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IN THE UNITED STATES COURT OF APPEALS
FOR THE DISTRICT OF COLUMBIA CIRCUIT

STATE OF TEXAS,
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UNITED STATES
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MICHAEL S. REGAN,
ADMINISTRATOR, UNITED STATES
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PETITION FOR REVIEW

In accordance with 42 U.S.C. § 7607(b)(1), Federal Rule of Appellate
Procedure 15, and D.C. Circuit Rule 15(a)(1), Petitioner the State of
Texas hereby petitions this Court for review of the final action taken by
Respondents United States Environmental Protection Agency and
Michael S. Regan, Administrator, United States Environmental
Protection Agency, entitled “Multi-Pollutant Emissions Standards for
Model Years 2027 and later Light-Duty and Medium-Duty Vehicles,”

(attached hereto) published at 89 Fed. Reg. 27,842 on April 18, 2024.
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Michael S. Regan, Administrator

United States Environmental Protection Agency
Office of the Administrator
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1200 Pennsylvania Avenue NW

Washington, D.C. 20460
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D. Welfare Effects Associated With
Exposure to Criteria and Air Toxics
Pollutants Impacted by the Final
Standards

III. Light- and Medium-Duty Vehicle
Standards for Model Years 2027 and
Later

A. Introduction and Background

B. EPA’s Statutory Authority Under the
Clean Air Act (CAA)

C. GHG Standards for Model Years 2027
and Later

D. Criteria Pollutant Emissions Standards

E. Modifications to the Medium-Duty
Passenger Vehicle (MDPV) Definition

F. What alternatives did EPA consider?

G. Certification, Compliance, and
Enforcement Provisions

H. On-Board Diagnostics Program Updates

I. Coordination with Federal and State
Partners

J. Stakeholder Engagement

IV. Technical Assessment of the Standards

A. What approach did EPA use in
analyzing the standards?

B. EPA’s Approach to Considering the No
Action Case and Sensitivities

C. How did EPA consider technology
feasibility and related issues?

D. Projected Compliance Costs and
Technology Penetrations

E. How did EPA consider alternatives in
selecting the final program?

F. Sensitivities—LD GHG Compliance
Modeling

G. Sensitivities—MD GHG Compliance
Modeling

H. Additional Illustrative Scenarios

V. EPA’s Basis That the Final Standards are
Feasible and Appropriate Under the
Clean Air Act

A. Overview

B. Consideration of Technological
Feasibility, Compliance Costs and Lead
Time

C. Consideration of Emissions of GHGs and
Criteria Pollutants

D. Consideration of Impacts on Consumers,
Energy, Safety and Other Factors

E. Selection of the Final Standards Under
CAA Section 202(a)

VI. How will this rule reduce GHG emissions
and their associated effects?

A. Estimating Emission Inventories in
OMEGA

B. Impact on GHG Emissions

C. Global Climate Impacts Associated With
the Rule’s GHG Emissions Reductions

VII. How will the rule impact criteria and air
toxics emissions and their associated
effects?

A. Impact on Emissions of Criteria and Air
Toxics Pollutants

B. How will the rule affect air quality?

C. How will the rule affect human health?

D. Demographic Analysis of Air Quality

VIII. Estimated Costs and Benefits and
Associated Considerations

A. Summary of Costs and Benefits

B. Vehicle Technology and Other Costs

C. Fueling Impacts

D. Non-Emission Benefits

E. Greenhouse Gas Emission Reduction
Benefits

F. Criteria Pollutant Health and
Environmental Benefits

G. Transfers

H. U.S. Vehicle Sales Impacts

I. Employment Impacts

J. Environmental Justice

K. Additional Non-Monetized
Considerations Associated With Benefits
and Costs

IX. Statutory and Executive Order Reviews

A. Executive Order 12866: Regulatory
Planning and Review and Executive
Order 14094: Modernizing Regulatory
Review

B. Paperwork Reduction Act (PRA)

C. Regulatory Flexibility Act

D. Unfunded Mandates Reform Act

E. Executive Order 13132: “Federalism”

F. Executive Order 13175: “Consultation
and Coordination with Indian Tribal
Governments”

G. Executive Order 13045: Protection of
Children from Environmental Health
Risks and Safety Risks

H. Executive Order 13211: Energy Effects

I. National Technology Transfer and

Advancement Act (NTTAA) and 1 CFR
part 51

. Executive Order 12898: Federal Actions
to Address Environmental Justice in
Minority Populations and Low-Income
Populations and Executive Order 14096:
Revitalizing Our Nation’s Commitment
to Environmental Justice for All

K. Congressional Review Act (CRA)

L. Judicial Review

M. Severability

X. Statutory Provisions and Legal Authority
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I. Executive Summary

A. Purpose of this Rule and Legal
Authority

The Environmental Protection Agency
(EPA) is finalizing multipollutant
emissions standards for light-duty
passenger cars and light trucks and for
Class 2b and 3 vehicles (“medium-duty
vehicles” or MDVs) under its authority
in section 202(a) of the Clean Air Act
(CAA), 42 U.S.C. 7521(a). The program
establishes new, more stringent vehicle
emissions standards for criteria
pollutant and greenhouse gas (GHG)
emissions from motor vehicles for
model years (MYs) 2027 through 2032
and beyond.

Section 202(a) requires EPA to
establish standards for emissions of air
pollutants from new motor vehicles
which, in the Administrator’s judgment,
cause or contribute to air pollution
which may reasonably be anticipated to
endanger public health or welfare.
Standards under section 202(a) take
effect ““after such period as the
Administrator finds necessary to permit
the development and application of the
requisite technology, giving appropriate
consideration to the cost of compliance
within such period.” Thus, in
establishing or revising section 202(a)
standards designed to reduce air
pollution that endangers public health
and welfare, EPA also must consider

issues of technological feasibility, the
cost of compliance, and lead time. EPA
also considers safety, consistent with
CAA section 202(a)(4), and may
consider other factors, and in previous
vehicle standards rulemakings as well
as in this rule, has considered impacts
on the automotive industry, impacts on
vehicle purchasers/consumers, oil
conservation, energy security, and other
relevant considerations.

This final rule follows a Notice of
Proposed Rulemaking published on May
5, 2023.1 EPA has conducted extensive
engagement with the public, including a
wide range of interested stakeholders to
gather input which we considered in
developing both the proposal and this
final rule. In developing this final rule,
EPA considered comments received
during the public comment process,
including the public hearings. EPA held
three days of virtual public hearings on
May 9-11, 2023, and heard from
approximately 240 speakers. During the
public comment period that ended on
July 5, 2023, EPA received more than
250,000 written comments. Through the
public comment process, we received
comments, data and analysis from a
variety of stakeholders including auto
manufacturers, state and local
governments, non-governmental
organizations (NGOs), labor
organizations, environmental justice
groups, suppliers, consumer groups,
academics, and others.

1. Need for Continued Emissions
Reductions Under 202(a) of the Clean
Air Act

Since 1971, EPA has, at Congress’
direction, been setting emissions
standards for motor vehicles. The
earliest standards were for light-duty
vehicles for hydrocarbons, nitrogen
oxides (NOx), and carbon monoxide
(CO), requiring a 90 percent reduction
in emissions. Since then, EPA has
continued to set standards for the full
range of vehicle classes (including light-
duty, medium-duty and heavy-duty
vehicles and passenger, cargo and
vocational vehicles) to reduce emissions
of pollutants for which the
Administrator has made an
endangerment finding pursuant to CAA
section 202. In 2009, EPA made an
endangerment finding for GHG, and in
2010 issued the initial light-duty GHG
standards. More recently, in 2014, EPA
finalized criteria pollutant standards for
light-duty vehicles (“Tier 3”) that were
designed to be implemented alongside
the GHG standards for light-duty
vehicles that EPA had adopted in 2012

188 FR 29184, May 5, 2023.
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technologies to comply. Although EPA
cannot model every possible
compliance scenario, EPA did model
several sensitivity analyses which
identify a number of example
alternative compliance scenarios for the
industry. EPA has evaluated these
alternative scenarios and has concluded
that the lead time and estimated costs to
manufacturers under each of these
alternative compliance scenarios are
reasonable and appropriate for
standards under CAA 202(a).
Furthermore, EPA finds that it would be
technologically feasible to meet these
standards without additional zero-
emission vehicles beyond the volumes
already sold today.12 Although our
modeling projects that such a fleet
would not be the lowest cost alternative
for complying with the standards, the
fact that it would comply underscores
both the feasibility and the flexibility of
the standards, and confirms that
manufacturers are likely to continue to
offer vehicles with a diverse range of
technologies, including advanced
gasoline technologies as well as zero-
and near-zero emission vehicles for the
duration of these standards and beyond.

The Administrator finds that the
standards herein are consistent with
EPA’s responsibilities under the CAA
and appropriate under CAA section
202(a). EPA has carefully considered the
statutory factors, including
technological feasibility and cost of the
standards and the available lead time for
manufacturers to comply with them.
Our analysis for this action supports the
conclusion that the final standards are
technologically feasible and that the
costs of compliance for manufacturers
will be reasonable. The standards will
result in significant reductions in
emissions of criteria pollutants, GHGs,
and air toxics, resulting in significant
benefits for public health and welfare.
We also estimate that the standards will
result in reduced vehicle operating costs
for consumers and that the benefits of
the program will exceed the costs. Based
on EPA’s analysis, it is the agency’s
assessment that the standards are
appropriate and justified under CAA
section 202(a).

2. Recent and Ongoing Advancements
in Technology Enable Further Emissions
Reductions

Over five decades of setting standards,
EPA has developed extensive expertise
in assessing the availability of new and
existing technologies to control

12EPA has analyzed this scenario as an
illustrative scenario, which we refer to as the “No
additional BEVs above base year fleet” scenario. For
further details, please refer to Section IV.H of this
preamble.

pollution from motor vehicles. In some
cases, EPA has adopted standards based
on its judgment that the industry could
further develop and commercialize
technologies. In others, EPA has based
standards on the further deployment of
existing technologies, rather than on the
further development of new
technologies. Both approaches are
consistent with EPA’s general authority
for emissions standards under section
202(a)(1)—(2), although Congress has
specified under 202(a)(3) that for heavy-
duty criteria standards the
Administrator should identify the
greatest degree of emissions reduction
achievable, taking into consideration
certain factors.

In 2000, EPA adopted the Tier 2
standards, which required passenger
vehicles to be 77 to 95 percent cleaner
(and encouraged certification of zero-
emitting vehicles through the
establishment of “Bin 1", which is now
referred to as “Bin 0’).13 More recently,
in 2014, EPA adopted Tier 3 emissions
standards, which required a further
reduction of 60 to 80 percent of
emissions (depending on pollutant and
vehicle class).14 Similar to the prior Tier
2 standards, Tier 3 established ‘“bins” of
Federal Test Procedure (FTP) standards,
including bins for zero-emitting
vehicles.

EPA has also consistently set GHG
emission standards applicable to light-
duty vehicles pursuant to CAA section
202(a), beginning with the 2010 rule,
and continuing through subsequent
rulemakings in 2012, and 2021.15 These
rules achieved very significant
reductions of GHGs (with significant
anticipated impacts on liquid fuel
consumption and costs to manufacturers
which were, in some cases, comparable
to or greater than the impacts
anticipated under this rule).

In designing the scope, structure, and
stringency of these standards, the
Administrator again considered a
comprehensive array of updated, real-
world information related to
advancements in vehicle emissions
control technologies. These include
previous standards and their impacts on
emissions control technologies; the
activities, investments, and plans of
manufacturers and other entities
regarding the adoption of new

1365 FR 6698 (Feb. 10, 2000).

1479 FR 23414 (Apr. 28, 2014).

15 See 75 FR 25324 (May 7, 2010) (setting GHG
standards applicable to model year 2012-2016 LD
vehicles); 77 FR 62624 (Oct. 15, 2012) (setting GHG
standards for model year 2017-2025 LD vehicles
and “‘building on the success of the first phase of
the National program for these vehicles”); 86 FR
774434 (Dec. 30, 2021) (revising GHG standards for
model year 2023 and later light-duty vehicle).

technologies related to vehicle
emissions control; trends in technology
adoption by vehicle owners and
operators, including individual
consumers and fleets; and related legal
requirements and government
incentives, including most notably
Congress’s recent actions in the
Bipartisan Infrastructure Law (BIL) and
the Inflation Reduction Act (IRA). This
action continues EPA’s longstanding
approach of establishing an appropriate
and achievable trajectory of emissions
reductions by means of performance-
based standards, for both criteria
pollutant and GHG emissions, that can
be achieved by employing feasible and
available emissions-reducing vehicle
technologies for the model years for
which the standards apply.

CAA section 202(a) directs EPA to
regulate emissions of air pollutants from
new motor vehicles and engines, which
in the Administrator’s judgment cause
or contribute to air pollution that may
reasonably be anticipated to endanger
public health or welfare. While
standards promulgated pursuant to CAA
section 202(a) are based on application
of technology, the statute does not
specify a particular technology or
technologies that must be used to set
such standards; rather, Congress has
authorized and directed EPA to adapt its
standards to emerging technologies.
Thus, as with prior rules, EPA has
assessed the feasibility of the standards
considering current and anticipated
progress by automakers in developing
and deploying new technologies. The
levels of stringency for the standards
established in this rule continue the
trend of increased emissions reductions
which have been adopted by prior EPA
rules. For example, the Clean Air Act of
1970 required a 90 percent reduction in
emissions, which drove development of
entirely new engine and emission
control technologies such as exhaust gas
recirculation and catalytic converters,
which in turn required a switch to
unleaded fuel and the development of
major new infrastructure to support the
delivery and segregated distribution of a
different fuel. Similarly, the 2014 Tier 3
standards achieved reductions of up to
80 percent in tailpipe criteria pollutant
emissions by requiring cleaner fuel as
well as improved catalytic emissions
control systems.

Compliance with the EPA GHG
standards over the past decade has been
achieved through both the application
of advanced technologies to internal
combustion engine (ICE) vehicles as
well as the increasing adoption of
electrification technologies. Notably, as
the EPA GHG standards have increased
in stringency, automakers have relied to
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our No Action case projections to be
somewhat more conservative than these
third-party estimates, although generally
consistent given the differences in
treatment of state-level policies and
manufacturer announced plans.
Nevertheless, the very substantial rates
of PEV penetration under the No Action
scenario underscore that a shift to
widespread use of electrification
technologies is already well underway,
which contributes to the feasibility of
further emissions controls under these
standards.

B. Summary of Light- and Medium-Duty
Vehicle Emissions Programs

EPA is establishing new emissions
standards for both light-duty and
medium-duty vehicles. The light-duty
vehicle category includes passenger cars
and light trucks consistent with
previous EPA criteria pollutant and
GHG rules. In this rule, heavy-duty
Class 2b and 3 vehicles are referred to
as “medium-duty vehicles”” (MDVs) to
distinguish them from Class 4 and
higher vehicles, which remain under the
heavy-duty program. EPA has not
previously used the MDV nomenclature,
referring to these larger vehicles in prior
rules as light-heavy-duty vehicles,148
heavy-duty Class 2b and 3 vehicles,149
or heavy-duty pickups and vans.159 In
the context of this rule, the MDV
category includes primarily large
pickups and vans with a gross vehicle
weight rating (GVWR) of 8,501 to 14,000
pounds and excludes vehicles used
primarily as passenger vehicles (which
are called medium-duty passenger
vehicles, or MDPVs, and which are
covered under the light-duty program).

The program consists of several key
elements: more stringent emissions
standards for GHGs, more stringent
emissions standards for criteria
pollutants, changes to certain optional
credit programs, durability provisions

144 Bloomberg NEF. 2023. “Electric Vehicle
Outlook 2023.”

1457J.S. Department of Energy, Office of Policy.
2023. “Investing in American Energy: Significant
Impacts of the Inflation Reduction Act and
Bipartisan Infrastructure Law on the U.S. Energy
Economy and Emissions Reductions.”

146 Slowik, Peter, Stephanie Searle, Hussein
Basma, Josh Miller, Yuanrong Zhou, Felipe
Rodriguez, Claire Buysse, et al. 2023. “Analyzing
the Impact of the Inflation Reduction Act on
Electric Vehicle Uptake in the United States.”
International Council on Clean Transportation and
Energy Innovation Policy & Technology LLC.

147 Mid-range third-party estimates exclude more
extreme scenarios, which did not include all IRA
incentives or were described as “High” or
“Advanced” by respective study authors. See RIA
Chapter 4.1.2.

14866 FR 5002.

14979 FR 23414.

15076 FR 57106.

for light-duty and medium-duty
electrified vehicle batteries, warranty
provisions for both electrified vehicles
and diesel engine-equipped vehicles,
and various improvements to several
elements of the existing light-duty and
medium-duty programs.

For both light- and medium-duty
vehicles, the levels of stringency
established by this rule continue the
trend over the past 50 years (for criteria
pollutants) and over the past 14 years
(for GHGs) of EPA establishing
numerically lower performance-based
emissions standards in recognition of
both the continued threat to human
health and welfare from pollution and
continued advancements in emissions
control technology that make it possible
to achieve important emissions
reductions at a reasonable cost. EPA has
also continued its longstanding
approach of allowing manufacturers
flexibilities, such as averaging, banking
and trading, to reduce their cost of
reducing emissions while producing a
diverse fleet meeting consumers’ varied
preferences. In addition to advanced ICE
technologies, including hybrid electric
vehicles, the feasibility assessment for
this rule recognizes the increasing
availability of zero and near-zero
tailpipe emissions technologies,
including PEVs, as cost-effective
compliance technologies. The
technological feasibility of PEVs is
further supported by the economic
incentives provided in the IRA and the
auto manufacturers’ stated plans for
significantly increasing the production
of zero and near-zero emission vehicles,
including PEVs, independent of this
rule. This increased feasibility of PEVs,
in addition to ICE and advanced ICE
technologies, is one of the factors EPA
considered in setting the stringency of
the standards.

Through the public comment process,
EPA heard from a wide range of
stakeholders and individuals who
provided a diversity of views on a broad
range of issues, including stringency
and pace of the standards; availability
and readiness of the industry to support
the needs of electrified vehicles (such as
battery critical minerals, charging
infrastructure, electric grid, and
consumer acceptance); and specific
elements of EPA’s analysis (such as
potential PEV adoption rates, battery
costs, BIL and IRA impacts, and other
areas). As part of their comments, many
stakeholders, including NGOs, industry
groups, and others, provided detailed
technical analyses for EPA to consider.

Many commenters strongly supported
the proposal overall. Comments from
organizations representing
environmental, public health, and

consumer groups, as well as numerous
state and local governments and
associations, emphasized the
importance of air pollution emissions
reductions to protect public health and
welfare and combat climate change, and
noted that emissions reductions are
especially critical in communities
overburdened by air pollution. Many of
these commenters recommended
adopting the strongest standards
possible for both GHGs and criteria
pollutants. Some of these commenters
supported light-duty GHG standards
even more stringent than the proposal’s
most stringent alternative. Similarly,
automakers that produce only electric
vehicles (including Tesla, Rivian, and
Lucid) and commenters representing the
electric vehicle industry also expressed
strong support for the proposal, with
some of these stakeholders also
advocating standards more stringent
than the proposal’s most stringent
alternative. Automotive suppliers
largely expressed strong support for
performance-based standards for GHG
and criteria pollutants. Some suggested
that the GHG standards should phase-in
more gradually, relying on increased
ICE technology in the near term.
Suppliers also strongly supported the
proposed particulate matter (PM)
emissions standard, attested to the
feasibility and readiness of gasoline
particulate filter technology expected to
be used to meet the standard, and urged
that the standard be phased in even
sooner than proposed. Several
commenters provided supportive data
on development of the battery supply
chain, critical minerals, grid readiness,
and charging infrastructure.

Comments from automakers that
historically have produced primarily
ICE vehicles, such as comments by the
Alliance for Automotive Innovation
(hereafter referred to as ‘“‘the Alliance”)
as well as comments by several
individual automakers, generally
expressed the auto industry’s strong
commitment to the goals of the
proposed rule and to the transition to
zero emission vehicles, as well as their
support for continued efforts to reduce
emissions from ICE vehicles that will
continue to be produced during the
transition to electrification. Many auto
companies described their significant
R&D investments in clean transportation
and their corporate commitments to
carbon neutrality and transitioning their
vehicle offerings to electrified vehicles.
The Alliance and many auto companies
expressed their concern that the
proposed standards would be very
challenging to meet. A common theme
was that the proposed GHG standards
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“moved the goalposts” with respect to
the Administration’s goal of 50 percent
zero emission vehicle sales by 2030,
which the automakers had supported.
These commenters noted that
automakers’ support for the
Administration’s goal was premised on
various developments important to
electrification, as well as governmental
support for such developments, that
they believe are unlikely to be ready in
time to meet the proposed standards (for
example, development of charging
infrastructure, critical minerals,
consumer acceptance, and readiness of
the electric grid). Several auto
manufacturers, including Ford,
supported the MY 2032 end point for
the proposed standards, but indicated
that a more gradual ramp rate in early
years (such as the proposal’s Alternative
3) is needed to align with their
anticipated scaling of the electric
vehicle (EV) supply chain and
manufacturing base. Another common
theme from many auto manufacturers
was that meeting the proposed criteria
pollutant standards in addition to GHG
standards could divert the auto
manufacturers’ investments away from
electrification and toward ICE
technology.

The United Auto Workers (UAW)
expressed support for the transition to a
cleaner auto industry and believes that
regulations that push the industry to
adopt cleaner technologies are
important to create a strong domestic
manufacturing base. Both UAW and the
United Steelworkers expressed concern
regarding the pace of the proposed
standards and its possible effects on
employment. These organizations
believed that the pace of technology
transition under the proposed standards
could lead to job disruptions and lower-
quality jobs, and generally suggested
that EPA pursue GHG standards that
phase in more gradually over a longer

time period. The United Steelworkers
expressed strong support for the
proposed PM standard.

In contrast to the strong support
expressed by many state and local
governments described above, several
other state and local governments and a
group of state Attorneys General
expressed strong concerns with the
proposal. These comments included
that they question EPA’s authority to set
standards that would promote
production of electric vehicles, believe
there are significant hurdles to
widespread EV adoption, and otherwise
raise concerns with various aspects of
EPA’s analysis.

Commenters representing the fuels
industry (petroleum and/or biofuels)
expressed many concerns with the
proposal, in particular the levels of
increased BEV penetrations projected.
Other themes included questions
regarding EPA’s Clean Air Act authority
related to electric vehicles and fleet
averaging, concerns about dependence
on imports of critical minerals, concerns
about grid reliability, infrastructure
needs, and safety. Many of the fuel
industry commenters recommended that
EPA adopt a life cycle analysis approach
to setting standards and give greater
consideration to the role of low carbon
fuels.

Utility organizations generally
indicated that the proposal sends
appropriate signals to support
continued infrastructure buildout.
Investor-owned utilities believe they
can accommodate localized power
needs at the pace of customer demand,
provided customer engagement and
enabling policies are in place. Not-for-
profit electric cooperatives serving rural
areas and underserved communities
highlighted the substantial grid upgrade
investments needed to support
increased transportation electrification
and urged EPA to account for these
costs.

EPA has thoroughly considered the
public comments, including the data
and information submitted by
commenters, as well as our updated
analysis based on this public record and
the best available information. This
preamble, together with the
accompanying Response to Comments
(RTC) document, responds to the
comments we received on the proposed
rule. This final rule reflects the input we
received through the public comment
process and is also supported by
updated analyses for which EPA
considered the most recent and best
available technical and scientific data.

The following sections summarize at
a high level each of the standards and
program provisions finalized in this
rule. Section III of this preamble
includes a more detailed discussion of
each of these elements and how we
considered public comments and
updated information in determining the
final standards and program provisions.

1. GHG Emissions Standards

EPA is establishing GHG standards for
both light-duty vehicles and medium-
duty vehicles for MYs 2027 through
2032 that are more stringent than the
prior standards applicable under the
2021 rule. For light-duty vehicles, EPA
is finalizing standards that increase in
stringency each year over a six-year
period, from MYs 2027-2032. The
standards are projected to result in an
industry-wide average target for the
light-duty fleet of 85 grams/mile (g/
mile) of CO, in MY 2032, representing
a nearly 50 percent reduction in
projected fleet average GHG emissions
target levels from the existing MY 2026
standards. Table 1 presents a summary
of the projected industry average targets
for the light-duty GHG standards for MY
2027-2032 for cars, trucks, and the
overall light-duty fleet.

TABLE 1—PROJECTED TARGETS FOR FINAL LIGHT-DUTY VEHICLE GHG STANDARDS, BY REGULATORY CLASS

[CO, grams/mile] 2

2026
(reference) 2027 2028 2029 2030 2031 2032
CarS .o 131 139 125 112 99 86 73
Trucks ........ 184 184 165 146 128 109 90
Total Fleet 168 170 153 136 119 102 85

aThis table does not reflect changes in credit flexibilities such as the phase-out of available off-cycle and A/C credits. Adjusted targets are shown in section

Ill.C.2.iv.b of the preamble.

In the NPRM, EPA requested
comment on the proposed light-duty
GHG standards as well as three
alternatives: a more stringent alternative
(Alternative 1), a less stringent
alternative (Alternative 2), and an

alternative that landed at the same
stringency as the proposal in MY 2032
but provided a linear ramp rate from
MY 2027 to 2032 (Alternative 3).
Alternative 3’s linear ramp rate had less
stringent light-duty GHG standards than

the proposed standards for MYs 2027—
2031.

As discussed in this section above, in
public comments, various stakeholders
had opposing views on the light-duty
GHG standards stringency alternatives.
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Many environmental and public health
NGOs, states, consumer groups, BEV-
only manufacturers, and PEV industry
groups supported the strongest possible
standards, with many supporting
standards even more stringent than
Alternative 1. The major automakers, in
contrast, expressed concern that the
proposed standards were too ambitious,
that EPA’s technical analysis was overly
optimistic, and that the levels of battery
electric vehicles (BEVs) projected under
the proposed standards would be
challenging to reach, especially given
uncertainties in the battery supply
chain, market demand, and
infrastructure buildout. Labor groups
urged a slower transition to PEVs to
mitigate potential adverse impacts on
jobs. A few automakers, including Ford,
supported the 2032 end point of the
proposal, but believed that a slower
ramp rate, like Alternative 3, was
necessary in the early years to allow for
the scale up of PEV supply chains and
manufacturing. These companies
recommended that in addition to
Alternative 3, EPA should slow the
phase-down of several credit provisions,
such as the off-cycle credits and air
conditioning leakage credits, which
would be additional ways to address
lead time in the early years.

Based on our consideration of the
public comments and our updated
technical analysis, EPA is finalizing
light-duty GHG standards that land at
the same stringency level as proposed in
MY 2032 but have a relatively more
linear ramp rate of standards stringency,
one that is more gradual in the early
years from MYs 2027-2031.
Specifically, the final standards are the
proposal’s Alternative 3 footprint CO»
standards curves. In addition, in
response to auto industry and labor
group concerns about lead time,
particularly for MYs 2027-2029, EPA is
finalizing an extended phase-down for
two optional credit flexibilities: off-
cycle credits and air conditioning
leakage credits. The extension of these
two flexibility provisions will help to
address lead time issues in the early
years of the program, by providing
additional paths for automakers to earn
GHG credits that contribute to
compliance with the footprint-based
CO, standards. EPA also is delaying the
phase-in of the revised PHEV utility
factor from MY 2027 until MY 2031, to
provide additional stability for the
program, and to give manufacturers
ample time to transition to the new
compliance calculation for PHEVs. EPA
discusses the light-duty GHG final
standards in detail in section III.C.1 of

this preamble. The off-cycle credits, air
conditioning credits, and PHEV utility
factor provisions are described in more
detail in sections III.C.4 through III.C.6
of this preamble.

For medium-duty vehicles, EPA is
revising the existing standard for MY
2027 given the increased feasibility of
GHG emissions reducing technologies in
this sector in this time frame. EPA’s
standards for MDVs increase in
stringency year over year from MY 2027
through MY 2032. EPA is finalizing
MDYV GHG standards that land at the
same stringency as the proposal in MY
2032, but which have a more gradual
rate of stringency in the early years
compared to the proposed standards.
These changes are responsive to
comments from manufacturers that
recommended additional lead time in
early years of the program. When
phased in, the MDV standards are
projected to result in an average fleet
target of 274 grams/mile of CO, by MY
2032, which represents a reduction of
44 percent compared to the current MY
2026 standards. Table 2 presents a
summary of the industry average targets
projected for the medium-duty GHG
standards for MYs 2027-2032, for vans,
MDYV pickups, and the MDYV fleet
overall.

TABLE 2—PROJECTED TARGETS FOR FINAL MEDIUM-DUTY VEHICLE GHG STANDARDS, BY BODY STYLE

[CO, grams/mile]

2026
(reference) 2027 2028 2029 2030 2031 2032
Vans .... 423 392 391 355 317 281 245
Pickups ... 522 497 486 437 371 331 290
Total Fleet ... 488 461 453 408 353 314 274

EPA emphasizes that its standards are
performance-based, and manufacturers
are not required to use particular
technologies to meet the standards.
There are many potential pathways to
compliance with the final standards
manufacturers may choose that involve
different mixtures of vehicle
technologies. The technology pathway
in our central case 151 supporting the

151 EPA recognizes that the pathway labeled as
the central case, shown as Pathway A in Table 3,
features greater BEV penetration than Pathways B
and C, which feature greater use of various ICE
technologies. This does not mean that EPA requires
or prefers any manufacturer to adopt the pathway
in this case over the other cases. EPA has conducted
significant analysis for each of the cases. However,
we had to identify a single case to subject to the
full scope of our analysis given practical limitations
on agency resources, the complexity and wide-
ranging nature of the analysis, and the importance
of promulgating this rule in a reasonable timeframe
so as to address the significant public health and
welfare impacts associated with motor vehicle
emissions. Moreover, the reason Pathway A is the

feasibility of the final rule standards
includes a projected mix of
improvements to internal combustion
engine performance, as well as increases
in use of powertrain electrification
technologies (across the range from mild
hybrid to BEV). In addition, to further
assess the feasibility of the standards
under different potential scenarios and
to illustrate that there are many
potential pathways to compliance with
the final standards that include a wide
range of potential technology mixes, we
evaluated examples of other potential
compliance pathways. Table 3 presents
three such pathways as examples,

central case is not due to any a priori agency
inclination to any specific technology, but rather
because our evaluation of updated real-world
information, described in this section and
throughout the record, shows that the market is
most likely to comply with increasing GHG
emission standards through increased BEV
production and that BEV technologies are the most
cost-effective way to do so.

including: Pathway A, which reflects a
higher level of BEVs and a lower level
of HEVs and PHEVs (and is also our
central case analysis); Pathway B, which
achieves compliance at a lower level of
BEV production and a moderate level of
HEVs and PHEVs; and Pathway C,
which achieves compliance with no
additional BEVs beyond those projected
in the No Action case, and with a higher
level of HEVs and PHEVs.152 EPA also

152 Specifically, Pathway B reflects a scenario in
which manufacturers limit production of BEVs and
consumer adoption of PHEVSs is more prevalent
than for BEVs, and Pathway C reflects a scenario in
which manufacturers sell approximately the
number of BEVs that we project to be sold under
the No Action scenario for our central case
projection and thus produce a greater share of
PHEVs and HEVs under the standards. In our
discussion of sensitivities in section IV.F.5,
Pathways B and C are titled “Lower BEV
Production” and “No Additional BEVs Beyond the
No Action Case,” respectively. See sections IV.F

Continued
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evaluated additional technology
pathways as sensitivities which are
presented fully in sections IV.F and G

of this preamble and Chapter 12 of the
RIA. In addition, we evaluated an
illustrative scenario that does not rely

on any new BEV introductions beyond
those in the existing fleet (see section
IV.H.1 of the preamble).

TABLE 3—PROJECTED NEW VEHICLE TECHNOLOGY PENETRATIONS FOR FINAL LIGHT-DUTY VEHICLE GHG STANDARDS

FOR VARYING SCENARIOS 153

2027 2028 2029 2030 2031 2032
Pathway Technology (percent) (percent) (percent) (percent) (percent) (percent)

Pathway A—Higher BEV Pathway (central analysis case) 64 58 49 43 35 29
4 5 5 4 3 3

6 6 8 9 11 13

26 31 39 44 51 56

Pathway B—Moderate HEV and PHEV Pathway ............... 62 56 49 39 28 21
4 4 3 6 7 6

10 12 15 18 24 29

24 29 33 37 4 43

Pathway C—Higher HEV and PHEV Pathway .................... 61 4 35 27 19 17
4 15 13 16 15 13

10 17 22 27 32 36

24 26 30 31 34 35

EPA also sought comment on whether
the standards should continue to
increase in stringency for future years,
such as through MY 2035. While a few
commenters supported extending
standards to MY 2035, many
commenters raised concerns with
setting standards beyond 2032, pointing
to considerable uncertainty in projecting
out ten or more years the state of the
BEV market and supporting conditions,
such as charging infrastructure buildout,
given that the proposal had projected
high penetrations of BEVs. Other
commenters suggested that if standards
were extended beyond MY 2032, that
some form of mid-course review could
be necessary given the increased
uncertainty. In consideration of these
comments and recognizing the
increased uncertainty around emissions
technology developments and costs in
the MYs 2033-2035 timeframe, EPA is
establishing standards in this action for
MYs 2027 through 2032.

The light-duty CO, standards
continue to be footprint-based, with
separate standards curves for cars and
light trucks. EPA has updated its
assessment of the footprint standards
curves to reflect anticipated changes in
the vehicle technologies that we project
will be used to meet the standards. EPA
also has assessed ways to ensure future
fleet mix changes do not inadvertently
provide an incentive for manufacturers
to change the size or regulatory class of
vehicles as a compliance strategy. EPA
is finalizing the proposed approach to
flatten the slope of each footprint
standards curve and to narrow the
numerical stringency difference
between the car and truck curves. The
medium-duty vehicle standards

and G of this preamble for additional description
of these and other sensitivity scenarios.

continue to be based on a work-factor
metric designed for commercially-
oriented vehicles, which reflects a
combination of payload, towing and 4-
wheel drive equipment.

EPA has reassessed certain credit
programs available under the existing
GHG programs considering the agency’s
experience with the program
implementation to date, trends in
technology development, recent related
statutory provisions, and other factors.
EPA is revising the air conditioning (A/
C) credits program in two ways. First,
for A/C system efficiency credits under
the light-duty GHG program, EPA is
limiting the eligibility for these
voluntary credits for tailpipe CO,
emissions control to ICE vehicles
starting in MY 2027 (i.e., BEVs do not
earn A/C efficiency credits because A/
C efficiency improvements do not result
in any reduction in direct vehicle
emissions). Second, EPA is significantly
reducing the magnitude of available
refrigerant-based A/C credits for light-
duty vehicles because, under a separate
rulemaking, EPA has disallowed the use
of high Global Warming Potential (GWP)
refrigerants under the Technology
Transitions Rule of October 2023,
implemented under the American
Innovation and Manufacturing (AIM)
Act of 2020. EPA is finalizing provisions
that phase-down the A/C refrigerant
credits beginning in MY 2027. For MY
2031 and later, EPA is retaining small
A/C refrigerant credits designed to
incentivize the continued application of
A/C refrigerant leakage mitigation
countermeasures and the use of
refrigerants with GWP lower than that
required under the Technology
Transitions Rule.

1531n this table, the ICE category includes ICE
vehicles (base ICE and advanced ICE) and mild
HEVs. The Hybrids (HEVs) category represent

EPA is also sunsetting the off-cycle
credits program for light-duty vehicles
as follows. First, EPA is phasing out
menu-based credits by reducing the
menu credit cap year-over-year until it
is fully phased out in MY 2033.
Specifically, EPA is setting a declining
menu cap of 10/8/6/0 grams per mile (g/
mile) for non-BEVs over MYs 2030—
2033 such that MY 2032 would be the
last year manufacturers could generate
optional off-cycle credits. Second, EPA
is eliminating the 5-cycle and public
process pathways for generating off-
cycle credits starting in MY 2027. Third,
EPA is limiting eligibility for off-cycle
credits only to vehicles with tailpipe
emissions greater than zero (i.e.,
vehicles equipped with IC engines)
starting in MY 2027.

EPA is not reopening its averaging,
banking, and trading provisions, which
continue to be a central part of its fleet
average standards compliance program,
and which help manufacturers to
employ a wide range of compliance
paths. EPA is also not reopening its
existing regulations which sunset in MY
2024 light-duty multiplier incentives for
BEVs, PHEVs and fuel cell vehicles.
EPA is revising multiplier incentives
previously in place for MDVs for MY
2027 (established in the heavy-duty
Phase 2 rule) to end the multipliers one
model year earlier, such that MY 2026
is the last year that MDV multipliers
will be in effect. EPA is also finalizing
regulatory text to ensure that
compliance with vehicle GHG emissions
standards continues to be assessed
based on vehicle emissions. Under this
final rule, BEVs and the electric
operation of PHEVs will continue to be
counted as zero g/mile in a

strong hybrids only. See section IIL.A of this
preamble for further clarification of definitions.
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manufacturer’s compliance calculation
as has been the case since the beginning
of the light-duty GHG program in MY
2012.

Finally, EPA is establishing
provisions for small volume
manufacturers (i.e., production of less
than 5,000 vehicles per year) to
transition them from the prior approach
of unique case-by-case alternative
standards to the primary program
standards by MY 2032, recognizing that
this extended lead time is appropriate
given the level of the existing case-by-
case alternative standards.

2. Criteria Pollutant Standards

EPA is finalizing more stringent
emissions standards for criteria
pollutants 154 for both light-duty and
medium-duty vehicles that begin in MY
2027. For light-duty vehicles, EPA is
finalizing non-methane organic gases
(NMOG) plus nitrogen oxides (NOx)
standards 195 that would phase-down to
a fleet average level of 15 milligrams per
mile (mg/mile) by MY 2032,
representing a 50 percent reduction
from the existing 30 mg/mile standards
for MY 2025 established in the Tier 3
rule in 2014. For medium-duty vehicles,
EPA is finalizing NMOG+NOx standards
that require a fleet average level of 75
mg/mile by MY 2031 representing a 58
percent to 70 percent reduction from the
Tier 3 standards of 178 mg/mile for
Class 2b vehicles and 247 mg/mile for
Class 3 vehicles. EPA is also finalizing
cold temperature (— 7°C) NMOG+NOx
standards for all light-duty vehicles and
gasoline medium-duty vehicles to
ensure robust emissions control over a
broad range of operating conditions.

For all light-duty vehicles and
gasoline medium-duty vehicles, EPA is
finalizing a particulate matter (PM)
standard of 0.5 mg/mile and a
requirement that the standard be met
across three test cycles, including a cold
temperature (—7°C) test. This standard
revises the existing PM standards
established in the 2014 Tier 3 rule.
Through the application of readily
available emissions control technology
and requiring compliance across the
broad range of driving conditions
represented by the three test cycles, EPA
projects the standards will reduce
tailpipe PM emissions from ICE vehicles
by over 95 percent. In addition to
reducing PM emissions, the standards
will reduce emissions of mobile source
air toxics.

1541 this notice, EPA is using “criteria
pollutants” to refer generally to criteria pollutants
and their precursors, including tailpipe NMOG,
NOx, PM, and CO, as well as evaporative and
refueling HC.

155 Together referred to as NMOG+NOx.

EPA is finalizing in-use standards for
medium-duty vehicles with high gross
combination weight rating (GCWR),
changes to medium-duty vehicle
refueling emissions requirements for
incomplete vehicles, and several
NMOG+NOx provisions aligned with
the California Air Resources Board
(CARB) Advanced Clean Cars II program
for light-duty vehicles. EPA is finalizing
changes to the carbon monoxide and
formaldehyde standards for light- and
medium-duty vehicles, including at
—7°C. EPA is not finalizing new
limitations on the application of
commanded enrichment, but will revisit
the issue as a follow-on to this final
rule. As with the GHG program, EPA is
not reopening its averaging, banking,
and trading provisions for the criteria
pollutant program, excepting discrete
provisions regarding how credits may be
transferred from the Tier 3 program.

3. Electrified Vehicle Battery Durability
and Warranty Provisions

EPA is establishing new requirements
related to battery durability for PEVs,
substantially as proposed. As described
in more detail in section III.G.2 of this
preamble, the importance of battery
durability in the context of PEVs is well
documented and has been cited by
several authorities in recent years.
Because electrified vehicles are playing
an increasing role in automakers’
compliance strategies, their durability
and reliability are important to
achieving the full useful life for which
emissions reductions are projected
under this program. To this end we are
establishing battery durability
monitoring and performance
requirements for light-duty PEVs and
battery durability monitoring
requirements for medium-duty PEVs. In
addition, the agency is including PEV
batteries and associated electric
powertrain components under existing
emission warranty provisions.
Relatedly, EPA is also finalizing the
addition of two new grouping
definitions for PEVs (monitor family
and battery durability family), new
reporting requirements, and a new
calculation for the PHEV charge
depletion test to support the battery
durability requirements. The
background and content of the battery
durability and warranty provisions are
outlined in section III.G.2 of this
preamble.

4. Light-Duty Vehicle Certification and
Testing Program Improvements

EPA is finalizing various
improvements to the current light-duty
program to clarify, simplify, streamline
and update the certification and testing

provisions for manufacturers. These
improvements include: Clarification of
the certification compliance and
enforcement requirements for CO»
exhaust emission standards to more
accurately reflect the intention of the
2010 light-duty vehicle GHG rule; a
revision to the In Use Confirmatory
Program (IUCP) threshold criteria;
changes to the Part 2 application;
updating the On Board Diagnostics
(OBD) program to the latest version of
the CARB OBD regulation and the
removal of any conflicting or redundant
text from EPA’s OBD requirements;
streamlining the test procedures for Fuel
Economy Data Vehicles (FEDVs);
streamlining the manufacturer
conducted confirmatory testing
requirements; updating the emissions
warranty for diesel powered vehicles
(including Class 2b and 3 vehicles) by
designating major emissions
components subject to the 8year/80,000
mile warranty period; making the
definition of light-duty truck consistent
between the GHG and criteria pollutant
programs; and miscellaneous other
amendments. EPA is also establishing,
as proposed, that gasoline particulate
filters (GPFs) qualify as specified major
emission control components for
purposes of applying warranty
requirements. These changes are
described in more detail in sections IIL.G
and IIL.H of this preamble.

C. Summary of Emission Reductions,
Costs, and Benefits

This section summarizes our analyses
of the rule’s estimated emission
impacts, costs, and monetized benefits,
which are described in more detail in
sections V through VIII of this preamble.
EPA notes that, consistent with CAA
section 202, in evaluating potential
standards we carefully weighed the
statutory factors, including the
emissions impacts of the standards, and
the feasibility of the standards
(including cost of compliance in light of
available lead time). We monetize
benefits of the standards and evaluate
costs in part to enable a comparison of
costs and benefits pursuant to E.O.
12866, but we recognize there are
benefits that we are currently unable to
fully quantify and monetize. EPA’s
practice has been to set standards to
achieve improved air quality consistent
with CAA section 202, and not to rely
on cost-benefit calculations, with their
uncertainties and limitations, as
identifying the appropriate standards.
Nonetheless, our conclusion that the
monetized estimated benefits exceed the
estimated costs of the final program
reinforces our view that the standards
are appropriate under section 202(a).
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TABLE 7—PROJECTED VEHICLE AIR TOXIC IMPACTS FROM THE FINAL RULE IN 2055—Continued

[U.S. tons] 2

Pollutant

Vehicle

Vehicle (%)

15 Polyaromatic Hydrocarbons

—4 -78

aPercent changes reflect changes associated with the light- and medium-duty fleet, not total U.S. inventories.

These GHG emission reductions will
make an important contribution to
efforts to limit climate change and
subsequently reduce the probability of
severe climate change related impacts
including heat waves, drought, sea level
rise, extreme climate and weather
events, coastal flooding, and wildfires.
People of color, low-income populations
and/or indigenous peoples may be
especially vulnerable to the impacts of
climate change (see section VIIIL.].2 of
this preamble).

The decreases in vehicle emissions
will reduce traffic-related pollution in
close proximity to roadways. As
discussed in section II.C.8 of this
preamble, concentrations of many air
pollutants are elevated near high-traffic
roadways, and populations who live,
work, or go to school near high-traffic
roadways experience higher rates of
numerous adverse health effects,
compared to populations far away from
major roads. An EPA study estimated
that 72 million people live near truck
freight routes, which includes many
large highways and other routes where
light- and medium-duty vehicles
operate.157 Qur consideration of
scientific literature indicates that people
of color and people with low income are
disproportionately exposed to elevated
concentrations of many pollutants in
close proximity to major roadways (see
section VIII.].3.i of this preamble).

The changes in emissions of criteria
and toxic pollutants from vehicles,
EGUs, and refineries will also impact
ambient levels of ozone, PM, 5, NO,,
S0O,, CO, and air toxics over a larger
geographic scale. As discussed in
section VILB of this preamble, we
expect that in 2055 the final rule will
result in widespread decreases in ozone,
PM, 5, NO,, CO, and some air toxics,
even when accounting for the impacts of
increased electricity generation. We
expect that in some localized areas,
increased electricity generation will
increase ambient SO, PM, 5, ozone, or
some air toxics. However, as the power
sector becomes cleaner over time, these

1571.S. EPA (2021). Estimation of Population
Size and Demographic Characteristics among
People Living Near Truck Routes in the
Conterminous United States. Memorandum to the
Docket.

impacts will decrease as a result of the
IRA as well as future policies that are
not accounted for in this analysis.

Climate benefits are monetized using
estimates of the social cost of
greenhouse gases (SC-GHG), which in
principle includes the value of all
climate change impacts (both negative
and positive), however in practice, data
and modeling limitations naturally
restrain the ability of SC-GHG estimates
to include all the important physical,
ecological, and economic impacts of
climate change, such that the estimates
are a partial accounting of climate
change impacts and will therefore, tend
to be underestimates of the marginal
benefits of abatement. In our proposal,
EPA used interim Social Cost of GHGs
(SC-GHG) values developed for use in
benefit-cost analyses until updated
estimates of the impacts of climate
change could be developed based on the
best available science and economics. In
response to recent advances in the
scientific literature on climate change
and its economic impacts, incorporating
recommendations made by the National
Academies of Science, Engineering, and
Medicine (National Academies, 2017),
and to address public comments on this
topic, for this final rule we are using
updated SC-GHG values. EPA presented
these updated values in a sensitivity
analysis in the December 2022 Oil and
Gas Rule RIA which underwent public
comment on the methodology and use
of these estimates as well as external
peer review. After consideration of
public comment and peer review, EPA
issued a technical report in December
2023 updating the estimates of SC-GHG
in light of recent information and
advances. This is discussed further in
section VIILE.1 of this preamble and
RIA Chapter 9.

EPA estimates that the total benefits
of this action far exceed the total costs
with the annualized value of monetized
net benefits to society estimated at $99
billion through the year 2055, assuming
a 2 percent discount rate, as shown in
Table 8.158 The annualized value of
monetized emission benefits is $85

158 Al subsequent annualized costs and
annualized benefits cited in this executive summary
refer to the values generated at a 2 percent discount
rate.

billion, with $72 billion of that
attributed to climate-related economic
benefits from reducing emissions of
GHGs that contribute to climate change
and the remainder attributed to reduced
emissions of criteria pollutants that
contribute to ambient concentrations of
smaller particulate matter (PMas). PM 5
is associated with premature death and
serious health effects such as hospital
admissions due to respiratory and
cardiovascular illnesses, nonfatal heart
attacks, aggravated asthma, and
decreased lung function.

The annualized value of vehicle
technology costs is estimated at $40
billion. Notably, this rule will result in
significant savings in vehicle
maintenance and repair for consumers,
which we estimate at an annualized
value of $16 billion (note that these
values are presented as negative costs,
or savings, in the table). EPA projects
generally lower maintenance and repair
costs for electric vehicles and those
societal maintenance and repair savings
grow significantly over time. We also
estimate various impacts associated
with our assumption that consumers
choose to drive more due to the lower
cost of driving under the standards,
called the rebound effect (as discussed
further in section VIII of this preamble
and in Chapters 4, 8 and 9 of the RIA).
Increased traffic noise and congestion
costs are two such effects due to the
rebound effect, which we estimate at an
annualized value of $1.2 billion.

EPA also estimates impacts associated
with fueling the vehicles under our
standards. The rule will provide
significant savings to society through
reduced fuel expenditures with
annualized pre-tax fuel savings of $46
billion. Somewhat offsetting those fuel
savings is the expected cost of EV
chargers, or electric vehicle supply
equipment (EVSE), of $9 billion.

This rule includes other benefits not
associated with emission reductions.
Energy security benefits are estimated at
an annualized value of $2.1 billion. The
drive value benefit, which is the value
of consumers’ choice to drive more
under the rebound effect, has an
estimated annualized value of $2.1
billion. The refueling time impact
includes two effects: time saved
refueling for ICE vehicles with lower
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fuel consumption under our standards,
and mid-trip recharging events for
electric vehicles. Our past GHG rules
have estimated that refueling time
would be reduced due to the lower fuel
consumption of new vehicles; hence, a
benefit. However, in this analysis, we
are estimating that refueling time will
increase somewhat overall for the fleet
due to our additional assumption for
mid-trip recharging events for electric
vehicles. Therefore, the refueling time
impact represents a disbenefit (a

Note that some costs are shown as
negative values in Table 8. Those entries
represent savings but are included
under the “costs” category because, in
past rules, categories such as repair and
maintenance have been viewed as costs
of vehicle operation; as discussed above,
under this rule we project significant
savings in repair and maintenance costs
for consumers. Where negative values
are shown, we are estimating that those
costs are lower under the final standards
than in the No Action case.

negative benefit) as shown, with an
annualized value at negative $0.8
billion. As noted in section VIII of this
preamble and in RIA Chapter 4, we have
updated our refueling time estimates but
still consider that they may be
conservatively high for electric vehicles
considering the rapid changes taking
place in electric vehicle charging
infrastructure, including those driven by
the Bipartisan Infrastructure Law and
the Inflation Reduction Act.

TABLE 8—MONETIZED COSTS, BENEFITS, AND NET BENEFITS OF THE FINAL PROGRAM FOR CALENDAR YEARS (CYS)
2027 THROUGH 2055
[Billions of 2022 dollars]a.b.c.d

CY 2055 PV, 2% PV, 3% PV, 7% AV, 2% AV, 3% AV, 7%
Vehicle Technology COStS .......ccccceevevererennnns $38 $870 $760 $450 $40 $39 $37
Insurance Costs . 1.9 33 28 15 1.5 1.4 1.2
Repair COStS ......ccooeiieiiiiiccieeeee e -71 —40 —-32 -12 -1.8 -1.6 —0.99
Maintenance Costs -35 —300 —250 —-110 -14 -13 -9.3
Congestion Costs ... . 2.4 25 21 10 1.2 1.1 0.83
NOISE COSES ..cvveeeiiiiieeie e 0.04 0.41 0.34 0.17 0.019 0.018 0.014
Sum of COStS ..vvvviiiiieiieeeeeee e 0.59 590 530 350 27 28 29
Pre-tax Fuel Savings .........cccoovvvveiininicncnne. 94 1,000 840 420 46 44 34
EVSE Port COStS ....ocoveieiiieiiiiieeie e 8.6 190 160 96 9 8.8 7.9
Sum of Fuel Savings less EVSE Port
COSES vt 86 820 680 330 37 35 26
Drive Value Benefits ........ccccoovriiiininicnnnnn. 4.7 46 38 18 21 2 1.5
Refueling Time Benefits ........cccocceviiiiicnienne -1.7 -17 —-15 -75 -0.8 —-0.76 -0.61
Energy Security Benefits ...........ccccooiiinn 41 47 39 20 2.1 2 1.6
Sum of Non-Emission Benéfits .............. 7 75 62 30 3.4 3.2 25
Climate Benefits, 2% Near-term Ramsey ..... 150 1,600 1,600 1,600 72 72 72
PM, s Health Benefits ........ccoovrveeiiiinienne. 25 240 200 88 13 10 7.2
Sum of Emission Benefits ...........ccccoc..... 170 1,800 1,800 1,700 85 83 80
Net Benefits ......cccccevveveeiriieee. 270 2,100 2,000 1,700 99 94 80

2Net benefits are emission benefits, non-emission benefits, and fuel savings (less EVSE port costs) minus the costs of the program. Values rounded to two signifi-
cant figures; totals may not sum due to rounding. Present and annualized values are based on the stream of annual calendar year costs and benefits included in the
analysis (2027—2055) and discounted back to year 2027. Climate benefits are based on reductions in GHG emissions and are calculated using three different SC—
GHG estimates that assume either a 1.5 percent, 2.0 percent, or 2.5 percent near-term Ramsey discount rate. See EPA’s Report on the Social Cost of Greenhouse
Gases: Estimates Incorporating Recent Scientific Advances (EPA, 2023). For presentational purposes in this table, we use the climate benefits associated with the
SC-GHG under the 2-percent near-term Ramsey discount rate. All other costs and benefits are discounted using either a 2-percent, 3-percent, or 7-percent constant
driscgllJRt rate. For further discussion of the SC—-GHGs and how EPA accounted for these estimates, please refer to section VIII.E of this preamble and Chapter 6.2 of
the .

bTo calculate net benefits, we use the monetized suite of total avoided PM, s-related health effects that includes avoided deaths based on the Pope Ill et al., 2019
study, which is the larger of the two PM, 5 health benefits estimates presented in section VIII.F of this preamble.

¢The annual PM, s health benefits estimate presented in the CY 2055 column reflects the value of certain avoided health outcomes, such as avoided deaths, that
are expected to accrue over more than a single year discounted using a 3-percent discount rate.

dWe do not currently have year-over-year estimates of PM, s benefits that discount such annual health outcomes using a 2-percent discount rate. We have there-
fore discounted the annual stream of health benefits that reflect a 3-percent discount rate lag adjustment using a 2-percent discount rate to populate the PV, 2 per-
cent and AV, 2 percent columns. The annual stream of PM. s-related health benefits that reflect a 3-percent and 7-percent discount rate lag adjustment were used to
populate the PV/AV 3 percent and PV/AV 7 percent columns, respectively. See section VIIL.F of this preamble for more details on the annual stream of PM, s-related
benefits associated with this rule.

As described in section VII of this will result in widespread decreases in We also estimate that the modeled

preamble and RIA Chapter 7, EPA
conducted an air quality modeling
analysis of a light- and medium-duty
vehicle policy scenario in 2055. The
results of that analysis found that in
2055, consistent with the emission
inventory results presented in section
VII of the preamble,?59 the standards

159 Section VII of the preamble presents emission
inventory results from OMEGA, EPA’s light- and
medium-duty GHG compliance and effects model.

criteria pollutant emissions that will
lead to substantial improvements in
public health and welfare. We estimate
that in 2055, 1,000 to 2,000 PM, 5-
related premature deaths will be
avoided as a result of the modeled
policy scenario, depending on the
assumed long-term exposure study of
PM_ s-related premature mortality risk.

We discuss OMEGA in detail in the RIA,
specifically Chapters 2, 4, 8 and 12.

policy scenario will avoid 25 to 550
ozone-related premature deaths,
depending on the assumed study of
ozone-related mortality risk. The
monetized benefits of the improvements
in public health in 2055 related to the
modeled policy scenario (including
reductions in both mortality and non-
fatal illnesses) are $16 billion to $36
billion assuming a 2 percent discount
rate (2022 dollars).
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EPA estimates the average upfront
per-vehicle cost for manufacturers to
meet the light-duty standards to be
approximately $1,200 on average over
the six-year rulemaking period between
MYs 2027-2032, and range from about
$200 in MY 2027 to about $2,100 in MY
2032, as shown in Table 9.160 We
discuss per-vehicle cost in more detail
in section IV.C of this preamble and RIA
Chapter 12. These costs are attributable

to our projection that the MY 2032 fleet
will be made up of a larger share of
BEVs relative to ICE vehicles. However,
after considering purchase incentives
and their lower operating costs relative
to ICE vehicles, BEVs are estimated to
save vehicle owners money over time.
We estimate that the standards will save
an average consumer approximately
$6,000 over the lifetime of a light-duty
vehicle, as compared to a vehicle

meeting the MY 2026 standards.161 As
another example, over an eight-year
period (the average period of first
ownership), we estimate a MY 2032 PEV
owner will, on average, save $8,000 on
purchase and operating costs compared
to a gasoline vehicle that meets these
standards.162 We discuss ownership
savings and expenses in more detail in
RIA Chapter 4.2.2.

TABLE 9—AVERAGE INCREMENTAL VEHICLE COST BY REG CLASS, RELATIVE TO THE NO ACTION SCENARIO, LIGHT-DUTY

VEHICLES
(2022 dollars)
2027 2028 2029 2030 2031 2032 6-year avg
(07T $135 $348 $552 $968 $849 $934 $631
276 642 1,199 1,703 2,318 2,561 1,450
232 552 1,002 1,481 1,875 2,074 1,203

For medium-duty vehicles, EPA
estimates the average upfront per-
vehicle cost for manufacturers to be

approximately $1,400 over the six-year
rulemaking period between MYs 2027—
2032 and range from an average cost of

about $100 in MY 2027 to about $3,300
in MY 2032, as shown in Table 10.

TABLE 10—AVERAGE INCREMENTAL VEHICLE COST BY BODY STYLE, RELATIVE TO THE NO ACTION SCENARIO, MEDIUM-

DUTY VEHICLES
(2022 dollars) 163

2027 2028 2029 2030 2031 2032 6-year avg
VanS ..o $178 $185 $1,443 $2,732 $4,128 $4,915 $2,264
Pickups . 97 88 531 1,432 1,516 2,416 1,013
TOtal oo 125 122 847 1,881 2,416 3,275 1,444

In addition, the standards will result
in significant savings for consumers
from fuel savings for all vehicles and,
for PEVs, reduced vehicle repair and
maintenance. These lower operating
costs will offset the upfront vehicle
costs. The annualized retail fuel savings,
which include fuel taxes and therefore
represents the amount consumers will
save through 2055, are estimated at $57
billion at a 2 percent discount rate, see
section VIII.C of this preamble. These
savings are in addition to the already
mentioned savings associated with
reduced maintenance and repair costs
(See section VIIL.B of this preamble and
Chapter 4 of the RIA).

II. Public Health and Welfare Need for
Emission Reductions

A. Climate Change From GHG
Emissions

Elevated concentrations of greenhouse
gases (GHGs) have been warming the
planet, leading to changes in the Earth’s
climate that are occurring at a pace and
in a way that threatens human health,

160 Unless otherwise specified, all monetized
values are expressed in 2022 dollars.

161 This vehicle lifetime savings estimate takes
into account the fleet-wide average Federal
purchase incentive under the final standards and

society, and the natural environment.
While EPA is not making any new
scientific or factual findings with regard
to the well-documented impact of GHG
emissions on public health and welfare
in support of this rule, EPA is providing
in this section a brief scientific
background on climate change to offer
additional context for this rulemaking
and to help the public understand the
public health and environmental
impacts of GHGs.

Extensive information on climate
change is available in the scientific
assessments and the EPA documents
that are briefly described in this section,
as well as in the technical and scientific
information supporting them. One of
those documents is EPA’s 2009
Endangerment and Cause or Contribute
Findings for Greenhouse Gases Under
section 202(a) of the Clean Air Act
(CAA) (74 FR 66496, December 15,
2009). In the 2009 Endangerment
Finding, the Administrator found under
section 202(a) of the CAA that elevated
atmospheric concentrations of six key

under the MY 2026 standards. See RIA Chapter
4.2.2 for additional discussion.

