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April 29, 2013.

2- Comments from the private citizens coordinated/facilitated by a non-governmental organization.
3- Docket Number EPA-HQ-OAR-2011-0135-4730 is testimony from the Philadelphia, PA public hearing

on April 24, 2013.
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Acronyms and Abbreviations

AAM Alliance of Automobile Manufacturers

ABT Averaging, Banking, and Trading

AECD Auxiliary Emission Control Device

AEO Annual Energy Outlook

A/F air/fuel ratio

AKI Anti-Knock Index ((R+M)/2 octane)

AQCD Air Quality Criteria Document

ARV Accepted Reference Value

ASTM ASTM International (formerly American Society for Testing
Materials)

bbl Barrel

BC Black Carbon (commonly referred to as “soot”)

BOB Blendstock for Oxygenate Blending

BTU British Thermal Unit

bped Barrels per Calendar Day

BTEX Benzene, Toluene, Ethylbenzene, and Xylene

CAA Clean Air Act

CaRFG3 California’s Phase 3 Reformulated Gasoline (Program)

CBOB Conventional Blendstock for Oxygenate Blending

CAFE Corporate Average Fuel Economy

CARB (or ARB)

California Air Resources Board

CASAC Clean Air Science Advisory Committee
CBA Cost Benefit Analysis

CBI Confidential Business Information
CCD Combustion Chamber Deposit
CCR California Code of Regulations
CFR Code of Federal Regulations

CG Conventional Gasoline

CMAQ Community Multi-scale Air Quality Model
CNG Compressed Natural Gasoline

CO Carbon Monoxide

CO, Carbon Dioxide

COA Certificate of Analysis

CR Compression Ratio

CRC Coordinating Research Council
CREE Carbon Related Exhaust Emissions
DALYs Disability Adjusted Life Years
DFE Denatured Fuel Ethanol

DI Direct Injection

DoE, DOE U.S. Department of Energy

DOR Direct Ozone Reduction

DPF Diesel Particulate Filter

DRIA Draft Regulatory Impact Analysis
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DTC Diagnostic Trouble Codes

E10 Gasoline containing 10 percent ethanol by volume

El5 Gasoline containing 15 percent ethanol by volume
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E51-83 Gasoline-ethanol blends containing 51-83 percent ethanol by volume
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EFTA European Free Trade Association

EIA Energy Information Administration

EISA Energy Independence and Security Act of 2007

EJ Environmental Justice

EMTS EPA Moderated Trading System
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EPA Environmental Protection Agency

EPAct Energy Policy Act of 2005

ETBE Ethyl Tertiary Butyl Ether
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EU European Union

FCC Fluid Catalytic Cracker
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FID Flame lonization Detector
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FFV Flex-Fuel Vehicle

FR Federal Register

FRM Final Rulemaking

FTP Federal Test Procedure

FWP Fuel Warming Potential

GDI Gasoline Direct Injection

GHG Greenhouse Gas

GTAB Gasoline Treated as Blendstock

GVWR Gross Vehicle Weight Rating

H6C Harvard Six Cities Study

HAP Hazardous Air Pollutant

HC Hydrocarbon

HDCC High Density Close Coupled

HDGV Heavy-duty Gasoline Vehicle

HDV Heavy-duty Vehicle

HEI Health Effects Institute

HHDGV Heavy Heavy-duty Gasoline Vehicle

HIA Health Impact Assessment
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ILCP Inter-laboratory Cross-check Program

IUVP In-Use Verification Program

IRS Internal Revenue Service

ISA Integrated Science Assessment
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ISO International Standards Organization

IVD Intake Valve Deposit

LAC Lowest Additive Concentration
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LDT Light-duty Truck

LEV Low Emission Vehicle
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LML Lowest Measured Level

LNG Liquefied Natural Gas

LPG Liquefied Propane Gas
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MBT Minimum spark advance for Best Torque
MDPV Medium-duty Passenger Vehicle

mg/kg Milligram per kilogram

MLEB Mid-level Ethanol Blend

MMT Methylcyclopentadienyl Manganese Tricarbonyl
MPG Miles Per Gallon

MSAT EPA’s Mobile Source Air Toxics Rule

MTBE Methyl Tertiary Butyl Ether

MY Model Year

NAAQS National Ambient Air Quality Standard

NATA National Air Toxics Assessment

NGL Natural Gas Liquids

NGO Non-governmental Organization

NHTSA National Highway Transportation Safety Administration
NLEV National Low Emission Vehicle

NMHC Non-methane Hydrocarbon
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NMOG Non-methane Organic Gas
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OMB (White House) Office of Management and Budget

xi




ON Octane Number

OTAQ Office of Transportation and Air Quality

ORVR Onboard Refueling Vapor Recovery

OSBL Outside Battery Limit

PAHs Polycyclic Aromatic Hydrocarbons
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RFA Regulatory Flexibility Analysis
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RFS Renewable Fuel Standard
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SAB Science Advisory Board
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SIP State Implementation Plan
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TTB Tax and Trade Bureau
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Tier 3 Summary and Analysis of Comments

1. General

The following comments relate in general to the Notice of Proposed Rulemaking
(NPRM). The comments in this chapter are not on any specific aspect of the proposed rule;
rather, they are directed to the general substance of the proposal. More detailed comments on
specific provisions of the proposal can be found in later chapters of this Summary and Analysis
of Comments.

For more information on the proposed rule, see the Federal Register at 78 FR 29816,
published on May 21, 2013. The public comments submitted on this rule can be viewed online
at www.regulations.gov (the public docket for this rulemaking is docket number EPA-HQ-
OAR-2011-0135).

1.1.  General Support for the Proposed Standards
What Commenters Said:

We received many comments supporting the proposed rule, which generally stated that
they support the rule itself and/or efforts to reduce pollution from motor vehicles and reduce
sulfur in gasoline. Commenters additionally expressed support for various aspects of the rule,
including: the systems approach of regulating vehicles and fuel together, harmonization with
California low emission vehicle (LEV) III standards, coordination with EPA’s light-duty
Greenhouse Gas (GHG) standards, low sulfur fuels enabling advanced vehicle technologies,
help for states in meeting National Ambient Air Quality Standards (NAAQS), and finalizing
the rule by the end of 2013 (in order to retain a January 1, 2017 program start date).

However, many of these commenters also stated that, although they support the rule,
they believe that additional work should be done before the rule is finalized. Commenters
offered various suggestions on how they believe that the rule could be improved, and those
specific comments can be found throughout this Summary and Analysis of Comments
document.

Our Response:

We appreciate the support we have received from these commenters and many other
parties during the development of the Tier 3 final rule. The Tier 3 program will establish 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. As described in the preamble to the final rule, we continue to
believe that the Tier 3 program is necessary, and is technologically and economically feasible
in the time frame allowed.

For responses to specific issues raised in public comments, please see the separate
chapters of this Summary and Analysis of Comments document.
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1.2.  General Opposition to the Proposed Standards
What Commenters Said:

We also received comments expressing opposition to the proposed rule. These
comments listed various concerns such as flawed analyses or processes, and cost/supply
impacts. These comments are generally summarized below, and are discussed in more detail in
later chapters of this Summary and Analysis of Comments Document.

Some commenters stated that they believe the rule is unnecessary because EPA failed to
provide an adequate scientific justification, technical need, or cost effectiveness for the rule.
These commenters further stated that the rule would impact fuel domestic supplies and affect
energy security.

Several commenters raised the concern that they believe the rule will result in higher
costs to the refining and/or vehicle manufacturing industry, and thus raise consumer costs.
Some of these commenters noted concerns about impacts on jobs in these industries, and a
number of these commenters further stated that the costs would result in little environmental
benefit.

Individual commenters also stated that they do not agree with EPA’s assessments of the
magnitude to which vehicle emissions cause air pollution, or the health benefits of the rule. We
also received a number of comments raising concerns that the rulemaking is an example of
government intrusion.

Commenters:

American Energy Alliance

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

Dresser Trap Rock, Inc.

ExxonMobil

Flint Hills Resources, LP (FHR)

Marathon

Monroe Energy, LLC

Private Citizens

Refinery Automation Institute, LLC

Sunoco Logistics Partners L.P.

United States Congress, House of Representatives, Pennsylvania, 7th District

Our Response:

We have in fact taken the comments we received on the proposal into account and made
changes to some of the programmatic requirements, where appropriate, which should ease
implementation (e.g., gasoline sulfur ABT program design) without jeopardizing the benefits of
the program. We believe that the final rule implements the Tier 3 program in a manner
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consistent with our legal obligations, with sound science, and with sound environmental,
energy, and economic policy.

For responses to specific issues raised in public comments, please see the separate
chapters of this Summary and Analysis of Comments document.
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2. Authority Under the Clean Air Act and Need for the Tier 3 Standards
2.1.  Authority
2.1.1. Use of Authority

What Commenters Said:
Commenter: Mercatus Center at George Mason University

Additionally, the EPA regulates both PM and Ozone under the National Ambient Air Quality
Standards (NAAQS), which makes the proposed regulation an indirect, and perhaps impractical,
way to achieve the EPA’s objectives.

There are also several unusual aspects to this rule worth mentioning. First, a revision of the
ozone NAAQS standards was recently returned to the EPA by the Administrator of the Office of
Information and Regulatory Affairs (13). The EPA was urged to reconsider its ozone proposal
until after a new review of the scientific literature has been conducted by the Clean Air Science
Advisory Committee (CASAC). The EPA may want to consider following the same advice for
this regulation since it is also related to ozone.

Another unusual aspect of the regulation is that one outcome the agency identifies as a basis for
regulating is to help states and localities comply with other EPA regulations. The Notice of
Proposed Rulemaking (NPRM) states, “these reductions would help state and local agencies in
their effort to attain and maintain health-based National Ambient Air Quality Standards
(NAAQS)” (14). The EPA should allow states flexibility to achieve standards in ways they think
are best, rather than mandating how to comply through further regulations.

It seems odd to use Tier 3 gasoline standards to reduce PM levels when the EPA has the
authority to reduce PM directly through the NAAQS.

The EPA has issued this regulation as a result of the authority granted it by the Clean Air Act.
Given that this regulation is not required by statute, the EPA would be well advised to consider
holding off on issuing such a regulation until the benefits are more certain.

Our Response:

The commenter states that “the EPA regulates both PM and Ozone under the National
Ambient Air Quality Standards (NAAQS), which makes the proposed regulation an indirect, and
perhaps impractical, way to achieve the EPA’s objectives.” The commenter also states that
EPA’s Tier 3 rulemaking is “a basis for regulating is to help states and localities comply with
other EPA regulations.” These statements appear to confuse the setting of the NAAQS with
EPA’s authority to finalize national rulemakings under Clean Air Act Title II. Section 109 (42
U.S.C. 7409) of the Clean Air Act directs the Administrator to propose and promulgate
“primary” and “secondary” NAAQS for criteria pollutants (identified under section 108). The
Act defines primary standards as “ambient air quality standards the attainment and maintenance
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of which in the judgment of the Administrator, based on [air quality] criteria and allowing an
adequate margin of safety, are requisite to protect the public health.” In setting primary ambient
air quality standards, the EPA’s responsibility under the law is to establish standards that protect
public health, without regard to the costs of implementing those new standards. How States
choose to achieve the NAAQS is not prescribed when the NAAQS is promulgated - the NAAQS
do not reduce criteria pollutant levels by themselves.

The Clean Air Act also authorizes EPA to establish emissions standards for motor
vehicles to address air pollution that may reasonably be anticipated to endanger public health or
welfare (section 202). EPA also has authority to establish fuel controls to address such air
pollution as well as fuels emissions products that may impair vehicle emissions controls (section
211). The EPA’s exercise of these authorities in promulgating the Tier 3 rule does not conflict
with States’ authority and flexibility in choosing control measures for their plans to attain and
maintain the NAAQS. Indeed, as noted by the commenter, emission reductions resulting from
the Tier 3 rule will assist state and local agencies in their efforts to attain and maintain health-
based NAAQS “as expeditiously as practicable” (Section 172(a)2). We received several
comments from states supporting the Tier 3 program, as described elsewhere in this document.
The final Tier 3 rulemaking will provide the public with very significant health benefits that are
achieved at a reasonable cost (refer to Chapter 8 of this Summary and Analysis of Comments
document for specific responses to comments regarding the size and certainty associated with the
Tier 3 rule’s estimated benefits).

We also disagree with the commenter’s suggestion that EPA should reconsider its current
action on the Tier 3 rulemaking based on the delay of most recent ozone NAAQS. This advice is
irrelevant in the current circumstances due to the very different nature of the two actions — the
setting of a NAAQS and the promulgation of a national mobile-source air quality rule. The
overwhelming consensus of the scientific literature finds human exposure to ozone to be
harmful. The final Tier 3 rule will reduce emissions related to ozone formation and will lead to a
significant public health benefit.

2.1.2 Authority for Gasoline Sulfur Standards

What Commenters Said:

Commenter: American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

API opposes the requirement to further reduce average gasoline sulfur with this Tier 3
regulation. This rulemaking is discretionary, and API has serious doubts as to the Agency’s
justification for it.

Commenter: Monroe Energy, LLC

The Tier 3 sulfur standards are not required by law.
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Our Response:

Consistent with our proposal, we are adopting gasoline sulfur controls under our
authority in section 211(c)(1) of the Clean Air Act. This section gives us the authority to
“control or prohibit the manufacture, introduction into commerce, offering for sale, or sale” of
any fuel or fuel additive for use in a motor vehicle, motor vehicle engine, or nonroad engine or
nonroad vehicle (1) whose emission products, in the judgment of the Administrator, cause or
contribute to air pollution which may reasonably be anticipated to endanger the public health or
welfare [section 211(c)(1)(A)] or (2) whose emission products will impair to a significant degree
the performance of any emission control device or system which is in general use, or which the
Administrator finds has been developed to a point where in a reasonable time it would be in
general use were the fuel control or prohibition adopted [section 211(¢c)(1)(B)]. Consistent with
our proposal, we are finalizing controls on gasoline sulfur levels based on both of the Clean Air
Act criteria.

We believe that the final rule implements the Tier 3 program in a manner consistent with
our legal obligations, with sound science, and with sound environmental, energy, and economic
policy, and we disagree with comments suggesting that the Tier 3 rule is not justified. The Tier 3
program, including the gasoline sulfur standards, will reduce ambient levels of air pollution that
endanger public health and welfare and will provide important benefits to the public such as
preventing PM- and ozone-related premature deaths. The Tier 3 Preamble very clearly explains
the need for the Tier 3 standards in Section I, our technical justification for the vehicle emission
controls in Section IV, and technical justification for the fuel standards in Section V. A vast
body of underlying technical analyses supporting the Tier 3 standards can be found in our
Regulatory Impacts Analysis, which reflects the best methods, data and assumptions available at
the time of the rulemaking analysis.

2.1.3 General Support
What Commenters Said:

Commenter: American Lung Association

The Clean Air Act grants EPA the authority to set standards for vehicles and fuels and to reduce
air pollution that threatens public health under Section 211. The Clean Air Act grants the EPA
administrator the authority to limit the sulfur and gasoline which reduces the efficiency of
emission control technologies, and leads to greater tailpipe pollution. When pollution from
motor vehicles endangers public health, Section 202 of the Act requires the EPA administrator to
take necessary action.

Commenter: Mid-Atlantic Regional Air Management Association Inc. (MARAMA)

State and local air pollution control agencies have very limited authority to control motor vehicle
emissions and fuels. Section 177 of the Clean Air Act authorizes states to opt into California's



Chapter 2: Authority Under the Clean Air Act and Need for the Tier 3 Standards

Low Emissions Vehicle tailpipe standards, but Section 211 of the Clean Air Act limits states'
ability to establish clean gasoline standards.

Commenter: Sierra Club

Under both provisions, the statutory threshold for determining endangerment is precautionary in
nature, allowing for regulatory action before the threatened harm occurs." “Indeed, the very
existence of such precautionary legislation would seem to demand that regulatory action precede,
and, optimally, prevent, the perceived threat.” Moreover, the Administrator’s endangerment
determination is entitled to great deference, so long as the Administrator provides adequate
public endangerment justification.'” The statute “allows for a somewhat attenuated chain of
causation ... Regulation may be premised on a determination that an air pollutant emitted from a
new automobile is likely to contribute to air pollution which endangers the public health.'® The
Administrator’s charge of protecting the public from danger, dictates that the Administrator “be
accorded flexibility, a flexibility that recognizes the special judicial interest in favor of protection
of the health and welfare of people, even in areas where certainty does not exist.”"’

Upon making its threshold endangerment determination, as EPA has appropriately done here, the
agency has an explicit duty to promulgate standards under Section 202. The statute provides
further direction on the stringency of such standards.

[R]egulations ... applicable to emissions of hydrocarbons, carbon monoxide, oxides of nitrogen,
and particulate matter from classes or categories of heavy-duty vehicles or engines ... shall
contain 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 further: The Administrator shall promulgate ... regulations applicable to evaporative
emissions of hydrocarbons from all gasoline-fueled motor vehicles ... shall take effect as
expeditiously as possible and shall require the greatest degree of emission reduction achievable
by means reasonably expected to be available for production during any model year to which the
regulations apply.

Section 202’s mandatory duty requires EPA to assess “the greatest degree of emission reduction”
that is “achievable”; that assessment should be informed by the authority conferred to it under
Section 211 of the Act. Section 211 authorizes the Administrator to “regulat[e], control or
prohibit” motor vehicle fuels and fuel additives if the subject fuel or fuel additive or any
emission product from it may contribute to the endangerment of public health or welfare, or if
the emission products of such fuel or fuel additive will impair to a significant degree the
performance of any emission control device or system which is in general use or has been
developed to a point where in a reasonable time it would be in general use if such regulation
were adopted. As described above, EPA has met its initial threshold consideration by providing
strong evidence of public health and welfare endangerment.*® EPA also proposes the integrative
Tier 3 standard based on evidence that gasoline sulfur impairs the emissions control systems of
vehicles.>” Accordingly, EPA should exercise its authority to regulate pursuant to Section 211,
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and should use this authority to inform the stringency of pollution control limits that are
“achievable” under Section 202.

EPA Demonstrates that the Proposed Rule is Technologically and Economically Feasible:
Moreover, in assessing “achievability,” EPA fulfills its obligation to appropriately consider
technological feasibility, economic feasibility and energy impacts. EPA is entitled to significant
deference in demonstrating feasibility in light of the complex scientific and technical analysis it
must undertake. “EPA need only show that technology will be available in the lead time
provided, not that the technology is currently available.” “EPA will have demonstrated the
reasonableness of its basis for prediction [that standards are feasible] if it answers any theoretical
objections ..., identifies the major steps necessary in refinement of the [technology], and offers
plausible reasons for believing that each of those steps can be completed in the time available.”*

In addition, cost is a consideration but should not be an obstacle for promulgating technology
forcing regulation, *7EPAHQ-OAR-201 1-0135-4311-Al p.S]

In sum, EPA’s record amply demonstrates the pollutant reduction levels and fuel quality controls
comprising the proposed Tier 3 Rule are technologically and economically feasible. Indeed, EPA
properly uses its authority to protect public health from motor vehicle air pollution by proposing

an all-system, integrative Tier 3 standard, and Sierra Club urges EPA to finalize the rule without

delay.

Sierra Club applauds the U.S. Environmental Protection Agency for exercising its Clean Air Act
authority to promulgate the all-system integrative Tier 3 motor vehicle pollution and fuel content
standards. The proposed Tier 3 standards will achieve significant air pollution reductions that
will provide very real public health benefits, that cannot be achieved without the Rule’s proposed
low sulfur gasoline standard. On behalf of Sierra Club’s millions of members and supporters, we
urge EPA to finalize these standards before December 31, 2013.

242 U.S.C. § 7521(c).

" Ethyl Corp. v. Envtl. Prot. Agency, 541 F.2d 1. 13 (D.C. Cir. 1976).

" Train v. Natural Resources Defense Council, Inc., 421 U.S. 60, 75, 95 (1975); Nat’l Petrochemical &
Refiners Ass’n v. EPA, 287 £.3d 1130 (D.C. Cir. 2002).

' Ethyl Corp. at 16.

" Id. (referencing Environmental Defense Fund, Inc. v. Ruckelshaus, 439 F.2d 584, 598 (1971).).

¥ Ethyl Corps .v. Envtl. Prot. Agency, 541 F.2d 1, 23-23 (D.C. Cir. 1976) (endangerment threshold must
be based on assessment of risk and proof of facts).

% Id. (threshold determination must be factually based). EPA’s research demonstrates significant
reductions in NOx, CO, and total HC for Tier 2 vehicles as a result of sulfur content 10 ppm and lower.
EPA makes the case that the proposed standard is an inseparable and indispensable component of
achieving meaningful air quality benefits. Lowering the sulfur content of fuels both “enable[s] vehicles
designed to the proposed Tier 3 tailpipe exhaust standards to meet these standards for the duration of their
useful life, and [] facilitate[s] immediate emission reductions from all the vehicles on the road at the time
the sulfur controls are implemented.” Control of Air Pollution from Motor Vehicles: Tier 3 Motor Vehicle
Emission and Fuel Standards. U.S. Environmental Protection Agency, Proposed Rule, RIN 2060-AQ86
at 67 (Mar. 29, 2013)(hereinafter “Proposed Rule”). Without the proposed sulfur content standards, the
Tier 3 pollution reductions cannot be achieved. /d.

 NRDC v. EPA, 655 F.2d 318, 328, 333 (D.C. Cir. 1981); See also Husqvarna v. EPA, 254 R.3d 195,
201 (EPA not obliged to provide detailed solutions to every engineering problem, but only need to
identify the major steps for improvement and give plausible reasons for its belief that the industry will be
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able to solve those problems in the time remaining); NRDC v. Thomas, 805 F.2d 410, 429-430 (D.C. Cir.
1986).

*" Husqvarna AB v. E.P.A., 254 F.3d 195, 201 (D.C. Cir. 2001)(“In construing similar language included
in CAA section 202, we explained in NRDC v. Thomas that the mere fact that the provisions ‘seek to
promote technological advances while also accounting for cost does not detract from their categorization
as technology-forcing standards.” 805 F.2d at 428 n. 30. The ‘Congress intended the agency to project
future advances in pollution control capability. It was ‘expected to press for development and application
of improved technology rather than be limited by that which exists today.” NRDC v. EPA, 655 F.2d 318,
328 (D.C.Cir.1981) (quoting S.Rep. No. 91-1196, at 24 (1970)).”

Commenter: Sierra Club

Similarly, Section 211 authorizes the Administrator to regulate and/or prohibit fuels or fuel
additives if the fuel or fuel additive, or emission product of the fuel causes or contributes to air
pollution that may reasonably be anticipated to endanger the public health or welfare. The statute
states:

The Administrator may, on the basis of information ... by regulation, control or prohibit the
manufacture, introduction into commerce, offering for sale, or sale of any fuel or fuel additive
for use in a motor vehicle, motor vehicle engine ... if, in the judgment of the Administrator, any
fuel or fuel additive or any emission product of such fuel or fuel additive causes, or contributes,
to air pollution or water pollution ... that may reasonably be anticipated to endanger the public
health or welfare, or (B) if emission products of such fuel or fuel additive will impair to a
significant degree the performance of any emission control device or system which is in general
use, or which the Administrator finds has been developed to a point where in a reasonable time it
would be in general use were such regulation to be promulgated.'

12. 42 U.S.C. § 7521(c).
Commenter: Union of Concerned Scientists (UCS)

Additionally, Section 211 of the Clean Air Act allows EPA to establish a fuel standard if
emissions from fuel combustion cause or contribute to pollution that endangers public health or
the fuel impairs the performance of the emissions control device or system. EPA is using both
authorities in promulgating this rule.

Commenter: Sierra Club

EPA Makes an Appropriate Threshold Determination that Motor Vehicle Pollution Endangers
Public Health

Clean Air Act Sections 202 and 212 Require Regulation Where Pollution Endangers Public
Health or Welfare

Clean Air Act Sections 202 and 212 provide broad authority to the Environmental Protection

Agency to regulate motor vehicle pollution and fuel quality to reduce pollution that may
reasonably be anticipated to endanger public health or welfare. Specifically, Section 202 requires
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the Administrator to regulate motor vehicle pollutant emissions upon making a public
endangerment determination. The statute states: [EPA-HQ-OAR-2011-0135-4311-A1 p. 3]

The Administrator shall by regulation prescribe (and from time to time revise) in accordance
with the provisions of this section, 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 ...regulations ... shall contain 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."!

1142 U.S.C. §7521 (a)(1),(3) at 2511-29.
Commenter: Union of Concerned Scientists (UCS)

Section 202 of the Clean Air Act requires that the Administrator of the Environmental Protection
Agency (EPA) set emission standards from motor vehicles if reductions from vehicles are
needed and cost-effective. President Obama directed the EPA to promulgate the Tier 3 standards
at the same time that he asked for the greenhouse gas standards for passenger vehicles in a
Presidential memorandum released May 21, 2010 (3). [EPA-HQ-OAR-2011-0135-4317-A1, p.
2]

3 - The White House. 2010. Presidential Memorandum Regarding Fuel Efficiency Standards. Online at
http://www.whitehouse.gov/the-press-office/presidential-memorandum-regarding-fuel-efficiency-
standards accessed on June 28, 2013

Our Response:

We acknowledge the comments and their support of our authority for the Tier 3
rulemaking.

2.2. Need for the Tier 3 Standards
What Commenters Said:

EPA received numerous comments that affirm the need for the emissions reductions, air quality
improvements, and health benefits that will result from the Tier 3 program. These comments are
from a broad range of stakeholders, including state and local governments, emissions control
suppliers, environmental organizations, health organizations, consumer groups, labor groups,
private citizens, and others. The following list illustrates the breadth and variety of commenters
that have expressed the need for the Tier 3 standards:

Advanced Engine Systems Institute (AESI)
American Academy of Pediatrics

American Lung Association

American Lung Association District of Columbia
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American Lung Association Illinois

American Lung Association in Greater Chicago

American Lung Association in Massachusetts et al.

American Lung Association Lehigh Valley, Pennsylvania

American Lung Association Maryland

American Lung Association North Carolina

American Lung Association of the Mid-Atlantic

American Lung Association South Central Pennsylvania

American Lung Association State and Local Chapters

American Lung Association Virginia

American Lung Association, Regional Leadership Council in Northeast Ohio

American Public Health Association

American Thoracic Society

Appalachian Mountain Club

Asthma and Allergy Foundation of America

Attorneys General of New York, Connecticut, Delaware, Maryland, Massachusetts, Maine,
New Hampshire, North Carolina, Oregon, Rhode Island, Vermont, Washington,
Washington D.C., New York City, and Chicago

BlueGreen Alliance

Boulder County Board of Commissioners and Boulder County Board of Health

Business for Innovative Climate and Energy Policy (BICEP)

Ceres Investor Network on Climate Risk

Chesapeake Bay Foundation

Chrysler Group LLC

Chicago Metropolitan Agency for Planning

Children's Environmental Health Network

City of Philadelphia Department of Public Health Management Services (AMS)

Clean Air Council

Consumers Union (CU)

Delaware Department of Natural Resources

Emissions Control Technology Association (ECTA)

Environmental Defense Fund

Environmental Law and Policy Center (ELPC)

HEAL Utah on behalf of members of the Utah Legislature

Health Care without Harm

Kentucky Division for Air Quality

Maryland Department of the Environment

Maryland Department of Transportation

Medical Advocates for Healthy Air and Clean Air Carolina

Metropolitan Washington Air Quality Committee

Mid-Atlantic Regional Air Management Association (MARAMA)

Mom's Clean Air Force

National Association of Clean Air Agencies (NACAA)

National Association of City and County Health Officials

Natural Resources Defense Council (NRDC)

Navigant Economics
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New York State Department of Environmental Conservation (NY DEP)
Northeast States for Coordinated Air Use Management (NESCAUM)
Office of County Executive, Anne Arundel County, Maryland

Ozone Transport Commission (OTC)

PennFuture

Pennsylvania Department of Environmental Protection (PA DEP)
Philadelphia Physicians for Social Responsibility

Private Citizens (over 170,000 comments)

Sierra Club

Sierra Club Southeastern Pennsylvania Group

State of Utah

Sugar House Community Council

Trust for America’s Health

U.S. Coalition for Advance Diesel Cars

Union of Concerned Scientists (UCS)

United Steelworkers Union (USW)

Utah Air Quality Board

WE ACT for Environmental Justice

Wespath Investment Management

Many comments submitted by the organizations listed above include extensive discussion of why
the Tier 3 standards are needed both nationally and for the particular locales represented by the
commenters. In general, commenters made the following points regarding the need for the Tier
3 standards:

- Tier 3 will significantly reduce tailpipe emissions of harmful pollutants such as
particulate matter and gaseous pollution, including nitrogen oxides and volatile organic
compounds which are ozone precursors. For example:

o In addition to citing EPA’s analyses of emission reductions from the proposed
Tier 3 standards, many commenters cite a 2011 study by the National Association
of Clean Air Agencies (NACAA) that estimated the costs and air quality benefits
of a Tier 3 program modeled on California’s Low Emissions Vehicle (LEV III)
program, including tighter vehicle emissions standards and an average gasoline
sulfur standard of 10 ppm. According to the NACAA study, the proposed Tier 3
standards would to cut emissions of NOx, CO and VOCs by 29%, 38% and 26%
respectively by 2030.

- Emission reductions from the Tier 3 gasoline sulfur standards will be immediate for the
existing fleet. For example:

o Commenters again cite the 2011 NACAA study showing that reducing the sulfur
content of gasoline would have an immediate effect in 2017, with an expected
260,000 ton reduction of NOx. The NACAA study estimates that is the equivalent
of taking 33 million cars off the nation’s roads for a year.

- The Tier 3 standards are needed to improve air quality, both nationally and locally. For
example:
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o Commenters cited EPA’s proposed Tier 3 analyses and the American Lung
Association’s State of the Air 2013 report, which found that nearly 132 million
people, or 42 percent of the nation’s population, live in areas where ozone and
particulate matter are at levels that are “unhealthful.”

= Commenters expressed concern for the general public and especially for
sensitive populations such as children, older adults, those with existing
conditions such as asthma, reduced lung function, chronic obstructive
pulmonary disease, heart disease and diabetes.

o Commenters from specific locales often mentioned specific examples of poor air
quality in their areas, or reported failing grades for various measurements of
ozone and particle pollution in the air according to ALA’s State of the Air 2013
report.

- The Tier 3 standards are critical to helping areas to attain the National Ambient Air
Quality Standards (NAAQS), as well as assisting areas in staying in attainment. For
example:

o Numerous state commenters report on their difficulty in achieving and
maintaining the current NAAQS and express concerns over meeting potentially
tighter future standards. They call for national Tier 3 standards to help bring
needed emission reductions to their states, especially in those areas affected by
pollutant transport.

o The Ozone Transport Commission (OTC) concluded based on its own modeling
that “attainment of the 2008 health-based ozone standard will be impossible in the
OTR without additional emission reductions from highway vehicles and other
mobile sources.”

o Some commenters point out that their states have already implemented many
stringent controls, and in the absence of national Tier 3 program, areas needing
additional emission reductions may have to implement more expensive, less cost-
effective measures, including additional controls on stationary sources (including
already controlled sources) to meet their statutory clean air obligations.

= Achieving equivalent emission reductions of the magnitude that will result
from Tier 3 could be extremely difficult, if not impossible, in areas where
stationary sources are already highly controlled and there are not enough
other sources to implement controls.

- Tier 3 will provide substantial health benefits, including preventing instances of
premature deaths, respiratory related ER visits and hospitalizations, acute respiratory
symptom days, including asthma attacks, and missed days of work or school. The Tier 3
standards will also save health care costs. For example:

o Many commenters cited the American Lung Association’s report, “A Penny for
Prevention: The Case for Cleaner Gasoline and Vehicle Standards,” which
estimated the full implementation of cleaner gasoline and vehicles in 2030. For
the eastern half of the United States only, the report projected that Tier 3 would
prevent more than 2,500 premature deaths each year, avoid more than 15,000
asthma attacks each year, and avert more than 3.1 million missed work and school
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days each year. The monetized health and economic benefits would range
between $8.5 billion and $22 billion annually.

o Some commenters also cite a study by Navigant Economics showing that the
health benefits of the Tier 3 program have an estimated value of $5 to $6 billion
annually by 2020, and $10 to $11 billion annually by 2030.

- The Tier 3 program is worth the cost. For example:

o Many commenters make two related points: the Tier 3 program can be achieved at
a reasonable cost, and the benefits of the Tier 3 program far outweigh the costs.
Commenters cite analyses such as EPA’s Regulatory Impact Analysis of the Tier
3 (noting that the costs analyses are corroborated by independent experts), the
American Lung Association’s report, “A Penny for Prevention: The Case for
Cleaner Gasoline and Vehicle Standards,” and the Navigant Economics study.

- Tier 3 is important for reducing near-roadway concentrations of vehicle emissions

o Commenters pointed to studies linking roadway-related air pollution with
increased risks and rates of asthma and other respiratory illnesses, such as the
2010 report by the Health Effects Institute (HEI), which showed that near-
roadway exposure to traffic pollution is high and affects a larger population than
previously thought.

o Commenters also expressed that traffic-related air pollution and the health
impacts associated with such pollution raise significant environmental justice
concerns.

