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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 79, 80, 85, 86, 600, 1036,
1037, 1039, 1042, 1048, 1054, 1065, and
1066

[EPA-HQ-OAR-2011-0135; FRL 990686~
OAR]

RIN 2060-AQ86
Control of Air Pollution From Motor

Vehicles: Tier 3 Motor Vehicle
Emission and Fuel Standards

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: This action establishes more
stringent vehicle emissions standards
and will reduce the sulfur content of
gasoline beginning in 2017, as part of a
systems approach to addressing the
impacts of motor vehicles and fuels on
air quality and public health. The
gasoline sulfur standard will make
emission control systems more effective
for both existing and new vehicles, and
will enable more stringent vehicle
emissions standards. The vehicle
standards will reduce both tailpipe and
evaporative emissions from passenger
cars, light-duty trucks, medium-duty
passenger vehicles, and some heavy-
duty vehicles. This will result in
significant reductions in pollutants such
as ozone, particulate matter, and air
toxics across the country and help state
and local agencies in their efforts to
attain and maintain health-based
National Ambient Air Quality

Standards. Motor vehicles are an
important source of exposure to air
pollution both regionally and near
roads. These vehicle standards are
intended to harmonize with California’s
Low Emission Vehicle program, thus
creating a federal vehicle emissions
program that will allow automakers to
sell the same vehicles in all 50 states.
The vehicle standards will be
implemented over the same timeframe
as the greenhouse gas/fuel efficiency
standards for light-duty vehicles
(promulgated by EPA and the National
Highway Safety Administration in
2012), as part of a comprehensive
approach toward regulating emissions
from motor vehicles.

DATES: This final rule is effective on
June 27, 2014. The incorporation by
reference of certain publications listed
in this regulation is approved by the
Director of the Federal Register as of
June 27, 2014.

ADDRESSES: EPA has established a
docket for this action under Docket ID
No. EPA-HQ-OAR-2011-0135. All
documents in the docket are listed on
the www.regulations.gov Web site.
Although listed in the index, some
information is not publicly available,
e.g., GBI or other information whose
disclosure is restricted by statute.
Certain other material, such as
copyrighted material, is not placed on
the Internet and will be publicly
available only in hard copy form.
Publicly available docket materials are
available either electronically in
www.regulations.gov or in hard copy at

the Air and Radiation Docket and
Information Center, EPA/DC, EPA West,
Room 3334, 1301 Constitution Ave.
NW., Washington, DC. The Public
Reading Room is open from 8:30 a.m. to
4:30 p.m., Monday through Friday,
excluding legal holidays. The telephone
number for the Public Reading Room is
(202) 566—1744, and the telephone
number for the Air Docket is (202) 566—
1742.

FOR FURTHER INFORMATION CONTACT:
JoNell Iffland, Office of Transportation
and Air Quality, Assessment and
Standards Division (ASD),
Environmental Protection Agency, 2000
Traverwood Drive, Ann Arbor MI
48105; Telephone number: (734) 214—
4454; Fax number: (734) 214-4816;
Email address: iffland.jonell@epa.gov.

SUPPLEMENTARY INFORMATION:
I. General Information
A. Does this action apply to me?

Entities potentially affected by this
rule include gasoline refiners and
importers, ethanol producers, ethanol
denaturant producers, butane and
pentane producers, gasoline additive
manufacturers, transmix processors,
terminals and fuel distributors, light-
duty vehicle manufacturers,
independent commercial importers,
alternative fuel converters, and
manufacturers and converters of
vehicles between 8,500 and 14,000 lbs
gross vehicle weight rating (GVWR).

Potentially regulated categories
include:

Category NAICS2 Code SICP Code Examples of potentially affected entities
722 B 1 O 2911 Petroleum refineries (including importers).
325110 .... 2869 Butane and pentane manufacturers.
325193 ... 2869 Ethyl alcohol manufacturing.

324110, 211112 ...
211112
325199 ...

325199 ...
424710 ...
493190 ......cceeeee

335312, 336312, 336322,
336399, 811198.

333618, 336120, 336211,
336312.

486910 o

424690 .....oooveiieee

336111, 336112 ...
811111, 811112, 811198 .

1321

.. | 7538, 7533, 7534 ...

3621, 3714, 3519, 3599, 7534

3699, 3711, 3713, 3714

Ethanol denaturant manufacturers.