162 This 8-year savings estimate includes the
average Federal purchase incentive of $6,000 for
BEVs and PHEVs. See RIA Chapter 4.2.2.

well-mixed GHGs—CO,, methane (CHy),
nitrous oxide (N»O), HFCs,
perfluorocarbons (PFCs), and sulfur
hexafluoride (SF6)—‘may reasonably be
anticipated to endanger the public
health and welfare of current and future
generations” (74 FR 66523, December
15, 2009). The 2009 Endangerment
Finding, together with the extensive
scientific and technical evidence in the
supporting record, documented that
climate change caused by human
emissions of GHGs threatens the public
health of the U.S. population. It
explained that by raising average
temperatures, climate change increases
the likelihood of heat waves, which are
associated with increased deaths and
illnesses (74 FR 66497, December 15,
2009). While climate change also
increases the likelihood of reductions in
cold-related mortality, evidence
indicates that the increases in heat
mortality will be larger than the
decreases in cold mortality in the
United States (74 FR 66525, December
15, 2009). The 2009 Endangerment

163 For more details on the medium-duty GHG
standards, refer to Section II.C.3 of the preamble.
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between long-term PM, 5 exposure and
nervous system effects, and long-term
PM, 5 exposure and cancer. Because of
remaining uncertainties and limitations
in the evidence base, EPA determined a
“suggestive of, but not sufficient to
infer, a causal relationship” for long-
term PM, s exposure and reproductive
and developmental effects (i.e., male/
female reproduction and fertility;
pregnancy and birth outcomes), long-
and short-term exposures and metabolic
effects, and short-term exposure and
nervous system effects.

As discussed extensively in the 2019
p-m. ISA and the Supplement, recent
studies continue to support a “causal
relationship” between short- and long-
term PM, s exposures and
mortality.239240 For short-term PM 5
exposure, multi-city studies, in
combination with single- and multi-city
studies evaluated in the 2009 p.m. ISA,
provide evidence of consistent, positive
associations across studies conducted in
different geographic locations,
populations with different demographic
characteristics, and studies using
different exposure assignment
techniques. Additionally, the consistent
and coherent evidence across scientific
disciplines for cardiovascular
morbidity, including exacerbations of
chronic obstructive pulmonary disease
(COPD) and asthma, provide biological
plausibility for cause-specific mortality
and ultimately total mortality. Recent
epidemiologic studies evaluated in the
Supplement, including studies that
employed alternative methods for
confounder control, provide additional
support to the evidence base that
contributed to the 2019 p.m. ISA
conclusion for short-term PM, 5
exposure and mortality.

The 2019 p.m. ISA concluded a
“causal relationship”” between long-term
PM, 5 exposure and mortality. In
addition to reanalyses and extensions of
the American Cancer Society (ACS) and
Harvard Six Cities (HSC) cohorts,
multiple new cohort studies conducted
in the United States and Canada
consisting of people employed in a
specific job (e.g., teacher, nurse), and
that apply different exposure
assignment techniques, provide
evidence of positive associations
between long-term PM, 5 exposure and
mortality. Biological plausibility for
mortality due to long-term PMo s

2397.S. EPA. Integrated Science Assessment (ISA)
for Particulate Matter (Final Report, 2019). U.S.
Environmental Protection Agency, Washington, DC,
EPA/600/R-19/188, 2019.

2407J.S. EPA. Supplement to the 2019 Integrated
Science Assessment for Particulate Matter (Final
Report, 2022). U.S. Environmental Protection
Agency, Washington, DC, EPA/635/R—-22/028, 2022.

exposure is provided by the coherence
of effects across scientific disciplines for
cardiovascular morbidity, particularly
for coronary heart disease, stroke, and
atherosclerosis, and for respiratory
morbidity, particularly for the
development of COPD. Additionally,
recent studies provide evidence
indicating that as long-term PM, s
concentrations decrease there is an
increase in life expectancy. Recent
cohort studies evaluated in the
Supplement, as well as epidemiologic
studies that conducted accountability
analyses or employed alternative
methods for confounder controls,
support and extend the evidence base
that contributed to the 2019 p.m. ISA
conclusion for long-term PM, s exposure
and mortality.

A large body of studies examining
both short- and long-term PM, 5
exposure and cardiovascular effects
supports and extends the evidence base
evaluated in the 2009 p.m. ISA. The
strongest evidence for cardiovascular
effects in response to short-term PM5 s
exposures is for ischemic heart disease
and heart failure. The evidence for
short-term PM, s exposure and
cardiovascular effects is coherent across
scientific disciplines and supports a
continuum of effects ranging from subtle
changes in indicators of cardiovascular
health to serious clinical events, such as
increased emergency department visits
and hospital admissions due to
cardiovascular disease and
cardiovascular mortality. For long-term
PM_ s exposure, there is strong and
consistent epidemiologic evidence of a
relationship with cardiovascular
mortality. This evidence is supported by
epidemiologic and animal toxicological
studies demonstrating a range of
cardiovascular effects including
coronary heart disease, stroke, impaired
heart function, and subclinical markers
(e.g., coronary artery calcification,
atherosclerotic plaque progression),
which collectively provide coherence
and biological plausibility. Recent
epidemiologic studies evaluated in the
Supplement, as well as studies that
conducted accountability analyses or
employed alternative methods for
confounder control, support and extend
the evidence base that contributed to the
2019 p.m. ISA conclusion for both
short- and long-term PM, s exposure and
cardiovascular effects.

Studies evaluated in the 2019 p.m.
ISA continue to provide evidence of a
“likely to be causal relationship”
between both short- and long-term PM, 5
exposure and respiratory effects.
Epidemiologic studies provide
consistent evidence of a relationship
between short-term PM, 5 exposure and

asthma exacerbation in children and
COPD exacerbation in adults as
indicated by increases in emergency
department visits and hospital
admissions, which is supported by
animal toxicological studies indicating
worsening allergic airways disease and
subclinical effects related to COPD.
Epidemiologic studies also provide
evidence of a relationship between
short-term PM, s exposure and
respiratory mortality. However, there is
inconsistent evidence of respiratory
effects, specifically lung function
declines and pulmonary inflammation,
in controlled human exposure studies.
With respect to long term PM5 s
exposure, epidemiologic studies
conducted in the United States and
abroad provide evidence of a
relationship with respiratory effects,
including consistent changes in lung
function and lung function growth rate,
increased asthma incidence, asthma
prevalence, and wheeze in children;
acceleration of lung function decline in
adults; and respiratory mortality. The
epidemiologic evidence is supported by
animal toxicological studies, which
provide coherence and biological
plausibility for a range of effects
including impaired lung development,
decrements in lung function growth,
and asthma development.

Since the 2009 p.m. ISA, a growing
body of scientific evidence examined
the relationship between long-term
PM, 5 exposure and nervous system
effects, resulting for the first time in a
causality determination for this health
effects category of a “likely to be causal
relationship.” The strongest evidence
for effects on the nervous system come
from epidemiologic studies that
consistently report cognitive decrements
and reductions in brain volume in
adults. The effects observed in
epidemiologic studies in adults are
supported by animal toxicological
studies demonstrating effects on the
brain of adult animals including
inflammation, morphologic changes,
and neurodegeneration of specific
regions of the brain. There is more
limited evidence for
neurodevelopmental effects in children,
with some studies reporting positive
associations with autism spectrum
disorder and others providing limited
evidence of an association with
cognitive function. While there is some
evidence from animal toxicological
studies indicating effects on the brain
(i.e., inflammatory and morphological
changes) to support a biologically
plausible pathway for
neurodevelopmental effects,
epidemiologic studies are limited due to
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their lack of control for potential
confounding by copollutants, the small
number of studies conducted, and
uncertainty regarding critical exposure
windows.

Building off the decades of research
demonstrating mutagenicity, DNA
damage, and other endpoints related to
genotoxicity due to whole PM
exposures, recent experimental and
epidemiologic studies focusing
specifically on PM, s provide evidence
of a relationship between long-term
PM, 5 exposure and cancer.
Epidemiologic studies examining long-
term PM, 5 exposure and lung cancer
incidence and mortality provide
evidence of generally positive
associations in cohort studies spanning
different populations, locations, and
exposure assignment techniques.
Additionally, there is evidence of
positive associations with lung cancer
incidence and mortality in analyses
limited to never smokers. The
epidemiologic evidence is supported by
both experimental and epidemiologic
evidence of genotoxicity, epigenetic
effects, carcinogenic potential, and that
PM. s exhibits several characteristics of
carcinogens, which collectively
provides biological plausibility for
cancer development and resulted in the
conclusion of a “likely to be causal
relationship.”

For the additional health effects
categories evaluated for PM, s in the
2019 PM ISA, experimental and
epidemiologic studies provide limited
and/or inconsistent evidence of a
relationship with PM, s exposure. As a
result, the 2019 PM ISA concluded that
the evidence is “suggestive of, but not
sufficient to infer a causal relationship”
for short-term PM, s exposure and
metabolic effects and nervous system
effects, and for long-term PM; s
exposures and metabolic effects as well
as reproductive and developmental
effects.

In addition to evaluating the health
effects attributed to short- and long-term
exposure to PM, s, the 2019 PM ISA also
conducted an extensive evaluation as to
whether specific components or sources
of PM: s are more strongly related with
health effects than PM, s mass. An
evaluation of those studies resulted in
the 2019 PM ISA concluding that “many
PM, s components and sources are
associated with many health effects, and
the evidence does not indicate that any
one source or component is consistently
more strongly related to health effects
than PM; s mass.” 241

2411J.S. EPA. Integrated Science Assessment (ISA)
for Particulate Matter (Final Report, 2019). U.S.

For both PM¢_> 5 and ultrafine
particles (UFPs), for all health effects
categories evaluated, the 2019 PM ISA
concluded that the evidence was
“suggestive of, but not sufficient to
infer, a causal relationship” or
“inadequate to determine the presence
or absence of a causal relationship.” For
PM,o-25, although a Federal Reference
Method was instituted in 2011 to
measure PM;o 5 concentrations
nationally, the causality determinations
reflect that the same uncertainty
identified in the 2009 PM ISA with
respect to the method used to estimate
PM,¢_».5 concentrations in
epidemiologic studies persists.
Specifically, across epidemiologic
studies, different approaches are used to
estimate PM(_>s concentrations (e.g.,
direct measurement of PM;¢_2.5,
difference between PM;o and PM; s
concentrations), and it remains unclear
how well correlated PM;g_» s
concentrations are both spatially and
temporally across the different methods
used.

For UFPs, which have often been
defined as particles less than 0.1 pm, the
uncertainty in the evidence for the
health effect categories evaluated across
experimental and epidemiologic studies
reflects the inconsistency in the
exposure metric used (i.e., particle
number concentration, surface area
concentration, mass concentration) as
well as the size fractions examined. In
epidemiologic studies the size fraction
examined can vary depending on the
monitor used and exposure metric, with
some studies examining number count
over the entire particle size range, while
experimental studies that use a particle
concentrator often examine particles up
to 0.3 um. Additionally, due to the lack
of a monitoring network, there is limited
information on the spatial and temporal
variability of UFPs within the United
States, as well as population exposures
to UFPs, which adds uncertainty to
epidemiologic study results.

The 2019 PM ISA cites extensive
evidence indicating that “‘both the
general population as well as specific
populations and life stages are at risk for
PM, s-related health effects.”” 242 For
example, in support of its “causal” and
“likely to be causal” determinations, the
ISA cites substantial evidence for: (1)
PM-related mortality and cardiovascular
effects in older adults; (2) PM-related
cardiovascular effects in people with
pre-existing cardiovascular disease; (3)

Environmental Protection Agency, Washington, DC,
EPA/600/R-19/188, 2019.

2427J.S. EPA. Integrated Science Assessment (ISA)
for Particulate Matter (Final Report, 2019). U.S.
Environmental Protection Agency, Washington, DC,
EPA/600/R-19/188, 2019.

PM-related respiratory effects in people
with pre-existing respiratory disease,
particularly asthma exacerbations in
children; and (4) PM-related
impairments in lung function growth
and asthma development in children.
The ISA additionally notes that
stratified analyses (i.e., analyses that
directly compare PM-related health
effects across groups) provide strong
evidence for racial and ethnic
differences in PM, s exposures and in
the risk of PM, s-related health effects,
specifically within Hispanic and non-
Hispanic Black populations, with some
evidence of increased risk for
populations of low socioeconomic
status. Recent studies evaluated in the
Supplement support the conclusion of
the 2019 PM ISA with respect to
disparities in both PM, s exposure and
health risk by race and ethnicity and
provide additional support for
disparities for populations of lower
socioeconomic status.243 Additionally,
evidence spanning epidemiologic
studies that conducted stratified
analyses, experimental studies focusing
on animal models of disease or
individuals with pre-existing disease,
dosimetry studies, as well as studies
focusing on differential exposure
suggest that populations with pre-
existing cardiovascular or respiratory
disease, populations that are overweight
or obese, populations that have
particular genetic variants, and current/
former smokers could be at increased
risk for adverse PM, s-related health
effects. The 2022 Policy Assessment for
the review of the PM NAAQS also
highlights that factors that may
contribute to increased risk of PM, s-
related health effects include lifestage
(children and older adults), pre-existing
diseases (cardiovascular disease and
respiratory disease), race/ethnicity, and
socioeconomic status.244

2. Ozone

This section provides a summary of
the health effects associated with
exposure to ambient concentrations of
ozone.245 The information in this

2431J.S. EPA. Supplement to the 2019 Integrated
Science Assessment for Particulate Matter (Final
Report, 2022). U.S. Environmental Protection
Agency, Washington, DC, EPA/635/R—-22/028, 2022.

2441J.S. EPA. Policy Assessment (PA) for the
Reconsideration of the National Ambient Air
Quality Standards for Particulate Matter (Final
Report, 2022). U.S. Environmental Protection
Agency, Washington, DC, EPA—452/R—22-004,
2022, p. 3-53.

245 Human exposure to ozone varies over time
due to changes in ambient ozone concentration and
because people move between locations which have
notably different ozone concentrations. Also, the
amount of ozone delivered to the lung is influenced

Continued
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section is based on the information and
conclusions in the April 2020 Integrated
Science Assessment for Ozone (Ozone
ISA).246 The Ozone ISA concludes that
human exposures to ambient
concentrations of ozone are associated
with a number of adverse health effects
and characterizes the weight of evidence
for these health effects.24” The following
discussion highlights the Ozone ISA’s
conclusions pertaining to health effects
associated with both short-term and
long-term periods of exposure to ozone.

For short-term exposure to ozone, the
Ozone ISA concludes that respiratory
effects, including lung function
decrements, pulmonary inflammation,
exacerbation of asthma, respiratory-
related hospital admissions, and
mortality, are causally associated with
ozone exposure. It also concludes that
metabolic effects, including metabolic
syndrome (i.e., changes in insulin or
glucose levels, cholesterol levels,
obesity, and blood pressure) and
complications due to diabetes are likely
to be causally associated with short-
term exposure to ozone and that
evidence is suggestive of a causal
relationship between cardiovascular
effects, central nervous system effects
and total mortality and short-term
exposure to ozone.

For long-term exposure to ozone, the
Ozone ISA concludes that respiratory
effects, including new onset asthma,
pulmonary inflammation and injury, are
likely to be causally related with ozone
exposure. The Ozone ISA characterizes
the evidence as suggestive of a causal
relationship for associations between
long-term ozone exposure and
cardiovascular effects, metabolic effects,
reproductive and developmental effects,
central nervous system effects and total
mortality. The evidence is inadequate to
infer a causal relationship between
chronic ozone exposure and increased
risk of cancer.

Finally, interindividual variation in
human responses to ozone exposure can
result in some groups being at increased
risk for detrimental effects in response
to exposure. In addition, some groups

not only by the ambient concentrations but also by
the breathing route and rate.

246 J.S. EPA. Integrated Science Assessment (ISA)
for Ozone and Related Photochemical Oxidants
(Final Report). U.S. Environmental Protection
Agency, Washington, DC, EPA/600/R—-20/012, 2020.

247 The ISA evaluates evidence and draws
conclusions on the causal relationship between
relevant pollutant exposures and health effects,
assigning one of five “weight of evidence”
determinations: causal relationship, likely to be a
causal relationship, suggestive of a causal
relationship, inadequate to infer a causal
relationship, and not likely to be a causal
relationship. For more information on these levels
of evidence, please refer to Table II in the Preamble
of the ISA.

are at increased risk of exposure due to
their activities, such as outdoor workers
and children. The Ozone ISA identified
several groups that are at increased risk
for ozone-related health effects. These
groups are people with asthma, children
and older adults, individuals with
reduced intake of certain nutrients (i.e.,
Vitamins C and E), outdoor workers,
and individuals having certain genetic
variants related to oxidative metabolism
or inflammation. Ozone exposure
during childhood can have lasting
effects through adulthood. Such effects
include altered function of the
respiratory and immune systems.
Children absorb higher doses
(normalized to lung surface area) of
ambient ozone, compared to adults, due
to their increased time spent outdoors,
higher ventilation rates relative to body
size, and a tendency to breathe a greater
fraction of air through the mouth.
Children also have a higher asthma
prevalence compared to adults. Recent
epidemiologic studies provide generally
consistent evidence that long-term
ozone exposure is associated with the
development of asthma in children.
Studies comparing age groups reported
higher magnitude associations for short-
term ozone exposure and respiratory
hospital admissions and emergency
room visits among children than among
adults. Panel studies also provide
support for experimental studies with
consistent associations between short-
term ozone exposure and lung function
and pulmonary inflammation in healthy
children. Additional children’s
vulnerability and susceptibility factors
are listed in section IX.G of the
preamble.

3. Nitrogen Oxides

The most recent review of the health
effects of oxides of nitrogen completed
by EPA can be found in the 2016
Integrated Science Assessment for
Oxides of Nitrogen—Health Criteria
(Oxides of Nitrogen ISA).248 The largest
source of NO, is motor vehicle
emissions, and ambient NO,
concentrations tend to be highly
correlated with other traffic-related
pollutants. Thus, a key issue in
characterizing the causality of NO»-
health effect relationships was
evaluating the extent to which studies
supported an effect of NO; that is
independent of other traffic-related
pollutants. EPA concluded that the
findings for asthma exacerbation
integrated from epidemiologic and

2487J.S. EPA. Integrated Science Assessment for
Oxides of Nitrogen—Health Criteria (2016 Final
Report). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-15/068, 2016.

controlled human exposure studies
provided evidence that is sufficient to
infer a causal relationship between
respiratory effects and short-term NO,
exposure. The strongest evidence
supporting an independent effect of NO,
exposure comes from controlled human
exposure studies demonstrating
increased airway responsiveness in
individuals with asthma following
ambient-relevant NO, exposures. The
coherence of this evidence with
epidemiologic findings for asthma
hospital admissions and ED visits as
well as lung function decrements and
increased pulmonary inflammation in
children with asthma describe a
plausible pathway by which NO,
exposure can cause an asthma
exacerbation. The 2016 ISA for Oxides
of Nitrogen also concluded that there is
likely to be a causal relationship
between long-term NO, exposure and
respiratory effects. This conclusion is
based on new epidemiologic evidence
for associations of NO, with asthma
development in children combined with
biological plausibility from
experimental studies.

In evaluating a broader range of health
effects, the 2016 ISA for Oxides of
Nitrogen concluded that evidence is
“suggestive of, but not sufficient to
infer, a causal relationship” between
short-term NO, exposure and
cardiovascular effects and mortality and
between long-term NO, exposure and
cardiovascular effects and diabetes,
birth outcomes, and cancer. In addition,
the scientific evidence is inadequate
(insufficient consistency of
epidemiologic and toxicological
evidence) to infer a causal relationship
for long-term NO, exposure with
fertility, reproduction, and pregnancy,
as well as with postnatal development.
A key uncertainty in understanding the
relationship between these non-
respiratory health effects and short- or
long-term exposure to NO, is co-
pollutant confounding, particularly by
other roadway pollutants. The available
evidence for non-respiratory health
effects does not adequately address
whether NO; has an independent effect
or whether it primarily represents
effects related to other or a mixture of
traffic-related pollutants.

The 2016 ISA for Oxides of Nitrogen
concluded that people with asthma,
children, and older adults are at
increased risk for NO»-related health
effects. In these groups and lifestages,
NO: is consistently related to larger
effects on outcomes related to asthma
exacerbation, for which there is
confidence in the relationship with NO,
exposure.
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2. Ozone Effects on Ecosystems

The welfare effects of ozone include
effects on ecosystems, which can be
observed across a variety of scales, i.e.,
subcellular, cellular, leaf, whole plant,
population, and ecosystem. Ozone
effects that begin at small spatial scales,
such as the leaf of an individual plant,
when they occur at sufficient
magnitudes (or to a sufficient degree)
can result in effects being propagated to
higher and higher levels of biological
organization. For example, effects at the
individual plant level, such as altered
rates of leaf gas exchange, growth, and
reproduction, can, when widespread,
result in broad changes in ecosystems,
such as productivity, carbon storage,
water cycling, nutrient cycling, and
community composition.

Ozone can produce both acute and
chronic injury in sensitive plant species
depending on the concentration level
and the duration of the exposure.410 In
those sensitive species,*!! effects from
repeated exposure to ozone throughout
the growing season of the plant can tend
to accumulate, so even relatively low
concentrations experienced for a longer
duration have the potential to create
chronic stress on vegetation.412413
Ozone damage to sensitive plant species
includes impaired photosynthesis and
visible injury to leaves. The impairment
of photosynthesis, the process by which
the plant makes carbohydrates (its
source of energy and food), can lead to
reduced crop yields, timber production,
and plant productivity and growth.
Impaired photosynthesis can also lead
to a reduction in root growth and
carbohydrate storage below ground,
resulting in other, more subtle plant and
ecosystems impacts.414 These latter
impacts include increased susceptibility
of plants to insect attack, disease, harsh
weather, interspecies competition and
overall decreased plant vigor. The

410J.S. EPA. Integrated Science Assessment (ISA)
for Ozone and Related Photochemical Oxidants
(Final Report). U.S. Environmental Protection
Agency, Washington, DC, EPA/600/R—-20/012, 2020.

41173 FR 16491, March 27, 2008. Only a small
percentage of all the plant species growing within
the U.S. (over 43,000 species have been catalogued
in the USDA PLANTS database) have been studied
with respect to ozone sensitivity.

412J.S. EPA. Integrated Science Assessment (ISA)
for Ozone and Related Photochemical Oxidants
(Final Report). U.S. Environmental Protection
Agency, Washington, DC, EPA/600/R-20/012, 2020.

413 The concentration at which ozone levels
overwhelm a plant’s ability to detoxify or
compensate for oxidant exposure varies. Thus,
whether a plant is classified as sensitive or tolerant
depends in part on the exposure levels being
considered.

414 J.S. EPA. Integrated Science Assessment (ISA)
for Ozone and Related Photochemical Oxidants
(Final Report). U.S. Environmental Protection
Agency, Washington, DC, EPA/600/R—-20/012, 2020.

adverse effects of ozone on areas with
sensitive species could potentially lead
to species shifts and loss from the
affected ecosystems,*15 resulting in a
loss or reduction in associated
ecosystem goods and services.
Additionally, visible ozone injury to
leaves can result in a loss of aesthetic
value in areas of special scenic
significance like national parks and
wilderness areas and reduced use of
sensitive ornamentals in landscaping.416
In addition to ozone effects on
vegetation, newer evidence suggests that
ozone affects interactions between
plants and insects by altering chemical
signals (e.g., floral scents) that plants
use to communicate to other community
members, such as attraction of
pollinators.

The Ozone ISA presents more
detailed information on how ozone
affects vegetation and ecosystems.417
The Ozone ISA reports causal and likely
causal relationships between ozone
exposure and a number of welfare
effects and characterizes the weight of
evidence for different effects associated
with ozone.#18 The Ozone ISA
concludes that visible foliar injury
effects on vegetation, reduced vegetation
growth, reduced plant reproduction,
reduced productivity in terrestrial
ecosystems, reduced yield and quality
of agricultural crops, alteration of
below-ground biogeochemical cycles,
and altered terrestrial community
composition are causally associated
with exposure to ozone. It also
concludes that increased tree mortality,
altered herbivore growth and
reproduction, altered plant-insect
signaling, reduced carbon sequestration
in terrestrial ecosystems, and alteration
of terrestrial ecosystem water cycling
are likely to be causally associated with
exposure to ozone.

3. Deposition

The Integrated Science Assessment
for Oxides of Nitrogen, Oxides of Sulfur,

415 Ozone impacts could be occurring in areas
where plant species sensitive to ozone have not yet
been studied or identified.

416 U.S. EPA. Integrated Science Assessment (ISA)
for Ozone and Related Photochemical Oxidants
(Final Report). U.S. Environmental Protection
Agency, Washington, DC, EPA/600/R-20/012, 2020.

4170.S. EPA. Integrated Science Assessment (ISA)
for Ozone and Related Photochemical Oxidants
(Final Report). U.S. Environmental Protection
Agency, Washington, DC, EPA/600/R-20/012, 2020.

418 The Ozone ISA evaluates the evidence
associated with different ozone related health and
welfare effects, assigning one of five “weight of
evidence” determinations: causal relationship,
likely to be a causal relationship, suggestive of a
causal relationship, inadequate to infer a causal
relationship, and not likely to be a causal
relationship. For more information on these levels
of evidence, please refer to Table II of the ISA.

and Particulate Matter—Ecological
Criteria documents the ecological effects
of the deposition of these criteria air
pollutants.419 It is clear from the body
of evidence that oxides of nitrogen,
oxides of sulfur, and particulate matter
contribute to total nitrogen (N) and
sulfur (S) deposition. In turn, N and S
deposition cause either nutrient
enrichment or acidification depending
on the sensitivity of the landscape or the
species in question. Both enrichment
and acidification are characterized by an
alteration of the biogeochemistry and
the physiology of organisms, which can
result in ecologically harmful declines
in biodiversity in terrestrial, freshwater,
wetland, and estuarine ecosystems in
the United States.

Terrestrial, wetland, freshwater, and
estuarine ecosystems in the United
States are affected by nitrogen
enrichment/eutrophication caused by
nitrogen deposition. These effects,
though improving recently as emissions
and deposition decline, have been
consistently documented across the
United States for hundreds of species
and have likely been occurring for
decades. In terrestrial systems nitrogen
loading can lead to loss of nitrogen-
sensitive lichen species, decreased
biodiversity of grasslands, meadows and
other sensitive habitats, and increased
potential for invasive species. In aquatic
systems nitrogen loading can alter
species assemblages and cause
eutrophication. For a broader
explanation of the topics treated here,
refer to the description in Chapter 6 of
the RIA.

The sensitivity of terrestrial and
aquatic ecosystems to acidification from
nitrogen and sulfur deposition is
predominantly governed by the
intersection of geology and deposition.
Prolonged exposure to excess nitrogen
and sulfur deposition in sensitive areas
acidifies lakes, rivers, and soils.
Increased acidity in surface waters
creates inhospitable conditions for biota
and affects the abundance and
biodiversity of fishes, zooplankton and
macroinvertebrates and ecosystem
function. Over time, acidifying
deposition also removes essential
nutrients from forest soils, depleting the
capacity of soils to neutralize future
acid loadings and negatively affecting
forest sustainability. Major effects in
forests in the past have included a
decline in sensitive tree species, such as
red spruce (Picea rubens) and sugar
maple (Acer saccharum).

4191.S. EPA. Integrated Science Assessment (ISA)
for Oxides of Nitrogen, Oxides of Sulfur and
Particulate Matter Ecological Criteria (Final Report).
U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-20/278, 2020.
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Building materials including metals,
stones, cements, and paints undergo
natural weathering processes from
exposure to environmental elements
(e.g., wind, moisture, temperature
fluctuations, sunlight, etc.). Pollution
can worsen and accelerate these effects.
Deposition of PM is associated with
both physical damage (materials damage
effects) and impaired aesthetic qualities
(soiling effects). Wet and dry deposition
of PM can physically affect materials,
adding to the effects of natural
weathering processes, by potentially
promoting or accelerating the corrosion
of metals, by degrading paints and by
deteriorating building materials such as
stone, concrete, and marble.420 The
effects of PM are exacerbated by the
presence of acidic gases and can be
additive or synergistic due to the
complex mixture of pollutants in the air
and surface characteristics of the
material. Acidic deposition has been
shown to have an effect on materials
including zinc/galvanized steel and
other metal, carbonate stone (as
monuments and building facings), and
surface coatings (paints).#21 The effects
on historic buildings and outdoor works
of art are of particular concern because
of the uniqueness and irreplaceability of
many of these objects. In addition to
aesthetic and functional effects on
metals, stone, and glass, altered energy
efficiency of photovoltaic panels by PM
deposition is also an emerging
consideration for impacts of air
pollutants on materials.

4. Welfare Effects Associated With Air
Toxics

Emissions from producing,
transporting, and combusting fuel
contribute to ambient levels of
pollutants that contribute to adverse
effects on vegetation. Volatile organic
compounds (VOCs), some of which are

420.S. EPA. Integrated Science Assessment (ISA)
for Particulate Matter (Final Report, 2019). U.S.
Environmental Protection Agency, Washington, DC,
EPA/600/R-19/188, 2019.

421Trving, P.M., e.d. 1991. Acid Deposition: State
of Science and Technology, Volume III, Terrestrial,
Materials, Health, and Visibility Effects, The U.S.
National Acid Precipitation Assessment Program,
Chapter 24, page 24-76.

considered air toxics, have long been
suspected to play a role in vegetation
damage.422 In laboratory experiments, a
wide range of tolerance to VOCs has
been observed.423 Decreases in
harvested seed pod weight have been
reported for the more sensitive plants,
and some studies have reported effects
on seed germination, flowering, and
fruit ripening. Effects of individual
VOCs or their role in conjunction with
other stressors (e.g., acidification,
drought, temperature extremes) have not
been well studied. In a recent study of
a mixture of VOCs including ethanol
and toluene on herbaceous plants,
significant effects on seed production,
leaf water content and photosynthetic
efficiency were reported for some plant
species.424

Research suggests an adverse impact
of vehicle exhaust on plants, which has
in some cases been attributed to
aromatic compounds and in other cases
to nitrogen oxides.425426427 The impacts
of VOCs on plant reproduction may
have long-term implications for
biodiversity and survival of native
species near major roadways. Most of
the studies of the impacts of VOCs on
vegetation have focused on short-term
exposure and few studies have focused
on long-term effects of VOCs on
vegetation and the potential for

4221J.S. EPA. (1991). Effects of organic chemicals
in the atmosphere on terrestrial plants. EPA/600/3—
91/001.

423 Cape JN, ID Leith, ] Binnie, ] Content, M
Donkin, M Skewes, DN Price AR Brown, AD
Sharpe. (2003). Effects of VOCs on herbaceous
plants in an open-top chamber experiment.
Environ. Pollut. 124:341-343.

424 Cape JN, ID Leith, ] Binnie, ] Content, M
Donkin, M Skewes, DN Price AR Brown, AD
Sharpe. (2003). Effects of VOCs on herbaceous
plants in an open-top chamber experiment.
Environ. Pollut. 124:341-343.

425 Viskari E-L. (2000). Epicuticular wax of
Norway spruce needles as indicator of traffic
pollutant deposition. Water, Air, and Soil Pollut.
121:327-337.

426 Ugrekhelidze D, F Korte, G Kvesitadze. (1997).
Uptake and transformation of benzene and toluene
by plant leaves. Ecotox. Environ. Safety 37:24-29.

427 Kammerbauer H, H Selinger, R Rommelt, A
Ziegler-Jons, D Knoppik, B Hock. (1987). Toxic
components of motor vehicle emissions for the
spruce Picea abies. Environ. Pollut. 48:235-243.

metabolites of these compounds to
affect herbivores or insects.

IIIL. Light- and Medium-Duty Vehicle
Standards for Model Years 2027 and
Later

A. Introduction and Background

This section III of the preamble
outlines the final GHG and criteria
pollutant standards and related
provisions that are included in the
rulemaking.

Throughout this section and
elsewhere in this FRM, EPA uses the
following conventions to identify
specific vehicle technology types and
groupings, also depicted schematically
in Figure 2.428

¢ ICE vehicle: a vehicle powered by
an internal combustion engine (ICE).

e Electrified ICE vehicle: a vehicle
powered by an ICE and any amount of
powertrain electrification (includes
MHEV, HEV, PHEV).

e MHEV: Mild Hybrid Electric
Vehicle.429

e HEV: Hybrid Electric Vehicle (or
strong hybrid).430

e PHEV: Plug-in Hybrid Electric
Vehicle (or near-zero emission vehicle).

e BEV: Battery Electric Vehicle.

e FCEV: Fuel Cell Electric Vehicle.

e PEV: Plug-in Electric Vehicle (refers
collectively to BEVs and PHEVSs).

e Hybrid: refers collectively to HEVs
and MHEVs.

e Zero-emission vehicle: refers
collectively to BEV and FCEV.

¢ Electrified vehicle: refers to any
vehicle with powertrain electrification.

428 More information about these vehicle
technologies may be found in the 2016 EPA Draft
Technical Assessment Report (EPA—420-D-16-900,
July 2016).

429 Mild hybrids most commonly operate at or
about 48 volts and provide idle-stop capability and
launch assistance. See also Draft Technical
Assessment Report, EPA—420-D-16-900, July 2016,
p. 5-11.

430 Strong hybrids typically operate at high
voltage (greater than 60 volts and most often up to
several hundred volts) to provide significant engine
assist and regenerative braking, and most
commonly occur in what are known as P2 and
power-split or other parallel/series drive
configurations. See also Draft Technical Assessment
Report, EPA-420-D-16-900, July 2016, pp. 5-11
and 5-12.
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Figure 2: Vehicle technology types and
groupings.

1. What vehicle categories and
pollutants are covered by the rule?

EPA is establishing emissions
standards for both light-duty vehicles
and medium-duty (Class 2b and 3)
vehicles. The light-duty vehicle category
includes passenger cars, light trucks,
and medium-duty passenger vehicles
(MDPVs), consistent with previous EPA
GHG and criteria pollutant rules.431 In
this rule, Class 2b and 3 vehicles are
referred to as “medium-duty vehicles”
(MDVs) to distinguish them from Class
4 and higher vehicles that remain under
the heavy-duty program in 40 CFR parts
1036 and 1037 and to distinguish them
from light-duty categories. EPA has not
previously used the MDV nomenclature,
referring to these larger vehicles in prior
rules as either heavy-duty Class 2b and
3 vehicles or heavy-duty pickups and
vans.432 MDV nomenclature is
commonly used to describe commercial
use of Class 2b and Class 3 vans,
pickups and incomplete vehicles. Our
regulatory definition of MDV includes

431 Light-duty trucks (LDTs) that have gross
vehicle weight ratings above 6,000 pounds and all
MDVs are considered “heavy-duty vehicles” under
the CAA. See section 202(b)(3)(C). For regulatory
purposes, we generally refer to those LDTs which
are above 6,000 pounds GVWR and at or below
8,500 pounds GVWR as “‘heavy light-duty trucks”
made up of LDT3s and LDT4s, and we have defined
MDPVs primarily as vehicles between 8,501 and
10,000 pounds GVWR designed primarily for the
transportation of persons. See 40 CFR 86.1803-01.

432 See 76 FR 57106 and 79 FR 23414. Heavy-duty
vehicles subject to standards under 40 CFR part 86,
subpart S, are defined at 40 CFR 86.1803—-01 to
include all vehicles above 8,500 pounds GVWR,
and also incomplete vehicles with lower GVWR if
they have curb weight above 6,000 pounds or basic
vehicle frontal area greater than 45 square feet.

large pickups, vans, and incomplete
vehicles with gross vehicle weight
ratings of 8,501 to 14,000 pounds, but
excludes MDPVs. Examples of vehicles
in this category include GM or Stellantis
2500 and 3500 series, and Ford 250 and
350 series, pickups and vans.

Additionally, in the context of the
criteria pollutant program, the
abbreviation LDV refers to light-duty
vehicles that are not otherwise
designated as a light-duty truck (LDT) or
medium-duty passenger vehicle
(MDPYV). This final rule also amends the
definition of MDPV. Light-duty
(unabbreviated) refers to LDV, LDT and
MDPV combined. LDT with a number
following (e.g., LDT1, LDT2, LDT3,
LDT4) refers to specific light-duty truck
weight categories defined in 40 CFR
86.1803-01. LDT weight categories may
be combined with text, e.g., LDT3/4
refers to the weight categories LDT3 and
LDT4 combined, which are also defined
in 40 CFR 86.1803-01 as “heavy-light-
duty-trucks”. In this rulemaking, the
new nomenclature “medium-duty
vehicle” (MDV) refers to a combination
of both Class 2b and 3 vehicles as
defined in 40 CFR 86.1803—01. “‘High
gross combination weight medium-duty
vehicle” (high GCWR MDV) is a
separate subcategory of MDV with very
high tow capability, specifically defined
as having a GCWR of 22,001 pounds and
greater.

EPA is finalizing new standards for
both light- and medium-duty vehicles
for emissions of GHGs, hydrocarbons
plus oxides of nitrogen (NOx), and
particulate matter (PM), and emissions
requirement changes for carbon
monoxide (CO) and formaldehyde
(HCHO). EPA’s final standards are based

on an assessment of all available vehicle
emissions control technologies,
including advancements in gasoline
vehicle technologies, hybrids, PHEVs,
and BEVs over the model years affected
by the rule.

EPA notes that it is not finalizing the
proposed standards for high GCWR
MDVs that would have required
compliance with engine-based criteria
pollutant emissions standards under
EPA’s heavy-duty engine standards
under 40 CFR part 1036 rather than
meeting MDV chassis-based standards.
Instead, we are finalizing one of the
alternatives for high GCWR MDV
criteria pollutant emissions standards
on which we solicited comment,
specifically, as discussed in section III.D
of this preamble, additional in-use
standards that are comparable to those
recently adopted by California.

2. Light-Duty and Medium-Duty Vehicle
Standards: Background and History

i. GHG Standards

This section provides an overview of
the prior rules and the standards
structures for EPA’s light-duty GHG
emissions standards, medium-duty GHG
emissions standards, and criteria
pollutant emissions standards for both
light- and medium-duty vehicles.33
While this rule addresses both light- and
medium-duty vehicles under a single
umbrella rulemaking, EPA is finalizing
standards for each class and for each

433 Previously, EPA has addressed medium-duty
vehicle emissions as part of regulatory programs for
GHG emissions along with the heavy-duty sector,
and for criteria pollutant emissions along with the
light-duty sector. As a result, the program structure
for medium-duty vehicles is similar to that of the
light-duty program for criteria pollutants but differs
from that of light-duty program for GHG emissions.
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pollutant pursuant to the relevant
statutory provisions for each class and
pollutant based on its assessment of the
feasibility of more stringent standards
for each class and pollutant,*34 and the

programs will continue to follow the
basic structures EPA has previously
adopted.

EPA has issued four rules establishing
light-duty vehicle GHG standards,

which EPA refers to in this rule based
on the year in which the relevant final
rule was issued, as shown in Table
11'435

TABLE 11—PREVIOUS GHG LIGHT-DUTY VEHICLES STANDARDS RULES

MYs covered Title

Federal Register citation

Rule
2010 Rule ...ooeeeeeeeee e
later.
2012 Rule ...ooeeeeeeee e
2020 Rule ....oeeeeeeeee e,
later.
2021 Rule ....coooiieeeeeeeeee e,
gent

Initial 2010 rule established stand-
ards for MYs 2012-2016 and

Set more stringent standards for
MYs 2017-2025 and later.

Revised the standards for MYs
2022—2025 to make them less
stringent and established a new
standard for MYs 2026 and

Revised the standards for MYs
2023-2026 to make them more
stringent, with the MY 2026
standards being the most strin-

GHG standards estab-

lished by EPA to date.

omy Standards.

ards.

Light-Duty Vehicle Greenhouse
Gas Emission Standards and
Corporate Average Fuel Econ-

2017 and Later Model Year Light-
Duty Vehicle Greenhouse Gas
Emissions and Corporate Aver-
age Fuel Economy Standards.

The Safer Affordable Fuel-Effi-
cient (SAFE) Vehicles Rule for
Model Years 2021-2026 Pas-
senger Cars and Light Trucks.

Revised 2023 and Later Model
Year Light-Duty Vehicle Green-
house Gas Emissions Stand-

75 FR 25324, May 7, 2010.

77 FR 62624, October 15, 2012.

85 FR 24174, April 30, 2020.

86 FR 74434, December
2021.

30,

The GHG standards have all been
based on fleet average CO, emissions.
Each vehicle model is assigned a CO,
target based on the vehicle’s “footprint”
in square feet (ft2), generally consisting
of the area of the rectangle formed by
the four points at which the tires rest on
the ground. Generally, vehicles with
larger footprints have higher assigned
CO; emissions targets. The most recent
set of footprint curves established by the
2021 rule for model years 2023-2026 are

434 Ag discussed in Section IX.M of the preamble
and elsewhere in this notice, EPA has
independently considered and adopted each of
these standards, as well as other elements of the

shown in Figure 3 and Figure 4, along
with the curves for MYs 2021-2022,
included for comparison. As shown,
passenger cars and light trucks have
separate footprint standards curves,
which result in separate fleet average
standards for the two sets of vehicles.
The fleet-average standards are the
production-weighted fleet average of the
footprint targets for all the vehicles in a
manufacturer’s fleet for a given model
year. As a result, the footprint-based

final rule, and each is severable should there be
judicial review.

435 The first three rules were issued jointly with
NHTSA, while EPA issued the 2021 Rule in

fleet average standards, which
manufacturers are required to meet on
an annual basis, will vary for each
manufacturer based on its actual
production of vehicles in a given model
year. Individual vehicles are not
required to meet their footprint-based
CO. targets, although they are required
to demonstrate compliance with
applicable in-use standards.

coordination with NHTSA but not as a joint
rulemaking.
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For medium-duty vehicles,#3¢ EPA
has established GHG standards
previously as part of our heavy-duty

vehicle GHG Phase 1 and 2 rules, shown
in Table 12.

TABLE 12—PRIOR HEAVY-DUTY GHG RULES COVERING MDOMVs

Rule MYs covered Title Federal Register Citation
HD Phase 1 ....cccooviiiiiiinieeee Initial MDV standards phased in | Greenhouse @ Gas  Emissions | 76 FR 57106, September 15,
over MYs 2014-2018. Standards and Fuel Efficiency 2011.
Standards for Medium- and
Heavy-Duty Engines and Vehi-
cles.
HD Phase 2 ....cccocoeeveiiieiieeieeeeeeennn, More stringent MDV standards | Greenhouse Gas Emissions and | 81 FR 73478, October 25, 2016.
phased in over MYs 2021-2027. Fuel Efficiency Standards for
Medium- and Heavy-Duty En-
gines and Vehicles— Phase 2.

The MDYV standards are also attribute-
based. However, they are based on a
“work factor” attribute rather than the
footprint attribute used in the light-duty
vehicle program. Work-based measures
such as payload and towing capability
are two key factors that characterize
differences in the design of vehicles, as
well as differences in how the vehicles
are expected to be regularly used. The
work factor attribute combines vehicle
payload capacity and vehicle towing
capacity, in pounds (Ib), with an
additional fixed adjustment for four-
wheel drive vehicles. This adjustment
accounts for the fact that four-wheel

drive, critical to enabling heavy-duty
work (payload or trailer towing) in
certain road conditions, results in
additional vehicle weight. The GHG
standards and work factor are calculated
as follows:
CO; Target (g/mile) = [a x WF] + b
WF = Work Factor = [0.75 x (Payload
Capacity + xwd)] + [0.25 x Towing
Capacity]
Payload Capacity = GVWR (pounds) — Curb
Weight (pounds)
xwd = 500 pounds for 4wd, 0 Ibs. for 2wd
Towing Capacity = GCWR (pounds) - GVWR
(pounds)
Coefficients a and b represent the
mathematical slope and offset,

respectively, that define the work-factor-
based standards.

Under this approach, CO, targets are
determined for each vehicle with a
unique work factor (analogous to a
target for each discrete vehicle footprint
in the light-duty vehicle rules). These
targets are then production weighted
and summed to derive a manufacturer’s
annual fleet average standard for its
MDVs. The current program includes
separate standards for gasoline and
diesel-fueled vehicles.437 Graphical
representations of the Phase 2 work
factor standards are shown in Figure 5
and Figure 6.

750

Gasoline Standards

700

CO2(grams permile)

350

3000 3500

Figure 5: EPA HD Phase 2 CO, work
factor targets for gasoline fueled MDVs.

436 Note, the HD GHG rules referred to MDVs as
HD pickups and vans.

4500 5000 5500

Work Factor

437 See 81 FR 73736-73739.

6000 6500 7000
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fleet average standards of 30 mg/mile for
both vehicle categories.439

TABLE 14—TIER 3 NMOG+NOyx FLEET AVERAGE FTP STANDARDS FOR LIGHT-DUTY VEHICLES AND MDPVs

[mg/mile]
Model year
2017 2018 2019 2020 2021 2022 2023 2024 | 2025 and
Passenger cars and small
trUCKS i 86 79 72 65 58 51 44 37 30
Larger light trucks and MDPVs 101 93 83 74 65 56 47 38 30

The Tier 3 rule also established more
stringent criteria pollutant emissions
standards for MDVs. The Tier 3 MDV
standards are also based on a bin
structure, but with generally less
stringent bin standards and with less
stringent NMOG+NOx fleet average
standards. As discussed in section
III.A.1 of this preamble, the MDV
category consists of vehicles with gross

vehicle weight ratings (GVWR) between
8,501—-14,000 pounds. For Tier 3, EPA
set separate standards for two sub-
categories of vehicles, Class 2b (8,501—
10,000 pounds GVWR) and Class 3
(10,001-14,000 pounds GVWR)
vehicles. Table 15 provides the final
Tier 3 FTP standards bins for MDVs and
Table 16 provides the NMOG+NOx fleet
average standards that apply to these

vehicles in MYs 2018 and later. It is
important to note that MDVs are tested
at a higher test weight than light-duty
vehicles, as discussed in section III.C.3
of this preamble, and as such the
numeric standards are not directly
comparable across the light-duty and
MDV categories.

TABLE 15—MDV TIER 3 FTP FINAL STANDARDS BINS

NMOG+NOx PM co HCHO
Class 2b (10,001-14,000 Ib GVWR)
Bin 250 250 8 6.4 6
Bin 200 .... 200 8 4.2 6
Bin 170 .... 170 8 42 6
Bin 150 ........... 150 8 3.2 6
BN O oottt ettt et ettt ettt et et et e ettt e et ettt et et et et et et e et e eneneeeeeen 0 0 0 0
Class 3 (8.501-10,000 Ib GVWR)
400 10 7.3 6
270 10 4.2 6
230 10 4.2 6
200 10 3.7 6
0 0 0 0
TABLE 16—MDV TIER 3 FINAL FLEET AVERAGE NMOG+NOx STANDARDS
[mg/mile]
2018 2019 2020 2021 2022 and later
ClASS 2D et 278 253 228 203 178
Class 3 451 400 349 298 247

EPA has also established
supplemental Federal test procedure
(SFTP) standards for light- and medium-
duty vehicles, as well as cold
temperature standards for CO and HC.
These standards address emissions
outside of the FTP test conditions such
as at high vehicle speeds and differing
ambient temperatures. EPA did not
reopen the current SFTP standards in
this rulemaking.

439 Small light trucks are those vehicles in the
LDT1 class, while larger light trucks are those in the
LDT2—4 classes.

B. EPA’s Statutory Authority Under the
Clean Air Act (CAA)

This section summarizes the statutory
authority for the final rule. Statutory
authority for the standards EPA is
finalizing is found in CAA section
202(a)(1)-(2), 42 U.S.C. 7521 (a)(1)—(2),
which requires EPA to establish
standards applicable to emissions of air
pollutants from new motor vehicles and

440 Light-duty trucks (LDTs) that have gross
vehicle weight ratings above 6,000 pounds and all

engines which in the Administrator’s
judgment cause or contribute to air
pollution which may reasonably be
anticipated to endanger public health or
welfare. Section 202(a)(3) further
addresses EPA authority to establish
standards for emissions of NOx, PM,
HC, and CO from heavy-duty engines
and vehicles.#40 Additional statutory
authority for the action is found in CAA

MDVs are considered “heavy-duty vehicles”” under
the CAA. See section 202(b)(3)(C).
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sections 202-209, 216, and 301, 42
U.S.C. 7521-7543, 7550, and 7601.

Section III.B.1 of the preamble
overviews the text of the relevant
statutory provisions read in their
context. We discuss the statutory
definition of “motor vehicle” in section
216 of the Act, EPA’s authority to
establish emission standards for such
motor vehicles in section 202, and
authorities related to compliance and
testing in sections 203, 206, and 207.

Section II.B.2 of the preamble
addresses comments regarding our legal
authority to consider a wide range of
technologies, including electrified
technologies that completely prevent
vehicle tailpipe emissions. EPA’s
standard-setting authority under section
202 is not limited to any specific type
of emissions control technology, such as
technologies applicable only to ICE
vehicles; rather, the Agency must
consider all technologies that reduce
emissions from motor vehicles—
including technologies that allow for
complete prevention of emissions such
as battery electric vehicle (BEV)
technologies—in light of the lead time
provided and the costs of compliance.
Many commenters supported EPA’s
legal authority to consider such
technologies. At the same time, the final
standards do not require the
manufacturers to adopt any specific
technological pathway and can be
achieved through the use of a variety of
technologies, including without
producing additional BEVs to comply
with this rule.

Section III.B.3 of the preamble
summarizes our responses to certain
other comments relating to our legal
authority, including whether this rule
implicates the major questions doctrine,
whether EPA has authority for its
Averaging, Banking, and Trading (ABT)
program, and whether EPA properly
considered BEVs as part of the class of
vehicles for GHG regulation. We discuss
our legal authority and rationale for
battery durability and warranty
separately in section III.G.2 of the
preamble. Additional discussion of legal
authority for the entire rule is found in
section 2 of the RTC. EPA’s assessment
of the statutory and other factors in
selecting the final standards is found in
section V of this preamble, and further
discussion of our statutory authority in
support of all the revised compliance
provisions is found in their respective
sections of the preamble.

1. Summary of Key Clean Air Act
Provisions

Title II of the Clean Air Act provides
for comprehensive regulation of
emissions from mobile sources,

authorizing EPA to regulate emissions of
air pollutants from all mobile source
categories, including motor vehicles
under CAA section 202(a). To
understand the scope of permissible
regulation, we first must understand the
scope of the regulated sources. CAA
section 216(2) defines ‘“motor vehicle”
as “‘any self-propelled vehicle designed
for transporting persons or property on
a street or highway.” 441 Congress has
intentionally and consistently used the
broad term “‘any self-propelled vehicle”
since the Motor Vehicle Air Pollution
Control Act of 1965 to include vehicles
propelled by various fuels (e.g.,
gasoline, diesel, or hydrogen) and
systems of propulsion, whether they be
ICE engine, hybrid, or electric motor
powertrains.#42 The subjects of this
rulemaking all fit that definition: they
are self-propelled, via a number of
different powertrains, and they are
designed for transporting persons or
property on a street or highway. The
Act’s focus is on reducing emissions
from classes of motor vehicles and the
“requisite technologies” that could
feasibly reduce those emissions, giving
appropriate consideration to cost of
compliance and lead time.

Congress delegated to the
Administrator the authority to identify
available control technologies, and it
did not place any restrictions on the
types of emission reduction
technologies EPA could consider,
including different powertrain
technologies. By contrast, other parts of
the Act explicitly limit EPA’s authority
by powertrain type,*43 so Congress’s

441EPA subsequently interpreted this provision
through a 1974 rulemaking. 39 FR 32611 (Sept. 10,
1974), codified at 40 CFR 85.1703. The regulatory
provisions establish more detailed criteria for what
qualifies as a motor vehicle, including criteria
related to speed, safety, and practicality for use on
streets and ways. The regulation, however, does not
draw any distinctions based on whether the vehicle
emits pollutants or its powertrain.

442 The Motor Vehicle Air Pollution Act of 1965
defines “motor vehicle as “any self-propelled
vehicle designed for transporting persons or
property on a street or highway.” Public Law 89—
272, 79 Stat. 992, 995 (Oct. 20, 1965). See also, e.g.,
116 S. Cong. Rec. at 42382 (Dec. 18, 1970) (Clean
Air Act Amendments of 1970—Conference Report)
(“The urgency of the problems require that the
industry consider, not only the improvement of
existing technology, but also alternatives to the
internal combustion engine and new forms of
transportation.”).

443 See CAA section 213 (authorizing EPA to
regulate ‘“non-road” engines”), 216(10) (defining
non-road engine to “mean|] an internal combustion
engine”). Elsewhere in the Act, Congress also
specified specific technological controls, further
suggesting its decision not to limit the technological
controls EPA could consider in section 202(a)(1)—
(2) was intentional. See, e.g., CAA section 407(d)
(“Units subject to subsection (b)(1) for which an
alternative emission limitation is established shall
not be required to install any additional control
technology beyond low NOx burners.”).

conscious decision not to do so when
defining “motor vehicle” in section 216
further highlights the breadth of EPA’s
standard-setting authority for such
vehicles. As we explain further below,
Congress did place some limitations on
EPA’s standard setting under CAA
section 202(a),444 but these limitations
generally did not restrict EPA’s
authority to broadly regulate motor
vehicles to any particular vehicle type
or emissions control technology.

We turn now to section 202(a)(1)—(2),
which provides the statutory authority
for the final standards in this action.
This section governs EPA’s authority to
establish standards for light-duty
vehicles, as well as to establish GHG
standards for heavy-duty vehicles. For
vehicles meeting the statutory definition
of heavy-duty vehicles, section 202(a)(3)
provides additional and more specific
criteria governing adoption of certain
criteria pollutant emissions standards
under section 202(a)(1); we discuss
these additional criteria following our
general discussion of section 202(a)(1)—
(2).

Section 202(a)(1) directs the
Administrator to set ‘“‘standards
applicable to the emission of any air
pollutant from any class or classes of
new motor vehicles or new motor
vehicle engines, which in his judgment
cause, or contribute to, air pollution
which may reasonably be anticipated to
endanger public health or welfare.” This
core directive has remained the same,
with only minor edits, since Congress
first enacted it in the Motor Vehicle
Pollution Control Act of 1965.445 Thus
the first step when EPA regulates
emissions from motor vehicles is a
finding (the “endangerment finding”),
either as part of the initial standard
setting or prior to it, that the emission
of an air pollutant from a class or classes
of new motor vehicles or new motor
engines causes or contributes to air
pollution which may reasonably be
anticipated to endanger public health or
welfare.

The statute directs EPA to define the
class or classes of new motor vehicles
for which the Administrator is making

444 See, e.g., CAA section 202(a)(4)(A) (“no
emission control device, system, or element of
design shall be used in a new motor vehicle or new
motor vehicle engine for purposes of complying
with requirements prescribed under this subchapter
if such device, system, or element of design will
cause or contribute to an unreasonable risk to
public health, welfare, or safety in its operation or
function”). In addition, Congress established
particular limitations for discrete exercises of CAA
section 202(a)(1) authority which are not at issue in
this rulemaking. See, e.g., CAA section 202(b)(1)
(additional requirements applicable to certain
model years).

445 Public Law 89-272.
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the endangerment finding.446 EPA for
decades has defined “classes’ subject to
regulation according to their weight and
function. This is consistent with both
Congress’s functional definition of a
“motor vehicle,” as discussed above,
and Congress’s explicit contemplation
of functional classes or categories. See
CAA section 202(b)(3)(C) (defining
“heavy-duty vehicle” with reference to
function and weight), 202(a)(3)(A)(ii)
(“the Administrator may base such
classes or categories on gross vehicle
weight, horsepower, type of fuel used,
or other appropriate factors.”).447

In 2009, EPA made an endangerment
finding for GHG and explicitly stated
that “[tlhe new motor vehicles and new
motor vehicle engines . . . addressed
are: Passenger cars, light-duty trucks,
motorcycles, buses, and medium and
heavy-duty trucks.” (74 FR 66496,
66537, December 15, 2009) 448449 Then
EPA reviewed the GHG emissions data
from “new motor vehicles’” and
determined that these classes of vehicles
do contribute to air pollution that may
reasonably be anticipated to endanger
public health and welfare. The
endangerment finding was made with
regard to pollutants—in this case,
GHGs—emitted from “any class or
classes of new motor vehicles or new
motor vehicle engines.” This
approach—of identifying a class or
classes or vehicles that contribute to

446 See CAA section 202(a)(1) (“The
Administrator shall by regulation prescribe . . .
standards applicable to the emission of any air
pollutant from any class or classes of new motor
vehicles or new motor vehicle engines, which in his
judgment cause, or contribute to, air pollution
which may reasonably be anticipated to endanger
public health or welfare.” (emphasis added)),
202(a)(3)(A)(ii) (‘“the Administrator may base such
classes or categories on gross vehicle weight,
horsepower, type of fuel used, or other appropriate
factors” (emphasis added)).

447 Section 202(a)(3)(A)(ii) applies to standards
established under section 202(a)(3), not to standards
otherwise established under section 202(a)(1).
However, we think it nonetheless provides
guidance on what kinds of classifications and
categorizations Congress generally thought were
appropriate.

448 EPA considered this list to be a
comprehensive list of the new motor vehicle
classes. See id. (““This contribution finding is for all
of the CAA section 202(a) source categories.”); id.
at 66544 (‘“‘the Administrator is making this finding
for all classes of new motor vehicles under CAA
section 202(a)”’). By contrast, in making an
endangerment finding for GHG emissions from
aircraft, EPA limited the endangerment finding to
engines used in specific classes of aircraft (such as
civilian subsonic jet aircraft with maximum take off
mass greater than 5,700 kilograms). 81 FR 54421,
Aug. 15, 2016.

449EPA is not reopening the 2009 or any other
prior endangerment finding in this action. Rather,
we are discussing the 2009 endangerment finding
to provide the reader with helpful background
information relating to this action.

endangerment—is how EPA has always
implemented the statute.

For purposes of establishing GHG
emissions standards, EPA has regarded
passenger cars, light, medium, and
heavy-duty trucks each as its own class
and has then made further sub-
categorizations based on weight and
functionality in promulgating standards
for the air pollutant. EPA’s class and
categorization framework allows the
Agency to recognize real-world
variations in how vehicles are designed
to be used, as well as the lead time and
costs of emissions control technology
for different vehicle types. It also
ensures that consumers can continue to
access a wide variety of vehicles to meet
their mobility needs, while enabling
continued emissions reductions for all
vehicle types, including to the point of
completely preventing emissions where
appropriate.

In setting standards, CAA section
202(a)(1) requires that any standards
promulgated thereunder ‘“‘shall be
applicable to such vehicles and engines
for their useful life (as determined
under [CAA section 202(d)], relating to
useful life of vehicles for purposes of
certification), whether such vehicle and
engines are designed as complete
systems or incorporate devices to
prevent or control such pollution.” 450
In other words, Congress specifically
determined that EPA’s standards could
be based on a wide array of
technologies, including technologies for
the engine and for the other (non-
engine) parts of the vehicle,
technologies that “incorporate devices”
on top of an existing motor vehicle
system as well as technologies that are
“complete systems” and that may
involve a complete redesign of the
vehicle. Congress also determined that
EPA could base its standards on both
technologies that “prevent” the
pollution from occurring in the first
place—such as the zero emissions
technologies considered in this rule—as
well as technologies that “control” or
reduce the pollution once produced.451

450 See also Engine Mfrs. Ass’nv. S. Coast Air
Quality Mgmt. Dist., 541 U.S. 246, 252—53 (2004)
(As stated by the Supreme Court, a standard is
defined as that which ‘““is established by authority,
custom, or general consent, as a model or example;
criterion; test. . . . This interpretation is consistent
with the use of ‘standard’ throughout Title II of the
CAA. . .to denote requirements such as numerical
emission levels with which vehicles or engines
must comply . . ., or emission-control technology
with which they must be equipped.”).