- The Tier 3 standards have important environmental benefits. For example:

o Commenters note that pollutants from motor vehicle emissions (NOx, particulate
matter, ozone) contribute to the acidification of lakes and streams, the loss of
native species, poor air quality, and poor visibility. Emission reductions due to the
Tier 3 standards will reduce damage caused by acid deposition, reduce
eutrophication, and reduce visibility impairment

o Some commenters cite specific examples of areas where such environmental
benefits are especially important, e.g., national parks, the Chesapeake Bay.

- Tier 3 provides economic and employment benefits. For example:

o Some commenters point to the high cost of health care, especially emergency
room visits and hospital admissions, and applaud the expected cost savings
projected by EPA’s analyses, the American Lung Association’s report, “A Penny
for Prevention: The Case for Cleaner Gasoline and Vehicle Standards,” and the
Navigant Economics study, as illustrated above.

o Some commenters note that Tier 3 will create jobs at refineries and at high-tech
companies developing and deploying state of the art emission control equipment
for vehicles, according to the same Navigant Economics study

o Some commenters also express concerns about the economic burden that would
be placed on local industries and businesses in areas that cannot meet their
statutory clean air obligations without the Tier 3 standards
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The Tier 3 rule should be implemented as soon as possible. For example:

o Many commenters expressed their strong desire for the EPA to issue the final Tier

3 standards by the end of 2013 and implement the standards starting in 2017 as
proposed, in order to realize the emission reductions, air quality improvements,
and health benefits of the Tier 3 standards as soon as possible.

Some commenters specifically expressed concerns about lost benefits due to any
delay in the standards.

EPA also received comments from oil industry commenters questioning the need for the Tier 3
standards. The commenters include:

American Petroleum Institute (API)
Association of Fuel & Petrochemical Manufacturers (AFPM)

Flint Hills Resources, LP (FHR)
Marathon Petroleum Company LP (MPC)
Monroe Energy LLC

Commenters claim that EPA has not demonstrated the need for the Tier 3 gasoline sulfur
standards and make the following general points. These points are expounded upon in the
commenter’s detailed comments and thus are also addressed throughout this Summary and
Analysis of Comments document:

The environmental benefits of the Tier 3 are negligible with respect to both reductions in
emissions inventories and improvements in air quality. For example:

o Commenters cite two-API sponsored studies conducted by ENVIRON which

showed that in 2022, the summertime ozone precursor emissions of volatile
organic compounds (VOCs), oxides of nitrogen (NOx), and carbon monoxide
(CO) from gasoline-fueled light-duty vehicles are projected to be reduced by 8%,
11% and 7%, respectively, due to Tier 3. ENVIRON also found that, in 2022,
Tier 3 would yield a maximum ozone benefit of about less than 1 ppb and mean
monthly summer 2022 PM2.5 concentrations of no more than 0.1 pg/m’. The
commenters point out that EPA’s modeling calculates Tier 3 reductions in ozone
of 0.5 - 1.35 ppb and in PM2.5 of 0 - 0.05 pg/m’ in years 2017 - 2030. The
commenters conclude that reductions of this magnitude are “negligible.”

The benefits of the Tier 3 program are not worth the cost. For example:

o The commenters claim that EPA’s analyses of the impacts of the Tier 3 as

described in the Draft Regulatory Impact Analysis are flawed and conclude that
“the issues below, when taken collectively, demonstrate that the costs of the Tier
3 proposed rule are greater than the benefits.”

= A flawed baseline
= Underestimated costs

=  QOverestimated emissions benefits
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= Implausible health benefits due to highly conservative, unrealistic
assumptions

o The commenters further suggest that EPA should withdraw and resubmit a new
DRIA consistent with OMB guidelines.

Implementation of the gasoline sulfur standards in 2017 is not necessary. For example:

o Some commenters argue that a January 1, 2017 start date for implementation of
the gasoline sulfur standards is not necessary to reduce emissions from the in-use
vehicle fleet. The commenters:

= (Question that the Tier 3 standards will have immediate emission
reductions for the existing vehicle fleet

= Point to the ENVIRON studies of Tier 3 impacts mentioned above to
argue that the emissions impacts of reducing gasoline sulfur will have only
a de minimis impact on air quality.

= Further claim that the implementing the rule on January 1, 2017 will not
help nonattainment areas reach attainment of the NAAQS.
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http://www.api.org/~/media/Files/Policy/Alternatives/Environ-API-report-vehicle-emissions.pdf.
Health Effects Institute Panel on the Health Effects of Traffic-Related Air Pollution (2010).
Traffic-related air pollution: A critical review of the literature on emissions, exposure, and health
effects. HEI Special Report 17. Available at: http://pubs.healtheffects.org/view.php?id=334

National Association of Clean Air Agencies (2011). Cleaner Cars, Cleaner Fuel, Cleaner Air: The
Need for and Benefits of Tier 3 Vehicle and Fuel Regulations. Available at:

http://www .4cleanair.org/documents/NACAATier3VehandFuelReport-EMBARGOED-
Oct2011.pdf

Navigant Economics (2012). Economic Analysis of the Implications of Implementing EPA’s
Tier 3 Rules. Available at: http://www.ectausa.com/061212-Economic-Analysis-of-the-
Implications-of-Tier-3-Sulfur-Reduction-Final embargoed.pdf

Our Response:

We agree with the majority of commenters that there is a significant need for the

emissions reductions, air quality improvements, and health benefits provided by the Tier 3
standards, and we disagree with comments from the fuel industry arguing that we have not
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clearly demonstrated that need. As documented in our Regulatory Impacts Analysis (RIA) of the
Tier 3 rule (Chapters 7 and 8) and described in the Preamble (Sections II, III, and VIII), the Tier
3 program will significantly reduce motor vehicle emissions, leading to significant air quality
improvements and helping state and local areas attain and maintain the existing health-based air
quality standards in a cost-effective and timely way. The breadth and variety of comments we
received describe the importance of Tier 3’s expected impacts from the perspective of states,
environmental and health organizations, and the public further demonstrates that the air quality
improvements and health benefits that will result from the Tier 3 standards are needed.

With respect to the commenters’ points about the expected emission impacts of the
standards, we agree with the majority of commenters that Tier 3 standards will significantly
reduce tailpipe emissions of nitrogen oxides (NOx), Volatile Organic Compounds (VOC),
particulate matter (PM, s), and air toxics. For example, our emissions and air quality analyses of
the final Tier 3 standards (Section III of the Preamble, Chapter 7 of the RIA) show that in 2030,
NOx and VOC emissions from on-highway vehicles will be reduced by about 330,000 tons and
170,000 tons, respectively, or about 25% and 16% of emissions from on-highway vehicles.
These reductions will continue beyond 2030 as more of the fleet turns over; by 2050, when Tier
3 vehicles would make up almost the entire fleet, NOx and VOC will be reduced by nearly 31%
for on-highway vehicles. Moreover, immediate reductions are expected in 2017 when the
gasoline sulfur standards take effect. The gasoline sulfur standards, which take effect in 2017,
will provide large immediate reductions in NOx emissions from existing gasoline vehicles and
engines on the road today, e.g., NOx emissions will be reduced by about 260,000 tons, or about
10% of emissions from on-highway vehicles, in 2018 alone. Given these important emission
reductions, we disagree with fuels industry commenters that the emission reductions due to Tier
3 are “negligible.” We respond to more specific comments on our emissions inventory modeling
and estimated emissions reductions in Chapter 3.1 of this Summary and Analysis of Comments
document.

Similarly, we agree with the majority of commenters that the Tier 3 standards will
significantly improve air quality and that they are critical to helping areas attain and maintain the
National Ambient Air Quality Standards (NAAQS). As demonstrated in Sections II and IIT of
the Preamble, and Chapter 7 of the RIA, the emissions reductions from the Tier 3 standards are
projected to lead to significant decreases in ambient concentrations of ozone, PM; s and air toxics
(including notable nationwide reductions in benzene concentrations) by 2030, and will
immediately reduce ozone when the sulfur controls take effect in 2017. Over 149 million people
currently live in areas designated nonattainment for one or more of the current NAAQS. In the
absence of additional controls such as Tier 3 standards, many areas will continue to have ambient
ozone and PM, s concentrations exceeding the NAAQS in the future. Our air quality modeling
indicates this action will meaningfully decrease ozone concentrations in many areas of the
country. Furthermore, numerous state air quality agencies and organizations representing
geographic groups of these state agencies have affirmed in their comments that air quality
improvements from Tier 3 will be a critical part of areas’ strategies to attain and maintain the
NAAQS. Our analysis of the air quality impacts of the Tier 3 standards clearly shows that these
improvements are significant, and the need for these improvements is corroborated by the
majority of comments themselves as well as other studies of Tier 3’s impacts presented in these
comments. Thus, we disagree with fuel industry comments that the air quality improvements
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due to Tier 3 are “negligible,” Our responses to specific claims about our air quality analysis are
found in Chapter 3.2 of this document.

We agree with the many commenters who stated that the final Tier 3 rulemaking will provide the
public with very significant health benefits that are achieved in a cost-effective manner. Our
analysis of the final rulemaking (Preamble Section VIII and RIA Chapter 8) estimates that by
2030, the annual emission reductions of the Tier 3 vehicle and fuel standards will annually
prevent between 660 and 1,500 PM-related premature deaths, between 110 and 500 ozone-
related premature deaths, 2,200 hospital admissions and asthma-related emergency room visits,
19,000 asthma exacerbations, 30,000 upper and lower respiratory symptoms in children, and 1.3
million lost school days, work days, and minor restricted activity days. Given the expected
health benefits stemming from air quality improvements due to Tier 3’s expected emissions
reductions, we again conclude that Tier 3’s emission and air quality impacts are not “negligible”
as the fuel industry commenters claim. The estimated annual monetized health benefits of the
Tier 3 standards in 2030 (2011$) will be between $7.4 and $19 billion, assuming a 3-percent
discount rate (or between $6.7 billion and $18 billion assuming a 7-percent discount rate). We
project the final fuel standards to cost on average 0.65 cent (i.e., less than a penny) per gallon of
gasoline, and the final vehicle standards to have an average cost that increases in proportion to
the increase in stringency during the phase-in period, from $28 per vehicle in 2017 to $72 per
vehicle in 2025, when the standards are fully phased in (our cost analyses can be found in
Preamble Section VII and RIA Chapters 2, 5 and 8). Costs in 2030 are estimated to be
approximately $1.5 billion. Using the more conservative benefits estimate, the 2030 benefits
outweigh the costs by a factor of 4.5. Using the upper end of the benefits range, the benefits
outweigh the costs by a factor of 13. Thus, even taking the most conservative benefits
assumptions, benefits of the final standards clearly outweigh the costs.

We therefore disagree with comments suggesting that the benefits of the Tier 3 program
are not worth the cost. We further disagree with each of the fuel industry commenters’ specific
points that our baseline is flawed, that we underestimate costs and overestimate benefits, and that
estimated health benefits are implausible due to unrealistic assumptions. Our methods have been
thoroughly peer reviewed and reflect the best methods, data and assumptions available at the
time of the rulemaking analysis. Furthermore, these methods are consistent with OMB and
internal EPA guidelines for analyzing the impacts of a national-level rulemaking, and we reject
the claim made by fuel industry commenters that EPA should withdraw and resubmit a new
Regulatory Impacts Analysis. Chapters 3, 4, 5, 7, 8 and 10 of this document contain more
detailed responses to the commenters’ specific claims.

With respect to comments on other impacts of the Tier 3 standards, we agree with the
many commenters who stated that Tier 3 is important for reducing near-roadway concentrations
of vehicle emissions and that Tier 3 has significant environmental benefits. Tier 3 will reduce
exposure to vehicle pollution for the millions of people living, working, and going to school near
major roads, and thus delivering significant emissions benefits to communities across the U.S.
beginning in 2017 when the gasoline sulfur standards take effect. The reduction in air pollutants
resulting from the Tier 3 program will also have environmental, or “welfare,” co-benefits in
addition to human health benefits, including changes in visibility, materials damage, ecological
effects from PM deposition, ecological effects from nitrogen and sulfur emissions, vegetation
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effects from ozone exposure, and climate effects. For example, our analysis shows that the Tier
3 standards will provide improvements in visibility and sulfur deposition, as well as substantial
decreases in nitrogen deposition as a result of the standards (Preamble Section III and RTIA
Chapter 7). We note that despite our goal to quantify and monetize as many of the benefits as
possible for the final rulemaking, the welfare co-benefits of the Tier 3 standards remain
unquantified and non-monetized in this RIA due to data, methodology, and resource limitations.
As a result, the benefits quantified in this analysis are likely underestimates of the total benefits
attributable to the final program.

While some commenters point to employment as another benefit of the Tier 3 standards,
as discussed in Preamble Section X.D and RIA Chapters 9.2.2 and 9.3.2, EPA expects the
employment effects of these standards to be small. Some commenters argue that the standards
may increase, rather than decrease, employment (see Chapter 9.3 of this Summary and Analysis
of Comments document); EPA does not quantify most of the employment impacts of the
standards and thus does not evaluate these estimates.

Given the important emissions reductions, air quality improvements, and health benefits
that Tier 3 will deliver, we agree with the majority of commenters that the Tier 3 standards
should be implemented as soon as possible. We are finalizing a Tier 3 program that, as
proposed, begins with model year 2017 for vehicle emission controls and with calendar year
2017 for the gasoline sulfur standards. As described briefly above and in Section III of the
Preamble and Chapter 7 of the RIA, the Tier 3 standards will provide immediate and meaningful
emission reductions and air quality improvements starting in 2017 due to the sulfur standards.
We reject the fuel industry commenters’ claims to the contrary, and address their specific points
(e.g., that 2017 implementation will not help ozone NAAQS attainment) in Chapters 3 and 5 of
this document.
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3. Emissions and Air Quality Emissions Impacts

The comments in this chapter correspond to Section III of the preamble to the proposed
rule and address the emissions and air quality impacts of the program. The comments received
and our responses to those comments are located below.

3.1 Emission Impacts of the Proposed Program
What Commenters Said:

Commenter: American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM); Marathon

Overestimated emissions benefits. We recommend that EPA uses EIA’s AEO 2013 as the
baseline to account for declining gasoline demand. EPA relied on EIA’s Annual Energy Outlook
in 2011 (AEO 2011), which projected 4% higher gasoline demand in 2030 vs. 2012.

The analysis in Figure 10 [EPA-HQ-OAR-2011-0135-4276-A2] compares gasoline demand and
vehicle miles travelled in AEO 2011 with AEO 2013. Using as baseline AEO 2013 instead of
AEO 2011, in 2030 gasoline demand is projected to be 26% lower, vehicle miles travelled 11%
lower, and gasoline consumption in gallons per mile 16% lower.

In line with this analysis, baseline emissions are expected to be lower than EPA’s assumed
baseline. As a result, the emissions benefits from Tier 3 are overstated.

Our Response:

For purposes of this final rule, we estimated emissions reductions compared to a
reference case that assumed renewable fuel volumes and ethanol blends based on the U.S.
Energy Information Administration’s Annual Energy Outlook 2013 (AEO2013). Furthermore,
the future year projections of vehicle population and vehicle miles travelled were updated to
reflect the latest estimates from AEO2013 as well. Additional details can be found in Section III
of the preamble for the final rule.

3.1.1. Emissions Inventory Modeling Methodology

What Commenters Said.:

Commenter: American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM); Marathon Petroleum Company LP (MPC)

EPA should correct a number of deficiencies in the methods incorporated into the MOVES
model which lead to an overstatement of the emissions inventory benefits of Tier 3.

A recent assessment of the version of MOVES used by EPA to estimate the emissions benefits of
the Tier 3 proposal identified several key issues with this model, including the following:
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The FTP driving cycle used by EPA in its sulfur test program to develop fuel sulfur correction
factors to implement in the MOVES model for adjusting the exhaust emissions of Tier 2 and
newer light-duty vehicles is a mild cycle that does not cover the full range of accelerations in-use
and does not include high-speed operation. In fact, the FTP test represents only a small fraction
of the running exhaust emissions, particularly for Tier 2 vehicles. Consequently, the fuel sulfur
impacts for running exhaust emissions which EPA developed based on the FTP cycle are not
representative of the vehicle operating modes that produce the bulk of the exhaust emissions, and
this renders the adjustments for 2004 and later model years in the version of MOVES used for
the NPRM highly questionable.

The 2003 and older model year methods also rely on FTP-based measurements and the
concerns about the representativeness of the FTP cycle for sulfur effects modeling are already
described above.

Our Response:

The FTP driving cycle used in the in-use sulfur program was chosen to represent the type
of driving that manufacturers must cover in their certification testing to evaluate the in-use
emissions performance. The commenter raises a valid argument that the contributions of
emissions are expected to vary by vehicle operating modes and that the effect of sulfur on
exhaust emissions for the high-speed operations, not covered by FTP cycle, may not perform
similarly to the FTP cycle. However, the commenter failed to acknowledge that the CRC E-60
study cited by the commenter suggests that the magnitude of the fuel sulfur effects over the
USO06 cycle for NMHC and NOx was found to be larger than that found for the FTP cycle. In
fact, the effects of sulfur going from 30 ppm to 5 ppm observed in the study on US06 cycle
(statistically significant reduction of 40% and 44% for NMHC and NOx, respectively) are larger
than the effects on FTP composite observed from the in-use sulfur study (statistically significant
reduction of 11% and 23% for NMHC and NOXx, respectively). When using predictive models to
support rules, EPA has to make judgments regarding what modeling information is available and
whether the information is of adequate quality to support the conclusion being reached. Thus, in
this instance, although it may be difficult to compare the results from two different test programs
due to methodological differences, the finding does suggest that the application of the results
from FTP cycle to broader ranges of vehicle operation is a reasonable approach for modeling the
effects of sulfur on Tier 2 and newer vehicles.

What Commenters Said:

The review described here focused on the integration of the EPAct data into the NPRM MOVES
model. The EPAct-based equations form the basis for all

2004 and newer model year exhaust corrections (for both Tier 2 and Tier 3 certified vehicles).
Two items addressed in this discussion are (1) inconsistencies in equation coefficients between
EPA references and (2) the representativeness of the EPAct Program test fleet.
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There are numerous inconsistencies between the EPA evaluation of the EPAct test data as
documented in EPA-420-R-13-002 and the methods incorporated into MOVES for estimating
non-sulfur fuel effects for 2004-and-later model years. It is unclear if errors were made in
reporting or in the incorporation of methods into MOVES.

The first discrepancy found was that the EPAct analysis report developed equations for two
forms of reduced models, as described in Section 5 of this report: the 11-term reduced models
and the 16-term reduced models. The report goes into detail as to why the 11-term reduced
models are statistically preferable, and the 11-term reduced models are the only form of the
equations provided in the Executive Summary of the report. This becomes a discrepancy
because it is the 16-term reduced models that were programmed into NPRM MOVES for all
pollutants and process combinations except one (NOx start exhaust equations in NPRM MOVES
are based on the 11-term reduced model). EPA needs to provide the technical justification for
the selection of the NPRM MOVES model equations and why those differ from the
recommendations of the EPAct Program analysis report.

Our Response:

The coefficients used in the NPRM application of MOVES, and reported in the docket
memorandum’, reflect the state of analysis at the time it needed to be completed for the NPRM.
However, following the initiation of inventory generation and air-quality modeling supporting
the NPRM, analysis of the EPAct dataset continued through October, 2012. The sets of
coefficients used in the FRM application of MOVES reflect the subsequent developments and
analysis described in the final report.” The sets of coefficients used in the NPRM could be
considered as “draft” versions, and those used in the FRM as “updated” or final versions based
on the analyses described in the final report.

What Commenters Said:

The second discrepancy is that the THC running exhaust equation coefficients shown in Table 6-
6 do not appear anywhere in the EPA Program analysis report. These THC equation coefficients
used by NPRM MOVES are undocumented. It is presumed that these are some variation of the
16-term reduced model of the EPAct Program analysis report based on which parameters have a
non-zero coefficient.

Our Response:

These coefficients are documented in the docket memorandum as are the other
coefficients'. The commenter correctly notes that this set of coefficients is a version of the 16-
term model. However, they can be considered a “draft” version, reflecting model fitting using all
15 vehicles. Those in the final report reflect additional quality assurance, as described in

' U.S. EPA, 2013. “Memorandum to Docket: Updates to MOVES for the Tier 3 NPRM”

2U.S. EPA, 2013. Assessing the Effect of Five Gasoline Properties on Exhaust Emissions from Light-Duty Vehicles
Certified to Tier-2 Standards: Analysis of Data from EPAct Phase 3 (EPAct/V2/E-89). Final Report. EPA-420-R-
13-002. Assessment and Standards Division, Office of Transportation and Air Quality. Ann Arbor, MI.
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Chapter 6 of the Report. As a result, two vehicles were dropped before final model fitting,
leading to small changes in the coefficients. However, the qualitative relationships among the
terms in both the draft and final models are similar.

In addition, the coefficients used in the NPRM are documented in the final report in Appendix E
“Preliminary Reduced Models,” as noted in 5.4 (page 100).> These preliminary models were
used to identify influential vehicles, as described in 5.5.

What Commenters Said:

The third discrepancy is that three instances were found in which coefficients were inconsistently
assigned to a given fuel parameter. These are shown in Table 6-7. It is not clear if the EPAct
reporting is in error or if the MOVES modeling equations are in error.

Our Response:
The commenter has correctly noted an editorial error in the report.

In the report tables for the 16-term models, the effects are not listed in the correct order,
as in the Appendices. For THC Start emissions, the commenter has noted an editorial error in
Table 57. In this table, the labels for the model terms etOHxT50, etOHxT90 are not listed in the
correct order, leading to incorrect associations of coefficients with model terms. The correct
order should be etOHXRVP, etOHXT50, etOHxT90.

The same editorial error applies to the CO start term listed in Table 6-7 above. In report
table 65, it is incorrectly associated with the etOHxT90 effect, rather than the etOHXT50 effect.

However, in both these cases, the editorial errors are not germane to the FRM application
of the model, as the terms used in MOVES for the FRM analysis are those for the 11-term
models listed in the previous tables (Table 56 for THC, Table 64 for CO). The terms are listed
in correct order in these report tables.

What Commenters Said:

The fourth discrepancy, albeit a minor one, was that there were a number of instances where the
equation coefficients differed between NPRM MOVES and the EPAct Program analysis report
and the difference was not due to round off error.”’ For example, the CO running exhaust T50
term is 0.024856 in NPRM MOVES and 0.02484 in the EPAct Program analysis report.

Our Response:

The commenter correctly lists the term used in the NPRM model, as well as that from the
16-term CO model, listed in Table 65. Again, the small difference highlighted is not germane to

3-4



Tier 3 Summary and Analysis of Comments

the model applied in the FRM, which is that listed in Table 64. In this model, the T50 term is
0.0261, slightly larger than that in the 16-term model. However, numeric values of coefficients
nearly always have differences between models fit starting with 11 vs. 16 terms. This outcome is
routine and expected.

What Commenters Said:

The second issue concerns the representativeness of the EPAct Program test fleet, which was
also discussed in Section 5 [EPA-HQ-OAR-2011-0135-4276-A13].

Our Response:

The comment is premised on an assumption that fuel effects would or should differ
between vehicles or groups of vehicles with differing emission levels, whether due to technology
or to age. In fact, evidence suggests that fuel effects among vehicles with different emissions
levels will differ in absolute terms (i.e., g/mi) but tend to be similar in relative terms (i.e., ratios,
percents). That is to say, fuel effects (as well as other effects) are multiplicative rather than
additive.

One example that illustrates the point is available in the EPAct dataset itself. The first
plot (Figure 3-1) shows the data for cold-start NOx, averaged by aromatics level and by vehicle.
If we look at the trend for the Altima, we can see that its NOx increases from about 0.13 to 0.178
g/mi as aromatics increases from 15% to 35%, giving an absolute difference of nearly 0.05 g/mi.
In contrast, the corresponding increase for the cleanest vehicle, the Sienna, is about 0.002 g/mi
(0.0081 — 0.0059 g/mi). Thus, start emissions for the Altima are 21-22 times higher than those
for the Sienna at both aromatics levels.

The second plot (Figure 3-2) shows the same data plotted on a natural-log scale. What
immediately strikes the viewer is the similarity in logarithmic trends for all the vehicles across
the entire range of emissions, allowing for statistical variability. Again focusing on the Altima
and Sienna, examination shows that the slopes of the trends are nearly identical for these two
vehicles; that is to say, the logarithmic differences are extremely close. As differences in
logarithms can be interpreted as ratios, the implication is that the effect of aromatics for these
two vehicles, expressed as a ratio, i.e., multiplicatively, is nearly identical. Examination of plots
for the various emissions, as shown in the body of the report, as well as in the Appendices,
shows that this pattern is typical of emissions behavior in relation to changing fuel effects.

As the models developed from these data are fitted to logarithmic transforms of the
emission results, the various coefficients can be viewed as representing multiplicative effects of
the changing fuel properties. Similarly, the models are applied in MOVES so as to generate
multiplicative effects. On this basis, we find it reasonable to apply the multiplicative effects
across groups of vehicles of differing standards and different ages, with the realization that
projected differences in emissions related to changes in fuel properties will be proportional to the
projected emission levels. As previously explained, EPA has to make judgments regarding what
modeling information is available and whether the information is of adequate quality to support
the conclusion being reached. Thus, based on available evidence, it is reasonable to assume that
the fact that the EPAct sample comprised relatively young and clean (Tier 2) vehicles does not
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impair the applicability of the models to the Tier 2 fleet as these vehicles age and acquire
mileage.

Figure 3-1 Linear effects plot for cold-start NOx vs. aromatics, with data averaged by two aromatics levels and by
vehicle (Source: EPAct Phase 3)
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Figure 3-2 Linear effects plot for cold-start In(NOx) vs. aromatics, with data averaged by two aromatics levels
and by vehicle (Source: EPAct Phase 3)
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What Commenters Said:

The extrapolation of Tier 0 Non-sulfur fuel effects to Tier 1 through NLEV technologies has not
been properly validated.

Our Response:

The commenter is correct that the Complex and Predictive models were developed using
data from Tier 0 vehicles and that the resulting models are applied to Tier 1 vehicles in MOVES.
Similarly, it is correct that the EPAct models were developed using a set of low-mileage Tier 2
vehicles, and that in MOVES, the models are applied to Tier 2 vehicles as they age and acquire
mileage. Nonetheless, we argue that these extrapolations are reasonable and appropriate given
the ways in which the models were developed and the fuel adjustments applied.

The comment is premised on an assumption that fuel effects should differ in some way
between vehicles of differing technologies ages or “high-emitter” status. As mentioned above,
fuel effects are represented in MOVES as multiplicative effects that are proportional to base
emission levels. We agree with the commenter that when fuel effects are expressed as absolute
changes in mass (e.g., g, g/mi, g/kg, etc.), vehicles of different technologies or ages will differ
strongly. We do, however, assume that proportional, or relative fuel effects (expressed as
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fractions, ratios or logarithmic differences), can be seen as similar, and thus transferrable on
average across technology groups and ages.

The data available to directly evaluate this assumption are limited. Nonetheless, a
limited volume of data can be compiled from the results of the EPAct program, as described
below.

The models applied in MOVES were developed from the results of EPAct Phase 3, in
which 15 Tier 2 vehicles were measured on 27 fuels. In addition, in EPAct Phase 5, three
vehicles manufactured in the 1990°s were measured on three fuels used in Phase 3. Thus, using
these results, it is possible to make a direct comparison of emissions for sets of pre-Tier 2 and
Tier 2 vehicles measured on the same fuels (at 75°F).

The three 1990’s vehicles are briefly described in Table 3-1. Note that these vehicles
range from 10-17 years in age and that all had presumably accumulated over 150,000 mi.

In terms of fuels, we limited the comparison to 2 fuels with 0% and 10% ethanol content,
respectively. These two fuels are closely matched in terms of RVP and aromatics levels, and
differ slightly in T50. However, they differ widely in T90, which is not expected to strongly
affect NOx emissions, but is expected to influence HC, CO and PM emissions. The properties of
these fuels are summarized in Table 3-2. Note that emissions on both fuels were acquired for
only two of the three vehicles.

Table 3-1 Characteristics of three “high-mileage” pre-Tier 2 vehicles measured in EPAct Phase 5

Make/Model Engine Model Year Odometer (mi)

Chevrolet Tahoe V8-57L 1997 221,000

Ford Taurus V6-3.0L 1990 X90,400°

Dodge Dakota 1993 229,000

Table 3-2 Selected properties of two fuels measured in EPAct (Phase 5)

Fuel No. | Ethanol (vol. %) | Aromatics (vol. %) RVP (psi) T50 (°F) T90 (°F)
6 10.56 15.0 7.24 188.5 340.4
7 <0.10 17.0 7.15 193.1 298.4

At the outset, we averaged the results by vehicle and fuel, and plotted the results for both
cold-start and hot-running phases of the LA92 cycle. Results for NOx, THC and PM are shown

® The odometer for this vehicle is assumed to have been rolled over.

3-8



Tier 3 Summary and Analysis of Comments

below in Figures Figure 3-3Figure 3-5. Note that the results are shown on a logarithmic scale
(base 10). This view of the data facilitates showing the results for all the vehicles in one plot. In
addition, differences in logarithms can be interpreted as proportional or relative differences
between the fuels for the various vehicles.

Aside from the fact that their emissions are higher, the differences in logarithms between
the two fuels are not obvious for the older “high-mileage” vehicles. Although the sample of
older vehicles is small, a qualitative view of the plots suggests that no clear and obvious
differences between Tier 0, Tier 1 and Tier 2 vehicles are evident.

It is helpful to follow up with a closer examination of this subset of results. As
mentioned, differences in logarithms represent ratios, e.g., log a — log b = log(a/b). However, for
purposes of summary, it is more intuitive to express the results as percent differences between
fuels 6 and 7 (relative to fuel 7). Accordingly, mean percent differences for the set of vehicles
are presented below in Figure 3-3 through Figure 3-5 for NOx, THC and PM, respectively. In
each plot, the differences are ranked from smallest to largest, meaning that the ordering of the
vehicles differs in each chart.

In reviewing the charts, it is clear that when the differences in emissions between the two
fuels are viewed as fractions, there are no clear or obvious differences between the 1990°s
vintage high-mileage vehicles and the MY 2008 Tier 2 compliant low-mileage vehicles.
Generally, the two high-mileage vehicles differ in the signs of their effects, with one vehicle
showing a positive and the other a negative change. Cold-start PM is the only case in which
both vehicles have negative effects and have low rankings. Hot-running THC also stands out as
the only case in which the two older vehicles have the largest and smallest fractional effects. In
the remaining cases the older vehicles are distributed evenly across the rank order.

Overall, the available evidence suggests that when fuel effects are expressed as relative
multiplicative factors, as they are in both the EPAct analyses, and in their applications in
MOVES, it is reasonable to assume that the proportional effects are transferrable across different
vehicle technologies, as well as across other factors such as age, mileage or “high-emitter”
status. Furthermore, “That a model is limited or imperfect is not, in itself a reason to remand
agency decisions based upon it.” Appalachian Power Company v. EPA, 251 F.3d 1026, 1051
(D.C. Cir. 2001)(internal citations omitted). “It is only when the model bears no rational
relationship to the characteristics of the data to which it is applied that [courts] will hold that the
use of the model is arbitrary and capricious.” Appalachian Power Company v. EPA, 135 F.3d
791, 802 (D.C. Cir. 1998)(internal citations omitted).
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Figure 3-3 Mean percent difference in NOx cold-Start (top) and hot-running (bottom) emissions from
14 Tier 2 and 2 pre-Tier 2 vehicles measured on two fuels
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Figure 3-4 Mean percent difference in THC cold-start (top) and hot-running (bottom) emissions from
14 Tier 2 and 2 pre-Tier 2 vehicles measured on two fuels
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Figure 3-5 Mean percent difference in PM cold-start (top) and hot-running (bottom) emissions from
14 Tier 2 and 2 pre-Tier 2 vehicles measured on two fuels
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What Commenters Said:

Tier 0 exhaust impact equations, for modeling fuel effects, are extrapolated to E15, which is not
supported by data.

The model does not restrict E15 usage to the fleet legally allowed to use the fuel (2001-and-later
model year light-duty vehicles). Rather all gasoline vehicles were modeled as operating on E15
at a uniform market share.