Natural gas liquids extraction and fractionation.

Other basic organic chemical manufacturing.

Natural gas liquids pipelines, refined petroleum products
pipelines.

Chemical and allied products merchant wholesalers.

Manufacturers of gasoline additives.

Petroleum bulk stations and terminals.

Other warehousing and storage-bulk petroleum storage.

Light-duty vehicle and light-duty truck manufacturers.

Independent commercial importers.

Alternative fuel converters.

On-highway heavy-duty engine & vehicle (>8,500 Ibs
GVWR) manufacturers.

aNorth American Industry Classification System (NAICS).

b Standard Industrial Classification (SIC).

This table is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities likely to be
regulated by this action. This table lists

the types of entities that EPA is now

regulated. To determine whether your

aware could potentially be regulated by
this action. Other types of entities not
listed in the table could also be

activities are regulated by this action,
you should carefully examine the
applicability criteria in 40 CFR parts 79,
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80, 85, 86, 600, 1036, 1065, and 1066
and the referenced regulations. If you
have any questions regarding the
applicability of this action to a
particular entity, consult the person
listed in the preceding FOR FURTHER
INFORMATION CONTACT section.

B. Did EPA conduct a peer review before
issuing this action?

This regulatory action was supported
by influential scientific information.
Therefore, EPA conducted peer reviews
in accordance with OMB’s Final
Information Quality Bulletin for Peer
Review. EPA conducted several peer
reviews in connection with data
supporting the Tier 3 program,
including new research on the effects of
fuel properties changes (including
sulfur effects) on exhaust and
evaporative emissions of Tier 2 vehicles.
The refinery-by-refinery cost model was
also peer reviewed. The peer review
reports are located in the docket for
today’s action, as well as the agency’s
response to the peer review comments.
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I. Executive Summary and Program
Overview

A. Introduction

In this action, EPA is finalizing a
major program designed to reduce air
pollution from passenger cars and
trucks. This program includes new
standards for both vehicle emissions
and the sulfur content of gasoline,
considering the vehicle and its fuel as
an integrated system. We refer to this
program as the “Tier 3" vehicle and fuel
standards.

This rule is part of a comprehensive
approach to address the impacts of
motor vehicles on air quality and public
health. Over 149 million Americans are
currently experiencing unhealthy levels
of air pollution, which are linked with
respiratory and cardiovascular problems
and other adverse health impacts that
lead to increased medication use,
hospital admissions, emergency
department visits, and premature
mortality.? Motor vehicles are a
particularly important source of
exposure to air pollution, especially in
urban areas. By 2018, we project that in
many areas that are not attaining health-
based ambient air quality standards (i.e.,
“nonattainment areas”’), passenger cars
and light trucks will contribute 10-25
percent of total nitrogen oxides (NOx)
emissions, 15—-30 percent of total
volatile organic compound (VOC)
emissions, and 5—10 percent of total
direct particulate matter (PM, s)
emissions.? These compounds form
ozone, PM, and other air pollutants,

1The 149 million represents people living in Os,
PM. s, PM 0, and SO» nonattainment areas. Data
come from Summary Nonattainment Area
Population Exposure Report, current as of
December 5, 2013 at: http://www.epa.gov/oar/
oaqps/greenbk/popexp.html and contained in
Docket EPA-HQ-OAR-2011-0135.

2 Mobile source contributions derived from
inventories developed for this rule. For more
information on these inventories see the Emissions
Inventory Technical Support Document (TSD) for
the final Tier 3 Rule, Docket ID No. EPA-HQ-OAR-
2011-0135.

whose health and environmental effects
are described in more detail in Section
II. Cars and light trucks also continue to
be a significant contributor to air
pollution directly near roads, with
gasoline vehicles accounting for more
than 50 percent of near-road
concentrations of some criteria and
toxic pollutants.? More than 50 million
people live, work, or go to school in
close proximity to high-traffic roadways,
and the average American spends more
than one hour traveling along roads
each day.#5 Over 80 percent of daily
trips use personal vehicles.®

The standards set forth in this rule
will significantly reduce levels of
multiple air pollutants (such as ambient
levels of ozone, PM, nitrogen dioxide
(NO3), and mobile source air toxics
(MSATS)) across the country, with
immediate benefits from the gasoline
sulfur control standards starting in
2017. These reductions will help state
and local agencies in their effort to
attain and maintain health-based
National Ambient Air Quality Standards
(NAAQS). Few other national strategies
exist that will deliver the same
magnitude of multi-pollutant reductions
and associated public health protection
that is projected to result from the Tier
3 standards. Without this action to
reduce nationwide motor vehicle
emissions, areas would have to adopt
other, less cost-effective measures to
reduce emissions from other sources
under their state or local authority. In
the absence of additional controls,
certain areas would continue to have
ambient ozone concentrations exceeding
the NAAQS in the future. See Section
II1.C for more details.