451 Pollution prevention is a cornerstone of the
Clean Air Act. The title of 42 U.S.C. chapter 85 is
“Air Pollution Prevention and Control”; see also
CAA section 101(a)(3), (c). One of the very earliest
vehicle pollution control technologies (one which
is still in use by some vehicles) was exhaust gas
recirculation, which reduces in-cylinder

While emission standards set by EPA
under CAA section 202(a)(1) generally
do not mandate use of particular
technologies, they are technology-based,
as the levels chosen must be premised
on a finding of technological feasibility.
EPA must therefore necessarily identify
potential control technologies, evaluate
the rate each technology could be
introduced, and its cost. Standards
promulgated under CAA section 202(a)
are to take effect only “after such period
as the Administrator finds necessary to
permit the development and application
of the requisite technology, giving
appropriate consideration to the cost of
compliance within such period.” 452
This reference to ‘“‘cost of compliance”
means that EPA must consider costs to
those entities which are directly subject
to the standards,*3? but “does not
mandate consideration of costs to other
entities not directly subject to the
standards.” 454 Given the prospective
nature of standard-setting and the
inherent uncertainties in predicting the
future development of technology,
Congress entrusted the Administrator
with assessing issues of technical
feasibility and availability of lead time
to implement new technology. Such
determinations are “‘subject to the
restraints of reasonableness” but “EPA
is not obliged to provide detailed
solutions to every engineering problem
posed in the perfection of [a particular
device]. In the absence of theoretical
objections to the technology, the agency
need only identify the major steps
necessary for development of the
device, and give plausible reasons for its
belief that the industry will be able to
solve those problems in the time
remaining. EPA is not required to rebut
all speculation that unspecified factors
may hinder ‘real world’ emission
control.” 455

Although standards under CAA
section 202(a)(1) are technology-based,
they are not based exclusively on
technological capability. Pursuant to the
broad grant of authority in section 202,
when setting emission standards, EPA
must consider certain factors and may
also consider other relevant factors and
has done so previously when setting
such standards. For instance, in the

temperature and oxygen concentration, and, as a
result, engine-out NOx emissions from the vehicles.
More recent examples of pollution prevention
technologies include cylinder deactivation, and
electrification technologies such as idle start-stop or
PEVs.

452 CAA section 202(a)(2); see also NRDC v. EPA,
655 F. 2d 318, 322 (D.C. Cir. 1981).

453 Motor & Equipment Mfrs. Ass’n Inc. v. EPA,
627 F. 2d 1095, 1118 (D.C. Cir. 1979).

454 Coal. for Responsible Regulation v. EPA, 684
F.3d 120, 128 (D.C. Cir. 2012).

455 NRDC, 655 F. 2d at 328, 333-34.
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2021 light-duty GHG rule, EPA
explained that when acting under this
authority EPA has considered such
issues as technology effectiveness, its
cost (including for manufacturers and
for purchasers), the lead time necessary
to implement the technology, and, based
on this, the feasibility of potential
standards; the impacts of potential
standards on emissions reductions; the
impacts of standards on oil conservation
and energy security; the impacts of
standards on fuel savings by vehicle
operators; the impacts of standards on
the vehicle manufacturing industry; as
well as other relevant factors such as
impacts on safety.456 EPA has
considered these factors in this
rulemaking as well.

Rather than specifying levels of
stringency in section 202(a)(1)—(2),
Congress directed EPA to determine the
appropriate level of stringency for the
standards taking into consideration the
statutory factors therein. EPA has clear
authority to set standards under CAA
section 202(a)(1)—(2) that are technology
forcing when EPA considers that to be
appropriate,*57 but is not required to do
so. The statute directs EPA to give
appropriate consideration to cost and
lead time necessary to allow for the
development and application of such
technology. The breadth of this
delegated authority is particularly clear
when contrasted with sections 202(b),
(g), (h), which identify specific levels of
emissions reductions on specific
timetables for past model years.458 In
determining the level of the standards,
CAA section 202(a) does not specify the
degree of weight to apply to each factor
such that the Agency has the authority
to choose an appropriate balance among
factors and may decide how to balance
stringency and technology

considerations with cost and lead
time‘459 460

456 86 FR 74434, 74436.

457 Indeed, the D.C. Circuit has repeatedly cited
NRDC v. EPA, which construes section 202(a)(1), as
support for EPA’s actions when EPA acted pursuant
to other provisions of section 202 or Title II that are
explicitly technology forcing. See, e.g., NRDC v.
Thomas, 805 F. 2d 410, 431-34 (D.C. Cir. 1986)
(section 202 (a)(3)(B), 202 (a)(3)(A)); Husqvarna AB
v. EPA, 254 F. 3d 195, 201 (D.C. Cir. 2001) (section
213(a)(3)); Nat’l Petroleum and Refiners Ass’n v.
EPA, 287 F. 3d 1130, 1136 (D.C. Cir. 2002) (section
202(a)(3)).

458 See also CAA 202(a)(3)(A).

459 See Sierra Club v. EPA, 325 F.3d 374, 378
(D.C. Cir. 2003) (even where a provision is
technology-forcing, the provision “does not resolve
how the Administrator should weigh all [the
statutory] factors”); Nat’l Petrochemical and
Refiners Ass’n v. EPA, 287 F.3d 1130, 1135 (D.C.
Cir. 2002) (EPA decisions, under CAA provision
authorizing technology-forcing standards, based on
complex scientific or technical analysis are
accorded particularly great deference); see also
Husqvarna AB v. EPA, 254 F. 3d 195, 200 (D.C. Cir.

We now turn to the more specific
statutory authority for the heavy-duty
criteria pollutant standards found in
section 202(a)(3). This more specific
statutory authority applies only for
heavy-duty vehicles, which include
light-duty trucks (LDTs) that have gross
vehicle weight ratings above 6,000
pounds and all MDVs.461 In addition, it
only applies for certain criteria
pollutant standards, including the PM,
NMOG+NOyx, and CO standards, EPA is
establishing in today’s final rule, but
does not apply to any GHG standards.
For applicable standards, section
202(a)(3)(A) requires that they “reflect
the greatest degree of emission
reduction achievable through the
application of technology which the
Administrator determines will be
available for the model year to which
such standards apply, giving
appropriate consideration to cost,
energy, and safety factors associated
with the application of such
technology.” Section 202(a)(3)(C)
further provides that standards set
under section 202(a)(3) shall apply for a
period of no less than three model years
beginning no earlier than the model year
commencing four years after
promulgation.

We now turn from section 202(a) to
overview several other sections of the
Act relevant to this action. CAA section
202(d) directs EPA to prescribe
regulations under which the “useful
life” of vehicles and engines shall be
determined for the purpose of setting
standards under CAA section 202(a)(1).
Useful life standards for LDV and MDV
are described in 40 CFR 86.1805-17.

Additional sections of the Act provide
authorities relating to compliance,
including certification, testing, and
warranty. Under section 203 of the
CAA, sales of vehicles are prohibited
unless the vehicle is covered by a
certificate of conformity, and EPA issues
certificates of conformity pursuant to
section 206 of the CAA. based on pre-
sale testing conducted either by EPA or

2001) (great discretion to balance statutory factors
in considering level of technology-based standard,
and statutory requirement ““to [give appropriate]
consideration to the cost of applying . . .
technology” does not mandate a specific method of
cost analysis); Hercules Inc. v. EPA, 598 F. 2d 91,
106 (D.C. Cir. 1978) (“In reviewing a numerical
standard we must ask whether the agency’s
numbers are within a zone of reasonableness, not
whether its numbers are precisely right.”).

460 Additionally, with respect to regulation of
vehicular GHG emissions, EPA is not “required to
treat NHTSA’s . . . regulations as establishing the
baseline for the [section 202(a) standards].” Coal.
for Responsible Regulation, 684 F.3d at 127 (noting
that the section 202(a) standards provide ‘‘benefits
above and beyond those resulting from NHTSA’s
fuel-economy standards”).

461 See CAA section 202(b)(3)(C).

by the manufacturer. The Federal Test
Procedure (FTP or “city” test) and the
Highway Fuel Economy Test (HFET or
“highway” test) are used for this
purpose. Compliance with standards is
required not only at certification but
throughout a vehicle’s useful life, so
that testing requirements may continue
post-certification. To assure each
vehicle complies during its useful life,
EPA may apply an adjustment factor to
account for vehicle emission control
deterioration or variability in use. EPA
also establishes the test procedures
under which compliance with the CAA
emissions standards is measured. EPA
has also developed tests with additional
cycles (the so-called 5-cycle tests) which
are used for purposes of fuel economy
labeling, SFTP standards, and extending
off-cycle credits under the light-duty
vehicle GHG program. The regulatory
provisions for demonstrating
compliance with emissions standards
have been successfully implemented for
decades, including compliance through
our Averaging, Banking, and Trading
(ABT) program.462

Under CAA section 207(a),
manufacturers are required to provide
emission-related warranties. The
generally applicable emission-related
warranty period for new LD vehicles
and engines under section 207(i)(1) is 2
years or 24,000 miles. For components
designated by the Administrator as
“specified major emission control
component[s]” under section 207(i)(2),
the warranty period is 8 years or 80,000
miles. The emission-related warranty
period for HD engines and vehicles
under CAA section 207(i)(1) is “the
period established by the Administrator
by regulation (promulgated prior to
November 15, 1990) for such purposes
unless the Administrator subsequently
modifies such regulation.” CAA section
207 also grants EPA broad authority to
require manufacturers to remedy

462EPA’s consideration of averaging in standard-
setting dates back to 1985. 50 FR 10606 (Mar. 15,
1985) (“Emissions averaging, of both particulate
and oxides of nitrogen emissions from heavy-duty
engines, is allowed beginning with the 1991 model
year. Averaging of NO, emissions from light-duty
trucks is allowed beginning in 1988.”). The
availability of averaging as a compliance flexibility
has an even earlier pedigree. See 48 FR 33456 (July
21, 1983) (EPA’s first averaging program for mobile
sources); 45 FR 79382 (Nov. 28, 1980) (advance
notice of proposed rulemaking investigating
averaging for mobile sources). We have included
banking and trading in our rules dating back to
1990. 55 FR 30584 (July 26, 1990) (‘“This final rule
announces new programs for banking and trading
of particulate matter and oxides of nitrogen
emission credits for gasoline-, diesel- and methanol-
powered heavy-duty engines.”). Since that time,
ABT has been a regular feature of EPA’s vehicle
rules promulgated under section 202(a) including
the Tier 2 and Tier 3 criteria pollutant standards,
and all of the GHG standards.
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nonconformity if EPA determines there
are a substantial number of
noncomplying vehicles. These warranty
and remedy provisions have also been
applied for decades under our
regulations, including where
compliance occurs through use of ABT
provisions. Further discussion of these
sections of the Act, including as they
relate to the compliance provisions we
are finalizing, is found in section III.G
of the preamble.

2. Authority To Consider Technologies
in Setting Motor Vehicle GHG Standards

Having provided an overview of the
key statutory authorities for this action,
we now elaborate on the specific issue
of the types of control technology that
are to be considered in setting
standards. EPA’s position on this issue
is consistent with our position in our
prior GHG and criteria pollutant rules,
and with the historical exercise of the
Agency’s authority over the last five
decades, including under section
202(a)(1)—(2) as well as section
202(a)(3)(A). That is, EPA’s standard-
setting authority under section
202(a)(1)—(2) is not a priori limited to
consideration of specific types of
emissions control technology; rather, in
determining the level of the standards,
the agency must account for emissions
control technologies that are available or
will become available for the relevant
model year.463 In this rulemaking, EPA
has accounted for a wide range of
emissions control technologies,
including ICE engine and vehicle
technologies (e.g., engine, transmission,
drivetrain, aerodynamics, tire rolling
resistance improvements, the use of low
carbon fuels like CNG and LNG),
advanced ICE technologies (which
include advanced turbocharged
downsized engines, advanced Atkinson
engines, and Miller cycle engines),
hybrid technologies (e.g., HEV and
PHEV), and zero-emission vehicle
technologies (e.g., BEV). These include
technologies applied to motor vehicles
with ICE (including hybrid powertrains)
and without ICE, and a range of
electrification across the technologies.

In response to the proposed
rulemaking, the agency received
numerous comments on this issue,

463 For example, in 1998, EPA published
regulations for the voluntary National Low
Emission Vehicle (NLEV) program that allowed LD
motor vehicle manufacturers to comply with
tailpipe standards for cars and light-duty trucks
more stringent than that required by EPA in
exchange for credits for such low emission and zero
emission vehicles. 63 FR 926 (Jan. 7, 1998). In 2000,
EPA promulgated LD Tier 2 emission standards
which built upon ‘““the recent technology
improvements resulting from the successful [NLEV]
program.” 65 FR 6698 (Feb. 10, 2000).

specifically on our consideration of BEV
technologies. Comments of regulated
entities relating to these technologies,
and those of many stakeholders, were
often technical and policy in nature; for
example, relating to the pace at which
manufacturers could adopt and deploy
such technologies in the real world or
the pace at which enabling
infrastructure could be deployed. We
address these comments in detail in
section III.C and IIL.D of this preamble
and sections 3 and 17 of the RTC and
have revised the standards from those
proposed after consideration of
comments.

A few commenters, however, alleged
that the agency lacked statutory
authority altogether to consider BEVs
because they believed the Act limited
EPA to considering only technologies
applicable to ICE vehicles or to
technologies that reduce, rather than
altogether prevent, pollution. EPA
disagrees. The constraints they would
impose have no foundation in the
statutory text, are contrary to the
statutory purpose, are undermined by a
substantial body of statutory and
legislative history, and are inconsistent
with how the agency has applied the
statute in numerous rulemakings over
five decades. The following discussion
elaborates our position on this issue;
further discussion is found in section 2
of the RTC.

The text of the Act directly addresses
this issue and unambiguously provides
authority for EPA to consider all motor
vehicle technologies, including a range
of electrified technologies such as fully-
electrified vehicle technologies without
an ICE that achieve zero vehicle tailpipe
emissions (e.g., BEVs), plug-in hybrid
partially electrified technologies, and
other ICE vehicles across a range of
electrification. As described earlier in
this section, the Act directs EPA to
prescribe emission standards for “motor
vehicles,” which are defined broadly in
CAA section 216(2) and do not exclude
any forms of vehicle propulsion. The
Act then directs EPA to promulgate
emission standards for such vehicles,
“whether such vehicles and engines are
designed as complete systems or
incorporate devices to prevent or
control such pollution,” based on the
“development and application of the
requisite technology.”” There is no
question that electrified technologies,
including various ICE, hybrid and BEV
technologies, meet all of these specific
statutory criteria. They apply to “motor
vehicles”, are systems and incorporate
devices that “prevent” and “control”

emissions,464 and qualify as
“technology.”

While the statute also imposes certain
specific limitations on EPA’s
consideration of technology, none of
these statutory limitations preclude the
consideration of electrified
technologies, a subset of electrified
technologies, or any other technologies
that achieve zero vehicle tailpipe
emissions. Specifically, the statute
states that the following technologies
cannot serve as the basis for the
standards: first, technologies which
cannot be developed and applied within
the relevant time period, giving
appropriate consideration to the cost of
compliance; and second, technologies
that “cause or contribute to an
unreasonable risk to public health,
welfare, or safety in [their] operation or
function.” CAA section 202(a)(2), (4).465

464 The statute emphasizes that the agency must
consider emission reductions technologies
regardless of “whether such vehicles and engines
are designed as complete systems or incorporate
devices to prevent or control such pollution.” CAA
section 202(a)(1); see also CAA section 202(a)(4)(B)
(describing conditions for “any device, system, or
element of design” used for compliance with the
standards”’; Truck Trailer Manufacturers Ass’n, Inc
v. EPA, 17 F.4th 1198, 1202 (D.C. Cir. 2021) (the
statute “created two categories of complete motor
vehicles. Category one: motor vehicles with built-
in pollution control. Category two: motor vehicles
with add-in devices for pollution control.”). While
the statute does not define system, section 202 does
use the word expansively, to include “vapor
recovery system[s]”” (CAA section 202(a)(5)(A)),
“new power sources or propulsion systems’ (CAA
section 202(e)), and onboard diagnostics systems
(CAA section 202(m)(1)(D)). In any event, the
intentional use of the phrase “complete systems”
shows that Congress expressly contemplated as
methods of pollution control not only add-on
devices (like catalysts that control emissions after
they are produced by the engine), but wholesale
redesigns of the motor vehicle and the motor
vehicle engine to prevent and reduce pollution.
Many technologies that reduce vehicle GHG
emissions today can be characterized as systems
that reduce or prevent GHG emissions, including
advanced engine designs in ICE and hybrid
vehicles; integration of electric drive units in
hybrids, PHEVs, BEV and FCEV designs; high
voltage batteries and controls; redesigned climate
control systems improvements, and more.

465 In addition, under section 202(a)(3)(A), EPA
must promulgate under section 202(a)(1) certain
criteria pollutant standards for “classes or
categories” of heavy-duty vehicles that “reflect the
greatest degree of emission reduction achievable
through the application of technology which the
Administrator determines will be available . . .
giving appropriate consideration to cost, energy,
and safety factors associated with the application of
such technology.” EPA thus lacks discretion to base
such standards on a technological pathway that
reflects less than the greatest degree of emission
reduction achievable for the class (giving
consideration to cost, energy, and safety). In other
words, where EPA has identified available control
technologies that can completely prevent pollution
and otherwise comport with the statute, the agency
lacks the discretion to rely on less effective control
technologies to set weaker standards that achieve
fewer emissions reductions. And while section
202(a)(3)(A) does not govern standards for light-

Continued
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EPA has undertaken a comprehensive
assessment of the statutory factors,
further discussed in sections III, IV, and
V of the preamble and throughout the
RIA and the RTC, and has found that the
CAA plainly authorizes the
consideration of electrification
technologies, including BEV
technologies, at the levels that support
the modeled potential compliance
pathway to achieve the final standards.

Having discussed what the statutory
text does say, we note what the statutory
text does not say. Nothing in section
202(a)(1)—(2) distinguishes technologies
that prevent vehicle tailpipe emissions
from other technologies as being
suitable for consideration in
establishing the standards. Moreover,
nothing in the statute suggests that
certain kinds of electrified technologies
are appropriate for consideration while
other kinds of electrified technologies
are not.#6¢ While some commenters
suggest that BEVs represent a difference
in kind from all other emissions control
technologies, that is simply untrue. As
we explain in section IIL A of this
preamble and RIA Chapter 3, electrified
technologies comprise a large range of
motor vehicle technologies. In fact, all
new motor vehicles manufactured in the
United States today have some degree of
electrification and rely on electrified
technology to control emissions.

ICE vehicles are equipped with
alternators that generate electricity and
batteries that store such electricity. The
electricity in turn is used for numerous
purposes, such as starting the ICE and
powering various vehicle electronics
and accessories. More specifically,
electrified technology is a vital part of
controlling emissions on all new motor
vehicles produced today: motor vehicles
rely on electronic control modules for
controlling and monitoring their
operation, including the fuel mixture
(whether gasoline fuel, diesel fuel,
natural gas fuel, etc.), ignition timing,
transmission, and emissions control
system. In enacting the Clean Air Act
Amendments of 1990, Congress itself
recognized the great importance of this
particular electrified technology for
emissions control in certain vehicles.467

duty vehicles or any GHG standards, which are
established only under section 202(a)(1)-(2), we
think it is also informative as to the breadth of
EPA’s authority under those provisions.

466 Congress’ approach here is notably distinct
from its approach under EPCA, where it specified
that DOT should not consider fuel economy of
alternative fuel vehicles in determining fuel
economy standards. See 49 U.S.C. 32902(h)(1).

467 See CAA 207(i)(2) (for light-duty vehicles,
statutorily designating “specified major emission
control components” subject to extended warranty
provisions as including “an electronic emissions
control unit”’). Congress also designated by statute

It would be impossible to drive any ICE
vehicle produced today or to control the
emissions of such a vehicle without
such electrified technology.

Indeed, many of the extensive suite of
technologies that manufacturers have
devised for controlling emissions rely
on electrified technology and do so in
a host of different ways. These include
technologies that improve the efficiency
of the engine and system of propulsion,
such as the electronic control modules,
electronically-controlled fuel injection
(for all manners of fuel including but
not limited to gasoline, diesel, natural
gas, propane, and hydrogen), and
automatic transmission; technologies
that reduce the amount of ICE engine
use such as engine start-stop technology
and other idle reduction technologies;
add-on technologies to control pollution
after it has been generated by the
engine, such as gasoline three-way
catalysts, and diesel selective catalytic
reduction and particulate filters that
rely on electrified technology to control
and monitor their performance; non-
engine technologies that rely on
electrified systems to improve vehicle
aerodynamics; technologies related to
vehicle electricity production, such as
high efficiency alternators; and engine
accessory technologies that increase the
efficiency of the vehicle, such as electric
coolant pumps, electric steering pumps,
and electric air conditioning
compressors. Because electrified
technologies reduce emissions, EPA has
long considered them relevant for
regulatory purposes under Title II. For
example, EPA has relied on various
such technologies to justify the
feasibility of the standards promulgated
under section 202(a), promulgated
requirements and guidance related to
testing involving such technologies
under section 206, required
manufacturers to provide warranties for
them under section 207, and prohibited
their tampering under section 203.

Certain vehicles rely to a greater
extent on electrification as an emissions
control strategy. These include (1)
hybrid vehicles, which rely principally
on an ICE to power the wheels, but also
derive propulsion from an on-board
electric motor, which can charge
batteries through regenerative braking,
and feature a range of larger batteries
than non-hybrid ICE vehicles; 468 (2)

“onboard emissions diagnostic devices” as
“specified major emission control components”;
OBD devices also rely on electrified technology.

468 Hybrid vehicles include both mild hybrids,
which have a relatively smaller battery and can use
the electric motor to supplement the propulsion
provided by the ICE, as well as strong hybrids,
which have a relatively larger battery and can drive
for limited distances entirely on battery power.

plug-in hybrid vehicles (PHEV), which
have an even larger battery that can also
be charged by plugging it into an outlet
and can rely principally on electricity
for propulsion, along with an ICE; (3)
hydrogen fuel-cell vehicles (FCEV),
which are fueled by hydrogen to
produce electricity to power the wheels
and have a range of larger battery sizes;
and (4) battery electric vehicles (BEV),
which rely entirely on plug-in charging
and the battery to provide the energy for
propulsion. Manufacturers may choose
to sell different models of the same
vehicle with different levels of
electrification.469 In many but not all
cases,*”0 electrified technologies are
systems which “prevent” (partially or
completely) the emission of pollution
from the motor vehicle engine.471
Nothing in the statute indicates that
EPA is limited from considering any of
these technologies. For instance,
nothing in the statute says that EPA may
only consider emissions control
technologies with a certain kind or level
of electrification, e.g., where the battery
is smaller than a certain size, where the
energy derived from the battery is less
than a certain percentage of total vehicle
energy, where certain energy can be
recharged by plugging the vehicle into
an outlet as opposed to running the
internal combustion engine, etc. The
statute does not differentiate in terms of
such details, but simply commands EPA
to adopt emissions standards based on
the ““development and application of the
requisite technology, giving appropriate
consideration to the cost of compliance
within such period.”

EPA’s interpretation also accords with
the purpose and primary operation of
section 202(a), which is to reduce
emissions of air pollutants from motor
vehicles that are anticipated to endanger
public health or welfare.472 This
statutory purpose compels EPA to
consider available technologies that
reduce emissions of air pollutants most
effectively, including vehicle

469 For example, Hyundai has offered the Ioniq as
an HEV, PHEV, and BEV. One automaker stated in
comments that “[b]y the end of the decade, every
model will be available with a fully electric
version.” Docket No. EPA-HQ-OAR-2022-0829—
0744 at 2 (Comments of Jaguar Land Rover).

470 For example, some vehicles also use
electrified technology to preheat the catalyst and
improve catalyst efficiency especially when starting
in cold temperatures.

471 CAA section 202(a)(1).

472 See also Coal. for Responsible Regul., Inc. v.
EPA, 684 F.3d 102, 122 (D.C. Cir. 2012), aff’d in
part, rev’d in part sub nom. Util. Air Regul. Grp. v.
EPA., 573 U.S. 302 (2014), and amended sub nom.
Coal. for Responsible Regul., Inc. v. EPA, 606 F.
App’x 6 (D.C. Cir. 2015) (the purpose of section
202(a) is “‘utilizing emission standards to prevent
reasonably anticipated endangerment from
maturing into concrete harm”).
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technologies that result in no vehicle
tailpipe emissions of GHGs and
completely “prevent” such
emissions.4”3 And, given Congress’s
directive to reduce air pollution, it
would make little sense for Congress to
have authorized EPA to consider
technologies that achieve 99 percent
pollution reduction (for example, as
some PM filter technologies do to
control criteria pollutants, see section
IIL.D of this preamble), but not 100
percent pollution reduction. At
minimum, the statute allows EPA to
consider such technologies. Today,
many of the available technologies that
can achieve the greatest emissions
control are those that rely on greater
levels of electrification, with BEV
technologies capable of completely
preventing vehicle tailpipe emissions.
The surrounding statutory context
further highlights that Congress
intended section 202 to lead to
reductions to the point of complete
pollution prevention. Consistent with
section 202(a)(1), section 101(c) of the
Act states “A primary goal of this
chapter is to encourage or otherwise
promote reasonable Federal, State, and
local governmental actions, consistent
with the provisions of this chapter, for
pollution prevention.” 474 Section
101(a)(3) further explains the term “air
pollution prevention” (as contrasted
with “air pollution control”) to mean
“the reduction or elimination, through
any measures, of the amount of
pollutants produced or created at the
source.” That is to say, EPA is not
limited to requiring small reductions,
but instead has authority to consider
technologies that may entirely prevent
the pollution from occurring in the first
place. Congress also repeatedly
amended the Act to itself impose
extremely large reductions in motor
vehicle pollution.475 Similarly, Congress
prescribed EPA to set standards
achieving specific, numeric levels of
emissions reductions (which in many
instances cumulatively amount to
multiple orders of magnitude),76 while
explicitly stating that EPA’s 202(a)
authority allowed the agency to go still
further.477 Consistent with these

473 CAA section 202(a)(1); see also CAA section
202(a)(4)(B) directing EPA to consider whether a
technology “eliminates the emission of unregulated
pollutants” in assessing its safety.

474 Clean Air Act Amendments, 104 Stat. 2399,
2468 (Nov. 15, 1990); see also 42 U.S.C. chapter 85
title (“‘Air Pollution Prevention and Control”).

475 See, e.g., CAA section 202(a)(3)(A)(i) (directed
EPA to promulgate standards that “reflect the
greatest decree of emission reduction achievable”
for certain pollutants).

476 CAA section 202(a), (g)—(h), and (j).

477 See, e.g., CAA section 202(b)(1)(C) (“The
Administrator may promulgate regulations under

statutory authorities, prior rulemakings
have also required very large emissions
reductions, including to the point of
completely preventing certain types of
emissions.478

This reading of the statute accords
with the practical reality of
administering an effective emissions
control program, a matter in which the
Agency has developed considerable
expertise over the last five decades.
Such a program is necessarily
predicated on the continuous
development of increasingly effective
emissions control technologies. In
determining the standards, EPA
appropriately considers updated data
and analysis on pollution control
technologies, without a priori limiting
its consideration to a particular set of
technologies. Given the continuous
development of pollution control
technologies since the early days of the
CAA, this approach means that EPA has
routinely considered new and projected
technologies developed or refined since
the time of the CAA’s enactment,
including for instance, electrification
technologies.4”9 The innumerable
technologies on which EPA’s standards
have been premised, or which EPA has
otherwise incentivized, are presented in
summary form later in this section and
then in full in Chapter 3 of the RIA. This
approach is inherent in the statutory
text of section 202(a)(2): in requiring
EPA to consider lead time for the
development and application of
technology before standards may take
effect, Congress directed EPA to
consider future technological
advancements and innovation rather
than limiting the Agency to only those
technologies in place at the time the
statute was enacted. The text of section
202(a)(3)(A) is even more clear on this
point: EPA must establish standards that

subsection (a)(1) revising any standard prescribed
or previously revised under this subsection. . . .
Any revised standard shall require a reduction of
emissions from the standard that was previously
applicable.”), ()(3)(B)(iii) (“Nothing in this
paragraph shall prohibit the Administrator from
exercising the Administrator’s authority under
subsection (a) to promulgate more stringent
standards for light-duty vehicles and light-duty . . .
at any other time thereafter in accordance with
subsection (a).”).

478 See, e.g., 31 FR 5171 (Mar. 30, 1966) (“No
crankcase emissions shall be discharged into the
ambient atmosphere from any new motor vehicle or
new motor vehicle engine subject to this subpart.”).

479 For example, when EPA issued its Tier 2
standards for light-duty and medium-duty vehicles
in 2000, the Agency established “bins’ of standards
in addition to a fleet average requirement. 65 FR
6698, 6734—35, February 10, 2000. One “bin” was
used to certify electric vehicles that have zero
criteria pollutant emissions. Id. Under the Tier 2
program, a manufacturer could designate which
bins their different models fit into, and the
weighted average across bins was required to meet
the fleet average standard. Id. at 6746.

“reflect the greatest degree of emission
reduction achievable through the
application of technology which the
Administrator determines will be
available for the model year to which
such standards apply. . . .” In other
words, the Administrator is mandated to
make a predictive judgment about
technology availability in a future year,
and then establish the standards based
on such technologies. In the report
accompanying the Senate bill for the
1965 legislation establishing section
202(a), the Senate Committee wrote that
it “believes that exact standards need
not be written legislatively but that the
Secretary should adjust to changing
technology.”” 480 This forward-looking
regulatory approach keeps pace with
real-world technological developments
that have the potential to reduce
emissions and comports with
Congressional intent and precedent.481
For all these reasons, EPA’s
consideration of electrified technologies
and technologies that prevent vehicle
tailpipe emissions in establishing the
standards is unambiguously permitted
by the Act; indeed, given the Act’s
purpose to use technology to prevent air
pollution from motor vehicles, and the
agency’s factual finding based on
voluminous record evidence that BEV
technologies are the most effective and
available technologies for doing so, the
Agency’s consideration of such
technologies is compelled by the statute.
Because the statutory text in its context
is plain, we could end our interpretive
inquiry here. However, we have taken
the additional step of reviewing the
extensive statutory and legislative
history regarding the kinds of
technology, including electric vehicle
technology, that Congress expected EPA
to consider in exercising its section
202(a) authority. Over six decades of
Congressional enactments and
statements provide overwhelming
support for EPA’s consideration of
electrified technologies and
technologies that prevent vehicle

480 S, Rep. No. 89-192, at 4 (1965). Likewise, the
report accompanying the House bill stated that “the
objective of achieving fully effective control of
motor vehicle pollution will not be accomplished
overnight. . . . [T]he techniques now available
provide only a partial reduction in motor vehicle
emissions. For the future, better methods of control
will clearly be needed; the committee expects that
[the agency] will accelerate its efforts in this area.”
H.R. Rep. No. 89-899, at 4 (1965).

481 See also NRDC, 655 F.2d at 328 (EPA is “‘to
project future advances in pollution control
capability. It was ‘expected to press for the
development and application of improved
technology rather than be limited by that which
exists today.””” To do otherwise would thwart
Congressional intent and leave EPA “‘unable to set
pollutant levels until the necessary technology is
already available.”).
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evolving technologies that have allowed
for enormous emissions reductions. As
required by the Act, EPA has
consistently considered the lead time
and costs of control technologies in
determining whether and how they
should be included in the technological
packages for the standards, along with
other factors that affect the real-world
adoption or impacts of the technologies
as appropriate. Over time, EPA’s motor
vehicle emission standards have been
based on and stimulated the
development of a broad set of advanced
technologies—such as electronic fuel
injection systems, gasoline catalytic
convertors, diesel particulate filters,
diesel NOx reduction catalysts, gasoline
direct injection fuel systems, and
advanced transmission technologies—
which have been the building blocks of
vehicle designs and have yielded not
only lower pollutant emissions, but
improved vehicle performance,
reliability, and durability. Many of these
technologies did not exist when
Congress first granted EPA’s section
202(a) authority in 1965, but these
technologies nonetheless have been
successfully adopted and reduced
emissions by multiple orders of
magnitude.

As previously discussed, beginning in
2010, EPA has set vehicle and engine
standards under section 202(a)(1)—(2) for
GHGs.5%2 Manufacturers have
responded to these standards over the
past decade by continuing to develop
and deploy a wide range of
technologies, including more efficient
engine designs, transmissions,
aerodynamics, tires, and air
conditioning systems that contribute to
lower GHG emissions, as well as
vehicles based on methods of
propulsion beyond diesel- and gasoline-
fueled ICE vehicles, including ICE
running on alternative fuels, as well as
various levels of electrified vehicle
technologies from mild hybrids, to
strong hybrids, and up through battery
electric vehicles and fuel-cell vehicles.

EPA has long established
performance-based emissions standards
that anticipate the use of new and
emerging technologies. In each of EPA’s
earlier GHG rules, as in this rule, EPA
specifically considered the availability
of electrified technologies, including
BEV technologies.5°3 In the 2010 LD
GHG rule, EPA determined based on the
record before it that BEVs should not be
part of the technology packages to

50275 FR 25324, May 7, 2010; see also 76 FR
57106, September 15, 2011 (establishing first ever
GHG standards for heavy-duty vehicles).

503 These include the 2010, 2012, 2020, and 2021
LD GHG rules, as well as the 2011 and 2016 HD
GHG rules.

support the feasibility of the standards
given that they were not expected to be
sufficiently available during the model
years for those rules, giving
consideration to lead time and costs of
compliance. Instead, recognizing the
possible future use of those technologies
and their potential to achieve very large
emissions reductions, EPA incentivized
their development and deployment
through advanced technology credit
multipliers, which give manufacturers
additional ABT credits for producing
such vehicles. In the 2012 rule which
set standards for MYs 2017-2025 light-
duty vehicles, EPA included BEV and
PHEV technologies in its analysis, and
projected that by MY 2025 BEV
penetrations would reach 2 percent.504
By the time of the 2021 LD GHG rule,
the increasing presence of PEVs in the
market led EPA to judge that additional
ABT credits for PEVs would no longer
be warranted after MY 2024.
Accordingly, EPA’s technology pathway
supporting the feasibility of the
standards accounted for the increasing
penetrations of such technologies, along
with improved ICE technologies, in
establishing the most protective LD
GHG standards to date. In this rule, EPA
continues to consider these
technologies, and based on the updated
record, finds that such technologies will
be available at a reasonable cost during
the timeframe for this rule, and
therefore has included them in the
technology packages to support the level
of the standards under the modeled
potential compliance pathway.

The above analysis of the statutory
text, purpose and history, as well as
EPA’s history of implementing the
statute, demonstrate that the agency
must, or at a minimum may,
appropriately consider available
electrified technologies that completely
prevent emissions in determining the
final standards. In this rulemaking, EPA
has done so. The agency has made the
necessary predictive judgments as to
potential technological developments
that can support the feasibility of the
final standards, and also as to the
availability of supporting infrastructure
and critical minerals necessary to
support those technological
developments, as applicable. In making
these judgments, EPA has adhered to
the long-standing approach established
by the D.C. Circuit, identifying a
reasonable sequence of future
developments, noting potential

504 EPA’s projection turned out to be an
underestimate, as PEVs comprised 7.5 percent of
new vehicle sales in MY 2022 and sales are
expected to continue to grow. See 2023 EPA
Automotive Trends Report.

difficulties, and explaining how they
may be obviated within the lead time
afforded for compliance. EPA has also
consulted with other organizations with
relevant expertise such as the
Departments of Energy and
Transportation, including through
careful consideration of their reports
and related analytic work reflected in
the administrative record for this
rulemaking.

Although the standards are supported

v the Administrator’s predictive
judgments regarding pollution control
technologies and the modeled potential
compliance pathway, we emphasize that
the final standards are not a mandate for
a specific type of technology. They do
not legally or de facto require a
manufacturer to follow a specific
technological pathway to comply.
Consistent with our historical practice,
EPA is finalizing performance-based
standards that provide compliance
flexibility to manufacturers. While EPA
projects that manufacturers may comply
with the standards through the use of
certain technologies, including a mix of
ICE vehicles, advanced ICE, HEVs,
PHEVs, and BEVs, manufacturers may
select any technology or mix of
technologies that would enable them to
meet the final standards.

These choices are real and valuable to
manufacturers, as attested to by the
historical record. The real-world results
of our prior rulemakings make clear that
industry sometimes chooses to comply
with our standards in ways that the
Agency did not anticipate, presumably
because it is more cost-effective for
them to do so. In other words, while
EPA sets standards that are feasible
based on our modeling of potential
compliance pathways, manufacturers
may find what they consider to be better
pathways to meet the standards and
may opt to comply by following those
pathways instead.

For example, in promulgating the
2010 LD GHG rule, EPA modeled a
technology pathway for compliance
with the MY 2016 standards. In
actuality, manufacturers diverged from
EPA’s projections across a wide range of
technologies, instead choosing their
own technology pathways best suited
for their fleets.505506 For example, EPA
projected greater penetration of dual-
clutch transmissions than ultimately
occurred in the MY 2016 fleet; by
contrast, use of 6-speed automatic
transmissions was twice what EPA had
predicted. Both transmission

505 See EPA Memorandum to the docket for this
rulemaking, “Comparison of EPA CO, Reducing
Technology Projections between 2010 Light-duty
Vehicle Rulemaking and Actual Technology
Production for Model Year 2016”.
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technologies represented substantial
improvements over the existing
transmission technologies, with the
manufacturers choosing which specific
technology was best suited for their
products and customers. Looking
specifically at electrification
technologies, start-stop systems were
projected at 45 percent and were used
in 10 percent of vehicles, while strong
hybrids were projected to be 6.5 percent
of the MY 2016 fleet and were actually
only 2 percent.?97 Notwithstanding
these differences between EPA’s
projections and actual manufacturer
decisions, the industry as a whole was
not only able to comply with the
standards during the period of those
standards (2012-2016), but to generate
substantial additional credits for
overcompliance.598

In support of the final standards, EPA
has also performed additional modeling
demonstrating that the standards can be
met in multiple ways. As discussed in
section IV.F-G of the final rule
preamble and Chapter 2 of the RIA,
while our modeled potential
compliance pathway includes a mix of
ICE, HEV, PHEV and BEV technologies,
we also evaluated several examples of
potential technology packages and
potential compliance pathways. These
include sensitivity analyses that account
for the implementation of the Advanced
Clean Car II program, lower and higher
battery costs, faster and slower BEV
acceptance, no credit trading, lower
BEV production, and no additional BEV
production beyond the No-Action

506 Similarly, in our 2001 final rule promulgating
heavy-duty nitrogen oxide (NOx) and particulate
matter (PM) standards, for example, we predicted
that manufacturers would comply with the new
nitrogen oxide (NOx) standards through the
addition of NOx absorbers or ““traps.” 66 FR 5002,
5036 (Jan. 18, 2001) (“[T]he new NOx standard is
projected to require the addition of a highly
efficient NOx emission control system to diesel
engines.”). We stated that we were not basing the
feasibility of the standards on selective catalytic
reduction (SCR) noting that SCR “was first
developed for stationary applications and is
currently being refined for the transient operation
found in mobile applications.” Id. at 5053.
However, industry’s approach to complying with
the 2001 standards ultimately included the use of
SCR for diesel engines. We also projected that
manufacturers would comply with the final PM
standards through the addition of PM traps to diesel
engines; however, industry was able to meet the PM
standards without the use of PM traps or any other
PM aftertreatment systems.

507 Although in 2010, EPA overestimated
technology penetrations for strong hybrids, in 2012,
we underestimated technology penetrations for
PEVs, projecting on 1 percent penetration by MY
2021, while actual sales exceeded 4 percent.
Compare 2012 Rule RIA, table 3.5-22 with 2022
Automotive Trends Report, table 4.1.

508 See 2022 Automotive Trends Report, Fig. ES—
8 (industry generated credits each year from 2012—
2015 and generated net credits for the years 2012—
2016).

case.599 Likewise, we have concluded
based on the record that the final GHG,
NMOG+NOx and PM standards can also
be met solely with vehicles containing
internal combustion engines.?1° We
conclude that per vehicle costs are also
reasonable and lead time is sufficient for
all of the sensitivity analyses, including
those with higher cost impacts. Overall,
the sensitivity analyses demonstrate that
the final standards are achievable under
a wide range of differing assumptions
and lend additional support for the
feasibility of the final standards,
considering costs and lead time.

3. Response to Other Comments Raising
Legal Issues

In this section, EPA summarizes our
response to certain other comments
relating to our legal authority. These
include three comments relating to our
legal authority to consider certain
technologies discussed in section III.B.1
of this preamble above: whether this
rule implicates the major questions
doctrine, whether EPA has authority for
its Averaging, Banking, and Trading
(ABT) program, and whether EPA erred
in considering BEVs as part of the same
class as other vehicles in setting the
standards. We separately discuss our
legal authority and rationale for battery
durability and warranty in section
III.G.2-3 of the preamble.

Major questions doctrine. While many
commenters recognized EPA’s legal
authority to adopt the final standards,

509 We stress, however, that these additional
pathways are not necessary to justify this
rulemaking; the statute requires EPA to demonstrate
that the standards can be met by the development
and application of technology, but it does not
require the agency to identify multiple
technological solutions to the pollution control
problem before mandating more stringent
standards. That EPA has done so in this
rulemaking, identifying a wide array of technologies
capable of further reducing emissions, only
highlights the feasibility of the standards and the
significant practical flexibilities manufacturers have
to attain compliance. We observe that some past
standards have been premised on the application of
a single known technology at the time, such as the
catalytic converter. See Int’l Harvester v.
Ruckelshaus, 478 F.2d 615, 625 (D.C. Cir. 1973) (in
setting standards for light duty vehicles, the Court
upheld EPA’s reliance on a single kind of
technology); see also 36 FR 12657 (1971)
(promulgating regulations for light duty vehicles
based on the catalytic converter).

510EPA notes that all of its compliance path
modeling is based on an expectation that there will
be at least some BEVs in the fleet, since BEVs are
a cost-effective compliance strategy and represented
over 9 percent of new light-duty vehicles sales in
2023. However, EPA has also assessed the technical
feasibility of vehicles with ICE meeting both the
GHG and criteria pollutant standards and has
concluded that across the range of vehicle
footprints it would be feasible for manufacturers to
produce vehicles with internal combustion engines
(e.g., PHEVs) that meet their CO, footprint targets
(see RIA Chapter 3.5.5) and criteria pollutant
standards (see RIA Chapter 3.2).

certain commenters claimed that this
rule asserts a novel and transformative
exercise of regulatory power that
implicates the major questions doctrine
and exceeds EPA’s legal authority.
These arguments were intertwined with
arguments challenging EPA’s
consideration of electrified
technologies. Some commenters
claimed that the agency’s decision to do
so and the resulting standards would
mandate a large increase in electric
vehicles. According to these
commenters, this in turn would cause
indirect impacts, including relating to
issues allegedly outside EPA’s
traditional areas of expertise, such as to
the petroleum refining industry,
electricity transmission and distribution
infrastructure, grid reliability, and U.S.
national security.

EPA does not agree that this rule
implicates the major questions doctrine,
as that doctrine has been elucidated by
the Supreme Court in West Virginia v.
EPA and related cases.>11 The Court has
made clear that the doctrine is reserved
for extraordinary cases involving
assertions of highly consequential
power beyond what Congress could
reasonably be understood to have
granted. This is not such an
extraordinary case in which
Congressional intent is unclear. Here,
EPA is acting within the heartland of its
statutory authority and faithfully
implementing Congress’s precise
direction and intent.

First, as we explain in section III.B.2
of the preamble, the statute provides
clear Congressional authorization for
EPA to consider updated data on
pollution control technologies—
including BEV technologies—and to
determine the emission standards
accordingly. In section 202(a), Congress
made the major policy decision to
regulate air pollution from motor
vehicles. Congress also prescribed that
EPA should accomplish this mandate
through a technology-based approach,
and it plainly entrusted to the
Administrator’s judgment the evaluation
of pollution control technologies that
are or will become available given the
available lead-time and the consequent
determination of the emission
standards. In the final rule, the
Administrator determined that a wide
variety of technologies exist to further
control GHGs from light- and medium-
duty vehicles—including various ICE,
hybrid, PHEV, and BEV technologies—
and that such technologies could be
applied at a reasonable cost to achieve
significant reductions of GHG emissions

511 W. Virginia v. Env’t Prot. Agency, 142 S. Ct.
2587, 2605, 2610 (2022).






USCA C&S

elﬁ?%&g}sqgr/VOE?OB%WNgn t7£’f ?’9}151121‘9 a5y, April 1@]62%224071{{%%52 Cz)nzlﬁ Regﬁlaaggnfssz of 372@899

absence of this rule is not a world with
ICE vehicles being produced at the same
high rates as in prior years; rather, it is

a world with rapidly declining
production of ICE vehicles and
increasing production of PEVs. The final
rule builds on these industry trends. It
will likely cause some manufacturers to
adopt control technologies more rapidly
than they otherwise would (particularly
in the later model years covered by this
rule), and this will result in significant
pollution reductions and large public
health and welfare benefits. However,
that is the entire point of section 202(a);
that the regulated industry will deploy
additional technology to comply with
EPA’s standards and further Congress’s
purposes does not mean the agency has
exceeded its delegated authority.

The regulatory burdens of this rule are
also reasonable and not different in kind
from prior exercises of EPA’s authority
under section 202. The regulated
community of vehicle manufacturers in
this rule was also regulated by earlier
rules. In terms of costs of compliance for
regulated entities, the average costs per-
vehicle in the final year of the phase-in
($2,100 in MY 2032) fall within the
range of prior rules, for example less
than that of the 2012 rule ($2,400 in MY
2025).517 The per-vehicle costs,
moreover, are small relative to what
Congress itself accepted in enacting
section 202.518 We acknowledge that the
total costs of compliance for this rule
are greater than for prior rules, for
example slightly over 10% higher than
the costs for the 2012 rule after
adjusting for inflation ($760 billion
versus $689 billion in 2022% (3% PV)).
The moderately higher compliance costs
of this rule hardly amount to an
unprecedented and transformative
change, but merely reflect an ordinary
fluctuation in regulatory impacts in
response to changed circumstances. The
rule also does not create any other
excessive regulatory burdens on
regulated entities; for example, the rule
does not require any manufacturer to

517 We provide detailed numerical comparisons of
costs and other metrics between this rule and prior
rules in RTC Section 2.3.

518 See Motor & Equip. Mfrs. Ass’n, Inc. v. EPA,
627 F.2d 1095, 1118 (D.C. Cir. 1979) (“Congress
wanted to avoid undue economic disruption in the
automotive manufacturing industry and also sought
to avoid doubling or tripling the cost of motor
vehicles to purchasers.”).

519 Motor & Equip. Mfrs. Ass’n, Inc. v. EPA, 627
F.2d 1095, 1118 (D.C. Cir. 1979); see also id.
(“There is no indication that Congress intended
section 202’s cost of compliance consideration to
embody social costs of the type petitioners
advance,” and holding that the statute does not
require EPA to consider antitrust concerns); Coal.
for Responsible Regulation Inc. v. EPA, 684 F.3d
102, 128 (D.C. Cir. 2012) (holding that the statute
“does not mandate consideration of costs to other
entities not directly subject to the proposed

shut down, or to curtail or delay
production.

While section 202 does not require
EPA to consider consumer impacts, the
agency recognizes that consumer
acceptance of new pollution control
technologies can affect the adoption of
such technologies. As such, EPA
carefully evaluated these issues. In the
final rule, EPA considered the upfront
costs associated with purchasing cleaner
vehicles as well as the costs of operating
such vehicles over their lifetime. EPA
found that lower operating costs for
vehicles substantially outweigh the
increased technology costs of meeting
the standards over the life of the
vehicles. EPA also carefully designed
the final rule to avoid any other kinds
of disruptions to purchasers. For
example, we recognize that light- and
medium-duty vehicles represent a
diverse array of vehicles and use cases,
and we carefully tailored the standards
to ensure that purchasers could obtain
the kinds of vehicles they need. We also
recognized that vehicles require
supporting infrastructure (e.g., charging
infrastructure) to operate, and we
accounted for sufficient lead-time for
the development of that infrastructure.
We also identified numerous industry
standards and safety protocols to ensure
the safety of vehicles, including BEVs.

We acknowledge the rule may have
other impacts beyond those on regulated
entities and their customers (for
purposes of discussion here, referred to
as “indirect impacts’’). But indirect
impacts are inherent in section 202
rulemakings, including past
rulemakings going back half a century.
As the D.C. Circuit has observed, in the
specific context of EPA’s Clean Air Act
Title IT authority to regulate motor
vehicles, “[e]very effort at pollution
control exacts social costs. Congress

. . made the decision to accept those
costs.” 519 In EPA’s long experience of
promulgating environmental
regulations, the presence of indirect
impacts does not reflect the
extraordinary nature of agency action,
but rather the ordinary state of the
highly interconnected and global supply
chain for motor vehicles. In any event,

519 Motor & Equip. Mfrs. Ass’n, Inc. v. EPA, 627
F.2d 1095, 1118 (D.C. Cir. 1979); see also id.
(“There is no indication that Congress intended
section 202’s cost of compliance consideration to
embody social costs of the type petitioners
advance,” and holding that the statute does not
require EPA to consider antitrust concerns); Coal.
for Responsible Regulation Inc. v. EPA, 684 F.3d
102, 128 (D.C. Cir. 2012) (holding that the statute
“does not mandate consideration of costs to other
entities not directly subject to the proposed
standards”’); Massachusetts v. EPA, 549 U.S. 497,
534 (2007) (impacts on “foreign affairs” are not
sufficient reason for EPA to decline making the
endangerment finding under section 202(a)(1)).

EPA has considerable expertise in
evaluating the broader social impacts of
the agency’s regulations, for example on
public health and welfare, safety,
energy, employment, and national
security. Congress has recognized the
agency’s expertise in many of these
areas in the Clean Air Act, including in
section 202(a) itself,52° and EPA has
regularly considered such indirect
impacts in our prior rules.

EPA carefully analyzed indirect
impacts and coordinated with numerous
Federal and other partners with relevant
expertise, as described in sections IIL.I-
] of the preamble.521 The consideration
of many indirect impacts is included in
our assessment of the rule’s costs and
benefits. We estimate annualized net
benefits of $110 billion through the year
2055 when assessed at a 2 percent
discount rate (2022$). The net benefits
are not different in kind from prior
rules; they are also a small fraction
when compared to the size of the
regulated industry itself, which grossed
$1.21 trillion in 2022 and is rapidly

520 See, e.g., CAA section 202(a)(1) (requiring EPA
Administrator to promulgate standards for
emissions from motor vehicles “which in his
judgment cause, or contribute to, air pollution
which may reasonably be anticipated to endanger
public health or welfare”), 202(a)(3)(A) (requiring
the agency to promulgate certain motor vehicle
emission standards “giving appropriate
consideration to cost, energy, and safety factors
associated with the application of such
technology”), 203(b)(1) (authorizing the
Administrator to “exempt any new motor vehicle or
new motor vehicle engine” from certain statutory
requirements “‘upon such terms and conditions as
he may find necessary . . . for reasons of national
security”’), 312(a) (directing EPA to conduct a
“comprehensive analysis of the impact of this
chapter on the public health, economy, and
environment of the United States”).

521 For example, we consulted with the following
Federal agencies and workgroups on their relevant
areas of expertise: National Highway Traffic Safety
Administration (NHTSA) at the Department of
Transportation (DOT), Department of Energy (DOE)
including several national laboratories (Argonne
National Laboratory (ANL), National Renewable
Energy Laboratory (NREL), and Oak Ridge National
Laboratory (ORNL)), United States Geological
Survey (USGS) at the Department of Interior (DOI),
Joint Office of Energy and Transportation (JOET),
Federal Energy Regulatory Commission (FERC),
Department of Commerce (DOC), Department of
Defense (DOD), Department of State, Federal
Consortium for Advanced Batteries (FCAB), and
Office of Management and Budget (OMB). We also
consulted with State and regional agencies, and we
engaged extensively with a diverse set of
stakeholders, including vehicle manufacturers,
labor unions, technology suppliers, dealers,
utilities, charging providers, environmental justice
organizations, environmental organizations, public
health experts, tribal governments, and other
organizations.
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EPA’s ABT program, “chose not to
amend the Clean Air Act to specifically
prohibit averaging, banking and trading
authority.” 529 “The intention was to
retain the status quo,” i.e., EPA’s
existing authority to allow ABT and
establish fleet average standards.?3°
Since then the agency has routinely
used ABT in its motor vehicle programs,
including in all of our motor vehicle
GHG rules, and repeatedly considered
the availability of ABT in determining
the level of stringency of fleet average
standards. Manufacturers have come to
rely on ABT in developing their
compliance plans. The agency did not
reopen the ABT regulations in this
rulemaking, with discrete exceptions in
the criteria pollutant program
corresponding to changes in the
transition from Tier 3 to Tier 4
standards. Comments challenging the
agency’s authority for ABT regulations
and use of fleet averaging are therefore
beyond the scope of the rulemaking.

In any event, the CAA authorizes EPA
to establish an ABT program and fleet
average standards.>31 Section 202(a)(1)
directs EPA to set standards “applicable
to the emission of any air pollutant from
any class or classes of new motor
vehicles” that cause or contribute to
harmful air pollution. The term “class
or classes” refers expressly to groups of
vehicles, indicating that EPA may set
standards based on the emissions
performance of the class as a whole,
which is precisely what ABT and fleet
averaging enable. Moreover, as we detail
in section III.C.4 of the preamble and
section 2 of the RTC, consideration of
ABT in standard setting relates directly
to considerations of technical feasibility,
cost, and lead time, the factors EPA is
required to consider under CAA section
202(a)(2) in setting standards.532 For
decades, EPA has found that
considering ABT, particularly the
averaging provisions, is consistent with
the statute and affords regulated entities
more flexibility in phasing in
technologies in a way that is

529136 Cong. Rec. 35,367, 1990 WL 1222469, at
*1.

530136 Cong. Rec. 35,367, 1990 WL 1222469 at
*1; see also 136 Cong. Rec. 36,713, 1990 WL
1222468 at *1.

531 As we explain in Section V.B of the preamble,
EPA finds that the standards are feasible and
appropriate even in the absence of trading. Thus,
trading is an optional compliance flexibility for this
rule and severable from the standards.

532 While we specifically address section
202(a)(1)—(2) in this response regarding ABT and
the following response regarding BEVs as part of the
regulated class, the same arguments apply to
standards under section 202(a)(3)(A)(i), which are
also promulgated pursuant to section 202(a)(1),
address standards for “classes” (or “categories”) of
vehicles and require EPA to consider feasibility,
costs, and lead-time.

economically efficient, promotes the
goals of the Act, supports vehicle
redesign cycles, and responds to market
fluctuations, allowing for successful
deployment of new technologies and
achieving emissions reductions at lower
cost and with less lead time.?33

ABT and fleet average standards are
also consistent with other provisions in
Title II, including those related to
compliance and enforcement in CAA
sections 203, 206, and 207. Commenters
who alleged inconsistency with the
compliance and enforcement provisions
fundamentally misapprehend the nature
of EPA’s motor vehicle program and the
ABT regulations, where compliance and
enforcement do in fact apply to
individual vehicles consistent with the
statute. It is true that ABT allows
manufacturers to meet emissions
standards by offsetting emissions credits
and debits for individual vehicles.
However, individual vehicles must also
continue to themselves comply with in-
use standards applicable on a vehicle-
by-vehicle basis throughout that
vehicle’s useful life. As appropriate,
EPA can suspend, revoke, or void
certificates for individual vehicles.
Manufacturers’ warranties, which are
mandated under CAA section 207,
apply to individual vehicles. EPA and
manufacturers perform testing on
individual vehicles, and recalls can be
implemented based on evidence of non-
conformance by a substantial number of
individual vehicles within the class. We
further discuss our response to this
comment, including detailed exposition
of each of the relevant statutory
provisions, in RTC section 2.

BEVs as part of the regulated class.
We now address the related comment
that EPA cannot consider averaging,
especially of BEVs, in supporting the
feasibility of the standards. The
comments allege that because BEVs do
not emit the relevant air pollutants they
are not part of the “class” of vehicles
that can be regulated by EPA under
section 202(a)(1); therefore EPA should
not establish standards based on
manufacturers’ ability to produce BEVs.
We disagree with these commenters’
reading of the statute, and moreover, as
we explain further below, their
underlying factual premise—that BEVs
do not emit the relevant air pollutants—
is incorrect.

533 Beyond the statute’s general provisions
regarding cost and lead time, Congress has also
repeatedly endorsed the specific concept of phase-
in of advanced emissions control technologies
throughout section 202, which is analogous to ABT
in that it considers a manufacturer’s production
volume and the performance of vehicles across the
fleet in determining compliance. See discussion
above citing provisions including 202(g)-(j),
202(b)(1)(C).

As discussed in section IIL.B.1 of the
preamble, Congress required EPA to
prescribe standards applicable to the
emission of any air pollutant from any
class or classes of new motor vehicles,
which in his judgment cause, or
contribute to, air pollution which
endangers public health and welfare.
Congress defined “motor vehicles” by
their function: “any self-propelled
vehicle designed for transporting
persons or property on a street or
highway.” 534 Likewise, with regard to
classes, Congress explicitly
contemplated functional categories: “‘the
Administrator may base such classes or
categories on gross vehicle weight,
horsepower, type of fuel used, or other
appropriate factors.” 535 It is
indisputable that electric vehicles are
“new motor vehicles” as defined by the
statute and that they fall into the
weight-based “classes” that EPA
established with Congress’s explicit
support.

In making the GHG Endangerment
Finding in 2009, EPA defined the
classes of motor vehicles and engines as
“Passenger cars, light-duty trucks,
motorcycles, buses, and medium and
heavy-duty trucks.” 536 Light- and
medium-duty BEVs fall within the
classes of passenger cars, light-duty
trucks, and medium and heavy-duty
trucks. EPA did not reopen the 2009
Endangerment Finding in this
rulemaking, and therefore comments on
whether BEVs are part of the “class or
classes” subject to GHG regulation are
beyond the scope of this rulemaking.

Some commenters nonetheless
contend that BEVs fall outside of EPA’s
regulatory reach under this provision
because they do not cause, or contribute
to, air pollution which endangers
human health and welfare. That
misreads the statutory text. As we
explained above in regard to ABT,
section 202(a)(1)’s focus on regulating
emissions from “‘class or classes”
indicates that Congress was concerned
by the air pollution problem generated
by a class of vehicles, as opposed to
from individual vehicles. Accordingly,
Congress authorized EPA to regulate
classes of vehicles, and EPA has
concluded that the classes of passenger
cars, light-duty trucks, and medium and
heavy-duty trucks, cause or contribute
to dangerous pollution. As noted, the
classes of these vehicles include BEVs,

534 CAA section 216(2).

535 CAA section 216(a)(3)(A)(ii). This section
applies to standards established under section
202(a)(3), not to standards otherwise established
under section 202(a)(1). But it nonetheless provides
guidance on what kinds of classifications and
categorizations Congress thought were appropriate.