Our Response:

The MOVES model is not currently capable of partitioning a fuel supply market share
differently based on vehicle model year. This indeed leads to modeling pre-2001 vehicles with
an E10/E15 fuel supply, using the Complex model to apply fuel effects on these vehicles. We do
not mean to imply that pre-2001 vehicles would be fueling with E15 in the future; this outcome
is rather an artifact of how fuel supplies are partitioned inherently in the MOVES model. In the
interest of completeness, we performed further analysis using a fuel supply that does not contain
E15. As shown in Figure 3-6, the application of adjustments based on the Complex model results
in only minor fuel effect differences between E10 and E15, as this model is not as sensitive to
ethanol level as the fuel effects model used in later model years (based on EPAct Program). We
do not believe that this difference contributes significantly to the overall emissions inventories
used in the Tier 3 modeling.
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Figure 3-6 NOx start emissions based on the Complex model for mix of E10/E15 and E10 only
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What Commenters Said:

The NPRM MOVES has two severe flaws in the manner by which RVP impacts are modeled:
(1) predictive equations are extrapolated far outside the range of RVP measured in the underlying
test data; and (2) temperature interactions with RVP are not addressed.

RVP impacts on exhaust have critical flaws, primarily in winter season modeling, due to
excessive RVP extrapolation and a failure to evaluate temperature interactions.

Our Response:

The commenter is correct in pointing out that the fuel effects applied in the MOVES
modeling do extrapolate beyond the RVP range spanned by the data underlying the models used
to estimate fuel-effect adjustments i.e., 7-10 psi.

Despite the implication that this approach would result in large errors, we believe that it is
reasonable to assume that the relationships between log(Emissions) and RVP can be extrapolated
linearly from the range from 7-13 psi. This extrapolation, while not necessarily exact, can be
presumed to yield reasonable approximations over both summer and winter RVP ranges.
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Evidence supporting this assumption is available from the same study cited by the commenter,
namely, CRC E-74b.

This study measured emissions of the three gaseous pollutants on 15 vehicles (MY 1994-
2004), spanning various vehicle technologies and emission standards. Measurements were
conducted on the FTP cycle at two temperatures (50 and 75 °F). Selection of study fuels
attempted to focus on varying ethanol and RVP while maintaining other important properties
constant (e.g., aromatics, TS50 and T90), with the goal of assessing interactions between
temperature and RVP effects over the temperature range applicable to the southwestern U.S.

We performed a simple re-analysis of the study results, focusing on a subset of the data
allowing assessment of the linearity of relationships between log-transformed emissions and
RVP. We thus examined results for a subset of five fuels spanning ethanol levels on the range
from 0-10 vol. %, and RVP on a range from 7-13 psi. This subset was also restricted to a
temperature of 75 °F, as the fuels with 7 psi RVP were not measured at the lower temperature. In
addition, we examined results for Bags 1 and 2 of the FTP, as the calculations in MOVES handle
start and running emissions separately.

Emissions vs. RVP are presented on logarithmic scales for Cold-start and Hot-running
FTP emissions in Figures Figure 3-7Figure 3-9 below. In this presentation, the data are averaged
by RVP and vehicle. For each vehicle, a linear trend line is shown. An overview of the results
suggests that while some uncertainty exists as to whether some of the trends with RVP have a
small degree of curvature, linear extrapolation over the measured range can be expected to give
reasonable results.

The graphic results were followed up with statistical modeling. We modeling the natural-
log transform of the emissions versus ethanol, RVP, a quadratic term for RVP (to test for
curvature) and an ethanol RVP interaction. For modeling purposes, the fuel properties were
standardized to neutralize collinearity between the 1* and 2" order terms. “Mixed modeling”
techniques were used with random intercepts fit for each vehicle to isolate the effects of fuel
properties from the substantial variability contributed by the vehicles.

The results are briefly summarized in Table 3-3 below. A statistically significant
RVPxRVP interaction was evident only for CO Cold-start emissions (Bag 1), suggesting some
degree of curvature in the relationship over the range of 7-13 psi. In addition, significant linear
trends for RVP were apparent only for CO and NOx running emissions. In the remaining cases,
no significant relationships between exhaust emissions and RVP were apparent, either linear or
quadratic.

In the case of CO start emissions, models were fit with and without the quadratic term,
and the difference in projected emissions estimated at 7 and 13 psi for E10 gasoline. The
differences between the two models are approximately 3% at 7 psi and 7% at 13 psi. Obviously,
there is no suggestion of curvilinearity in the relationship between emissions and RVP for any
the remaining emissions or test phases.
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On the whole, we conclude that the available evidence gives no suggestion of strong
curvilinearity in the relationship between RVP and logarithms of emissions. Accordingly,
pending further evidence, we consider it reasonable to extrapolate these trends linearly from the
“summer RVP range” (7-10 psi) to the “winter range” (10-13 psi).

Table 3-3 Summary of statistical modeling of ethanol and RV'P effects on FTP emissions (Source: CRC E-74b,
results measured at 75 F on E0 and E10 fuels)

Emission | Phase Model term
Ethanol | RVP | RVPXRVP | Ethanol*RVP

co 1 ° — ° _—

2 ° ° -— —
HC 1 ° -— — —

2 ° -— — -—
NOx 1 _— — — —

2 — ° — —
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Figure 3-7 CO emissions vs. RVP at 75°F, measured on the FTP cycle (Source E-74b)
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% This may be due to the limited temperatures evaluated (50 and 75 degrees Fahrenheit).

Figure 3-8 THC emissions vs. RVP at 75°F, measured on the FTP cycle (Source E-74b)
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Figure 3-9 NOx emissions vs. RVP at 75°F, measured on the FTP cycle (Source E-74b)
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With respect to the interaction between temperature and RVP, the commenter notes
correctly that the datasets used to estimate fuel effects did not incorporate the effect of
temperature.

At the outset, we can point out that MOVES does not apply temperature adjustments to
hot-running CO, THC or NOx emissions, thus obviating the need to consider interactions
between temperature and fuel effects. It is widely accepted that the effect of temperature on hot-
running gaseous emissions is negligible.

For start emissions of CO, THC and NOx, however, MOVES applies both temperature
and fuel effects, under an assumption that they can be applied multiplicatively and
independently. However, when multiplicative effects are jointly applied to mass emissions (in
“linear” as opposed to logarithmic space), the results appear “interactive” in that the different
effects either reinforce or damp each other. For example, start emissions increase substantially
as temperature declines, implying that fuel effects are amplified at lower temperature, whether
positive or negative. The net result can be either increased or decreased emissions, depending on
the nature of the fuel effects.

We can focus on start CO as an example. For CO, fuel effects are calculated using the
Complex model for 2000 and earlier model years*, and using the EPAct models for 2001 and
later model years. In both cases, the results applied are broadly consistent with those of the study
cited by the commenter (CRC E-74b)°. As the two studies applied differing approaches to
statistical analysis, the respective model coefficients cannot be compared in terms of magnitude.
However, they may be compared qualitatively in terms of sign.

For cold-start CO emissions (Bag 1), the Complex Model has a small but positive linear-
effect coefficient for RVP. This result is directionally similar to the E-74b Composite CO model,
which also has positive RVP coefficients, as well as a positive interaction between RVP and
temperature. This result implies that for “cold” temperatures below 50°F, increasing RVP should
increase CO, with the effect amplified by decreasing temperature. The application of the
Complex Model in MOVES gives qualitatively similar results with a positive RVP coefficient
amplified by the multiplicative temperature adjustment.

For MY2001 and later, the EPAct models can be applied to start emissions specifically.
The CO start model has a negative linear coefficient for RVP, (meaning that emissions decline as
RVP increases). In E-74b, a piece-wise fit was used, giving negative and positive coefficients for
RVP <9 and > 9 psi, respectively. In addition, a positive interaction term was included in the
reduced model (Table 5-14, page 64). As expected, the temperature coefficient is negative,
suggesting that an “interference” interaction applies, i.e., that the combined effects of RVP and
temperature would have a mutual “damping” effect. The net results of the E-74b model are
shown in Figure 5-1 (page 76) of the CRC report. At temperatures below 50 °F, the trends
portrayed show an “interference” effect, i.e., that increasing RVP decreases CO start emissions,

* For THC and NOx, analogous effects are calculated using applications of the EPA Predictive Model.

3 Coordinating Research Council. Effects of Vapor Pressure, Oxygen Content, and Temperature on CO Exhaust
Emissions. CRC Report E-74b. Alpharetta, Georgia, (Prepared by Sierra Research, Inc. Sacramento, CA), May,
2009.
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with the absolute margin (in g/mi) increasing with declining temperature. As mentioned, despite
the differences in underlying data and modeling approaches, the application of independent RVP
and temperature effects in MOVES gives similar results. This outcome results from the
multiplicative combination of a negative temperature effect (CO increases and T decreases) with
a negative RVP effect (CO decreases as RVP increases). The net result is that the temperature
effect is reduced by increasing RVP at lower temperatures, which is directionally similar to the
result obtained in E-74b, and suggested by the commenter as a correct representation of CO
behavior in relation to RVP and “cold” temperature.

Results for THC and NOx are similar. The models applied in MOVES do not contain
temperature effects, but multiplicative combinations of the fuel and temperature effects results in
interaction effects in the projected emission volumes. Thus, on the whole, we conclude that the
multiplicative combination of temperature and fuel effects as applied in MOVES does allow for
interactions between these effects.

What Commenters Said:

EPA assumes that the proposed evaporative emission standards reduce permeation emissions by
75%., emissions from vapor leaks by 70%, and emissions from liquid leaks by 30-45%. These
assumptions are based on simple engineering estimates and are uncertain.

Our Response:

The evaporative emissions modeling for the FRM has been significantly updated based
on completion of additional test programs and peer review comments. The NPRM modeling for
the Tier 3 control case was based on an engineering analysis; the revised modeling for the final
rule incorporates the latest data and has been improved to reflect more real-world physical
processes.

What Commenters Said:

EPA estimates that the proposed evaporative emission standards will provide 34% of the total
VOC emission reductions expected from the Tier 3 proposal by 2030; however, the MOVES
model does not assume any reduction in permeation emissions from Tier 2 vehicles relative to
earlier vehicle technologies. In contrast, data from the CRC Project E-77 studies (17, 18, 19) on
evaporative permeation show that some Tier 2 vehicles have much lower permeation emissions
than pre-Tier 3 vehicles (e.g., vehicles certified to California’s “Zero Evaporative Emission
Standards”). Therefore, it is likely that a portion of the assumed permeation benefit for Tier 3
already is occurring in Tier 2 vehicles. Thus, the benefits of the proposed Tier 3 evaporative
emission standards are overstated.

17 - Haskew, H. and Liberty, T, Enhanced Evaporative Emission Vehicles, CRC Project E-77-2, March
2010

18 - Haskew, H. and Liberty, T, Vehicle Evaporative Emission Mechanism: A Pilot Study, CRC Project
E-77, June 24, 2008
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19 - Haskew, H. and Liberty, T, CRC Project E-77-2¢, Study to Determine Evaporative Emission
Breakdown, Including Permeation Effects and Diurnal Emissions Using E20 Fuels on Aging Enhance
Evaporative Emissions Certified Vehicles, December, 2010

Our Response:

Data from the CRC E-77 programs show that pre-Tier 2 technologies have higher
permeation emission rates than Tier 2 vehicles. The CRC E-77 test data indicate that the Tier 2
permeation rates in the version of MOVES used for the Tier 3 FRM analysis properly reflect the
data, but pre-Tier 2 rates are underestimated. Our Tier 3 analysis is not ascribing emissions
benefits to Tier 3 that are already occurring, and Tier 3 benefits are not being overstated.

What Commenters Said:

The method by which exhaust basic emission rates were developed for Tier 3 vehicles, based on
the ratio of exhaust standards, failed to account for the different certification fuels inherent in
those standards.

One key concern noted was that within EPA’s ratioing method for NPRM MOVES, the
difference in certification fuels between Tier 1 and Tier 3 vehicles was not accounted for in
the calculation of exhaust basic emission rates. This is problematic as the differences in
certification fuel in terms of sulfur content and oxygenate level are significant for the Tier 3
case. Because of certification fuel differences, the application of ratios based on strict
numeric exhaust standards is flawed if fuel differences are not explicitly factored in.

Our Response:

We agree that this question was relevant to the NPRM MOVES analysis. However, for
the FRM analysis, we addressed the question of changing certification fuels by incorporating fuel
adjustments in the “GeneralFuelRatioExpression” calculations to account for the adoption of
Tier 3 certification fuel starting in MY2017. One such adjustment accounts for reduction in fuel
sulfur to 10 ppm and is calculated by re-centering the preexisting sulfur model around a new
base sulfur calculation at 10 ppm. A second adjustment accounts for the adoption of E10
certification fuel and is calculated modifying the existing adjustments using the EPAct models
by assigning the Tier 3 certification fuel as the “base” fuel for MY2017 and later. With these
adjustments in place, Tier 3 vehicles operating on in-use fuel with 10 ppm sulfur would show no
sulfur effect, as the in-use and certification levels match. Similarly, Tier 3 vehicles operating on
an in-use fuel with the same non-sulfur properties as the Tier 3 certification fuel would have no
fuel adjustment for the non-sulfur fuel properties. Conversely, emissions for Tier 3 vehicles
operating on fuels with properties differing from the E10 certification fuel are adjusted
appropriately relative to the certification fuel.

What Commenters Said:
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In order to capture the potential emissions effects of reducing gasoline sulfur levels below 30
ppm, a separate equation was developed for use in the EPA mobile source emissions inventory
model, MOVES. This equation was based solely on the EPA study of sulfur effects on exhaust
emissions of in-use Tier 2 light-duty vehicles. The coefficients applied to this equation were
from mixed model results with inherent assumptions which were acknowledged within the in-use
sulfur report (see comments below). The sulfur effects were then applied multiplicatively to
other gasoline fuel effects in MOVES. EPA did not provide a comparative analysis of expected
emissions impacts due to the sulfur equation change in MOVES.

Our Response:

The estimated emissions impacts from the updated sulfur model are presented in a
separate memorandum to the docket.’

3.1.1.1. Additional Comments from Sierra Research Submitted as a Part of
API/AFPM Comments

What Commenters Said:

An assessment of the emissions benefits of the Tier 3 proposal was prepared by Sierra Research
and attached to API/AFPM’s comments (Attachment No. 13).

The linear correction factor implemented in NPRM MOVES conflicts with the EPA analysis of
the in-use sulfur program to develop the percent changes.

Our Response:

As described in a separate memo to the docket’, since the results from the in-use sulfur
program based on log-transformation were reverse-transformed to linear space prior to being
incorporated into MOVES, we believe that the percent changes from the mixed model were
correctly applied. Furthermore, the relationship between changes in gasoline sulfur content and
NOx, HC, NMHC and NMOG emissions is typically linear. The linearity of sulfur impacts on
NOx, NMHC and NMOG emissions is supported by past studies with multiple fuel sulfur levels
all of which compare gasoline with differing sulfur levels that are below approximately 100 ppm
(e.g., CRC E-60 and 2001 AAM/AIAM programs as well as comments submitted to this
rulemaking by MECA cited within Preamble IV.A.6). As stated within Preamble IV.A.6 of the
Tier 3 final rule, the relative linearity of the effect of gasoline sulfur level on NMOG and NOx
emissions allows exhaust emissions results generated within EPA and other studies of gasoline
sulfur at levels immediately above or below either 10 ppm or 30 ppm to be normalized to either
10 ppm sulfur or to 30 ppm sulfur. This allowed EPA to evaluate vehicle emission control

8 U.S. EPA. 2014. Memorandum to Docket: Updates to MOVES for the Tier 3 FRM Analysis
7U.S. EPA. 2013. “Memorandum to Docket: Updates to MOVES for the Tier 3 NPRM”
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system response to changes in gasoline sulfur content either between or within the range defined
by the proposed level of 10 ppm S and the current standard of 30 ppm S.

What Commenters Said:

The NPRM MOVES sulfur correction update for light-duty Tier 2 vehicles does not account
for the difference between normal and high-emitting vehicles, whereas distinct sulfur impacts
for normal and high emitters are accounted for in the preexisting MOVES sulfur corrections

for 2003 and older model year vehicles.®® The average odometer of the in-use test program on
which this update is based is about 30,000 miles compared to an approximate odometer level

of 120,000 miles for the average on-road vehicle.* Therefore, this new method is biased high
due to absence of a high emitter adjustment in NPRM MOVES given that the test fleet on
which it is based is newer than the average in-use fleet. This issue of high emitters should
have been apparent to EPA, as previous sulfur studies have evaluated both new and aged

catalysts given the clear importance of the representativeness of the vehicle catalyst.” "'

68 High emitters are generally less sensitive to fuel sulfur content.

% As per Footnote 43, the average vehicle in the on-road light-duty fleet is 10.8 years old (calendar year 2011
estimate) with an approximate odometer reading of just under 120,000 miles.

T D. Durbin, J. W. Miller, J. T. Pisano, T. Y. Younglove, C. G. Sauer, S. H. Rhee, T. Huai, and G. I. MacKay,
“The Effect of Fuel Sulfur on NH3 and Other Emissions from 2000-2001 Model Year Vehicles, CRC Project E-

60,” May 2003, available at www.crcao.com.

! “Summary: CRC Sulfur/LEV Program,” Coordinating Research Council Report, CRC Project No. E-42, December
22,1997.

Our Response:

The commenter claimed that the absence of high emitter adjustment for 2004-and-later
vehicles in MOVES would result in overestimation of the effects of sulfur on emissions based
on two studies. However, we do not believe that these studies provide support for the
commenter’s claim. The first study by Durbin et al. concluded that for both NMHC and NOx,
the effects of catalyst age on FTP composite emissions were not statistically significant for the
tested fleet. The CRC Sulfur/LEV study showed that when sulfur was reduced from 600 to 40
ppm, aged catalysts demonstrated slightly lower but similar magnitudes of sulfur effect on
FTP composite emissions as compared to the new catalysts.

What Commenters Said.:

The correction factors listed in Table 6-2 for “all other types” represent those applied by the
model for heavy-duty gasoline vehicle types. The documentation wholly omits any discussion
of the derivation of these values. EPA needs to document how these values were derived

before they can be reviewed.

Our Response:
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The MOVES docket memo for the Tier 3 FRM analysis® presents the derivation of the
sulfur coefficients for heavy-duty gasoline vehicles.

What Commenters Said:

For motorcycles, the method assumes no impact from fuel sulfur (see Table 6-2). EPA has no
data from motorcycles on fuel sulfur effects; however, for model years 2003 and older, the model
maps motorcycle fuel corrections to those of light-duty gasoline vehicles. So in this instance,
the new method (to have no sulfur impact for motorcycle exhaust) is inconsistent with the
method applied to all other model year motorcycles. This is a minor point since the contribution
of motorcycles to the on-road inventory is minor.

Our Response:

In modeling the emissions impact from the proposed rule, we did not attempt to update
the fuel sulfur algorithm in MOVES for the legacy vehicles (pre-2004 model year vehicles)
including motorcycles, since (as the commenter pointed out) the emissions contribution from
them is very small. The contribution of pre-2004 model year motorcycles to the on-road
inventory for all criteria pollutants is less than 0.5% in 2018 and less than 0.1% in 2030. In
terms of the total Tier 3 emission reductions, pre-2004 model year motorcycles account for 0.1%
and 0.0% of the Tier 3 emission reductions in 2018 and 2030, respectively, for all criteria
pollutants. For 2004-and-later model year vehicles, the fuel sulfur algorithm was updated based
on the latest data from the in-use sulfur program only for cars and trucks. We believe that the
changes in assumption of no sulfur impact for 2004-and-later model year motorcycles is justified
due to lack of data and because both methodologies result in consistent outcome of almost no
impact of fuel sulfur from motorcycles on national emissions inventories.

What Commenters Said:

The model inappropriately extrapolates log-log sulfur corrections towards the zero asymptote for
key sectors of the 2003-and-older model year fleet in order to evaluate proposed sulfur
requirements. The result is large changes in exhaust emissions that are not confirmed by actual
data.

NPRM MOVES incorporated no new data for estimating 2003 and older model year vehicle
fuel sulfur impacts. In order to evaluate fuel sulfur levels at or below 10 ppm as part of the
regulatory evaluation, the model simply extrapolates preexisting sulfur adjustment equations
present in the public version of MOVES. Thereby, the NPRM MOVES model methods are
that of MOVES2010a with one minor change. Because this sulfur correction is an
extrapolation (most of the underlying methods developed did not contain any fuels below 30
ppm S, see Table 6-5), EPA programmed in a cap at the maximum allowable exhaust reduction
due to sulfur below 30 ppm. In MOVES2010a that cap is 15 percent (defined relative to 30

$U.S. EPA. 2014. Memorandum to Docket: Updates to MOVES for the Tier 3 FRM Analysis, Chapter IL.A.
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ppm fuel); in NPRM MOVES that cap is 60 percent (defined relative to 30 ppm fuel).”?

EPA’s justification is that the in-use sulfur test program with Tier 2 vehicles showed reductions
up to 60 percent; therefore, greater reductions should be permissible when extrapolating
previous test programs beyond the lower sulfur limit tested.

Figure 6-3 presents an example of how the linear extrapolation compares to that used by
NPRM MOVES for NOx emissions from normal emitting NLEVs (passenger cars).

Figure 6-3
NPRM MOVES NLEV (Passenger Car) Sulfur Impact
Running Exhaust NOx, Normal Emitter
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72 The 15 percent cap in MOVES2010a was present, because the model already did permit the extrapolation of fuel
sulfur effects below 30 ppm as part of emission inventory development calculations.

Our Response:

In modeling the emissions impact from the proposed rule, we did not attempt to update
the fuel sulfur algorithm in MOVES for the pre-2004 model year vehicles because we were not
aware of any additional data that provided information on fuel sulfur below 30 ppm for the
legacy vehicles. Therefore, the commenter is correct that the effects of sulfur for pre-2004
model year vehicles are based on extrapolation.
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However, the commenter did not accurately characterize the effect of extrapolation in the
plot they presented above. Figure 3-10 through Figure 3-13 show the effect of sulfur on running
exhaust emissions from pre-2004 model year vehicles for sulfur levels below 30 ppm, based on
MOVES. The red lines represent the old sulfur floor of 15 percent, previously in MOVES2010a,
and the blue lines represent the new sulfur floor of 60 percent in Tier 3 NPRM version of
MOVES. For all pollutants, the lines lie on top of each other for sulfur level at or above 10
ppm, the average in-use sulfur level modeled in the Tier 3 rule. The two lines start to diverge
only below 10 ppm. These trends are also true for the sulfur effects on starts. The plots indicate
that the modification made to the sulfur floor in the Tier 3 NPRM version of MOVES did not
affect the sulfur adjustment and thus, did not impact the emissions inventories estimated in the
rule.

Lastly, the effects of lowering sulfur level on emission for pre-2004 model year vehicles
are less than 2% for all criteria pollutants in both 2018 and 2030, contrary to the commenter’s
claim that the effects based on extrapolation would result in large changes. In terms of the
emissions reductions estimated from the Tier 3 standards, the contribution from pre-2004 model
year vehicles represent 4% and 8% of the total reductions in 2018 for NOx and VOC,
respectively, and 0.1% and 0% in 2030 for NOx and VOC, respectively.

3-29



Chapter 3: Emissions and Air Quality Emissions Impacts

Figure 3-10 Effect of sulfur on running exhaust NOx emissions from pre-2004 model year
vehicles in MOVES
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Figure 3-11 Effect of sulfur on running exhaust THC emissions from pre-2004 model year
vehicles in MOVES
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Figure 3-12 Effect of sulfur on running exhaust CO emissions from pre-2004 model year
vehicles in MOVES
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Figure 3-13 Effect of sulfur on running exhaust PM2.5 emissions from pre-2004 model year
vehicles in MOVES

What Commenters Said.:

The 2003 and older model year methods assign light-duty corrections directly to motorcycles
and heavy-duty vehicles. The method assumes all sulfur impacts are equivalent across vehicle
classes mapped by model year. Therefore, the sulfur correction for a 2003 model year light-duty
vehicle (meeting the NLEV standard) is that applied by the model to a 2003 motorcycle and a
2003 heavy-duty gasoline vehicle. The lack of vehicle class specific impacts is problematic for
motorcycles and heavy trucks as the underlying data are based on light-duty gasoline vehicles
only (and the catalyst technology employed is not constant across vehicle classes for any given
model year). This lack of vehicle class specificity is inconsistent with the 2004 and later model
year approach that has distinct corrections by vehicle class as shown in Table 6-2.

Our Response:
We believe that the modeling approach that applies distinct sulfur effects by vehicle type
for 2004-and-later model year vehicles is an improvement over what was done previously. We

acknowledge that the fuel sulfur effect for pre-2004 model year motorcycles and heavy-duty
gasoline vehicles were based on the effect from light-duty vehicles, but we do not expect the
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effect of sulfur on heavy-duty gasoline vehicles to be significantly different than that of light-
duty since the combustion and exhaust aftertreatment systems are similar in principle. The
impact on emissions is minimal; the contributions to the total inventory from pre-2004 model
year motorcycles and heavy-duty gasoline vehicles are less than 1.8% in 2018 and 0.1% in 2030
for VOC and NOx. Again as previously explained, when using predictive models to support
rules, EPA has to make judgments regarding what modeling information is available and whether
the information is of adequate quality to support the conclusion being reached.

What Commenters Said:

EPA revised the estimated proportion of fuel sulfur emitted as exhaust sulfate PM for NPRM
MOVES. The exhaust sulfate PM is the only exhaust PM component impacted by fuel sulfur.
The revised approach basically halved the amount of fuel sulfur coming out as exhaust sulfate.
The sulfate correction to PM exhaust was not developed using data below 30 ppm and was a
linear extrapolation assuming no lube oil contribution as the method presumes no sulfate
exhaust at zero ppm S fuel. The method should address the sulfate component due to lube oil,
especially at ultra-low sulfur levels assumed. However, this methodological issue is a minor
point as the sulfate portion of PM exhaust is minor.

Our Response:

Due to limited data on lubricating oil contributions to fuel sulfur for gasoline vehicles,
and the small contribution of sulfate to PM from gasoline vehicles (as the commenter pointed
out), no changes were made to the methodology for modeling sulfate emissions in the final rule.

What Commenters Said:

Finally, EPA’s analysis of the In-Use Study data suggests that there is no effect of gasoline
sulfur content on PM emissions. However, the MOVES model used by EPA to compute the
benefits of the proposed Tier 3 regulation assumes that reducing sulfur content will reduce PM
emissions.

Our Response:

No sulfur effect on PM emissions was modeled in MOVES for Tier 2 and later vehicles,
consistent with the results from the In-Use Sulfur Program.

What Commenters Said:

AII NLEV through Tier 3 exhaust basic emission rates are ratioed from Tier 1 vehicles in
MOVES. Ratios are separate for low-to-mid power range (ratioed to FTP) and high power range
(ratioed to US06). These power ranges were illustrated previously in Figure 6-1. Tier 1 was the
latest technology for which EPA felt it had a full enough record of data across the vehicle useful
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life to estimate deterioration in the original release of MOVES2010. For NPRM MOVES, no
attempt was made to update NLEV and Tier 2 basic emission rates with new data available since
the original MOVES2010 development, nor was an attempt made to validate the extrapolation

. . .. . . 6
assumptions such as the proportions of emissions by exhaust mode and deterioration rates.’

% J. Warila, “Developing Emission Rates Representing the Effect of Proposed Tier 3 Standards on Gaseous
Emissions from Gasoline-Powered Light-duty Vehicles (HC/CO/NOx),” EPA OTAQ memorandum to the
Docket Number EPA-HQ-OAR-2011-0135, December 2011.

% “Development of Emission Rates for Light-Duty Vehicles in the Motor Vehicle Emissions Simulator
(MOVES2010),” EPA-420-R-11-011, August 2011.

Our Response:

As the MOVES documentation’ and docket memorandum'® make clear, emission rates
for NLEV, Tier 2 and Tier 3 vehicles are scaled relative to rates for Tier 1 vehicles, with scaling
factors assigned using FTP and USO06 results from the In-use Verification Program. As the
documentation also describes, we estimate deterioration for these vehicles using proportional
scaling applied by a log-linear trend (through nine years of age), in which slopes in
In(Emissions) are assumed to be similar. Beyond nine years, deterioration is assigned through a
set of proportional factors. Based on examination of large volumes of data for Tier 1 and earlier
vehicles, we believe that this assumption is reasonable. Note that under these multiplicative or
“logarithmic” assumptions, late-model year (e.g., 2013) vehicles show much lower absolute
deterioration than previous model year (e.g., 2001) vehicles; that is, the late-model year vehicles
have much less absolute increase in the average emission rate over a given period of time (in
g/hr, g/mi, etc.). In addition, the multiplicative deterioration model, which we believe to be
technically appropriate, assigns far lower deterioration to Tier 2 or Tier 3 vehicles than some
alternative models, such as assuming that deterioration in start emissions could be estimated as a
fixed additive increment. Again, the consistent patterns in multiplicative scaling seen in data for
Tier 1 and earlier vehicles give a reasonable expectation that similar patterns would apply to
NLEV and Tier 2 vehicles.

With regard to assumptions regarding the proportions of emissions in various operating
modes, we disagree that we “extrapolate” these assumptions in developing emission rates. In
fact, the questions of time fraction in operating modes and the emission rates for differing
technologies do not intersect. As the operating modes for running operation are defined in terms
of speed and acceleration, rather than vehicle technology or emissions standards, they are
influenced by vehicle weight and driving patterns. We would not expect changes in rates,
however they are assigned, to give associated changes in operating—mode fractions.

What Commenters Said:

 U.S. EPA. 2011. Development of Emission Rates for Light-Duty Vehicles in the Motor Vehicle Emissions
Simulator (MOVES2010). EPA-420-R-11-011. Assessment and Standards Division, Office of Transportation and
Air Quality, Ann Arbor, MI.

' U.S. EPA. 2013. “Memorandum to Docket: Updates to MOVES for the Tier 3 NPRM”
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EPA updated estimates of the impact of fuel system leaks on evaporative emissions using data
from a Colorado field program. This program provided data on the incidence of vehicles with
leaks in the evaporative emission control system and in emissions associated with these vehicles.
While this database is suitable for use in updating emission inventories, there remains
considerable uncertainty in projecting emissions associated with “leakers” due to uncertainty in
incidence and emission impact of leakers. This leads to uncertainty in projected evaporative
emissions and benefits of the Tier 3 proposal.

Our Response:

The analysis and report determining the leak prevalence rates underwent significant
revisions between the NPRM and FRM and was therefore sent out for a second peer review. The
second review did not result in revisions to the analysis, but did have some minor updates to the
report.'! The analysis revisions included uncertainties for prevalence rates and are shown in the
report.

What Commenters Said:

Vapor venting algorithms used to estimate evaporative emissions for multi-day diurnals and for
vehicles with leaks were updated for the Tier 3 analysis with the DELTA model. Although the
model is an improvement over the previous method of estimating vapor growth by accounting for
canister capacity, back purge, and multiple day diurnals, a peer review found weaknesses in the
model, most importantly in assumptions about evaporative canister back-purge, 1% which leads to
additional uncertainties regarding EPA’s estimates of evaporative emission benefits for the Tier 3
proposal.

Our Response:

For the NPRM, EPA used an estimate for back-purge based on a marine study. The
FRM modeling, using the DELTA model for diurnal emissions, now includes a revised back-
purge estimate based on the completed multi-day diurnal test program of nine vehicles
representing top sales of the national fleet, tested over fourteen days of diurnals in a SHED.'?

What Commenters Said.:

As part of the NPRM MOVES development, EPA reviewed the permeation impact of ethanol-
containing gasoline. EPA’s evaluation found, based on several CRC studies'® that the
permeation impact for E15 is not statistically different from E10. The conclusion that ethanol-
related permeation impact does not vary by ethanol content (for the range of

I DeFries, T., Palacios, C., Weatherby, M., Stanard, A., Kishan, S. (2013) Estimated Summer Hot-Soak
Distributions for Denver’s Ken Caryl I/M Station Fleet.
2 Lindner, J, Sabisch, M., Glinsky, G., Stewart, J., St. Denis, M., Roeschen, J. (2013) Multi-Day Diurnal Testing
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6 to 20 percent by volume) is supported by the CRC studies and the review completed as part of
CRC Project A-73-1."" Given this finding, NPRM MOVES used the previously estimated E10
permeation impact for E15 gasoline in the RIA methods.'®

19" “Mobile Source Hydrocarbon Speciation Profiles for the Tier 3 Rule NPRM and Anti-backsliding Study
AQ Modeling,” U.S. EPA memorandum, Docket EPA-HQ-OAR-2011-0135, January 2013.
192 «“Hydrocarbon Composition of Gasoline Vapor Emissions from Enclosed Fuel Tanks — Draft,”, EPA-

420-R-11-018,2011.
19 M. Beardsley, “Updates to MOVES for the Tier 3 NPRM Analysis,” EPA OTAQ memorandum to the

Docket Number EPA-HQ-OAR-2011-0135, March 2013.

1% «“Development of Inventory and Speciation Inputs for Ethanol Blends,” CRC Report No. A-73-1, Report

No. SR2012-04-01, prepared by Sierra Research for Coordinating Research Council, May 2012.

193 1t was noted that the NPRM MOVES memorandum contained a typo for the discussion on this subject matter.
The memo reports the ethanol permeation increase for vehicles meeting enhanced evaporative

standards (and newer) as “213 percent increase for newer technology vehicles.” The correct value used by

the model is an increase of 113.8 percent (or a multiplicative adjustment of 213.8).