The Clean Air Act authorizes EPA to
establish emissions standards for motor
vehicles to address air pollution that
may reasonably be anticipated to
endanger public health or welfare

3For example, see Fujita, E.M; Campbell, D.E.;
Zielinska, B.; Arnott, W.P.; Chow, J.C. (2011)
Concentrations of Air Toxics in Motor Vehicle-
Dominated Environments. Health Effects Institute
Research Report 156. Available at http://
www.healtheffects.org.

4U.S. Census Bureau (2011). Current Housing
Reports, Series H150/09, American Housing Survey
for the United States: 2009. U.S. Government
Printing Office, Washington, DC. Available at
http://www.census.gov/hhes/www/housing/ahs/
ahs09/ahs09.html. (Note that this survey includes
estimates of homes within 300 feet of highways
with four or more lanes, railroads, and airports.)

5Drago, R. (2011). Secondary activities in the
2006 American Time Use Survey. U.S. Bureau of
Labor Statistics Working Paper 446. Available at
http://www.bls.gov.

6 Santos, A.; McGuckin, N, Yukiko Nakamoto, H.;
Gray, D.; Liss, S. (2011) Summary of Travel Trends:
2009 National Household Travel Survey. Federal
Highway Administration report no FHWA-PL-11—
022. Available at http://nhts.ornl.gov/
publications.shtml.
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(section 202). EPA also has authority to
establish fuel controls to address such
air pollution (section 211). These
statutory authorities are described in
Section IL.A.

The vehicle and gasoline sulfur
standards we are finalizing represent a
“systems approach” to reducing vehicle
exhaust and evaporative emissions by
addressing the vehicle and fuel as a
system. The systems approach enables
emission reductions that are both
technologically feasible and cost-
effective beyond what would be
possible looking at vehicle and fuel
standards in isolation. We first applied
such an approach with our Tier 2
vehicle/gasoline sulfur standards
(finalized in 2000).7 We believe that a
similar approach for the Tier 3
standards is a cost-effective way to
achieve substantial additional emissions
reductions.

The Tier 3 standards include new
light- and heavy-duty vehicle emission
standards for exhaust emissions of VOC
(specifically, non-methane organic
gases, or NMOG), NOx, and PM, as well
as new evaporative emissions standards.
The fully phased-in standards for light-
duty vehicle, light-duty truck, and
medium-duty passenger vehicle tailpipe
emissions are an 80 percent reduction in
fleet average NMOG+NOx compared to
current standards, and a 70 percent
reduction in per-vehicle PM standards.
The fully phased-in Tier 3 heavy-duty
vehicle tailpipe emissions standards for
NMOG+NOx and PM are on the order of
60 percent lower than current standards.
Finally, the fully phased-in evaporative
emissions standards represent a 50
percent reduction from current
standards.

The vehicle emission standards,
combined with the reduction of gasoline
sulfur content from the current 30 parts
per million (ppm) average down to a 10
ppm average, will result in dramatic
emissions reductions for NOx, VOC,
direct PM, s, carbon monoxide (CO) and
air toxics. For example, in 2030, when
Tier 3 vehicles will make up the
majority of the fleet as well as vehicle
miles traveled, NOx and VOC emissions
from on-highway vehicles will be
reduced by about 21 percent, and CO
emissions will be reduced by about 24
percent. National emissions of many air
toxics from on-highway vehicles will
also be reduced by 10 to nearly 30
percent. Reductions will continue
beyond 2030 as more of the fleet is
composed of vehicles meeting the fully
phased-in Tier 3 standards. For
example, the Tier 3 program will reduce
on-highway emissions of NOx and VOC

765 FR 6698 (February 10, 2000).

nearly 31 percent by 2050, when
vehicles meeting the fully phased-in
Tier 3 standards will comprise almost
the entire fleet.