536 74 FR 66496, 66537 (Dec. 15, 2009).
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along with ICE and hybrid vehicles.
And EPA has consistently viewed
passenger cars, light-duty trucks, and
medium and heavy-duty trucks as
classes of motor vehicles for regulatory
purposes, including in our prior GHG
rules. As discussed in section II1.B.1 of
the preamble, in designing its emissions
standards, EPA has reasonably further
subcategorized vehicles within the class
based on weight and functionality to
recognize real-world variations in
emission control technology, ensure
consumer access to a wide variety of
vehicles to meet their mobility needs,
and secure continued emissions
reductions for all vehicle types.

These commenters also
misunderstand the broader statutory
scheme. Congress directed EPA to apply
the standards to vehicles whether they
are designed as complete systems or
incorporate devices to prevent or
control pollution. Thus, Congress
understood that the standards may be
premised on and lead to technologies
that prevent pollution in the first place.
It would be perverse to conclude that in
a scheme intended to control the
emissions of dangerous pollution,
Congress would have prohibited EPA
from premising its standards on controls
that completely prevent pollution, while
also permitting the agency to premise
them on a technology that reduces 99
percent of pollution. Such a nonsensical
reading of the statute would mean that
the availability of technology that can
reduce 99 percent of pollution could
serve as the basis for highly protective
standards, while the availability of a
technology that completely prevents the
pollution could not be relied on to set
emission standards at all. Such a
reading would also create a perverse
safe harbor allowing polluting vehicles
to be perpetually produced, resulting in
harmful emissions and adverse impacts
on public health, even where available
technology permits the complete
prevention of such emissions and
adverse impacts at a reasonable cost.
That result cannot be squared with
section 202(a)(1)’s purpose to reduce
emissions that “cause or contribute to
air pollution which may reasonably be
anticipated to endanger public health or
welfare,” 937 or with the statutory
directive to not only “control” but also
“prevent”” pollution.

Commenters’ suggestion that EPA
define the class to exclude BEVs would
also be unreasonable and unworkable.
Ex ante, EPA does not know which

537 See also Coal. for Responsible Regulation, 684
F. 3d at 122 (explaining that the statutory purpose
is to prevent reasonably anticipated endangerment
from maturing into concrete harm).

vehicles a manufacturer may produce
and, without technological controls
including add-on devices and complete
systems, all of the vehicles have the
potential to emit dangerous
pollution.538 Therefore, EPA establishes
standards for the entire class of vehicles,
based upon its consideration of all
available technologies. It is only after
the manufacturers have applied those
technologies to vehicles in actual
production that the pollution is
prevented or controlled. To put it
differently, even hypothetically
assuming EPA could not set standards
for vehicles that manufacturers intend
to build as electric vehicles—a
proposition which we do not agree
with—EPA could still regulate vehicles
manufacturers intend not to build as
electric vehicles and that would emit
dangerous pollution in the absence of
EPA regulation.539 When regulating
those vehicles, Congress explicitly
authorized EPA to premise its standards
for those vehicles on a “‘complete
system” technology that prevents
pollution entirely, like BEV
technologies.

Finally, the commenters’ argument is
factually flawed. All vehicles, including
BEVs, do in fact produce vehicle
emissions. For example, all BEVs
produce emissions from brake and tire
wear, as discussed in RIA Chapter
7.2.1.4. Furthermore, BEVs have air
conditioning units, which may produce
GHG emissions from leakages, and these
emissions are subject to regulation
under the Act, for instance, as described
in section III.C.5 of the preamble.
Indeed, EPA has consistently regulated
GHG emissions from LD vehicle
refrigerants since 2010 through A/C
credits. Thus, even under the
commenter’s reading of the statute,
BEVs would be part of the class for
regulation.540 We further address this

538 As noted above, manufacturers in some cases
choose to offer different models of the same vehicle
with different levels of electrification. And it is the
manufacturer who decides whether a given vehicle
will be manufactured to produce no emissions, low
emissions, or higher emissions controlled by add-
on technology.

539In other words, the additional BEVs EPA
projecs in the modeled central case analysis exist
in the baseline case as pollutant-emitting vehicles
with ICE. We further note that it would be odd for
EPA to have authority to regulate a given class of
motor vehicles so long as those vehicles emit air
pollution at the tailpipe, but to lose its authority to
regulate those very same vehicles should they
install emission control devices to limit such
pollution or be designed to prevent the endangering
polution in the first place.

540 Moreover, as already explained, manufacturers
do not have to produce any additional BEVs to
comply with the final standards. EPA’s modeling of
the alternate compliance pathway in Section IV of
the preamble demonstrates that manufacturers

issue in RTC section 2, where we also
discuss the related contention that BEVs
cannot be part of the same class because
electric and ICE powertrains are
fundamentally different.

C. GHG Standards for Model Years 2027
and Later

1. Overview

This section III.C of this preamble
provides details regarding EPA’s GHG
standards and related program
provisions under this rulemaking.

For light-duty vehicles, EPA is
finalizing standards that land at the
same footprint target CO; levels as our
proposal in MY 2032 but have a more
linear ramp rate of standards stringency
from MYs 2027-2032 (via slower
increases in stringency in the earlier
years). Specifically, the final standards
are consistent with the proposal’s
Alternative 3 footprint standards curves.
The final standards also include
extensions of the phase-down for off-
cycle credits and air conditioning
leakage credits, which provide further
flexibility for manufacturers to meet the
standards, especially in earlier years of
the program. The final standards were
developed in response to public
comments, including those from the
auto industry and labor groups which
expressed concern that the proposed
standards were challenging especially in
the early years of the program. For
example, many automakers expressed
concern that more lead time was
necessary in MYs 2027-2029 to allow
for the necessary scale up of battery
supply chains and PEV manufacturing.
The changes from the proposal address
this concern by providing significant
additional lead time. Section III.C.2 of
this preamble provides details regarding
the structure and level of the light-duty
vehicle standards.

For medium-duty vehicles, EPA is
finalizing work factor-based GHG
standards that land at the same
stringency as the proposal in MY 2032,
but which have a more gradual rate of
stringency increase from MYs 2027—
2031 than the proposed standards in
order to provide additional lead time for
compliance. EPA is also phasing in a
work factor upper cutpoint at or above
5,500 1b work factor, coinciding with
the removal of the proposed 22,000 1b
maximum GCWR cap used in the
calculation of the work factor. These
changes are responsive to concerns from
manufacturers over inadequate lead
time and comments addressing the
targets for the higher capability vehicles.
Section III.C.3 of this preamble provides

could meet the standard using solely advanced
technologies with ICEs.
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details regarding EPA’s GHG standards
for MDVs.

For light-duty vehicles, the final
standards will further reduce the fleet
average GHG emissions target levels by
nearly 50 percent from the MY 2026
standards. For MDVs, the standards
represent a reduction of 44 percent
compared to the current MY 2026
standards, which is the final year for
Phase 2 standards applying to Class 2b
and Class 3 vehicles now that we are
finalizing a revised MY 2027 MDV GHG
standard.

Additional GHG program provisions
are discussed in sections III.C.4-1II.C.9
of this preamble, including averaging,
banking, and trading, air conditioning
system requirements, phase out of off-
cycle credits, treatment of PEVs and
FCEVs in the GHG fleet average, and
interim alternative standards for small
volume manufacturers.

While the final standards are more
stringent than the prior standards, EPA
applied numerous conservative
approaches throughout our analysis (as
identified in sections IIT and IV of this
preamble and throughout the RIA) and
the final standards additionally are less
stringent than those proposed during
the first several years of implementation
leading to MY 2032. The Administrator
concludes that this approach is
appropriate based on his evaluation of
the record and within the discretion
provided under and consistent with the
text and purpose of CAA section
202(a)(1)-(2).

2. Light-Duty Vehicle GHG Standards

i. Structure of the Light-Duty Vehicle
CO; Standards

Since MY 2012, EPA has adopted
attribute-based standards for passenger
cars and light trucks. The CAA has no
requirement to promulgate attribute-
based standards, though in past rules
EPA has relied on both universal and
attribute-based standards (e.g., for
nonroad engines, EPA uses the attribute
of horsepower). However, given the
advantages of using attribute-based
standards,?41 from MY 2012 onward
EPA has adopted and maintained
vehicle footprint as the attribute for the
GHG standards. Footprint is defined as
a vehicle’s wheelbase multiplied by its
track width—in other words, the area
enclosed by the points at which the
wheels meet the ground.

EPA has implemented footprint-based
standards since MY 2012 by
establishing two kinds of standards—
fleet average standards determined by a
manufacturer’s fleet makeup, and in-use

541 See 75 FR 25324, 25354-25355 (May 7, 2010).

standards that will apply to the
individual vehicles that make up the
manufacturer’s fleet. Under the
footprint-based standards, each
manufacturer has a CO, emissions
performance target unique to its fleet,
depending on the footprints of the
vehicles produced by that manufacturer.
While a manufacturer’s fleet average
standard could be estimated before and
throughout the model year based on
projected production volume of its
vehicle fleet, the fleet average standard
to which the manufacturer must comply
is based on its final model year
production figures. Each vehicle in the
fleet has a compliance value which is
used to calculate both the in-use
standard applicable to that vehicle and
the fleet average emissions. A
manufacturer’s calculation of fleet
average emissions at the end of the
model year will thus be based on the
production-weighted average emissions
of each vehicle in its fleet. EPA did not
reopen the footprint-based structure for
the standards.

Each manufacturer has separate
footprint-based standards for cars and
for trucks. EPA did not reopen the
provision for separate standard curves
for cars and trucks. EPA also did not
reopen the existing regulatory
definitions of passenger cars and light
trucks; we will continue to reference the
NHTSA regulatory class definitions as
EPA has done since the inception of the
GHG program.

ii. How did EPA determine the slopes
and relative stringencies of the car and
truck footprint standards curves?

In the proposal, EPA requested
comment on its methodology for
establishing the slopes for the car and
truck curves. As discussed further
below, upon evaluating the comments,
EPA is finalizing our proposed approach
of establishing the car and truck
footprint curve slopes, as well as the
offset between the car and truck
footprint standards curves.

In the NPRM, we discussed a
methodology for determining the shape
of the footprint-based curves for cars
and for trucks (a more detailed
description of the truck curve as it
relates to the car curve, and a discussion
of the empirical and modeling data used
in developing these offsets is presented
in RIA Chapter 1.1.3.2). In general, the
slopes of the car and truck curve were
reduced for the proposed standards and
the alternatives along with a decreased
offset between the car and truck curves.
We proposed these changes based on
our evaluation of updated data, finding
that reduced slopes were consistent
with manufacturers’ increased adoption

of more advanced emissions control
technologies to meet more stringent
standards, as well as our policy goal that
manufacturers comply with the
emissions standards by adopting
advanced emission control technologies
as contemplated by the statute, as
opposed to engaging in intentional
upsizing or downsizing of their fleets.

EPA received a range of comments on
the proposed slopes of the car and truck
curves.542 Some individual auto
manufacturers directionally supported
EPA’s rationale for the derivation of the
curves and slopes. While noting that the
proposed approach was a significant
change from prior rulemakings, the
Alliance for Automotive Innovation did
not object to EPA’s methodology. Some
commenters (such as ICCT) preferred a
single curve approach, which would
essentially eliminate separate regulatory
classes for cars vs. trucks (an issue that
EPA did not reopen in the proposal 543)
but believed that the proposed approach
of deriving the truck curve from the car
curve was generally sound.

In its comments, NADA expressed
opposition to EPA’s consideration of
electric vehicles in the derivation of the
flatter footprint curve slopes. In
contrast, many commenters
recommended flattening the curves or
setting a flat (zero slope) curve for both
cars and trucks. ICCT suggested that
EPA should establish an even flatter and
“neutral” slope that does not
incentivize upsizing. As we explain
further below, the proposal and our
final decision to flatten the footprint
curves is not dependent on any
manufacturer adopting BEVs or any
other electric vehicle technologies.
Rather, vehicles with more advanced
control technologies of any kind to meet
more stringent emission standards will
inherently show less sensitivity of CO»
emissions to footprint. The more
effective the vehicle is at controlling
emissions, the less sensitivity its
emissions will have to footprint, with
vehicles that produce no tailpipe
emissions having no sensitivity to
footprint. Conversely, retaining the
existing curve slopes in light of more
advanced control technologies would
provide a significant perverse incentive
for manufacturers to adopt upsizing—as
opposed to more effective emissions
control technologies—as a compliance
strategy.

Comments related to the magnitude of
the truck offset were also mixed. The

542 See Section 3.2.1 of the RTC.

543 Further discussion for why EPA is
maintaining separate car and truck curves was
provided in a Memo to Docket, ID No. EPA-HQ—
OAR-2022-0829 titled “Fleet and Vehicle Attribute
Analysis for the Development of Standard Curves.”
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The light truck classification consists
of crossovers (ranging from compact up
through large crossovers), sport utility
vehicles and pickup trucks. Many
crossover vehicles and SUVs exhibit
similar towing capability between their
2WD and AWD versions (there are some
exceptions in cases where AWD is
packaged with a larger more powerful
engine than the base 2WD version).
However, full size pickup trucks are the
light-duty market segment with the most
towing and hauling capability.

As proposed, EPA is finalizing that
the truck curve be based on the car
curve (to represent the base utility
across all vehicles for carrying people
and their light cargo), but with the
additional allowance of increased utility
(including AWD) that distinguishes
these vehicles used for more work-like
activity. EPA determined a relationship
between gross combined weight rating
(GCWR) (which combines the
cumulative utility for hauling and
towing to a vehicle’s curb weight) and
required engine torque. EPA then used
its ALPHA model to predict how the
tailpipe emissions at equivalent test
weight (ETW) (curb weight + 300
pounds) would increase as a function of
increased utility (GCWR) based on
required engine torque and assumed
modest increases in vehicle weight and
road loads commensurate with a more
tow-capable vehicle.

EPA also assessed the relative
magnitude of tow rating across the light
truck fleet as a function of footprint.
Vehicles with the greatest utility are full
size pickup trucks, while light trucks
with the least utility tend to be the
smaller crossovers, with an increased
tow or haul rating near zero. As a result,
EPA is finalizing an offset for the truck
curve, compared to the car curve, that
increases with footprint. That is, as the
footprint of the truck increases, we
expect that on average its utility would
increase proportionally, and therefore
the truck curve has a steeper slope than
the car curve. Figure 1-9 in RIA Chapter
1 shows the general trend of increased
tow rating with increasing footprint. Put
more simply, bigger trucks generally
have more utility than smaller trucks, so
bigger trucks get a bigger utility offset.

In summary, the truck curve is,
mathematically, the sum of the scaled
AWD and utility-based offsets to the car
curve. A more thorough description of
the truck curve as it relates to the car
curve, and a discussion of the empirical
and modeling data used in developing
these offsets is presented in RIA Chapter
1.1.3.2.

iii. How did EPA determine the
cutpoints for the footprint standards
curves?

The cutpoints are defined as the
footprint boundaries (low and high)
within which the sloped portion of the
footprint curve resides. Above the high,
and below the low, cutpoints, the curves
are flat. The rationale for the setting of
the original cutpoints for the MYs 2017—
2025 standards was based on analysis of
the distribution of vehicle footprint for
the 2008 fleet and is discussed in the
2012 proposal 559 and the Technical
Support Document (TSD).551

EPA is finalizing, as proposed, an
increase to the lower cutpoint for the car
curve by 1 square foot per year from MY
2027 through MY 2030 from 41 to 45
square feet. This will provide relatively
slightly less stringent targets for the
smallest vehicles (compared to the
structure of the MY 2023-2026 footprint
targets), which we believe is important
so as not to disincentivize
manufacturers from offering these
smallest vehicles which are among the
cleanest vehicles. EPA received only
supportive comments for the increase of
the car lower cutpoint; one commenter
requested this change to be immediate.
The upper cutpoint for cars (56 feet)
will remain unchanged.

EPA also is finalizing, as proposed, a
change in the upper cutpoint for trucks.
This cutpoint is 74 square feet for the
MYs 2023-2026 standards, and under
this final rule will decrease by 1.0
square foot per year from MYs 2027
through MY 2030, to a level of 70.0
square feet for MY 2030 and later. EPA
is making this change in upper truck
cutpoint to ensure no loss of emissions
reductions in the future through
continued upsizing of the truck fleet.
EPA reviewed sales data from recent
model years comparing the average
footprint of full-size pickup trucks with
the upper truck cutpoint. As the upper
cutpoint for trucks increased (under
past rules) from 66.0 square feet in MY
2016 to 69.0 square feet in MYs 2020—
2021, we have observed the average
footprint of full-size pickup trucks
increasing similarly. The truck size
trend and its relationship to the upper
cutpoint is detailed in RTA Chapter
1.1.3.4. Because we have observed the
trend of trucks upsizing up to the
cutpoint, our goal is to bring the upper
cutpoint back down to a level that
represents a balance between setting an
appropriate CO, emissions target
recognizing the utility of the largest
trucks, while at the same time

550 See Section I.C.6 of the preamble.
5512017-2025 TSD.

preventing the potential loss in
emissions reductions that could result
from truck upsizing.

We consider the MY 2030 and beyond
upper truck cutpoint of 70.0 square feet
to be appropriate. EPA’s assessment is
that it is feasible for trucks greater than
70.0 square feet to meet the CO, targets
of the footprint curves at 70.0 square
feet (i.e., the upper flat part of the
footprint curve). This cutpoint of 70.0
square feet is consistent with the sales-
weighted average footprint of current
full-size pickups.

Some automakers were opposed to the
reduction in the upper cutpoint for the
truck footprint curve, although several
NGOs supported the change in helping
to counter the observed trend in
upsizing and the associated increase in
emissions. EPA agrees that a reduction
in the cutpoint (more accurately,
returning it close to the current level)
should help mitigate the incentive for
continued upsizing as a compliance
mechanism. EPA notes that the final
cutpoint value does not prevent any
manufacturer from producing vehicles
that have a larger footprint to satisfy
customer demand. Rather, it simply
ensures that the standards themselves
do not incentivize manufacturers to
upsize vehicles larger than the upper
cutpoint as a compliance strategy.
Moreover, as with any CO, target along
the footprint standards curves, the CO»
target level that is defined by the upper
cutpoint does not necessarily need to be
met by the individual vehicles with
footprints above that cutpoint.

Based on the review of the comments
related to cutpoints for car and truck
curves, EPA is finalizing as proposed
the changes to the lower car cutpoint
and the upper truck cutpoint. We are
implementing the revised cutpoints in a
gradual manner over four years to allow
manufacturers time to adjust to changes
in the relative stringency of CO, target
levels for vehicles with footprints
impacted by the changes in cutpoints.

iv. What are the light-duty vehicle CO»
standards?

a. What CO, footprint standards curves
is EPA establishing?

EPA is setting separate car and light
truck standards—that is, vehicles
defined as passenger vehicles (“cars”)
have one set of footprint-based
standards curves, and vehicles defined
as light trucks have a different set.552 In
general, for a given footprint, the CO, g/

552 See 49 CFR part 523. Gernally, passenger cars
include cars and smaller crossovers and SUVs,
while the truck category includes larger corssovers
and SUVs, minivans, and pickup trucks.
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mile target 553 for trucks is higher than
the target for a car with the same
footprint. The curves are described
mathematically in EPA’s regulations by
a family of piecewise linear functions
(with respect to vehicle footprint) that
gradually and continually ramp down

from the MY 2026 curves established in
the 2021 rule. EPA’s minimum and
maximum footprint targets and the
corresponding cutpoints are provided
for cars and trucks, respectively, in
Table 17 and Table 18 for MYs 2027—
2032 along with the slope and intercept

defining the linear function for
footprints falling between the minimum
and maximum footprint values. For
footprints falling between the minimum
and maximum, the targets are calculated
as follows: Slope x Footprint + Intercept
= Target.

TABLE 17—FOOTPRINT-BASED STANDARD CURVE COEFFICIENTS FOR CARS: FINAL STANDARDS

2027 2028 2029 2030 2031 2032
MIN CO32 (G/MIIE) .ttt 135.9 123.8 110.6 98.2 85.3 71.8
MAX CO (g/mile) . 145.2 131.6 117.0 103.4 89.8 75.6
Slope (g/mile/ft2) ... 0.66 0.60 0.54 0.47 0.41 0.35
Intercept (g/mile) ... 108.0 97.9 87.0 76.9 66.8 56.2
MIN footprint (ft2) . 42 43 44 45 45 45
MAX footprint (ft2) ..... 56 56 56 56 56 56
TABLE 18—FOOTPRINT-BASED STANDARD CURVE COEFFICIENTS FOR LIGHT TRUCKS: FINAL STANDARDS
2027 2028 2029 2030 2031 2032
MIN CO32 (9/MIl€) ..t 150.3 136.8 122.7 108.8 91.8 75.7
MAX CO3 (g/mile) ..... 239.9 211.7 184.0 158.3 133.5 110.1
Slope (g/mile/ft2) ... 2.89 2.58 2.27 1.98 1.67 1.38
Intercept (g/mile) ... 28.9 25.8 22.7 19.8 16.7 13.8
MIN footprint (ft2) . 42 43 44 45 45 45
MAX FOOIPHNE (L2) vvevrerrveernerreessmerrsessaenessssessssssessesssessssssnns 73.0 72.0 71.0 70.0 70.0 70.0
Figure 7 and Figure 8 show the 2032. Included for reference is the current MY 2026 (No Action) curve for
finalized car and truck curves, each.55¢
respectively, for MY 2027 through MY BILLING CODE 6560-50-P
240
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Figure 7: Final Standards for Cars, MY
2027-2032

553 Because compliance is based on a sales-
weighting of the full range of vehicles in a
manufacturer’s car and truck fleets, the footprint-
based CO- emission levels of specific vehicles
within the fleet are referred to as targets, rather than
standards.

footprint (sq ft)

554 We have removed the 2026 adjusted curve that
was included in Figure 8 and 9 from the NPRM. It
was intended to show the effect of removal of
flexibilities in the proposed standards between
2026 and 2027. With the more gradual phase-out of

flexibilities in the final and alternative standards,
we now present fleet average adjusted target values
in section IILF of this preamble.
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Figure 8: Final Standards for Trucks,
MY 2027-2032

BILLING CODE 6560-50-C

As discussed in section III.C.2.ii of the
preamble, the slope of the car curve is
significantly flatter in 2027 and
continues to flatten progressively each
year through 2032. The truck curve,
largely driven by the allowance for
towing utility, has a similar shape as in
past rulemakings although its slope also
flattens progressively each year from
2027 through 2032.

b. What fleet-wide CO, emissions levels
correspond to the standards?

EPA is finalizing more stringent
standards for MYs 2027-2032 that are
projected to result in an industry-wide
average target for the light-duty fleet of
85 g/mile of CO, in MY 2032. The
projected average annual decrease in
combined industry average targets from
the current standards in MY 2026 to the
new standards in MY 2032 is nearly 11
percent per year. Compared to past GHG
rulemakings, the annual percentage
reductions are higher. These reductions
are justified by our feasibility
assessment, which we discuss briefly
below and at length in section IV of this
preamble.

Since the first GHG rule in 2010,
EPA’s feasibility assessments have
consistently considered the full range of
technologies available to reduce GHG
emissions.?55 The range of technologies

555 See e.g., 75 FR 25324, 25448-25450 (May 7,
2010), 77 FR 62624, 62846—62852; see also Draft
TAR.

footprint (sq ft)

that were available even in 2010 to
reduce GHG emissions was quite wide—
from low rolling resistance tires, low
friction lubricants and improved
electrical accessories, to new and
improved transmission technologies
(including turbo/downsizing, gasoline
direct injection and dual clutch
transmissions), to stop-start, hybrid and
electric vehicles. Since then, there have
been significant advancements in
further developing and deploying
technologies to reduce GHGs.
Manufacturers have augmented GHG
reductions from advanced gasoline
engines with more use of electrification,
including more hybrids, more PHEVs
and more BEVs. Greater use of
electrification technology (including the
increasing feasibility of PHEVs and
BEVs) has changed the magnitude of the
emissions reductions that will be
achievable during the timeframe of this
rulemaking compared to prior rules.
These market changes are already
occuring, and we expect the trend
toward greater electrification to
continue. The combination of economic
incentives provided in the IRA and the
auto manufacturers’ stated plans for
producing significant volumes of zero
and near-zero emission vehicles in the
timeframe of this rule supports EPA’s
ability to finalize standards at a level of
stringency greater than was feasible in
past rules. While tailpipe emissions
controls for criteria pollutants from ICE-
based vehicles can have effectiveness
values greater than 90 percent under
certain circumstances, electrification
provides 100 percent effectiveness

under all operating and environmental
conditions. This is nearly two orders of
magnitude more effective than the
historical improvements in GHG
emission reductions.

As in our past GHG rules, EPA has
analyzed the feasibility of achieving the
final CO, standards, accounting for
projections of available technology to
reduce emissions of CO, the projected
penetration of such technologies, the
normal redesign process for cars and
trucks, and the effectiveness and costs
of such technology. The results of these
analyses are discussed in detail in
section IV of this preamble and in
Chapter 12 of the RIA. EPA notes that
the technologies needed for compliance
with these standards have already been
developed and deployed in the on-road
fleet in a wide variety of vehicle types.
Moreover, although EPA has done
extensive modeling to support its
conclusion that the standards are
feasible taking into account the cost of
the technology and the available lead
time, EPA notes that its primary
compliance path modeling simply
represents one possible approach the
industry could take in achieving
compliance with the standards at a
reasonable cost, and that even within
that modeling EPA anticipates different
manufacturers will adopt different
compliance strategies. EPA has also
modeled a number of other potential
compliance paths for manufacturers,
reflecting potential differences in
strategies, costs, consumer acceptance of
BEVs, higher battery costs, etc. The
standards are performance-based and do
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not dictate any particular compliance
strategy for manufacturers. EPA also
presents the overall estimated costs and
benefits of the final car and truck CO,
standards in section VIII of this
preamble.

The derivation of the 85 g/mile
estimated industry-wide target for MY
2032 noted in the previous paragraph is
based on EPA’s updated fleet mix
projections for MY 2032 (approximately
30 percent cars and 70 percent trucks,
based on AEO 2023), and is described
further in section IV.D of this preamble.
EPA aggregated the estimates for
individual manufacturers based on
projected production volumes into the
fleet-wide averages for cars, trucks, and
the entire fleet.556 As is the nature of
attribute-based standards, the final fleet
average standards for each manufacturer
ultimately will depend on each
manufacturer’s actual rather than
projected production in each MY from

MY 2027 to MY 2032 under the sales-
weighted footprint-based standard
curves for the car and truck regulatory
classes.

Table 19 shows the overall fleet
average target levels for both cars and
light trucks that are projected for the
final standards. A more detailed
breakdown of how each manufacturer
could potentially choose to achieve the
projected CO; targets and achieved
levels is provided in RIA Chapter 12.
The actual fleet-wide average g/mile
level that will be achieved in any year
for cars and trucks will depend on the
actual production of vehicles for that
year, as well as the use of the various
optional credit and averaging, banking,
and trading provisions. For example, in
any year, manufacturers will be able to
generate credits from cars and use them
for compliance with the truck standard,
or vice versa. In RIA Chapter 8.6, EPA
discusses the year-by-year estimate of

GHG emissions reductions that are
projected to be achieved by the final
standards.

EPA has estimated the overall fleet-
wide CO, emission levels that
correspond with the attribute-based
footprint standards, based on
projections of the composition of each
manufacturer’s fleet in each year of the
program. As shown in Table 19, for
passenger cars, the MY 2032 standards
are projected to result in CO fleet-
average levels of 72 g/mile in MY 2032,
which is 53 percent lower than that of
the MY 2026 standards. For trucks, the
projected MY 2032 fleet average CO»
target is 90 g/mile which is 54 percent
lower than that of the MY 2026
standards. The projected MY 2032
combined fleet target of 85 g/mile is 49
percent lower than that of the MY 2026
standards.

TABLE 19—PROJECTED FLEET-WIDE CO, TARGETS CORRESPONDING TO THE FINAL STANDARDS 2P

Cars CO2 (g/ Trucks CO Total fleet CO
Model year mile) © (g/mile) (g/mile)
131 184 168
139 184 170
125 165 153
112 146 136
99 128 119
86 109 102
P20 2= g o - (= USSR 73 90 85

aMY 2026 targets are provided for reference. This table does not reflect changes in credit flexibilities such as the phase-out of available off-
cycle and A/C credits as finalized for MY 2027.

bFleet CO; targets are calculated based on projected car and truck share. Truck share for the fleet is expected to increase to 69 percent by
MY 2026 (up from 64 percent in MY 2022) and to 70 percent by MY 2030 and later.

EPA is finalizing standards that set
increasingly stringent levels of CO,
emissions control from MY 2027
through MY 2032. Applying the CO»
footprint curves applicable in each MY
to the vehicles (and their footprint
distributions) expected to be sold in
each MY produces progressively lower
levels of fleetwide CO, emissions. EPA
believes manufacturers can achieve the
standards’ important CO, emissions
reductions through the application of
available control technology at
reasonable cost, as well as the use of
program averaging, credit banking and

trading, and optional off-cycle credits,
air conditioning leakage credits, and air
conditioning efficiency credits, as
available.

One important change between the
proposed standards and the final
standards is related to the phaseout of
two optional credit flexibilities: off-
cycle credits and A/C leakage credits.
As discussed in section III.C.5-6 of this
preamble, EPA is finalizing a phase-
down of A/C refrigerant-based credits
from MY 2027-2030, and thereafter (for  category. Credits marked with an
MY 2031 and beyond), we are retaining  asterisk in Table 20 are not eligible for
a small optional A/C leakage credit. EPA BEVs starting in MY 2027.

is finalizing a phase-out of the off-cycle
credits which is slower than what we
proposed. EPA also is finalizing its
proposal to eliminate off-cycle credits
and A/C efficiency credits for BEVs
beginning in MY 2027.557 Table 20
shows the total off-cycle and A/C credits
available to manufacturers under the
final standards and Table 21 shows
available credits under the No Action
case. These tables represent the
maximum credits attainable in each

TABLE 20—TOTAL AVAILABLE CREDITS TO MANUFACTURERS, FINAL STANDARDS, EXPRESSED IN CO2 g/mile
[*Not eligible for BEVs starting in MY 2027]

Off-cycle * A/C efficiency * A/C leakage Total possible
MY
Fleet Car Truck Car Truck Car (ICE) Car (BEV) | Truck (ICE) | Truck (BEV)
2026 ..o 15.0 5.0 7.2 13.8 17.2 33.8 33.8 39.4 39.4

was based on the amount of ICE emissions. Because
BEVs do not produce any engine emissions, such
credits are not necessary or appropriate.

557 As explained below in Sections III.C.5 and
II1.C.6 of the preamble, these credits were intended
to incentivize efficiency gains that reduce emissions
produced by an ICE and the value of such credits

556 Due to rounding during calculations, the
estimated fleet-wide CO; levels may vary by plus
or minus 1 gram.
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TABLE 20—TOTAL AVAILABLE CREDITS TO MANUFACTURERS, FINAL STANDARDS, EXPRESSED IN CO» g/mile—Continued
[*Not eligible for BEVs starting in MY 2027]

Off-cycle * A/C efficiency * A/C leakage Total possible
MY

Fleet Car Truck Car Truck Car (ICE) Car (BEV) | Truck (ICE) | Truck (BEV)

10.0 5.0 7.2 11.0 13.8 26.0 11.0 31.0 13.8

10.0 5.0 7.2 8.3 10.3 23.3 8.3 275 10.3

10.0 5.0 7.2 5.5 6.9 20.5 5.5 241 6.9

10.0 5.0 7.2 2.8 3.4 17.8 2.8 20.6 3.4

8.0 5.0 7.2 1.6 2.0 14.6 1.6 17.2 2.0

6.0 5.0 7.2 1.6 2.0 12.6 1.6 15.2 2.0

0.0 5.0 7.2 1.6 2.0 6.6 1.6 9.2 2.0

TABLE 21—TOTAL AVAILABLE CREDITS FOR MANUFACTURERS, NO ACTION CASE, EXPRESSED IN CO. g/mile

My Off-cycle A/C efficiency A/C leakage Total possible
Fleet Car Truck Car Truck Car Truck
15.0 5.0 7.2 13.8 17.2 33.8 39.4
10.0 5.0 7.2 13.8 17.2 28.8 34.4
10.0 5.0 7.2 13.8 17.2 28.8 34.4
10.0 5.0 7.2 13.8 17.2 28.8 34.4
10.0 5.0 7.2 13.8 17.2 28.8 34.4
10.0 5.0 7.2 13.8 17.2 28.8 34.4
10.0 5.0 7.2 13.8 17.2 28.8 34.4
10.0 5.0 7.2 13.8 17.2 28.8 34.4
As with prior rulemakings, our they would otherwise be without show adjusted targets that are calculated
consideration of the level of the consideration of these improvements. by adding projected credits to the
standards is based in part on EPA’s As described above, the final standards  unadjusted targets. Figure 9 shows these
projection of average industry-wide and No Action case have different adjusted industry-average CO; targets
CO:-equivalent emission reductions provisions for the allowable A/C and for the final standards and the No
from A/C and off-cycle improvements. off-cycle credits. In order to compare the Action Case through MY 2032,
This approach results in footprint stringencies of these two different compared to the unadjusted targets.

curves that are numerically lower than  policy cases on an equivalent basis, we
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Figure 9: Projected Industry Average
Targets Under the Final 2027-2032
Standards Compared to the Current MY
2026 Standards. Adjusted Targets
Include Effects of Projected Off-Cycle,
A/C Efficiency and A/C Leakage Credits

Table 22 shows the adjusted targets
for cars and trucks based on our
modeling of the final standards.

TABLE 22—PROJECTED ADJUSTED FLEET-WIDE CO, TARGETS CORRESPONDING TO THE FINAL STANDARDS

Cars CO. Trucks CO Total fleet CO

Model year (g/mile)2 (g/mile) ° (g/mile) °
161 220 201

158 209 193

142 186 172

125 163 151

108 141 131

93 118 111

78 98 92

In general, the structure of the final
standards allows an incremental phase-
in to the MY 2032 level and reflects
consideration of the appropriate lead
time for manufacturers to take actions
necessary to meet the standards. The
technical feasibility of the standards is
discussed in section IV.A of this
preamble and in the RIA Chapter 3.6.
Note that MY 2032 is the final MY in
which the CO; standards would become
more stringent. The MY 2032 standards
will remain in place for later MYs,
unless and until revised by EPA in a
future rulemaking.

c. Timeframe of the Standards and
Alternate Pathway Concepts

In the NPRM, EPA requested
comment on two additional issues
regarding the structure of the program:
(1) whether the timeframe for the
standards should extend beyond MY
2032, and (2) whether there is merit to
considering alternative pathways for
compliance with the EPA program. This
section discusses EPA’s consideration of
the public comments received on these
two topics.

EPA requested comment on whether
the trajectory (i.e., the levels of year-
over-year stringency rates) of the
standards for MYs 2027 through 2032
should be extended through MYs 2033,
2034 or 2035, or whether EPA should
consider additional approaches to the
trajectory of any standards that were to
continue increasing in stringency
beyond MY 2032.

A few commenters supported setting
standards through MY 2035 as part of
this rulemaking. These commenters
believed standards through 2035 would
set a clear market signal that would
provide certainty to manufacturers in

their long-term emissions reduction
targets. Such commenters also believed
that EPA should set standards that
achieve zero emissions by 2035 and
pointed to consistency with the ACCII
program which has been adopted by
California and several other states.

Other commenters believed that EPA
ultimately should set standards beyond
MY 2032, but that it should be done as
part of a separate future rulemaking
effort. Some commenters believed that
EPA should not set standards through
MY 2035 as part of this rule, but it was
important to them that the final
standards are sufficiently stringent
through MY 2032 to ensure that the U.S.
is on track to reach a zero emissions
target by 2035.

Most commenters did not support
extending standards beyond MY 2032 at
this time. Many of these commenters
pointed to the lack of certainty in how
the EV market and supporting
conditions (like infrastructure) will
develop beyond MY 2032. Other
commenters suggested that if standards
were extended beyond MY 2032, that
some form of a mid-course review might
be necessary given what they perceived
as significant uncertainty in that longer
time frame. Other commenters believed
that EPA’s standards through MY 2032
were important in establishing a
trajectory of emission reductions upon
which EPA could come back with a
future rule to establish appropriate
standards for MYs 2033 and beyond.
EPA understands commenters’ concerns
about uncertainty out to the MY 2035
timeframe, and believes it is appropriate
to consider standards for MY 2033 and
beyond in a future rulemaking. Thus,
after considering all of these comments,
EPA is finalizing standards for MYs

2027 through MY 2032 for both light-
duty and medium-duty vehicles.

While EPA believes the standards are
appropriate for light-duty vehicle
manufacturers on an overall industry
basis, we recognize that some
companies today only sell BEVs and
others have made public
announcements for plans for various
advanced technologies, including near-
zero and zero-emission vehicle product
launches (as discussed in section I.A.2.ii
of this preamble) that may lead to CO,
emissions even lower than those
projected under the final standards. The
program’s existing averaging, banking,
and trading provisions allow
manufacturers to earn credits for
overcompliance with the standards that
can be banked for the company’s future
use (up to five model years) or traded to
other companies (as discussed further in
section III.C.4 of this preamble). EPA
did not reopen these provisions.

EPA sought public comments on
whether there might be merit in
establishing additional ways in which
the program could provide for
alternative compliance pathways that
could encourage manufacturers to
achieve even lower CO; emissions than
required by EPA standards. EPA
received comment on such an approach
from the Environmental Defense Fund
(EDF), which suggested that EPA adopt
a voluntary alternative ‘“‘leadership
pathway”’ that allows manufacturers to
comply with EPA’s standards by
meeting California’s ACC II standards
nationwide. GM also commented in
support of such a concept, suggesting
that a leadership pathway would exceed
the criteria pollutant and GHG
emissions goals and reward automakers
that are accelerating the transition to
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zero-emission vehicles with less
complexity and with fewer certification
requirements. The commenters did not,
however, provide details on how such a
concept could be constructed including
the many implementation provisions
that would need to be developed. EPA
appreciates the spirit of these
suggestions and the interest of certain
stakeholders in exploring such
alternative compliance pathways that
might incentivize manufacturers to
reduce emissions even sooner than
required under our final program and
considering the relationship to state
programs. However, at this time, we
believe that such concepts would need
additional exploration and assessment.
Although we are not finalizing such an
alternate pathway in this rulemaking,
EPA is open to continued dialog with all
stakeholders on how such concepts
might be structured for a potential
future action.

d. Useful Life Standards and Test
Procedures

The current program includes
additional provisions that we did not
reopen and so will continue to be
implemented during the timeframe of
this rule. We describe them briefly here
for informational purposes.

Consistent with the requirement of
CAA section 202(a)(1) that standards be
applicable to vehicles “for their useful
life,” the MY 2027-2032 vehicle
standards will apply for the useful life
of the vehicle.558

The existing program also requires
certain test procedures over which
emissions are measured and weighted to
determine compliance with the GHG
standards. These procedures are the
Federal Test Procedure (FTP or “city”
test) and the Highway Fuel Economy
Test (HFET or “highway” test). EPA is
making only minor changes to the GHG
test procedures in this rulemaking.
Namely, EPA will require manufacturers
to use the same Tier 3 test fuel already
specified for demonstrating compliance
with criteria pollutant standards, as
described in the next section. We are
also revising the fleet utility factor for
plug-in hybrid electric vehicles as
described in section IIL.B.8 of the
preamble and referencing an updated
version of SAE J1711 to reflect the latest
developments in measurement
procedures for all types of hybrid
electric vehicles as described in section
IX.I of the preamble.

558 The GHG emission standards apply for a
useful life of 10 years or 120,000 miles for LDVs
and LLDTs and 11 years or 120,000 miles for
HLDTs and MDPVs. See 40 CFR 86.1805-17.

e. What test fuel is EPA finalizing?

Within the structure of the footprint-
based GHG standards, EPA is also
finalizing that gasoline powered vehicle
compliance with the standards be
demonstrated on Tier 3 test fuel. The
previous GHG standards for light-duty
gasoline vehicles are set on the required
use of Indolene, or Tier 2 test fuel. Tier
3 test fuel more closely represents the
typical market fuel available to
consumers in that it contains 10 percent
ethanol. EPA had previously proposed
an adjustment factor to allow
demonstration of compliance with the
existing GHG standards using Tier 3 test
fuel but did not adopt those changes (85
FR 28564, May 13, 2020). This rule does
not require an adjustment factor for
tailpipe GHG emissions, but rather
requires manufacturers to test on Tier 3
test fuel and use the resultant tailpipe
emissions directly in their compliance
calculation. Such an adjustment factor
is not required because the technology
penetrations, feasibility, and cost
estimates in this rule are based on
compliance using Tier 3 test fuel.

Both the Tier 3 and these Tier 4
criteria pollutant standards were based
on vehicle performance with Tier 3 test
fuel; as a result, manufacturers currently
use two different test fuels to
demonstrate compliance with GHG and
criteria pollutant standards. Setting new
GHG standards based on Tier 3 test fuel
is intended to address concerns
regarding test burden related to using
two different test fuels and using a test
fuel which is dissimilar to market fuels.
Accordingly, we expect this change to
streamline manufacturer testing and
reduce the costs of demonstrating
compliance with the final rule.

The difference in GHG emissions
between the two fuels is small but
significant. EPA estimates that testing
on Tier 3 test fuel will result in about
1.66 percent lower CO, emissions.559
Because this difference in GHG
emissions between the two fuels is
significant in the context of measuring
compliance with previous GHG
standards, but small relative to the
change in stringency of the finalized
GHG standards in this rule, and because
the cost of compliance on Tier 3 test
fuel is reflected in this analysis for this
rule, EPA believes that this rulemaking
and the associated new GHG standards
create an opportune time to shift
compliance to Tier 3 fuel.

EPA is applying the change from
Indolene to Tier 3 test fuel for
demonstrating compliance with GHG
standards starting in model year 2027.

559 EPA—420-R-18-004, “Tier 3 Certification Fuel
Impacts Test Program,” January 2018.

This is the same year as the new
standards in this final rule begin, and
we expect this model year alignment
will facilitate a smooth transition for
manufacturers. We accordingly allow
manufacturers to continue to rely on the
interim provisions adopted in 40 CFR
600.117 through model year 2026. These
interim provisions address various
testing concerns related to the
arrangement for using different test fuels
for different purposes. At the same time,
we recognize that transitioning to a new
test fuel is a change from how things
have worked in the past, so we are
providing additional flexibilities during
the early years of the transition. Namely,
manufacturers may optionally carry-
over Indolene-based test results for
model years 2027 through 2029.

For manufacturers that rely on
Indolene-based test results in model
years 2027 through 2029, we require a
downward adjustment by 1.66 percent
to GHG emission test results (i.e., Tier
3 value = Tier 2 value + 1.0166)) as a
correction to correlate with test results
that will be expected when testing with
Tier 3 test fuel.

We separately proposed to apply an
analogous correction for the opposite
arrangement—testing with Tier 3 test
fuel to demonstrate compliance with a
GHG standard referenced to Indolene
test fuel (85 FR 28564, May 13, 2020).
We did not separately finalize the
provisions in that proposed rule, and
there is no longer a need to consider
that provision now that vehicles are to
be tested with the Tier 3 test fuel to
demonstrate compliance with GHG
standards.

Similar considerations apply for
measuring fuel economy, both to meet
Corporate Average Fuel Economy
(CAFE) requirements and to determine
values for fuel economy labeling. In this
case, EPA is applying the calculation
adjustments described in the 2020
proposal. This is necessary because fuel
economy standards are set through a
different regulatory process that has not
been updated to accommodate the
change to Tier 3 test fuel. These
adjustments include: (1) New test
methods for specific gravity and carbon
mass (or weight) fraction of Tier 3 test
fuel to calculate emissions in a way that
accounts for ethanol blending while also
remaining consistent with the
calculations used to establish the CAFE
standards, (2) a revised equation for
calculating fuel economy that uses an
“R-factor”” of 0.81 to account for the
difference in engine performance
between Tier 3 and Tier 2 test fuels, and
(3) amended instructions for calculating
fuel economy label values based on 5-
cycle values and derived 5-cycle values.
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Our overall goal is for manufacturers to
transition to fuel economy testing with
Tier 3 test fuel on the same schedule as
described for demonstrating compliance
with GHG standards in the preceding
paragraphs.

To reiterate, for the GHG compliance
program, we are evaluating GHG
compliance with standards that are set
using Tier 3 fuel starting in MY 2027;
therefore, any vehicles that continue to
be tested on Indolene, will need to have
the results adjusted to be consistent
with results on Tier 3 fuel. For the
CAFE standards, we are continuing to
evaluate fuel economy compliance with
standards that are established on
Indolene; therefore, any vehicles that
are tested on Tier 3 fuel will need to
have the results adjusted to be
consistent with results on Indolene.
Similar to the CAFE fuel economy

standards, we are keeping the fuel
economy label consistent with the
current program; therefore, any vehicles
that are tested on Tier 3 fuel will need
to have the results adjusted to be
consistent with results on Indolene.

EPA is adopting the following (Table
23) to address fuel-related testing and
certification requirements through the
transition to the new standards. As
noted above, for both GHG and fuel
economy standards, vehicle
manufacturers may choose to test their
vehicles with either Indolene or Tier 3
test fuel through MY 2026.
Manufacturers must certify all vehicles
to GHG standards using Tier 3 test fuel
starting in MY 2027; however,
manufacturers may continue to meet
fuel economy requirements through MY
2029 for any appropriate vehicles based

on carryover data from testing
performed before MY 2027.

The Alliance for Automotive
Innovation requested EPA continue to
allow automakers the option to retest on
EO for the litmus assessment 360 to
determine whether to use the 5-cycle or
2-cycle testing methodology until the
implications of the new E10 test fuel on
the complex 5-cycle and litmus
methodology can be fully examined and
addressed. EPA will allow testing for
determining the fuel economy label
calculation method under 40 CFR
600.115—11 using either Tier 2
(Indolene) or Tier 3 test fuel provided
that the same test fuel must be used for
all 5 cycles until such time that EPA
updates the 5-cycle adjustment factors
through guidance, at which point Tier 3
test fuel must be used.

TABLE 23—FINAL FUEL-RELATED TESTING AND CERTIFICATION REQUIREMENTS

GHG standards Fuel economy standards Criteria for determining Fuel cconomy and environment label
the fuel economy label values
Test fuel calculation rtnetth"od “lit-
estiue Pre-MY | MY 2027— | MY 2030 Pre-MY | MY 2027— | MY 2030 mus tes
Pre-MY MY 2027- MY 2030
2027 2029 and later 2027 2029 and later Pre-MY MY 2027 2027 2029 and later
2027 and latera
Indolene .. | No CO» Carry-over | Not allowed | No adjust- | Carry-over | Not allowed | Optional: Optional: No adjust- | Carry-over | Not al-
adjust- test re- ment re- results No ad- No ad- ment re- results lowed.
ment re- sults quired. only; No justment justment quired. only; No
quired. only; Di- adjust- re- required®. CO; ad-
vide CO» ment re- quired **. justment
test re- quired. required.
sults by
1.0166.
Tier 3 ...... Apply pro- | No CO, adjustment re- Apply revised FE equation proposed in | Apply revised FE equa- Apply revised FE equation proposed in
posed quired 2020 rule tion proposed in 2020 2020 rule; Apply proposed CO, adjust-
CO, ad- rule ment (multiply test results by 1.0166).2
justment
(multiply
test re-
sults by
1.0166).

aUntil EPA updates the 5-cycle adjustment factors through guidance.
®When performing testing for determining the fuel economy label calculation method under § 600.115-11, the same test fuel must be used for all 5 cycles.

The Alliance for Automotive
Innovation (AAI) submitted comments
that are nearly identical to the
comments they submitted for the
original 2020 Tier 3 Test Fuel NPRM.
AAI submitted five specific comments
on this rulemaking, each of which we
have addressed in this FRM:

¢ Do Not Adjust the Tailpipe CO»
Value for E10: EPA has addressed this
comment in this FRM by not adjusting
CO, values when vehicles are tested
using Tier 3 test fuel. The GHG
standards finalized in this FRM reflect
the use of Tier 3 test fuel as does the
feasibility analysis supporting this rule.
No adjustment is required when testing
on Tier 3 fuel.

560 The “Litmus test” is the commonly known
term used to describe the criteria for determining
the fuel economy label calculation method (mpg

¢ Set the R-Factor Equal to 1.0 for
CAFE Performance on E10: EPA is
finalizing an R-Factor of 0.81 based on
the technical analysis provided in the
2020 Tier 3 Test Fuel NPRM.

e Delay E10 Phase-in, Allow Optional
EO Testing and Carryover of EO Data and
Revisit Any Adjustment as a Part of the
Next CAFE/GHG Rulemaking: EPA
accepted AAT’s recommendation and is
finalizing the Tier 3 test fuel change as
part of this GHG standard setting
rulemaking. In addition, this FRM
includes provisions for phase-in of Tier
3 test fuel and the carry-over of data
during the phase-in.

e Address the Impact of the E10
Transition on 5-cycle Testing and

based derived 5-cycle method or vehicle specific 5-
cycle method or the modified 5-cycle method) for

Litmus Test: EPA accepted this
recommendation and has included
provisions for addressing 5-cycle testing
and the litmus test in this FRM.

¢ Consider Fuel Economy and
Environmental Performance Labeling
Impacts: EPA has considered impacts to
the label and has included specific
provisions in this FRM to address the
use of E10 for vehicle testing and the
resultant label values.

Several other commenters advised
that adjusting CO» measurements from
Tier 3 test fuel upward by 1.6 percent
is improper since E10 test fuel
represents market fuel. They also
suggest that the proposed adjusted R-
value of 0.81 is too low, stating that

2011 and later model year vehicles, as outlined in
40 CFR 600.115-08.
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values around 0.9 have been published
in recent literature, and that a value of
1.0 would be optimal as it avoids
penalizing ethanol blends. One
commenter explained that the
computation of the test fuel’s heating
value and carbon mass fraction should
be done using the original ASTM
methods used in characterizing the
historical reference fuel rather than the
more modern methods we proposed,
and that those values should account for
sulfur and water content.

See section 6.3 of the RTC for a more
detailed discussion of comments related
to test fuel for fuel economy
measurements.

3. Medium-Duty Vehicle GHG
Standards

i. What CO; standards curves is EPA
finalizing?

Medium-duty vehicles (8,501 to
14,000 pounds GVWR) that are not
categorized as MDPVs utilize a “work-
factor” metric for determining GHG
targets. Unlike the light-duty attribute
metric of footprint, which is oriented
around a vehicle’s usage for personal
transportation, the work-factor metric is
designed around work potential for
commercially oriented vehicles and
accounts for a combination of payload,
towing and 4-wheel drive equipment.

We received comments from the
Alliance for Automotive Innovation
(Alliance), GM, Ford, and Stellantis that
opposed changes to the work factor
definition that capped GCWR within the
WEF calculation to no greater than 22,000
pounds. Both the Alliance and Stellantis
opposed the GHG standards for MDV,
stating that were too stringent and with
Stellantis further characterizing the
standards as “infeasible”. The Alliance
and Stellantis specifically cited a 37
percent reduction in GHG from MY
2028 through MY 2032 as too stringent,
and that the assumption of 98 percent
electrification of van applications
within the technology feasibility
analysis for the proposal was too high.
Stellantis requested that the Agency
include PHEV technology for MDVs
within its analysis for the final rule.
Conversely, ICCT and ACEEE
commented that too few MDV BEVs
were included within the analysis and
argued for more stringent GHG
standards for MDV.

Taking all of these comments into
consideration, and for the reasons
explained below (and in the RTC), we
are finalizing the coefficients of the
2032 GHG standards as proposed for
work factors less than 5,500 pounds,
and we are finalizing the following
changes relative to the proposal:

1. We have eliminated the proposed
GCWR cap within the work factor
equation and have returned to a
definition and equation for work factor
identical to the one used chassis-
certified Class 2b and 3 vehicles under
the Heavy-duty Phase 2 GHG Program.
Instead, we modified the structure of the
MDV GHG standards directly and
introduced a flattening of standards
above specific work factor set-points.

2. We are finalizing a more gradual
and evenly-spaced change in GHG
stringency from MY 2027 through 2031.

3. The flattening of standards above
specific work factor set-points is
phased-in gradually from MY 2028
through 2030.

Our GHG standards for MDVs
continue to be entirely chassis-
dynamometer based and continue to be
work-factor-based as with the previous
Heavy-duty Phase 2 standards. We are
not finalizing our proposed 22,000-
pound GCWR limit within the work
factor equation. EPA had proposed this
provision with the goal of preventing
increases in the GHG emissions not
fully captured within the loads and
operation reflected during chassis
dynamometer GHG emissions testing.
Automaker commenters expressed
concern that the proposal would disrupt
vehicle categories, particularly when
taking into consideration updates to the
MDPYV definition (see section IIL.E of
this preamble). In response to
comments, we are finalizing changes to
the CO, targets which flatten the
standards in the following manner:

e At or above a work factor of 8,000
pounds in 2028.

e At or above a work factor of 6,800
pounds in 2029.

e At or above a work factor of 5,500
pounds for model years 2030 and later.

The final standards will continue to
use the same work factor (WF) and GHG
target definitions (81 FR 73478, October
25, 2016). The testing methodology does
not directly incorporate any GCWR (i.e.,
trailer towing) related direct load or
weight increases, however, flattening
the standards above a 5,500-pound work
factor upper cutpoint addresses
concerns of potential windfall
compliance credits for higher GCWR
ratings and approximately reflects a
GCWR of 22,000 pounds. Thus we are
finalizing both a CO, target equation
and WF equation for determining GHG
standards that are identical to those
used in the heavy-duty Phase 2 GHG
program, except with updated
coefficients: 561

CO; Target (g/mile) = [a x WF] + b

561 Note: There is no 22,000-pound GCWR cap
within the WF equation.

WEF = [0.75 x (Payload Capacity + xwd)] +
[0.25 x Towing Capacity]
Payload Capacity = GVWR (pounds) — Curb
Weight (pounds)
xwd = 500 pounds for 4wd, 0 lbs. for 2wd
Towing Capacity = GCWR (pounds) -GVWR
(pounds)
Final MDV GHG standards for model
years 2027 and later are shown in Table
24 and Table 25.

TABLE 24—FINAL COEFFICIENTS FOR
MDV GHG STANDARDS

Model year a b

2027 .......... 0.0348 268
20282 ........ 0.0339 270
20290 ........ 0.0310 246
2030¢ ........ 0.0280 220
2031¢c ....... 0.0251 195
2032¢ ........ 0.0221 170

Applicable WF Thresholds:

aQOnly applicable at WF <8,000 pounds.
bQOnly applicable at WF <6,800 pounds.
¢Only applicable at WF <5,500 pounds.

TABLE 25—FINAL MDV GHG STAND-
ARDS ABOVE WF THRESHOLDS REF-
ERENCED IN TABLE 24

GHG stand-

Model WF threshold ards,

year g COz/mi
2028 ....... WF >8,000 lbs .. 541
2029 ....... WF >6,800 Ibs .. 457
2030 ....... WF >5,500 lbs .. 374
2031 ....... WF >5,500 lbs .. 333
2032 ....... WF >5,500 Ibs .. 292

The MDYV target GHG standards are
compared to the previous Heavy-duty
(HD) Phase 2 gasoline standards in
Figure 10. For MY 2027, we are
finalizing a revision to the HD Phase 2
standards under which gasoline MDVs
are subject to fuel-neutral standards
identical to the HD Phase 2 diesel
standards. MY 2027 standards for diesel
MDV remain identical to HD Phase 2.
EPA believes the revised MY 2027 MDV
standard for gasoline MDYV is reasonable
given the significant advances in clean
vehicle technology since our assessment
at the time of the HD Phase 2 rule in
2016. In our assessment conducted
during the development of HD Phase 2,
we found only one manufacturer had
certified HD BEVs through MY 2016,
and we projected limited adoption of
electric vehicles into the market for MYs
2021 through 2027. However, as
discussed in section IV.C.1 of this
preamble and RIA Chapter 3.1, there are
now a wider range of feasible
technology options for manufacturers to
apply to the MDV fleet. In addition to
ICE-based technologies, manufacturers
are actively increasing their PHEV and
BEV vehicle offerings in the MDV
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segment, which are supported through
the IRA tax credits, and we expect this
growth to continue through the
remaining timeframe for the HD GHG
Phase 2 program and into the timeframe
of this program. Based on this new
information, we believe the revised
gasoline MDYV standard for MY 2027 is
feasible, considering costs and lead
time.

We further believe that the revised
MY 2027 standard is feasible on a fuel
neutral basis, compared to the prior
standards under the HD Phase 2
program that established separate
standards for gasoline and diesel MDVs,
with diesel MDVs subject to a more
stringent standard than gasoline. This is
consistent with the approach that we
have taken within the LD program,
where GHG standards are fuel neutral

and include BEVs. Improvements in ICE
technology, in particular HEV and
PHEV technology and the use of
dedicated hybrid engines in those
applications, have narrowed the
differences between gasoline and diesel
GHG for both MDV and LD. This fuel-
neutral approach also extends to our
treatment of MDV BEVs. We anticipate
that manufacturers will comply with
MDV GHG standards in part through
increased averaging of BEV MDV as
their sales increase over the timeframe
of our rule.

We are finalizing standards in MY
2032 comparable to what was proposed
except with the previously noted
differences in calculating work factor
and CO. targets. We are also finalizing
standards that are less stringent than the
proposal for model years 2028 through

= = 2027 HDP2 Gas (reference only)

2031 to allow additional manufacturer
lead time. Note that all of the standards
in Figure 10 continue beyond the data
markers shown. The range of WF shown
within the figure reflect the approximate
transition from light-duty trucks to
MDVs at a WF of approximately 3,000
pounds. Also note that a GCWR of
22,000 pounds corresponds with a work
factor of approximately 5,500 pounds,
above which the GHG standards flatten
for MY 2030 and later. We consider
these standards feasible taking into
consideration the opportunities for
increasing penetration of advanced
technologies, within both the van and
MD pickup segments, as discussed
further in section IV.C.1 of the
preamble.

" MY 2028: Flatten at WF28,000 Ibs.

MY 2029 Flatten at WF26,8001bs.

© MY 2030+ Flatten at WF25,500 lbs.

650
027 (revised - fuel neutral)
vwes022029
< 2030
==2032
500
450
€
S~
20 400
o)
O
350
300
250
200
150

Figure 10: Final GHG Standards for
Medium-Duty Vehicles

ii. What fleet-wide CO, emissions levels
correspond to the standards?

Table 26 shows overall fleet average
target levels for both medium-duty vans

Work Factor (Ibs.)

and pickup trucks that are projected for
the standards. A more detailed break-
down of the projected CO, targets and
achieved levels is provided in RIA
Chapter 12. The actual fleet-wide
average g/mile level that would be

3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000 7,500 8,000 8,500 9,000 9,500 10,000

achieved in any year for medium-duty
vans and pickup trucks will depend on
the actual production of vehicles for
that year, as well as the use of the credit
averaging, banking, and trading
provisions.