There are two aspects, outlined below, in which the model’s permeation impacts due to
ethanol could be improved upon.

1. If the permeation impacts of E6 to E20 are not statistically different, then the
modeled permeation increase could be based on the data collected from all ethanol
blends. The NPRM MOVES impact is based only on E6 to E10 fuels.

Our Response:

Analysis of the E-77 program using this approach (including E6-E20 fuels) affects the
ethanol effect on permeation by less than 10%. This will have very small effects on modeling
results.

2. An examination of the available data shows that vehicles meeting Tier 2 or LEV 11
evaporative standards are statistically distinct from vehicles meeting enhanced
evaporative standards. The NPRM MOVES treats all vehicles meeting enhanced
evaporative and subsequent standards as a single group.

Our Response:

Performing a mixed-model regression on all data available from E-77 test programs
shows no significant interaction effect for vehicle standard and ethanol."® The version of
MOVES used for the Tier 3 final rule’s analysis continues to treat all vehicles meeting enhanced
evaporative and subsequent standards as a single group with regard to the effect of ethanol in
fuel.

What Commenters Said:

P U.S. EPA, 2014, “Development of Evaporative Emissions Calculations for Tier 3 FRM” memorandum to the Tier
3 docket.
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CRC A-73-1 completed the analyses to address (1) and (2) above. The analyses showed that the
presence of ethanol in gasoline increased permeation by 116 and 75 percent, respectively, for
vehicles certified to enhanced evaporative and Tier 2/LEV II standards. This compares to the 114
percent increase modeled by NPRM MOVES for both sets of standards. As such, the NPRM
MOVES ethanol permeation impact is overstated for the newest technology vehicles.

Our Response:
Our analysis differs from A-73-1"°. We did not find a statistical significance in ethanol

effects for different vehicle standards in the E-77 data sets whether we use the E20 tests or not in
the analysis.

What Commenters Said:

Commenter: Governors’ Biofuels Coalition

EPA must ensure that its fuel models are updated to reflect new science and the realistic
emissions from the combustion of commercial gasoline (as opposed to unrealistic certification
fuels).
Our Response:

EPA agrees with the commenter. Accordingly, the emissions model used to estimate the

emissions reduction from the proposed rule included updated fuel-effects model incorporating
the latest researches on the effects of fuel properties on on-road emissions.'*'*!®

What Commenters Said:

Commenter: Pennsylvania Department of Environmental Protection (DEP)
Nevertheless, DEP has concerns about ... potential gaps or flaws in the emissions modeling.

Our Response:

EPA disagrees with the assertion that there are potential gaps or flaws in the emissions
modeling, especially since the commenter did not provide any detail about the areas of concern.

“us. EPA, 2013. Assessing the Effect of Five Gasoline Properties on Exhaust Emissions from Light-Duty
Vehicles certified to Tier 2 Standards: Analysis of Data from EPAct Phase 3 (EPAct/V2/E-89). Final Report. EPA-
420-R-13-002.

'3 The Effects of Ultra-Low Sulfur Gasoline on Emissions from Tier 2 Vehicles in the In-Use Fleet, EPA-420-R-14-
002.

' U.S. EPA. 2014. Memorandum to Docket: Updates to MOVES for the Tier 3 FRM Analysis
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Again as previously explained, EPA recognizes that any modeling analysis, and any projection
of future conditions, inherently has uncertainties. But “[i]t is only when the model bears no
rational relationship to the characteristics of the data to which it is applied that [courts] will hold
that the use of the model is arbitrary and capricious.” Appalachian Power Company v. EPA, 135
F.3d 791, 802 (D.C. Cir. 1998)(internal citations omitted).

What Commenters Said:

The EPA should explain in greater detail the methodology for obtaining the emission reduction
estimates that would immediately occur when 10 ppm sulfur average levels at the refinery gate
become available to the nation’s fleet.

Our Response:

We disagree with the commenter that our methodology for estimating emissions
reductions from 10 ppm sulfur was not adequately explained. Our modeling methodology is
clearly documented in Chapter 7 of the RIA, and the Emissions Modeling Technical Support
Document. The underlying peer-reviewed study of the effects of sulfur on Tier 2 vehicles are
described in Section IV of the Preamble and in Chapter 1 of the Regulatory Impact Analysis.
Furthermore, the memorandum to the docket on updates to MOVES describes how the results
from the in-use sulfur study were incorporated into the MOVES model used for the air quality
and inventory analyses.

What Commenters Said:

Aviation fuel; gasoline subject to the averaging, banking, and trading program; diesel fuel; and
home heating oil in the liquid fuels transportation network all can lead to contamination of Tier 3
gasoline. As EPA states in the proposed rule in reference to a 10 ppm cap, ‘The U.S. gasoline
distribution system poses contamination challenges that make it difficult to set and enforce such
a tight downstream per-gallon sulfur standard.” (78 FR 29927). It is quite possible during the first
three years of this program that the 10 ppm refinery gate average could be much higher
downstream of the refinery when the fuel reaches the Northeastern United States. The EPA
should explain what will be the average downstream level of sulfur in gasoline available to the
motoring public and indicate that the emissions modeling is based off this realistic sulfur level.
As indicated in the previous comment, even levels of sulfur near 15 ppm will have deleterious
effects on gasoline. Further, fuels available in terminals in Pennsylvania today exceed the current
30 ppm Tier 2 sulfur fuel standard. Some gasoline sulfur levels in Pennsylvania approach 50
ppm. The modeled emission reductions and monetized health benefits should be based on what
gasoline sulfur level will actually reach the consumer.

The EPA should verify the accuracy of the emissions modeling results if intra-company sulfur
credit trading is allowed. If refineries can use intra-company sulfur credit trading, how does the
varying average sulfur content of gas affect modeling assumptions? It seems likely that gasoline
sulfur levels will vary largely by producer, region, and even batch. If the average sulfur content
varies widely, emission reductions could vary widely by region which means that some areas
will not achieve the reductions promised by this program while other achieve higher reductions
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than promised. This is important to quantify to allow an accurate representation of the monetized
benefits.

Our Response:

The emissions modeling assumed 10 ppm sulfur everywhere nationwide, because there is
too much uncertainty associated with the individual refinery compliance decisions and the
movement of fuel through the fuel distribution system to predict in-use sulfur levels in specific
geographic areas. This is consistent with our expectation of what the national average in-use
sulfur levels will be at retail. Potential contamination downstream of the refinery, or increases in
sulfur due to small volume additives are expected to be minor, and offset by minor downstream
decreases from downstream blending of lower sulfur blendstocks. As the commenter notes, the
averaging, banking, and trading program means that some gasoline could be above 10 ppm sulfur
and some gasoline could be below 10 ppm sulfur. However, because refineries generating
credits and using credits are interspersed across the country, and because most areas receive a
considerable portion of their fuel by pipeline, barge, rail or truck from refineries in other areas,
we expect the variation in average sulfur levels across the country to be limited.

EPA is committed to monitor and further evaluate in-use sulfur levels and their impact on
vehicle emissions. Such ongoing evaluation will include analyses of: in-use fuel surveys; batch
data that refineries are required to submit; and the sulfur credit market. It will also include
evaluation of any issues or concerns that might arise during implementation of the program.
Finally, we will also carry out an ongoing evaluation of data submitted by the vehicle
manufacturers on the performance of their Tier 3 vehicles in-use.

3.1.2. Criteria and Toxic Pollutant Emission Impacts

What Commenters Said:
Commenter: Chevron Products Company

Impact on Emissions and Air Quality: The NPRM indicates that by 2050, the proposed Tier 3
program would reduce NOx and VOC emissions by nearly 40% from the level of emissions
projected without Tier 3 controls. Missing from EPA’s assessment is a reference point that
allows the comparison of Tier 3 to other similar control measures. Although a 40% reduction is
large on a percentage basis, this reduction is off of a relatively low Tier 2 baseline, and it gives
the reader an incomplete picture of the absolute emissions reductions from the proposal.

Our Response:
In Chapter 7 of the Regulatory Impact Analysis for the proposal, in addition to providing

the reduction in percent space, the estimates of absolute emissions reductions (in U.S. Short
Tons) were also presented.
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What Commenters Said:
Commenter: Refinery Automation Institute, LLC

1) Using EPA’s own Complex Model Phase 2 tool, the decrease in going from the current 30ppm
S to 10 ppm S in the levels of VOC, Toxics, and NOX is very small, less than 1% (Attachment

D).
Our Response:

We disagree with the comment. To estimate the emissions reduction from the Tier 3
standard, substantial updates have been made in MOVES, including replacing the Complex
Model with a new fuel-effects model for 2001-and-later model year vehicles, based on recent
research on the effects of fuel properties on on-road emissions.'”'*'” However, for pre-2001
model year vehicles, the Complex Model is still used. Based on the model results, we expect
substantial emissions reductions in many harmful pollutants with the Tier 3 rule (see Section III
of the preamble to the final rule).

3.1.3. Greenhouse Gas Emission Impacts

What Commenters Said.:
Commenter: Environmental Defense Fund (EDF)

Tier 3 Rule Will Result in a Net Decrease in GHG Emissions:

EPA has estimated that the proposed Tier 3 standards will result in net GHG reductions. The
proposed sulfur and tailpipe standards are projected to reduce nitrous oxide and methane
emissions, which are both potent greenhouse gases. Higher energy use will be required to
remove sulfur at refineries, which will marginally increase CO2 refinery emissions, but this
modest increase is expected to be offset by reductions in vehicle emissions of more potent
greenhouse gases, including nitrous oxide and methane.

Our Response:

EPA agrees that Tier 3 will result in a net decrease in GHG emissions.

7yus. EPA, 2013. Assessing the Effect of Five Gasoline Properties on Exhaust Emissions from Light-Duty
Vehicles certified to Tier 2 Standards: Analysis of Data from EPAct Phase 3 (EPAct/V2/E-89). Final Report. EPA-
420-R-13-002.

'8 The Effects of Ultra-Low Sulfur Gasoline on Emissions from Tier 2 Vehicles in the In-Use Fleet, EPA-420-R-14-
002.

" U.S. EPA. 2014. Memorandum to Docket: Updates to MOVES for the Tier 3 FRM Analysis
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What Commenters Said:

Commenter: Marathon Petroleum Company LP (MPC)

In section III B.7., EPA states that “We do not expect the Tier 3 vehicle standards to result in any
discernible changes in vehicle CO2 emissions or fuel economy.’ This is because EPA assumes
that all the increased refinery GHG emissions will be offset by N20O and CH4 reductions in
tailpipe emissions. EPA estimates refinery GHG emissions to be 4.6 MMTCO2e for 2017. EPA
attempts to downplay this estimate but if their refinery by refinery model is as accurate as they
claim, there can’t be much downside to this estimate.

Our Response:

The EPA statement that is quoted in this comment is referring to per-vehicle CO,
emissions and vehicle fuel efficiency. We are not aware of any technological reasons that vehicle
emission controls responding to the Tier 3 vehicle standards would affect vehicle CO, emissions
or fuel economy in any significant way.

As the commenter notes, we also considered the CO, emissions from refineries, and the
non- CO, greenhouse gas emissions (CH4 and N,O) from vehicles. We believe that the potential
increase in GHG emissions from the Tier 3 standards would primarily come from refinery
emissions. However, we expect the combined impact of CH4 and N,O emission reductions from
the vehicles and CO, emission increases from the refineries would result in a slight net decrease
on a CO,-equivalent basis in 2018, and by 2030 a larger net decrease of between 2.5 to 2.7
MMTCOze (see Section III of the preamble for additional detail).

What Commenters Said:
Commenter: WE ACT for Environmental Justice

And last but certainly not least, the importance of this rule on climate change. While the rule
documentation specifically states that an increase or decrease in greenhouse gas emissions
cannot be ascertained with certainty at this point because of the expected emissions increases in
the refinery process to reduce the amount of sulfur in the fuel, what you are proposing here will
ultimately, whether now or in the near future, reduce GHG emissions. As an engineer that
worked in refineries and many other chemical facilities, I am confident that technology will
advance accordingly so we can say - with confidence - that one day, there will be a net reduction
in CO2 emissions and subsequently a net reduction in negative health impacts. That is why it is
especially important that we take every step to improve our air quality, especially for those that
suffer respiratory and cardiovascular challenges during extremely hot weather or periods of ‘heat
waves’ that we will continue to experience more frequently due to our changing climate.

Our Response:

We appreciate the comment. We expect the combined impact of CH4 and N,O emission
reductions from the vehicles and CO; emission increases from the refineries to show a slight net
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decrease in 2018 on a CO; equivalent basis. While still small, this net decrease grows to a range
between 2.5 to 2.7 MMTCO,e by 2030.

3.2.  Air Quality Impacts of the Proposed Program

3.2.1. January 1, 2017 Implementation is Not Necessary To Help Areas Attain the Ozone
NAAQS

We received comments reflecting two views: 1) that the standards, in the proposed timeframe,
are not needed by states and others to attain the NAAQS; and 2) that the standards are important
to the states for attaining the NAAQS and that the proposed timing is relevant for them.

What Commenters Said:

American Fuel & Petrochemical Manufacturers (AFPM), American Petroleum Institute
(API) and Marathon Petroleum Company LP (MPC):

EPA asserts that reducing gasoline sulfur to 10 ppm on January 1, 2017 will have immediate
benefits for the existing vehicle fleet by reducing emissions from Tier 2 vehicles. Even if that is
true, that does not justify January 1, 2017 implementation of the 10 ppm gasoline sulfur standard.

Furthermore, implementing the rule on January 1, 2017 will not help nonattainment areas reach
attainment. For the current ozone NAAQS (promulgated in 2008), the Agency defined the
classifications of nonattainment designations as: marginal, moderate, serious, severe, or extreme,
and set deadlines for these areas to come within attainment for each category.

The only way to attain by the end of 2015 is to have the 2013-2015 summers be clean. Similarly,
the Moderate areas need the 2016 summer to be clean to be reclassified as attainment. Tier 3 is
too late for the Marginal and Moderate areas. In contrast, taking EPA’s claims of emissions
reductions benefits as true, Tier 3 could benefit the Serious, Severe, and Extreme areas, but
January 1, 2017 implementation is not necessary to help these areas reach attainment by
December 31, 2021. We suggest, consistent with the need to provide 5 years of lead time as
described below, and the requirements for the Serious areas to demonstrate attainment, that EPA
implement this rule on January 1, 2019.

The Agency claims that this proposed Tier 3 standard is necessary for States to attain the existing
ozone NAAQS. Last year, EPA promulgated nonattainment areas for the 2008 ozone NAAQS.
Most -- 36 are marginal out of 46 total nonattainment areas -- must be in compliance by 2015
based on monitoring data for 2013, 2014, and 2015. Tier 3 will not help these 36 marginal
nonattainment areas because it will not be effective before 2017.

Commenter: American Lung Association of the Mid-Atlantic
Indeed, as the October 2011 report on this subject by the National Association of Clean Air

Agencies very plainly points out, the ability of States and localities to attain the 2008 ozone
standard is tied directly to timely promulgation and implementation of Tier 3 standards.
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Commenter: American Lung Association Illinois

Recently the National Association of Clean Air Agencies also pointed out that the ability of
States and localities to attain these standards is tied directly to the timely promulgation and
implementation of Tier 3.

Commenter: Appalachian Mountain Club (AMC)

Many states, especially here in the Mid -Atlantic, may have difficulties attaining or maintaining
the National Ambient Air Quality Standards for ozone in coming years, without Tier 3.

Commenter: Attorney General of Connecticut, et.al; Attorney General of New York, et.al

By setting more stringent emission standards for new passenger cars and trucks and cutting the
allowable sulfur content in gasoline, the Tier 3 standards would reduce nitrogen oxides and
volatile organic compounds by 80 percent and particulate matter by 70 percent. These reductions
would go a long way toward limiting the production of smog. As EPA recognized, “[i]n the
absence of additional controls, many areas will continue to have ambient ozone concentrations
exceeding the NAAQS in the future.” 78 Fed. Reg. at 29,819.

As EPA aptly noted in the preamble to the proposed rule, “few other national strategies exist that
would deliver the same magnitude of multi-pollutant reductions projected to result from the
proposed Tier 3 standards.” 78 Fed. Reg. at 29,819. Therefore, we strongly support the adoption
of the proposed Tier 3 standards and urge that they be finalized by the end of the year so that our
States and cities may realize their benefits as soon as possible. Thank you for your consideration
of our comments on this important matter.

Commenter: Chicago Metropolitan Agency for Planning

However, CMAP’s actions alone will not bring the region into attainment of air quality
standards. National action is required to bring overall mobile source emission rates down. This
will have a significant effect both on emissions within the region and pollutants transported from
other parts of the country. Transport in particular is a serious issue — the background monitors in
the region are almost at the nonattainment level, indicating that out-of-region sources are a
dominant contributor to the region’s air quality problems.

Previous motor vehicle emission and fuel standards have had a major impact on air quality.
Standards are becoming tighter as scientific understanding of air pollution’s impact on people
and the environment improves, and rightly so. In order to meet the new standards, tighter motor
vehicle emission and fuel standards are required; the proposed Tier 3 standards should be
adopted.

Commenter: City of Philadelphia Department of Public Health Management Services (AMS)

The Tier 3 would reduce nitrogen oxide, volatile organic compound, emission by eight and three
percent by 2017, by 2030 by 28 and 23 percent, respectively. The approximate emission of
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benzene and total air emissions would be reduced by four and three percent by 2017, and 36 and
23 percent by 2030. These reductions will significantly improve to help benefit Philadelphians,
and as well help us to meet the National Ambient Air Quality Standards.

Commenter: Delaware Department of Natural Resources (DNRC)

The proposed Tier 3 standards will improve the effectiveness of motor vehicle emissions
controls and help Delaware to meet and maintain compliance with the current ozone standard
and any potentially tighter future standard.

Delaware has been in non-attainment for the pollutant ozone since the standard was first
established in 1971. Over the past 40 years, Delaware has reduced the impacts of ozone on our
citizens through the adoption of numerous control measures. Delaware control measures adopted
since 1990 have reduced ozone precursor pollutants, volatile organic compounds (VOC) and
oxides of nitrogen (NOx), by 70%; yet Delaware’s air quality remains unhealthy. EPA has
designated portions of the State of Delaware as non-attainment for the health based 2008 75 ppb
ozone standard, and in 2012 Delaware’s air monitors recorded 39 exceedances of the standard,
with one exceedance being 40% above the standard. In Delaware, mobile sources emitted 64% of
state-wide NOx emissions for 2008.

Delaware has very limited authority to control motor vehicle emissions and fuels. As a result,
Delaware has chosen to exercise the authority provided in Section 177 of the Clean Air and has
adopted California’s Low Emissions Vehicle tailpipe standards, but Section 211 of the Clean Air
Act limits Delaware’s ability to establish clean gasoline standards.

Ozone remains a major challenge, and motor vehicles are a major source of air pollution in
Delaware, and in areas upwind of Delaware. We urge the EPA to finalize this proposal.

Commenter: Environmental Defense Fund (EDF)

More than 158 million people in the U.S. currently live in areas that have been designated as
nonattainment for one or more of the NAAQS, which are health-based national pollution
standards. Achieving and maintaining the NAAQS has been particularly challenging for high-
growth areas that are experiencing a significant increase in vehicle use. Tier 3 will yield
significant emission reductions in fine particulates and ozone, improving air quality across the
nation and assisting states in meeting their obligations under the NAAQS program.

Over 138 million people currently live in ozone nonattainment areas, which include many major
population centers. EPA’s analysis found that decreases in ozone, likely due to tailpipe
reductions in NOx and VOC:s as a result of Tier 3 exhaust and fuel standards, will be dramatic
enough in some areas to lower ozone levels from above the 2008 8-hour standard to below it.
This has important implications for the 46 areas (representing 27 full or partial counties) that
were designated as nonattainment areas in 2012 for the 2008 ozone standard. Specifically, EPA
projects that, in 2017, ozone design values in Bucks County, Pennsylvania, Arlington County,
Virginia, and St. Louis County, Missouri — with a total population of almost 2 million people —
will move from being above the standard to below. And by 2030, EPA has modeled that Hudson
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County, New Jersey and Brazoria County, Texas — with a projected population in 2030 of over 1
million people — will have ozone design values reduced from above the standard to below as a
result of the proposed rule. And, in 2030, more than 200 counties are projected to have ozone
design value (DV) decreases of greater than 1.5 ppb.

Additionally, EPA estimates that in 2030, 60 counties in the U.S. will move from above 60 ppb
to at or below 60 ppb under the Tier 3 scenario, compared to the reference case. This indicates
that the reductions made by Tier 3 could also be vital in helping states meet a strengthened ozone
standard.

EPA also projects that the emissions reductions resulting from the Tier 3 program would help
states attain and maintain the PM2.5 NAAQS. In 2030, over 100 counties are projected to have
fine particulate design value decreases of greater than 0.05 micrograms per cubic meter.

Commenter: HEAL Utah on behalf of Jeff Miller et al:, and on behalf of Utah State Legislators

As members of the Utah Legislature, we have regularly heard from our state environmental
regulators about the challenges they face in meeting EPA air quality standards, such as the
National Ambient Air Quality Standards for PM 2.5. Our regulators have passed dozens of new
rules, instituted public education programs and tightened controls on industry, yet still struggle to
meet those standards.

One of the main culprits, particularly for our wintertime inversion episodes, is our transportation
sector. Our regulators estimate that 57 percent of the pollutants that plague us during those poor
air quality winter days come from tailpipe emissions.

Along Utah’s Wasatch Front, we have boosted investment in transit and put in place programs to
encourage alternative fuel vehicles, such as CNG cars and trucks. Yet tailpipe emissions remain
a significant polluter.

Thus, it was with great interest, that we have learned of your agency’s proposed Tier 3 Vehicle
Emission and Fuel Standards Program, which would require lower--sulfur gasoline and more
advance vehicle pollution control systems. We believe these safeguards would have a major
impact on Utah’s poor air quality.

Commenter: Kentucky Division for Air Quality

Currently, Kentucky has a number of areas that need to improve air quality to meet the 2008 8-
hour ozone National Ambient Air Quality Standard (NAAQS). Tier 3 is a vital program that will
assist urban areas in Kentucky and in other states in meeting and attaining the ozone NAAQS.
Specifically, by 2030, the proposed Tier 3 program would result in reductions in on-road mobile
source emissions of nitrogen oxides (NOx), volatile organic compounds (VOC) and carbon
monoxide of at least 25 percent from current levels. Further, the Tier 3 program would reduce
on-highway emissions of NOx and VOC nearly 40 percent by 2050, when Tier 3 vehicles would
comprise almost the entire fleet, greatly assisting our heavily populated urban areas in realizing
clean air. Additionally, the program would reduce sulfur dioxide (SO2) by 16,621 tons in 2017
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and by 17,267 tons in 2030. Direct particulate matter (PM2.5) would be reduced by 121 tons in
2017 and 7,458 tons in 2030.

More than 158 million people across the nation currently live in areas where the air they breathe
violates at least one of the health-based NAAQS. Although interstate transport has in the past
been a major contributor to air quality problems in some areas, programs and controls have been
put in place to address this concern. Mobile source emissions, including those from the passenger
cars and light trucks that are the focus of this proposal, are a primary contributor to these
violations, playing an especially central role in elevated levels of ozone and fine particulate
matter (PM2.5). The vehicles to be affected by Tier 3 standards contribute to other air quality
problems as well, including toxic air pollution, regional haze and the eutrophication of water
bodies.

Commenter: Metropolitan Washington Air Quality Committee (MWAQC)

The Washington region has made great strides in cleaning the air thereby, reducing the health
impacts of poor air quality, which cause a number of respiratory problems (e.g., asthma) and
premature death. It has done so by lowering emissions of pollutants that produce Smog and fine
particles in the atmosphere. As a result, the region has met the annual fine particle standards,
which-were published in 1997 (15 pg/m3) and 2013 (12 pg/m3) as well as daily fine particle
standards, which were published in 1997 (65 pg/m3) and 2006 (35 pg/m3). Besides this, the
region has also met the previous 1-hour ozone standard (0.12 ppm) published in 1979. However,
there are tougher challenges ahead for the Washington region. The region needs to meet the
current ozone standard (0.075 ppm) by 2015 and also needs to make sure that the region remains
in attainment for the current fine particle standards (annual: 12 pg/m3, daily: 35 pg/m3). EPA is
also planning to propose a possibly tougher ozone standard this year. EPA may also further
tighten the fine particle standard in the future.

In view of the challenges ahead for meeting and/or maintaining the tougher federal ozone and
fine particle standards, the Washington region needs to reduce the emissions of pollutants
producing ozone and fine particles (VOC, NOx, PM2.5, and SO2) significantly. The Tier 3 rule
will help the Washington region immensely as it will provide cleaner gasoline and vehicles. This
will also help the three jurisdictions in this region as they implement strategies to meet and/or
maintain the above mentioned federal standards.

Passenger vehicles are the largest emitters of nitrogen oxides (NOx) and one of the largest
emitters of volatile organic compounds (VOCs), carbon monoxide (CO), and PM2.5 in the
Washington region. A study by the National Association of Clean Air Agencies (NACAA)
estimated that the Tier 3 program can reduce gasoline vehicle emissions of nitrogen oxides,
carbon monoxide, and volatile organic compounds by 29, 38 and 26 percent respectively.

Reductions in emissions of the above pollutants will cause reduction in the levels of ozone, fine
particles, and carbon monoxide. Clearly, implementation of the Tier 3 rule will lead to
significantly cleaner air in the Washington region, providing important health benefits to
millions of people.
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Commenter: Mid-Atlantic Regional Air Management Association Inc. (MARAMA)

Northeast States for Coordinated Air Use Management released their Assessment of Clean
Gasoline in the Northeast and Mid-Atlantic States.

Over the first decade of the 21st century. the Mid-Atlantic region achieved significant
improvements in air quality. Ozone remains a major challenge, and motor vehicles are a major
source of air pollution in our region. We encourage actions to cost-effectively reduce air
pollution from motor vehicles as soon as reasonable, enabling the public to breathe healthy air.
In the absence of a national Tier 3 program, areas needing additional emission reductions may
have no choice but to turn to other, more expensive, less cost-effective measures, including
additional controls on stationary sources (including already controlled sources) to meet their
statutory clean air obligations. This would place an unfair economic burden on local industries
and businesses when a more cost-effective national program which directly affects the
contributing sources is available. Moreover, achieving equivalent emission reductions of the
magnitude that will result from Tier 3 could be extremely difficult, if not impossible, in areas
where stationary sources are already highly controlled and there aren’t enough other sources to
implement controls.

Commenter: National Association of Clean Air Agencies (NACAA)

State and local air pollution control agencies are relying on EPA to adopt the Tier 3 rule. Section
177 of the Clean Air Act authorizes states to opt into California’s LEV III tailpipe standards, but
not all states are able to take advantage of this opportunity. Moreover, the Clean Air Act
precludes all states except California from adopting low-sulfur gasoline standards. Therefore, it
is imperative that the federal government take action this year to adopt Tier 3. If the rule is not
promulgated by December 31, 2013, Tier 3 may not apply to the 2017 model year of vehicles
and an entire year of benefits will be lost. This delay will have a serious and adverse impact on
human health and welfare.

Commenter: Natural Resources Defense Council (NRDC)

In the proposed rulemaking, EPA notes that over 158 million people, or half of the U.S.
population, live in areas that fail to meet one or more National Ambient Air Quality Standards
(NAAQS). Emissions from motor vehicles are a particularly important contributor to NAAQS
non-attainment. EPA projects that by 2014 “in many nonattainment areas, cars and light trucks
will contribute 3045 percent of total nitrogen oxides (NOX) emissions, 20—25 percent of total
volatile organic compound (VOC) emissions, and 5—10 percent of total direct particulate matter
(PM2.5) emissions”. By reducing these compounds through the Tier 3 rules, meaningful and
necessary reductions in ozone, PM and other air pollution can be achieved. EPA projects that the
Tier 3 proposal will bring many counties from above to below the ozone NAAQS.

Commenter: Northeast States for Coordinated Air Use Management (NESCAUM)

Even with the projected benefits associated with programs currently in effect, many of our most
populous areas are predicted to be nonattainment for the current 0.075 ppm ozone NAAQS in
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2015. Current nonattainment designations of the ozone NAAQS fail to capture the extent of the
ozone pollution problem in the eastern United States. When EPA determined the attainment
status of areas in the U.S., it based its determinations on ozone monitoring data collected during
either 2008-2010 or 2009-2011. In the eastern states (Texas to North Dakota and to the east),
there were 99 monitors measuring ozone levels in violation of the 0.075 ppm NAAQS during
these years. This, however, presents a misleading picture of the extent of the air pollution
problem facing the states. In contrast to the time periods used by EPA to designate ozone
nonattainment areas, during 2010-2012 there were 252 monitors measuring violations of the
ozone NAAQS in these same states, an increase of over 150% in the number of violating
monitors. Many of these monitors are in cities, towns, and counties that EPA did not originally
identify as having ozone pollution problems.

Attaining the standard in these areas will require additional NOx reductions within our region as
well as in upwind areas that contribute to the region’s pollution burden. Tier 3 is the most
significant strategy that the federal government could implement to help states attain and
maintain the NAAQS for ozone. The combined near-term benefits of the low sulfur gasoline
provisions and the increasing benefits of the tailpipe standards would help areas that need
additional reductions to attain, and assist other areas to stay in attainment.

The NESCAUM region, home to over 42 million people, is subject to episodes of poor air
quality resulting from ground-level ozone and fine particle pollution. During severe events, the
scale of the problem can extend beyond NESCAUM’s borders and include over 200,000 square
miles across the eastern United States. Local and regional sources as well as air pollution
transported hundreds of miles from distant sources outside the region contribute to elevated
ozone and fine particle concentrations in the region.

NOx emissions contribute to a number of adverse public health and environmental outcomes.
NOx is the most important contributor to regional ozone concentrations and an important
precursor to fine particulate matter formation. These two pollutants are responsible for tens of
thousands of premature deaths, hospital admissions, and lost work and school days in the U.S.
annually. NOX is also a key factor in a number of environmental problems that affect the
Northeast.

Ozone remains a persistent pollution problem in parts of the NESCAUM region during warm
weather months. The evolution of severe ozone episodes often begins with the passage of a large
high pressure area from the Midwest to the middle or southern Atlantic states. Three primary
pollution transport pathways affect air quality in the region: long-range, mid-level, and near-
surface. During severe ozone episodes associated with high-pressure systems, these pathways
converge on the Mid-Atlantic area, where sea and bay breezes act as a barrier and funnel ozone
and other air pollutants up the Northeast Corridor.

Collectively, NOx emissions and ambient ozone concentrations in the region have dropped
significantly since 1997, along with the frequency and magnitude of exceedances of the health-
based ozone NAAQS. Despite this demonstrated progress, many of the most populous areas of
the region continue to violate the current 0.075 ppm ozone NAAQS. Attaining the standard in
these areas will require significant additional NOx reductions within the Northeast and in upwind
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areas. Federal measures such as the Tier 3/low sulfur gasoline program will significantly reduce
NOx emissions and help states achieve the requisite reductions.

Looking toward the future, additional NOx reductions will be critical to ozone attainment in a
broader swath of the region if EPA were to adopt a more health protective ozone NAAQS in the
range of 0.060 — 0.070 ppm as recommended by EPA’s Clean Air Scientific Advisory
Committee (CASAC).

Commenter: Sierra Club

Further, the proposed rule will improve air quality across the country, especially those regions in
non-attainment with the health-based National Ambient Air Quality Standards (“NAAQS”). As
the RIA demonstrates, without Tier 3, several counties will continue to violate the 8-hour ozone
standard. Specifically, without the benefits of the Tier 3 controls, in 2017, 40 counties, with a
projected population of almost 50 million people, would experience levels of ozone that exceed
the 2008 8-hour ozone standard of 75 ppb. Tier 3 will assist those areas with attainment in 2017
and beyond, including some counties that would reduce ozone design values from above the
level of the standard to below it as a result of pollution reductions achieved solely by the
proposed rule. Moreover, the benefits of reduced ozone resulting from the proposed rule will
help fill the regulatory gap created by EPA’s overdue review of the 2008 ozone standards.

Similarly, the proposed Tier 3 standard will assist many regions of the country that are currently
designated nonattainment for PM2.5 to come into compliance with the NAAQS. At present,
there are 50 PM2.5 nonattainment areas (for the 2006 NAAQS) with a population totaling over
105 million people. EPA provides evidence that 24-hour PM2.5 will decrease for many counties
by 2030 as a result of the proposed rule’s projected emissions reductions of PM2.5, NOx SOx,
and VOCs.

The proposed rule also will decrease ambient levels of NO2. Reductions in NO2 resulting from
Tier 3 will “help any potential nonattainment areas to attain and maintain the standard,” thereby
facilitating compliance with the health-based NAAQS. Moreover, reductions in NO2 will be
greatest in urban areas, helping to prevent the adverse health effects of NO2 exposure.