Gasoline vehicles depend to a great
degree on catalytic converters to reduce
levels of pollutants in their exhaust,
including NMOG and NOx, as well as
PM (specifically, the volatile
hydrocarbon fraction), CO, and most air
toxics. The catalytic converters become
significantly less efficient when exposed
to sulfur. The Tier 2 rulemaking
required refiners to take steps to reduce
sulfur levels in gasoline by
approximately 90 percent, to an average
of 30 ppm. As discussed in Section
IV.A.6, subsequent research provides a
compelling case that even this level of
sulfur not only degrades the emission
performance of vehicles on the road
today, but also inhibits necessary
further reductions in vehicle emissions
performance to reach the Tier 3
standards. Thus, the 10 ppm average
sulfur standard for Tier 3 is significant
in two ways: it enables vehicles
designed to the Tier 3 tailpipe exhaust
standards to meet these standards in-use
for the duration of their useful life, and
it facilitates immediate emission
reductions from all the vehicles on the
road at the time the fuel sulfur controls
are implemented. EPA is not the first
regulatory agency to recognize the need
for lower-sulfur gasoline. Agencies in
Europe and Japan have already imposed
gasoline sulfur caps of 10 ppm, and the
State of California is already averaging
10 ppm sulfur with a per gallon cap of
20 ppm. Other states are preempted by
the Clean Air Act from adopting new
fuel programs to meet air quality
objectives. Consequently, they could not
receive the air quality benefits of lower
sulfur gasoline without federal action.

This action is one aspect of a
comprehensive national program
regulating emissions from motor
vehicles. EPA’s final rule for reducing
greenhouse gas (GHG) emissions from
light-duty (LD) vehicles starting with
model year (MY) 2017 (referred to here
as the “2017 LD GHG” standards) is
another aspect of this comprehensive
program.8 The Tier 3 program addresses
interactions with the 2017 LD GHG rule
in a manner that aligns implementation
of the two actions, to achieve significant
criteria pollutant and GHG emissions
reductions while providing regulatory
certainty and compliance efficiency. As
vehicle manufacturers introduce new
vehicle platforms for compliance with

8EPA’s GHG standards are part of a joint National
Program with the National Highway Traffic Safety
Administration, which also set coordinated
standards for Corporate Average Fuel Economy
(CAFE). 77 FR 62623 (October 15, 2012).

the GHG standards, they will be able to
design them for compliance with the
Tier 3 standards at the same time. The
Tier 3 standards are also closely
coordinated with California’s Low
Emission Vehicle (LEV) III program to
create a vehicle emissions program that
will allow automakers to sell the same
vehicles in all 50 states. (In December
2012 EPA approved a waiver of Clean
Air Act preemption for the California
Air Resources Board’s (CARB’s) LEV III
program with compliance beginning in
2015. Twelve states adopted the LEV III
program under Section 177 of the Clean
Air Act.?) We have worked closely with
individual vehicle manufacturers and
their trade associations, who have
emphasized the importance of a
harmonized national program. Together,
the Tier 3, 2017 LD GHG, and LEV III
standards will provide significant
reductions in GHGs, criteria pollutants
and air toxics from motor vehicles while
streamlining programs and enabling
manufacturers to design a single vehicle
for nationwide sales, thus reducing their
costs of compliance. In this way, the
Tier 3 program responds to the May 21,
2010 Presidential Memorandum that
requested that EPA develop a
comprehensive approach toward
regulating motor vehicles, including
consideration of non-GHG emissions
standards.10

As part of the systems approach to
this program, we have considered the
types of fuels on which vehicles will be
operating in the future. In particular, the
renewable fuels mandate that was
revised by the Energy Independence and
Security Act (EISA) and is being
implemented through the Renewable
Fuel Standards program (RFS2) 11 is
resulting in the use of significant
amounts of ethanol-blended gasoline.
We are updating the specifications of
the emissions test fuel with which
vehicles demonstrate compliance with
emissions standards, in order to better
reflect the ethanol content and other
properties of gasoline that is in use
today and is expected in future years.

Section I provides an overview of the
vehicle and fuel standards we are
finalizing as well as the impacts of the
standards. The public health issues and
statutory requirements that have
prompted this action are described in
Section II, and our discussion of how

9 These states include Connecticut, Delaware,
Maryland, Maine, Massachusetts, New Jersey, New
York, Oregon, Pennsylvania, Rhode Island,
Washington, and Vermont.