TABLE 26—PROJECTED TARGETS FOR FINAL MEDIUM-DUTY GHG STANDARDS, BY BODY STYLE

; Total fleet
Vans CO» Pickups CO-
Model year (g/mile) (g/mile) (g%?ife)
2027 et et e e e e e b e e et e n et e e R R et et aR e e e e aeRe e e e e E et e e anne e e e ne e e e e nn e e e nneeennnes 392 497 461
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TABLE 26—PROJECTED TARGETS FOR FINAL MEDIUM-DUTY GHG STANDARDS, BY BODY STYLE—Continued

: Total fleet
Vans CO_ Pickups CO»
Model year (g/mile) (g/mile) (g(/;rg)ilze)
391 486 453
355 437 408
317 371 353
281 331 314
245 290 274

iii. MDV Incentive Multipliers

For the Heavy-duty (HD) GHG Phase
2 rule, EPA adopted credit multipliers
through MY 2027 for vehicles that
qualified as “advanced technology”
(i.e., PHEV, BEV and FCEV) based on
the administrative record at that time. In
the proposal for this rule (88 FR at
29243), we described the HD GHG Phase
2 advanced technology credit
multipliers as representing a tradeoff
between incentivizing new advanced
technologies that could have significant
emissions benefits and providing credits
that could allow higher emissions from
credit-using engines and vehicles. At
the time we finalized the HD GHG Phase
2 program in 2016, we estimated that
there would be very little market
penetration of PHEV, BEV, and FCEV in
the heavy-duty market in the MY 2021
to MY 2027 timeframe when the
advanced technology credit multipliers
would be in effect. Additionally, the
technology packages in our technical
basis of the feasibility of the HD GHG
Phase 2 standards did not include any
of these advanced technologies.

TABLE 27—ADVANCED TECHNOLOGY
MULTIPLIERS IN HD GHG PHASE
2—THE 2016 FINAL RULE APPLIED
THESE MULTIPLIERS TO MYs 2021
THROUGH 2027

Technology Multiplier
Plug-in hybrid electric vehi-
CleS v 3.5
All-electric vehicles ............... 4.5
Fuel cell electric vehicles ..... 55

In our assessment conducted during
the development of HD GHG Phase 2,
we found only one manufacturer had
certified HD BEVs through MY 2016,
and we projected “limited adoption of
all-electric vehicles into the market” for
MYs 2021 through 2027.562 At low
adoption levels, the benefits of
encouraging additional utilization of
these technologies outweighed negative
emissions impacts of multipliers.
However, as discussed in section IV of

56281 FR 73818 (October 25, 2016).

the preamble, manufacturers are now
actively increasing their use of PHEV
and BEV technologies in the medium-
duty segment with further support
through the IRA and other actions, and
we expect this growth to continue
through the remaining timeframe for the
HD GHG Phase 2 program and into the
timeframe for this medium-duty
program.

While we did anticipate that some
growth in development of these
technologies would occur due to the
credit incentives in the HD GHG Phase
2 final rule, we did not expect the level
of innovation observed since we
finalized the rule in 2016, the IRA or
BIL incentives, or that California would
adopt the Advanced Clean Trucks (ACT)
rule at the same time these advanced
technology multipliers were in effect.
We therefore proposed phasing out
multipliers for PHEV, BEV and FCEV
technologies one year earlier than
provided in the Phase 2 rule such that
the multipliers would be eliminated in
MY 2027.

EPA received comments both in
support of and in opposition to its
proposal to eliminate MDV multiplier
incentives for MY 2027 vehicles. Some
auto industry commenters opposed the
elimination of the multipliers for MY
2027 as they believed the multipliers are
important to address market
uncertainties and that changes in the
multipliers could be disruptive to
manufacturers’ planning and
development cycles already underway.
Other commenters supported EPA’s
proposal to remove multipliers for MY
2027 believing that multipliers are no
longer necessary given the rapid
advancement of BEVs in the MDV
market and given their concern that
multipliers erode the emissions benefits
of the program and could result in
emissions backsliding.

EPA has considered these comments
(as discussed further in section 3.1.8 of
the RTC). We believe that, if left as is,
the MY 2027 MDV multiplier credits
may allow for backsliding of emission
reductions expected from non-advanced
technology vehicles for some
manufacturers in the near term (i.e., the

generation of excess credits which could
delay the introduction of technology in
the near or mid-term) as sales of
advanced technology MDVs that can
generate the incentive credit continue to
increase. In light of the current
existence of, and expected continued
rapid increase in, adoption of advanced
technologies (including zero-emission
technologies) in the MDV market, EPA
is, as proposed, removing the BEV,
PHEV, and FCEV multipliers for MY
2027.

In the proposal, EPA also requested
comment on phasing down the MDV
multipliers for MYs 2025 and 2026.
Upon considering public comments, we
have decided not to make any changes
to the multiplier levels for MYs 2025—
2026. While one auto manufacturer
supported a phase-down of the MY
2025-2026 multipliers, another
manufacturer raised the concern that
changes to the multipliers in MY 2025—
2026 would not provide sufficient lead
time for manufacturers who have been
planning to utilize the multipliers in
their compliance plans for those model
years. Given that MY 2025 has already
begun and that MY 2026 begins as early
as nine months from this final rule, EPA
believes it would not be appropriate to
change the MY 2025 or 2026
multipliers. Therefore, the MDV MY
2025-2026 multipliers will remain in
effect as established under the Phase 2
rule.

4. Averaging, Banking, and Trading
Provisions for GHG Standards

Averaging, banking, and trading
(ABT) is an important compliance
flexibility that has long been built into
various highway engine and vehicle
programs (and nonroad engine and
equipment programs) to support
emissions standards that, through the
introduction and application of new
technologies, result in reductions in air
pollution. EPA is explaining the ABT
provisions of the GHG program as
background information, as we did not
reopen the existing provisions in 40
CFR 86.1865—12.

EPA’s first mobile source program to
feature averaging was issued in 1983
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global warming potential (GWP) HFC
refrigerants and/or reducing the leakage
of A/C systems. EPA has included air
conditioning (A/C) system credits in its
light-duty GHG program since the initial
program adopted in the 2010 rule.
Although the use of A/C credits has
been voluntary, EPA in past rules has
adjusted the level of the CO, standards
downward, making them more
stringent, to reflect the availability of
technology to mitigate these two
emission sources (and the associated
availability of credits). Manufacturers
opting not to adopt technologies that
improve A/C efficiency or reduce
refrigerant leakage emissions and earn
A/C credits, meet the vehicle GHG
standards through additional tailpipe
COs, emission reductions. In this FRM,
EPA is revising the A/C credits program
for light-duty vehicles in two ways.
First, for A/C system efficiency, as
proposed, EPA is limiting the eligibility
for voluntary credits for tailpipe CO»
emissions control to ICE vehicles
starting in MY 2027 (i.e., BEVs would
not earn A/C efficiency credits). Second,
for A/C refrigerant leakage control, EPA
is phasing down the credit from MYs
2027-2030 and retaining a small
permanent credit for MYs 2031 and
later.

i. Background on A/C Emissions in
Previous Programs

As noted above, there are two
mechanisms by which A/C systems
contribute to the emissions of GHGs:
through leakage of hydrofluorocarbon
(HFC) refrigerants into the atmosphere
(sometimes called ‘““direct emissions”)
and through the consumption of fuel to
provide mechanical power to the A/C
system (sometimes called “‘indirect
emissions”’).576 Since the first GHG
standards in 2010, EPA has regulated
the emissions of HFCs from vehicles by
identifying control strategies for
reducing refrigerant leakage (and for
reducing the climate impacts of GHG
leakage on a COze basis), offering credits
for adopting those strategies, and then
setting the stringency of the tailpipe
emissions standards based on the
feasibility of adopting technologies that
mitigate emissions from air
conditioning, with the final level of the
standards reflecting the level of the
credits a manufacturer could earn. Thus,
since 2010, the tailpipe standards have
been intentionally set to achieve control
of HFCs. This program has been
successful; since the 2010 rule,
manufacturers have reduced the impacts
of refrigerant leakage significantly by
using systems that incorporate leak-tight

576 40 CFR 1867-12 and 40 CFR 86.1868—12.

components and by using refrigerants
with a lower global warming potential.
When EPA established the light-duty
refrigerant credits in the 2010 rule, the
most common refrigerant was HFC 134a
which has a global warming potential of
1430. The high global warming potential
of HFC-134a, means that leakage of a
gram of HFC134(a) would have 1430
times the global warming potential of a
gram of CO,. Manufacturers have
steadily increased their use of low GWP
refrigerant HFO-1234yf which has a
GWP of 1, much lower than the GWP of
the HFC refrigerant it replaces. The A/
C system also contributes to increased
tailpipe CO, emissions through the
additional work required to operate the
compressor, fans, and blowers. This
additional power demand is ultimately
met by using additional fuel, which is
converted into CO, by the engine during
combustion and exhausted through the
tailpipe. These emissions can be
reduced by increasing the overall
efficiency of an A/C system, thus
reducing the additional load on the
engine from A/C operation, which in
turn means a reduction in fuel
consumption and a commensurate
reduction in CO, emissions.

In past rules, EPA adjusted the
stringency of the light-duty CO,
footprint curves to reflect the expected
adoption of technologies that reduce A/
C emissions (and the associated A/C
credits) by shifting the footprint curves
downward. In the 2010 rule and again
in subsequent rules, EPA increased the
stringency of the footprint curves for
cars and trucks to reflect the expected
adoption of technologies that reduce A/
C emissions and the associated and
relatively low-cost A/C credits earned.

For MDVs, EPA adopted a somewhat
different approach to address A/C
refrigerant emissions. In the Phase 1
rule, rather than indirectly regulating
HFCs through offering a credit, EPA
directly regulated HFCs through a
refrigerant leakage standard.577 This
approach eliminated the need to adjust
the CO- work factor-based standards to
account for the availability of adoption
of lower GWP refrigerants, as EPA did
in setting the prior light-duty standards.
EPA projected that manufacturers
would meet the leakage standard either
through the use of leak tight
components or through the use of
alternative refrigerants. In the Phase 2
rule, EPA revised the refrigerant leakage
standard to be refrigerant neutral,
meaning that regardless of the type of
refrigerant used, the loss of refrigerant
cannot exceed the standard of 11 g/year
or a percentage leakage rate greater than

57776 FR 57194 and 73525.

1.5 percent per year.5”8 The MDV
program does not include A/C efficiency
related credits or requirements.579

ii. Modifications to the A/C Efficiency
Credits

The previous light-duty vehicle A/C
indirect emissions reduction credits in
40 CFR 86.1868-12, which EPA also
commonly refers to as A/C efficiency
credits, are based on a technology menu
with a testing component to confirm
that the technologies provide emissions
reductions when installed as a system
on vehicles. The menu includes credits
for improved system components and
air recirculation settings designed to
reduce the A/C load on the IC engine.580
The A/C efficiency credits are capped at
5.0 g/mile for passenger cars and 7.2 g/
mile for light trucks. In addition, a
limited amount of vehicle tailpipe
testing (i.e., the “AC17” test) is required
for manufacturers claiming credits to
verify anticipated emissions reductions
are occurring. The credits have been
effective in incentivizing A/C efficiency
improvements since the program’s
inception, and manufacturers’ use of A/
C menu credits has steadily increased
over time. In MY 2022, 20 of 22
manufacturers reported efficiency
credits resulting in an average credit of
5.8 g/mile.581

EPA is finalizing its proposal that
beginning with MY 2027, A/C efficiency
credits are eligible only for vehicles
equipped with IC engines. Thus, BEVs
will no longer be eligible for A/C
efficiency credits after MY 2026.

The Alliance for Automotive
Innovation (AAI) and some vehicle
manufacturers provided comments
opposing the elimination of A/C
efficiency credits for BEVs. Some of
these commenters noted the importance
of more efficient A/C systems for BEVs
in improving overall BEV efficiency.
Other commenters including NGOs
supported EPA’s proposal and
specifically supported the decision not
to apply A/C efficiency credits to BEVs

578 Under the Phase 2 program, loss of refrigerant
from air conditioning systems may not exceed a
total leakage rate of 11.0 grams per year or a percent
leakage rate of 1.50 percent per year, whichever is
greater. See 81 FR 73742 and 40 CFR 1037.115(e).

579n the previous heavy-duty GHG rules, EPA
discussed but did not propose or finalize A/C
efficiency credits for MDVs. For further discussion
see 76 FR 57196 and 81 FR 73742.

580 Joint Technical Support Document, Final
Rulemaking for 2017-2025 Light-Duty Vehicle
Greenhouse Gas Emission Standards and Corporate
Average Fuel Economy Standards, EPA-420-R-12—
901, August 2012.

581 “The 2023 EPA Automotive Trends Report,
Greenhouse Gas Emissions, Fuel Economy, and
Technology since 1975,” EPA-420-R-23-033,
December 2023.
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given that BEVs have a zero grams per
mile compliance value.

The A/C efficiency credits are based
on emissions reductions from ICE
vehicles. They correspond to motor
vehicle emissions reductions that occur
when the A/C systems on ICE vehicles
are operated more efficiently, which in
turn reduces their use of electricity
produced by the alternator and engine,
and which in turn reduces pollution
emitted by the motor vehicle engine.
The credits provided an incentive for
manufacturers to increase the efficiency
of their A/C systems and in turn reduce
the pollution emitted by the vehicle
engine. The amount of the credits was
determined based on our technical
analysis of the emissions produced by
an ICE engine and how A/C efficiency
improvements could reduce such
emissions. In turn, while the credits
were optional, EPA established the GHG
standards accounting for the level of
credits that manufacturers could
potentially obtain.

Currently, BEVs are generating credits
even though the credits are based solely
on improvements to ICE vehicles, and
not representative of emissions
reductions for BEVs. That is, BEVs
completely prevent engine emissions.
Thus, improving A/C efficiency does
not and is not needed to further
decrease vehicle engine emissions.
Moreover, the amount of the credits
EPA previously determined based on
ICE vehicle emissions has no real-world
correlation to BEVs. Allowing BEVs to
generate A/C efficiency credits is
therefore not technically sound as it is
unrelated to controlling emissions from
the vehicle. Instead, they are receiving
a windfall of credits that fails to
correspond to any real-world reduction
in vehicle emissions, a problem which
increases in significance as the
manufacturers choose to produce an
increasing number of BEVs.

When EPA first established A/C
efficiency credits in the 2010 rule, BEV
sales were relatively small, and EPA
anticipated that BEVs would be required
eventually to reflect a portion of carbon
emissions from upstream electricity
generation in compliance results.
However, as discussed in section III.C.7
of this preamble, EPA has concluded it
is appropriate to measure compliance
with vehicle emissions standards solely
by reference to vehicle emissions and is
thus removing the MY 2027 date
previously specified in the regulations
for including upstream emissions in
compliance calculations for BEVs. In
addition, the ability of BEVs to generate
A/C credits has contributed to
manufacturers reporting BEV emissions
as less than zero, which is not

representative of actual vehicle
emissions and can be a source of
confusion. For example, in the latest
Trends report, Tesla, which sells only
BEVs, reported a fleet average
performance value of negative 23 g/mile
including 18.2 g/mile of A/C credits.579
Initially, when BEV sales were very low,
these issues and their impacts were
small, and the A/C efficiency credits in
turn provided some amount of incentive
for more efficient BEVs overall and
resulting upstream emission reductions.
However, EPA has reconsidered the
appropriateness of applying A/C
efficiency credits to BEVs in light of the
increasing level of BEVs that we
anticipate manufacturers will choose to
produce in future model years and our
final rule provision to indefinitely
exclude upstream emissions from BEV
compliance calculations. For all these
reasons, EPA believes limiting eligibility
for A/C efficiency credits to only ICE
vehicles beginning in MY 2027 is
appropriate. As described for off-cycle
credits in section III.C.6.i of this
preamble, the final rule also restricts the
applicability of A/C efficiency credits
for PHEVSs to the portion of vehicle
operation when the engine is running,
based on the vehicle’s utility factor.
Similar to the preceding discussion of
BEVs and A/C efficiency credits, this
calculation adjustment is appropriate to
associate A/C efficiency credits only
with ICE operation beginning in MY
2027.

EPA notes that its approaches for A/
C efficiency credits and off-cycle
credits, discussed in detail in section
II.C.6 of this preamble, differ even
though the types of emissions the
credits are designed to address (i.e.,
emissions not considered on the 2-cycle
compliance test cycles) are similar. As
discussed in section III.C.6 of this
preamble, while EPA is phasing out the
off-cycle credits entirely after MY 2032,
EPA is not phasing out A/C efficiency
credits for ICE vehicles because the A/
C efficiency credits program is more
robust as it includes a check of vehicle
emissions performance through AC17
testing. EPA established the AC17
testing requirements as part of the 2012
rule to provide an assurance that the A/
C systems earning credits were
providing anticipated emissions
reductions. As established in the 2012
rule, the AC17 test is mandatory for
MYs 2017 and later (with the exception
that manufacturers are not required to
test BEVs).582 The off-cycle credits
program includes no such mechanism to
check performance. EPA did not reopen
the existing AC17 testing provisions as

58277 FR 62722.

part of this rule; therefore, the AC17
testing requirements of manufacturers
earning A/C efficiency credits will
remain in effect under the MY 2027 and
later program.

EPA’s MDV GHG work factor-based
program does not include A/C system
efficiency provisions,583 and EPA did
not reopen this issue for this rule.

iii. Phase-Down of A/C Credits for
Reduced Refrigerant Leakage

The previous light-duty vehicle A/C
credits program in 40 CFR 86.1867-12
that was adopted in the 2012 rule also
included credits for low refrigerant
leakage systems and/or the use of
alternative low global warming potential
(GWP) refrigerants rather than
hydrofluorocarbons (HFCs). Under the
prior program, the potential available A/
C leakage credits are larger than the A/
C efficiency credits. The prior program
caps refrigerant related credits for
passenger cars and light trucks,
respectively, at 13.8 and 17.2 g/mile
when an alternative refrigerant is used
and 6.3 and 7.8 g/mile in cases where
an alternative refrigerant is not used.
Although the credits program has been
voluntary since its inception, the
standards were adjusted to reflect the
anticipated use of the credits and the
program has been effective in achieving
its goal of increasing the use of low
GWP refrigerants and low leak
technologies. Since EPA established the
refrigerant-based credits, low GWP
refrigerant HFO-1234yf has been
successfully used by many
manufacturers to claim the full
refrigerant replacement credits. As of
MY 2022, 97 percent of new vehicles
used the low GWP refrigerant.584 EPA
adopted a different approach for MDVss
by including in the program a
refrigerant leakage standard rather than
a credit.585

In December 2020, the American
Innovation and Manufacturing (AIM)
Act (42 U.S.C. 7675) was enacted. The
AIM Act, among other things, authorizes
EPA to phase down production and
consumption of HFCs in specific sectors
and subsectors, including their use in
vehicle A/C systems. The AIM Act has
sent a strong signal to all vehicle
manufacturers that there is no future for
using high GWP refrigerants in new
vehicles. In October 2023, in response to
the AIM Act, EPA finalized the
Technology Transitions Rule which

583 See 81 FR 73742, October 25, 2016.

584 “The 2023 EPA Automotive Trends Report,
Greenhouse Gas Emissions, Fuel Economy, and
Technology since 1975,” EPA-420-R-23-033,
December 2023. See Figure 5.5 in page 97.

585 See 40 CFR 1037.115(e) and 81 FR 73726,
October 25, 2016.
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duty vehicles may generate off-cycle
credits, but the program is much more
limited in the medium-duty work factor-
based program.

Under EPA’s regulations through MY
2026, there are three pathways by which
a manufacturer may accrue light-duty
vehicle off-cycle technology credits.590
The first pathway is a predetermined
list or “menu” of credit values for

specific off-cycle technologies that has

been effective since MY 2014.591 This

pathway allows manufacturers to use
credit values established by EPA for a
wide range of off-cycle technologies,
with minimal or no data submittal or
testing requirements. The menu
includes a fleetwide cap on credits to
address the uncertainty of a one-size-
fits-all credit level for all vehicles and

the limitations of the data and analysis
used as the basis of the menu credits.
The menu cap is 10 g/mile except for a
temporary increased cap of 15 g/mile
available only for MYs 2023-2026,
adopted by EPA in the 2021 rule.592 The
existing menu technologies and
associated credits are summarized in
Table 29 and Table 30.593

TABLE 29—EXISTING OFF-CYCLE TECHNOLOGIES AND CREDITS FOR CARS AND LIGHT TRUCKS

; Credit for light
Technology Credl} fc_)lr cars trucks 9
(g/mile) (g/mile)
High Efficiency Alternator (at 73%; SCalabIE) ........cocuiiiiiiiiiiiie e 1.0 1.0
High Efficiency Exterior Lighting (at 100W) 1.0 1.0
Waste Heat Recovery (at 100W; scalable) 0.7 0.7
Solar Roof Panels (for 75W, battery charging only) ........ccc.oooiiiiiiiiiiiiecee e 3.3 3.3
Solar Roof Panels (for 75W, active cabin ventilation plus battery charging) 2.5 2.5
Active Aerodynamic Improvements (scalable) ...........ccccooeiniiiiiiniiniennnenne. 0.6 1.0
Engine Idle Start-Stop with heater circulation SYStEM ..........ccocoiiiiiiiiiii e 2.5 4.4
Engine Idle Start-Stop without heater circulation SYStem ..........cccccooiiiiiiiiiiii e 1.5 2.9
Active Transmission Warm-Up 1.5 3.2
Active Engine Warm-Up .......... 1.5 3.2
S Te] U7 N L= (4 aF= T @731 (o] PSPPSR Up to 3.0 Up to 4.3

TABLE 30—EXISTING OFF-CYCLE TECHNOLOGIES AND CREDITS FOR SOLAR/THERMAL CONTROL TECHNOLOGIES FOR

CARS AND LIGHT TRUCKS

Thermal control technology C(Z'}r%ﬁ;)m Trlég/lﬁn%;%d't
GIASS OF GIAZING ...eietiitiiiti ettt ettt e e bt e bt e et e e eae e e bt e bt e e e bt sa et e bt e ea et e bt e sa et e ae e eaneebeeeaneenaneeneenane Up to 2.9 Up to 3.9
ACtiVE SEat VENTIALION .....oocneiiiieeeieee et e e e et e e e et e e e e eta e e e eteeeeaareeeaneeeeabeeeeanreeeaanreeeannes 1.0 1.3
SOlar REfIECHIVE PAINT ....ooceeieeeee et et e et e e et e e et e e e s neeeeasseeessseeeeaseeeeenseeeensseeeennenennsenenn 0.4 0.5
Passive Cabin VENtilation ..............ooo it e e e s e e e aae e e st e e e eateeeeeareeeeaeeeeenreeeeanreeeannes 1.7 2.3
PaXe (1R OF= o1 A B VA=T 0 11 F=1 (o] o NSRRI 2.1 2.8

A second pathway allows
manufacturers of light-duty vehicles to
use 5-cycle testing to demonstrate and
justify off-cycle CO» credits.59¢ The
additional emissions tests allow
emission benefits to be demonstrated
over some elements of real-world
driving not captured by the GHG
compliance tests, including high speeds,
rapid accelerations, and cold
temperatures. Under this pathway,
manufacturers submit test data to EPA,
and EPA determines whether there is
sufficient technical basis to approve the
off-cycle credits. The third pathway
allows manufacturers to seek EPA
approval, through a notice and comment
process, to use an alternative
methodology other than the menu or 5-
cycle methodology for determining the
off-cycle technology CO, credits.?95 This
option is only available if the benefit of

590 “The 2023 EPA Automotive Trends Report,
Greenhouse Gas Emissions, Fuel Economy, and
Technology since 1975,” EPA-420-R-23-033,
December 2023, for information regarding the use
of each pathway by manufacturers.

591 See 40 CFR 86.1869-12(b).

the technology cannot be adequately
demonstrated using the 5-cycle
methodology. For MDVs, the
manufacturers may use the public
process or 5-cycle pathways for
generating credits.596 There is no off-
cycle credits menu for MDVs.

EPA designed the off-cycle program to
provide an incentive for new and
innovative technologies that reduce real
world CO, emissions primarily outside
of the 2-cycle test procedures (i.e., off-
cycle) such that most of the emissions
reductions are not reflected or
“captured” during certification testing.
The program also provides flexibility to
manufacturers since off-cycle credits
may be used to meet their emissions
reduction obligations.

Since MY 2012, the program has
successfully encouraged the
introduction and use of a variety of off-

592 See 86 FR 74465.

593 See 40 CFR 86.1869-12(b). See also “Joint
Technical Support Document: Final Rulemaking for
2017-2025 Light-duty Vehicle Greenhouse Gas
Emission Standards and Corporate Average Fuel
Economy Standards for the Final Rule,” EPA-420—

cycle technologies, especially menu
technologies under the light-duty
program. The use of several menu
technologies has steadily increased over
time, including engine stop-start, active
aerodynamics, high efficiency
alternators, high efficiency lighting, and
thermal controls that reduce A/C energy
demand. The program has allowed
manufacturers to reduce emissions by
applying off-cycle technologies, at lower
overall costs, compared to the
technologies that would have otherwise
been used to provide reductions over
the 2-cycle test, consistent with the
intent of the program. Since MY 2012,
the quantity of off-cycle credits
generated by manufacturers steadily
increased over time. In MY 2022, the
industry averaged 9.2 g/mile of credits
with more than 95 percent of those

R-12-901, August 2012, for further information on
the definitions and derivation of the credit values.
594 See 40 CFR 86.1869-12(c).
595 Sge 40 CFR 86.1869-12(d).
596 See 40 CFR 86.1819-14(d)(13).
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credits based on the menu.597 Seven
manufacturers (BMW, Ford, GM, Honda,
Jaguar Land Rover, Stellantis, and VW)
claimed the maximum menu credit
available of 10 g/mile.579 Most
manufacturers used at least some off-
cycle technologies on 60—100 percent of
vehicles.598

The program has had mixed results
for 5-cycle and public process
pathways. There have been few 5-cycle
credit demonstrations, and the public
process pathway has been challenging
due to the complexity of demonstrating
real-world emissions reductions for
technologies not listed on the menu.
The public process pathway was used
successfully by several manufacturers
for high efficiency alternators, resulting
in EPA adding this technology to the
off-cycle menu beginning in MY
2021.599 The program has resulted in a
number of concepts for potential off-
cycle technologies over the years, but
few have been implemented, at least
partly due to the difficulty in
demonstrating the quantifiable real-
world emissions reductions associated
with using the technology. Many credits
sought by manufacturers have been
relatively small (less than 1 g/mile).
Over the past several years,
manufacturers have commented that the
process takes too long, but the length of
time is often associated with the need
for additional data and information or
issues regarding whether a technology is
eligible for credits.

ii. Phase Out of Off-Cycle Credits

EPA proposed a phase-out of the off-
cycle program for light-duty vehicles as
follows: (1) by setting a declining menu
cap starting with the 10 g/mile cap
currently in place for MY 2027 and then
phasing down to 8.0/6.0/3.0/0.0 g/mile
over MYs 2028-2031 such that MY 2030
would be the last year manufacturers
could generate credits; (2) by
eliminating the 5-cycle and public
process pathways starting in MY 2027;
and (3) by limiting eligibility for off-
cycle credits to vehicles with tailpipe
emissions greater than zero (i.e.,
vehicles equipped with IC engines)
starting in MY 2027.

EPA received a range of comments on
the off-cycle program proposal.
Comments received from environmental
NGOs, consumer groups, and many
states were generally supportive of the
proposed phase-out of the off-cycle
credits program, and many of these

597 The 2023 EPA Automotive Trends Report
(EPA—420-R-23-033), December 2023. See Tables
5.3 and 5.4.

598 Jpid. Figure 5.8.

59985 FR 25236.

commenters expressed concerns that the
off-cycle credits are not achieving the
real-world reductions reflected by the
current menu values. Comments
received from auto manufacturers
expressed concern about the phase-out
of the off-cycle credit program as they
believe the off-cycle program provides
an important additional pathway for
vehicle technologies that they believe
reflect real-world CO, emissions
reductions. Different auto manufacturers
provided various suggestions on how
the off-cycle program should be
retained, and many suggested that any
phase-out of the menu credits should be
slowed down and extended for
additional model years. Specifically,
several auto manufacturers believed
that, at a minimum, any phase-down of
the off-cycle credits program, like the A/
C leakage credits program, should be
slowed down in the early years of the
program as an additional means of
providing necessary lead time for the
revised standards. Manufacturers stated
that they view the off-cycle credits as a
potential tool for addressing
uncertainties in meeting the level of
stringency of the standards especially in
the early years of the program, as the
credits provide an additional means to
ensure the emissions targets are met.
Auto industry commenters also noted
that manufacturers have made
investments in off-cycle technologies
which are included as part of their
compliance plans and noted that off-
cycle technologies are among the lowest
cost means to reduce emissions.

Upon considering this range of public
comments, EPA is finalizing a phase-out
of off-cycle menu credits over the MY
2030-2033 timeframe as a reasonable
way to bring the program to an end.
Specifically, EPA is extending the
phase-out of off-cycle menu credits,
compared to our proposal, to provide a
longer transition period. As discussed in
the proposal (section III.B.6 of the draft
preamble) and above, the off-cycle
credit program was originally designed
both to give an incentive for new and
innovative technologies, and to provide
additional flexibility for manufacturers
in meeting the standards. Moreover, as
with AC credits, the level of the
standards was determined in light of the
availability of these credits.

EPA now finds that the off-cycle
program has achieved its goal of
incentivizing the adoption of innovative
technologies for ICE-based vehicles to
reduce emissions that might otherwise
not have been adopted. EPA also
recognizes that, as some commenters
argue, the credit values for
implementing specific technologies are
outdated and may no longer be

reflective of the real-world emissions
impact of the off-cycle technologies.
These concerns are only heightened by
the increase of BEVs in the market and
the increased stringency of the
standards (which makes off-cycle
credits a greater proportion of
compliance). For these reasons, and as
explained further below, EPA finds it
appropriate to phase out the off-cycle
program, including finalizing its
proposal to eliminate the 5-cycle and
the public process pathways for off-
cycle credits beginning in MY 2027 for
both light-duty and medium-duty
vehicles.

At the same time, EPA recognizes that
there will be a substantial number of
ICE-based vehicles sold under these
standards which would benefit from off-
cycle technologies that reduce
emissions and we recognize that
manufacturers may have made
substantial use of off-cycle credits in
their planned compliance strategies, a
concern which is heightened by the
increase in stringency of the standards.
For these reasons, and consistent with
our past practice of taking the
availability of credits into account in
determining the appropriate level of the
standards, we judge that it is
appropriate to adopt a slower phase-out
of the off-cycle credits to provide a
smoother transition and reduce
concerns about lead time for the early
years of the program. Specifically,
instead of the proposed menu cap
phase-out of 10/8/6/3/0 g/mile in MYs
2027-2031, EPA is finalizing provisions
that retain the 10 g/mile menu cap
through MY 2030, with a phase-out of
8/6/0 g/mile in MYs 2031-2033. The
final phase-out of the menu cap is
shown in Table 31.

TABLE 31—OFF-CYCLE MENU CREDIT
CAP PHASE DOWN, FINAL PRO-
GRAM, EXPRESSED IN CO, G/MILE

Off-cycle
menu credit

cap
(CO; g/mile)

MY

10
10
10
10
8.0
6.0
0.0

EPA is also finalizing its proposal to
limit eligibility of off-cycle credits to
vehicles equipped with an IC engine
beginning in MY 2027; thus, BEVs will
no longer be eligible for off-cycle credits
beginning in MY 2027. The off-cycle
menu credits were established based on
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comments in past rules that it should
revise the program to better ensure real-
world emissions reductions.604
However, EPA has learned through its
experience with the program to date that
such demonstrations can be exceedingly
challenging. At this time, EPA has not
identified a single robust methodology
that can provide sufficient assurance
across potential off-cycle technologies
due to the wide variety of off-cycle real
world conditions over which a potential
technology may reduce emissions. EPA
does not have a methodology that would
provide such assurance across a range of
technologies, nor did commenters
provide suggestions on such a
methodology. Finally, while the off-
cycle program provides an incentive for
off-cycle emissions reduction
technologies, it does not include full
accounting of off-cycle emissions.
Vehicle equipment such as remote start
and even roof racks added at the
dealership may well increase off-cycle
emissions. For all of these reasons,
EPA’s final rule de-emphasizes the role
of off-cycle credits in the future and the
credits will be phased out over time,
with the program ending altogether in
MY 2033 as described above.

7. Treatment of PEVs and FCEVs in the
Fleet Average

In the 2010 rule, for MYs 2012-2016,
EPA measured compliance based on
tailpipe emissions for the electric-only
portion of operation of BEVs/PHEVs/
FCEVs up to a per-company cumulative
production cap.697 As originally
envisioned in the 2012 rule, starting
with MY 2022, the compliance value for
BEVs, FCEVs, and the electric portion of
PHEVs in excess of individual
automaker cumulative production caps
would be based in part on net upstream
emissions accounting (i.e., EPA would
attribute a pro rata share of national CO,
emissions from electricity generation to
each mile driven under electric power
minus a pro rata share of upstream
emissions associated with from gasoline
production). The 2012 rule would have
required net upstream emissions
accounting for all MY 2022 and later
electrified vehicles. However, in the
2020 rule, prior to upstream accounting
taking effect for any automaker, EPA
revised its regulations to extend the
practice of basing compliance on
tailpipe emissions for all vehicle and

607 75 FR 25234 (May 7, 2010). As discussed
elsewhere in this preamble, in addition to
measuring tailpipe emissions for compliance, EPA
has adopted credit programs for “off-cycle” and A/
C, which reflect emissions that are not captured on
the compliance test cycles.

fuel types through MY 2026 with no
production cap.

In this rule, EPA is making the current
treatment of PEVs and FCEVs through
MY 2026 permanent, as proposed. EPA
is including only emissions measured
directly from the vehicle in the vehicle
GHG program for MYs 2027 and later,
consistent with the treatment of all
other vehicles. For purposes of
measuring compliance with tailpipe
emissions standards, emissions from
electric vehicle operation will be
measured based on tailpipe emissions.
Vehicles with no IC engine (i.e., BEVs
and FCEVs) will be counted as 0 g/mile
in compliance calculations, while
PHEVs will apply the 0 g/mile factor to
electric-only vehicle operation (see also
section III.C.8 of the preamble for EPA’s
treatment of PHEVs).608 The program
has now been in place for a decade,
since MY 2012, with no upstream
adjustments to tailpipe compliance
calculations. EPA originally proposed
using upstream emissions in PEV
compliance calculations at a time when
there was little if any regulation of
stationary sources for GHGs, and noted
at the time this was a departure from its
usual practice of relying on stationary
source programs to address pollution
risks from stationary sources.609 In the
2020 rule, EPA extended 0 g/mile in
part because power sector emissions
were declining and the trend was
projected to continue and stated “EPA
agrees that, at this time, manufacturers
should not account for upstream utility
emissions.” 610 As noted elsewhere,
power sector emissions are expected to
decline significantly in the future. EPA
continues to believe that it is
appropriate for any vehicle which has
zero tailpipe emissions to use 0 g/mile
as its compliance value.611 This
approach of looking only at vehicle
emissions and letting stationary source
GHG emissions be addressed by
separate stationary source programs is
consistent with how the compliance
value for every other motor vehicle is
calculated. EPA notes that emissions
from stationary sources under CAA title

608 EPA notes that in our regulations governing
the emissions testing of light-duty vehicles there is
a statement that manufacturers of BEVs need not
submit test data, and “[t]ailpipe emissions of
regulated pollutants from vehicles powered solely
by electricity are deemed to be zero.” 40 CFR
86.1829-15(f). EPA adopted this provision in
recognition of the fact that requiring BEV
manufacturers to undertake emissions testing of
their vehicles would be an unreasonable burden,
precisely because it is well-established that every
BEV will have zero tailpipe emissions.

60975 FR 25434.

61085 FR 25208.

611 See Section IV.C.3 of this preamble for a full
discussion of power sector emissions projections.

I are regulated under an entirely
different statutory scheme than mobile
sources under CAA title IT and the
upstream adjustment EPA originally
adopted would make the compliance
test results of BEVs depend in part on
factors entirely beyond the control of
BEV manufacturers (i.e., the carbon
emissions and transmission efficiency of
the electricity grid, as compared to
emissions of the refinery sector).
Moreover, if EPA deviated from this
tailpipe emissions approach by
including upstream accounting, it is
unclear why it would be appropriate to
do so for BEV but not for all vehicles,
including gasoline-fueled vehicles. Put
more concretely, EPA does not think it
is appropriate to subject vehicle
manufacturers to a compliance scheme
that effectively requires them to account
for emissions arising from factors as
diverse as the extraction of coal, natural
gas, and crude oil; crude oil refining;
electricity generation; electricity
transmission; and wholesale and retail
distribution of gasoline. These factors
reinforce EPA’s conclusion that the
appropriate basis for measuring
compliance with engine and vehicle
standards promulgated under CAA 202
are emissions from vehicles and
engines. EPA notes that while upstream
emissions are not included in vehicle
compliance determinations, which are
based on direct vehicle emissions,
upstream emissions impacts from fuel
production at refineries and electricity
generating units are considered in EPA’s
analysis of overall estimated emissions
impacts and projected benefits, as
detailed in section VIII of this preamble.

8. PHEV Utility Factor
i. Final Fleet Utility Factor

A fleet utility factor provides a means
of accounting for a PHEV’s operation
using electricity, known as the charge
depleting mode, with respect to the total
mileage that a PHEV travels. The
distance traveled by a PHEV driver in
charge depleting mode is dependent on
two significant factors. The first is the
size or capacity of the battery. Typically,
a PHEV with a larger battery will have
greater charge depleting range, all other
vehicle attributes equal. The second
important factor is the driver’s
propensity to charge the battery. SAE
J2841 states explicitly that the UF
represented in the SAE standard
assumes that a PHEV is fully charged at
least once per day. Recent data and
literature have identified that the
current utility factor curves
overestimate the fraction of driving that
occurs in charge depleting operation.
Vehicle operators are not charging their
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vehicles often enough, and/or are
operating them in a manner that results
in substantially less charge depleting
operation and greater CO, emissions as
compared to the current PHEV
compliance procedure. This literature
also concludes that vehicles with lower

charge depleting ranges have even
greater discrepancy between the
compliance procedure and actual CO,
emissions.

EPA is finalizing its proposed change
to the light-duty vehicle PHEV Fleet
Utility Factor (FUF) curve used in CO»

compliance calculations for PHEVs but
delaying its implementation in
recognition of the benefits of providing
additional lead time for manufacturers
to adjust to this change. The current
SAE J2841 FUF curve and the finalized
FUF curve are shown in Figure 11.

(A o
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FUF (Fleet Utility Factor)
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- SAE J2841 FUF
= FUF Finalized

Figure 11: SAE J2841 FUF and
Finalized FUF (Fleet Utility Factor) for
PHEV Compliance

EPA received many comments
regarding the proposed change to the
PHEV fleet utility factor (FUF). Many
NGOs and state air organizations
supported a change to the fleet utility
factor based on the available data, third
party analyses, and EPA’s analysis.
These commenters noted that the
current SAE J2841-based utility factor
provides too much credit because actual
CO; emissions from PHEVs are much
higher than estimated in the current
compliance calculation. The NGOs also
believe that the continued application of
the SAE UF could result in inaccurate
and lower accounting of CO, emissions
for PHEVs than in-use data indicates,
thereby allowing manufacturers to delay
application of additional CO,-reducing
technologies. These commenters also
noted that the current PHEV data
supports a utility factor much lower
than that proposed. Several NGOs and
the California Air Resources Board
recommended that EPA adopt a lower
utility factor than the one proposed,
based on the available data.

In contrast, the Alliance for
Automotive Innovation (AAI) and
several of its member companies

40 &0 80 100 120 140

CD Ranges [miles], GHG Emission Certified

recommended that EPA retain the
current SAE J2841-based utility factor.
The comments from industry noted the
importance of PHEVs as a bridge
technology to BEVs. These commenters
hypothesized that future PHEVs would
be operated in a manner better reflected
by the SAE-based UF, based on their
projections that future PHEVs will have
increased range and power, as the result
of the CARB’s ACC II requirements, and
that future expansions of charging
infrastructure and increasing consumer
familiarity with PHEVs will lead to
consumers charging PHEVs more
frequently. In addition, AAI and some of
the vehicle manufacturers commented
on the quality of the data used to
support the proposed PHEV FUF, the
California Bureau of Automotive Repair
(BAR) data, and the analytical methods
that EPA applied, for example, stating
the data set was not statistically
significant and not a valid
representation of current or future PHEV
activity. Industry and academic
commenters also commented that the
data set was skewed towards vehicles
that had recently relocated to the state
of California that had potentially been
operated over long distances without
charging. Several commenters also
believed that the proposed FUF was not

160 180

a better representation of the PHEV FUF
as compared to the SAE J2841-based
FUF and should therefore not be
finalized. Finally, AAI, vehicle
manufacturers and an academic
coalition recommend that if a new FUF
is appropriate, then instead of finalizing
arevised FUF in this rule, EPA should
work collaboratively with the
Department of Transportation,
Department of Energy, Society of
Automotive Engineers, and vehicle
manufacturers to develop an alternative.

EPA carefully considered all the
comments we received in response to
the proposed revised FUF. In addition,
and as noted below, we have received
an updated set of data from BAR
representing an additional year of PHEV
activity. Also, in response to comments
received, we duplicated and expanded
the statistical analysis of all the
available data to address the technical
analysis concerns raised in comments.

EPA agrees with commenters on the
importance of PHEVs as a technology
that might be best suited to meet the
needs of some consumers, particularly
over the timeframe of this rulemaking.
PHEVs have the potential to reduce
vehicle GHG emissions, but the degree
to which that potential is realized
depends on whether they are charged
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existing MY 2021 standards into
delayed primary program standards
after MY 2026. Starting in MY 2027,
SVMs will meet primary program
standards albeit with additional lead-
time. As shown in Table 32, EPA is
finalizing that SVMs will meet the
primary program standards for MY 2025
in MY 2027, providing an additional
two years of lead time as compared to
larger volume manufacturers. EPA is
also establishing a period of stability

(keeping the standards at MY 2021
levels for MY 2021 through MY 2026)
rather than year-over-year incremental
reductions in the standards levels for
SVMs which was 3 percent per year in
their previous individual standards for
MY 2017 to MY 2021. SVMs have fewer
vehicle models over which to average,
and EPA believes a staggered phase
down in standards with a period of
stability, and the opportunity to
generate additional credits, between the

steps is reasonable. As shown in Table
32, EPA is establishing a delayed
schedule for SVMs to meet the primary
program standards, until SVMs are
required to meet the final MY 2032
standards in MY 2032. EPA did not
reopen the eligibility requirements for
the SVM standards currently in the
regulations for SVM alternative
standards and SVMs will need to
remain eligible to use these
provisions.625

TABLE 32—ADDITIONAL LEAD TIME FOR SVM STANDARDS UNDER THE PRIMARY PROGRAM

Model year

Primary
program
standards
that apply

Years of
additional lead
time

2025
2025
2027
2028
2030
2032

o= wN

This additional lead time approach is
similar to the approach EPA used in the
2012 rule to provide additional lead
time to intermediate volume
manufacturers.626 As with the
intermediate volume manufacturer
temporary lead time flexibility, EPA
believes that the additional lead time for
SVMs will be sufficient to ease the
transition to more stringent standards in
the early years of the program that could
otherwise present a difficult hurdle for
them to overcome. The alternative
phase-in will provide additional lead
time for SVMs to better plan and
implement the incorporation of CO»
reducing technologies and/or provide
time needed to seek and secure credits
from other manufacturers, if they so
choose, to bring them into compliance
with the primary standards.

Importantly, SVMs will continue to
remain eligible to use the ABT 5-year
credit carry-forward provisions,
allowing SVMs to bank credits in these
intermediate years to further help
smooth the transition from one step
change in the standards to the next. EPA
is, however, prohibiting any SVM
opting to use the additional lead time
allowance from trading credits
generated under the additional lead
time standards to another manufacturer.
These credit provisions are already in
place as part of the current SVM
alternative standards, and EPA did not
reopen them in this rulemaking. EPA
believes that credit banking along with
the staggered phase down of the

625 See 40 CFR 86.1818—12(g).
626 77 FR 62795.

standards will help SVMs meet the
standards, recognizing that they have
limited product lines. As with the SVM
alternative standards, SVMs will have
the option of following the additional
lead time pathway with credit trading
restrictions or opt into the primary
program with no such restrictions. Once
opted into the primary program,
however, manufacturers will no longer
be eligible for the alternative standards.

Environmental and public health
organizations commented in support of
our approach for phasing the SVMs into
the primary program. They agreed with
EPA’s conclusions that transitioning
SVMs into the primary program is
consistent with the recent
announcements and developments in
the business models of the SVMs who
have previously been approved less
stringent standards.

EPA received comments from the
SVMs opposing changes to the
alternative standards approach, based
on what they view as challenges in their
ability to average across limited product
lines, access to technology, limited
volumes, and their position in the
market compared to larger OEMs. EPA
has carefully considered these
comments and has concluded that it is
appropriate to provide SVMs an
extended phase in before meeting the
standards of the primary program.

SVMs commented that they would
not be able to comply without the
purchase of credits and that they felt
there was uncertainty in purchasing

627 See 85 FR 39561, July 1, 2020. For
comparison, the maximum footprint target for any

credits and that it was unfair to have a
standard that, in their view, required the
purchase of credits. EPA notes that it
has modeled reasonable compliance
paths for the SVMs. EPA has also
modeled a “no credit trading” scenario
which identifies a reasonable
compliance path for the SVMs even if
no automaker is willing to sell credits,

a situation which we consider very
unlikely to occur (especially in light of
the surplus credits generated by EV-only
manufacturers). EPA views these
modeling results as confirmatory of, but
not necessary to, our judgment that the
standards are feasible and appropriate
for SVMs, and we also note that these
compliance paths were modeled under
the conservative assumption that SVMs
must meet the final standards without
any additional lead time allowance.
EPA also notes that the current
regulatory structure offers SVMs
substantial compliance flexibilities.
SVMs have alternative standards for MY
2021 of between 308 and 377 g/mile,
well above the primary program
standards.627 In addition, EPA is
maintaining the MY 2021 alternative
standards for 5 years to enable SVMs to
bank credits. EPA notes the increasing
market for luxury and high-performance
vehicles with more advanced control
technologies, including the electrified
technologies already applied by some
manufacturers, and judges that that the
final standards are feasible and
appropriate for SVMs in light of the
combination of additional lead time, the

passenger car in MY 2021 under the primary
program is 215 g/mile.
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opportunity to bank additional credits
as compared to the alternative standards
and, if necessary, the opportunity to
purchase credits. History has shown
that SVMs can purchase credits when
needed, as EPA’s compliance data
confirms that such transactions have
occurred. As discussed elsewhere in
this preamble, GHG credit trading is
also currently happening between large
OEMs, and the existence of BEV-only
manufacturers, with anticipated
increased future BEV volumes, provides
further assurance that the market is
available, if needed.

D. Criteria Pollutant Emissions
Standards

EPA anticipates that internal
combustion engine (ICE) vehicles will
be a significant part of new vehicle sales
for years to come. As the vehicle fleet
ages, ICE-based vehicles will remain in-
use throughout the analysis period for
this final rule with an estimated 84
percent of the light- and medium-duty
fleet continuing to burn fossil fuel in
calendar year 2032 (see Chapter 8.2 of
the RIA). EPA intends for its criteria
pollutant emissions standards program
to continue to obtain feasible and
significant reductions in criteria
pollutant 628 emissions and mobile
source air toxics, while also ensuring
that vehicles do not backslide on
existing emissions control
achievements.

EPA is finalizing changes to criteria
pollutant emissions standards for both
light-duty vehicles and medium-duty
vehicles 629 (MDV). These criteria
pollutant standards are referred to as
Tier 4 standards below. The light-duty
vehicle standards apply to LDV, light-
duty trucks (LDT), and medium-duty
passenger vehicles (MDPV) 630, while
the MDV standards apply to class 2b
and 3 vehicles. For both light-duty
vehicles and MDV, NMOG+NOx bin
structure, —7°C NMOG+NOx, PM, CO,
formaldehyde (HCHO), —7°C CO, and
NMOG+NOx provisions aligned with
the CARB Advanced Clean Cars II

628 In this notice, EPA is using “‘criteria
pollutants” to refer generally to criteria pollutants
and their precursors, including tailpipe NMOG,
NOx, PM, and CO, as well as evaporative and
refueling HC.

629 Although we have established light-duty and
medium-duty vehicle programs, according to size,
weight and function of vehicles, we recognize that
all vehicles with weight over 6,000 1b are
considered “heavy-duty vehicles” for purposes of
section 202(a)(3), and we have revised the criteria
pollutant standards for these vehicles consistent
with that provision.

630 MDPV have GVWR of MDV (8501 to 14,000
pounds) but are designed primarily for the
transportation of people and follow light-duty
vehicle standards. See Section IILE of the preamble
for the Tier 4 definition of MDPV.

program phase-in over a period of time.
The phase-in structure is described in
section II1.D.1 of this preamble.

For light-duty vehicles, EPA is
finalizing more protective NMOG+NOx
standards in the form of a MY 2027-
2032 declining fleet average for LDV
and LDT1-2, the same declining fleet
average for LDT3—4 and MPDV in the
“early”’ compliance program, or
alternatively, a single step down in MY
2030 for LDT3—4 and MPV in the
“default” program. The revisions also
include the elimination of higher
certification bins, a requirement for the
same fleet average emissions standard to
be met across four test cycles (25°C FTP,
HFET, US06, SC03), a change from a
fleet average NMHC standard to a fleet
average NMOG+NOx standard in the
—7°C FTP test, and three NMOG+NOx
provisions aligned with the CARB
Advanced Clean Cars II program. Details
are discussed in sections II1.D.2 and
NI.D.7 of this preamble.

NMOG+NOx changes for MDV
include a fleet average that steps down
in MY 2031 in the default program or
declines from MYs 2027-2033 in the
early compliance program, the
elimination of higher certification bins,
a requirement for the same fleet average
emissions standard to be met across four
test cycles (25°C FTP, HFET, US06,
SC03), and a new fleet average
NMOG+NOx standard in the —7°C FTP.
EPA is also finalizing in-use standards
for spark ignition and compression
ignition MDV with GCWR above 22,000
pounds that are consistent with MY
2031 and later California chassis-
certified MDV in-use emissions
standards.?31 NMOG+NOx standards
and other related provisions are
discussed in sections III.D.2 and III.D.5
of this preamble.

EPA is finalizing a PM standard of 0.5
mg/mile for light-duty vehicles and
MDYV that must be met across three test
cycles (—7°C FTP, 25°C FTP, US06), a
requirement for PM certification tests at
the test group level, and a requirement
that every in-use vehicle program
(IUVP) test vehicle is tested for PM. The
0.5 mg/mile standard is a per-vehicle
cap, not a fleet average. (Note that EPA
discusses later in this section the
background and history of per-vehicle
cap standards and fleet-average

631 California Environmental Protection Agency,
Air Resources Board. Part 1, Section I.4. California
Provisions: Certification and In-Use testing
requirements for chassis certified Medium-Duty
Vehicles (MDV) with a Gross Combination Weight
Rating (GCWR) greater than 14,000 pounds, using
the Moving Average Window (MAW). “California
2026 and Subsequent Model Year Criteria Pollutant
Exhaust Emission Standards and Test Procedures
for Passenger Cars, Light-Duty Trucks, and
Medium-Duty Vehicles.” August 25, 2022.

standards). There are some differences
in the final program from what was
originally proposed, including the
provision of additional lead time
through a more gradual phase-in. Details
are provided in section II1.D.3 of this
preamble.

EPA is finalizing CO and HCHO
emissions requirement changes for light-
duty vehicles and MDVs including
transitioning to emissions caps (as
opposed to bin-specific standards), a
requirement that CO emissions caps be
met across four test cycles (25°C FTP,
HFET, US06, SC03), and a CO emissions
cap for the —7°C FTP that is the same
for all light-duty vehicles and MDVs.
There are changes to the requirements
from what was proposed. Details are
provided in section II1.D.4 of this
preamble.

The Agency received significant
comments on proposed programmatic
elements related to high GCGWR MDVs.
Significant changes were made in
response to comments. The Agency is
finalizing proposed Alternative 2 in
order to address emissions from high
GCWR MDVs. Please refer to section
II1.D.5 of the preamble for a summary of
comments, summary of the proposed
alternatives, and a detailed description
of the final program.

EPA is finalizing a refueling standards
change to require incomplete MDVs to
have the same on-board refueling vapor
recovery standards as complete MDVs.
See section IIL.E.6 of this preamble.

EPA is not finalizing new
requirements for the control of
enrichment on gasoline vehicles. The
agency will continue to gather data on
the circumstances under which vehicles
use enrichment in the real world, as
well as estimates of the impact on
emissions inventories due to command
enrichment. In addition, we will
continue to review AECD applications
to ensure that the AECD process is being
used appropriately. EPA may revisit
additional enrichment controls in a
future rulemaking. Additional
discussion is found in section IILE.8 of
this preamble.

The final standards allow light-duty
vehicle 25°C FTP NMOG+NOx credits
and —7°C FTP NMHC credits
(converting to NMOG+NOx credits) to
be carried into the new program. It only
allows MDV 25°C FTP NMOG+NOx
credits to be carried into the new
program if a manufacturer selects the
early compliance pathway. New credits
may be generated, banked and traded
within the new program to provide
manufacturers with flexibilities in
developing compliance strategies.
Details are shown in section IIL.D.2.v of
the preamble.
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EPA is finalizing the same criteria
pollutant emissions standards for small
volume manufacturers (SVM) as for
large manufacturers but with a delayed
phase-in to provide additional lead time
to implement the standards. See section
III.LE.10 of this preamble for details.

Useful life standards for light-duty
vehicles and MDV are described in 40
CFR 86.1805-17.

EPA’s initial emission standards were
established as per vehicle (“cap”)
standards, with new standards often
phased in as an increasing percentage of
the fleet over time, to allow for gradual
deployment of new technologies. Over
the last two decades, EPA has found
that fleetwide average standards can
also be an effective approach for
reducing emissions. Fleetwide average
standards enable and encourage
manufacturers to develop and deploy a
variety of new technologies which may
be more appropriate for specific
segments of their fleet. As with ABT
generally, fleetwide averaging allows
greater flexibility and can incentivize
overcompliance in some segments,
which can benefit manufacturers,
consumers and the environment (as new
technologies are developed and
deployed). However, fleetwide average
standards may require additional testing
requirements, since the specific level of
emissions is important, not merely the
meeting of a per vehicle standard. EPA
has historically used cap standards for
PM and CO, while it has historically
used fleet average standards for
NMOG+NOx and GHG.632 EPA is
continuing this approach because it will
be less disruptive to manufacturer’s
compliance planning and because EPA
finds that the fleet average approach is
more appropriate for NMOG+NOx and
GHG because those standards offer more
useful opportunities for varying the
deployment of compliance strategies
across a manufacturer’s product lines,

whereas the additional testing burden to
establish precise emissions levels is less
warranted for PM and CO emissions.633

EPA received a wide range of
comments from a broad spectrum of
stakeholders regarding the scope and
stringency of the proposed criteria
pollutant standards. NGOs, states,
public health organizations, suppliers
and a supplier trade association were
strongly supportive of EPA finalizing
the most protective criteria pollutant
standards possible while vehicle
manufacturers and their trade
association, the Alliance for Automotive
Innovation (AAI), voiced concerns
regarding the stringency of the
standards, the lack of need for
additional emissions reductions, lack of
alignment with CARB ACC II, phase-in
timing and feasibility. Support for the
revised standards included references to
the significant public health impacts
stemming from vehicle emissions,
especially in communities with
environmental justice concerns, and
references to the need for assistance in
attaining the NAAQS. Vehicle
manufacturers stated that more stringent
criteria pollutant standards would be a
distraction from their efforts to electrify
the light- and medium-duty fleets.
Vehicle manufacturers also commented
that they had extensive collaboration
with the California Air Resources Board
(CARB) during the development of
CARB’s recently finalized Advanced
Clean Car II (ACC II) standards and
industry broadly recommended that
EPA adopt the ACC II program in lieu
of our proposed standards.

1. Phase-In of Criteria Pollutant
Standards

i. Light-Duty Vehicle Phase-In

The phase-in of the revised criteria
pollutant standards is an important facet
of our program. EPA received comments
from many states, NGOs, and suppliers

to finalize the most stringent standards
at the earliest opportunity, while auto
manufacturers generally commented
that additional lead time was necessary.
EPA addressed these comments for the
final program as described below.

The criteria pollutant phase-in for
light-duty vehicles applies to the
NMOG+NOx bin structure, PM, —7°C
NMOG+NOx, CO, HCHO, —-7°C CO, and
three provisions aligned with CARB
ACCII (PHEV high power cold starts,
early driveaway, intermediate soak mid-
temperature starts). We are finalizing an
extended phase-in for small volume
manufacturers to provide additional
lead time, as described below. The light-
duty vehicle NMOG+NOx declining
fleet average has its own timeline
described in section IIL.D.2 of the
preamble.

Light-duty vehicle criteria pollutant
phase-in schedules are shown in Table
33. Manufacturers comply with phase-in
scenarios based on the projected
number of vehicles sold or produced for
sale in the United States in a given
model year. LDV and LDT1-2 (GVWR <
6000 1b) vehicles follow a 20, 40, 60,
100 percent phase-in schedule. LDT3-4
(GVWR 6001-8500 1b) and MDPV may
follow either a default phase-in that
steps to 100 percent in MY 2030 that
provides a full four years of lead time
as required by CAA section 202(a)(3)(C),
or they may choose to follow an early
phase-in schedule that ramps from 20
percent to 100 percent from MY 2027 to
2030. If a manufacturer chooses the
early phase-in schedule, its LDV, LDT1—
2, LDT3—4, and MDPV fleets are
averaged together as one group. This
scenario could be advantageous for a
manufacturer as it allows lower emitting
vehicles from one category to help with
compliance in another. Credits from
Tier 3 and new credits earned in Tier 4
are described in section II1.D.2.v of the
preamble.

TABLE 33—TIER 4 LIGHT-DUTY VEHICLE CRITERIA POLLUTANT PHASE-IN SCHEDULES

LDT3-4
LDV, LDT1-2 (GVWR 6001-8500 Ib), MDPV
Model year (GVWR < 6000 Ib)

(%) default early

(%) (%)
20 0 20
40 0 40
60 0 60
2030 ettt h b e E e a R R R £ e R e E e R E b et R bt bR e e st b r e r s 100 100 100

632 NMOG standards were fleet average standards
under the NLEV program, while NOx standards
were fleet average standards beginning with Tier 2.
In Tier 3, EPA adopted NMOG+NOx standards as
fleet average standards. GHG standards have been
fleet average standards since they were adopted in

2010, in part to harmonize with the NHTSA fuel
economy program.

633 For example, if EPA were to adopt fleet
averaging for PM, the variability of PM
measurements would become increasingly
important. While EPA finds that there is strong

technical basis to measure and certify PM below 0.5
mg/mile, we conclude it is appropriate to gain
additional experience with measuring PM at these
levels before requiring the use of new measurement
procedures for averaging purposes.
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Vehicles that are not part of the
phase-in percentages are considered
interim vehicles, which must continue
to demonstrate compliance with all Tier
3 regulations with the exception that all
vehicles (interim and those that are part
of the phase-in percentages) contribute

to the Tier 4 light-duty vehicle
NMOG+NOx declining fleet average
described in section II1.D.2 of the
preamble.