Commenter: State of Utah

Utah currently has three non-attainment areas for the PM2.5 NAAQS. In those areas, Nitrogen
Oxides (NOx) and Volatile Organic Compounds (VOCs) from on-road mobile sources are a
primary contributor to the PM2.5 in our air. Preempted by federal statute, Utah is unable to set its
own vehicle emission standards. The proposed Tier 3 Program, therefore, presents a promising
strategy to reduce NOx, VOCs, and direct PM2.5 from on-road mobile sources. If EPA’s
projections are accurate, the proposed Tier 3 Program, in conjunction with new mileage
efficiency standards for vehicles, will reduce combined NO, and non-methane organic gas
emissions by 80 percent on a fleet average basis and particulate emissions by 70 percent on a
per-vehicle basis by the year 2030.

Commenter: Utah Air Quality Board
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Utah faces recurrent episodic air quality challenges for ozone and PM2.5. The state currently has
three non-attainment areas for the PM2.5 NAAQS. In those areas, on-road mobile sources are
currently one of the largest source categories for emissions of NOx and Volatile Organic
Compounds (VOCs). However, by federal statute, the state is preempted from setting vehicle
emission standards, leaving us with limited options for reducing on-road mobile source
emissions. The proposed Tier 3 Program fills this gap by providing a means of greatly reducing
NOx, VOCs, and direct from onroad mobile sources. Specifically, the proposed Tier 3 Program
will reduce combined NOx and nonmethane organic gas (NMOG, a subset of VOC) emission
standards by 80 percent on a fleet average basis and particulate emission standards by 70 percent
on a per-vehicle basis.

Commenter: Respiratory Health Association (RHA)

Anyone who has trouble breathing or has limited lung capacity will benefit from cleaner, less
polluted air. The Tier 3 rule will help achieve the drastic ozone reductions still needed to
achieve the current inadequate ozone standard. A strong Tier 3 standard will also be extremely
helpful in meeting an ozone standard based on science that the EPA should establish later this
year.

As the ozone standard still isn’t correctly set, the reality is that the number is certainly higher
than the 158 million people EPA says are exposed to unhealthy levels of air pollution. Far too
many people do not even know that their air is not meeting standards that will protect their
health.

Commenter: Ozone Transport Commission (OTC)

Motor vehicles are the Ozone Transport Region’s largest source of NOX, which is the most
important contributor to elevated regional ozone concentrations. EPA’s Tier 3 proposal would
reduce NOX.

EPA is required under the Clean Air Act to set NAAQS that are protective of human health and
welfare. EPA lowered the health-based 8-hour ozone NAAQS to 75 parts per billion in 2008 and
is anticipated to promulgate a more stringent standard in 2014. The OTC’s modeling efforts
demonstrate that gasoline-powered vehicles remain a significant contributor to ground level
ozone. Based on this modeling demonstration, attainment of the 2008 health-based ozone
standard will be impossible in the OTR without additional emission reductions from highway
vehicles and other mobile sources. Ozone precursor emissions from mobile sources are the
largest contributor to ozone levels within the OTR. As stated in the Preamble for EPA’s
proposed rule ‘Control of Air Pollution From Motor Vehicles: Tier 3 Motor Vehicle Emission
and Fuel Standards,’ the vehicle emission standards, combined with the proposed reduction of
gasoline sulfur content from the current 30 parts per million (ppm) average down to a 10-ppm
average, 1s expected to result in a dramatic emission reduction of NOR, VOC, direct PM2.5,
carbon monoxide and air toxics. (78 Fed. Reg. 29816). Cleaner vehicles under the Tier 3
program will significantly reduce ozone precursor emissions and other pollutants as these
vehicles replace the existing vehicle fleet. Cleaner fuels will have the significant added
advantage of reducing emissions from the in-use fleet by enabling catalytic converters to reduce
pollution from all gasoline-powered vehicles by limiting ‘NOR creep’ associated with sulfur
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build up in the catalyst. Without clean gasoline, existing and improved vehicle emission
standards will not be as effective.

The Ozone Transport Commission (OTC) member states call on the U.S. Environmental
Protection Agency (EPA) to significantly reduce pollution from gasoline-powered motor
vehicles by promulgating stringent vehicle emission standards and lower sulfur content standards
for gasoline. Adoption of federal ‘Control of Air Pollution from Motor Vehicles: Tier 3 Motor
Vehicle Emission and Fuel Standards’ as proposed by EPA on March 29, 2013 will reduce ozone
and ozone precursors in the Northeast and Mid-Atlantic states, as well as in upwind states, that
significantly contribute to nonattainment of the ozone National Ambient Air Quality Standards
(NAAQS) in the Ozone Transport Region (OTR).

Commenter: Maryland Department of Transportation

Many counties in Maryland have been designated nonattainment for ozone and/or particulate
matter, which concerns us greatly. Maryland has already implemented many stringent controls,
costly transit improvements, and mobile source emission reduction strategies. However, we need
more effective programs that provide additional reductions of harmful emissions. We believe
that the Tier 3 Program is a positive step forward in efforts to reduce emissions from motor
vehicles and a logical progression of the work initiated in the Tier I Program and enhanced by
the Tier 2 Program. We strongly support the immediate benefits that will accrue to our region as
soon as the near term reduction of sulfur in fuels takes place and the longer term benefits that
will be realized as new technology (Tier 3) vehicles are introduced.

Commenter: New York State Department of Environmental Conservation

Air pollutant concentrations continue to exceed health-based National Ambient Air Quality
Standards in much of the United States, including portions of New York. Mobile sources,
particularly light duty vehicles, are often the dominant emission source for ozone precursors.
EPA’s analysis suggests that in 2030, on-road mobile source emissions of oxides of nitrogen
(NOx) and volatile organic compounds (VOCs) will be reduced by 28% and 23% respectively.
These ozone precursor emission reductions will help reduce the incidence of adverse health
impacts from cardiovascular and respiratory illnesses and conditions known to be associated with
exposure to elevated levels of ozone.

The benefits of reducing average gasoline sulfur content to 10 ppm are not limited to future Tier
3 and LEV III vehicles. EPA’s emissions modeling suggests that roughly half of the NOx
reductions associated with full implementation of Tier 3 occurs immediately in 2017 due to
emission reductions from the existing vehicle fleet, attributable to enhanced operation of existing
emission control equipment.

If the reductions associated with Tier 3 are not realized, alternative reductions will be necessary
across much of the country. There may not be sufficient feasible alternatives, and even if
feasible, any such alternatives will likely be more expensive and more disruptive. This is the
lowest hanging fruit remaining on the tree.
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The sulfur standards and the vehicle standards they facilitate are vital to providing clean, healthy,
air to millions of New Yorkers.

These reductions are critical because there are two nonattainment areas in New York State for
the 2008 ozone national ambient air quality standard (New York-N. New Jersey-Long Island,
NY-NJ-CT and Jamestown, NY) that are required pursuant to EPA’s designation to attain by

December 31, 2015.

Specifically, the United States Environmental Protection Agency (EPA) designated the New
York — Northern New Jersey — Long Island, NY-NJ-CT area ‘nonattainment’ of the 2008
ozone national ambient air quality standard (NAAQS) of 0.075 parts per million (ppm) on May
21, 2012 with a ‘marginal’ classification. The DEC submitted an official reclassification request
to the EPA on June 20, 2012. The DEC requested to be reclassified pursuant to Clean Air Act
(CAA) section 181(a)(4) because the New York —Northern New Jersey — Long Island, NY-NIJ-
CT ozone nonattainment area’s design value of 0.084 ppm is within five percent of the
‘moderate’ classification threshold of 0.085 ppm. In the alternative, the DEC requested a
‘voluntary’ reclassification to ‘moderate’ pursuant to CAA section 181(b)(3). A voluntary
reclassification under section 181(b)(3) of the CAA is a non-discretionary EPA action; the
statute provides that ‘[t]he Administrator shall grant the request of any State to reclassify a
nonattainment area in that State... to a higher classification.” EPA, however, has not taken any
action because it questions its authority to grant a voluntary reclassification of the multi-state
region without the support of Connecticut and New Jersey. It should be noted that the
Administrator seemingly has the authority under CAA section 107(d)(3) to revise the designation
of an area if ‘available information indicates that the designation of any area or portion of an area
within the State or interstate area should be revised.’ In that regard, monitoring data for 2012
indicates the New York City metropolitan areas design value of 0.086 ppm is above the threshold
for a ‘moderate’ classification. DEC screening modeling also predicts non-attaining ozone design
values of 0.082 ppm in 2015 and 0.076 ppm in 2018.

Therefore, the reductions associated with the Tier 3 gasoline sulfur control and vehicle emissions
standards, estimated below, will be critical in meeting the emission reduction requirements of a
moderate nonattainment area.

EPA provides national emission reductions (from MOVES), but does not break them down by
state. Using a VMT ratio (4.3%, from data on the FHWA web site (1)) yields an estimate of
11,000 tons per year NOx in 2017 from the existing fleet and 22,000 tons of NOx in 2030. VOC
emission reductions are estimated at 1700 tons in 2017 and 9700 tons in 2030. PM2.5 is 5 and
320 and benzene is 70 and 370 respectively. These additional reductions, on top of what is
already being achieved, are significant relative to programs that the State has adopted and plans
to adopt as it deals with ozone nonattainment. NOx reductions in the range of 30 and 60 tons per
day in 2017 and 2030 respectively, coupled with VOC reductions in the same timeframe of 4.6
and 26 tons per day would contribute to the State’s continued effort to control ozone precursor
emissions.

New York, through its adoption of California’s LEV III vehicle standards, will receive some of
the emission reductions described above.
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Alternatives are less feasible, more expensive, and more disruptive.

The air quality impacts of the emissions from motor vehicles can’t be placed in a compartment
separate from other emission sources. If the necessary emissions reductions from this proposed
rule are not realized, then they will have to be obtained in some other manner from other sectors
as the Department develops State Implementation Plans to address nonattainment issues within
the state.

Each year the Department works to identify strategies that result in meaningful State
Implementation Plan reductions. While these efforts have identified areas for significant
reduction in the past (NOx RACT, NOx SIP Call, Consumer Products, AIM Coatings, etc.) work
continues on identifying what, if any, additional reductions are available from these program
categories. If the reductions from Tier 3 are not realized, the Department is concerned that there
are not enough source categories left to regulate to make up the difference.

And just to point out that metropolitan New York is in non-attainment for the 2008 ozone
standard, and we have, in fact, based on actual monitored data requested a bump up of that non-
attainment status to moderate.

Well, again, Tier 3 for New York by itself — Tier 3 by itself doesn’t do all that much for us
because we have the California program, and, in fact, New Jersey has the California program as
well. But we will certainly see the transport benefits associated with it as we get improvement in
air quality upwind from Tier 3.

Our issues are we’re — we are non-attainment based on current monitoring data, based on 2012
data. We’re still non-attainment. In fact, 2012 made us worse because it got rid of a cool
summer. So when we look at our current non-attainment status and the fact that we’ve requested
a bump up to moderate. We need to get the reductions to get into attainment in the 2018 time
frame, which would be required. 2015 looks virtually impossible.

While the emissions benefits associated with the Tier 3 standards won’t fully accrue until the
fleet turnover, the environmental benefits from gasoline sulfur reductions will also improve the
effectiveness of millions of catalytic converters already in the field. We know that some of the
effects of sulfur on catalysts is reversible, so as soon as it goes into effect, we get benefits. Your
documents suggest 284,000 tons of NOx nationally in 2017. That’s probably in the order of
10,000 tons of NOx for New York.

And to illustrate some of that impact, I looked at data — I/M data for 2012 in New York, and we
had 17,000 vehicles fail initial I/M tests for catalytic converter. And we don’t know how many
might’ve been repaired before they were tested, so we know that sulfur improvements would
reduce that catalyst impact, and, therefore, not only save some money for the owners for catalyst
repairs, but also give us environmental benefits.

The real big bite occurs with the fuel sulfur benefit that allows us to get immediate improvement

and, you know, just doing a little pro rata of EPA’s numbers, it looks like 10,000 tons of NOx for
New York. So, yeah, we can use that.
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Commenter: American Lung Association

On March 29, 2013, EPA proposed an implementation rule for the 2008 ozone National
Ambient Air Quality Standards (NAAQS). EPA assumed a Tier 3 program with strong low
sulfur gasoline standards in its baseline analysis for attainment of the ozone NAAQS adopted in
2008. State and local governments are also preparing to meet NAAQS for particulate matter,
nitrogen dioxide, and sulfur dioxide. Tier 3 will be a critical tool for local and state governments
to meet these clean air goals. In absence of Federal Tier 3 standards, state and local governments
will have to turn to other measures. In most areas, mobile sources comprise a large percentage of
the emission inventory across the nation. Finding pollution reductions equal to those that would
have come from a Federal Tier 3 program will be difficult.

Commenter: Environmental Defense Fund (EDF)

Tier 3 will make significant and immediate progress to reduce the pollution that forms harmful
ozone. The emission reductions made under this program are a crucial piece of what must be a
multipronged strategy to reduce ozone. Tier 3 will help states meet the 2008 Ozone NAAQS and
prepare to meet the expected 2013 Ozone NAAQS.

Our Response:

Chapter 7 of the RIA and Section III of the preamble to the final rule include EPA
projections of emission reductions and air quality improvements from the Tier 3 standards. EPA
believes that the emissions reductions and air quality improvements from the Tier 3 standards
will help states to attain and maintain the NAAQS “as expeditiously as practicable.” (Sections
172(a)(2) and 181 of the CAA). The Tier 3 emissions reductions and air quality improvements
occur in a timeframe that is relevant for 2008 ozone nonattainment areas classified as moderate,
serious, severe and extreme. By beginning the program in 2017, it will aid attainment of the
NAAQS in moderate areas by December 2018. Furthermore, the Tier 3 standards will help any
areas that attain the NAAQS (including current marginal nonattainment areas) to maintain that
NAAQS in the future. EPA received numerous comments from states and other groups
indicating that the emission reductions and air quality improvements need to occur as soon as
possible. Timely implementation of Tier 3 will both provide public health benefits as soon as
possible, and also assist states as they develop attainment and maintenance plans (to avoid the
need for other, more costly state/local measures).

3.2.2. Air Quality Impacts of the Tier 3 Standards are Negligible

Three commenters, API, AFPM and Marathon, reference two studies done by Environ to assert
that the air quality benefits of the Tier 3 rule are negligible.***' Another commenter, EDF, noted

2 ENVIRON, Effects of Light-duty Vehicle Emissions Standards and Gasoline Sulfur Level on Ambient Ozone,
Final Report, prepared for the American Petroleum Institute, September 2012

* ENVIRON, Effects of Light-duty Vehicle Emissions Standards and Gasoline Sulfur Level on Ambient Fine
Particulate Matter, Draft Final Report, prepared for the American Petroleum Institute, June 2013
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that the Environ studies underestimate the benefits of the Tier 3 program because they analyze
2022, which is an interim year when the benefits of Tier 3 are not fully realized. Another
commenter, ECTA, hired Navigant Economics to compare the Environ studies and the EPA
analysis of Tier 3 impacts and concluded that the results, although not directly comparable, are
largely consistent and that the projected incremental benefits of Tier 3 vastly exceed the
incremental costs. Another commenter, Alliance and Global, noted that both the June 2013
Environ study and a 2013 Bloomberg Government (“BGOV”) “Regulatory Analysis of EPA’s
Tier 3 rule” focus on one co-benefit of sulfur reduction without addressing the totality of other
co-benefits.

What Commenters Said:

Commenter: American Fuel & Petrochemical Manufacturers (AFPM); American Petroleum
Institute (API); Marathon Petroleum Company LP (MPC)

Emissions benefits of the Tier 2 program continue to be realized as the vehicle fleet turns over.
In modeling the environmental impacts out to year 2022, recent studies by ENVIRON showed
that Tier 3 would yield incremental reductions in mean monthly summer 2022 PM2.5
concentrations of no more than 0.1 pg/m3 in contrast to a maximum incremental reduction of 2.7
pg/m3 in mean monthly PM2.5 ambient levels under the federal Tier 2 program. Similarly for
ozone, ENVIRON found the maximum ozone benefit expected from Tier 3 to be less than 1 ppb,
relative to a maximum ozone benefit of 12 ppb anticipated from the federal Tier 2 program.
EPA’s modeling calculates Tier 3 reductions in ozone of 0.5 - 1.35 ppb and in PM2.5 of 0 - 0.05
pg/m3 in years 2017 - 2030. It should be mentioned that the current ozone and PM2.5 NAAQS
are 75 ppb and 12 pg/m3, respectively. The ENVIRON studies support the conclusion that
EPA’s Tier 3 standards for new vehicle emissions and gasoline sulfur will provide negligible
reductions in emissions inventories, and negligible improvements in air quality.

Negligible environmental benefits:

The emissions inventory and air quality impacts of the Tier 3 Proposal are negligible. Even if
one accepts an assertion that EPA’s air quality modeling analysis is accurately assessing the
impacts of the emissions reductions claimed for the Tier 3 proposal, these are likely to be
negligible. As the data analysis below shows, the proposed Tier 3 standards for new vehicle
emissions and gasoline sulfur will provide negligible environmental benefit, with respect to both
(a) reductions in emissions inventories, and (b) improvements in air quality. API recently
sponsored an assessment of the incremental nationwide emissions inventory reductions and air
quality benefits associated with the adoption of progressively more stringent light duty vehicle
emissions standards and gasoline sulfur limits over time (11). The studies, conducted by
ENVIRON, (12) (13) and provided as Attachments No. 9 and No. 10, showed that in 2022, the
summertime ozone precursor emissions of volatile organic compounds (VOCs), oxides of
nitrogen (NOx), and carbon monoxide (CO) from gasoline-fueled light-duty vehicles are
projected to be reduced by 62%, 80% and 51% respectively as a result of the implementation of
the federal Tier 2 program. In contrast, implementation of a federal Tier 3 program would further
reduce VOC, NOx and CO emissions by only 8%, 11% and 7%, respectively. Similarly, Tier 3 is
expected to yield lower reductions in PM precursors in comparison to those achieved by the Tier
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2 program. The study showed incremental reductions in SO2 and direct PM2.5 of 92% and 19%,
respectively, attributable to the adoption of Tier 2, compared with additional reductions in SO2
and direct PM2.5 of 64% and 5%, respectively, as a result of Tier 3. It should be noted that the
absolute level of SO2 emissions in Tier 2 and 3 is two orders of magnitude lower than NOx
levels (e.g., 48.4 vs. 2879 Mg/day) and thus a 64% improvement of a very small number is
insignificant.

Following the trend in emissions inventories, ENVIRON found that Tier 3 is expected to yield
negligible improvement in ambient ozone levels relative to the large reductions that have
occurred (and are expected to continue) as a result of Tier 2. The maximum ozone benefit
expected from Tier 3 is less than 1 ppb, relative to a maximum ozone benefit of 12 ppb
anticipated from the federal Tier 2 program.

Similarly, ENVIRON concluded that incremental reductions in the monthly mean of ambient
PM2.5 concentrations attributable to Tier 3 will be negligible in comparison to those expected
from Tier 2. The study showed that Tier 3 would yield incremental reductions in mean monthly
summer 2022 PM2.5 concentrations of no more than 0.1 pg/m3 in contrast to a maximum
incremental reduction of 2.7 pg/m3 in mean monthly PM2.5 ambient levels under the federal
Tier 2 program.

Commenter: Emissions Control Technology Association (ECTA)

Most recently, on June 6, 2013, the American Petroleum Institute (API) released a study
prepared by ENVIRON International Corporation which concluded that relative to Tier 2, Tier 3
would only deliver small benefits in terms of PM2.5 reduction. The implication is that Tier 3 is
not justified because it will deliver small marginal environmental benefits. We strongly disagree
with this conclusion.

At ECTA’s request, Dr. Hal Singer of Navigant Economics performed a review of ENVIRON’s
study to assess its creditability. Dr. Singer compared the ENVIRON analysis with EPA’s
analysis presented in the proposed rule and concluded that the results are largely consistent. He
also concluded that the point estimate of 2022 used in the ENVIRON study is misleading
because it does not reflect the full environmental benefit of PM2.5 reductions achieved under the
rule. Only a portion of the fleet will be upgraded to tighter Tier 3 standards by 2022. EPA’s
analysis shows that a significant environmental benefit from Tier 3, in terms of PM2.5
reductions, will not be achieved until 2030 when 80% of the light-duty fleet is Tier 3 compliant.
ENVIRON was silent on the projected benefits from Tier 3 in 2030.

At your request, | have reviewed ENVIRON’s study of the projected benefits from Tier 3, and |
compared its major results against those of the EPA. ENVIRON estimates that relative to
emissions reduction attributable to Tier 2, by 2022Tier 3 would reduce emissions from PM2.5 by
only 3 percent, and would reduce the monthly mean 24-hour PM2.5 concentrations in the Eastern
portion of the United States by less than 0.1 micrograms per cubic meter (Lg/m3). Because these
incremental reductions in PM2.5 are relatively smaller than the reductions achieved by Tier 2,
the ENVIRON study gives the impression that Tier 3 might not be justified.
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To survive a cost-benefit test, however, there is no reason why Tier 3 must deliver the same
benefits as Tier 2; rather, Tier 3 need only deliver incremental benefits in excess of incremental
costs. EPA’s analysis shows that the proposed benefits of Tier 3 by 2030 would exceed the
proposed costs by between $4 and $20 billion. Thus, opponents of Tier 3 need to show that
EPA’s benefits by 2030 are overstated by between $4 and $20 billion. Yet the ENVIRON study
is silent about the projected benefits from Tier 3 in 2030.

Moreover, the ENVIRON study does not even imply that Tier 3-related benefits by 2030 would
be significantly less than EPA’s estimated benefits. As demonstrated below, there appears to be
no material difference in the projected incremental benefits of Tier 3 (relative to Tier 2) between
the ENVIRON study and the EPA study. Because ENVIRON’s estimated reductions by 2022
are larger than those of EPA by 2017 but smaller than those of EPA by 2030 (with the exception
of NOx), it is conceivable that the implied social benefits from the ENVIRON study in 2030
exceed those of EPA.

For whatever reasons, the ENVIRON study focused on environmental benefits achieved by
2022, just five years after the implementation of the proposed rules in 2017. As EPA correctly
explained, however, it is mistake to look for PM2.5-related benefits before Tier 3-compliant
vehicles represents a majority of the fleet: “Reductions in direct emissions of PM2.5are projected
to result solely from the proposed vehicle tailpipe standards, so meaningful reductions are
realized mainly as the fleet turns over”. Indeed, the ENVIRON study expressly allows for the
possibility of further reductions in PM2.5 after 2022, yielding larger social benefits: “The main
limitation of this study is introduced by the lack of complete phase-in of the LEV III standard by
2022, the basis year for comparing emission standards. Some additional improvements in PM2.5
beyond 2022 are expected as the LEV III standard fully matures”. By providing benefits for 2022
only, the ENVIRON study makes it difficult to compare its results with those of EPA, which
presented benefits in 2017 (the first year of implementation) and in 2030 (when 80 percent of the
light-duty fleet are Tier 3-compliant).

With this caveat in mind, it is possible to compare the projected benefits across the two studies.
The ENVIRON study estimates incremental benefits by 2022 with partial LEV III technology
penetration of 8%, 7%, 11%, 64% and 5% in VOC, CO, NOx, SO2, and PM2.5 emissions,
respectively, from CONUS emissions of light-duty vehicles. The projected reductions in
emissions decline to 6%, 7%, 5%, 50%, and 3% in VOC, CO, NOx, SO2, and PM2.5,
respectively, when expressed as a share of emissions from all “on-road vehicles”. By
comparison, the EPA projects reductions by 2017 of 3%, 4%, 8%, 51%, and 0.1% in VOC, CO,
NOx, SO2, and PM2.5 emissions, respectively; by 2030, EPA projects reductions of 23%, 30%,
28%, 51% and 10% in VOC, CO, NOx, SO2, and PM2.5 emissions, respectively.

Accordingly, ENVIRON’s projected 3% decline in PM2.5 emissions by 2022 is consistent with
EPA’s estimates of 0.1% decline by 2017 and 10% decline by 2030.The same is true of
ENVIRON’s projected declines in VOC and CO emissions, which also are larger than EPA’s
estimates for 2017 but smaller than EPA’s estimates for 2030. There is effectively no difference
in the two estimates for SO2. Accordingly, the only so-called inconsistency across the two
studies is for NOx; but even here the projected differences are small (5% for ENVIRON in 2022
versus 8% for EPA in 2017).
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In summary, unless and until ENVIRON produces emission-reduction estimates for 2030
attributable to Tier 3, it is difficult to compare the projections of the two models. As the record
currently stands, the two models are largely consistent, and the projected incremental benefits of
Tier 3 still vastly exceed the incremental costs.

Commenter: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

In the past few weeks, two analyses have been published that critique EPA’s Proposed Tier 3 and
Proposed Gasoline Sulfur Standards. Both of these analyses are flawed because they “cherry
pick” one co-benefit of sulfur reduction and over-focus on it, without addressing the totality of
other co-benefits.

Automaker Response to ENVIRON Modeling Study on EPA Tier 3 Impact on PM2.5 Air
Quality — On June 20, 2013, API announced a new modeling study by ENVIRON International
Corporation which concludes that pending EPA Tier 3 regulations, including the proposed
reduction of one part of the current EPA market gasoline sulfur standard (the “refinery annual
average” limit) from 30 to 10 ppm, would do little to reduce fine particulates (PM2.5) by 2022,
at least in summertime in the U.S. eastern states:

“Overall, the modeling results suggest that large improvements in summertime ambient ground-
level PM2.5 concentrations occur in the eastern US as a result of the switch from Tier 1 to Tier 2
standards. However, relatively small additional reductions in 2022 PM2.5 concentrations are
predicted to result from the transition to a Federal standard similar to the California LEV III
standard, even when considering emissions reductions due to a lower gasoline sulfur content in
the LEV III scenario. These results are due to one or both of the following factors depending on
the pollutant: (1) the change in emissions between the Tier 2 and LEV III scenarios is relatively
small compared to the change between the Tier 1 and Tier 2 scenarios, and (2) the Tier 2 LDV
emissions of PM2.5 precursors constitute a relatively small fraction of the total inventory. In
particular, in the case of the PM2.5 precursor that experiences the largest relative reduction from
the Tier 2 to LEV III scenarios, SO2, on-road LDV emissions constitute only 0.2% of the total
anthropogenic inventory and hence SO2 LDV emission reductions result in small ambient PM2.5
benefits.

The main limitation of this study is introduced by the lack of complete phase-in of the LEV III
standard by 2022, the basis year for comparing emission standards. Some additional
improvements in PM 2.5 beyond 2022 are expected as the LEV III standard fully matures. In
addition, this study does not address wintertime PM2.5 benefits.”

(Emphasis added), Sec. 3.2, p. 19, ENVIRON, “Effects of Light-duty Vehicle Emissions
Standards and Gasoline Sulfur Level on Ambient fine Particulate Matter,” Final Report Prepared
for the American Petroleum Institute , June 2013, Project No. 06-31891A.

ENVIRON’s Conclusion Fails to Address Full Co-benefits of Tier 3 and Reduced Gasoline

Sulfur: In addition to the very important limitations of the ENVIRON study acknowledged at the
end of the report’s conclusion, it is misleading to focus on only one co-benefit of market gasoline
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sulfur reduction (in this case reduction of S02 as a precursor to PM2.5 vehicle emissions)
without acknowledging the entire suite of significant additional co-benefits resulting from EPA’s
proposed Tier 3 standard and more stringent market gasoline sulfur standard. These include
reducing various other vehicle emissions of concern, and enabling more fuel efficient vehicle
technologies. Use of ENVIRON’s findings requires appropriate additional context. Likewise,
discussions of regulatory costs must be viewed in terms of the totality of the benefits.

ENVIRON’s modeling analysis compares the effects of EPA emission standards and reductions
in market gasoline sulfur on PM2.5 precursor exhaust emissions in Tier 1 vs. Tier 2 standards,
compared with Tier 2 vs. proposed Tier 3 (represented by California LEV III) scenarios for one
season and one geographic area. Unfortunately, the conclusion focuses on only one among many
co-benefits.

SO2, as one precursor to PM2.5, will in fact increase year round, if the sulfur content of the fuel
is enough to “poison” the catalyst. Sulfur coats the surface and also chemically impairs the
catalyst action on the exhaust, preventing it from capturing three other key exhaust emissions,
NOX (Nitrous Oxides), CO (Carbon Monoxide), and VOCs (Volatile Organic Compounds --
precursors for Ozone and smog formation in the atmosphere) and converting them into nitrogen,
carbon dioxide and water. Reliable catalytic converter action is critical to meeting tough new
vehicle tailpipe emission limits. EPA’s own new study data confirm the benefits of reducing
gasoline sulfur for in use Tier 2 vehicles, even below the new reductions EPA has proposed (See
EPA Regulatory Impact Analysis, Draft EPA 420-D-13-003). Tier 3 would bring national
gasoline sulfur closer to California, Japan, and EU levels.

Finally, the proportion of SO2 as a PM2.5 precursor from vehicle emissions was reduced under
the study’s modeling scenarios by 92% between Tier 1 and 2, and by 64% between Tier 2 and 3,
both considerable achievements for air quality across the nation. In any event, under both sets of
scenarios, the vehicle emission contributions to PM2.5 have always been overshadowed by other
anthropomorphic sources, so there is nothing really new here from an EPA policy standpoint. In
addition, when you also consider the cumulative outcome adding ENVIRON’s own Tier 3
projections of other reductions in vehicle emissions, 11% for NOX, 7% for CO, and 8% for
VOCs, and 5% for PM2.5 (and only to 2022, not even later years when additional reductions
would occur) plus the vehicle technology advancements promoted by reduction of gasoline
sulfur from Tier 3, the error in highlighting just SO2 or PM2.5 outcomes becomes obvious. That
said, we agree that NAAQS and State Implementation Plans should continue to include
reductions from stationary sources where the cost/benefit is justified.

Automaker Response to BGOV Regulatory Analysis of EPA’s Tier 3 Rule: On June 13,2013, a
Bloomberg Government (“BGOV”) “Regulatory Analysis of EPA’s Tier 3 rule” © Bloomberg
2013, Bloomberg Finance LP, was published that, among other things, found “...SO2 reductions
achieved by Tier 3 will be relatively expensive, with a cost of nearly $76,500 a ton of S02
reduced” and ends saying “Bloomberg Government’s analysis finds that Tier 3 will have a costly
but minimal impact on certain pollutants targeted by the rule and that the health benefits are
possibly overstated based on recent academic research. Also, viewing sulfur independently,
would yield more cost-effective ways of meeting Tier 3’s proposed requirements.”
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As with the ENVIRON report conclusion, you cannot disaggregate one co-benefit of gasoline
sulfur reduction for analysis (e.g., its reduction of SO2 vehicle emissions) from the entirety of all
the emission benefits from reducing sulfur in marketplace gasoline. Since you cannot logically
isolate the benefits for only one component of the exhaust without counting the benefits for the
other components, it is erroneous to assign the entire annualized cost of the sulfur reduction to
just one component benefit (i.e., taking $1.3B \17,000 tons of SO2 reduction to reach $76,500)
which strongly overstates the proportionate cost. The Tier 3 benefits of reducing sulfur would
not only enable prospective reductions for future vehicles, the reduction in market fuel would
also reduce emissions in the existing fleet and in other types of engines.

Commenter: Environmental Defense Fund (EDF)

In addition to overstating the costs of Tier 3, API erroneously claims that Tier 3 will not generate
any health benefits. Despite numerous independent, credible analyses, API has said that there
would be no benefits in reduced ozone or PM2.5 from Tier 3 versus Tier 2. However, their
ozone and PM assessments, conducted by ENVIRON International Corp., are seriously flawed
and misleading, and both underestimate the significant benefits of the Tier 3 program. Both
analyses estimate the benefits for the year 2022, instead of 2030 when the benefits of Tier 3 will
be more fully realized.

Commenter: National Association of Clean Air Agencies (NACAA)

NACAA strongly supports EPA’s Tier 3 proposal to further strengthen the federal program to
regulate emissions from passenger cars and light trucks and lower sulfur levels in gasoline. We
are so supportive because we know of no other strategy that can achieve such substantial,
immediate and cost-effective reductions in air pollution as Tier 3.

Our Response:

The air quality impacts predicted to result from the Tier 3 rule are significant. As
NACAA pointed out, these air quality improvements are greater than could be achieved by any
other known, practical measure in the same timeframe. As described in Chapter 8 of the RIA,
these air quality improvements will provide the public with very significant health benefits and
the benefits of the final standards clearly outweigh the costs. In addition, as pointed out by the
Alliance and Global, the benefits of the rule come from the entire suite of emissions reductions
due to reducing sulfur in fuel, not just the reduction in SO, from on-road vehicles.

3.2.3. Inadequate Technical Justification - Air Quality Impacts
What Commenters Said:

Commenter: American Fuel & Petrochemical Manufacturers (AFPM), American Petroleum
Institute (API) and Marathon Petroleum Company LP (MPC)
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API and AFPM submitted a report from Sierra Research in support for their comments.”> The
Sierra report included two comments on Air Quality Impacts (see Section 7 of Sierra report).
The first comment pertains to EPA’s model performance evaluation and the second comment
pertains to the grid size for EPA’s air quality analysis.