10 The Presidential Memorandum is found at:
http://www.whitehouse.gov/the-press-office/
presidential-memorandum-regarding-fuel-
efficiency-standards.

1175 FR 14670 (March 26, 2010).
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the Tier 3 standards will reduce
emissions and air pollution is presented
in Section III. Details of the standards
and how they will be implemented can
be found in Sections IV through VI.
Sections VII through X contain our
discussion of the standards’
technological feasibility and costs,
benefits, and economic impacts.
Sections XI through XIII address public
participation, statutory and executive
orders, and statutory provisions and
legal authority under the Clean Air Act
covered in this rulemaking.

This final rule is based on extensive
public input received in response to
EPA’s Tier 3 proposal. The proposal was
signed and posted on the EPA Web site
on March 29, 2013, and published in the
Federal Register on May 21, 2013. EPA
held two public hearings in
Philadelphia and Chicago in April 2013.
In response to stakeholder requests, EPA
extended the public comment period to
July 1, 2013. We received more than
200,000 public comments. A broad
range of stakeholders provided
comments, including state and local
governments, auto manufacturers,
emissions control suppliers, refiners,
fuel distributors and others in the
petroleum industry, renewable fuels
providers, environmental organizations,
consumer groups, labor groups, private
citizens, and others. Some of the issues
raised in comments included lead time
and the program’s start date, the vehicle
manufacturers’ support for a 50-state
program harmonized with California,
the need for and degree of gasoline
sulfur control (including the level of the
sulfur cap), the ethanol content of
vehicle certification test fuel, and
various details on the flexibilities and
other program design features of both
the vehicle and fuels standards.

B. Overview of the Tier 3 Program

In the 14 years since EPA established
the Tier 2 Vehicle Program,
manufacturers of light-duty vehicles and
automotive technology suppliers have
continued to develop a wide range of
improved technologies capable of
reducing vehicle emissions. The
California LEV II program has been
instrumental in the continuous
technology improvements by requiring
year after year reductions in fleet
average hydrocarbon levels, in addition
to requiring the introduction of
advanced exhaust and evaporative
emission controls in partial zero
emission vehicles (PZEVs). This
technological progress has made it
possible for manufacturers to achieve
emission reductions well beyond the
requirements of the Tier 2 program if

gasoline sulfur levels are lowered
further.

As aresult, in conjunction with lower
gasoline sulfur standards, we are
establishing new Tier 3 standards for
exhaust emissions of NMOG, NOx, and
PM, as well as for evaporative
hydrocarbon emissions. These vehicle
emissions standards will phase in
beginning with MY 2017. The structure
of the Tier 3 standards is very similar
to that of the existing Tier 2 program. As
with the Tier 2 program, the standards
will apply to all light-duty vehicles
(LDVs, or passenger cars), light-duty
trucks (LDT1s, LDT2s, LDT3s, and
LDT4s) and Medium-Duty Passenger
Vehicles (MDPVs). We also are
establishing separate but closely related
standards for heavy-duty vehicles up to
14,000 lbs Gross Vehicle Weight Rating
(GVWR).12 We have concluded that the
vehicle emissions standards, in
conjunction with the reductions in fuel
sulfur also required by this action, are
feasible across the fleet in the timeframe
provided.

Auto manufacturers have stressed the
importance of being able to design,
produce, and sell a single fleet of
vehicles in all 50 states that complies
with both the Tier 3 and California LEV
III programs, as well as the greenhouse
gas (GHG)/Corporate Average Fuel
Economy (CAFE) programs in the same
timeframe. To that end, we worked
closely with the California Air
Resources Board and vehicle
manufacturers to align the two programs
as closely as possible. This consistency
among the federal and California
programs means that manufacturers do
not need to design unique versions of
vehicles with different emission control
hardware and calibrations for different
geographic areas. This allows
manufacturers to avoid the additional
costs of parallel design, development,
calibration, and manufacturing. We also
have designed the Tier 3 program to be
implemented in the same timeframe as
the GHG emissions and fuel economy
standards for model years 2017—-2025.
We expect that in response to these
programs, manufacturers will be
developing entirely new powertrains for
most of their vehicles. Because th