For small vehicle manufacturers
(SVM),634 we are establishing a
schedule that provides additional lead

time in meeting the light-duty vehicle
criteria pollutant standards. The SVMs
schedule steps from 0 percent to 100
percent in MY 2032 and is shown in
Table 34. Before MY 2032, SVMs must
comply with all Tier 3 standards and all
Tier 3 bins remain available to them.

TABLE 34—TIER 4 LIGHT-DUTY VEHICLE CRITERIA POLLUTANT PHASE-IN SCHEDULES FOR SMALL VOLUME

Model year

MANUFACTURERS
LDV, LDT1-2 LDT3-4
(GVWR < 6000 Ib) (GVWR 6001-8500 Ib), MDPV
(%) %

0 0

0 0

0 0

0 0

0 0

100 100

EPA received comments from the
Alliance for Automotive Innovation
(AAI) as well as some of its members
regarding the proposed phase-in. AAI
noted that had EPA adopted the CARB
ACC II program, the proposed phase-in
would have been more acceptable,
however, because EPA had proposed
new standards and test procedures the
risk to a manufacturer’s compliance
planning is higher. AAT and
manufacturers also commented that the
agency should provide more time to
meet the new standards.

EPA continues to believe that the
proposed criteria pollutant program is
feasible and appropriate and has chosen
not to adopt the CARB ACC II criteria
pollutant program. With respect to
phase-in, we have provided an
additional year of phase-in in response
to manufacturer concerns. As we
elaborate further below in our
discussion of specific requirements and
in the RTC, we have separately assessed
the reasonableness of this phase-in
schedules for each of the requirements
subject to it and found the schedule to
be reasonable. For example, most
vehicle manufacturers have
considerable experience with additional
PM controls, and some are already
installing GPFs in the United States for
sale outside of the country. Regarding
alignment or full-scale adoption of the
ACC I criteria pollutant program,
although the goals of CARB’s ACC II
program are generally similar to the

634 Small vehicle manufacturers (SVM) are
defined in 40 CFR 86.1838-01(a).

goals of EPA’s NMOG+NOx program,
the requirements in the CARB ACC II
criteria pollutant program are uniquely
structured to fit within the broader ACC
I framework and would not be an
appropriate solution in the context of
EPA’s performance-based criteria
pollutant program. Under the CARB
ACC 1II program, criteria pollutant
emissions are guaranteed to be reduced
with increasing ZEV penetrations and
the remaining ICE-based vehicles are
held at the current LEV III standards to
prevent backsliding. EPA’s
performance-based standards, for both
GHG and criteria pollutant emissions,
provide the manufacturers with the
ability to comply with a variety of
technology pathways. This requires
provisions in this final rule which are
different from the CARB ACC II program
to achieve similar emissions reductions,
independent of the technology choices
manufactures make and to prevent
backsliding on ICE-based powertrains
for manufacturers with high BEV
penetrations. In addition to providing
an additional year of phase-in, EPA has
been responsive to comments concerned
about lead time for the revised
standards by continuing to allow
manufacturers to carry over Tier 3
credits for vehicles less than 8,500
pounds GVWR.

ii. Medium-Duty Vehicle Phase-In

The MDYV phase-in for criteria
pollutant standards, including the

NMOG+NOx bin structure, PM, —7°C
NMOG+NOx, CO, HCHO, —7°C CO
standards, and standards for MDV with
GCWR above 22,000 pounds is
described in this section.

Default compliance phase in is
required in a single step in MY 2031 for
these final criteria pollutant standards.
Under default compliance, MDV may
not carry forward Tier 3 NMOG+NOx
credits (as allowed by the early phase-
in schedule). An optional early
compliance phase-in for MDV is shown
in Table 35. Only manufacturers opting
for the early compliance phase-in may
carry forward Tier 3 credits into this
program. Any MDVs that are not part of
the phase-in percentages are considered
Interim Tier 4 vehicles, which must
continue to demonstrate compliance
with all Tier 3 regulations with the
exception that all vehicles (interim and
those that are part of the phase-in
percentages) contribute to the Tier 4
MDV NMOG+NOx declining fleet
average, which has its own separate
timeline (see section IIL.E.2.iv of the
preamble).

Finalized refueling standards for
incomplete vehicles phase in on a
different schedule as described in
section IIL.D.6 of this preamble. The in-
use standards for high GCWR MDV
begin in MY 2031 regardless of whether
or not a manufacturer opts for early
compliance.
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TABLE 35—TIER 4 MDV CRITERIA POLLUTANT PHASE-IN SCHEDULES

MDV
Model year default early
(0/0) (0/0)

0 20
0 40
0 60
0 80

100 100

2. NMOG+NOx Standards

EPA is finalizing new NMOG+NOx
standards for MY 2027 and later. The
standards are structured to account for
the potential for significant emission
reductions as the result of improving
emissions control technologies for new
light-duty vehicles and MDVs that is
projected to occur over the next decade.
Notably, while in our central case we
project that these standards can be
achieved by manufacturers choosing to
increase electrification of their vehicle
fleets, EPA projects that the standards
are also feasible with the deployment of
technologies to reduce emissions from
ICE-based vehicles. Furthermore, absent
the revised standards, we are concerned
that the market shift towards greater
electrification in the fleet could result in
manufacturers deciding to increase the
emissions relative to the status quo from
their ICE vehicles to reduce cost.635 At
the same time, as we explain below,
manufacturers have considerable choice
in how they meet the NMOG+NOx
standards, including through the
application of a range of technologies,
such as electrification and improved ICE
engine and exhaust aftertreatment
designs.

The previous Tier 3 fleet average
NMOG+NOx emissions standards were
fully phased-in for light-duty vehicles
(LDV, LDT, and MDPV) in MY 2025 to
a 30 mg/mile fleet average standard and
were fully phased-in for MDV (Class 2b
and 3) in MY 2022 at 178 and 247 mg/
mile, respectively.

EPA is finalizing light-duty vehicle
and MDV fleet average NMOG+NOx
standards which are more stringent than
Tier 3, based on our consideration of all

635 Tier 3 standards include a Bin 0, which allows
zero emissions vehicles to be averaged with ICE-
based vehicles. In the absence of the final
NMOG+NOx standards, as sales of ZEVs increase,
there would be an opportunity for the ICE portions
of the light-duty and MDV fleets to reduce emission
control system content and cost and comply with
less stringent NMOG+NOx bins under Tier 3,
typically referred to as “backsliding”. If this were
to occur, it would have the effect of increasing
NMOG+NOx emissions from the ICE portion of the
light-duty vehicle and MDV fleet and delay the
overall fleet emission reductions of NMOG+NOx
that would have otherwise occurred.

available vehicle and engine
technologies, including ICE-based,
hybrid, and zero emission vehicles, in a
manufacturer’s compliance pathway.
This approach is consistent with Tier 3
NMOG+NOx standards. Given the cost-
effectiveness of BEVs for compliance
with both criteria pollutant and GHG
standards, EPA anticipates that many
automakers will choose to include BEVs
in their compliance strategies to
minimize costs. However, the final
NMOG+NOx standards continue to be
performance-based fleet average
standards with multiple feasible paths
to compliance, depending on choices
manufacturers make about deployment
of emissions control technologies for
ICE as well as electrification and credit
trading.

For instance, the final NMOG+NOx
standards could be met by producing
(A) a larger number of additional BEVs
together with a smaller number of ICE-
based vehicles with higher NMOG+NOx
than final Tier 3 allowed, (B) a mix of
BEVs together with ICE-based vehicles
with NMOG+NOx similar to what final
Tier 3 allowed, or (C) no BEVs and
solely ICE-based vehicles with
improved emissions controls relative to
what was required by final Tier 3. BEVs,
as well as these improved ICE-based
emissions control technologies are
available today. EPA notes that many
ICE-based light-duty vehicles including
hybrids and PHEVs are being certified
below 15 mg/mile today, as shown in
Chapter 3.2.5 of the RIA. Specific
technologies available to reduce light-
duty ICE-based emissions to below 15
mg/mile and to reduce MDV ICE-based
emissions to below 75 mg/mile are
described in Chapter 3.2.5.1 if the RIA.

i. NMOG+ NOx Bin Structure for Light-
Duty Vehicles and Medium-Duty
Vehicles

The final bin structure for light-duty
vehicles and MDVs set in this rule is
shown in Table 36. The upper six bins
(Bin 75 to Bin 170) are only available to
MDV. For light-duty vehicles, the final
bin structure removes the two highest
Tier 3 bins (Bin 160 and Bin 125) and

adds new bins such that the bins
increase in 5 mg/mile increments from
Bin 0 to Bin 70. The highest two bins
are removed to remove the dirtiest
vehicles from the future fleet and
including bins from 0 to 70 in
increments of 5 mg/mile offers
manufacturers more resolution in
meeting the fleet-average standard. For
MDYV, the final bin structure also moves
away from separate bins for Class 2b
and Class 3 vehicles, adopting light-
duty vehicle bins along with higher bins
only available to MDV. In part due to
comments received from MDV
manufacturers, the final MDV-only bins
have been harmonized with bins used
for compliance with California chassis-
certified MDV standards with the
exception of elimination of any bins
higher than Bin 170. The highest bin
was also changed from Bin 160 to Bin
170 to better align with the California
ACC II program and to serve as a cap on
MDV emissions.

Bins are used to meet in the
NMOG+NOx fleet average standards
described in section II.D.2.iii-iv of the
preamble and the NMOG+NOx
provisions aligned with the CARB ACC
II program described in section II1.D.7 of
the preamble.

Vehicles that are not part of the
phase-in percentages described in
section III.D.1 of the preamble are
considered Interim Tier 4 vehicles and
may only use Tier 3 bins, or in the case
of MDV, may also use Tier 3 bins and
transitional Tier 4 MDV bins defined in
40 CFR 86.1816—18 (bin 175 and 150 for
Class 3 vehicles, and bin 125, 100, 85,
75 for all medium-duty vehicles). Note
that transitional Tier 4 MDV bins apply
only to Interim Tier 4 vehicles in model
years 2027 through 2030, and not to
fully phased in Tier 4 vehicles.

TABLE 36—LIGHT-DUTY VEHICLE AND
MDV NMOG+NOyx BIN STRUCTURE

. NMOG+ NOx

Bin (mg/mi)
Bin 1702 170
Bin 1502 150
Bin 1252 125
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TABLE 36—LIGHT-DUTY VEHICLE AND
MDV NMOG+NOx BIN STRUC-
TURE—Continued

NMOG+ NOx

Bin (mg/mi)

100
85
75
70
65
60
55
50
45
40
35
30
25
20
15
10

5
0

aMDV only.

EPA received comments on bin
structure. The Alliance for Automotive
Innovation (AAI) and GM commented
that EPA should align its bin structure
with CARB’s ACC II program. AAI also
recommended adding bins 35, 45 and
90. Small volume manufacturers
requested that Bin 125 remain available
to them until MY 2035.

In response to these comments EPA is
finalizing a bin structure that adopts a
full suite of bins from 0 to 70 for light-
duty vehicles and MDV, and bins 75, 85,
100, 125, 150, and 170 for MDV. EPA’s
response to the bin-related SVMs
comments can be found in section
1I1.D.10 of the preamble.

ii. Smog Scores for the Fuel Economy
and Environment Label

EPA is updating the smog scores used
on the Fuel Economy and Environment
Label 636 (see 40 CFR 600.311-12(g)), to
work with the new Tier 4 bin structure,
shown in Table 37. We sought comment
on fitting the new Tier 4 bins and
California LEV IV bins 637 into the
existing MY 2025 Tier 3 smog score
structure for the Tier 4 phase-in period
(MY 2027-2029), as the Tier 4 program
is phased in, and we also sought
comment on a new Tier 4 and LEV IV
smog score structure for MY 2030 and
later. For both ratings schedules, it is
important to avoid having any bin
assigned to a higher score in a newer
model year than it was assigned in an
older model year (no “backsliding” for
smog score ratings).

We received no comments on the
proposal for smog scores, and we are
finalizing structures that are consistent
with the proposal but also reflect the
fact that we are finalizing almost twice
as many Tier 4 NMOG+NOx bins as
were in the proposal.

For MY 2027-2029, EPA is finalizing
a smog score schedule that aligns with
the Tier 3 smog score schedule starting
with MY 2025. This will allow the Tier
3 and Tier 4 bin structures to work
together during the Tier 4 phase-in
period, during which there will be a mix
of Tier 3 and interim Tier 4 vehicles.
Table 37 shows the MY 2025 and
forward Tier 3 Smog Scores and Tier 3/
LEV III bins in the first two columns,
and the MY 2027-2029 Tier 4 Smog
Scores and Tier 4/LEV IV bins are
shown in the last two columns.

For MY 2030 and later, we are
maintaining the smog ratings from MY

2027-2029 for bin 40/ULEV 40 and
lower bins and distributing the higher
bins evenly through a smog score of 2.
The interim LEV IV Bin 125 will be
assigned a smog score of 1. Table 38
shows the smog score rating schedule
for MY 2030 and later.

We selected MY 2030 as the time to
shift the smog scores because that is the
final year for phasing in the Tier 4
criteria standards in 40 CFR 86.1811-27
for vehicles subject to fuel economy
labeling requirements. An exception
applies for small volume manufacturers,
which may continue to meet Tier 3
standards through model year 2031.
This leaves the possibility that small
volume manufacturers will certify their
vehicles to bin standards that are higher
than the bin standards specified for MY
2030 and later. As described in 40 CFR
600.311(g), manufacturers that certify
vehicles to bin standards that are higher
than any values we specify
automatically apply a smog score of 1
for those vehicles. As a result, small
volume manufacturers certifying their
vehicles to Bin 125 or Bin 160 in model
years 2030 and 2031 will apply a smog
score of 1 for those vehicles. If they
certify their vehicles to any other bins,
the smog scores apply as described in
Table 38. Note as an example that all
manufacturers certifying to Bin 70
standards in MY 2030 and 2031 would
use a smog score of 2, whether they are
meeting Tier 3 Bin 70 standards or Tier
4 Bin 70 standards, and all
manufacturers certifying to Bin 50
standards in MY 2030 and 2031 would
use a smog score of 4, whether they are
meeting Tier 3 Bin 50 standards or Tier
4 Bin 50 standards.

TABLE 37—MY 2025—MY 2029 SMOG SCORES

Smog scores

Tier 3 and tier 4 bins

LEV Il and LEV IV bins

Bin 55 through Bin 70
Bin 35 through Bin 50
Bin 25 or Bin 30
Bin 15 or Bin 20
Bin 10.

Bin 5.
Bin 0

LEV 160.

ULEV 125.

ULEV 60 or ULEV 70.
ULEV 40 or ULEV 50.
SULEV 25 or SULEV 30.
SULEV 15 or SULEV 20.

ZEV

TABLE 38—MY 2030+ SMOG SCORES

EPA and CARB bins

636 The Fuel Economy and Environment label
provisions apply to “automobiles” (passenger
automobiles and light trucks) and medium-duty

ULEV 125.
Bin 65, Bin 70/ULEV 70.

passenger vehicles as described in 40 CFR 600.001
and 600.002.

637 See Section 1961.4, Title 13, California Code
of Regulations. Final Regulation Order. Exhaust

Emission Standards and Test Procedures—2026 and
Subsequent Model Year Passenger Cars, Light-Duty
Trucks, and Medium-Duty Vehicles.
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TABLE 38—MY 2030+ SMOG SCORES—Continued

MY 2030+ smog scores

EPA and CARB bins

Bin 55, Bin 60/ULEV 60.
Bin 45, Bin 50/ULEV 50.
Bin 35, Bin 40/ULEV 40.

Bin 10.
Bin 5.
Bin O/ZEV.

Bin 25, Bin 30/SULEV 25, SULEV 30.
Bin 15, Bin 20/SULEV 15, SULEV 20.

iii. NMOG+NOx Standards and Test
Cycles for Light-Duty Vehicles

EPA is establishing NMOG+NOx
standards for light-duty vehicles with
GVWR at or below 6,000 1b pursuant to
its authority in section 202(a)(1)—(2),
which directs EPA to set standards to
take effect with sufficient lead time ““to
permit the development and application
of the requisite technology, giving
appropriate consideration to the cost of
compliance within such period.” For
light-duty vehicles above GVWR 6,000
lb, EPA is further governed in setting
standards for NMOG+NOx by section
202(a)(3), which mandates ‘“‘standards
which reflect the greatest degree of
emission reduction achievable through
the application of technology which the
Administrator determines will be
available for the model year to which
such standards apply, giving
appropriate consideration to cost,
energy, and safety factors associated
with the application of such
technology” and also meets specific
lead time and stability requirements. As
discussed in section V of the preamble,
EPA finds that the standards in this
final rule satisfy the requirement for
“greatest degree of emission reduction
achievable” for vehicles above 6,000 1b
GVWR, and has adopted a default
compliance schedule to ensure adequate
lead time and stability for these
vehicles, as well as an optional
compliance schedule. Section II.D.2.iv
of the preamble describes how we meet
these same statutory requirements for
medium-duty vehicles.

The final NMOG+NOx fleet average
standards for MY 2027 and later light-
duty vehicles are shown in Table 39.
EPA is finalizing our proposal that the
same bin-specific numerical standard be
met across four test cycles: 25°C FTP,638
HFET,%39 US06%40 and SC03.641 This
means that a manufacturer certifying a
vehicle to comply with Bin 30
NMOG+NOx standards will be required

63840 CFR 1066.801(c)(1)(i) and 1066.815.
63940 CFR 1066.840.
64040 CFR 1066.831.
64140 CFR 1066.835.

to meet the Bin 30 emissions standards
for all four test cycles. Meeting the same
NMOG+NOx standards across four
cycles is an increase in stringency from
Tier 3, which had one standard for the
higher of FTP and HFET, and a less
stringent composite based standard for
the SFTP (weighted average of 0.35xFTP
+ 0.28xUS06 + 0.37xSC03). Present-day
engine, transmission, and exhaust
aftertreatment control technologies
allow closed-loop air-to-fuel (A/F) ratio
control and good exhaust catalyst
performance throughout the US06 and
SCO03 cycles. As a result, higher
emissions standards for NMOG+NOx
over these cycles are no longer
necessary. Approximately 60 percent of
the test group/vehicle model
certifications from MY 2021 have higher
NMOG+NOx emissions over the FTP
cycle as compared to the US06 cycle,
supporting the conclusion that the US06
cycle does not require a higher standard
than the FTP cycle does.

For LDV and LDT1-2 (GVWR <6,000
1b), the NMOG+NOx standard is a
declining fleet average that brings the
Tier 3 standard of 30 mg/mile down to
15 mg/mile in 2032 (as shown on the
left side of Table 39). The declining fleet
average reflects EPA’s judgment about
feasible further reductions in
NMOG+NOx as a result of the
application of technologies (whether the
manufacturer chooses, for instance,
further electrification, further
improvements in internal combustion
engine design and controls, or further
improvements in exhaust
aftertreatment). EPA judges that the
standards could be met by a mix of
these technologies, such as additional
PHEVs with additional improvements in
exhaust aftertreatment. For example, if
the industry introduces BEVs into these
vehicle classes at the rate projected by
our central case modeling and if ICE
vehicles remain at 30 mg/mile (Tier 3),
the declining fleet average standard
provides approximately 30 percent
additional compliance headroom for
emissions of NMOG+NOx from these
vehicles in 2032. With BEV penetrations
as low as 35 percent (e.g., as projected

in our No Additional BEVs sensitivity)
and considering many existing ICE
vehicles already emit below 30 mg/mile,
manufacturers would comply with the
NMOG+NOx standard with minimal
aftertreatment improvements for their
remaining ICE vehicles. The additional
compliance headroom provided by the
final 15 mg/mile standard ensures the
standards are feasible under a wide
range of compliance paths (e.g., if
manufacturers produce significantly
fewer BEVs than is expected).
Manufacturers with Tier 3 NMOG+NOx
credits may carry their credits into Tier
4 when Tier 3 is closed out, up to the
end of the Tier 3 five-year credit life.

For LDT3—4 (GVWR 60018500 1b)
and MDPV, the NMOG+ standard offers
manufacturers two alternative schedules
shown on the right side of Table 39. The
default schedule steps down from 30
mg/mile to 15 mg/mile in 2030 and
provides 4 years of lead time and 3
years of standards stability, as required
by the Clean Air Act (CAA) for heavy-
duty vehicles. For lead time and
standards stability, LDT3—4 and MDPV
(as well as MDV) are considered heavy-
duty vehicles. As with LDV, the final
standards reflect EPA’s judgment that
about the feasibility of significant
further reductions of NMOG+NOx
through deployment of a range of
emissions control technologies, taking
into consideration the lead time
available between now and 2030.

The second alternative is an optional
“early”’ schedule that declines from 30
mg/mile in 2026 (Tier 3) to 15 mg/mile
in 2032, matching the schedule required
for LDV and LDT1-2. The declining
fleet average reflects the likelihood of
increased electrification in the fleet over
that time period. For example, if the
industry introduces BEVs into these
vehicle classes at the rate projected by
our central case modeling and if ICE
vehicles remain at 30 mg/mile (Tier 3),
the declining fleet average standard
provides approximately 10 percent
additional compliance margin for
emissions of NMOG+NOx from these
vehicles in 2032. Manufacturers that
choose the early phase-in schedule
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average together their LDV, LDT1-2,
LDT3-4, and MDPV vehicles. This
scenario may be advantageous for
manufacturers as it allows lower
emitting vehicles from one category to
help with compliance in another.
Manufacturers with Tier 3 NMOG+NOx
credits may carry their credits into Tier
4 when Tier 3 is closed out, up to the
end of the Tier 3 five-year credit life,
regardless of whether the default or
early schedule is selected.

Vehicles that are not part of the
phase-in percentages described in

section II1.D.1 of the preamble are
considered interim vehicles, which
must continue to demonstrate
compliance with all Tier 3 regulations
with the exception that all vehicles
(interim and those that are part of the
phase-in percentages) contribute to the
Tier 4 light-duty vehicle NMOG+NOx
declining fleet average described shown
in Table 39.

There are two incentives for choosing
the early schedule: The first incentive is
that the manufacturer has until 2032 to
reach 15 mg/mile instead of 2030. The

second incentive is that NMOG+NOx
emissions from LDV, LDT and MDPV
are calculated as one group, allowing
lower emitting sales in one sub-group
shown in Table 39 to help meet the
manufacturers overall NMOG+
standard. From a public health and
environmental perspective, these
incentives are justified by the early
adoption of more stringent standards.

TABLE 39—LDV, LDT, AND MDPV FLEET AVERAGE NMOG+NOx STANDARDS FOR 25°C FTP, HFET, US06 AND SCO03

LoV D112 | LDTo-4 QWM 50016500
(GVWR <6000 NMOG+NO
Model year b) (mg/mi) *
NMOG+NOx 9
(mg/mi) default early
a30 a30 a30
25 a30 25
23 a30 23
21 a30 21
19 15 19
17 15 17
15 15 15

aTier 3 standards provided for reference.

For small vehicle manufacturers
(SVM), we are finalizing an
NMOG+NOx declining fleet average that
provides additional lead time in
meeting light-duty vehicle standards as
shown in Table 40. The SVMs light-duty

vehicle NMOG+NOx declining fleet
average steps down from 51 mg/mile to
30 mg/mile in 2028, concurrent with
Tier 3 requirements for SVMs and
representing no change for SVMs. The
SVMs light-duty vehicle NMOG+NOx

declining fleet average then steps down
from 30 mg/mile to 15 mg/mile in 2032,
matching the requirements for the larger
manufacturers.

TABLE 40—LIGHT-DUTY VEHICLE FLEET AVERAGE NMOG+NOx STANDARDS FOR 25°C FTP, HFET, US06, AND SC03
FOR SMALL VEHICLE MANUFACTURERS (SVM) CRITERIA

LDT3—4
LDV, LDT1-2 |\ R 001—
(GVWR <6000 8500 Ib) and
Model year Ib) MDPV
NMOG+NOx | nmoG+NO
(mg/mi) (mg/mi)
20262 a51 a51
2027 51 51
2028 30 30
2029 30 30
2030 30 30
2031 30 30
P01 2= g o I F= =Y TP U PP PUPPPRIN 15 15

aTier 3 standards provided for reference.

EPA received comments from many
stakeholders with a wide range of inputs
including supportive comments for the
proposed standards and
recommendations for program
modifications for the final rule. NGOs
such as the Environmental Defense
Fund (EDF), American Lung Association
and others provided strong support for
the proposed NMOG+NOx standards as
well as replacing the SFTP with a

standard that applies across four test
cycles (FTP, HFET, US06, SC03). The
NGOs commented on the need to reduce
emissions that contribute to poor air
quality and negatively impact human
health. The Alliance for Automotive
Innovation (AAI) reiterated their
recommendation to adopt CARB’s ACC
II program in lieu of the proposed
NMOG+NOx declining fleet average that
comingles ZEVs and ICE vehicles and

instead set an ICE-only fleet average
equal to the final Tier 3 fleet average of
30 mg/mile. AAI stated that the lack of
certainty in BEV penetrations could
result in compliance difficulties for
some manufacturers. AAI also
recommended that if EPA were to
finalize the proposed approach, the final
fleet average should not be overly
reliant on BEV volumes. AAI also
recommended that PHEV criteria
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pollutant emissions should be
discounted based on their all-electric
range and utility factor, similar to how
PHEV GHG compliance values are
calculated. Stellantis also commented
that the “‘structure of the fleet average
NMOG+NOx standard [is] acting like a
de facto ZEV mandate.”

EPA has responded to these
comments by setting a higher (less
stringent) final fleet average. The higher
fleet average is informed by several
factors, including the adoption of
somewhat less stringent GHG standards
as compared to the proposal, the
inclusion of PHEVs in the projected
compliance GHG pathway, and the
potential for vehicle manufacturers to
make improvements to their ICE
powertrains in addition to
electrification. EPA has decided to not
discount PHEV emissions based on their
estimated all electric range. While the
determination of the utility factor for
PHEVs is covered in section II1.C.8 of
the preamble, it is clear to EPA that
there is considerably more engine on
operation in charge depleting mode in
the real world for current PHEVs than
is captured on-cycle. In other words, as
the result of vehicle design, operating
conditions and/or environmental
conditions, many current PHEVs
demonstrate engine operation that is not
captured in PHEV UF. While the utility
factor may be appropriate for crediting
a PHEV for GHG compliance, we have
concluded it is not appropriate for
PHEVs for several reasons. First, we
know that criteria pollutants emission
levels are influenced by more factors
that GHG emissions, depending not only
on whether the engine is on or off, but
also the operating and environmental
conditions under which the engine
starts and runs. The existing and
proposed PHEV UF does not adequately
capture or reflect the specific operating
conditions under which the engine
starts or the environmental conditions,
both of which have significant impact
on criteria pollutant emissions. In
addition, we note that criteria pollutant
standards are orders of magnitude more
stringent than GHG standards and as a
result accuracy in the utility factor
down to the milligram per mile becomes
important. It may be possible in the
future to have sufficiently accurate
information about PHEV operation to
adjust criteria pollutant emissions
performance to reflect CD operation,
and PHEV operation may change in the
future as more PHEVs become ACC II
compliant, but at this time EPA has
decided not to discount emissions based
on utility factor, although as noted we
have adopted a less stringent final fleet

average standard in part due to
including PHEVs as a potential
compliance pathway.

Since technologies are available to
further reduce NMOG+NOx emissions
from internal combustion engines and
vehicles relative to the current fleet, and
since more than 20 percent of MY 2021
Bin 30 vehicle certifications already had
an FTP certification value under 15 mg/
mile NMOG+NOx, achieving reduced
NMOG+NOx emissions through
improved ICE technologies is feasible
and reasonable. Regardless of the
compliance strategy chosen, whether
through electrification or cleaner ICE
vehicles, overall, the fleet will become
significantly cleaner.

The final NMOG+NOx standards for
the 25°C FTP, HFET, US06, SC03 and
the associated declining fleet average,
achieve significant reductions in
NMOG+NOx. Our compliance modeling
for the central case shows that these
reductions can be achieved by
deployment of BEV technology at levels
consistent with the projected
penetrations rates discussed for the
GHG requirements. At the same time,
this final rule continues to apply
performance-based standards for both
GHG and criteria pollutant emissions,
and manufacturers are free to adopt any
mix of technologies for different
vehicles that achieve the levels of the
final standards. EPA has reassessed the
proposed standards in light of public
comments and additional data and
concluded that adjustments are
warranted to the final NMOG+NOx fleet
average standard to allow additional
lead time for deploying advanced
control technologies, whether BEVs,
PHEVs, or further improvements to ICE
vehicles. While EPA does not agree with
commenters who suggested setting an
ICE-only fleet average standard for
NMOG+NOx, we continue to believe
that the availability of clean ICE
vehicles, as demonstrated by their
current performance, as well as BEVs,
support the feasibility of the final 15
mg/mile NMOG+NOx fleet average.
Additional discussion on the feasibility
of the final standards can be found in
RIA Chapter 3.2.5.

The final 25 °C FTP NMOG+NOx
standard applies equally at high-altitude
conditions (1520-1720 meters) as at
low-altitude conditions (0-549 meters).
Modern engine management systems
can use idle speed, engine spark timing,
valve timing, and other controls to offset
the effect of lower air density on
exhaust catalyst performance at high
altitude conditions. The requirement
that the same standard applies equally
at high-altitude and low-altitude
conditions extends to 25 °C FTP

NMOG+NOx, 25 °C FTP PM, 25 °C FTP
CO, 25°C FTP HCHO, and —7°C FTP
CO standards.

EPA is finalizing a requirement that
manufacturers submit an engineering
evaluation indicating that common
calibration approaches are utilized at
high and low altitudes for —7°C FTP
NMOG+NOx. The same engineering
evaluation requirement also applies to
the —7°C FTP PM standard.

EPA is replacing the existing —7°C
FTP NMHC fleet average standard of
300 mg/mile for gasoline-fueled LDV
and LDT1, and 500 mg/mile fleet
average standard for LDT2—4 and
MDPV, with a single NMOG+NOx fleet
average standard of 300 mg/mile for
gasoline-fueled LDV, LDT1-4 and
MDPYV to harmonize with the combined
NMOG+NOx approach adopted in Tier
3 for all other cycles. NMOG should be
determined as explained in 40 CFR
1066.635. EPA has historically not
included BEVs in the calculation of fleet
average — 7 °C FTP NMHC emissions
and EPA is taking the same approach for
the calculation of fleet average —7 °C
FTP NMOG+NOx. EPA emissions
testing at —7 °C FTP showed that a 300
mg/mile standard is feasible with a large
compliance margin for NMOG+NOx.
Diesel-fueled LDV, LDT1-4, and MDPV
are exempt from the —7°C FTP
NMOG+NOx standard but EPA is
requiring manufacturers to report results
from this test cycle in their
certifications.

Since —7°C FTP and 25 °C FTP are
both cold soak tests that include TWC
operation during light-off and hot
running operating, EPA is finalizing the
application of Tier 3 25 °C FTP
NMOG+NOx useful life to —7°C FTP
NMOG+NOx standards.

EPA is finalizing that —7°C FTP
NMOG+NOx emissions be certified with
at least one Emissions Data Vehicle
(EDV) per test group for light-duty
vehicles certifying to the 300 mg/mile
standard instead of one EDV per
durability group as in Tier 3.

iv. NMOG+NOx Standards and Test
Cycles for Medium-Duty Vehicles

The final MDV NMOG+NOx
standards are shown in Table 41 for
optional early compliance and in Table
42 for default compliance. The CAA
requires 4 years of lead time and 3 years
of standards stability for heavy-duty
vehicles when establishing emissions
standards for certain pollutants,
including NOx and hydrocarbons. MDV
fall under the CAA definition for heavy-
duty vehicles with respect to standards
stability and lead time. Under default
compliance, MDVs will continue to
meet Tier 3 standards through the end
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data (see RIA Chapter 3.2.5). Under the
final standards, fleet average
NMOG+NOx will continue to decline to
well below the final Tier 3 NMOG+NOx
standards of 178 mg/mile and 247 mg/
mile for Class 2b and 3 vehicles,
respectively.

The final standards require the same
MDV numerical standards be met across
all four test cycles, the 25 °C FTP, HFET,
US06 and SC03, consistent with the
approach for light-duty vehicles
described in section II1.D.2.iii of the
preamble. This would mean that a
manufacturer certifying a vehicle to bin
75 would be required to meet the bin 75
emissions standards for all four cycles.

Meeting the same NMOG+NOx
standard across four cycles is an
increase in stringency from Tier 3,
which had one standard over the FTP
and less stringent bin standards for the
HD-SFTP (weighted average of
0.35xFTP + 0.28xHDSIM + 0.37xSC03,
where HDSIM is the driving schedule
specified in 40 CFR 86.1816—
18(b)(1)(ii)). Existing MDYV control
technologies allow closed-loop A/F
control and high exhaust catalyst
emissions conversion throughout the
US06 and SCO3 cycles, so compliance
with higher numerical emissions
standards over these cycles is no longer
needed. Manufacturer submitted
certification data and EPA testing show
that Tier 3 MDV typically have similar
NMOG+NOx emissions in US06 and
25°C FTP cycles, and NMOG+NOx from
the HFET and SCO03 are typically much
lower. Testing of a 2022 F250 7.3L at
EPA showed average NMOG+NOx
emissions of 56 mg/mile in the 25 °C
FTP and 48 mg/mile in the US06.
Manufacturer-submitted certifications
show that MY 2021+2022 gasoline Class
2b trucks achieved, on average, 69 mg/
mile in the FTP, 75 mg/mile in the
US06, and 18 mg/mile in the SC03. MY
202142022 gasoline Class 3 trucks
achieved, on average, 87 mg/mile in the
FTP and 25 mg/mile in the SCO03.

Several Tier 3 provisions will end
with the elimination of the HD-SFTP
and the combining of bins for Class 2b
and class 3 vehicles. First, Class 2b
vehicles with power-to-weight ratios at
or below 0.024 hp/pound may no longer
replace the full US06 component of the
SFTP with the second of three sampling
bags from the US06. Second, Class 3
vehicles may no longer use the LA-92
cycle in the HD-SFTP calculation but
will instead have to meet the
NMOG+NOx standard in each of four
test cycles (25 °C FTP, HFET, US06 and
SC03). Third, the SC03 may no longer
be replaced with the FTP in the SFTP
calculation.

The final MDV 25 °C FTP
NMOG+NOx standard applies equally at
high altitude conditions (1520-1720 m)
as at low-altitude conditions (0-549 m),
rather than continuing compliance relief
provisions from Tier 3 for certification
at high altitude conditions. Modern
engine management systems can use
idle speed, engine spark timing, valve
timing, and other controls to offset the
effect of lower air density on exhaust
catalyst performance at high altitude
conditions.

EPA is also setting a new —7°C FTP
NMOG+NOx fleet average standard of
300 mg/mile for gasoline-fueled MDV.
NMOG should be determined as
explained in 40 CFR 1066.635. EPA
testing has demonstrated the feasibility
of a single fleet average —7 °C FTP
NMOG+NOx standard of 300 mg/mile
across light-duty vehicles and MDV.
Consistent with the proposal, our
technical assessment for the standards,
and the approach in Tier 3 to assessing
compliance with the —7°C FTP NMHC
standards, BEVs and other zero
emission vehicles are not included and
not averaged into the fleet average
—7°C FTP NMOG+NOx standards.
Diesel-fueled MDV are exempt from the
—7°C FTP NMOG+NOx standard but
EPA is requiring manufacturers to report
results from this test cycle in their
certifications.

For Tier 3 certification of —7°C FTP
NMHC, manufacturers must submit an
engineering evaluation indicating that
common calibration approaches are
utilized at high and low altitudes. For
Tier 4 certification, this requirement
continues for —7 °C FTP NMOG+NOx.

Since —7°C FTP and 25 °C FTP are
both cold soak tests that include TWC
operation during light-off and hot
running operating, EPA is finalizing the
application of Tier 3 25 °C FTP
NMOG+NOx useful life to —7°C FTP
and NMOG+NOx standards.

EPA is finalizing that —7 °C FTP
NMOG+NOx emissions be certified with
at least one Emissions Data Vehicle
(EDV) per test group for MDV certifying
to the 300 mg/mile standard instead of
one EDV per durability group as in Tier

" Additional discussion on the
feasibility of the proposed standards can
be found in RIA Chapter 3.2.

v. Averaging, Banking, and Trading
Provisions

Similar to the existing criteria
pollutant program, NMOG+NOx credits
may be generated, banked, and traded
within the Tier 4 program to provide
manufacturers with flexibilities in
developing compliance strategies. EPA
did not reopen or solicit comment on

the ABT program for criteria
pollutants,845 with the sole exceptions
of discrete changes relating to the
transition between Tier 3 and Tier 4 for
certain NMOG+NOx credits and
expanding the credit program for —7°C
FTP testing to apply for NMOG+NOx
emissions for light-duty and medium-
duty vehicles (rather than only NMHC
emissions for light-duty vehicles). We
proposed and are finalizing these
discrete changes, which we describe
below.

EPA is allowing light-duty vehicle
(LDV, LDT, MDPV) 25°C FTP
NMOG+NOx credits to be transferred
into the Tier 4 program when Tier 3 is
closed out (i.e., when all of a
manufacturers’ test groups within a
certification category are Tier 4
compliant), up to the end of the Tier 3
five-year credit life.646 In the separate
program for light-duty vehicle —7°C
FTP testing, NMHC credits may be
transferred into the Tier 4 program on
a 1:1 basis for —7 °C FTP NMOG+NOx
credits when Tier 3 is closed out, up to
the end of the five-year credit life.

EPA is allowing MDV (Class 2b and
3 vehicles) 25 °C FTP NMOG+NOx
credits to be transferred into the Tier 4
program only if a manufacturer selects
the early compliance phase-in for MDV.
If the MDYV early compliance phase-in is
selected, MDV credits may be
transferred into Tier 4 when Tier 3 is
closed out, up to the end of the Tier 3
five-year credit life. There were no
—7°CFTP NMHC or —7°C
NMOG+NOx standards for MDV before
the Tier 4 standards adopted in this rule
so there are no MDV —7 °C FTP credits
to transfer.

As noted in section IILE of this
preamble, EPA is broadening the
definition of MDPV to include
passenger vehicles that could
potentially fall outside the prior
definition, especially as a result of
increased weight from electrification.
We have concluded that the newly
designated MDPVs should be included
in the light-duty program considering
their size and function, but we
recognize that this recategorization may
reduce the number of electric vehicles
that would otherwise have been
available to factor into each
manufacturer’s strategy for meeting
MDYV standards. To help manufacturers
transition to meeting the Tier 4 MDV

645 ABT credit provisions for the GHG program
are described in Section III.C.4 of the preamble. As
noted in that section, EPA did not reopen any GHG
ABT provisions.

646 We mention the length of the credit life here
for informational purposes but note that EPA did
not reopen the provisions governing the five-year
length of the credit life.
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NMOG+NOx standards for 25 °C testing,
we are adopting an interim provision
allowing credits generated by MY 2027
through 2032 battery electric (BEV) and
fuel cell vehicles (FCEV) qualifying as
MDPV to be used for complying with
the Tier 4 MDV fleet average
NMOG+NOx standard for 25 °C testing.
See 40 CFR 86.1861—17(b)(6).
Manufacturers may use these credits
starting in MY 2031 under the default
phase-in, and starting in MY 2027 under
the early compliance phase-in. Since
this interim provision is addressing a
potential issue arising from changes in
an individual manufacturer’s fleet mix
of MDPV and MDV, we are not
including an option to buy or sell these

credits for a different company to use
for certifying its MDV. Except as
described here, all the other provisions
for calculating and using credits apply
as specified in 40 CFR part 86, subpart
S. Note that this interim provision does
not apply for NMOG+NOx standards for
— 7 °C testing because electric vehicles
are not subject to those standards.

3. PM Standard

i. PM Standard and Test Cycles for
Light-Duty and Medium-Duty Vehicles

EPA is finalizing changes to the
current Tier 3 p.m. standards and
requirements. These changes include a
more protective standard for the 25 °C
FTP and USO06 test cycles, and the

addition of a cold PM standard for the
existing cold temperature test (—7°C
FTP) presently used for CO and NMHC
(40 CFR 1066.710). As proposed, the
same numerical standard of 0.5 mg/mile
and the same certification test cycles are
being finalized for light-duty vehicles
(LDV, LDT, and MDPV) and MDYV, as
shown in Table 43 for light-duty
vehicles and Table 44 for MDV. The
standard for — 7 °C testing applies only
to gasoline-fueled and diesel-fueled
vehicles.?47 Comparisons to current Tier
3 p.m. standards are provided for
reference. EPA is finalizing that the
same Tier 3 25 °C FTP useful life
standard applies to all three PM test
cycles.

TABLE 43—LIGHT-DUTY VEHICLE (LDV, LDT, MDPV) PM STANDARDS

Tier 3 Final PM

Test cycle standards standard

(mg/mi) (mg/mi)
0.5
0.5
0.5

TABLE 44—MDV (CLASS 2B AND 3) PM STANDARDS

) Final PM

Test cycle Tier (Smst/anr:ic)lards standard

9 (mg/mi)
25°C FTP ... 8/10 for 2b/3 vehicles ........cccoovvciniieeiinenns 0.5
Usoé ............ 10/7 for 2b/3 vehicle on SFTP 0.5
=70 FTP e s Not applicable ... 0.5

As with NMOG+NOx, EPA notes that
the Administrator is setting standards
for vehicles under 6,000 Ib GVWR
pursuant to CAA section 202(a)(1)—(2),
and is subject to the requirements of
CAA 202(a)(3) for heavier vehicles,
including the requirement that
standards reflect the greatest degree of
emissions reduction achievable, giving
appropriate consideration to cost,
energy and safety and requirements for
lead time and stability. As discussed in
section V of the preamble, EPA finds
these standards are appropriate and
consistent with these requirements, and
will reduce PM emissions over the
broadest range of vehicle operating and
environmental conditions. Specifically,
we find that the final PM standards are
feasible and appropriate under section
202(a)(1)—(2) for LDV and LDT1-2 for
each model year between MY 2027-32
and take effect after such period as the
Administrator finds necessary to permit
the development and application of the
requisite technology to control PM

647 See 40 CFR 1066.710(d)(2) for —7°C FTP
gasoline and diesel test fuel specifications.

emissions, giving appropriate
consideration to the cost of compliance
within such period. For LDT3—4 and
MDYV, we find that the final PM
standards, as required by section
202(a)(3)(A), reflect the greatest degree
of emission reduction achievable
through the application of technology to
control PM emissions which the
Administrator determined will be
available for each model year to which
such standards apply, giving
appropriate consideration to cost,
energy, and safety factors associated
with the application of such technology.
We discuss feasibility, lead time, and
costs, of the technology for controlling
PM emissions in various subsections in
this section III.D.3 of the preamble and
in Chapter 3.2.6 of the RIA. Discussion
of energy (as reflected in impact on CO,
emissions), safety, and other factors we
considered in establishing the PM
standards are found in RIA Chapter
3.2.6. The complete rationale for the PM
standard is presented in sections II,

1I1.D.3, V, VII of the preamble and
Chapter 3.2.6 of the RIA.

The current Tier 3 p.m. standards
capture only a portion of vehicle
operation and a narrow and benign set
of environmental conditions. EPA has
observed that PM emissions increase
dramatically during cold temperature
cold-starts and high engine power
conditions not captured by Tier 3 p.m.
test cycles. While several vehicles in the
current fleet demonstrate emissions
performance that could comply with the
standards at 25 °C, EPA projects that to
meet the —7°C PM standard
manufacturers will choose to adopt a
combination of Gasoline Particulate
Filters (GPF) and BEVs as the most
practical and cost-effective means to
control PM emissions.

GPF is a mature and cost-effective
technology and current GPF designs
(e.g., MY 2022 GPFs) have high
filtration efficiency even without ash or
soot loading. GPFs are being widely
used in Europe and China and at least
six vehicle manufacturers are






USCA C%%ﬁe?a 4-1100

ocu
Register / Vol. 89,

Ont%%%i%% gy, April Eg,egozgldr/ &1? ezsoz%fld Regﬁa(’jjtieoI:l'soAr of

3Z 941

to control harmful air pollution except
after “consideration of other
technologically or economically feasible
means of achieving emissions standards
under section [202].” Thus, it is entirely
appropriate (if not required) for the
Administrator to take the
technologically and economically
feasible steps of this rule before
undertaking further controls on fuels to
address emissions reduction.
Furthermore, while achieving PM
emissions reduction from the in-use
fleet is important, reductions through
fuel properties alone would not achieve
the same level of PM reductions that are
possible through the use of GPFs on
new vehicles.

Furthermore, EPA’s authority to adopt
fuel controls involves a distinct
provision of the CAA with its own
technical and legal requirements. As we
noted in the NPRM (88 FR 29397),
changes to fuel controls are beyond the
scope of this rulemaking. EPA does
however recognize the potential benefits
of fuel property changes to reduce
emissions from the in-use fleet and we
will consider the information we
received in response to our solicitation
of comments on this topic in the context
of possible future regulatory action.

ii. Phase-In for Light-Duty and Medium-
Duty Vehicles

The final PM standard phases in with
the finalized criteria pollutant phase-in
schedule described in section IIL.D.1 of
the preamble. The finalized phase-in is
more gradual than proposed to address
manufacturer lead time concerns about
applying GPFs across ICE product lines,
and the need to install PM sampling
equipment into some cold test facilities.
The finalized phase-in reaches 100
percent in 2030 for LDV and LDT1-2
vehicle categories, 2030 for LDT3-4 and
MDPV, and 2031 for MDV. Section
II1.D.1 of the preamble provides phase-
in percentages, including default and
optional early phase-in schedules.

Commentors submitted opposing
views on phase-in. For LDV and LDT1—
2, EPA proposed a phase-in of 40/80/
100 percent in 2027/2028/2029 and
requested comment on accelerating the
phase-in for PM relative to other criteria
pollutants because of the availability of
GPF technology.

Automotive suppliers urged a faster
phase-in than proposed, attesting to the
maturity of GPF technology, abundant
manufacturing capacity, widespread use
of GPF in other markets (2017 in
Europe, 2020 in China, and 2023 in
India), and manufacturers building GPF
vehicles in the U.S. for export to other
countries. MECA, Advanced Engine
Systems Institute (AESI), and Alliance

for Vehicle Efficiency (AVE)
recommended a phase in of 60/90/100
percent in 2027/2028/2029 for LDV and
LDT1/2.

Most manufacturers asked for either a
longer phase-in schedule than proposed,
arguing that it takes time to integrate
GPFs into various product lines, or
adopting CARB’s 1 mg/mile standard
without —7 °C testing through the ACC
II phase-in. Some U.S. market trucks
and SUVs do not have similar versions
in other markets where GPFs are in
widespread use, which would require
additional engineering effort to apply
GPFs to these vehicles. Also, some
manufacturers noted that their cold test
laboratories are not presently equipped
with PM sampling equipment.

EPA is finalizing a more gradual
criteria pollutant phase-in (including
PM) than proposed to provide
manufacturers with additional lead
time, but less time than some
manufacturers recommended in their
comments. Although larger U.S.
vehicles may not have similar versions
in other countries that use GPF
technology, these vehicles tend to have
the most packaging space available for
a GPF, somewhat mitigating the need for
additional lead time. We also note that
BEVs are an alternative technology for
complying with the standards and in
light of our projections for BEV
penetration (even under the No Action
scenario), some manufacturers may find
that BEV technology is sufficient to
satisfy the phase-in for LDV and LDT1—
2, at least in 2027. Under the default
phase-in scenario, manufacturers have
until 2030 to comply with the final PM
standard for LDT3—4 and MDPV, and
until 2031 to comply with the final PM
standard for MDV. EPA decided not to
adopt CARB’s PM standard through the
ACC II phase-in because EPA is not
adopting a ZEV mandate as the CARB
standards use, because the 0.5 mg/mile
PM standard is feasible at reasonable
cost, and because controlling PM in cold
temperatures and other off-cycle
operation important.

iii. Feasibility of the PM Standard and
Selection of Test Cycles

The PM standard that EPA is
finalizing will require vehicle
manufacturers to produce vehicles that
emit PM at or below GPF-equipped
levels of PM. The final rule does not
require that GPF hardware be used on
ICE vehicles, but rather reflects EPA’s
judgement that it is feasible and
appropriate to achieve the final PM
standard considering the availability of
this technology. EPA projects that
manufacturers will choose to employ a
combination of GPF technology on ICE

vehicles and BEV technology as the
most practical and cost-effective
pathways for meeting the standard,
especially in —7°C FTP and USO06 test
cycles.

To establish the level of the PM
standard, EPA conducted a test program
that included multiple ICE vehicle
types, powertrain technologies, and GPF
technologies. Much like other emissions
controls, GPFs have seen considerable
development since their initial
introduction and have provided
significantly improved effectiveness.
EPA evaluated available technologies
with respect to the emissions benefits,
including two generations of GPF
technology.

A PM test program was conducted
using five chassis dynamometer test
cells at EPA, Environment and Climate
Change Canada (ECCC), and FEV North
America Inc., and five test vehicles
(2011 F150 Ecoboost, 2019 F150 5.0L,
2021 F150 Powerboost HEV, 2021
Corolla 2.0L, 2022 F250 7.3L) tested in
stock and GPF configurations. These test
vehicles include a passenger car, three
Class 2a trucks, and one Class 2b truck.
The two generations of GPFs include
series production MY 2019 and series
production MY 2022 models, catalyzed
and bare substrates, and close-coupled
and underfloor GPF installations.
Details of the vehicles and test
procedures are described in Chapter
3.2.6.2.1 of the RIA. Results from the
test program are summarized in Figure
13. The study demonstrates that internal
combustion engine-based light-duty
vehicles and MDV equipped with GPFs
currently in series production in Europe
and China (i.e., MY 2022 GPF) can
easily meet the final standard of 0.5 mg/
mile in all three test cycles with a large
compliance margin. BEVs would of
course comply as well since they do not
have tailpipe emissions.

In Figure 13, tests without GPFs are
shown in black, tests with MY 2019
GPFs are shown in gray, and tests
performed with MY 2022 GPFs are
shown in stripes. The top of each bar
represents the highest measurement set
mean of one vehicle in one laboratory
and the bottom of each bar represents
the lowest measurement set mean. The
tops of the black bars are off scale in this
figure, but their values are indicated
with numbers above the bars.

The striped bars include PM
measurements from two vehicles: A
2021 F150 Powerboost HEV (Class 2a
vehicle) retrofit with a MY 2022 bare
GPF in the underfloor location, and a
2022 F250 7.3L (Class 2b vehicle)
retrofit with two MY 2022 bare GPFs,
one for each engine bank, in the
underfloor location.
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Results in Figure 13 show that
vehicles equipped with MY 2022 GPFs
met the 0.5 mg/mile standard in all
three test cycles with a very significant
compliance margin. The MY 2022 GPFs
showed high filtration efficiencies
generally over 95 percent. The mean of
test sets with MY 2022 GPF are over 95
percent lower than the mean of non-GPF
test sets in each of the three test cycles.
The results show some non-GPF
vehicles could meet the 0.5 mg/mile
standard without GPF on the 25 °C FTP
and USO06 cycles, but no non-GPF
vehicles could meet the standard in the
—7°C FTP test cycle. All vehicles with
GPF met the standard for all test cycles
except the MY 2019 GPFs failed to meet
the standard in the US06 because
passive GPF regeneration occurred as a
result of high exhaust gas temperatures
(GPF inlet gas temperature greater than
600 °C) and these older generation GPFs
rely on stored soot for high filtration
efficiency. GPF regeneration oxidizes
stored soot and reduces GPF filtration
efficiency during and immediately after
the regeneration, especially on the older
generation GPFs. The results support
the conclusion that a 0.5 mg/mile PM

standard over the —7°C FTP, 25 °C FTP,
and USO06 test cycles is feasible and
appropriate.

The —7°C FTP test cycle is crucial to
the final PM standard because it
addresses uncontrolled cold PM
emissions in Tier 3 vehicles, and absent
the —7°C FTP test, vehicles would not
achieve PM reductions commensurate
with what GPF technology offers across
a wide range of operating conditions.
This is illustrated by the bottoms of the
black bars in Figure 13 that show some
vehicles without GPF's satisfy the 0.5
mg/mile standard in the 25 °C FTP and
USO06 cycles, but fail dramatically at
—7°C (an important real-world
temperature), with the same being true
at other important off-cycle vehicle
operation. Without the —7 °C FTP test
cycle, vehicles would not have low PM
under all operating conditions.

The USO06 cycle is a similarly crucial
part of the final PM standard because it
induces passive GPF regeneration in all
vehicle-GPF combinations (i.e., light-
duty vehicles and MDV, naturally
aspirated and turbocharged engines,
close-coupled and underfloor GPF
installations, bare and catalyzed GPFs),
and GPF regeneration is an important
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mode of operation with respect to
emissions and frequently occurs in real
world use. GPF regeneration does not
occur in the —7°C FTP, 25°C FTP, and
LA-92 (used instead of the US06 for
some MDV in Tier 3) across vehicle and
exhaust system combinations. Including
a certification test in which passive GPF
regeneration occurs is important
because it ensures that vehicles have
good PM control during and
immediately after GPF regenerations,
which occur during high load operation,
including road grades, towing, and
driving at higher speeds.

Older GPF technology does not
exhibit high PM filtration during and
immediately after GPF regeneration.
Older GPF technology can have
filtration efficiency as low as 50 percent,
as opposed to generally more than 95
percent demonstrated by the MY 2022
GPFs shown in Figure 13. Without the
USO06 test cycle, manufacturers could
employ older GPF technology with poor
PM control during high load operation.
Average US06 p.m. from the MY 2019
GPFs is 15 times higher than average
US06 p.m. from the MY 2022 GPFs from
the data shown in Figure 13.
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Figure 13: Results from a Five-Lab Five-
Vehicle Test Program Illustrating the
Effectiveness of Series Production MY
2019 GPFs and Series Production MY
2022 GPFs in Meeting the 0.5 mg/mile
PM Standard in —7°C FTP, 25°C FTP,
and US06 Test Cycles. The Top of Each
Bar Represents the Highest
Measurement Set Mean of One Vehicle
in One Laboratory and the Bottom of
Each Bar Represents the Lowest
Measurement Set Mean

MDVs are certified at higher test
weights and road load coefficients than

light-duty vehicles, but measurements
show that series production MY 2022
GPF technology enables meeting the 0.5
mg/mile standard equally well on MDV
as light-duty vehicles, with compliance
margins of over 100 percent.
Measurements comparing PM from a
Class 2b vehicle with a current
technology GPF (MDV MY 2022 F250
7.3L with MY 2022 GPF) to a Class 2a
vehicle with a current technology GPF
(LDV MY 2021 F150 Powerboost HEV
with a MY 2022 GPF) are shown in
Figure 14. Further measurements
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support the same conclusion for Class 3
vehicles.

US06

0.50
0.25
0.00

class 2a

Figure 14: PM Measurements
Comparing PM From a Class 2a Vehicle
to a Class 2b Vehicle, Both With MY
2022 GPFs, in —7°C FTP, 25°C FTP,
and US06 Test Cycles

As was the case for light-duty
vehicles, the —7°C FTP test cycle is
crucial to the final PM standard because
it addresses uncontrolled cold PM
emissions in Tier 3, and absent the
—7°C FTP test, MDV would not achieve
PM reductions commensurate with what
MY 2022 GPF technology offers across
a wide range of operating conditions.
Without the —7 °C FTP test cycle, MDV
would not have low PM under all
operating conditions.

Furthermore, as was the case for light-
duty vehicles, the US06 cycle is a
similarly crucial part of the PM
standard. High load operation, which is
common on MDVs, induces passive GPF
regeneration and GPF regeneration can
cause elevated emissions if MY 2022
GPF technology is not used. The full
US06 cycle results in GPF regeneration

vehicle %to
T

class 2b
vehicle

T o

across different vehicle-GPF
combinations. The LA-92 cycle, which
was used instead of the US06 cycle for
certification of Tier 3 Class 3 vehicles,
usually does not induce GPF
regeneration. Therefore, to capture high
load operation and passive GPF
regeneration in a test cycle, the full
US06 cycle is required for all light-duty
vehicles and MDYV in the final PM
standard.

GPF inlet gas temperatures measured
on the MY 2022 F250 7.3L during
sampled US06, sampled hot LA-92, and
—7°C FTP test cycles, are shown in
Figure 15. Fast soot oxidation begins in
a GPF around 600 °C.649 The USO06 is the
only cycle where GPF inlet gas
temperature of the MY 2022 F250
exceeded 600 °C and it exceeded it for

649 Achleitner, E., Frenzel, H., Grimm, J.,
Maiwald, O., Rosel, G., Senft, P., Zhang, H.,
“System approach for a vehicle with gasoline direct
injection and particulate filter for RDE,” 39th
International Vienna Motor Symposium, Vienna,
April 26-27, 2018.

iz

a significant amount of time (265
seconds), illustrating the importance of
the US06 cycle in the finalized PM
standard. Peak inlet gas temperature
was 674 °C in the US06. In contrast, GPF
inlet gas temperature never exceeded
600 °C in the LA-92 and only exceeded
500 °C for a limited period of time. Peak
GPF inlet gas temperature in the LA-92
(566 °C) was closer to the —7°C FTP
(493 °C) than the US06 (674 °C).

Additional tests performed with the
MY 2022 F250 with MY 2022 GPFs
using test weight and road load
coefficients from a MY 2022 F350 Class
3 vehicle show that even with the
higher test weight and road load, the
GPFs did not undergo substantial
regeneration in the LA-92 cycle.
Without requiring the USO06 as a
certification cycle for MDYV, the GPF
may not undergo GPF regeneration and
as a result, low PM emissions, which
new GPF technology offers, would not
be ensured during high load operation,
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including trailer towing, road grades, or
high speeds.
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Figure 15: GPF Inlet Gas Temperatures
Measured on MY 2022 F250 7.3L Left
Engine Bank GPF During Sampled
US06, Sampled Hot LA-92, and —7°C
FTP Test Cycles

Under the final standards, Class 2b
vehicles with power-to-weight ratios at
or below 0.024 hp/pound will no longer
replace the full US06 component of the
SFTP with the second of three phases
(the highway phase) of the US06 for PM
certification. Class 2b vehicles with low
power-to-weight ratios will now use the
full USO06 test cycle, which represents
high load operation in urban and
highway use. If a vehicle is unable to
follow the trace, it should use maximum
accelerator command to follow the trace
as best it can, and doing so will not
result in a voided test. This procedure
mimics how vehicles with low power-
to-weight tend to be driven in the real
world.

Also, Class 3 vehicles will not use the
LA-92 for PM certification, as they did
in Tier 3. Instead, Class 3 vehicles will
have to meet the 0.5 mg/mile PM
standard across the same three test
cycles as light-duty vehicles and other
MDV: —7°C FTP, 25°C FTP, and US06.