Based on the data presented by EPA, the agency’s evaluation of model performance shows
that the model generated acceptable predictions of overall ozone and PM concentrations.
However, EPA failed to evaluate how well the model predicts VOC to NOx ratios or model
responsiveness to reductions in VOC, NOx, and/or PM emissions. This is an important issue
because uncertainty and compensating errors in the emission inventories and other inputs to
the air quality model make it possible for model performance in predicting ozone and PM
concentrations to be acceptable even if the model cannot accurately predict responses to
emission reductions. Given that the point of the modeling analysis is to assess the air quality
impacts of the emission reductions estimated to result from the Tier 3 proposal, EPA’s failure
to perform this evaluation is a major flaw.

That there are large uncertainties in projected mobile source emission inventories is
highlighted by the large changes in those inventories whenever emission modeling software is
updated. Most recently, the release of the MOVES model increased motor vehicle emissions
considerably and altered VOC/NOx emission ratios. Uncertainty in emissions and in model
response to emission reductions is largest in urban areas where motor vehicle emissions are
concentrated, so the ability of the Tier 3 modeling to adequately respond to Tier 3 emission
reductions is also very uncertain in the absence of a meaningful evaluation of this issue by
EPA. In addition to failing to evaluate the performance of the model in response to changes in
emissions, EPA also failed to assess the role and relative importance of NOx or VOC
emission reductions in reducing ambient ozone concentrations or the role of PM, VOC, and
NOx emission reductions in reducing ambient concentrations of PM2.5. As is well known,
depending on the VOC/NOx ratio, NOx emission reductions can either increase or decrease
ambient ozone concentrations. In addition, NOx emission reductions can significantly impact
PM2.5 formation. In the absence of any assessment of the role and importance of NOx
emission reductions, it is impossible to determine the air quality benefits of the Tier 3
proposal in general and the proposed reductions in gasoline sulfur levels in particular.

The motor vehicle NOx emissions targeted by the Tier 3 proposal are concentrated in urban
centers where NOx reductions are less effective in reducing ozone; therefore, understanding
the model’s response to NOx is particularly important for this rulemaking. An example of how
the complicated relationship between NOx and ozone, ozone trends, and sensitivity to
hydrocarbon emission control could have been evaluated by EPA can be seen in an evaluation
conducted in Atlanta, Georgia. That analysis found a local source of ozone produced by the
Atlanta urban area superimposed on an elevated regional background. Effects of NOx
reductions were complicated and dependent on meteorology and location. NOx control was
judged effective in reducing the regional background, but VOC control was more effective in
controlling ozone produced locally in the urban plume. Again, EPA’s failure to assess this
issue makes it impossible to determine the air quality benefits of the Tier 3 proposal.

** Sierra Research, June 2013/. Assessment of the Emission Benefits of U.S. EPA’s Proposed Tier 3 Motor Vehicle
Emissions and Fuel Standards. Prepared for: American Petroleum Institute.
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Another approach to evaluating the performance of the model in responding to changes in
emissions is to focus on the variation of emissions from weekdays to weekends, which
provides a real-world test of emission inventories and modeling. Emissions of ozone
precursors are lower on weekends, primarily due to changes in the patterns of motor vehicle
use. Observations of weekend and weekday ozone provide very relevant real-world data with
which to evaluate the impact of motor vehicle emissions on air quality, yet the Tier 3 RIA
does not even include any discussion of weekend/weekday ozone, much less an assessment.
The potential impact of this approach can be seen in a recent study of Detroit and Atlanta
motor vehicle emissions with the MOVES model, which found that motor vehicle emissions
of NOx were 23.7% lower on Saturdays and 49.9% lower on Sundays in compared to
weekdays, while VOC decreased by 7% on Saturdays and 20% on Sundays. These weekend
motor vehicle NOx emission reductions are of the same order as those projected by the Tier 3
regulations. Another recent modeling study of the weekend/weekday phenomena in the
Midwest found that weekend emissions generally resulted in lower ozone over most of the
modeling domain, but higher ozone locally in two urban areas, and that NOx reductions on the
weekend were responsible for the weekend/weekday ozone differences.

Weekend ozone levels have decreased relative to weekday levels recently, and there is now
little difference in weekend and weekday ozone in most areas of the country as noted in a
recent study completed by Environ. The study authors note that precursors of ozone have
decreased significantly and that NOx emission reductions have been larger, leading to an
increase in VOC/NOX ratios. The faster decline in NOx emissions is a result of regulations
that targeted the largest stationary NOx sources in the eastern half of the U.S. (acid rain rules,
NOx SIP call, CAIR rules). Currently, most urban areas have similar ozone on weekends and
weekdays even though NOx emissions from motor vehicles are much lower on weekends.
This indicates that mobile source NOx emission reductions do not have a large effect on ozone
near urban areas, which is a critical issue with respect to the Tier 3 proposal that EPA has
failed to address.

Our Response:

The CMAQ model evaluation performed for the Tier 3 rule is consistent with prior
agency rulemakings, such as the 2017-2025 Light-Duty Vehicle Greenhouse Gas Emission
Standards Final Rule (77 FR 62624, October 15, 2012).

There is no independent way to evaluate the impact of VOC and NOx emissions
sensitivities on CMAQ projections since they cannot be isolated in the real world. However,
there have been several studies which evaluate the sensitivity of the system as a whole to
emissions reductions (called dynamic evaluation). Numerous dynamic evaluations of CMAQ’s
ability to simulate the change in air quality resulting from emissions reductions have been
conducted and summarized in the peer-reviewed literature. For instance, Napelenok et al (2011)
concluded that the CMAQ model “is able to reproduce the observed change in daily maximum 8-
hour ozone levels” at the majority of locations when emissions uncertainty is considered. Other
dynamic evaluations (Zhou et al., 2013, Godowitch et al., 2010, Gilliland et al., 2008, Godowitch
et al., 2007) have suggested that CMAQ may be a conservative estimate of the air quality
improvements resulting from emissions reductions. Overall, the ozone, PM; s, air toxics
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concentrations and nitrate and sulfate deposition model performance results for the 2005 CMAQ
simulations performed for the Tier 3 proposed rule are within the range or close to that found in
other recent applications. The model performance results, as described in this report, give us
confidence that our applications of CMAQ using this 2005 modeling platform provide a
scientifically credible approach for assessing ozone and PM2.5 concentrations for the purposes
of the Tier 3 rule.

EPA and other community modeling efforts have long-established that NOx controls are
the primary mechanism for reducing ozone levels regionally and that VOC reductions can lead to
more local reductions within specific urban areas (NRC 1991, US EPA 2010, and US EPA
2013). This finding points to the need for a combined NOx and VOC reduction strategy to
reduce ozone levels over the U.S. The Tier 3 proposal has been shown by EPA’s fully-evaluated
modeling analyses to reduce ozone in a significant way over large parts of the U.S.

In addition, the recently released second draft of the ozone Risk and Exposure
Assessment (available at: http://www.epa.gov/ttn/naaqs/standards/ozone/s_03 2008 rea.html)
evaluated ozone changes that would occur with NOx reductions alone versus what would occur
with combined NOx and VOC reductions.
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What Commenters Said:

Commenter: American Fuel & Petrochemical Manufacturers (AFPM), American Petroleum
Institute (API) and Marathon Petroleum Company LP (MPC)

Many studies have shown that ozone formation and sensitivity to NOx control depend on the
size of the modeling grid. In the Tier 3 NPRM modeling analysis, a uniform 12 km modeling
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grid is used to cover the entire United States. The effect of modeling grid size on model
predictions was not evaluated by EPA.

The 12 km grid is likely to be adequate outside of urban areas and large point sources where
pollutant gradients are weak. However, the 12 km grid is inadequate to resolve pollutant
concentrations in urban areas where spatial gradients are large. This leads to an overestimation
of mixing in urban centers and an underestimation of NOx inhibition effects. Higher grid
resolution is particularly important for the Tier 3 NPRM because strong motor vehicle
emission sources—such as major highways and urban centers—are poorly resolved by a 12
km grid and the benefits of NOx control near motor vehicle emission sources is likely to be
overestimated. This overestimation will be carried over into the population exposure modeling
and amplified due to the large population density in the poorly resolved urban areas.

Our Response:

The use of a 12km grid resolution is appropriate when evaluating regional- to national-
scale emission reduction impacts (http://www.epa.gov/ttn/scram/guidance/guide/final-03-pm-rh-
guidance.pdf) as was done in the Tier 3 analysis. Use of a 12 km grid resolution is also
consistent with prior agency rulemakings, such as the NOx SIP Call rulemaking. (63 FR 57356,
(October 27, 1998).(See also, Michigan v. EPA, 663 F.3d 663 (D.C. Cir., 2000). The credible
model performance reported in the operation model evaluation
(http://www.epa.gov/otag/documents/tier3/454r13006.pdf) confirms that 12km resolution
modeling provides a good representation of the physical and chemical processes important to
simulating ozone concentrations. Recent work analyzing the accuracy of 12km resolution 2007
CMAQ simulations compared to equivalent 4km resolution simulations showed no systematic
improvement in model performance at the finer 4km resolution compared to the 12km resolution
(Dolwick et al, 2013). An additional study analyzing ozone response to NOx emissions
reductions at 12km and 4km resolutions (Simon et al, 2013), showed similar regional patterns in
ozone changes at the two resolutions and also did not show any systematic difference in ozone
response to NOx cuts at 12 vs. 4 km resolutions when looking across all sites in the Northeastern
US over the entire 2007 ozone season.
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model performance over the Northeast United States as a function of grid resolution (12km vs 4km) for a 2007
annual model simulation, Community Modeling and Analysis Annual Conference, Chapel Hill, NC, October 2013:
http://cmascenter.org/conference/2013/agenda.cfm

Simon, H., Baker, K., Possiel, N., Dolwick, P., Timin, B. Model Resolution and Ozone Sensitivity to NOx
Emissions Changes in the Northeastern US, Community Modeling and Analysis Annual Conference, Chapel Hill,
NC, October 2013: http://cmascenter.org/conference/2013/agenda.cfm

What Commenters Said:

Commenter: American Fuel & Petrochemical Manufacturers (AFPM), American Petroleum
Institute (API) and Marathon Petroleum Company LP (MPC)
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API and AFPM submitted a report from Sierra Research in support for their comments.” The
Sierra report included the following comment on speciation profiles, see Section 6.3.2 of
Sierra report, which we’ve addressed here.

Another area of importance are the speciation profiles for headspace vapors of E0, E10, and
E15 that were used by EPA in conjunction with the air quality modeling analysis. EPA
developed new speciation profiles for the Tier 3 analysis'""'" using headspace measurements
from a subset of EPAct test program fuels. No attempt was made, however, to determine if
these research fuels are representative of commercial fuels.

The EO, E10, and E15 headspace profiles were each created by averaging headspace
measurements from two of the EPAct fuels. One fuel in each pair was low in aromatics (15
vol.% nominal) and the other high (35% vol. nominal). The E10 and E15 headspace profiles
were also used to create the E15 evaporative emissions profile by taking the ratio of E15/E10 for
each hydrocarbon species and applying the ratio to the existing E10 profile.

Unfortunately, there are differences in the detailed composition of the EPAct fuels that cause
speciation differences that are not related to ethanol content. These differences could create a
bias when comparing air quality impacts of EO, E10, and E15. The distribution of individual
aromatics differs between fuels in an unexpected manner. For instance, the E15 fuel has
higher benzene and toluene headspace concentrations compared to the E10 fuel, but lower
concentrations of other aromatics like propyl- benzene. It would be preferable to generate the
profiles from composited commercial fuels or to perform a simple correction based on ethanol
content.

Our Response:

This rule does not compare air quality impacts of different ethanol blends so this
comment is beyond the scope of this rule.

3.2.4. Tier 3 Proposal Analysis Overstates the Air Quality Benefits of Reducing Vehicular
NOx Emissions in Urban Areas

What Commenters Said:

Commenter: American Fuel & Petrochemical Manufacturers (AFPM), American Petroleum
Institute (API) and Marathon Petroleum Company LP (MPC)

In the DRIA, EPA did not provide information on how the Tier 3 rule and changes in ozone
levels may result in a disproportionate impact on populations in urban centers. In their recent
report on the Benefits and Costs of the Clean Air Act (EPA, 2011), EPA noted that in many
urban areas, the ozone levels were 15 to 20 ppb higher with the Clean Air Act Amendments

* Sierra Research, June 2013/. Assessment of the Emission Benefits of U.S. EPA’s Proposed Tier 3 Motor Vehicle
Emissions and Fuel Standards. Prepared for: American Petroleum Institute.
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(CAAA) than without. EPA attributed this to NOx scavenging whereby nitrogen oxides, while
participating as an ozone precursor, can also serve to scavenge or reduce ozone, particularly
during the peak ozone season and in urban centers where ozone levels might otherwise be quite
high. Thus, the effect of the CAAA controls was to suppress NOx scavenging in the city centers,
where “dis-benefits” of the CAAA are the largest. A similar phenomenon may occur when the
Tier 3 rule is implemented. Since OMB’s guidelines call for regulatory agencies to assess
distributional effects, EPA’s DRIA is deficient in this area (OMB Circular A-4, page 14).

Our Response:

The CMAQ model used to project changes in ozone from the Tier 3 standards accounts
for interactions between photochemistry, background concentrations of ozone, VOC and NOx,
local emissions and meteorology. As described in Chapter 7.2.4.1.1 of the RIA, there is one
county in 2018 that is projected to have an increase in modeled ozone design value concentration
(Cuyahoga County, OH, where Cleveland is located). When NOx levels are relatively high and
VOC levels relatively low, NOx forms inorganic nitrates (i.e., particles) but relatively little
ozone. In addition, NOx can react directly with ozone resulting in suppressed ozone
concentrations near NOx emissions sources. Such conditions are called “NOx-saturated.” Under
these conditions, VOC reductions are effective in reducing ozone, but NOx reductions can
actually increase local ozone under certain circumstances. We believe that this is the case in
Cuyahoga County in 2018. In 2030, when the fleet would be composed of vehicles meeting the
new standards and the NOx and VOC emissions reductions are larger, this ozone disbenefit is
eliminated, and the design values for all the modeled counties are decreasing.

Our analysis is consistent with OMB and internal guidelines for conducting national-level
regulatory impact analyses.

3.2.5. Tier 3 Rule will Increase PM2.5 Levels in 10 Nonattainment Counties
What Commenters Said:
Commenter: Chevron

By 2030, the Tier 3 rulemaking will actually increase PM2.5 levels in 10 nonattainment counties.
This ‘disbenefit’ effect is due to reductions in reactive precursor species (like NOx) which can
often result in increases in the secondary pollutants ozone and PM.

Our Response:

The increases in PM levels that were reported in the proposed rule were due to a series of
conservative assumptions and uncertainties related to fuel parameters in 2017, and also an
emissions processing issue which erroneously increased direct PM emissions in about one third
of modeled counties, see Chapters 7.2.4.2.3 and 7.1.3.2.2 of the DRIA for the proposed rule.
EPA noted that we did not believe these increases would actually occur. This was corrected for
the final rule and as noted in Chapter 7.2.4.2.3 of the RIA, we do not expect that any increases in
PM,; 5 will occur.
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3.2.6. Mobile Source Air Toxics Reductions are Based on Antiquated Data
What Commenters Said:

Commenter: American Fuel & Petrochemical Manufacturers (AFPM), American Petroleum
Institute (API) and Marathon Petroleum Company LP (MPC); Truck and
Engine Manufacturers Association (EMA):

Mobile Source Air Toxics: EPA claims reductions in Mobile Source Air Toxics (MSAT) that are
based on the use of antiquated databases. In the case of air toxics, EPA makes reference to a
2005 National Air Toxic Assessment (2005 NATA) database. Since EPA issued the Tier 2
vehicle and fuel standards and the MSAT?2 regulations subsequent to releasing the 2005 NATA,
deriving the proposed Tier 3 mobile source air toxics benefits from the 2005 NATA database
yields estimates that are highly inflated, not real-world, and seriously suspect. EPA needs to
develop a current toxics emissions database before it can make any claims about MSAT benefits.

The second error of note is EPA’s allocation of the percentage of outdoor air toxics that can be
ascribed to mobile sources. EPA cites the 2005 NATA in claiming that mobile sources account
for “43 percent of outdoor toxic emissions and over 50 percent of the cancer risk and non-cancer
hazard associated with primary emissions.” (See 78 Fed. Reg. at 29837.) As in the case of EPA’s
erroneous premise pertaining to UFPs, EPA’s assertion regarding the percentage of air toxics
associated with mobile sources is premised on outdated and overstated data.

More specifically, in attempting to justify a contemporary rulemaking using 2005 data, EPA is,
in effect, ignoring the remarkable advancements that have been made in reducing motor vehicle
emissions, especially heavy-duty vehicle emissions, subsequent to 2005. As evidenced by the
findings of Phases 1 and 2 of the Advanced Collaborative Emissions Study (ACES), of which
EPA is a co-funder, emissions of criteria pollutants and air toxics have been reduced across the
board by up to 99% from new technology diesel engines (“NTDEs”). (See, e.g., Presentation of
Imad Khalek (SwRI) to the CRC Real World Emissions Workshop, April 2013.)

Moreover, of the more than 14 million on-road diesel vehicles in operation today, more than
40% are NTDESs, and more than 60% of the miles driven by diesel vehicles are driven by
NTDEs. (See, e.g., Presentation of Dan Greenbaum at HEI Annual Conference, April 2013.)
That remarkable rate of penetration of NTDEs since 2007 (the date of introduction for most
NTDEs) has had a very significant effect on the aggregate emissions of air toxics that can be
ascribed to mobile sources. EPA should account for these developments as they significantly
undercut (as the Agency should have hoped) the premise for the current rulemaking.

Our Response:
Contrary to the commenters’ assertions, the reductions in mobile source air toxics
estimated to result from the Tier 3 standards are not derived from the 2005 NATA database.

They were modeled for this rule using the MOVES model, taking into account impacts of Tier 2
vehicle and fuel standards, MSAT?2 regulations, and all other mobile source programs currently
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in place. See Chapter 7.1.2 of the draft RIA for a list of rules included in the inventory analysis
for the proposed rule and Memorandum to Docket: Updates to MOVES for the Tier 3 NPRM
Analysis (March 11, 2013, Docket EPA-HQ-OAR-2011-0135) for information on the air toxics
updates included in MOVES for the proposed rule. Furthermore, the version of the MOVES
model used in the Tier 3 analysis relies on emissions data from the ACES program to model
toxic emissions from 2007 and later diesel engines.

3.2.7. Mobile Source Air Toxics Tables are Confusing
What Commenters Said:

Commenter: American Fuel & Petrochemical Manufacturers (AFPM), American Petroleum
Institute (API) and Marathon Petroleum Company LP (MPC)

A table in the Preamble of the proposed Tier 3 rule adds further doubt to EPA’s toxics
conclusions. Table I1I-12, titled: “Percent of Total Population Experiencing Changes in Annual
Ambient concentrations of Toxic Pollutants in 2030....” presents information that is confusing
and inconsistent. Table III-1 claims a 36% reduction in benzene on road inventories by 2030 but
the Preamble text associated with table III-12 claims that over 80% of the population will see a
decrease of at least 2.5% and in fact the 25-50% reduction value for Benzene shows that no
percent of the population will see this level of reduction. There are similar problems for all of the
air toxics for which EPA is claiming emission reduction benefits.

Our Response:

Table III-1 presents reductions in onroad inventories and Table III-12 presents changes in
ambient concentrations of pollutants. Table III-12 is presenting the percentage of the population
that is projected to experience various percent changes in ambient concentrations of each of the
air toxics due to the Tier 3 standards. Adding the rows in the benzene column that are associated
with a percent change of at least 2.5 % gives an answer of 81%.

3.2.8. EPA Should Use a Well-to-wheels, Lifecycle Basis for Gasoline and Ethanol Air
Quality Impacts

What Commenters Said:

Commenter: American Fuel & Petrochemical Manufacturers (AFPM), American Petroleum
Institute (API) and Marathon Petroleum Company LP (MPC)

We recommend that EPA uses a well-to-wheels, lifecycle basis for gasoline and ethanol air
quality impacts. EPA focused only on the vehicle/fuel system (use emissions) and ignored the
fuel production emissions. According to the National Academy of Sciences (NAS) report
(“Renewable Fuel Standard: Potential Economic and Environmental Effects of U.S. Biofuel
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Policy”, October 2011), ethanol has higher overall emissions than gasoline (see graphs below).
This is a result of significantly higher production emissions for ethanol arising from production,
which includes agriculture and the biorefinery. Note the relatively small differences between
gasoline and ethanol in tailpipe emissions (use). Figure 11 [EPA-HQ-OAR-2011-0135-4276-A2]
summarizes the NAS report findings.

As the volume of ethanol increases significantly in EPA’s baseline between 2017 and 2025, EPA
does not make adjustments to the air quality impact of ethanol emissions. As a result the air
quality benefits of the proposed Tier 3 rule are overstated.

Our Response:

EPA did use a well-to-wheels approach, and accounted for impacts of increased use of
ethanol on emissions associated with fuel production and distribution. Details of the approach
can be found in a memorandum to the docket (Development of Air Quality Reference Case
Upstream and Portable Fuel Container Inventories for Tier 3 Proposal, Memorandum from Rich
Cook, December 12, 2012). The commenter also recommends EPA use AEO 2013. EPA is
using AEO 2013 for its final rule analysis. EPA disagrees with the assertion that it has
overstated the Tier 3 benefits.

3.2.9. State of Hawaii Should be Exempted from the Standards
What Commenter Said:
Commenter: Chevron:

Additionally, Tier 3 requirements are not justified by expected air quality improvements in
certain unique climates like that of Hawaii. We propose that, because the Tier 3 requirements are
costly and are highly unlikely to have a beneficial impact to the air quality, the state of Hawaii
should be exempted from the program.

Our Response:

The Tier 3 rule will reduce emissions of NOx, SOx, PM and VOCs in Hawaii. These
emission reductions are expected to reduce ambient concentrations of ozone, PM, NOx and SOx
which will positively impact human health as well as visibility, deposition and ozone-related
harm to vegetation. Air quality impacts were not able to be modeled in HI due to the size of the
air quality modeling domain, not because we thought that air quality improvements were
unlikely.

3.3. Health and Environmental Effects of Criteria and Air Toxics Pollutants

3.3.1. Tailpipe Reductions Will be Offset by Increases in Emissions from Refineries

What Commenters Said:

3-70



Tier 3 Summary and Analysis of Comments

The commenter is concerned about increases in emissions near refineries, particularly in
environmental justice communities. This commenter is concerned that tailpipe reductions will
be offset by emissions increases from refineries. The commenter is also specifically concerned
that the sulfur removed from gasoline will be emitted to the air as SO2.

Commenter: Concerned Citizens Around Murphy
Our Response:

Overall, the Tier 3 rule will deliver significant emissions and air quality benefits to
communities across the U.S., including environmental justice communities, especially as a result
of the near-roadway emissions reductions that will begin occurring in 2017.

While Tier 3 standards will result in very large emission reductions from both new and
existing vehicles, the additional gasoline hydrotreating will also cause a relatively small increase
in emissions at the refinery. EPA analyzed these impacts in detail using our refinery-by-refinery
analysis and concluded that even in the worst case, the emissions would be sufficient to cause
only a small number of refineries to trigger the need for new permits (see Section V.K of the
preamble and Chapter 5.4 of the RIA). Concerns that the sulfur removed from the gasoline might
increase emissions of SO2 are unfounded, as the process of desulfurizing the gasoline results in
elemental (solid) sulfur being removed, which is then sold as a byproduct by the refinery for
other purposes.

In all cases both minor and major NSR permit applications are subject to public
comment. For any federal NSR permit applications submitted to EPA Regional Offices, we are
committed to assisting members of the local EJ communities in understanding the applications
and our proposed permits, in offering comment, and participating in our decisions, consistent
with our EJ2014 implementation plan, Considering Environmental Justice in Permitting.

See http://www.epa.gov/environmentaljustice/resources/policy/plan-ej-2014/plan-ej-
permitting-2011-09.pdf

3.3.2. Benefits of this Rule that are Based on Reduction in UFP are Erroneous
What Commenter Said:
Commenter: Truck and Engine Manufacturers Association (EMA)

As with most of its significant rulemakings impacting mobile sources, the Preamble to the Tier 3
Rule provides an overview of EPA’s perspective on the potential health impacts of air pollution,
including the air pollution constituents that are emitted from motor vehicles. (78 Fed. Reg. at
29829-29850.) While a detailed response to all of EPA’s “overview” is beyond the scope of
these comments, there are two clear errors in EPA’s health impacts assessment that should be
corrected and accounted for in the Agency’s final rulemaking documents.
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The first error relates to EPA’s assertions regarding the purportedly unique health impacts that
can be ascribed to ultrafine particles (“UFPs”). EPA cites its own Integrated Science Assessment
(“ISA”) published in 2009 as support for its assertions. (78 Fed. Reg. at 29831.) However, and
contrary to EPA’s claims, more recent work published by the Health Effects Institute (“HEI”) in
January 2013 — HEI Perspectives 3, “Understanding the Health Effects of Ambient Ultrafine
Particles” — has shown that the available data do not support a conclusion that UFPs play any
unique or significant role in engendering potential adverse health effects. In that regard, the
overall conclusions of HEI’s expert panel bear repeating:

While selected [animal exposure] studies show evidence for UFP effects, the current evidence,
when considered together, is not sufficiently strong to conclude that short-term exposures to
UFPs have effects that are dramatically different from those of larger particles.... There are no
long-term animal exposure studies of UFP health effects.

One explanation that must be considered for the [epidemiologic] results to date is weakness in
the true underlying relationship between UFP exposures and adverse effects — that the null
hypothesis being tested by these studies is true.

The available observational study designs have also not been able to clearly demonstrate whether
UFPs have effects independent of those for related pollutants....No epidemiologic studies of
long-term exposures to ambient UFPs have been conducted.

Toxicological studies in animals, controlled human exposure studies, and epidemiologic studies
to date have not provided consistent findings on the effects of exposures to ambient levels of
UFPs, particularly in human populations. The current evidence does not support a conclusion
that exposures to UFPs alone can account in substantial ways for the adverse effects that have
been associated with other ambient pollutants such as PM2.5. (HEI Perspectives 3, p. 5.)

Thus, to the extent that the proposed Tier 3 Rule is premised on any projected amelioration of the
health effects ascribed to ambient exposures to UFP, that purported justification for the
rulemaking is unfounded and in error, as evidenced by the scientific findings developed
subsequent to EPA’s 2009 ISA. As a result, EPA should correct that error in the Agency’s final
rulemaking record.

Our Response:

EMA comments that any projected benefits of this rule that are based on reduction in
UFP are erroneous. The quantified PM-related benefits associated with this rule are based on
reduction in emissions that affect ambient concentrations of PM2.5 mass, not UFP. Reduction in
UFP concentrations is not a significant premise for the Tier 3 standards. However, we
qualitatively summarize EPA’s most current assessment of UFP health effects, reported in the
2009 ISA, as part of our broader summary of evidence related to PM health effects in Section
I1.B.2 of the preamble to the final rule.
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EPA will consider the HEI publication as part of its review of the larger body of evidence
for PM health effects when developing the next PM ISA during the next review of the PM
NAAQS. The HEI study does not substantively change our assessment of the benefits associated
with the Tier 3 rule.
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4. Proposed Vehicle Emissions Program

4.1. LD Exhaust Standards

4.1.1. General

4.1.1.1. Comments Generally Supportive of the Proposed Standards and Program
What Commenters Said:

Consumers Union

New car buyers will also benefit. Starting in 2017, new cars will have tighter limits on tailpipe
emissions, including carbon monoxide and benzene, which can linger in garages and even
attached residential living space (4). The proposed rule also offers automakers an incentive to go
beyond the minimum 8-year/ 80,000-mile warranty currently required for emissions control
systems, and extend it to 15-years/150,000 miles for new vehicles. This move could improve
reliability and lower costs to maintain emissions control systems.

Pennsylvania Department of Environmental Protection (DEP)

The proposed vehicle standards would reduce tailpipe and evaporative emissions from passenger
cars, light-duty trucks, medium-duty passenger vehicles, and some heavy-duty vehicles. These
proposed vehicle standards are intended to harmonize with California’s Low Emission Vehicle
program, creating a federal vehicle emissions program that would allow automakers to sell the
same vehicles in all 50 states.

DEP supports EPA’s proposed Tier 3 emission standards for vehicles. The proposed standards
would be met by vehicle manufacturers beginning in model year 2017 and phasing in through
later model years. Vehicles sold in states such as Pennsylvania that have adopted light-duty
vehicle emission standards promulgated by California Air Resources Board (CARB) will be
meeting the same standards for model year 2015 and later vehicles. States that adopted CARB
light-duty vehicle standards comprise nearly 50 percent of the national market for these vehicles.
Technological developments in the automotive field that have already occurred or that are in the
developmental pipeline as a result of CARB and EPA efforts will allow automobile
manufacturers to effectively meet these more stringent standards for NOx, VOC, and PM2.5 by
the year 2021.

Southern California Association of Governments (SCAG)

SCAG supports efforts to minimize emissions from vehicles, and has included a regional clean
freight corridor system in the recently adopted 2012-2035 Regional Transportation
Plan/Sustainable Communities Strategy. SCAG has also been active with our partner agencies in
Plug-in Electric Vehicle readiness planning.

Our Response:
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EPA acknowledges the general comments in support of the proposed standards.

4.1.1.2. Harmonization with CA LEVIII Standards

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

And I also want to thank the California Air Resources Board for its role in coordinating with
EPA to help ensure harmonization of the LEV III and Tier 3 regulations.

So why do auto makers support this proposal? Well, Tier 3 brings a harmonized approach, as
you’ve heard today. It builds upon the successes we’ve had in the national greenhouse gas and
fuel economy programs. It stays true to the simple principle of providing the cleanest vehicles to
everyone nationally. And it provides the fuels that we need.

American Honda Motor Co., Inc.

Much has been said during the past few years about the importance of regulatory harmonization.
With near unanimity, the auto industry supported the 2012-2016 and 2017-2025 vehicle
greenhouse gas standards, in large part because it represented a national, unified solution to a
complex set of competing federal and state standards. Honda produces a wide range of vehicles
for an equally wide demographic of buyers that requires multidimensional considerations about
what to produce, how many to produce, the cost to produce our products, and where those
models will most likely be purchased. Having to deal with competing federal and state regulatory
requirements only complicates those decisions further.

As the EPA considers setting Tier 3 vehicle emissions and fuel requirements, we urge the agency
to harmonize — to the greatest extent possible — with California’s LEV III regulations, including
certification fuel characteristics and market fuel characteristics. Doing so would enable one fleet
of vehicles to meet all U.S. regulations, substantially easing both the regulatory burden and cost
of complying — letting us provide our customers greater affordability — and allowing us to design
our vehicles to maintain consistent performance and emissions durability across the nation.

One of the more important regulatory achievements of this administration has been its actions to
harmonize the federal fuel economy and vehicle greenhouse gas regulations with those of
California. A harmonized set of tailpipe emissions and fuel regulations would complement a key
objective laid out by President Obama in the May 21, 2010 White House memorandum. It states:
“The national program should seek to produce joint Federal standards that are harmonized with
applicable State standards, with the goal of ensuring that automobile manufacturers will be able
to build a single, light-duty national fleet.” We couldn’t agree more. Honda urges the agency to
finalize a set of standards that offers the greatest degree of harmonization with state standards, as
well as to ensure that the fuel operated in these vehicles will accommodate the advanced
emissions control systems needed to meet the proposed standards.
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Honda urges the Agency to finalize a set of standards that offers the greatest degree of
harmonization with State standards, as well as to ensure that the fuel operated in these vehicles
will accommodate the advanced emissions control systems needed to meet the proposed
standards.

BMW of North America, LLC

BMW commends EPA for their collaboration with ARB and with the automakers toward a single
national program for criteria pollutants in developing the complex regulation proposal which will
substantially impact emissions for vehicles beyond a decade to 2025.

In addition to improving air quality across the country, a single national program of harmonized
standards would allow for wise financial and resource investments by the auto industry, as well
as increased energy security for the nation.

Through a variety of ground breaking engine technologies, BMW has substantially decreased the
criteria emissions of its fleet since the adoption of Tier 2 Motor Vehicle Emission Standards.
BMW has maintained a leading role in deploying innovative engineering solutions to meet the
challenge of stricter emission standards: BMW engines have won numerous engine awards
among others for High Precision Direct Injection, twin-scroll turbocharger, and BMW
Valvetronic fully variable valve control.

To that end, compliance flexibility and adequate lead time are two key factors which can create
the required boundary conditions for development of innovative and creative engineering
solutions and achievement of product maturity aimed to meet ambitious emissions standards.

50-State Certification and Harmonization Tier 3 / LEV III: BMW strongly supports one of the
primary goals in the Tier 3 regulation - harmonization of the federal and the California criteria
emission programs. Any continuation of two different standards needs to allow the
manufacturers the possibility to choose between the standards and mutual recognition.
Harmonization is still needed for ARB and U.S. EPA in the areas of vehicle standards, test
procedures, and certification processes in order to establish a common set of vehicle criteria
emission standards nationwide.

California Air Resources Board (CARB)

The California Air Resources Board (CARB) is fully supportive of the proposed Tier 3 federal
test procedure (FTP) and supplemental federal test procedure (SFTP) requirements. With a few
exceptions, the proposed requirements mirror the Low- Emission Vehicle (LEV III) requirements
effectively addressing manufacturers’ concerns regarding compliance with both national and
California emission programs. In order to further harmonize program requirements of both
agencies, CARB intends to align the LEV III rule with a number of the Tier 3 FTP and SFTP
requirements after Tier 3 is finalized as noted below and offers the following comments on the
proposal.
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CARB shares U.S. EPA’s goal of reducing vehicle emissions to improve air quality. Despite
significant progress in reducing smog-forming and particulate matter emissions from the
passenger vehicle fleet, California needs further reductions in order to meet state and federal
ambient air quality standards. To help achieve these standards, CARB adopted the Low-
Emission Vehicle (LEV III) regulations last year as part of our Advanced Clean Cars program.
The Advanced Clean Cars program combines the control of smog-causing pollutants and
greenhouse gas emissions into a single coordinated package of requirements for model years
2015 through 2025 and assures the development of environmentally superior cars that will
continue to deliver the performance, utility, and safety vehicle owners have come to expect.

CARB is mindful of the cooperative effort between CARB and U.S. EPA in the development of
the new vehicle exhaust: emission standards for California’s LEV III program and the federal
Tier 3 program. It is our intent to evaluate the Tier 3 rule once it is finalized to determine where
it is appropriate to further align the LEV III regulation with the federal rule, without sacrificing
the stringency and emission benefits of the LEV III program. Since any delay in finalizing Tier 3
would potentially impact the implementation date of this important program, CARB urges U.S.
EPA to proceed, expeditiously to finalize the program before the end of this year. We also look
forward to continue working with U.S. EPA in an attempt to resolve any remaining differences
between the two programs after the Tier 3 regulations are finalized.

Our primary goal continues to be improving air quality in California. To this end, California has
a separate and unique Zero-Emission Vehicle Program, which we will, continue to pursue in
order to ensure the prompt and successful deployment of advanced technology zero-emission
vehicles. Accordingly, any determination of the extent to which it would be appropriate for
California to incorporate elements of the Tier 3 program into our light-duty vehicle program
would need to take into consideration our ability to sustain progress towards California’s long
term plans for transforming the vehicle fleet for reduction of criteria pollutants. In addition, any
modifications to the LEV III program must be structured to assure that the emission reductions
provided by the California program will be maintained.

Chrysler Group LLC

Chrysler strongly supports harmonization of the federal Tier 3 regulations with California LEV
III regulations. As such, we urge EPA to make the necessary adjustments as suggested below and
as suggested in the Alliance’s comments to truly achieve the goal of One National Criteria
Emissions Program that includes one certification fuel with harmonized test procedures and
certification processes.

Cummins Inc.

In this rulemaking, EPA proposes to coordinate its Tier 3 program for reduction of tailpipe and
evaporative emissions closely with California’s LEV III standards and with EPA’s and
California’s greenhouse gas requirements for light-duty vehicles. Cummins strongly supports the
goal of harmonization with California and other requirements. Consistency between EPA and
California programs would allow manufacturers to design products for 50 states and help avoid
the additional costs of parallel design, development, calibration, and manufacturing.
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Ford Motor Company (Ford)

Harmonization: Consistent with the approach taken in the One National Program (ONP) for
Corporate Average Fuel Economy (CAFE) and Greenhouse Gas (GHG), the proposed Tier 3 rule
is closely aligned with California’s Low Emission Vehicle (LEV III) emissions program. This
alignment will allow automakers to design and build a single model that can be tested once and
sold nationally. We appreciate the significant efforts made by both EPA and California Air
Resource Board (CARB) to harmonize the Tier 3 and LEV III requirements, and we encourage
the Agencies to continue to work with Industry to minimize any remaining differences in the two
programs, while retaining the interim provisions finalized in LEV III.

I want to thank EPA and the California Air Resources Board for their efforts to harmonize
regulations to improve air quality. Ford supports this effort, and will continue working to
improve air quality while harmonizing standards.

Tier 3, working in concert with LEV 111, helps provide clean vehicles to all 50 States. It allows
auto makers to design and build a single model rather than two versions meaning different
requirements, test and certify a national vehicle one time. And importantly, it provides a step
towards the fuels needed to meet these standards.

We appreciate the significant efforts made by EPA, both EPA and CARB, to harmonize Tier 3
and LEV III rules, and we encourage the Agency to continue to work with industry to minimize
remaining differences in the two programs.

General Motors LLC (GM)

GM appreciates the efforts of EPA and the California Air Resources Board (CARB) staffs
working together and with industry toward a harmonized national program for criteria emissions,
with the goal of enabling manufacturers to design, develop, certify, build, and sell the same clean
vehicles throughout all fifty states. This will allow our engineers to focus on a single emissions
control system for criteria emissions, and builds upon the single national program for greenhouse
gas (GHQG) emissions and fuel economy (FE). A national approach is especially important given
the scope of the challenges we are facing today to meet increasingly stringent GHG/FE standards
and other regulatory requirements while simultaneously needing to meet all customer demands in
an intensely competitive market.

One of the biggest challenges in integrating the California LEV III program into a national
program occurs during the first couple of years of the program. Transitioning from a program
covering about a third of nationwide volume to a national program covering 100% of nationwide
volume presents challenges in ramping up both the exhaust and evaporative requirements to
national levels.

These approaches will move us to a national program as soon as practicable and facilitate
compliance based on a single 50-state fleet rather than separate compliance determinations for
California/177 States versus the remaining U.S. states. GM supports such a 50-state compliance
approach, not just for the FTP NMOG+NOx fleet average and the evaporative phase-in, but for
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other fleet averages and phase-ins as well including the SFTP fleet average, evaporative fleet
average and 3 mg/mi PM phase-in.

That brings me to the key reason we are here today, working closely with the EPA and the other
stakeholders to achieve a harmonized and appropriate structure Tier 3 program. The
establishment of a single national standard for fuel economy and CO2 regulation was quite
simply a much needed breakthrough that will enable more timely and efficient introduction of
technologies customers, manufacturers, and regulators want to succeed.

We know that EPA and California are committed to further reducing tailpipe criteria emissions,
and in order to achieve the level of reduction proposed, our vehicles will be so clean there will be
no reason to have competing regulatory requirements.

Our precious engineering resources are already stretched thin, and requiring them to design,
develop, and certify two of everything I think we can all agree is counterproductive. We need to
be able to focus on developing one of everything, which we can then sell throughout the U.S. to
provide everyone here the cleanest vehicles in the world. A harmonized Tier 3 program properly
structured can achieve this.

Hyundai Motor Group

As you know, this harmonization is very important for us and the auto industry as it allows us to
design to one national standard. Additionally, we have found it very beneficial that EPA was
willing to provide many opportunities to meet with industry and other stakeholders to discuss the
provisions of the rule while they were under development.

As I mentioned already, Hyundai Motor Group is pleased with EPA’s efforts to align the Tier 3
rule with CARB’s LEV III program. It’s challenging to meet different requirements for various
regulatory agencies, particularly when it comes to testing. Having one consistent national
standard will increase laboratory throughput in addition to design and development cost savings.

We realize that there are challenges in adopting the same provisions as CARB, but we hope that
EPA and CARB will continue to work together to try to resolve as many of the remaining
differences as possible.

Manufacturers of Emission Controls Association (MECA)

MECA applauds EPA for developing a Tier 3 proposal that will establish a national set of
exhaust and evaporative emission standards for light-duty and medium-duty vehicles by largely
harmonizing their proposal with California’s LEV III requirements.

Johnson Matthey
Furthermore, California has already set in motion its own tightened emission limits known as

LEV III, which are very similar to the Tier 3 proposal. This means our industry already has no
choice but to implement technologies for LEV III that will clearly also meet the Tier 3 proposed
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limits. Thus, the adoption of the Tier 3 proposals would bring efficiencies to the industry by
having one common set of emissions to achieve for the U.S. market.

Mid-Atlantic Regional Air Management Association Inc. (MARAMA)

By harmonizing vehicle emission standards across the country, Tier 3 would facilitate
compliance by automobile manufacturers. The automobile manufacturers support Tier 3 because
it enables them to harness economies of scale by deploying advanced emission control
technologies in all new vehicles sold nationwide.

Mitsubishi Motors R&D America, Inc (MRDA)

We believe that harmonization with the California LEV 11l Program (LEV Ill) must be EPA’s top
priority when finalizing this rulemaking. As EPA notes numerous times in the proposed
rulemaking, it is extremely important to automotive manufacturers that a single fleet of vehicles
can be designed and produced for all 50 states, and be in compliance with the Tier 3, LEV III,
and Federal Greenhouse (GHG) and Corporate Average Fuel Economy (CAFE) requirements.
Although EPA indicates that harmonization with LEV Il is a guiding principle in developing
these proposed regulations, there are still significant gaps that remain in achieving this necessary
goal. A harmonized program would allow manufacturers to develop cost-effective processes and
to deploy advanced technology vehicles in meeting these standards. Smaller companies, like
Mitsubishi Motors, have less financial resources and fewer vehicle lines to implement major
changes in a cost-effective manner, which makes the proposed compliance flexibilities (phase-
ins, early credits, interim in-use standards, etc.) outlined in the NPRM extremely important.

Mitsubishi Motors supports the intent to harmonize the proposed Tier 3 program with
California’s LEV III program.

Motor & Equipment Manufacturers Association (MEMA)

The EPA’s proposal is mindful of other regulatory frameworks and compliance regimes. Efforts
to harmonize Tier 3 vehicle emission requirements nationwide and to choreograph the timing of
Tier 3 implementation with the final rules for greenhouse gas (GHG) emissions and corporate
average fuel economy (CAFE) standards for light-duty vehicles are critical for interconnected
and highly complex vehicle manufacturing supply chains. Also, EPA’s integrated systems
approach to vehicles and fuels, combined with the alignment to other parallel regulations, is
practical and cost-effective. Companies and government entities alike will benefit from the
resulting outcomes, such as streamlined costs for R&D and production and reduced burden for
multiple, overlapping testing and compliance protocols. Since the timing of this rule is critical, it
is important that EPA not delay its completion. If delayed, the benefits of synchronizing the
timing of the GHG emissions, CAFE standards, and other programs will be lost and may
negatively impact the states in achieving their respective air quality goals.

MEMA urges EPA to fully consider the public comments, particularly from the vehicle

manufacturers. In addition, EPA must continue to collaborate with states, like California, and
other stakeholders to avoid divergent policy pathways and competing regulatory regimes.
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MEMA recommends that the Agency promulgate a final rule by end of 2013 in order to match
with other regulatory requirements standards affecting MY 2017 vehicles.

National Automobile Dealers Association (NADA)

Harmonized Emissions Mandates, Lead Time, Durability and Other Technical Standards: Last
year, the California Air Resources Board (CARB) finalized its Low Emission Vehicle (LEV) III
regulations. In order to minimize compliance costs and maximize compliance flexibilities, EPA’s
final Tier 3 regulations should encourage if not mandate that CARB harmonize with the federal
scheme. Among other things, this means that fleet average emissions compliance should be
based on a manufacturer’s nationwide sales. (See also 4.1.5.8 re: nationwide compliance
demonstration.)

New York State Department of Environmental Conservation

New York has a long history of adopting California’s motor vehicle emissions control programs
to achieve its air quality objectives. New York most recently adopted the California Advanced
Clean Cars emissions program, which included the LEV III standards, in 2012 to achieve and
maintain reductions of criteria and greenhouse gas pollutant emissions.

Tier 3 should be harmonized with LEV III as quickly as possible.

The Department strongly supports this effort to harmonize federal emissions standards with
California’s technology forcing LEV III standards. In order to maximize the air quality benefits
of harmonization, as well as reduce the industry compliance burden, Tier 3 should reach LEV III
stringency as quickly as possible.

Northeast States for Coordinated Air Use Management (NESCAUM)

By harmonizing vehicle emission standards with those in the California program, Tier 3 would
facilitate compliance by automobile manufacturers, enabling them to harness economies of scale
by deploying advanced emission control technologies in all new vehicles sold nationwide.

Pennsylvania Department of Environmental Protection (DEP)

DEP also supports EPA’s efforts to harmonize a national emission standard program with
CARB’s emission standards. This harmonization will allow automobile manufacturers to design,
produce and test vehicles that meet the same standard by the year 2021. The automobile
manufacturers also appear to support this effort because they recognize that some cost-savings
benefits will result from producing vehicles meeting the same national standard. Clearly,
harmonized programs would be significantly beneficial for both the environment and consumers.

The EPA should harmonize the phase-in of light-duty vehicles in the Tier 3 program with
CARB’s LEV III Program. While EPA’s proposal would result in the same emission standards
for model year 2025, the phase-in schedule lags slightly behind the schedule finalized by
California. Given the issues with fleet turnover limiting emission benefits and the fact that
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manufacturers would already have developed the technology for light-duty vehicles to meet the
schedule that California is setting, EPA should finalize an emission standard phase-in that is
harmonized nationally.

Nevertheless, DEP has concerns about ... some elements of the proposed Tier 3 program that are
not harmonized with California’s Low Emission Vehicle III Program. DEP requests that EPA
examine and address these issues before finalizing the Tier 3 rule.

Respiratory Health Association (RHA)

Harmonizing Federal standards with California vehicle emission standards will bring deserved
and equitable relief from local pollution beginning in 2017. Late is better than never, and the
proposed Tier 3 rules uses a smart systems approach that treats fuel and the engine as
intertwined. It is the most cost-effective way to tackle the problem posed by the emissions for
millions of vehicles, and it will improve the lives and health of people living with or who face
increased risk of lung disease. We need EPA to finalize the strongest Tier 3 standards possible.

Southern California Association of Governments (SCAG)

SCAG appreciates EPA’s efforts to harmonize the national vehicle tailpipe and evaporative
emission and gasoline fuel sulfur content standards with California standards.

SCAG also applauds EPA’s close coordination with California’s programs for greenhouse gas
emissions from light-duty vehicles.

There appears to be some differences between the proposed Tier 3 standards and California’s
LEV III Regulations and California gasoline sulfur content standards. While acknowledging the
complexities and nuances of these programs, harmonization of the proposed Tier 3 with the
California program is important from a business and manufacturer continuity perspective. We
believe that such harmonization may yield savings to California residents through the
efficiencies of scale in the production of vehicles that meet one national standard.

Truck and Engine Manufacturers Association (EMA)

In this rulemaking, EPA proposes to coordinate its Tier 3 program for reduction of tailpipe and
evaporative emissions closely with California’s LEV III standards and with EPA’s and
California’s greenhouse gas (“GHG”) requirements for light-duty vehicles. EMA fully supports
the goal of harmonization with California’s standards and other emissions-related requirements.
Indeed, EMA has long supported harmonized, nationwide programs for regulating emissions
from heavy-duty engines and vehicles. For example, most recently, EMA supported — and
continues to support — nationwide harmonization of the OBD program for heavy-duty vehicles as
well as a single national program for reducing GHG emissions.

In the context of the Proposed Tier 3 Standards, EMA supports harmonization where such

standards are technologically feasible and reasonable in light of the myriad requirements facing
manufacturers now and in the near future. At the same time, EPA must recognize the inherent
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need for adequate leadtime and so must provide sufficient time for the implementation of any
new, aligned standards as well as an adequate period of stability between standard changes to
provide manufacturers an opportunity to recoup the investment required to meet the new
standards. Consequently, EPA must continue to work with California to assure the coordinated
and timely implementation of changes in California’s regulations where needed to achieve
desired 50-state harmonization.

- Assure full alignment between EPA and ARB standards where reasonable and feasible, while
meeting EPA’s obligations to finalize regulations that are both technologically feasible and
provide the necessary and required leadtime and period of stability

As you know, EMA and its members have been long-time proponents of regulatory alignment in
the United States and beyond. We urge ARB and CARB to work together to assure that LEV III
and Tier 3 are aligned in both intent and practice.

U.S. Coalition for Advanced Diesel Cars

However, it is vitally important that the Tier 3 rule and its implementation schedule be
harmonized with the California LEV 3 program so vehicle manufacturers and their suppliers can
focus their innovation, investments and related efforts on delivering clean advanced technology
cars and trucks to a national market.

Volvo Car Group

VCG supports the effort of the EPA to work with the California Air Resources Board (CARB)
towards a possible harmonization of the Tier 3 and LEVIII program.

It is therefore extremely important that the EPA, CARB and the industry continue to work
together to achieve harmonization.

Our Response:

EPA received numerous comments favoring close harmonization between the existing
California LEV III program and Tier 3 from a wide range of commenters, including vehicle
manufacturers, suppliers, auto dealers, states, NGOs, and private citizens. The Tier 3 standards
we are finalizing are closely coordinated with the LEV III program to create a vehicle emissions
program that will allow automakers to sell the same vehicles in all 50 states." 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 maximize reductions in criteria pollutants, GHGs, 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

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

We worked closely with CARB and the vehicle manufacturers, the latter both
individually and through their trade associations, to align the two programs. The Tier 3 program
is identical to LEV III in most major respects for light-duty vehicles (and heavy-duty vehicles, as
described in the preamble and in this Summary and Analysis of Comments document). The
levels and timing of the declining fleet-average NMOG+NOx standards are identical to those in
LEV III. Also, the final Tier 3 emissions bins to which manufacturers will certify individual
vehicle models in order to comply with the fleet-average standards are also identical to those in
LEV III. Similarly, the light-duty Tier 3 FTP PM standards and percent phase-in match those for
LEV III through MY 2024.

Some commenters observed that there are a few light-duty Tier 3 and LEV III provisions
that are different. For example, the LEV III program and the Tier 3 program have different light-
duty PM requirements late in the program (i.e., after MY 2024 (see Section IV.A.3.b. of the
preamble)), and the two programs have different final NMOG+NOx standards for small volume
manufacturers (Section IV.G.1). We are finalizing a revised SFTP (US06) PM standard, and
CARB has indicated in their comments that it plans to take similar action in near future. Also,
LEV III currently does not include an evaporative emissions leak test and standard; CARB has
indicated in their comments that they plan to adopt such requirements after Tier 3 is finalized.
CARB also indicated in their comments that they intend to consider several additional actions to
further align several minor aspects of LEV III with the Tier 3 program once Tier 3 is finalized.

Beyond the provisions mentioned above, the differences between the programs are not
major and most will exist only in the transitional years of the Tier 3 program. These additional
differences result from the fact that the LEV III requirements begin slightly earlier and that a
limited phase-in of some provisions is necessary for a smooth transition to overall aligned
programs. These temporary differences include the process for how early compliance credits are
generated and used (e.g., preamble Section IV.A.7.a); how quickly manufacturers will need
move toward certifying all of their vehicle models to longer useful-life values (e.g., Section
IV.A.7.c) and on the new test fuel (e.g., Section IV.A.7.d); and transitional emissions bins to
facilitate the transition from Tier 2 to Tier 3 (Section IV A.7.n).

Because of these temporary differences between Tier 3 and LEV III, some commenters
encouraged EPA to consider lead time and flexibility provisions to facilitate compliance as they
relate to the period before the transitional provisions are harmonized. As discussed in the
preamble and elsewhere in this document, we believe the proposed program design, as revised in
light of such comments, address these concerns of the commenters.

4.1.1.3. Treating Vehicles and Fuels as a System

* The Presidential Memorandum is found at: http://www.whitehouse.gov/the-press-office/presidential-
memorandum-regarding-fuel-efficiency-standards.
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What Commenters Said:
Ford Motor Company (Ford)

Once again, [ appreciate the opportunity to provide testimony today here. Ford will continue
working to improve air quality while harmonizing standards in order to meet these challenging
emissions control requirements. Treating fuels and vehicles as a system continues to be essential
to achieving our collective air improvement goals.

Motor & Equipment Manufacturers Association (MEMA)

Also, EPA’s integrated systems approach to vehicles and fuels, combined with the alignment to
other parallel regulations, is practical and cost-effective. Companies and government entities
alike will benefit from the resulting outcomes, such as streamlined costs for R&D and production

and reduced burden for multiple, overlapping testing and compliance protocols. (See also
4.1.1.2).

Mercedes-Benz USA, LLC on behalf of Daimler AG

Treating the fuel as part of the system in total criteria emissions and Green House Gas (GHG)
reduction is an important acknowledgement by the EPA that improvements proposed by the Tier
3 rulemaking are possible when all contributing factors are examined and optimized.

Our Response:

We agree with the commenters that treating vehicles and fuels as an integrated system is
an important aspect of the Tier 3 program design. In fact, we believe that this “systems
approach” is critical for the program to achieve its expected benefits. Section IV.A.6 of the
preamble discusses in more detail the relationship between fuel sulfur levels and the ability of
vehicles to meet the Tier 3 exhaust emission standards.

4.1.1.4. Interaction of Tier 3 Program with GHG Program

What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

In many cases, GHG emissions reductions directly compete with criteria emissions reductions in
the vehicle design. Recognizing the goal of aggressive, simultaneous reductions in GHGs and
criteria emissions, automakers have worked with agency staff to develop a program that allows a
technically feasible and cost-effective introduction of advanced technology vehicles. However,
notwithstanding the research and dialogue that has taken place, it is impossible to accurately
predict the pace of invention and innovation, the future fuel supply and pricing, or, most
importantly, consumer purchasing behavior. Consequently, we suggest that the mid-term review
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for the 2017-25 GHG/CAFE rule consider how the implementation of the GHG/CAFE rule is
impacting automakers’ ability to achieve the Tier 3 requirements and vice-versa.

Ford Motor Company (Ford)

We also encourage the agencies to evaluate the effects on new test fuel and new procedures on
fuel economy and greenhouse gas emissions. This evaluation should consider both near-term
impacts associated with the phase-in period of the new fuel and procedures, and the long-term
implications of 2017 through 2025, One National Program.

Looking forward, there are other significant elements regarding future fuels and ultimately
engine design which can have a large impact on greenhouse gas compliance. The unprecedented
increase in CAFE standards and the associated greenhouse gas requirements are driving a
dramatic reduction or downsizing in engine size and number of cylinders.

Pennsylvania Department of Environmental Protection (DEP)

The EPA should consider whether reducing sulfur levels in gasoline reduces or increases back
pressure in pre-Tier 3 vehicles’ exhaust systems, and then determine whether fuel economy is
affected positively or negatively.

If using 10 ppm sulfur gasoline in vehicles that were previously using 30 ppm gasoline
eliminates sulfur deposition on a catalyst substrate, a small change in exhaust system
backpressure should result. Depending on whether there is an increase or decrease in
backpressure, the vehicle’s fuel economy would either be enhanced or harmed. EPA should
consider this in this rulemaking.

Our Response:

As discussed throughout the final rule, EPA has designed the final Tier 3 program in full
recognition of the parallel implementation of the GHG standards in the same 2017-2025 time
frame. By aligning the implementation schedules for both sets of standards, we are facilitating
the ability of manufacturers to meet one of their stated goals, the ability to develop product plans
that simultaneously account for the technological challenges of both programs well into the
future. We considered the feasibility of the Tier 3 standards in the context of the established
GHG requirements.

As part of the 2017-2025 GHG standards rulemaking, EPA committed to a midterm
evaluation of the GHG standards for model years 2022-2025, in coordination with the California
Air Resources Board and the National Highway Traffic Safety Administration. EPA will be
making a determination as to whether the 2022-2025 GHG standards remain appropriate under
section 202(a) of the Clean Air Act. In making this determination, EPA will consider a number
of factors relevant to setting GHG standards, such as technology effectiveness, costs, leadtime,
feasibility, and other relevant factors (see 40 CFR 86.1818-12(h)). It is important to note that the
midterm evaluation is focused on the GHG standards for MY 2022-2025; there is not a midterm
evaluation of the Tier 3 standards.
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Regarding the consideration of the potential impact on GHG emissions and fuel economy
of sulfur deposition on catalysts, we are aware of no information to indicate a relationship
between fuel economy/GHG emissions and sulfur deposition related to back pressure increases.

4.1.1.5. Form of the Standards
What Commenters Said:

Children’s Environmental Health Network (CEHN)

The phase-in goals for NMOG+NOx should be calculated on a per-vehicle basis (as is proposed
for the Tier 3 PM FTP standards) as opposed to the proposed fleet-wide basis (which would
allow manufacturers to offset higher-emitting vehicles with extra-clean models). All vehicles
should be held to a per-vehicle emissions standard in order to best protect children’s health.

Our Response:

We proposed the NMOG+NOx standards in terms of corporate fleet averages. We
believe that this fleet-average approach affords manufacturers some flexibility to choose which
technologies to implement and on what timeline, limited by the phase-in schedule and the
increasingly stringent declining standards in this rule. We believe that this is an efficient way to
achieve even greater AQ and health benefits than a per-vehicle approach. We believe the fleet
average standards will provide greater AQ benefits because, when combined with the ability to
generate credits, the fleet average incentivizes manufacturers to achieve additional reductions in
the early years of the program when the standards are the least stringent.

In contrast, the per-vehicle standards we are finalizing for PM are not intended to force
increasing technological improvements over time, but rather to bring all new vehicles to the
levels being achieved by many vehicles today. In that context, fleet averaging is not appropriate,
since our intent is for all vehicles individually to meet the standard.

We note that the Tier 3 rule will result in very significant health benefits, including
specific benefits to children, as described in Section VIII.B of the preamble. We are finalizing
the form of the standards as proposed.

4.1.2. Levels of the Standards
4.1.2.1. General Comments on Level of the Standards
4.1.2.2. 120,000 Useful Life Standards

What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global):
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The CAA is equally clear in prohibiting EPA from setting durability requirements beyond
120,000 miles for vehicles less than 6,000 pounds GVWR. CAA § 207(c)(5)(B) states that the
full useful life for vehicles below 6,000 pounds GVWR is 120,000 miles. In the proposed rule,
EPA recognizes that the statute does not allow it to set durability requirements beyond 120,000
miles for vehicles less than 6,000 pounds GVWR. To avoid the statutory requirement, EPA again
proposes two compliance options for these vehicles. One of these options is viable for
manufacturers, and the other one complies with the CAA durability limit:

a. 150,000 mile durability: Manufacturers can choose to certify all of their vehicles below 6,000
pounds GVWR to the 150,000 mile fleet average standard that is harmonized with LEV III fleet
average.

b. 120,000 mile durability: A manufacturer can choose to certify a test group to the CAA
authorized 120,000 mile durability. However, in doing so, the manufacturer must meet a fleet
average for its entire fleet below 6,000 pounds GVWR that is 15 percent lower than the 150,000
mile fleet average.

Again, EPA has created an alternative compliance option that is so punitive that it effectively
forces manufacturers to comply with the option that violates the CAA. As discussed above
regarding the NMOG+NOx phase-in, EPA cannot avoid compliance with the CAA by offering
an alternative option that meets the statutory requirements, but is so burdensome that, in practice,
it will restrict manufacturer’s choices and require compliance with the option that violates the
statute. As explained above, several courts have held that when an agency provides a regulatory
scheme where only one option is truly viable, the remaining option becomes a mandate.

In this case, option (b) above is unduly onerous, because a manufacturer’s decision to certify
even one test group to 120,000 mile durability would trigger the requirement that the
manufacturer’s entire light-duty fleet is held to a more stringent durability standard. The
structure of this alternative makes it clear that EPA’s intent is to drive all manufacturers to
certify to 150,000 mile durability.

The California LEV III requirements are based on 150,000-mile durability standards, and
manufacturers are seeking harmonization between the Tier 3 and LEV III requirements. Even
though the California durability requirement is not consistent with the durability limits set forth
in the CAA, this is still no reason for EPA to either 1) violate the requirements of the CAA, or 2)
impose another Hobson’s choice on manufacturers.

We agree that a vehicle certifying to 120,000-mile durability should meet a more stringent
standard than a vehicle certifying to 150,000-mile durability. Therefore, it is appropriate for
EPA’s rules to provide that EPA will accept certification of vehicles to 150,000-mile durability
at the CARB standards. The rules should also provide that manufacturers may certify vehicles to
120,000-mile durability at a standard that is 85% of the proposed 150,000-mile bin standard. For
such vehicles, the fleet average would be calculated using the corresponding 150,000-mile bin
standard. This approach complies with the CAA without confronting manufacturers with an
onerous choice.
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Recommendation: We recommend that vehicles certifying to 120,000 mile durability be required
to meet a “bin” standard that is 85% of the 150,000 mile bin. For calculation of the fleet average,
the bin emissions would be the corresponding 150,000 mile bin value. For example, a vehicle
that certified to 120,000 mile Bin 30 would need to meet a 26 mg/mile standard, both at
certification and in use. In calculating the fleet average, the vehicle would be considered a 30
mg/mile vehicle.

Chrysler Group LLC:

The CAA precludes EPA from requiring manufacturers to certify their vehicles that are less than
3,750 pounds loaded vehicle weight (LVW) and 6,000 pounds GVWR beyond a useful life of
120,000 miles (35). EPA acknowledges this in the preamble to the proposed rule.
Notwithstanding this clear statutory requirement, EPA proposes a regulatory structure that will
effectively force manufacturers to certify all of their vehicles to a useful life of 150,000 miles.
Specifically, EPA again thwarts the CAA by proposing two compliance options — one that does
not comply with the CAA’s 120,000 useful life limitation but offers a reasonable compliance
standard, and another that provides the required statutory useful life protection but for which
compliance is so stringent that no reasonable company would ever choose it.

Under the more favorable 150,000-mile useful life compliance option, manufacturers may
choose to certify all of their vehicles below 3,750 pounds LVW and 6,000 pounds GVWR to the
150,000 mile fleet average tailpipe emissions standard (in contravention of the CAA) that is set
at a reasonable stringency and is harmonized with the LEV III fleet average standard. Under the
unfavorable 120,000 mile useful life option, a manufacturer may choose to certify a test group to
the CAA-authorized 120,000 mile useful life standard. However, if a manufacturer opts to certify
even a single test group to the 120,000 mile useful life standard (the sole useful life authorized
by the CAA), it must meet an unreasonably much more stringent fleet average standard for all of
its vehicles that are less than 3,750 pounds LVW and 6,000 pounds GVWR that is 15 percent
lower than the 150,000 mile fleet average standard.

As with the NMOG+NOx phase-in requirements for heavy-duty vehicles, EPA has created an
alternative compliance option that is so punitive that it effectively forces manufacturers to
comply with the option that violates the CAA. As detailed in footnote 35, the CAA prohibits
EPA from establishing a 150,000 mile useful life emissions standard for light-duty vehicles and
light-duty trucks of less than 3,750 pounds LVW. And, as discussed above, EPA cannot simply
circumvent the clear statutory limitation on useful life to 120,000 miles for vehicles less than
3,750 pounds LVW and 6,000 pounds GVWR by offering an alternative option that meets the
statutory requirements but is so burdensome that, in practice, it will restrict manufacturers’
choices and require compliance with the option that does not comply with the plain terms of the
statute. Again, EPA’s dual-path approach impermissibly eviscerates the statutory limitations in
the CAA. Providing a significantly more burdensome alternative compliance path that meets the
statutory requirements does not, and cannot, remedy the fact that the primary compliance path
violates the statute.

As a general matter, Chrysler supports EPA’s attempts to harmonize standards in the Tier 3 rules
with the California LEV III standards, which, as relevant here, require all vehicles to comply
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with a 150,000 mile useful life standard. However, Congress has restricted EPA in what it can do
under the CAA, and, absent an act of Congress, again, EPA cannot thwart the statutory
protections contained therein. Thus, although EPA can incentivize manufacturers to certify to a
150,000 mile useful life standard to be consistent with the LEV III program, EPA cannot
penalize manufacturers for refusing to do so (37). Moreover, the regulatory scheme EPA
proposed cannot be characterized as an “incentive” to manufacturers to accept a 150,000 mile
useful life standard. Rather, for the reasons discussed below, the alternative compliance option
EPA proposed is a penalty on manufacturers that wish to adhere to the statutory limitation to a
120,000 mile useful life standard for vehicles less than 3,750 pounds LVW and 6,000 pounds
GVWR. This penalty has two aspects:

First, EPA proposes to adopt a 120,000 mile useful life NMOG+NOx emission standard that is
85 percent of the respective NMOG+NOx 150,000 mile standard. There is no sound scientific
basis for reducing the standard by 15 percent simply because the useful life is reduced from
150,000 to 120,000 miles. To the contrary, the available data suggest that vehicle degradation
flattens out considerably after 100,000 miles and, consequently, the difference in degradation-
related emissions between a vehicle that has accumulated 120,000 miles and a vehicle that has
accumulated 150,000 miles is less than 15 percent. Catalyst degradation data obtained in
connection with an evaluation of Chrysler aftertreatment systems indicate that the difference in
degradation is instead approximately 10 percent. In any case, EPA may not arbitrarily establish a
more stringent standard for the 120,000 mile useful life, without undertaking a quantitative
analysis of emissions degradation from 120,000 to 150,000 miles that correlates to the magnitude
of the more stringent standard for vehicles certified at 120,000 miles useful life. Accordingly,
imposing a 150,000 mile useful life standard and a 15 percent more stringent 120,000 mile useful
life standard are by no means equivalent from an emissions control standpoint and do not
provide manufacturers a realistic choice. Instead, it appears that EPA is creating a 120,000 mile
useful life standard that is artificially and unreasonably stringent—by requiring emissions
reductions that are far disproportionate to the benefit that would result from accepting a 150,000
mile useful life—in order to force manufacturers to select the illegal 150,000 mile useful life
option.