GPF technology is both mature and
cost effective. In this rulemaking, unlike
some prior vehicle emissions standards
including those adopted in the Clean
Air Act of 1970, the technology
necessary to achieve the standards has
already been demonstrated in
production vehicles. It has been used in

LA-92

600

1200 1800

time (s)

series production on all new pure
gasoline direct injection (GDI) vehicle
models in Europe since 2017 (WLTC
and RDE test cycles) and on all pure GDI
vehicles in Europe since first
registration of 2019 (WLTC and RDE test
cycles) to meet Europe’s emissions
standards. All gasoline vehicles (GDI
and PFI) in China have had to meet
similar standards in the WLTC since
2020, and in the WLTC and RDE starting
in 2023. All pure GDI vehicles in India
have also had to meet similar GPF-
forcing standards starting in 2023. GPFs
like the MY 2022 GPF's described by
Figure 13 and Figure 14 are being used
in series production by U.S., European,
and Asian manufacturers, and several
manufacturers currently assemble
vehicles equipped with GPF in the U.S.
for export to other markets. While EPA
believes that the prolific application of
GPF's outside of the United States
supports our feasibility assessment of
GPF technology, we are not adopting
more stringent PM standards to mimic
other countries, but rather for the well
documented health and environmental
benefits from reduced PM emissions. In
addition, while some commenters
interpreted EPA’s reference to GPF
technology in other countries as
implying a reduced level of effort to
adapt the technology to U.S.
applications, once again, EPA only
means to show that the technology is in
widespread use in other areas of the
world, which demonstrates a high
degree of technical feasibility.

fast soot oxidation temperature range

2400 3000

Further details and discussion of test
vehicles, GPFs, test procedures, and
results are provided in the RIA Chapter
3.2.6.

AAIT and several manufacturers
requested removal of the —7°C FTP PM
standard, exemption of GPF-equipped
vehicles from the —7°C FTP PM
standard, or the option to attest to
meeting the —7 °C FTP PM standard in
lieu of test data. After consideration,
EPA is not finalizing the three
recommendations.

EPA is requiring the —7°C FTP test
cycle because it is a crucial part of the
PM standard that addresses
uncontrolled cold PM emissions in Tier
3, and absent the —7°C FTP test,
vehicles would not achieve appropriate
and feasible PM reductions across a
wide range of operating conditions. For
example, the 2021 Corolla in the EPA
test program emits 0.1 mg/mile in the
25°C FTP and 3.5 mg/mile in the —7°C
FTP.

EPA decided against exempting GPF-
equipped vehicles from the —7°C FTP
PM standard because the purpose of the
standard is to require low tailpipe
emissions, not to force a certain device
onto vehicles. If a poor GPF design were
added to a non-GPF vehicle with low
PM emissions in the 25 °C FTP and
USO06, it could still easily fail the —7°C
FTP and other operating conditions.
Poor GPF designs can have very low
filtration efficiencies (e.g., 50 percent)
and simply not be effective. Allowing
GPF-equipped vehicles to be exempt
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from the —7°C FTP PM standard would
be analogous to allowing three-way
catalyst-equipped vehicles to be exempt
from gaseous criteria pollutant
standards.

The decision not to allow indefinite
attestation to the —7°C FTP PM
standard was made because of the
critical importance of this test in
ensuring that vehicles achieve
appropriate and feasible PM emissions
reductions across a wide range of
operating conditions. Based on
manufacturer comments, however, EPA
is finalizing an option for manufacturers
to attest to meeting the —7 °C FTP PM
standard for MY 2027 and MY 2028
vehicles. This option applies to vehicles
at or below 6000 b GVWR, early phase-
in schedule vehicles between 6001—
8500 Ib GVWR, and early phase-in
schedule vehicles between 8501-14,000
lb GVWR, and provides manufacturers
with extra time to integrate PM samplers
into their cold test cells if they do not
already have them. Manufacturers are
still responsible for ensuring that
vehicles comply with the —7 °C FTP PM
standard, and EPA may conduct testing
to confirm whether vehicles meet the
standard, so manufacturers must have
confidence in their attestation.

Although EPA decided against
removing the —7°C FTP PM standard,
exempting GPF-equipped vehicles from
the —7°C FTP PM standard, and

0.60

0.50

0.40

PM (mg/mi)

0.00

allowing indefinite attestation, it is
finalizing PM relief in several areas: (1)
The finalized criteria pollutant phase-in
is more gradual than proposed (section
II1.D.3.ii of the preamble); (2)
manufacturers do not have to perform
—7°C FTP PM testing for IUVP,
although EPA may check that vehicles
meet the standard (section III.D.3.vi of
the preamble); (3) all GPF OBD
requirements proposed in the NPRM
were dropped in favor harmonizing
with the CARB approach to GPF OBD
(section III.D.3.vii of the preamble); (4)
temporary relief is provided on the
criteria that trigger an IUCP (in-use
confirmatory testing program, section
II.G.4.ii of the preamble); and (5)
manufacturers may attest to meeting the
—7°C FTP PM standard for MY 2027
and MY 2028 vehicles, although EPA
may check that vehicles meet the
standard (above paragraph, section
[1.D.3.iii of the preamble). We adopted
these relief provisions after
consideration of comments and we
believe that with these provisions, the
PM standard represents a feasible and
appropriate means of reducing PM
emissions from light-duty and medium-
duty vehicles.

iv. PM Measurement Considerations

EPA did not propose and is not
finalizing changes to PM test procedures
because the Agency does not believe

spark aerosol generator

vehicle tests

Iliiii

Test Set

that test procedure changes are required
to measure PM for the final PM
standard. Current test procedures
outlined in 40 CFR parts 1065 and 1066
allow robust gravimetric PM
measurements well below the PM
standard of 0.5 mg/mile, as
demonstrated by EPA and other
laboratories.

Repeat measurements in EPA
laboratories at different levels of PM
below 0.5 mg/mile are shown in Figure
16 for vehicles (dark bars), a spark
aerosol generator (stiped bar), and
tunnel blanks (light bars). The size of
the error bars, which represent plus/
minus one standard deviation, relative
to the measurement averages at and
below 0.5 mg/mile demonstrates that
the current measurement methodology
is sufficiently precise to support a 0.5
mg/mile standard. No changes to 40
CFR part 1065 and 1066 procedures are
required, but it is important to use good
engineering judgment when
transitioning to measuring PM below 0.5
mg/mile. This includes consideration of
filter media selection, removal of static
charge from filter media, dilution factor,
filter media flow rate, using a single
filter for all phases of a test cycle,
robotic weighing, and minimizing
contamination from filter handling,
filter screens and cassettes.

tunnel blanks

I\
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Figure 16: Example of Test-to-Test
Repeatability of PM Measurements
From Vehicles Without and With GPF,
an Aerosol Generator, and Tunnel
Blanks From Two EPA Test Cells

EPA also notes that many
manufacturers have submitted, and
certified the validity of, PM test data
below 0.5 g/mile to date. Over 20
percent of MY 2021-2024 light-duty
vehicle federal PM certification test
results are below 0.5 mg/mile. We
recognize that test-to-test variability
may be of greater concern to
manufacturers for the revised standard,
but based on the round robin test results
described in II1.D.3.iv of the preamble
and RIA Chapter 3.2.6, and the test-to-
test repeatability results shown in
Figure 16, we conclude that should not
be a significant issue for certification.

Some manufacturers raised concerns
over the ability to reliably measure PM
below 0.5 mg/mile. EPA engaged with
several manufacturers in technical
discussions on PM measurement
capability during the development of
this rule and will continue to assist and
advise manufacturers on best practices
for measuring PM at low levels. As a
result of these conversations, EPA
recognizes that current manufacturer
PM test capability is commensurate
with the Tier 3 level of the standards,
but in some labs, changes may be
needed to reliably measure PM below
0.5 mg/mile. Manufacturers may want to
consider using power-free gloves,
avoiding clothing that sheds lint or dust,
not leaning over exposed filters on
workbenches, using sticky pads in clean
room entranceways, wearing shoe
covers to reduce dirt being tracked into
the clean room, and regular clean room
cleaning. Other elements may be less
obvious, like grounding technicians
while they handle filters, grounding
work benches, etc. These practices are
important not just in the PM clean
room, but anywhere that filters are
handled, such as when they are loaded
and unloaded into PM sampling
equipment.

EPA’s discussions with manufacturers
focused on the importance of using
PTFE membrane sample filters with FEP
(fluorinated ethylene propylene), PMP
(polymethyl pentene) or similar support
rings (40 CFR 1065.170). Such filters
minimize gas-phase artifact but require
good static charge removal during
weighing using alpha-emitter static
charge removal or other techniques with
similar effectiveness (40 CFR 1065.190).
Discussions with manufacturers
included improving signal-to-noise ratio
by using the lower half of the allowable
dilution factor range (40 CFR 1066.110),

elevating filter face velocity (FFV) to a
velocity approaching the maximum
allowable 140 cm/s, and loading one
filter per test instead of one filter per
phase (40 CFR 1066.815). Further
elements of good measurement
procedure include control of
temperature, dewpoint, grounding,
using HEPA-filtered dilution air, using
an effective coarse particle separator (40
CFR 1065.145) and good filter handing
procedures (40 CFR 1065.140 and
1065.190). Laboratories may also
consider using robotic auto-handling for
weighing (40 CFR 1065.190) and
background correction (40 CFR
1066.110), although the tests
demonstrating the ability to measure
below 0.5 mg/mile in the test program
summarized in section II.D.3.iii of the
preamble did not use background
correction and only one of three
organizations used robotic auto-
handling. EPA welcomes additional
industry interaction as manufacturers
prepare their facilities to measure PM at
the final standard and will be happy to
share best practices and help improve
PM measurement capability. Further
discussion of PM measurement below
0.5 mg/mile is detailed in Chapter 3.2.6
of the RIA.

v. Pre-Production Certification

EPA is finalizing that PM emissions
be certified over —7°C FTP, 25 °C FTP,
and US06 cycles with at least one
Emissions Data Vehicle (EDV) per test
group for light-duty vehicles and MDV
certifying to the new 0.5 mg/mile
standard. As described toward the end
of section II1.D.3.iii of this preamble,
EPA is finalizing an option for
manufacturers to attest to meeting the
—7°C FTP PM standard for MY 2027
and MY 2028 vehicles. Also, since BEVs
do not have tailpipe emissions, they are
not subject to the tailpipe PM standard
being finalized.

This level of PM certification testing
matches the requirement to certify
gaseous criteria emissions at the test
group level and ensures that the final
PM standard of 0.5 mg/mile is met
across a wide range of ICE technologies.
The requirement to certify PM
emissions at the test group level is an
increase in testing requirements relative
to Tier 3, where PM emissions were
certified at the durability group level.

EPA is updating the instructions to
select a worst-case Tier 4 test vehicle
from each test group by considering
—7°C FTP testing along with the other
test cycles (40 CFR 86.1828-01). This
contrasts with the Tier 3 approach
where manufacturers selected worst-
case test vehicles separate from —7°C
FTP testing and then selected a test

vehicle for —7°C FTP testing from those
test vehicles included in the same
durability group. The change in
selecting a worst-case test vehicle from
each test group is being made because
concern for emissions from —7°C FTP
testing is on par with concern for
emissions from other test cycles. As a
practical matter, it becomes possible to
include consideration of emissions from
—7°C FTP testing because we are
amending 40 CFR 86.1829-15 to require
manufacturers to submit emission data
for PM and other pollutants from —7°C
FTP testing for each test group.

EPA solicited comment on whether to
revert to pre-production PM
certification at the durability group level
in 2030 for light-duty vehicles and in
2031 for MDV after PM control
technologies have been demonstrated
across a range of ICE technology and
AAI was supportive of this concept.
After consideration, EPA decided that it
would be appropriate to review PM
certification relief if it were part of a
comprehensive review of certification
test burden for all criteria pollutants.
Such a review would appropriately
consider how to select worst-case
vehicles for certification testing if
manufacturers demonstrate compliance
based on testing vehicles from every test
group for some standards and testing
vehicles only based on the durability
group for other standards. EPA has not
begun such a comprehensive review at
this time but will consider whether and
when such a review would be
appropriate to undertake.

The final 25 °C FTP PM standard
applies equally at high-altitude
conditions (1520—1720 meters) as at
low-altitude conditions (0—-549 meters).
Modern engine management systems
can use idle speed, engine spark timing,
valve timing, and other controls to offset
the effect of lower air density on
exhaust catalyst performance at high
altitude conditions and GPF filtration of
elemental carbon does not diminish at
high altitude conditions.

EPA is finalizing a requirement that
manufacturers submit an engineering
evaluation indicating that common
calibration approaches are utilized at
high and low altitude conditions for
—7°CFTP PM.

Since EPA is finalizing that SVMs
must meet the same criteria pollutant
emissions standards as large
manufacturers, although with a delayed
phase-in, SVMs must provide PM test
data when certifying to the Tier 4 p.m.
standard.

vi. In-Use Compliance Testing

In addition to pre-production
certification, the final PM standard
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preamble. EPA did not receive adverse
comments on the feasibility of the 1.7 g/
mile standard for the 25 °C FTP, HFET,
and SCO03 test cycles.

The final US06 cap was increased
from the proposed value of 1.7 g/mile to
9.6 g/mile for several reasons. While
EPA recognizes that CO is a pollutant
with significant health risks, the United
States does not currently have any
nonattainment areas for CO. EPA also
considered the current Tier 3 SFTP CO
standards. The current Tier 3 US06 CO
emissions are captured as part of the
Supplemental Federal Test Procedure
(SFTP). The SFTP is a composite
standard which is the numerically
weighted result of CO emissions from
the FTP, SC03 and USO06 tests.651 The
current Tier 3 SFTP CO cap is 4.2 g/mile
for LDVs. Because the Tier 3 US06 CO
requirements are captured within the
SFTP CO cap, Tier 3 allows higher US06
CO emissions with lower FTP and SC03
CO emissions. In their ACC II program,
CARB also eliminated their SFTP
standards and established a 9.6 g/mile
stand-alone US06 CO standard as well
as separate SC03 CO standards that were
identical to the FTP CO standards. EPA
confirmed that 9.6 g/mile on the US06
is commensurate with the Tier 3 Bin
125 CO standard and is a more stringent
standard for cleaner bins, as compared
to the current Tier 3 SFTP structure.652
The implicit US06 limit under Tier 3 for
a vehicle meeting 1.7 g/mile for SCO3
and FTP (as is required for all vehicles
in Tier 4) would be 10.6 g/mile.
Additional detail can be found in RIA
Chapter 3.2.3.

In addition, several vehicle
manufacturers, and the Alliance for
Automotive Innovation (AAI) expressed
significant concern in meeting the 1.7 g/
mile standard over the US06 test cycle.
Commenters noted that test-to-test
variability may be higher in the US06
than in other cycles, and the proposed
US06 CO standard would most likely
require significant engine and
aftertreatment redesign and/or
substantially reduced use of
enrichment. Industry commenters
recommended that EPA finalize a US06
CO standard of 9.6 g/mile aligned with
current Tier 3 standards and the
California ACC II standard. The
International Council for Clean
Transportation (ICCT) noted in their

651 SFTP (g/mi) = 0.35 x FTP + 0.28 x US06 + 0.37
x SC03.

652 Tier 3 FTP Bin 125 has a CO standard of 2.1
g/mile. Given the Tier 3 SFTP cap of 4.2 g/mile, and
assuming FTP CO = SC03 CO emissions, 4.2 g/mile
=(0.35*2.1) + (0.28*2.1) + (0.37*US06) yields a
US06 implicit limit of 9.6 g/mile. Substituting 1.7
g/mile CO (for Tier 3 FTP Bins 70 and 50) allows
US06 CO to increase to 10.6 g/mile.

comments the steady historical decline
in CO emissions in the United States as
the result of previous emissions
standards.

With consideration of the current air
quality needs, current Tier 3 standards,
and the comments received, EPA has
concluded that it is appropriate to
eliminate the SFTP structure but adopt
25°C FTP, HFET, SC03 standards of 1.7
g/mile, and a US06 CO standard of 9.6
g/mile. This US06 standard is less
stringent than proposed but more
stringent than the current implicit US06
limits under Tier 3 SFTP standards for
vehicles meeting 1.7 g/mile on the FTP
and SCO03.

The final 25 °C FTP CO standard
applies equally at high-altitude
conditions (1520—-1720 meters) as at
low-altitude conditions (0-549 meters).
Modern engine management systems
can use idle speed, engine spark timing,
valve timing, and other controls to offset
the effect of lower air density on
exhaust catalyst performance at high
altitude conditions.

EPA is finalizing a minor increase in
stringency in the —7°C FTP CO
standard in that all light-duty vehicles
will have to meet a 10.0 g/mile cap
instead of 10.0 g/mile for LDV and LDT1
and a 12.5 g/mile cap for LDT2—4 and
MDPV. All light-duty vehicle and
MDPV MYs 2022-2024 certifications
already meet the finalized 10.0 g/mile
cap with at least a 40 percent
compliance margin, demonstrating the
feasibility of this final standard.
Additionally, —7°C FTP CO testing at
EPA using a MY 2019 Ford F150 5.0L
and a MYs 2021 Toyota Corolla 2.0L
show these vehicles also meet the final
standard by large compliance margins,
so there is no question about the
feasibility of this standard.

The final —7°C FTP CO standard
applies equally at high-altitude
conditions as at low-altitude conditions.
Modern engine management systems
can use idle speed, engine spark timing,
valve timing, and other controls to offset
the effect of lower air density on
exhaust catalyst performance at high
altitude conditions.

EPA is finalizing that —7°C FTP CO
emissions be certified with at least one
Emissions Data Vehicle (EDV) per test
group for light-duty vehicles certifying
to the 10.0 g/mile standard instead of
one EDV per durability group as in Tier
3.

EPA is finalizing a HCHO cap of 4
mg/mile in the 25 °C FTP, which has the
same stringency as the Tier 3 bin-
specific 4 mg/mile standard for Bin 20
through Bin 160, (i.e., all current light-
duty vehicles and MDPYV already meet
the HCHO cap being finalized).

The final 25 °C FTP HCHO standard
applies equally at high-altitude
conditions (1520-1720 m) as at low-
altitude conditions.

ii. CO and HCHO Standards for
Medium-Duty Vehicles

EPA is finalizing the MDV CO and
formaldehyde (HCHO) per vehicle
emissions standards (caps) shown in
Table 46. The CO caps are 3.2 g/mile in
the 25 °C FTP, HFET, and SC03 test
cycles, 25 g/mile in the USO06 (i.e.,
identical to California MDV standards
over the entire US06 cycle), and 10.0 g/
mile in the —7°C FTP. The HCHO cap
is 6 mg/mile in the 25 °C FTP. EPA is
finalizing that the same Tier 3 25°C FTP
useful life standard applies to all the
emissions caps shown in Table 46.

This contrasts with Tier 3 bin-specific
standards for the FTP (3.2-7.3 g/mile
depending on bin and class), bin-
specific standards for the HD—-SFTP
(4.0-22.0 g/mile depending on bin and
class), no —7°C FTP standard, and a 6
mg/mile FTP HCHO bin-specific
standard for all bins over bin 0. The 10.0
g/mile cap at — 7 °C applies to gasoline-
fueled and diesel-fueled vehicles.

The majority of the final MDV
standards for CO and HCHO shown in
Table 46 are the same as what EPA
proposed with the exception of the
US06 standard, which has been
increased from 3.2 g/mile to 25 g/mile.

TABLE 46—MDV CO AND HCHO
EMISSIONS CAPS

CO cap for 25°C FTP, HFET, SCO03

(G/MI) e 3.2
CO cap for US06 (g/mMi) ..cocvevevrvenene 25
CO cap for —7°C FTP (g/mi) 10.0
HCHO cap for 25°C FTP (mg/mi) ...... 6

The 3.2 g/mile CO cap for the 25°C
FTP is equal to the stringency of some
Tier 3 bins and more stringent than
others. EPA did not receive adverse
comments on the feasibility of the 3.2 g/
mile standard for the 25 °C FTP, HFET,
and SCO03 test cycles.

The MDV US06 cap was increased
from the proposed value of 3.2 g/mile to
25 g/mile for similar reasons identified
above for light-duty vehicles. While
EPA recognizes that CO is a pollutant
with significant health risks, the United
States does not currently have any non-
attainment areas for CO. The current
Tier 3 US06 CO emissions are captured
as part of the Supplemental Federal Test
Procedure (SFTP). The SFTP is a
composite standard which is the
numerically weighted result of CO
emissions from the FTP, SC03 and US06
tests. The current Tier 3 SFTP CO cap
is 12 g/mile. Because the Tier 3 US06
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CO requirements are captured within
the SFTP CO cap, Tier 3 allows higher
US06 CO emissions with lower FTP and
SCO03 CO emissions. EPA has
determined that 25 g/mile is marginally
more stringent that the current Tier 3
MDV CO standard and is a lower
standard for the cleaner bins (including
those that are equivalent to the Tier 4
standards), as compared to the current
Tier 3 SFTP structure.553 Additional
detail can be found in RIA Chapter
3.2.3.

EPA received comments from several
vehicle manufacturers and AAI
expressing significant concern in
meeting the 3.2 g/mile standard over
USO06 test cycle. Commenters noted that
test-to-test variability may be higher in
the US06 than in other cycles, and the
proposed US06 CO standard would
most likely require significant engine
and aftertreatment redesign and/or
substantially reduced use of
enrichment. Industry commenters
recommended that EPA finalize a US06
CO standard of 25 g/mile to better align
with current Tier 3 standards and the
California ACC II standard.

With consideration of the current air
quality needs, current Tier 3 standards
and the comments received, EPA has
concluded that it is appropriate to set a
US06 CO standard that is more stringent
than the current Tier 3 SFTP standards
for cleaner bins, albeit, under the
revised program structure of eliminating
SFTP requirements.

The final 25 °C FTP CO standard
applies equally at high-altitude
conditions (1520—1720 meters) as at
low-altitude conditions (0—-549 meters).
Modern engine management systems
can use idle speed, engine spark timing,
valve timing, and other controls to offset
the effect of lower air density on
exhaust catalyst performance at high
altitude conditions.

EPA is finalizing a new 10.0 g/mile
MDV CO cap for the —7°C FTP because
CO emissions increase in cold
temperatures but there were no MDV
cold CO standards included in Tier 3 .
Testing of a 2022 F250 7.3L in the —7°C
FTP at EPA showed average CO
emissions of 2.7 g/mile CO,
demonstrating that a 10.0 g/mile
standard is feasible for MDV. Present-
day MDV gasoline engine aftertreatment
technology allows fast catalyst light-off
followed by closed-loop A/F control and
excellent emissions conversion on Class
2b and 3 vehicles.

653 For example, given the Tier 3 SFTP cap of 12
g/mile, and assuming a vehicle is meeting 3.2 g/
mile for both FTP and SC03 CO emissions (i.e., Tier
4 levels), 12 g/mile = (0.35*3.2) + (0.28*3.2) +
(0.37*US06) yields a US06 implicit limit of 27 g/
mile.

The final —7°C FTP CO standard
applies equally at high-altitude
conditions as at low-altitude conditions.
Modern engine management systems
can use idle speed, engine spark timing,
valve timing, and other controls to offset
the effect of lower air density on
exhaust catalyst performance at high
altitude conditions.

EPA is finalizing that —7°C FTP CO
emissions be certified with at least one
Emissions Data Vehicle (EDV) per test
group for MDV certifying to the 10.0 g/
mile standard instead of one EDV per
durability group as in Tier 3.

EPA is finalizing a HCHO cap of 6
mg/mile in the 25 °C FTP, which has the
same stringency as the Tier 3 FTP
HCHO 6 mg/mile bin-specific standard
for all bins over bin 0.

The final 25 °C FTP HCHO standard
applies equally at high-altitude
conditions (1520-1720 meters) as at
low-altitude conditions (0-549 meters).

5. Requirements for Medium-Duty
Vehicles With High GCWR

The Agency proposed requiring high
GCWR MDVs, defined as MDV with a
gross combination weight rating
(GCWR) above 22,000 pounds, to be
subject to heavy-duty engine
certification instead of chassis-
certification for criteria air pollutant
standards. Within the proposed rule, the
Agency asked for comment on three
alternatives to engine certification of
high GCWR MDV:

e MDV above 22,000 pounds GCWR
would comply with the MDV chassis
dynamometer standards with the
introduction of additional engine-
dynamometer-based standards over the
Supplemental Emissions Test as
finalized within the Heavy-duty 2027
and later standards;

e MDV above 22,000 pounds GCWR
would comply with the MDV chassis
dynamometer standards with additional
in-use testing and standards comparable
to those used within the California ACC
II;

¢ Introduction of other test
procedures for demonstration of
effective criteria pollutant emissions
control under the sustained high-load
conditions encountered during
operation above 22,000 pounds GCWR.

We received comments from the
Alliance for Automotive Innovation
supporting implementation of
Alternative 2 for MDV in the final rule.
Similarly, Stellantis requested that MDV
comply with California ACC II
provisions in lieu of engine
certification. Alternative 2 fully
addresses the Agency’s concern that
NOx emissions controls be designed to
adequately control NOx emissions

under the high load conditions
encountered by high GCWR MDV, and
thus the Agency is adopting Alternative
2 for the final rule. Alternative 2
includes PEMS-based moving-average-
window in-use standards that are
comparable to California in-use
standards for chassis-certified MDV and
include options that facilitate 50-state
certification of high GCWR MDV. The
Agency is not finalizing mandatory
engine certification for compliance with
criteria pollutant emissions standards
for high GCWR MDV; however, there is
still an option that allows manufacturers
to choose compliance with light-heavy-
duty engine standards for high GCWR
MDV in lieu of compliance with MDV
test procedures and standards.

i. Background on California ACC II/LEV
IV Medium-Duty Vehicle In-Use
Standards

As part of ACCII and LEV IV
programs, California established in-use
testing requirements for chassis certified
LEV IV MDV with a GCWR greater than
14,000 pounds using PEMS-based
moving average window (MAW) in-use
standards.®54 California’s in-use test
procedures and standards for chassis-
certified MDV are based upon
California’s MAW in-use test procedures
and standards for heavy-duty engines.
Under California’s program, chassis-
certified diesel MDV with a GCWR
greater than 14,000 pounds meet NOx,
NHMC, CO, and PM in-use emissions
standards over a three-bin MAW (3B—
MAW) with bins representing idle
operation (less than or equal to 6
percent engine load), low-load operation
(above 6 percent engine load and less
than or equal to 20 percent engine load)
and medium-high operation (above 20
percent engine load) at up to GCWR.655
Chassis-certified gasoline MDV with a
GCWR greater than 14,000 pounds attest
to meeting NOx, NHMC, CO, and PM in-
use emissions standards over a single
MAW (1B-MAW) at up to GCWR.653
Note that under these provisions,

654 California 2026 And Subsequent Model Year
Criteria Pollutant Exhaust Emission Standards and
Test Procedures for Passenger Cars, Light Duty
Trucks, and Medium-Duty Vehicles; Part 1, section
1.4. “California Provisions: Certification and In-Use
testing requirements for chassis certified Medium-
Duty Vehicles (MDV) with a Gross Combination
Weight Rating (GCWR) greater than 14,000 pounds,
using the Moving Average Window (MAW).”
August 25, 2022.

655 California 2026 And Subsequent Model Year
Criteria Pollutant Exhaust Emission Standards and
Test Procedures for Passenger Cars, Light Duty
Trucks, and Medium-Duty Vehicles; Part 1, section
1.4.1 “Test Procedures for Three Binned Moving
Average Window (3B-MAW) and Moving Average
Window (MAW). Applies to 2027 and subsequent
model year diesel and Otto-cycle vehicles.” August
25, 2022.
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summarized in Table 50 and Table 51.
Note that, identical to standards for
light-heavy-duty diesel engines, the 2B—
MAW standards for high GCWR diesel
MDYV also include PEMS accuracy
margins (Table 52). The 2B-MAW and
3B—-MAW NOx standards, including any
applicable accuracy margins and
temperature corrections, are compared
in Figure 17 and Figure 18. Note that
while the 2B-MAW NOx standards are

somewhat less stringent the
corresponding 3B-MAW standards, the
level of the 2B-MAW NOx standards
together with the accuracy margins and
temperature corrections to those
standards represent what we consider to
be feasible with current and near-term
urea SCR NOx controls and are
consistent with data previously
generated in support of the MY 2027
and later heavy-duty engine

standards.®62 See 40 CFR 86.1811-27 for
further details regarding the finalized
high GCWR MDV in-use standards and
see 40 CFR 86.1845-04(h) for further
details regarding the finalized high
GCWR MDV in-use test procedures.
These regulatory provisions include
extensive references to 40 CFR part
1036.

TABLE 47—MY 2031 AND LATER SPARK-IGNITION STANDARDS FOR OFF-CYCLE TESTING OF HIGH GCWR MDV ab

NOx HC PM CO
mg/hp-hr mg/hp-hre mg/hp-hr g/hp-hr
30 210 7.5 21.6

aStandards already include a conformity factor of 1.5 and Accuracy Margins do not apply.
b|n-use standards for spark-ignition vehicles are_not divided into separate operation bins.
¢There is no applicable temperature condition, Tamb, for spark-ignition vehicles certifying to moving average window standards.

TABLE 48—MODEL YEAR 2031 AND LATER COMPRESSION-IGNITION STANDARDS FOR OFF-CYCLE TESTING OF HIGH
GCWR MDV OVER THE 3B—MAW PROCEDURES 2b

N HC PM co

Off-cycle Bin=> NOx° mg/hp-hr mg/hp-hr g/hp-hr
7.5 QIR0 e | et enes | sereesieesee e eees | eeeeee e
75 mg/hp-hr 21 7.5 23.25
30 mg/hp-hr 21 7.5 23.25

aVehicles optionally certifying to 3-bin moving average window standards.
b Standards already include a conformity factorof 1.5 and Accuracy Margins do not apply.
¢There is no applicable temperature condition, Tamb, for vehicles certifying to 3-bin moving average window standards.

TABLE 49—CRITERIA FOR 3B—MAW OFF-CYCLE BINS

Normalized CO. emission mass over the 300 second test interval

mCOa,,norm,testinterval < 6.00%.
6.00% < mCOy,norm,testinterval < 20.00%.
mCO,,norm,testinterval > 20.00%.

TABLE 50—MODEL YEAR 2031 AND LATER COMPRESSION-IGNITION STANDARDS FOR OFF-CYCLE TESTING OVER THE 2B—

MAW
Off-cycle Bina NOx P Temperature adjustment©¢ mg|/-|h(p:>~hr mgmghr g/ﬁp?hr
Bin1 .ooeeere 10.0 Q/NF e (25.0 Iamb) (022 T LS RO RO
Bin2 ...cceviens 58 Mg/hp-hr ..o (25.0 = Tamb) * 2.2 weoveeeeeeeeeeeeeens 120 7.5 9

aVehicles and engines certifying to 2-bin moving average window standards.

bllse Accuracy Margins from 40 CFR 1036.420(a).

¢ Tamb is the mean ambient temperature over a shift-day, or equivalent. Adjust the off-cycle NOx standard for Tamb below 25.0°C by adding the
calculated temperature adjustment to the specified NOx standard.

TABLE 51—CRITERIA FOR 2B—MAW OFF-CYCLE BINS

Bin Normalized CO, emission mass over the 300 second test interval
= T U UPRER mCOa,norm,testinterval < 6.00%.
BN 2 e e e e e e aaaaaenannaa mCO,,norm,testinterval > 6.00%.
TABLE 52—ACCURACY MARGINS FOR IN-USE TESTING OVER THE 2B—-MAW
NOx HC PM CcO
Bin1 . 0.4 g/hr.

6621J.S. EPA. Chapter 2.2—Manufacturer-Run Off-
Cycle Field Testing Program for Compression-

Ignition Engines. Control of Air Pollution from New
Motor Vehicles: Heavy-Duty Engine and Vehicle

Standards—Regulatory Impact Analysis. EPA-420—
R-22-035, December, 2022.
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TABLE 52—ACCURACY MARGINS FOR IN-USE TESTING OVER THE 2B—-MAW—Continued

NOx HC PM CO

Bin2 . 5 mg/hp-hr .o 10 mg/hp-hr o 6 mg/hp-hr .o 0.025 g/hp-hr.

15.4 g/hr
O0—© 2B-MAW Bin 1

14 ®---% 3B-MAW Bin 1

12
10.4 g/hr

10

8 7.5 g/hr

NO, (g/hr)

0 5 10 15
T

ambient

20 25 30 35 40
Q)

Figure 17: 2B-MAW Bin 1 In-Use NOx
Standard With Ambient Temperature
Correction and PEMS Accuracy Margin
Compared to 3B-MAW Bin 1 In-Use

NOx Standard
120 ;
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ulations

for manufacturers to phase in
certification of all their incomplete
medium-duty and heavy-duty vehicles
to the new standards from 2026 through
2030. In the alternative phase-in,
manufacturers would certify all their
incomplete heavy-duty vehicles above
and below 14,000 pounds GVWR to the
refueling standards, starting with 40
percent of vehicles in 2026 and 2027,
followed by 80 percent of vehicles in
2028 and 2029 before reaching 100
percent of vehicles in 2030.

See the preamble to the proposed
rule 670 and RIA Chapter 3.2.7 for a
description of ORVR technology and
costs, along with a discussion of the
feasibility of meeting the new standards.

The proposed rule requested
comment on amendments that would
account for fuel vapors vented to
evaporative or refueling canisters from
vehicles with pressurized tanks just
prior to fuel cap removal for a refueling
event. Most commenters suggested that
we follow the approach used by
California ARB to require an
engineering evaluation to demonstrate
that refueling canisters have enough
capacity to handle these “‘puff losses” in
addition to the vapor directed to the
refueling canister during the refueling
emission test. Two commenters
recommended changing the
measurement procedure for refueling
emissions as the most effective way to
ensure that vehicles with pressurized
fuel tanks would not have increased
emissions resulting from puff losses. See
the section 7.4 of the Response to
Comments for a detailed discussion of
the comments.

The existing refueling test procedures
require vehicle stabilization with no
fuel tank pressure before the vehicle
enters the Sealed Housing for
Evaporative Determination (SHED) for
emission measurement. In contrast, the
regulation includes a partial refueling
test in which EPA may test a vehicle
using a streamlined procedure. The
partial refueling test requires driving
followed by stabilizing the vehicle for
one to six hours before the refueling
test, without removing the fuel cap. The
partial refueling test calls for the fuel
cap removal (and tank depressurizing,
as applicable) within two minutes of
sealing the SHED for the refueling test.
This approach includes the canister
loading from puff losses, though it does
not include SHED measurement to
ensure that vapors from depressurizing
are vented to the canister. Nevertheless,
EPA testing using the existing partial
refueling test can confirm with testing
that refueling canisters are properly

67088 FR 29271-29275.

sized to control refueling emissions
from vehicles with pressurized fuel
tanks.

We are adopting a requirement for
manufacturers to attest in their
application for certification that their
vehicles with pressurized fuel tanks will
meet emission standards when tested
over the partial refueling emission test.
We would expect manufacturers to use
their engineering analysis from
certifying their vehicles for California
ARB to meet this requirement.

The running loss test at 40 CFR
86.134-96(g)(1)(xvi) describes how
manufacturers may rely on pressurized
fuel tanks as a design strategy. We are
amending those provisions to align with
the conclusions described in the
preceding paragraphs to ensure
sufficient canister capacity for
pressurized systems.

The amendments described in this
section apply on the effective date of
this rule. These changes do not require
additional lead time because standards
already apply for testing with partial
refueling test, and California ARB
already requires manufacturers to make
the demonstration we are adding in this
final rule. We also want to adopt the
provision related to pressurized fuel
tanks without delay to correspond with
industry practice for certain vehicles.
The requirement to vent puff losses to
the canister has been the industry
practice for several years, not least
because California ARB has adopted this
same requirement.

A commenter requested that we
address an ambiguity regarding the fuel
specifications for testing flexible fuel
vehicles, both medium-duty vehicles
and heavy-duty vehicles above 14,000
pounds GVWR. The commenter also
suggested that we revisit the
specification for light-duty vehicles,
which is for the test fuel to be based on
splash blending ethanol with 9 psi RVP
neat gasoline. We recognize that flexible
fuel vehicles today will be refueled with
some combination of E10 gasoline and
a high-level ethanol fuel. The scenario
of splash blending ethanol with an EO
fuel is no longer something that in-use
vehicles will experience. We are
therefore revising the refueling test fuel
specification for flexible fuel vehicles to
align with the test fuel specification for
evaporative emission testing at 40 CFR
86.1810-17(h). The refueling test fuel
will instead be Tier 3 gasoline (E10 with
RVP at 9 psi). This same conclusion
applies for refueling tests with heavy-
duty vehicles subject to standards under
40 CFR 1037.103.

7. Light-Duty Vehicle Provisions
Aligned With CARB ACC II Program

EPA is finalizing three NMOG+NOx
provisions for light-duty vehicles (LDV,
LDT, MDPV) aligned with the California
ACC II program. The provisions follow
the phase-in schedules described in
section III.D.1.i of the preamble.
Vehicles outside of the phase-in
schedules (interim Tier 4 vehicles) do
not have to meet the three NMOG+NOx
provisions aligned with ACC II. Each
provision addresses a frequently
encountered vehicle operating condition
that was not previously captured in EPA
test procedures and produces significant
criteria pollutant emissions. The
operating conditions are high power
cold starts in plug-in hybrid vehicles,
early drive-away (i.e., drive-away times
shorter than in the FTP), and mid-
temperature engine starts. The rationale
and technical assessment performed by
CARB applies not only for vehicles sold
in California but for products sold
across the country, so EPA is adopting
CARB’s rational and technology
assessment 671 for these three
provisions. The phase-in for the three
CARB ACC II program provisions
follows the criteria pollutant phase-in
described in section IIL.D.1 of the
preamble but note that the PHEV high
power cold starts provision has two
steps with separate start dates. EPA
requires vehicle manufacturers to
provide data demonstrating compliance
with each provision.

i. PHEV High Power Cold Starts

EPA is finalizing NMOG+NOx
emissions standards for PHEV high
power cold starts (HPCS), which is
when a driver demands more torque
than the battery and electric motor can
supply and the IC engine is started and
immediately produces high torque
while also working to light off the
catalyst. NMOG+NOx emissions are
measured over the Cold Start US06
Charge-Depleting Emission Test, as
described in, 40 CFR 1066.801(c)(10),
which references ““California Test
Procedures for 2026 and Subsequent
Model Year Zero-Emission Vehicles and
Plug-in Hybrid Electric Vehicles, in the
Passenger Car, Light-Duty Truck and
Medium-Duty Vehicle Classes,”” adopted
August 25th, 2022.

EPA’s final bin-specific standards are
shown in Table 53. The bins are
somewhat different than the ACC II
bins. EPA is not finalizing Bin 125 (that
is part of CARB ACC II) to be consistent
with EPA’s Tier 4 bin structure

671 CARB Public Hearing to Consider the
Proposed Advanced Clean Cars II Regulations, Staff
Report: Initial Statement of Reasons, April 12, 2022.
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described in section III.D.2.i of the
preamble. Also, EPA is finalizing bins
from 0 to 70 in increments of 5 to offer
additional resolution to manufacturers.
EPA is finalizing Step 1 of this

provision to start with MY 2027, one
year later than CARB, and is finalizing
Step 2 of this provision to start in MY
2030, which is also one year later than
CARB. Since all three provisions follow

the phase-in schedules described in
section III.D.1.i of the preamble, LDT3—
4 and MDPV may follow the default
phase-in schedule and not adopt these
provisions until MY 2030.

TABLE 53—HIGH POWER COLD START STANDARDS

NMOG+NOx (g/mi)
Vehicle emissions category Step 1: Step 2:
2027 to 2029 MY 2030+ MY
0.320 0.200
0.300 0.188
0.280 0.175
0.260 0.163
0.240 0.150
0.220 0.138
0.200 0.125
0.175 0.113
0.150 0.100
0.125 0.084
0.100 0.067
0.075 0.051
0.050 0.034
0.025 0.017

For Step 1, PHEVs with Cold Start
USO06 all-electric range of at least 10
miles are exempt from the standard. For
Step 2, PHEVs with Cold Start US06 all-
electric range of at least 40 miles are
exempt from the standard.

CARSB testing identified several
existing PHEVs that started on the US06
and met the PHEV HPCS standard by a
small margin, demonstrating the
feasibility of the standard.

In response to manufacturer
comments, EPA is finalizing more bins
to provide additional resolution to
manufacturers. AAI recommended that
EPA extend Step 1 requirements for
larger vehicles through MY 2032 and
not adopt Step 2. A major manufacturer
also requested that EPA not adopt Step
2 for vehicles above 6000 Ib GVWR. AAI
recommended that manufacturers be
allowed to attest to the standard to
reduce test burden.

After considering the
recommendations, EPA is going forward
with both Step 1 and Step 2 and is
requiring manufacturers to provide data
demonstrating compliance with the
standard because according to our
modeling of the future fleet and input
from AAI and manufacturers, PHEVs
may play a significant role in the future
vehicle fleet and that would make PHEV
HPCS an important operating mode.
However, the Agency is providing
manufacturers with an extra year to
comply with Step 1 and Step 2, relative
to the CARB program, to give
manufacturers more time to implement
design changes necessary to meet the
standard.

ii. Early Driveaway

EPA is finalizing NMOG+NOx
standards that address emissions from
earlier gear engagement (i.e., moving the
shift lever from park to drive in a
vehicle with an automatic transmission)
and driveaway (i.e., when the vehicle
begins to move for the first time after
being started) as described by the CARB
ACC II program.672 In a regular 25 °C
FTP, gear engagement happens at 15
seconds and driveaway happens at 20
seconds, but studies have shown many
drivers begin driving earlier than this.
Vehicle manufacturers have historically
designed their aftertreatment systems
and controls to meet emissions
standards based on the timing of the
FTP driveaway. However, given the
existing field data regarding the
propensity of drivers to drive off sooner
than the delay represented in the FTP
and that vehicle manufacturers have
demonstrated that they are able to
reduce the emissions associated with
this event, it is appropriate to require
vehicle manufacturers to reduce
emissions from early driveaway.

EPA is finalizing an early driveaway
standard that is derived from the CARB
ACC II program.673 The standard uses
an early driveaway test described by 40

672 CARB Title 16, Section 1961.4. Final
Regulation Order. Exhaust Emission Standards and
Test Procedures 2026 and Subsequent Model Year
Passenger Cars, Light-Duty Trucks, and Medium-
Duty Vehicles.

673 CARB Title 16, Section 1961.4. Final
Regulation Order. Exhaust Emission Standards and
Test Procedures 2026 and Subsequent Model Year
Passenger Cars, Light-Duty Trucks, and Medium-
Duty Vehicles.

CFR 1066.801(c)(9) and involves
measuring phase 1 NMOG+ NOx
emissions from a modified 25 °C FTP
test where gear engagement happens at
6 seconds and driveaway happens at 8
seconds (instead of 15 and 20 seconds)
and combining this phase 1 result with
results from the other phases of a
normal FTP using regular FTP phase
weighting. The result must meet the
NMOG+NOx bin standard shown in
Table 54 below. For each bin, the early
driveaway NMOG+NOx standard is 12
mg/mile higher than the bin name; for
example, the early drive away standard
for Bin 30 is 30+12=42 mg/mile.

The bins that EPA is finalizing are
slightly different than the ACC II bins.
Specifically, EPA is not finalizing Bin
125 as found in CARB ACC II and is
finalizing bins from 0 to 70 in
increments of 5 to provide
manufacturers with additional
resolution in certifying test groups to
meet the standard.

TABLE 54—EARLY DRIVEAWAY
STANDARDS

NMOG+NOx
(g/mi)

0.082
0.077
0.072
0.067
0.062
0.057
0.052
0.047
0.042
0.037
0.032

Vehicle emissions category
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TABLE 54—EARLY DRIVEAWAY
STANDARDS—Continued

NMOG+NOx
(g/mi)

0.027
0.022
0.017

Vehicle emissions category

The modified 25 °C FTP phase 1 is
being finalized with tighter speed
tolerances than proposed in response to

a concern from AAI that without a
tighter speed tolerance, a test driver may
drive off sooner than the 8 seconds and
to ensure the vehicle is fully stopped
while the transmission is placed into
gear. The speed tolerance of a regular
25 °C FTP test is £2 mph beyond the
lowest or highest point on the trace
within 1.0 second of the given time, as
described in Part 1066.425(b)(4)(i). For
an early driveaway test, EPA is
finalizing that vehicle speed may not

exceed 0.0 mph until 7.0 seconds and
vehicle speed between 7.0 and 7.9
seconds may not exceed 2.0 mph. This
reduces the possibility of a test driver
driving off significantly earlier than 8
seconds without setting unrealistic
requirements on the test driver and
doesn’t significantly skew the trace to
drive-off times larger than 8 seconds.
Table 55 below illustrates how the
tighter speed tolerance impacts
allowable vehicle speed.

TABLE 55—TIGHTER SPEED TOLERANCE FOR EARLY DRIVEAWAY TEST

Min/max speed in
] Min/max speed early driveaway
Tg;e Tra?r% sr?)eed in regular FTP with tighter
P (mph) tolerances
(mph)

0.0 0.0-2.0 0.0

0.0 0.0-5.0 0.0-2.0

3.0 0.0-7.9 0.0-7.9

5.9 1.0-10.6 1.0-10.6

Vehicles are exempt from the early
driveaway bin standards if the vehicle
prevents engine starting during the first
20 seconds of a standard 25 °C FTP test
and the vehicle does not use technology
(e.g., electrically heated catalyst) that
would cause the engine or emission
controls to be preconditioned such that
NMOG+NOx emissions would be higher
during the first 505 seconds of the early
driveaway emission test compared to
the emissions during the first 505
seconds of the standard FTP emission
test.

AAIrequested the option to attest to
the early drive away provision and
recommended a tightening of the speed
tolerance during the first seven seconds.
EPA is requiring certification test data
on the dearly driveaway standard
because of the importance of this
condition in real-world operation. EPA
is finalizing the tighter speed tolerance
described above in response to AAI's
comment.

iii. Intermediate Soak Mid-Temperature
Starts

EPA is finalizing a third provision
defined by the CARB ACC II program

that addresses NMOG+NOx emissions
from intermediate soak mid-temperature
starts.674 Previous EPA test procedures
capture emissions from vehicle cold
start and vehicle hot start. However,
vehicles in actual operation often
experience starts after an intermediate
time (i.e., soak times between 10
minutes and 12 hours). Vehicle
manufacturers have not been required to
control the emissions associated with
these mid-temperature starts to the same
degree that they manage cold and hot
starts, although vehicle manufacturers
have demonstrated they are able to
address and reduce emissions from
intermediate soak mid-temperature
starts.

Tier 3 vehicles achieve low start
emissions when soak times are short
because the engine and aftertreatment
are still hot from prior operation. Start
emissions after long soak periods are
addressed by the 12+ hour soak of the
25 °C FTP, which requires vehicles to
quickly heat the catalyst and sensors
from an engine at ambient temperature.
The mid-temperature intermediate soak
provision addresses emissions from

intermediate soak times where the
engine and aftertreatment have cooled
but may still be warmer than ambient
temperature.

The intermediate soak mid-
temperature starts standards being
finalized by EPA are shown in Table 56.
EPA is finalizing bins that are closely
aligned with ACC II bins. EPA is
finalizing a bin structure that includes
all CARB ACC II bins except Bin 125
and includes bins from 0 to 70 in
increments of 5. EPA is not finalizing
Bin 125 because EPA is eliminating this
bin from the list of bins available to
light-duty vehicles (section III.D.2.i of
the preamble). The inclusion of bins
from 0 to 70 is to provide manufacturers
with additional resolution in certifying
test groups to meet the standard.

EPA is requiring manufacturers to
submit data for the 40-minute soak
requirement that is taken between 39—41
minutes and is allowing manufacturers
to attest to meeting the standards at all
other soak times using linear
interpolation between 10 minutes and
12 hours.

10-minute soak 40-minute soak 3—12 hour soak
Vehicle Emissions Category NMOG+NOx NMOG+NOx NMOG+NOx
(g/mi) (g/mi) (g/mi)
0.035 0.054 0.070
0.033 0.050 0.065
0.030 0.046 0.060
0.028 0.042 0.055
0.025 0.038 0.050
0.023 0.035 0.045

674 CARB Title 16, Section 1961.4. Final
Regulation Order. Exhaust Emission Standards and

Test Procedures 2026 and Subsequent Model Year

Passenger Cars, Light-Duty Trucks, and Medium-
Duty Vehicles.
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10-minute soak 40-minute soak 3—-12 hour soak
Vehicle Emissions Category NMOG+NOx NMOG+NOx NMOG+NOx
(g/mi) (g/mi) (g/mi)
0.020 0.031 0.040
0.018 0.027 0.035
0.015 0.023 0.030
0.013 0.019 0.025
0.010 0.015 0.020
0.008 0.012 0.015
0.005 0.008 0.010
0.003 0.004 0.005

8. Limitation of Commanded
Enrichment for Power or Component
Protection

At this time, EPA is not finalizing
new requirements for the control of
enrichment on gasoline vehicles. While
we recognize the potential for increases
in some vehicle emissions during
enriched operation, we also are
cognizant of the substantial engineering
effort that it would take some
manufacturers to eliminate enrichment
at all engine speeds and operating
conditions, in the same time frame as
meeting the other criteria pollutant and
GHG requirements of this final program.
In light of our recognition of both the
potential emissions reductions and
engineering effort, the agency plans to
continue to investigate this issue and
may decide to revisit enrichment
controls in a future rulemaking. EPA
plans to take a multipronged approach
to inform a potential future regulatory
action. The agency will continue to
gather data on the circumstances under
which vehicles use enrichment in the
real world. This will include additional
EPA-conducted test programs as well as
the potential for manufacturer-provided
data. EPA also plans to assess the
frequency of vehicle activity that results
in enrichment, such as trailer towing
and other high load, high speed
operation. Based on our assessment of
measured emissions increases, the
circumstances under which enrichment
occurs, and the frequency of
enrichment, EPA will update our
estimates of the impact on emissions
inventories due to command
enrichment. As part of this process, EPA
will also engage with the auto
manufacturers and other stakeholders to
continue to assess the technologies
available to eliminate enrichment under
the broadest area of vehicle operation,
as well as powertrain development
effort, emissions control technology
options, lead time and costs. In
addition, EPA will continue to review
AECD applications to ensure that the
AECD process is being used in the
manner it was intended. EPA plans to
initiate this technical work and

stakeholder outreach soon after the
release of this final rule, and based on
this technical work the Agency may
initiate a new rulemaking related to this
issue within the next two to three years.

Commenters expressed opposing
views on the proposed elimination of
the allowance of the use of commanded
enrichment. NACAA (National
Association of Clean Air Agencies)
supported the proposed elimination of
enrichment for its health benefits.
MECA (Manufacturers of Emissions
Control Association) attested to the
readiness of technology to support the
proposed elimination. While several
manufacturers supported the proposal,
other OEMs also voiced strong concern
with a prohibition on enrichment. Some
OEMs argued that eliminating
enrichment would require significant
powertrain revisions, divert investment
from electrification, and/or result in a
substantial reduction in engine power.

EPA had proposed a prohibition of
commanded enrichment because
enrichment results in highly elevated
engine-out emissions and reduced
effectiveness of the aftertreatment
system, causing elevated emissions of
carbon monoxide, hydrocarbons, PM,
and air toxics including ammonia and
PAH, during this operation.

9. Small Volume Manufacturer Criteria
Pollutant Emissions Standards

EPA is finalizing the identical criteria
pollutant emissions standards for small
volume manufacturers (SVMs) as for
large manufacturers but is delaying the
phase-in of the standards for SVM until
2032 to provide additional lead time to
implement the standards.

The phase-in schedule of criteria
pollutant standards for SVMs and large
manufacturers is discussed in section
III.D.1 of the preamble. The criteria
pollutant phase-in applies to
NMOG+NOx bin structure, PM, —7 °C
NMOG+NOx, CO, HCHO, —7°C CO, and
three provisions aligned with CARB
ACCII (PHEV high power cold starts,
early driveaway, intermediate soak mid-
temperature starts). The SVMs light-
duty vehicle (LDV, LDT, MDPV) phase-
in steps to 100 percent in 2032.

Declining fleet average NMOG+NOx
standards for SVMs and large
manufacturers are discussed in section
II1.D.2 of the preamble. SVMs light-duty
vehicle NMOG+NOx declining fleet
averages step from 30 mg/mile to 15 mg/
mile in 2032. However, SVMs encounter
two fleet average steps between 2027
and 2032 because they were allowed
additional time to meet Tier 3
standards. The first step occurs in MY
2028, when SVMs step down from 51
mg/mile to the Tier 3 final fleet average
of 30 mg/mile. The first step is aligned
with the current Tier 3 requirements
and represents no change for the
SVMs.675 The second step is the result
of this final rule and will require SVMs
to meet an NMOG+NOx fleet average of
15 mg/mile in MY 2032. 15 mg/mile is
the same fleet average requirement as
the remainder of the LDV fleet.
Implementing the 15 mg/mile standard
in MY 2032 provides SVMs with
additional lead time to begin
compliance with the Tier 4 program.

Since EPA is finalizing a requirement
that SVMs must meet the same criteria
pollutant emissions standards as large
manufacturers, although with a delayed
phase-in, in Tier 4 SVMs must provide
PM test data, and other criteria pollutant
test data, for certification.

EPA is not finalizing SVM MDV
standards that differ from large
manufacturer MDV standards.

EPA received comments from several
stakeholders regarding the proposed
criteria pollutant standards. Vehicle
manufacturers, including those formally
identified as SVMs noted that EPA had
traditionally provided more time to
meet the final standards and that the
same on-going challenges remain for
them, including challenges such as
limited product lines with which to
fleet average, infrequent vehicle
redesigns, and lower priority support
from the supplier base.

In the Tier 3 rulemaking, EPA
established provisions for small volume
manufacturers and for those small

675 EPA did not reopen this step in this
rulemaking; rather, as noted in the text, this step
was finalized in the Tier 3 final rule.
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business manufacturers and
operationally independent small
volume manufacturers with average
annual nationwide sales of 5,000 units
or less. As in previous vehicle emissions
rulemakings in which we have provided
such flexibilities, our reason for doing
so is that these entities generally have
more implementation difficulty than
larger companies. Small companies
generally have more limited resources to
carry out necessary research and
development; they can be a lower
priority for emission control technology
suppliers than larger companies; they
have lower vehicle production volumes
over which to spread compliance costs;
and they have a limited diversity of
product lines, which limits their ability
to take advantage of the phase-in and
averaging provisions that are major
elements of the Tier 3 program. For this
FRM, EPA has decided based on the
justification used in the Tier 3 to delay
SVMs requirements for NMOG+NOx
and for other criteria pollutants until
MY 2032.

E. Modifications to the Medium-Duty
Passenger Vehicle (MDPV) Definition

EPA is finalizing two modifications to
the MDPV definition starting in MY
2027 to address passenger vehicles that
could potentially fall outside the prior
definition. First, EPA is including in the
MDPV definition any pickup at or below
14,000 pounds GVWR with a work
factor at or below 4,500 pounds except
for pickups with a fixed interior length
cargo area of eight feet or larger which
would continue to be excluded from the
MDPV category.67¢ This modification
addresses new BEVs that are primarily
passenger vehicles but fall above the
current 10,000 pound MDPV threshold
primarily due to battery pack weight
increasing the vehicle’s GVWR. EPA
believes these vehicles should be in the
light-duty vehicle program because they
are primarily passenger vehicles and
would likely displace the purchase of
other passenger vehicles rather than a

medium-duty vehicle due to their
relatively low utility. In selecting the
4,500-pound work factor cut point, EPA
reviewed current vehicle offerings and
comments received; based on this
evaluation, we believe these thresholds
are reasonable and will not pull into the
MDPV category work vans or work
trucks. Previously, the MDPV category
generally included pickups below
10,000 pounds GVWR with a fixed
interior length cargo area of less than six
feet (72.0 inches).

The second updated MDPV definition
modification is to include in the MDPV
category any pickups with a GVWR
below 9,500 pounds and a fixed interior
length cargo area of less than eight feet
regardless of whether the vehicle work
factor is above 4,500 pounds. Pickups at
or above 9,500 pounds up to 14,000
pounds GVWR with a work factor above
4,500 pounds are included as MDPVs
only if their fixed interior length cargo
area is less than six feet.

Historically, there has been a clear
distinction between pickups in the
light-duty vehicle category and those in
the medium-duty category. Light-duty
pickups were those pickups with a
GVWR at or below 8,500 pounds and
they generally had a GVWR below 8,000
pounds. MD pickups were those
pickups that were at or above 8,501
pounds and all such vehicles currently
have a GVWR above 9,900 pounds.577
The changes to the MDPV definition are
intended to account for any new pickup
offerings that would fall into the GVWR
‘““space” at or above 8,501 pounds but
below 9,500 pounds, as well as light-
duty pickups that whose GVWR exceeds
8,500 pounds as the result of
electrification. In addition, the fixed
interior length cargo area and work
factor requirements have been added to
limit the revised MDPV definition to
vehicles with their primary utility being
passenger transportation and limited
cargo, including vehicles up to 14,000
pounds GVWR. EPA is also concerned
that differences between the light-duty

and medium-duty pickups could
become blurred if manufacturers were to
offer somewhat more capable pickups
with GVWR just above 8,500 pounds to
gain access to less stringent emission
standards. If EPA were not finalizing
these changes to the MDPV definition,
manufacturers could, in essence, move
their light-duty pickups up into the
medium-duty category through
relatively minor vehicle modifications,
to gain access to less stringent
standards. EPA believes it is appropriate
to address this possibility given that the
light-duty vehicle footprint standards,
as finalized, will be more stringent
compared to the work factor-based
standards for MDVs and could
otherwise provide an unintended
incentive for manufacturers to take such
an approach.

Comments regarding the change in
MDPYV definition were received from the
three manufacturers that have
significant product offerings in this
space: Ford, GM and Stellantis, as well
as the Alliance for Automotive
Innovation. Comments included
suggested changes to the GVWR and
work factor thresholds. EPA adopted
two specific recommended changes to
the work factor and GVWR thresholds,
which are reflected above in the final
definition values. In addition,
commenters made recommendations for
the implementation timing of the
definition change, suggesting
implementation should be delayed to
MY 2030 or that manufacturers should
be allowed to opt into the new
definition, as well as some specific
regulatory text change to provide further
clarification for the definition change,
such as how the cargo area length
should be measured.

Table 57 summarizes the revised
MDPYV definition in terms of what
vehicles will not be covered as MDPVs
under EPA’s changes to the qualifying
criteria.

TABLE 57—SUMMARY OF EXCLUSIONS FOR THE REVISED MDPV DEFINITION

A vehicle would be an MDV and not an MDPV if:

WF < 4,500 Ib

WF > 4,500 Ib

GVWR £9,500 Ib .......cceee
9,500 Ib < GVWR < 14,000
Ib.

Cargo area fixed interior length > 94.0 inches
Cargo area fixed interior length > 94.0 inches

Cargo area fixed interior length > 94.0 inches.
Cargo area fixed interior length > 72.0 inches.

676 In the regulatory text, EPA is finalizing that
pickups with an open bed interior length of 94
inches or greater will be excluded, which will
exclude pickups with eight-foot open beds (96

inches) with a 2-inch allowance for vehicle design
variability. This also applies for the second change
to the MDPV definition.

677 Currently, these pickups are covered by HDV
standards in 40 CFR 86.1816-18.
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EPA is also clarifying that MDPVs
will include only vehicles with seating
behind the driver’s seat such that
vehicles like cargo vans and regular cab
pickups with no rear seating will remain
in the MDV category and subject to
work factor-based standards regardless
of the changes to the MDPV definition.

As described in section III.D.2.v of the
preamble, we are also adopting an
interim provision allowing
manufacturers to use credits generated
by MY 2027 through 2032 battery
electric vehicle (BEV) or fuel cell
electric vehicles (FCEV), qualifying as
MDPVs, to be used for certifying MDV
to the NMOG+NOx standard for 25°C
testing. We are adopting the same
interim provision for GHG credits.
Manufacturers may use these GHG
credits for certifying MDV starting in
MY 2027. See 40 CFR 86.1865—
12(k)(10).

Prior to MY 2027, a manufacturer may
optionally place vehicles that are
brought into the MDPV category by the
updated MDPV definition revisions into
the light-duty vehicles program rather
than have those vehicles remain in the
MDV program. EPA is finalizing the
definition change to be effective starting
with MY 2027. However, to ensure the
program is compliant with applicable
CAA lead time and stability
requirements, manufacturers that are
building MDPVs that are captured by
the expanded definition and are opting
for the default schedule will continue to
be subject to Tier 3 standards through
model year 2030. Details for the final
Tier 4 criteria pollutant phase-in are
discussed in section III.D.1. In the
meantime, manufacturers will continue
to certify those vehicles to the Tier 3
standards for medium-duty vehicles in
40 CFR 86.1816-18.

EPA'’s historic regulatory structure for
pickup trucks has been firmly grounded
in the products available to consumers
and the utility that the vehicles
manufacturers have produced. Light-
duty pickup GVWRs have been
significantly less than the 8,500 pound
threshold for LDVs and class 2b and 3
pickups have been built with GVWR’s
well above 9,000 pounds. In addition,
consumers without the need for the
additional utility offered by medium-
duty pickups, have sound reasons for
buying the light-duty versions. Medium-
duty pickups, as compared to their
light-duty counterparts, tend to be
higher priced, less fuel efficient, less
maneuverable, and may also have a
harsher ride when unloaded due to
more capable suspensions. The
emissions regulatory structure
promulgated by EPA has recognized the
substantially different utility offered by

these two historically different
regulatory classes. However, there are
two distinct changes that precipitating
EPA’s decision to expand the MDPV
definition. First, EPA recognizes that
light-duty pickup trucks that are
electrified could exceed the 8,500
pound threshold, but do not have the
same utility traditionally provided by
this regulatory class. Secondly, EPA
believes that there is the possibility that
the pickup market could shift from
light-duty versions to medium-duty
versions of pickups due to consumer
preference for ICE-based pickups. To
meet this consumer demand,
manufacturers may be inclined to
produce pickups which, much like the
EV’s, exceed the 8,500 pound GCWR
threshold, but do not offer the same
utility as traditional vehicles in the
higher weight class. At this time, EPA
is not finalizing fundamental changes to
its program that will result a large
portion of medium-duty pickups into
the light-duty program to address this
possibility due to the potential
disruption such an approach would
have both for the vehicle industry and
for consumers needing highly capable
work vehicles. EPA plans to monitor
vehicle market trends over the next
several years to identify any new trends
that could potentially lead to the loss of
emissions reductions, and if so, to
explore appropriate ways to address
such a situation.

In an effort to illustrate and quantify
the design-related GHG emissions
impacts of medium-duty pickups
compared to their light-duty
counterparts, EPA generated emissions
test data for a Ford F-150 and an F-250.
For this example, the medium-duty F—
250 emitted 170 g/mile more than the
light-duty F-150 when operating at
similar speeds and loads (RIA Chapter
1.2.1). The GHG emission difference
observed in the data indicates that light
to medium load operation results in
much higher CO, emissions in the
medium-duty pickup under similar
passenger or payload conditions. The
medium-duty pickup is designed
primarily for regular towing and
therefore may have higher emissions
under other operating conditions
compared to light-duty pickups
designed more for transportation of
passengers or cargo in the bed.

F. What alternatives did EPA consider?

In the NPRM, EPA sought comment
on alternatives for the light- and
medium-duty GHG standards levels, as
well as the phase-ins. For light-duty
GHG standards, we sought comment on
a range of light-duty GHG stringency
alternatives in addition to the proposed

standards. We sought comment on the
medium-duty GHG standards for
different model years and other aspects
of the MDV standards structure. In
addition, we sought comment on
alternative phase-in schedules for
criteria pollutant standards. EPA
received comments suggesting
alternative levels of stringency and
phase-in schedules for the light- and
medium-duty standards, for GHG and
criteria pollutants. EPA discusses how
we assessed comment on these issues
and arrived at the final standards and
phase-in schedules in sections IIL.C,
IIL.D, and V of this preamble. EPA
further considered comments on
alternatives to the level and phase-in
scheduled for the standards, which we
discuss in RTC section 3.3 (GHG) and
section 4.1(criteria pollutants). In the
following discussion, we principally
discuss the alternatives we considered
for the light-duty GHG standards.

For the light-duty GHG standards,
EPA sought comment on three
alternatives. The proposal’s alternatives
included a more stringent alternative
(Alternative 1), a less stringent
alternative (Alternative 2), and an
alternative (Alternative 3) that ended at
the same level as the proposed
standards in 2032, but provided a more
linear ramp rate in the standards with
the least stringent standards across all
alternatives for MYs 2027-2029. As
discussed in section III.C.2 of this
preamble, based on our updated
analysis and in consideration of the
public comments, EPA is basing its final
standards on the proposal’s Alternative
3, and we are also extending the phase-
down of certain credit flexibilities to
address lead time concerns.

In considering the appropriate light-
duty GHG standards for this final rule,
EPA has also considered two
alternatives, one more stringent
(Alternative A) and one less stringent
(Alternative B).678 Alternative A is
based on the proposed standards, and
compared to the final standards,
includes a higher rate of stringency
increase in the earlier years (MYs 2027—
2029), a more accelerated phase-out of
off-cycle credits, and the complete
elimination of A/C leakage credits in
MY 2027 instead of a gradual ramp-
down to a lower value. Alternative A
and the final standards both reach the

678 EPA used the Alternative B nomenclature for
this final rule analysis to distinguish it from the
NPRM'’s less stringent alternative (Alternative 2).
Alternative B differs from the NPRM Alternative 2:
while Alternative B’s MY 2032 stringency is similar
to that of Alternative 2, Alternative B has a more
gradual trajectory and less stringent standards for
2027-2030 (which matches that of the final
standards) compared to the NPRM Alternative 2.
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same level of footprint CO; targets in
MY 2032. Alternative B’s trajectory is
the same as the final standards through
2030, but it ends at a less stringent level
than the final standards in MY 2032.
These light-duty vehicle alternatives
were selected to identify a range of
stringencies we believe are appropriate
to consider because they represent a
range of standards that are anticipated
to be feasible considering the public
record and our updated analysis and

protective of human health and the
environment.

The final standards will result in an
industry-wide average emissions target
of 85 g/mile of CO, in MY 2032,
representing a nearly 50 percent
reduction in average emissions levels
from the existing MY 2026 standards 679
established in 2021. Alternative A
(based on the proposed standards) is
also projected to result in an industry-
wide average target for the light-duty
fleet of 85 g/mile of CO, in MY 2032.

Alternative B is projected to result in an
industry-wide average target of 95 g/
mile of CO, in MY 2032, or 10 g/mile
higher (less stringent) than the final
standards, representing a 43 percent
reduction in projected fleet average
GHG emissions target levels from the
existing MY 2026 standards. Table 58,
Table 59, and Table 60 compare the
projected targets for the final standards
and the alternatives for cars, trucks, and
the combined fleet, respectively.

TABLE 58—COMPARISON OF PROJECTED CAR TARGETS FOR THE FINAL STANDARDS AND ALTERNATIVES

Final " "
Alternative A Alternative B
Model year stag%ards ) CO2
(g/milze) (g/mile) (g/mile)
131 131 131
139 134 139
125 116 125
112 98 112
99 90 99
86 82 91
73 73 82

TABLE 59—COMPARISON OF PROJECTED TRUCK TARGETS FOR THE FINAL STANDARDS AND ALTERNATIVES

Final " "
Alternative A Alternative B
Model year standards CO- CO2
(g/milze) (g/mile) (g/mile)
184 184 184
184 164 184
165 143 165
146 121 146
128 112 128
109 102 114
90 90 100

TABLE 60—COMPARISON OF PROJECTED COMBINED FLEET TARGETS FOR THE FINAL STANDARDS AND ALTERNATIVES

Final " "
Alternative A Alternative B
Model year standards > CO»
(g/milze) (g/mile) (g/mile)
168 168 168
170 155 170
153 135 153
136 114 136
119 105 119
102 96 107
85 85 95

standard (labeled as the No Action
case).

Figure 19 compares the projected
targets for the final standards and
Alternatives A and B with the MY 2026

679 The projected 2026 target has increased to 168
g/mile due to a projected increase in truck share of
the fleet.
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Figure 19: Comparison of Light-Duty
Vehicle Projected Fleetwide CO-
Targets for Alternatives, the Final
Standards and the No Action Case.
(Note: For 2027-2030, Targets for the
Final Standards and Alternative B Are
Identical)

For Alternative B, consistent with the
final standards, EPA applied different
flexibility provisions than under the
proposed standards (Alternative A)
based on public comments of concerns
about lead time for model years 2027—
2029. Specially, we revised the
proposal’s phase-out of two flexibilities:
air conditioning (A/C) HFC leakage
credits and off-cycle credits. From MY
2026 allowable levels, maximum A/C
leakage credits will phase down starting
in MY 2027 to a value of 1.6 g/mile for
cars and 2.0 g/mile trucks for MY 2031

Alternative

and later. The cap for off-cycle menu
credits will phase down over three
model years from the 10 g/mile
maximum (for ICE vehicles only) in
2030 to 0 g/mile in 2033. Alternative A
maintains the phase-out of HFC leakage
credits and off-cycle credits as originally
proposed in the NPRM.

Below, we compare the targets again,
but in this case we have adjusted
(upward) the targets to account for
credit flexibilities available to
manufacturers. These adjusted targets
are meant to provide a common basis for
comparing program stringencies
between alternatives that have differing
levels of credit flexibilities. It should be
noted that in EPA’s technical
assessment, we assume that
manufactures will take advantage of
credit flexibilities that are cost-effective,

B

and the availability of flexibilities can
influence projected compliance costs
and technology penetrations even when
the footprint target CO, curves are the
same. As a result, these adjusted targets
are more indicative of the industry’s
overall 2-cycle tailpipe CO, targets
based on achieving the fleet average
levels of off-cycle credits and A/C
leakage and efficiency credits (in g/mi)
projected in our compliance modeling.
Any difference in adjusted targets
between years, or between alternatives
within a year, is indicative of how much
additional emissions reducing
technology is needed to meet the targets,
independent of credit flexibilities. Table
61, Table 62 and Table 63 show the
adjusted targets for cars, trucks and the
combined fleet for the final standards,
the alternatives and the No Action case:

TABLE 61—PROJECTED CAR TARGETS FOR THE FINAL STANDARDS, ALTERNATIVES AND NO ACTION CASE

[Adjusted]
Final Alternative A | Alternative B | No action case
standards
Model year CO» 2 i i
(g/mile) (g/mile) (g/mile) (g/mie)
161 161 161 161
158 144 160 158
142 125 144 158
125 105 127 158
108 95 111 158
93 85 101 159
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TABLE 61—PROJECTED CAR TARGETS FOR THE FINAL STANDARDS, ALTERNATIVES AND NO ACTION CASE—Continued

[Adjusted]
Final Alt ve A Al ve B | N )
standards ernative ternative o action case
Model year Con % " ¥
(g/mile) (g/mile) (g/mile) (g/mile)
2032 AN TALET ... aa e 78 76 92 159

TABLE 62—PROJECTED TRUCK TARGETS FOR THE FINAL STANDARDS, ALTERNATIVES AND NO ACTION CASE

[Adjusted]
Final . . .
Alternative A Alternative B No Action
Model year stag%ards > > case CO,
(g/milze) (g/mile) (g/mile) (g/mile)

2026 220 220 220 220
2027 209 176 210 216
2028 186 154 188 216
2029 163 131 165 217
2030 141 119 144 218
2031 118 107 128 219
2032 and later 98 96 114 220

TABLE 63—PROJECTED COMBINED TARGES FOR THE FINAL

STANDARDS, ALTERNATIVES

AND NO ACTION CASE

Final " " :
Alternative A Alternative B | No action case
Model year stag%ards )> )2 )2
(g/milze) (g/mile) (g/mile) (g/mile)

2026 .... 201 201 201 201
2027 .... 193 166 195 198
2028 .... 172 145 174 198
2029 .... 151 123 154 199
2030 .... 131 112 134 200
2 0 i PSS 111 101 120 201
2032 AN TALET ... e e e 92 90 107 202

Figure 20 compares the adjusted
targets for the final standards and
Alternatives A and B with the MY 2026
standard (labeled as the No Action
case), consistent with the values
reflected in Table 63 in which we have
shifted the fleet average footprint targets
upward to account for the expected

application of compliance flexibilities
(off-cycle, A/C efficiency and A/C
leakage credits). Compared to
Alternative A (the proposed standards),
the adjusted CO; target of the final
standards decreases more gradually
through 2029 before it arrives at the
same level of stringency in MY 2032.

Further analysis of the alternatives is
provided in section IV.G of the
preamble and in Chapters 9 and 12 of
the RIA. In section V of the preamble,
we summarize our rationale for why
EPA is adopting the final standards in
lieu of any of the alternatives.
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Figure 20: Comparison of Industry
Average Adjusted CO; Targets for
Alternatives, the Final Standards and
the No Action Case. Adjusted Targets
Include Effects of Expected Off-Cycle,
A/C Efficiency and A/C Leakage Credits

EPA considered criteria pollutant
standards alternatives within the
context of the GHG alternatives outlined
above. For each potential set of GHG
standards and associated projected
technology application, the agency
considered if a vehicle manufacturer
could comply with both the GHG
standards and the final criteria pollutant
standards, given a projected mix of
technologies. First, as noted in section
I1.D.2 of the preamble, the agency is
finalizing a numerically higher (less
stringent) final NMOG+NOx fleet
average. This higher fleet average
recognizes both the final GHG standards
and our estimates of potential pathways
for projected in PHEV technology
penetration. In addition, EPA recognizes
that vehicle manufacturers have a wide
range of emission control technologies
available to them which could be
adopted, including technologies specific
to hybrid and plug-in hybrid vehicles,
which would result in substantially
lower criteria pollutant emissions.
These technologies are outlined in RIA
Chapter 3.2.5. As a result of the change
to the final NMOG+NOx fleet average,
multiple technology pathways for

compliance and the recognition that
substantial emission control
technologies are available to the
manufacturers, across a variety of
powertrain architectures, the agency has
concluded that each of the GHG
alternatives discussed in this section are
also feasible for manufacturers to
comply with the final criteria pollutant
program standards.

G. Certification, Compliance, and
Enforcement Provisions

1. Electric Vehicle Test Procedures

Several changes to electric vehicle test
procedures are implemented with this
rule. This section reviews the general
testing requirements that continue to
apply to BEVs and PHEVs, and then
describes specific changes to these
requirements.

To comply with EPA labeling
requirements, manufacturers and EPA
perform testing of light-duty BEVs to
determine miles per gallon equivalent
(MPGe) and electric driving range.
PHEVs are also tested to determine
charge-depleting range. The results of
these tests are used to generate range
and fuel economy values published on
the fuel economy label.

BEV testing consists of performing a
full charge-depleting test using the
multi-cycle test (MCT) outlined in the
2017 version of SAE standard J1634,
Battery Electric Vehicle Energy

Alternative B (adjusted)

Consumption and Range Test
Procedure. The multi-cycle test consists
of 8 cycles: Four urban dynamometer
driving schedule (UDDS) cycles, two
highway fuel economy test (HFET)
cycles, and two constant speed cycles
(CSCs).680 The test is used to determine
the vehicle’s usable battery energy
(UBE) in DC Watt-hours, cycle energy
consumption in Watt-hours per mile
(Wh/mi), and A/C recharge energy in A/
C watt-hours. These results are used to
determine the BEV’s unadjusted range
and MPGe.

The MCT generates unadjusted city
(UDDS) and highway (HFET) two-cycle
test results. These results are adjusted to
5-cycle values which are then published
on the fuel economy label. EPA
regulations allow manufacturers to
multiply their two-cycle test results
using a defined 0.7 adjustment factor or
determine a BEV 5-cycle adjustment
factor by running all of the EPA 5-cycle
tests (FTP, HFET, US06, SC03, and 20 °F
FTP). This adjustment is performed to
account for the differences between
vehicle operation observed on the two-
cycle tests and vehicle operation

680 The MCT consists of 8 cycles and the test
results are used to determine city and highway test
results. The highway result is determined by
averaging the 2 HFET cycles from the MCT; the city
result is determined by averaging the 4 UDDS
cycles from the MCT. When discussing fuel
economy labeling, the city and highway test results
are generally referred to as 2-cycle test results.
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occurring at higher speeds and loads
along with hot and cold ambient
temperatures not seen on the UDDS or
HFET cycles.

PHEVs include both an internal
combustion engine and an electric
motor and can be powered by the
battery or engine or a combination of
both power devices. Charge depleting
operation is when the electric motor is
primarily propelling the vehicle with
energy from the battery. Charge
sustaining operation is when the
internal combustion engine is
contributing energy to power the vehicle
and maintain a specific state of charge.
PHEVs are tested in both charge
depleting and charge sustaining
operation to determine the electrical
range capability of the vehicle and the
charge sustaining fuel economy.

PHEV charge depletion testing
consists of performing a single cycle
charge depleting UDDS test and a single
cycle charge depleting HFET test. These
tests are specified in the 2010 version of
SAE Standard J1711, Recommended
Practice for Measuring the Exhaust
Emissions and Fuel Economy of Hybrid-
Electric Vehicles, Including Plug-In
Hybrid Vehicles. The result of these
tests is the actual charge depleting
distance the vehicle can drive. The
actual charge depleting distance is
multiplied by a 0.7 adjustment factor to
determine the 5-cycle charge depleting
range. The UDDS and HFET distances
are averaged to determine an estimated
all-electric range for the vehicle. Unlike
SAE Standard J1634 which is applied to
BEVs, SAE Standard J1711 does not
specify a methodology for determining
UBE when performing charge depleting
tests on PHEVSs.

As proposed, EPA is making several
changes to the testing requirements to
support new battery durability and
warranty requirements for light-duty
and medium-duty BEVs and PHEVs (see
section III.G.2 of the preamble).

Compliance with battery durability
requirements will require additional
testing of BEVs and PHEVs by
manufacturers to be performed during
the vehicle’s useful life and will require
additional reporting to demonstrate that
the vehicles are meeting the durability
standard.

Manufacturers of BEVs and PHEVs
will be required to develop and
implement an on-board battery state-of-
health monitor and demonstrate its
accuracy through in-use vehicle testing.
For this testing, the tests will be based
on the currently used charge depletion
tests performed for range and fuel
economy labeling of light-duty BEVs
and PHEVs, with the addition of the
recording of the vehicle monitor value

and comparison of the results from the
charge depleting test to the monitor
value reported by the vehicle.
Specifically, light-duty and Class 2b and
3 BEVs will be tested according to the
MCT to determine the vehicle’s UBE
and range. PHEVs will be tested
according to the single cycle UDDS and
HFET test to determine the vehicle’s
charge depleting UBE and range. Class
2b and 3 BEVs and PHEVs will be tested
at adjusted loaded vehicle weight
(ALVW),881 consistent with the testing
required for measuring criteria and GHG
emissions. These testing requirements
are described in more detail in section
III.G.2 of the preamble.

Manufacturers also will be required to
demonstrate that the vehicles are
meeting the durability requirements at
certain points during their useful life.
For this purpose, manufacturers will
collect and report onboard state-of-
health monitor values from a large
sample of in-use vehicles, as described
further in section II.G.2 of this
preamble. This will not involve
additional dynamometer testing but
only acquisition of monitor data from
in-use vehicles.

Due to the lack of a UBE calculation
in SAE J1711, to determine UBE for
PHEVs, an additional calculation is
performed after completion of the PHEV
charge depleting test. Under PHEV
charge depletion testing, net ampere-
hours are measured to determine when
the vehicle is no longer depleting the
battery, indicating that the vehicle has
switched to a mode in which it is
maintaining rather than depleting the
battery charge. This event marks the
conclusion of the charge depletion test
but does not result in determination of
UBE. To determine UBE for a PHEV,
manufacturers will measure the DC
discharge energy of the PHEV’s
rechargeable energy storage system
(RESS, i.e., the high-voltage battery) by
measuring the change in state-of-charge
in ampere-hours over each cycle and the
average voltage of each cycle as required
by SAE J1711. The measured DC
discharge energy in watt-hours for each
cycle will be determined by using the
methodology to determine the Net
Energy Change of the propulsion
battery. The DC discharge energy is
added for all the charge depleting cycles
including the transition cycles used to
determine the charge depleting cycle
range, Reqc as defined in SAE J1711.

In the proposal, EPA sought comment
regarding this methodology for
determining UBE for PHEVs. EPA
received comments from the Alliance

681 ALVW is the numerical average of vehicle
curb weight and gross vehicle weight rating.

for Automotive Innovation regarding the
use of the 2010 version of J1711 for
determining the net energy change
during PHEV charge depletion testing.
The Alliance recommended EPA update
the referenced SAE Standard from the
2010 version to the 2023 version of
J1711. After reviewing the revisions to
J1711, EPA concurs with the Alliance
and agrees that the J1711 reference
should be updated from the 2010 to the
2023 version. The 2023 version of J1711
has updated the measurements and
calculation methodology to determine
the Net Energy Change (NEC) for the
propulsion battery. These changes
address the concerns raised by
commentors regarding using only the
average voltage measured at the
beginning and end of each charge
depleting cycle. The updated J1711
standard includes specifications for
measuring the DC discharge energy of
the propulsion battery or logging the
propulsion battery voltage over a
vehicle communication network.

EPA also sought comment regarding
use of the method described for light-
duty vehicles with SAE J1711 for
determining UBE for Class 2b and 3
PHEVs. EPA did not receive any
comments regarding using SAE J1711
for determining UBE for Class 2b and 3
PHEVs. As EPA has concluded the
updated 2023 version of SAE J1711 is
appropriate for use for LDVs and LDTs,
EPA is also adopting this standard for
testing PHEVs to determine the UBE for
Class 2b and 3 PHEVs.

EPA also sought comment on whether
to perform the tests on Class 2b and 3
PHEVs at ALVW as proposed, or at
loaded vehicle weight (LVW), which is
curb weight plus 300 pounds. EPA also
did not receive any comments regarding
testing Class 2b and 3 PHEVs at ALVW
and as such is finalizing the agency’s
proposal to test Class 2b and 3 PHEVs
at ALVW when performing charge
depletion tests to determine battery UBE
and calculate SOCE.

EPA also sought comment regarding
the proposed use of the 2017 version of
SAE J1634 for determining UBE for class
2b and 3 BEVs. EPA received comments
from Mercedes-Benz AG, Rivian, and
the Alliance regarding the use of the
2017 version of SAE J1634. Mercedes-
Benz AG and the Alliance suggested
EPA update to the 2021 version of SAE
J1634 from the 2017 version. Rivian
submitted comments noting they
generally support EPA’s proposed
approach to EV test procedures,
including the proposed use of the 2017
version of SAE J1634 for determining
UBE for Class 2b and 3 BEVs. Mercedes-
Benz and the Alliance are concerned
with the time required to perform MCT
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tests. Both the Alliance and Mercedes-
Benz suggested allowing the use of the
2021 version of SAE J1634 and the
shortened MCT (SMCT) and shortened
MCT plus (SMCT+) to reduce the time
required to determine UBE for BEVs.

In January 2023, EPA updated the
BEV 5-cycle test procedures and
updated the SAE J1634 reference from
the 2012 version to the 2017 version of
SAE J1634.682 At the time the NPRM
was published, the 2021 version of
J1634 had been completed and
published. The Alliance provided
comments requesting that EPA update
SAE J1634 to the 2021 version. The
Alliance reiterated their previous
comments regarding their preference for
EPA to adopt the 2021 version of J1634
which introduces two new test
procedures (SMCT and SMCT+) and
includes pre-heating of the battery and
cabin for SC03 and — 7 °C FTP testing.
EPA is still not prepared to adopt the
2021 version of SAE J1634 and will
continue to use the 2017 version of SAE
J1634. EPA has not determined whether
the SMCT and SMCT+ produce results
equivalent to those generated using the
MCT which is used to determine UBE.
The SCO03 test and the —7°C FTP,
consisting of 2 UDDS cycles performed
with a 10 minute soak between cycles,
are used for BEV 5-cycle testing and are
not used to determine UBE, nor is UBE
measured during these test procedures.
Testing to demonstrate compliance with
battery durability only requires MCT
testing and does not require SC03 or
—7°C FTP testing, therefore requests to
revise the SCO3 test and the —7 °C FTP
are outside of the scope of what is being
adopted for this rulemaking.

EPA also sought comment on whether
to perform charge depleting tests on
Class 2b and 3 BEVs at ALVW as
proposed, or at loaded vehicle weight
(LVW), which is curb weight plus 300
pounds. Rivian provided comments
supportive of testing Class 2b and 3
BEVs at ALVW using the 2017 version
of J1634. EPA is finalizing our proposal
to test Class 2b & 3 BEVs on the MCT
at ALVW using the 2017 version of
J1634 to determine UBE.

2. Battery Durability and Warranty

This section describes the battery
durability monitoring and performance
requirements and the warranty
requirements we are finalizing for BEVs
and PHEVs. As we explained in the
proposal, BEVs and PHEVs are playing
an increasing role in vehicle
manufacturers’ compliance strategies to
control emissions from LD and MD
vehicles. The battery durability and

68288 IR 4455.

warranty requirements support BEV and
PHEV battery durability and thus
support achieving the GHG and
NMOG+NOx emissions reductions
projected for the final standards.
Further, these requirements support the
integrity of the GHG and NMOG+NOx
emissions credit calculations under the
ABT program as these calculations are
based on mileage over a vehicle’s full
useful life.683

At the outset we note that some
commenters, including the Alliance for
Automotive Innovation (“the Alliance”’)
questioned EPA’s authority to adopt
durability and warranty requirements
for batteries in BEVs.684 The Alliance,
however, also agreed that battery
degradation monitors and performance
requirements are important tools for
battery operation and state of health,
and provided recommendations for
modifying the program. Before
describing the final rule provisions
relating to durability and warranty, we
first address the threshold issue of legal
authority.

The regulation of battery durability is
clearly within the Agency’s authority.
EPA’s authority to set and enforce
durability requirements for emission-
related components like batteries is an
integral part of its Title I authority.
Durability requirements ensure that
vehicle manufacturers and the vehicles
they produce will continue to comply
with emissions standards set under
202(a) over the course of those vehicles’
useful lives. Such authority arises both
out of section 202(a)(1) and 202(d)
(relating to a vehicle’s useful life) and
section 206(a)(1) and 206(b)(1) (relating
to certification requirements for
compliance). As is described in detail in
the following section, EPA has exercised
its authority to set emission durability
requirements across a variety of
emission-related components for
decades.

Similarly, EPA also has clear statutory
authority to set warranty standards for
BEVs and PHEVs. Section 207(a) and (i)
provide clear statutory authority for the
warranty requirements. In fact, EPA has
already set emission warranty
requirements under section 207(a) in
2010 for all components that are used to
obtain GHG credits that allow the
manufacturer to comply with GHG
standards, which includes BEV, PHEV,
and hybrid batteries.685 EPA was not
challenged on those requirements. To
the extent the Alliance’s comment

683 These two rationales are separate and
independent justifications for the requirements.

684 The Alliance does not challenge the agency’s
authority to adopt durability and warranty
requirements for PHEVs.

685 See 75 FR 25486.

challenges EPA’s ability to set warranty
requirements generally for any
component that is used to obtain GHG
credits that allow the manufacturer to
comply with GHG standards, it is not
timely or cognizant of this already
established practice.

In general, BEV batteries, just like
batteries in PHEVs and other hybrid
vehicles, are emission-related
components for two reasons, thus
providing EPA authority to set
durability and warranty requirements
applicable to them. First, they are
emission-related by their nature.
Durability and warranty requirements
for batteries are not, to use the
Alliance’s analogy, like requiring a
warranty for a vehicle component like a
vehicle’s “infotainment system” that
has no relevance to a vehicle’s
emissions. Integrity of a battery in a
vehicle with these powertrains is vital
to the vehicle’s emission performance;
integrity of its “infotainment system” is
not. It is wrong to say that the very
component that allows a vehicle to
operate entirely without emissions is
not emission-related.

Second, for warranty and durability
purposes, EPA has historically
implemented requirements based on an
understanding that “‘emission-related”
refers to a manufacturer’s ability to
comply with emissions standards,
regardless of the form of those
standards. For standards to be
meaningfully applicable across a
vehicle’s useful life, EPA’s assessment
of compliance with such standards
necessarily includes an evaluation of
the performance of the emissions
control systems, which for BEVs (and
PHEVs) includes the battery system both
when the vehicle is new and across its
useful life. This is particularly true
given the averaging form of standards
that EPA uses for GHG and NMOG+NOx
emissions (and which the Alliance
continues to support), and which most
manufacturers choose for demonstrating
compliance. Given the fleet average
nature of the standards, the Agency
needs to have confidence that the
emissions reductions—and thus credits
generated —by each BEV and PHEV
introduced into the fleet are reflective of
the real world. Ensuring that BEVs and
PHEVs contain durable batteries is
important to assuring the integrity of the
averaging process: vehicles will perform
in fact for the useful life mileage
reflected in any credits they may
generate. Put another way, durable
batteries are a significant factor in
vindicating the averaging form of the
standard: that the standard is met per
vehicle, and on average per fleet
throughout the vehicles’ useful life. The
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ability to comply with the standards, as
well as EPA’s ability to assure and
enforce that compliance. Were a
reviewing court to invalidate any
compliance provision, that would
preclude the agency from applying that
particular provision to assure
compliance, but it would not mean that
the entire regulatory framework should
fall with it. Specifically, were a
reviewing court to invalidate the final
durability and warranty requirements,
EPA would continue to have numerous
tools at its disposal to assure and
enforce compliance of the final
standards, including the entire panoply
of certification requirements, in-use
testing requirements, administrative and
judicial enforcement, and so forth, so as
to achieve significant emissions
reductions. Therefore, EPA is adopting
and is capable of implementing final
standards entirely separate from the
battery durability and warranty
requirements. The contrapositive is also
true: EPA is adopting and capable of
implementing the battery durability and
warranty requirements entirely separate
from the standards. For example, even
without the final standards, we believe
the enhanced battery durability and
warranty requirements would serve to
facilitate compliance with the existing
GHG standards established by the 2021
rule. We further discuss the severability
of various provisions in this rule in
section IX.M of the preamble.

i. Battery Durability

Substantially as proposed, this
rulemaking implements battery
durability monitoring and performance
requirements for light-duty BEVs and
PHEVs, and battery durability
monitoring requirements for Class 2b
and 3 BEVs and PHEVSs, beginning with
MY 2027.

As described in the proposal and in
the introductory section above, EPA is
introducing battery durability
requirements for several reasons and in
accordance with its authority under the
Clean Air Act. As required under CAA
section 202(a)(1) (““‘Such standards shall
be applicable to such vehicles and
engines for their useful life”’), EPA
emissions standards are applicable for
the full useful life of the vehicle.
Accordingly, EPA has historically
required manufacturers to demonstrate
the durability of engines and emission
control systems on vehicles with ICE
engines and has also specified
minimum warranty requirements for
ICE emission control components.
Without durability demonstration
requirements, EPA would not be able to
assess whether manufacturers
producing vehicles originally in

compliance with relevant emissions
standards would remain in compliance
over the course of the useful life of those
vehicles.

For decades, EPA has required vehicle
manufacturers to demonstrate that their
vehicles will continue to comply with
any relevant emissions standards over
the course of their useful life.694 In the
2010 rule, EPA applied the same
framework to CO, emissions as
previously applied for criteria
emissions.?95 Consistent with our
historical practice, the 2010 rule also
recognized that the performance of
different emissions-related technologies
deteriorates in different ways, and that
different technologies warranted
differing durability requirements. Given
the most common technologies in use at
the time, the Agency anticipated that
most vehicle models would not have
increasing difficulty in complying with
CO; emissions standards over time. That
is, unlike some criteria emissions-
related technologies (such as catalytic
converters in ICE vehicles) which
deteriorate in their ability to reduce
criteria emissions over time, EPA
determined that as a technical matter,
CO; emissions from these vehicles
would be relatively consistent over
time, so that durability requirements
specifically related to CO» emissions
from these vehicles were not needed.
However, EPA did anticipate that there
would be technologies in the future that
would deteriorate in their ability to
reduce CO, emissions over time and
therefore benefit from specific durability
requirements.®96 For example, HEVs
have both a catalyst that controls criteria
pollutants and a high-voltage battery
that is integral to its CO,-related
performance, and manufacturers are
required to account not only for the
effect of catalyst degradation on criteria
emissions compliance but also for the
effect of battery deterioration on CO»
compliance.

EPA has already identified the high-
voltage battery in hybrid vehicles as a
technology warranting specific
durability requirements. Specifically,
EPA’s regulations already require
manufacturers of HEVs and PHEVs to
account for potential battery
degradation that could result in an
increase in CO, emissions, either due to
increased fuel consumption or,
specifically for PHEVs, the effect of a
reduced electric driving range on the

694 See, e.g., 71 FR 2810 (Jan. 17, 2006).

69575 FR 25324, 25474 (May 7, 2010) (“EPA
requires manufacturers to demonstrate at the time
of certification that the new vehicles being certified
will continue to meet emission standards
throughout their useful life.”).

696 ]d.

PHEV utility factor value. 40 CFR
86.1823-08(m)(1)(iii) lays out these
specific durability requirements for
batteries in PHEVs to ensure that PHEVs
continue to meet emissions standards
over the course of their useful life.697
The fact that durability requirements
already exist for hybrid and PHEV
batteries highlights that EPA’s action
setting requirements for BEV batteries
outlined in this final rule is an
incremental addition to the scope of
EPA’s durability requirements writ
large.

Today’s final rule continues EPA’s
longstanding policy of ensuring
durability for emissions control
components and builds upon the
existing durability requirements for
batteries. Recognizing that PEVs,
including both PHEVs and BEVs, are
playing an increasing role in
automakers’ compliance strategies, and
that emissions credit calculations are
based on mileage over a vehicle’s full
useful life, EPA similarly has the
authority to set requirements ensuring
that manufacturers with PEVs in their
fleet will continue to comply with
relevant emissions standards over the
course of those PEVs’ useful lives.
Under 40 CFR 86.1865—-12(k), credits are
calculated by determining the grams/
mile each vehicle achieves beyond the
standard and multiplying that by the
number of such vehicles and a lifetime
mileage attributed to each vehicle (e.g.,
195,264 miles for passenger automobiles
and 225,865 miles for light trucks).
Having a lifetime mileage figure for each
vehicle is integral to calculating the
credits attributable to that vehicle,
whether those credits are used for
calculating compliance with fleet
average standards, or for banking or
trading. Compliance with fleet average
standards depends on all vehicles in the
fleet achieving their certified level of
emissions performance throughout their
useful life. Durability requirements
applicable to PEVs assure a certain
standard of performance over the entire
useful life of the vehicles and thus
support the continuation of a
manufacturer’s overall compliance with
fleet emissions standards throughout
that useful life. Similarly, EPA would
have less confidence that the emissions
reductions projected to be achieved by
a given set of standards would in fact be
realized over the course of the program.
Generally, credits generated by PEVs
will offset debits generated by vehicles

697 While the requirements that currently appear
in 40 CFR 86.1823-08(m)(1)(iii) applied to vehicles
like PHEVs since the 2010 rule, it was amended to
explicitly apply to PHEVs in the HD 2027 Rule. 88
FR 4296, 4459 (January 24, 2023).
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monitoring can be useful to ensure
emission reduction benefits are met, and
to provide integrity to credit trading.

Some commenters, such as the
Alliance for Automotive Innovation
(“the Alliance”), questioned EPA’s
authority to establish battery durability
and warranty requirements. The
Alliance, however, also agreed that
battery degradation monitors and
performance requirements are important
tools for battery operation and state of
health, and provided recommendations
for modifying the program. Comments
relating to authority are addressed in the
introductory section above.

Positions varied regarding how the
proposed durability and warranty
program based on GTR No. 22 should
exist alongside the California Air
Resources Board (CARB) ACC II
durability and warranty program
(referred to here as the “CARB
program’’). Some commenters stressed
the differences between the proposed
durability program and the CARB
program and stated that it would be
difficult for OEMs to comply with two
different sets of requirements.
Commenters within this group
suggested a variety of solutions,
including: aligning certain aspects of the
proposed program with the CARB
program; adopting the CARB program
instead of the proposed program; or
accepting compliance with the CARB
program in lieu of compliance with the
proposed program. Volkswagen, Volvo,
and the Southern Environmental Law
Center strongly encouraged EPA to fully
harmonize with CARB, while similarly,
BMW recommended adopting a single
national approach. In contrast, Nissan
and a coalition of environmental NGOs
supported adoption of GTR No. 22 as
proposed. The Alliance for Automotive
Innovation stated that both CARB and
EPA should align with global best
practices. Mercedes, several
environmental NGOs and state
organizations recommended that EPA
should align with the CARB regulation
to avoid conflicting regulatory
requirements; Mercedes specifically
recommended that EPA allow voluntary
compliance with CARB’s durability
program in lieu of EPA’s program.
CARB recommended adopting the
CARB durability provisions as well as
the full suite of consumer assurance
provisions under ACC II. Others more
generally recommended that EPA work
with CARB to modify aspects of the
CARB program.

Regarding comments that EPA should
work with CARB to modify aspects of
the CARB program, EPA considers
modification of the CARB program to be
outside the scope of this rulemaking.

Regarding recommendations that EPA
should adopt certain specific provisions
of the CARB program (for example,
inclusion of a battery reserve capacity
declaration, phase-in of monitor
accuracy tolerance, exempting shorter-
range BEVs or PHEVs from
requirements, number of decimal places
for the monitor, OBD requirements and
data parameters, basis on percentage
points vs. percent, etc.), EPA believes
that the CARB program and the
proposed program based on GTR No. 22,
in their entirety, are similarly effective,
but that each program achieves that
effectiveness by operating as a whole,
and taking an a la carte approach of
moving specific requirements from the
context of one program into the context
of another would compromise the
integrity of either program. For this
reason, EPA is generally not taking an
approach of adopting specific
individual elements of the CARB
program at this time.

However, EPA agrees with
commenters’ concerns that complying
with both CARB and EPA durability
programs may require more effort than
complying with only one. Some
commenters suggested that a solution to
many of the issues regarding
harmonization with the CARB program
could be solved if EPA were to accept
compliance with the CARB program in
lieu of the federal program. EPA
continues to believe that it is possible
for manufacturers to comply with both
programs simultaneously, as
manufacturers that sell in California and
so have to comply with the CARB
program will often also have to comply
with GTR No. 22 in other international
jurisdictions, which is very similar to
the EPA program. However, EPA also
considers the CARB durability program,
when viewed in its entirety with its
metrics and performance requirements,
to be no less effective than the EPA
durability program.

Accordingly, EPA will accept
manufacturer compliance with the
entirety of the CARB ACC II durability
program in lieu of the EPA durability
program. To utilize this optional
pathway, manufacturers must declare
their intention to do so, in which case
their compliance with the CARB
durability program will be deemed as
compliance with the EPA durability
program. Regardless of whether a
manufacturer chooses to follow the
CARB or the EPA program for the
purpose of satisfying EPA battery
durability requirements, failure to
comply with the chosen program will
result in the same credit loss penalty as
under the EPA program. EPA considers
the addition of the option to comply

with the CARB durability program in
lieu of the EPA durability program to be
responsive to the various requests to
adopt certain specific elements of the
CARB program.

EPA also requested comment on the
inclusion of a requirement for an SOCR
monitor and associated reporting
requirements as specified in GTR No.
22. Automakers expressed general
support for basing the MPR on a metric
of usable energy, or SOCE, as specified
in GTR No. 22. Several expressed
specific opposition to a range-based
metric or SOCR, while some NGOs
encouraged use of both SOCE and
SOCR. EPA continues to assess that
SOCE is sufficient at this time as a basis
for the MPR, and notes that at this time
GTR No. 22 requires only that an SOCR
monitor be implemented and does not
use it for enforcement of the MPR. EPA
continues to consider the addition of an
SOCR monitor in a future rulemaking
but at this time is electing not to include
this requirement in the final standard,
as proposed.

Some commenters expressed
uncertainty over whether the EPA
program includes the virtual mileage
provision of GTR No. 22, which
accounts for use of the battery for
purposes other than propulsion of the
vehicle (e.g., vehicle-to-building (V2B)
or vehicle-to-grid (V2G) applications), as
we did not specifically mention it in the
proposal. EPA clarifies that under the
EPA program, virtual mileage is
applicable to the mileage used for
determining compliance with the
durability provisions, as defined in GTR
No. 22. However, GTR No. 22 does not
include warranty provisions, and so the
mileage used for warranty under the
EPA program does not include virtual
mileage. More discussion may be found
where we discuss the warranty portion
of the EPA durability and warranty
program in section II1.G.2.ii of the
preamble.

A variety of comments were received
regarding minimum performance
requirements (MPR) and their
enforcement. Some commenters
considered the requirements to be too
stringent, while others suggested that
they could be more stringent. VW
recommended that EPA should adopt a
single performance requirement of 70
percent at 8 years/100k miles. Tesla
supported the proposed MPR as
reasonable and achievable, while also
advocating for a flexible approach
allowing the manufacturer to use good
engineering judgment in determining
the statistically adequate and
representative use of vehicle data. Tesla
also supported the decision not to
implement an MPR for MDVs.
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In response to comments suggesting
that the minimum performance
requirement (MPR) is too stringent and/
or will add significant cost to the
vehicle, EPA disagrees. As noted and
cited previously, the MPR is very
similar to warranty coverage already
provided by vehicle manufacturers,
indicating that the MPR described in the
proposal is already largely being
achieved and can continue to be
achieved. In developing GTR No. 22,
some stakeholders noted that a
performance standard that is
appropriate in the context of warranty
may not necessarily be appropriate in
the context of durability requirements,
because the corrective action for a
warranty failure is limited to the
individual vehicles that fail, while the
corrective action for a durability failure
would involve every vehicle in a
durability group. That is, a warranty
performance standard is typically
determined and remedied on an
individual vehicle basis while a
durability performance standard is
determined and remedied on a
durability group basis. However, EPA
notes that (a) in the context of failure to
meet the battery durability requirement,
it is not requiring recall and repair of
every battery in a failed durability
group, and (b) the GTR specifies that a
durability group meets the durability
standard even when up to 10 percent of
the vehicles in a durability group
sample fail the Part B durability
determination, without requiring recall
and replacement of the battery in those
vehicles. Thus, a given performance
requirement in the context of the final
durability program only becomes more
binding than the same standard in the
context of warranty if more than 10
percent of vehicles are failing the
standard. Given the cost of battery
repair and replacement, EPA expects
that manufacturers would consider such
a high warranty replacement rate to be
unacceptable and so are designing
batteries to avoid that outcome. EPA
therefore continues to consider the
durability performance standard to be
appropriate and is not modifying the
MPR at this time.

Some commenters recommended that
EPA adopt only the 8-year, 100,000 mile
requirement of the MPR, and not the 5
year, 62,000 mile requirement. EPA
acknowledges that GTR No. 22 allows
the possibility of local jurisdictions
adopting either or both of the
requirements. EPA agrees that requiring
only the later requirement may reduce
test burden. However, EPA also expects
that the 5 year requirement will promote
battery designs that degrade in a more

or less linear fashion over their useful
life (as opposed to a battery design that
degrades more rapidly in earlier years,
which would tend to increase the
potential impact of lost range capacity
on the total mileage the vehicle can
attain over its life). Also, the 5-year
requirement allows for an earlier
compliance decision if a vehicle is on
track to fail the 8-year standard. In
EPA’s view, these substantial
compliance benefits outweigh the added
burdens of additional testing. For these
reasons we are retaining the 5-year
requirement in the program.

The Alliance recommended that, in
section 86.1815 of the regulatory text,
that we replace the term “‘electric
vehicles” with “BEVs and PHEVs” to
exclude FCEVs from monitoring and
durability requirements. Fuel cell
vehicles were not included within the
technical analysis or scope of GTR No.
22 and EPA has not as yet determined
that the monitoring and durability
requirements developed under GTR No.
22 are appropriate for FCEVs.
Accordingly, EPA has made the
requested change to section 86.1815.

The Alliance also requested
clarification on whether or not the
durability and monitoring requirements
are tied to the Tier 4 phase-in per
section 86.1815. EPA clarifies that the
battery durability and warranty
standards for light-duty vehicles under
6,000 pounds begin in model year 2027
and for medium-duty vehicles begin
when first certified for Tier 4. See
section 86.1815.

Regarding the durability test sample
of at least 500 vehicles under Part B of
the EPA program, the Alliance noted
that distribution of some durability
groups of PEVs across the U.S. may be
insufficient to support the proposed
sample characteristics, and proposed to
keep the current sample size of 500
vehicles, but require that no more than
50 percent of the vehicles in the sample
be registered in the same region. EPA
agrees that, particularly in the early
years of the program, some durability
groups may be unevenly distributed
across the U.S. and is modifying the
sample requirements per this
suggestion.

The SAVE Coalition recommended
that we revise section 86.1815(a) to
specify that the monitor should be
viewable by the owner of the vehicle, as
specified in GTR No. 22, rather than the
customer, as specified in section
86.1815(a), to accommodate situations
such as autonomous transportation
services, where the customer of the
autonomous service is not the owner of
the vehicle. EPA agrees that “customer”
may be ambiguous in this application;

however, we also believe that using the
term “owner” might be interpreted as
excluding lessees or other parties with
a legitimate interest in the state of
health of the battery. EPA is clarifying
the regulatory text by changing
““customer-accessible” to “‘operator-
accessible.” As the customer of a fully
autonomous transport service is not an
operator, EPA believes that this
modification addresses the commenter’s
concern.

Some commenters requested
clarification as to whether the removal
of compliance credits earned by
vehicles that fail the durability
requirement applies only to GHG credits
earned, or also to NMOG+NOx credits
earned. In the proposal, EPA stated that
in the case of failure to meet the
durability requirements, “manufacturers
would have to adjust their credit
balance to remove compliance credits
previously earned by those vehicles,”
and the regulatory text stated ‘““the
manufacturer must adjust all credit
balances to account for the
nonconformity.”” EPA clarifies that in
the case of BEVs, the credits affected
include GHG and NMOG+NOx credits.
For PHEVs, although PHEVs earn both
GHG and NMOG+NOx credits, the
credits affected include only GHG
credits. PHEV credits for NMOG+NOx
would not need to be forfeited because
testing to determine compliance with
NMOG+NOx standards is based on
charge-sustaining mode when the
engine is operating, and NMOG+NOx
emissions in this mode are not generally
impacted by the amount of grid energy
that can be stored in the battery. EPA
also clarifies that credit removal for
failing the durability requirement,
specifically the Minimum Performance
Requirement, only applies to LD BEVs
and PHEVs.

EPA also clarifies that Annex 3 of
GTR No. 22 applies only in jurisdictions
where WLTP is used. The quantities
that represent UBEmcasurea ad UBEcertified
for the purpose of part 6.3.2 of GTR No.
22 in the context of this rule are
specified in the regulatory text.

As finalized, the battery durability
requirements consist of two primary
components as shown in Table 64. The
first component is a requirement for
manufacturers to provide a customer-
readable battery state-of-health (SOH)
monitor for both light-duty and Class 2b
and 3 BEVs and PHEVs. The second
component is the definition of a
minimum performance requirement
(MPR) for the SOH of the high voltage
battery, applicable only to light-duty
BEVs and PHEVs. HEVs and FCEVs are
not included in the scope of GTR No. 22
or the durability program.
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TABLE 64—APPLICABILITY OF BATTERY
DURABILITY REQUIREMENTS TO
LIGHT-DUTY AND CLASS 2b/3 VEHI-
CLES

Light- Class 2b
duty and 3
Requirement BEVs BEVs
and and
PHEVs PHEVs
Battery State of Health | Yes ....... Yes.
(SOH) Monitor.
Monitor accuracy re- Yes ....... Yes.
quirement.
Minimum Performance | Yes ....... No.
Requirement (MPR).

Manufacturers will be required to
install a battery SOH monitor which
estimates, monitors, and communicates
the vehicle’s state of certified energy
(SOCE) as defined in GTR No. 22, and
which can be read by the vehicle
operator. This requires manufacturers to
implement onboard algorithms to
estimate the current state of certified
energy of the battery, in terms of its
current usable battery energy (UBE)
expressed as a percentage of the original
UBE when the vehicle was new. The
state of certified range (SOCR) monitor
defined in GTR No. 22 will not be
required.

For light-duty BEVs and PHEVSs, the
information provided by this monitor
will be used for demonstrating
compliance with a minimum
performance requirement (MPR) which
specifies a minimum percentage
retention of the original UBE when the
vehicle was new. As shown in Table 65,
under the final rule, light-duty BEV and
PHEV batteries will be subject to an
MPR that requires them to retain no less
than 80 percent of their original UBE at
5 years or 62,000 miles, and no less than
70 percent at 8 years or 100,000 miles.

TABLE 65—MINIMUM PERFORMANCE
REQUIREMENTS

Light-uty | C1ass 20
Years or mileage BEVs and BEVs and
PHEVs
PHEVs
5 years or 62,000 80 per- N/A.
miles. cent
SOCE.
8 years or 100,000 70 per- N/A.
miles. cent
SOCE.

In alignment with GTR No. 22, which
does not currently subject UN ECE
Category N vehicles of Category 2 (work
vehicles that primarily carry goods) to
the MPR requirement, Class 2b and 3
PEVs will not be subject to the MPR.
The developers of GTR No. 22 chose not

to set an MPR for Category 2 PEVs at the
time, largely because the early stage of
adoption of these vehicles meant that
in-use data regarding battery
performance of these vehicles was not
readily available. MPR requirements for
category 2 PEVs were therefore reserved
for possible inclusion in a future
amendment to the GTR, but monitoring
requirements were retained to allow
information on degradation to be
collected from these vehicles to help
inform a future amendment. For similar
reasons, EPA is retaining the monitor
requirement for Class 2b and 3 PEVs but
is not requiring the MPR.

Compliance with the new battery
durability requirements will require
manufacturers to perform testing
beyond what is currently required.
Previously, light-duty vehicle
manufacturers were required to perform
range testing on BEVs and PHEVs only
to provide information to inform the
EPA fuel economy label, and not for
vehicle certification. Class 2b and 3
vehicles did not have the labeling
requirement and therefore often did not
undergo this testing. Under the new
program (as described more fully in
section II1.G.1 and below),
manufacturers of both light-duty and
Class 2b and 3 BEVs and PHEVs will
perform testing to determine and report
the vehicle’s UBE when new. In
addition, at points during the useful life
of the vehicle, manufacturers will
demonstrate through in-use vehicle
testing that the SOCE monitor meets an
accuracy standard.

Manufacturers will group the PEVs
that they manufacture into monitor
families and battery durability families
as defined in GTR No. 22 (and described
in more detail in section III.G.3 of this
preamble). As described further below,
monitor families must comply with a
monitor accuracy requirement, and
battery durability families must comply
with the applicable MPR. Because
determination of compliance in either
case depends on reference to a certified
UBE value, this value must be
determined at time of certification.
Since the testing program that is
currently performed for fuel economy
labeling purposes does not necessarily
determine such a value for all vehicle
configurations that would need it for
durability compliance purposes,
additional testing of vehicles that would
not otherwise need to be tested for
labeling purposes may need to be
performed at time of certification.

For both light-duty and medium-duty
vehicles, as described in the “Part A”
monitor accuracy provisions outlined in
GTR No. 22, manufacturers will be
required to meet a standard for accuracy

of their on-board SOCE monitors. To
determine the accuracy of the monitors,
vehicles from each monitor family shall
be recruited and procured in-use at each
of 2 years and 4 years after the end of
production of that monitor family for a
model year. The onboard monitor values
for SOCE shall be recorded, and each
vehicle shall then be tested to determine
actual (measured) UBE capability of the
battery. As described in section III.G.1
of the preamble, for this testing EPA
will require the 2017 version of SAE
Standard ]J1634 for determining UBE for
BEVs, and the 2023 version of SAE
J1711 for determining UBE for PHEVs.
The UBE measured by the test will be
used to calculate the measured SOCE of
the battery, as the measured UBE
divided by the certified UBE. The
measured SOCE shall be compared to
the value reported by the SOCE monitor
prior to the test. The accuracy of the
SOCE monitor must not be in error more
than 5 percent above the measured
SOCE, as defined and determined via
the Part A statistical method defined in
GTR No. 22. See 40 CFR 86.1811-27,
86.1845-04(g) and 86.1839-01(c) for
detailed specifications.

For light-duty vehicles, in a similar
manner to the “Part B” compliance
provisions of GTR No. 22, once having
demonstrated Part A accuracy for the
SOCE monitor of vehicles within a
monitor family, manufacturers shall
demonstrate compliance with the MPR
by collecting the values of the onboard
SOCE monitors of a statistically
adequate and representative sample of
in-use vehicles, in general no less than
500 vehicles from each battery
durability family that shares that
monitor family, and reporting the data
and results to EPA. The manufacturer
shall use good engineering judgment in
determining that the sample is
statistically adequate and representative
of the in-use vehicles comprising each
durability family, subject to specific
provisions in the regulation and
approval by EPA. Manufacturers may
obtain this sample by any appropriate
method, for example by over-the-air
data collection or by other means. A
battery durability family passes if 90
percent or more of the monitor values
read from the sample are at or above the
MPR.

In the case that a monitor family fails
the Part A accuracy requirement, the
manufacturer will be required to recall
the vehicles in the failing monitor
family to bring the SOCE monitor into
compliance, as demonstrated by passing
the Part A statistical test with vehicles
using the repaired monitor. In the case
that a durability family fails the Part B
durability performance requirement, the
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manufacturer’s credit balance will be
adjusted to remove compliance credits
previously earned by those vehicles. In
the case of BEVs, the credits affected
include GHG and NMOG+NOx credits,
as BEVs do not earn credits for other
pollutants. For PHEVs, the credits
affected include only GHG credits, as
emissions performance for other
pollutants is largely independent of
usable battery capacity.

For Part B, GTR No. 22 does not
specify a means of data collection. EPA
anticipates that many manufacturers
might collect this data via means such
as telematics (remote, wireless queries)
which is becoming increasingly present
in new vehicles, or any other sampling
technique which accurately collects
data from the number of vehicles
outlined in the GTR. For example,
vehicle manufacturers may choose to
physically connect to the required
number of vehicles and read the SOCE
values directly in lieu of remote,
telematics-based data collection. The
data collection method used for Part B
must identically report the same
quantities that were collected for the
purpose of the monitor accuracy test
under Part A.

Unlike GTR No. 22, EPA is not
requiring a state of certified range
(SOCR) monitor in addition to an SOCE
monitor. In the proposal we noted that
some of the organizations and
authorities that have examined the issue
of battery durability have recognized
that monitoring the state of a vehicle’s
full-charge driving range capability
(instead of or in addition to UBE
capability) as an indicator of battery
durability performance may be an
attractive option because driving range
is a metric that is more directly
experienced and understood by the
consumer. GTR No. 22 requires
manufacturers to install a state of
certified range (SOCR) monitor in
addition to an SOCE monitor but it is
not required to be customer facing, and
its information is collected only for
information gathering purposes.
Additional discussion of the decision to
not include an SOCR monitor in the
EPA program is provided in RTC section
16.

Additional background on UN GTR
No. 22 and the California Air Resources
Board battery durability and warranty
requirements may be found in RIA
Chapter 1.3.

ii. Battery and Vehicle Component
Warranty

EPA is also finalizing new warranty
requirements for BEV and PHEV
batteries and associated electric
powertrain components (e.g., electric

machines, inverters, and similar key
electric powertrain components). The
new warranty requirements build on
existing emissions control warranty
provisions by establishing specific new
requirements tailored to the emission
control-related role of the high-voltage
battery and associated electric
powertrain components in the
durability and emissions performance of
PEVs.

For light-duty BEVs and PHEVs, EPA
is designating the high-voltage battery
and associated electric powertrain
components as specified major emission
control components according to our
authority under CAA section 207(i)(2),
which assigns a warranty period of 8
years or 80,000 miles for components so
designated.

For medium-duty (Class 2b and 3)
BEVs and PHEVs, we are establishing a
warranty period of 8 years or 80,000
miles for the battery and associated
electric powertrain components on
these vehicles, according to our
authority under CAA section 207(i)(1).
The program will provide warranty
coverage for the emission control
components on Class 2b and 3 BEVs and
PHEVs equal to that for the same
components on light-duty BEVs and
PHEVs.

EPA believes that this practice of
ensuring a minimum level of warranty
protection for emissions-related
components on ICE vehicles should be
extended to the high-voltage battery and
other electric powertrain components of
BEVs and PHEVs for multiple reasons.
Recognizing that BEVs and PHEVs are
playing an increasing role in
manufacturers’ compliance strategies,
the high-voltage battery and the
powertrain components that depend on
it are emission control devices critical to
the operation and emission performance
of BEVs and PHEVs, as they play a
critical role in reducing the emissions of
PHEVs and in enabling BEVs to operate
with zero tailpipe emissions as well as
to reduce fleet average emissions, as
discussed earlier. Further, EPA
anticipates that compliance with the
program is likely to be achieved with
larger penetrations of BEVs and PHEVs
than under the previous program.
Although the projected emissions
reductions are based on a spectrum of
control technologies, in light of the cost-
effective reductions achieved, especially
by BEVs, EPA anticipates most if not all
automakers will include credits
generated by BEVs and PHEVs as part of
their compliance strategies, even if
those credits are obtained from other
manufacturers; thus this is a particular
concern given that the calculation of
credits for averaging (as well as banking

and trading) depend on the battery and
emission performance being maintained
for the full useful life of the vehicle.
Additionally, warranty provisions are a
strong complement to the battery
durability requirements described in
II1.G.2. We believe that a component
under warranty is more likely to be
properly maintained and repaired or
replaced if it fails, which would help
ensure that credits granted for BEV and
PHEV sales represent real emission
reductions achieved over the life of the
vehicle.

In the proposal, EPA requested
comment on all aspects of the proposed
warranty provisions for light-duty and
medium-duty PEVs, batteries, and
associated electric powertrain
components.

The Alliance commented that
warranty requirements should remain at
the discretion of individual OEMs rather
than be specified by regulation, and that
designation of BEV batteries and
associated components as specified
major emission control components is
not consistent with the statute. The
commenter asserted that BEVs do not
have emissions and therefore our
inclusion of BEV components of any
kind under the Administrator’s
authority to specify warranty
requirements for emissions-related
components is not appropriate. EPA’s
response to any questions of authority to
set durability or warranty requirements
for BEV batteries is in the introductory
section. Below we provide additional
discussion of our authority to establish
warranty requirements specifically.

For light-guty vehicles, CAA section
207(i)(1) specifies that the warranty
period is 2 years or 24,000 miles of use
(whichever first occurs), except for
specified major emission control
components (SMECC) described in
207(i)(2), for which the warranty period
is 8 years or 80,000 miles of use
(whichever first occurs). For all other
vehicles, which would include medium-
duty vehicles (MDVs), CAA 207(i)(1)
specifies that the warranty period shall
be the period established by the
Administrator. For both light-duty and
medium-duty vehicles, the
Administrator is establishing a warranty
period of 8 years and 80,000 miles.

For light-duty vehicles, 207(i)(2)
specifically identifies catalytic
converters, electronic emissions control
units, and onboard emissions diagnostic
devices as SMECC. Currently, BEV and
PHEV battery and electric powertrain
components are not so specified, which
limits their coverage requirement to the
2 years or 24,000 miles of CAA section
207(i)(1), a period which EPA believes
is not sufficient, given the importance of