Second, EPA proposes to require that where manufacturers select the 120,000 mile useful life
option for even a single vehicle model—and even if that specific vehicle model is unique in
some respect or is produced in limited quantities—they must certify all of their light-duty
vehicles and light-duty trucks to the 15 percent more stringent 120,000 mile useful life
NMOG+NOx emissions standards (See footnote). For example, if Chrysler determines that it
needs to retain a 120,000 mile useful life for its Dodge Viper specialty car, which constitutes
approximately 0.1% of its total U.S. sales volume, it must meet 15 percent more stringent
standards for its entire fleet. As with the NMOG+NOx phase-in standards for heavy-duty
vehicles discussed above, this regulatory scheme, which sweeps in a manufacturer’s entire fleet
if the manufacturer opts to pursue the 120,000 mile useful life option for a single vehicle model,
is a penalty imposed on manufacturers that refuse to forego their statutory protections. And, as
discussed above with respect to heavy-duty lead time, there is no rational basis for penalizing a
manufacturer’s entire vehicle fleet simply because the manufacturer opts for the 120,000 mile
useful life for a single model or test group, which it may need to do out of necessity. There is no
rational relationship between the insignificant increase in emissions resulting from the one model
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subject to the shorter useful life and the unreasonable and onerous emissions limitation that
would be imposed across the entire fleet. Such a poison pill or hammer is so unreasonable that it
can only be understood as a penalty for retaining the shorter useful life for even one model.
Again, that approach is unreasonable, unfair, and unlawful.

Chrysler nevertheless supports harmonization with the California LEV III requirements,
especially considering that the ARB has indicated that it may refuse to accept vehicles certified
to a 120,000 mile useful life standard as certified to the California requirements. However, EPA
can achieve this goal without unduly penalizing manufacturers that choose to certify one or more
test groups to a 120,000 mile useful life standard. As such, we believe EPA should, for purposes
of these Tier 3 rules, certify the 120,000 mile Tier 3 bin standards at 90 percent of the respective
California LEV III 150,000 mile useful life NMOG+NOx standards; but, in calculating the fleet
averages, any such vehicle would be considered at the California LEV III 150,000 mile standard.

Recommendation: Chrysler agrees that it is reasonable to adopt 120,000 mile Tier 3 useful life
standards that are lower than the corresponding California 150,000 mile LEV III useful life
standards. Chrysler recommends that EPA retain the 120,000 mile useful life NMOG+NOx bin
standards, especially where EPA has no statutory authority to impose 150,000 mile standards.

Chrysler also recommends that such 120,000 mile standards be set at 90 percent of the respective
California LEV III 150,000 mile useful life NMOG+NOx standards, with fleet average
calculations computed using the California LEV III 150,000 mile NMOG+NOx standards.

Chrysler Footnote: EPA states in the preamble to the proposed rule that it is proposing to adopt 120,000
mile useful life NMOG+NOx emissions standards that are 85 percent of the respective 150,000 mile
useful life NMOG+NOx standards, see 78 Fed. Reg. at 29,868 (“Numerically, we are proposing 120,000
mile useful life NMOG+NOx standards that are 85 percent of the respective NMOG+NOx 150,000 mile
standards.”). The proposed rule language itself, however, provides only 85 percent fleet average
standards, and fails to provide 85 percent bin standards. Given the description in the preamble to the
proposed rule, we assume that this omission was simply an oversight and not intentional. However, if
EPA decides to adopt the useful life requirements as proposed, it is critical that EPA provide in the final
rule modified bin standards reflecting the 15 percent reduction for the 120,000 mile useful life
NMOG+NOx standards (i.e., a 26 mg/mi bin reflecting a 15 percent reduction from the 30 mg/mi bin).
Otherwise, EPA’s proposed rule actually would require manufacturers that choose the 120,000 mile
useful life option to reduce emissions by more than 15 percent as compared to the 150,000 mile useful life
option, which does not appear to be EPA’s intent.

New York State Department of Environmental Conservation

Most vehicles, excluding casualty losses, remain in service well beyond current useful life
requirements (10 years, 120,000 miles). Consequently, New York encourages EPA to adopt
more stringent full useful life requirements to prevent significant erosion of emission benefits as
Tier 3 vehicles age. Specifically, EPA should adopt California’s LEV III useful life of 15 years,
150,000 miles.

Pennsylvania Department of Environmental Protection (DEP)
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The EPA is correct to extend the regulatory useful life of vehicles to 15 years or 150,000 miles
(whichever occurs first). Motor vehicles built today can easily travel over 150,000 miles before
reaching the end of their useful life. Therefore, raising the useful life value to 150,000 miles is
appropriate as an option for vehicles restricted by the Clean Air Act to a 120,000 mile useful life
and as a requirement for vehicles not so restricted. The ‘useful life’ of a vehicle is the period of
time, in terms of years and miles, during which a manufacturer is responsible for the vehicle’s
emissions performance. If the manufacturer certifies to the lower 120,000 mile useful life, it
would seem that the manufacturer should multiply the proposed 150,000 mile standard to obtain
the numerical fleet average by 0.80 not 0.85 as given in Table IV-2 due to the fact that 120,000
miles divided by 150,000 miles equals 0.80. By allowing manufacturers to use the 0.85 factor,
extra credit would be given to manufacturers for certifying to a lower useful life. CARB does not
allow manufacturers to receive credit for certifying vehicles to a 120,000 mile useful life. It
would be more appropriate for EPA to harmonize the Tier 3 requirement with the CARB would
be more appropriate for EPA to harmonize the Tier 3 requirement with the CARB standards
when it concerns useful life to provide the appropriate incentive to automobile manufacturers to
produce vehicles with a longer useful life.

Our Response:

The auto manufacturing industry has uniformly expressed the desire to produce and sell a
single national vehicle fleet, including a general ability and willingness of the industry to certify
their vehicles to a 150,000 mile, 15 year full useful life, as required by the LEV III program.
However, the CAA, written at a time when vehicles did not last as long as they do today,
precludes EPA from requiring a useful life value longer than 120,000 miles (and 10 or 11 years,
depending on vehicle category and weight) for lighter light-duty vehicles (LDVs and LDTs up to
3,750 lbs loaded vehicle weight (LVW) and up to 6,000 Ibs GVWR (i.e., LDT1s)). For heavier
light-duty vehicles (i.e., LDT2s, 3s, 4s, as well as MDPVs, representing a large fraction of the
light-duty fleet), this statutory restriction does not apply, and we are finalizing a 150,000 mile,
15 year useful life value, as proposed.

For the lighter vehicles, we are continuing to apply the 120,000 mile (and 10 or 11 year,
as applicable) useful life requirement from the Tier 2 program, also as proposed. (LEV III does
not allow 120,000 mile useful life certification beyond the phase-in period and therefore vehicles
certified as 50-state offerings under a harmonized approach will also need to comply with the
150,000 mile useful life for LEVIII regardless of the Tier 3 120,000 mile useful life option.) For
these lighter vehicles, manufacturers are allowed to certify to either useful life value. In order
for the Tier 3 NMOG+NOx standards to represent the same level of stringency regardless of
which useful life value manufacturers choose, we proposed and are finalizing proportionally
lower numerical values (85 percent of the NMOG+NOx 150,000 mile standards based on a data
analysis provided in Chapter 1 of the RIA) for the declining fleet average FTP NMOG+NOx
standards when a manufacturer chooses the 120,000 mile useful life for eligible vehicles. The
RIA analysis, also provided in the draft RIA for the proposed rule, provides robust support for
the 85-percent value for the adjustment to the NMOG+NOx standard. Commenters did not make
any specific comments about our analysis, including providing supporting information to support
a different percentage adjustment value.
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We proposed that a manufacturer that certifies any vehicle model under the 120,000 mile
provision be required to certify all their LDVs and LDT s to the 120,000 mile useful life and
associated numerically lower FTP NMOG+NOx fleet average standard. Comments from the
auto industry expressed a concern that this approach would be inflexible to manufacturers’ needs
and unnecessarily burdensome. We disagree that the requirements proposed for the 120,000
mile provision were punitive or create a mandate, but we have considered the concerns expressed
by commenters and believe that the emission benefits of Tier 3 program will be maintained if
certification of these lighter vehicles to the 120,000 mile useful life standards is allowed on a test
group basis. Therefore we are finalizing this revised approach.

We have also considered the comments that recommended that EPA set specific “bin”
standards at proportionally reduced levels (factor of 0.85) for manufacturers that choose the
120,000 mile useful life for their lighter vehicles and then include those vehicles in a single
150,000 mile useful life fleet average as proof of compliance. We do not believe it is appropriate
to allow a vehicle certified to (and only held to) a 120,000 mile useful life to have their projected
emission results included with vehicles that meet the higher 150,000 mile useful life
requirement. Manufacturers that choose the 120,000 mile useful life option likely would be
doing so specifically to avoid any durability liability beyond the 120,000 mile point, and
therefore their performance at the level of the standards is not guaranteed or legally required
beyond the 120,000 mile useful life. As the analysis that we performed and that we discuss in
Chapter 1 of the RIA was done on a fleet average basis, we believe that it is appropriate for
manufacturers to certify each test group to the same Tier 3 ‘bin’ levels and then to average all the
120,000 mile test groups against the “85 percent” adjusted FTP NMOG+NOx standard for that
model year and separately average all of the 150,000 mile test groups to the unadjusted standard.
Manufacturers are required to maintain separate 120,000 mile and 150,000 mile fleet averages if
they choose to certify some vehicles to the lower useful life standards. With this continued focus
on respective fleet average standards for 120,000 mile and 150,000 mile useful life test groups,
we do not see an additional value to creating different sets of bins given the existing variety of
certification bins available above and below the two separate fleet average standards throughout
the phase-in and into the final program.

4.1.2.3. Specific Comments on FTP NMOG+NOx Standards
What Commenters Said.:
Manufacturers of Emission Controls Association (MECA)

Two recent research programs have discussed pathways to reaching Tier 3, Bin 30 exhaust
standards with a light-duty diesel vehicle. The first of these is the Cummins Advanced
Technology Light-Duty Diesel Aftertreatment System (ATLAS) program, sponsored by the U.S.
Department of Energy (DOE). Details of this project were presented at the 2012 DOE DEER
Conference held in Dearborn, MI (see:

ww .eere.energy.gov/vehiclesandfuels/resources/proceedings/2012 deer presentations.html,
presentation by Mr. Cary Henry, Cummins, Inc.) and included in SAE paper no. 2013-01-0282
that was presented at the April 2013 SAE International Congress in Detroit, MI. Advanced diesel
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emission control technologies, including a passive lean NOx adsorber and an SCR-coated DPF
that utilizes direct ammonia reductant injection, have been combined in this program with
advanced combustion controls on a 2.8 liter, 4 cylinder diesel engine to demonstrate a pathway
to Tier 3, Bin 30 exhaust emissions compliance on a full-size, light-duty pick-up truck. A second
approach to Tier 3, Bin 30 exhaust levels on a light-duty diesel vehicle was discussed by
Southwest Research Institute in SAE paper no. 2013-01-1301 (presented at the April 2013 SAE
International Congress in Detroit, MI). This project combines advanced diesel combustion
technologies, including high temperature glow plugs, with a close-coupled lean NOx adsorber
catalyst + catalyzed DPF emission system to significantly reduce cold-start emissions and
provide a pathway to Tier 3, Bin 30 exhaust emission compliance on a 2 liter diesel-equipped
sport-utility vehicle.

Our Response:

EPA acknowledges these comments supporting the feasibility of the 30 mg/mi
NMOG+NOx standard.

4.1.2.4. Specific Comments on SFTP NMOG+NOx Standards
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

SFTP Fleet Average and Family Emission Limits: Unlike Tier 3, Tier 2 (and LEV II) vehicles
certify to a different SFTP standard scheme. Tier 2 vehicles certify to an SFTP standard based on
the FTP bin to which the vehicle is certified, while in Tier 3 the FTP and SFTP standards are
independent. The Tier 3 and LEV III programs both include the previous generation vehicles in
the fleet average. Under the LEV III program, for a LEV II vehicle the certification data is used
in the calculation of the fleet average, projected out to 120,000 miles using a deterioration factor
or actual test results if testing was conducted using aged components. For compliance purposes
(confirmatory and in-use), the vehicle is held to the standard to which it was certified. However,
it appears that under the Tier 3 program, EPA will not allow projected certification data to be
used in the fleet average calculation for Tier 2 or interim Tier 3 vehicles. Instead, a
manufacturer-specified SFTP FEL, which a manufacturer would be held to under confirmatory
and in-use testing, would be the value used in the fleet average calculation and would become
the new certification standard for that vehicle.

Under EPA’s approach of treating values used in the fleet average calculation as emission
standards, subject to confirmatory and in-use testing, manufacturers will be forced to add a
compliance margin when choosing an FEL under the Tier 3 program for these Tier 2/interim Tier
3 vehicles. For example, a MY 2018 Tier 2 (a.k.a., “interim Tier 3”) vehicle with SFTP
certification data showing emissions of 95 mg/mile projected to 120,000 miles would use a 95
mg/mi value in the ARB’s fleet average calculation. However, under EPA’s Tier 3 program the
manufacturer might choose an FEL of 145 mg/mile (a 35% compliance margin, which is not
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atypical) to allow sufficient compliance margin given the various sources of variability (vehicle-
to-vehicle, test-to-test, etc.) that a manufacturer must consider relative to confirmatory and in-use
compliance testing.

The net effect of this difference is to unnecessarily increase the stringency of the Federal SFTP
program over the California program. To address this difference, harmonization with LEV 111
would only be applicable to “interim Tier 3” vehicles (Bin 125, Bin 160, and the Bin 20 or Bin
30 PZEV vehicles discussed above) and thus would only apply to a small sub-set of vehicles, and
only then through the MY 2019.

Recommendation: We recommend EPA adopt the following new paragraph (or changes to this
effect) in the interim provisions of section §86.1811-17(b)(7)(iii)(C):

“(C) For vehicles certified to bins higher than Bin 70, and Bin 30 or Bin 20 vehicles which
received partial zero emission vehicle (PZEV) credit in California that certified to interim Tier 3
using carryover emissions data, compliance (confirmatory and in-use) will be based on the Tier 2
certification values contained in §86.1811-04.”

SFTP 4,000-Mile Standard Prior to MY 2020: EPA has proposed to retain the 4K SFTP
standards from the Tier 2 program to prevent “backsliding” for vehicles certified in the earlier
portions of the Tier 3 program when the composite SFTP fleet average standards might allow
room for less robust SFTP calibrations. Under the proposal, these standards would apply to all
“Interim Tier 3 vehicles.” The agency concluded the interim SFTP standards would not need to
apply to “Final Tier 3 Vehicles,” since their emission system designs should be sufficiently
robust to mitigate the agency’s concern about SFTP backsliding. “Final Tier 3 Vehicles” would
include those certified to the new useful life (i.e., 150K), Tier 3 certification fuel, and new PM
standards. All others would be considered “Interim Tier 3 Vehicles.”

Since EPA’s definition of Interim Tier 3 Vehicles would then include all vehicles certified using
the option to test with the California E10 certification fuel, all such vehicles would be subject to
the interim 4K SFTP standards — even if these vehicles were certified to some of the cleanest
bins and to 150K SFTP standards on E10. For example, a vehicle might be certified to Bin 70 or
below, perhaps even as low as Bin 20, plus the 150K useful life (for FTP and SFTP) and the new
PM standard, but it would still be considered “interim” because it was tested on the California
LEV III E10 certification fuel. Such vehicles should be expected to have calibrations as robust as
any Final Tier 3 Vehicles, including the new SFTP standards at full useful life, and should not be
subject to the interim 4K SFTP standards.

While we do not think there is a need for the interim 4K SFTP standards at all; if the agency is
going to insist on retaining them it would make more sense to link these standards to the
transitional Tier 3 bins, i.e., those above Bin 70, rather than linking them to the more complex
definition of Interim Tier 3 Vehicles. Additionally, having this simplistic link to the bin structure
rather than to multiple variables of the more complex Interim Tier 3 Vehicle definition would
simplify both reporting requirements for the manufacturers and data acquisition and tracking
burdens for the agency, and would do so without any loss of stringency or backsliding.
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Recommendation: We recommend that EPA change the applicability of the 4K SFTP standard
such that it would apply to only those bins above Bin 70 rather than to all vehicles that have been
defined as Interim Tier 3 Vehicles through MY 2019 only.

Interim In-Use Standards: Similarly, interim in-use standards are appropriate for SFTP for both
the MDV and LDV classes. For the first time ever, the SFTP standards will apply at a 150,000
mile useful life. And the required levels will be far lower than current standard levels. These two
factors, coupled with the rapid introduction of new technologies driven by the GHG and fuel
economy requirements, justify the need for interim in-use SFTP standards to help manufacturers
manage their in-use compliance risk. [EPA-HQ-OAR-2011-0135-4461-A1, p. 24]

Recommendation: We recommend EPA continue the historic practice of allowing interim in-use
standards by harmonizing with the LEV III interim in-use standards for the HDV FTP and SFTP
requirements and the LDV SFTP requirements.

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

In discussing the SFTP NMOG+NOx feasibility, EPA notes “The proposed new emission
requirements include stringent NMOG+NOx composite standards over the SFTP that would
generally only require additional focus on fuel control of the engines and diligent
implementation of new technologies like gasoline direct injection (GDI) and turbocharged
engines.” There are no supporting data in the DRIA to substantiate this comment and in fact the
following section notes that “A range of technology options exist to reduce NMOG and NOx
emissions from both gasoline fueled spark ignition and diesel engines below the current Tier 2
standards. Available options include modifications to the engine calibration, engine design,
exhaust system and after treatment systems.” and further add that “To achieve the NMOG+NOx
Tier 3 SFTP standard manufacturers will need to develop and implement technologies to manage
catalyst temperatures during high-load operation without using fuel enrichment.”

California Air Resources Board (CARB)

CARB supports U.S. EPA’s proposal to not include relaxed interim emission standards for non-
methane organic gas (NMOG) + oxides of nitrogen (NOx) and (PM) in the light-duty SFTP
program. CARB agrees that the technologies required for the proposed SFTP emission standards
are well-established and interim emission standards, typically reserved for new technologies, are
not needed. Accordingly, CARB intends to propose alignment with this proposal once the Tier 3
program 1is finalized.

International Council on Clean Transportation (ICCT)

The SFTP standards are too lenient and, as proposed, will not be effective. Current vehicles
certified to Tier 2 bin 2 or LEVII-SULEV have average NMHC+NOx emissions of less than 10
mg/mi, more than 80% below the proposed limit of 50 mg/mi in 2025. Similarly, the proposed
SFTP particulate standards are 3.3 times higher for vehicles 6000 GVWR than the proposed FTP
standard. Setting the SFTP standards properly is especially important for diesel engines, as diesel
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emission control hardware requirements are largely set by the high load conditions on the SFTP.
SFTP NMHC+NOx standards should be set at no more than 20 mg/mi and SFTP particulate
standards at no more than 6 mg/mi.

SFTP Standards: For the most part, the overall stringency of the proposed rules is adequate and
the provisions, including leadtime and credit provisions, are appropriate. However, ICCT is
extremely concerned that the SFTP requirements are far less stringent than the FTP
requirements. While the proposed Tier 3 SFTP standards are a major improvement over the
SFTP standards for Tier 2, the Tier 2 SFTP standards were unchanged in stringency from the
Tier 1 SFTP standards and, thus, completely ineffective. Thus, despite the large reduction in the
SFTP standard levels, the proposed SFTP standards are still far too lenient and will not achieve
the objectives of the SFTP standards to reduce in-use emissions.

To demonstrate our concerns, we have analyzed the stringency of the proposed SFTP standards
in two different ways. The first method compares the proposed SFTP standards against current
SFTP emission levels. The second method compares the proposed SFTP standards against the
proposed FTP standards.

Current SFTP emission levels: Figure 1-5 [of number EPA-HQ-OAR-2011-0135-4304] in the
draft RIA (page 1-18), reproduced below, demonstrates that the average SFTP NMHC+NOx
emissions for current vehicles certified to Tier 2 bin 2 or LEVII-SULEV emission standards (the
orange bars) is less than 10 mg/mi, and the highest emissions seen is about 42.5 mg/mi. The
proposed SFTP NMHC+NOx standard drops from 103 mg/mi in 2017 to 50 mg/mi in 2025. So,
the proposed standard for 2017 is more than 10 times the average emissions of current vehicles
and the proposed 2025 standard is more than 5 times the average emissions of current vehicles.

Proposed SFTP versus proposed FTP standards: The original SFTP standards, adopted in 1996
and applied to Tier 1 vehicles, found that the incremental emissions on the SCO3 and USO6
cycles was similar in magnitude to the incremental emissions from the cold start on the FTP.
Thus, SFTP standards for Tier 1 vehicles were set at the same numeric level as the FTP
standards.

As the SFTP standards are hot, running emissions only, it is appropriate to separate the FTP
requirements into cold start emissions and hot, running emissions. The proposed NMHC+NOx
FTP standards are 30 mg/mile. The draft RIA states (page 1-6): [EPA-HQ-OAR-2011-0135-
4304-A1, pp. 13-14] ’Based on modal analysis of a gasoline powered vehicle being operated on
the FTP cycle, approximately 90 percent of the NMOG emissions occur during the first 50
seconds after a cold start. In addition, about 60 percent of the NOX emissions occur in these
early seconds.’

The Tier 2 bin 2 standards were 10 mg/mi for NMHC and 20 mg/mi for NOx. Using this ratio
and applying it to the cold start emission ratios from the draft RIA, 70% of NMHC+NOx
emissions on the FTP are from the cold start (90% x 1/3 + 60% x 2/3). This means that about
30% of NMHC+NOx FTP emissions are from hot, running operation and, thus, account for
about 9 mg/mi of the proposed FTP standards.
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The proposed NMHC+NOx SFTP standards are 50 mg/mi, or 5.5 times higher than the hot,
running emissions portion of the FTP standards. This is so lenient as to be essentially no off-
cycle control. And this is with respect to current vehicles, much less for 2025 with several
additional generations of emission control development.

After application of the standard 50 percent compliance margin, hot, running NMHC+NOx
emissions on the FTP are about 4.5 mg/mi. Current SFTP NMHC+NOx emissions from Tier 2
bin 2 and LEVII-SULEYV vehicles are a bit less than twice this amount. This is a reasonable ratio
between SFTP and hot, running FTP emissions. This, in turn, indicates that the hot, running FTP
comparison supports the analysis of SFTP emissions from current vehicles.

Both the current SFTP data and the proposed hot, running emissions on the FTP support actual
SFTP NMHC+NOx emissions of less than 10 mg/mi. After adding the standard x2 in-use
compliance margin, the SFTP NMHC+NOx standard should be set at no more than 20 mg/mi.

Setting appropriate SFTP standards is especially important for diesel vehicles. The cold start in
the FTP largely determines the emission control system design for gasoline vehicles. The
primary need for SFTP gasoline engine standards is to ensure that proper calibrations are used
off-cycle and that emissions remain reasonable in-use. However, for diesel engines, the emission
control system design is largely determined by high load operation. Thus, while the proposed
SFTP requirements would likely not impact gasoline hardware design, ineffective SFTP
standards could lead to selection of diesel emission control systems that are less effective in-use.

In fact, this has already been seen in Europe, where Euro IV and Euro V heavy-duty vehicles
equipped with selective catalytic reduction (SCR) systems have significantly elevated emissions
of nitrogen oxides (NOx) during in-use driving, particularly when operating in urban traffic. In
some cases, actual in-use urban emission levels may be as high as or higher than those from
much older vehicles with engines certified to more lenient emission standards (9). This illustrates
the importance of setting emission standards using representative test procedures and appropriate
standards.

ICCT does have concerns in two areas. First, while the proposed supplemental FTP standards
are a major improvement over the SFTP standards with Tier 2, they are still not stringent
enough. The Tier 1 SFTP standards were set at the same numeric level as the Tier 1 FTP
standards. While the proposed SFTP NMOG plus NOx standards are 67 percent higher than the
proposed FTP standards.

Mitsubishi Motors R&D America, Inc (MRDA)

We completely agree with the Alliance and Global Automakers comments regarding concerns
with the SFTP test. The SFTP test, which is used to calculate the NMOG + NOx fleet average, is
a composite of the SCO3 and USO06 tests. The SCO3 test is expensive and time-intensive to run,
and the USO06 is highly driver-dependent relative to any other vehicle emissions test. As the
overall emission standards for the FTP become more stringent in the proposed Tier 3 program,
automobile manufacturers will make significant changes to comply, e.g. changes to catalysts,
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engine calibrations, and transmission gear ratios, etc. It is unknown how these changes will
affect the SFTP emissions and therefore compliance with the new standards.

The proposed Tier 3 program does not include early credits for SFTP compliance. Early credits
are a necessary compliance flexibility for automotive manufacturers, since they cannot control
for market uncertainty, i.e. which vehicles customers will purchase. It will be an unnecessary
(and extremely challenging) compliance burden for OEMs to comply with a federal regulation
that will not allow early credits, and with the LEVIII program that will allow early credits. This
discrepancy between the Federal and California programs can create significant differences
between the two sets of standards.

Additionally, the proposed Tier 3 program does not allow for interim in-use SFTP standards,
whereas they are included as part of the LEV III program. Without additional allowances for in-
use standards during the interim years, it will be difficult for manufacturers to learn about the
new technologies and how well they work over time. New technologies will be strongly
penalized under the Tier 3 program in comparison to the LEV III program. For example, if an
OEM starts basic development work in Spring/Summer 2014 in order to certify the vehicle in
2016, calibrations can be made to meet the required standards. However, the performance of the
vehicle over time is unknown. Therefore, interim in-use standards would help alleviate this
uncertainty.

Another area which demonstrates a lack of harmonization between the proposed Tier 3 program
and the LEV III program is SFTP fleet average compliance. EPA is proposing that non-Tier 3
(i.e. Tier 2) test groups use the Tier 3 120K Family Emission Limits (FEL) for fleet average
certification and for confirmatory and in-use standards. EPA is effectively penalizing the Tier 2
carryover vehicles by making it harder to meet their fleet average SFTP compliance level. This
requirement would retroactively change fleet average compliance standards for non-Tier 3
vehicles. Additionally, this requirement means that non-Tier 3 test groups would be counted
differently for fleet average compliance under LEVIII and Tier 3. A lack of harmonization in this
area will introduce a significant reporting burden for manufacturers. Duplicate certification and
confirmatory compliance strategies will be necessary and provide no air quality benefit. Similar
to LEV III, EPA should allow non-Tier 3 vehicles to use Tier 2 emissions certification data for
confirmatory and in-use requirements.

NPRM Comments: For the reasons stated above, we request the following:

-Allow early credits for SFTP compliance.

-Provide interim in-use standards for SFTP compliance.

-Harmonize with the LEVIII program for SFTP fleet average compliance by allowing non-Tier 3
vehicles to use Tier 2 emissions certification data for confirmatory and in-use requirements.

Supplemental Federal Test Procedure (SFTP): Allow early credits and provide interim in-use
standards for SFTP compliance. EPA should harmonize with the LEVIII program by allowing

non-Tier 3 vehicles to use Tier 2 emissions certification data for confirmatory and in-use
requirements.

Natural Resources Defense Council (NRDC)
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Based on EPA’s own analysis of current vehicle performance, the Tier 3 standards for the
Supplemental Federal Test Procedure (SFTP) should be more stringent. As presented in the Draft
Regulatory Impact Analysis (DRIA), Figure 1-4, model year 2010 and 2011 vehicles certified to
Bin 5 had average HC+NOx levels at or below EPA’s proposed NMOG+NOx standard of 50
mg/mi for model year 2025. Further, Bin 2 vehicles, shown in DRIA Figure 1-5, had average
HC+NOx emissions below 15 mg/mi and maximum levels below 50 mg/mi. Under Tier 3, it is
expected that existing and new technologies enabling vehicles to reach Bin 2 and 3 levels will be
much more widespread in the fleet. Clearly, a standard even lower than 50 mg/m is technically
and economically feasible.

Union of Concerned Scientists (UCS)

Millions of Americans breathe cleaner air as a result of our nation’s clean air laws but serious
challenges remain. More than 1 in 3 Americans still live in areas where air pollutant levels
exceed at least one of the health-based National Ambient Air Quality Standards. Passenger
vehicles remain the second largest emitters of nitrogen oxides (NOx) and volatile organic
compounds (VOCs) in the U.S. — the primary pollutants that form smog. These vehicles also
emit more than half of all carbon monoxide pollution and contribute to particulate matter
emissions. It is therefore essential that the Tier 3 standards for both PM and NMOG+ NOx be
sufficiently stringent as to provide quantifiable and real reductions in harmful emissions.

We urge EPA to consider levels for the SFTP for both PM and NMOG+ NOx that are
sufficiently stringent to ensure that they are suitably protective of human health and the
environment.

Supplemental Federal Test Procedure: EPA should revisit the non-methane organic gas plus
nitrogen oxides (NMOG+ NOx) and particulate matter (PM) exhaust emission requirements to
ensure that the emission requirements of this test procedure are suitably protective of human
health and the environment.

We are concerned that the proposed Supplemental Federal Test Procedure (SFTP) is not
sufficiently stringent. In 2025, the Federal Test Procedure (FTP) requires a NMOG+ NOx limit
of 30 mg/mile, regardless of class size, while the SFTP level is 50 mg/mile. The SFTP is 67%
higher than the FTP. Additionally, the Regulatory Impact Analysis (8) shows that the average
SFTP NMOG+ NOx emissions for current light duty vehicles certified to Tier 2 Bin 2 are less
than 10 mg/mile, and the highest emissions are just over 40 mg/mile. The RIA also shows that
Tier 2 Bin 5 vehicles currently average approximately 30mg/mile for light duty vehicles and up
to approximately 50 mg/mile for the largest light duty trucks. This means that the highest current
Tier 2 Bin 2 and the average Tier 2 Bin 5 emitters are already compliant with the proposed 2025
standard, and that the 2025 standard is five times the emissions of the average current Tier 2 Bin
2 vehicle.

Our Response:
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We received a variety of comments regarding the proposed SFTP standards. On one
hand, several commenters stated that the proposed standards are too lenient, based on their
evaluation of vehicle emission test data we presented in the NPRM. We have considered these
comments and have reviewed the data from the NPRM. Our conclusion from that data continues
to be that the SFTP NMOG+NOx emission levels that we are finalizing are sufficiently low to
ensure that manufacturers will accomplish the purpose we had set out for these standards — to
largely eliminate the use of fuel enrichment events (and their emission consequences) and
discourage “backsliding” on SFTP emissions performance as new vehicles are developed,
including diesels whose NOx emission control hardware requirements have historically been set
by the high load conditions found on the SFTP.

As a result, we designed the standards to essentially eliminate fuel enrichment events and
their emissions consequences, thereby resulting in important emissions reductions. See Chapter
1 of the RIA for an analysis of this data. Based on our reassessment, we continue to believe that
significant additional real-world emission reductions will not result through SFTP NMOG+NOX
standards lower than the 50 mg/mi fully phased-in level we are finalizing. We considered the
analyses of commenters arguing that a lower standard is shown to be achievable by some
vehicles today, in part based on an assumed relationship between FTP and SFTP performance.
We do not see a strong enough relationship between these emissions to draw conclusions about
the standard levels. As we discuss here and in the preamble, we find it more compelling to
observe the close relationship between SFTP operation and fuel enrichment events.

The 50 mg/mi final level of the standard ensures that over the SFTP cycles, vehicles will
have little opportunity to deviate from the tight emission controls established for the FTP. Any
lack of attention to the SFTP cycles will result in exceedance of the standards due to the highly
non-linear emission performance of the emission control systems when fuel enrichment events in
gasoline vehicles occur or when diesels do not properly control NOx aftertreatment. (To achieve
additional meaningful reductions for SFTP “off-cycle” like operation, EPA would need to pursue
a “not to exceed” requirement similar to what is required for heavy-duty engines; such an
approach would require significant new research and we did not propose this for Tier 3.) Again,
we believe that the 50 mg/mi NMOG+NOx standard will ensure that the SFTP performance of
future vehicles with future technologies continues to be comparable to that attained by the
current Tier 2 fleet. Finally, the fuel enrichment limitation provisions we are finalizing will
further support the goals of SFTP standards.

On the other hand, a few commenters stated that as compared to the LEV III program,
compliance with the Tier 3 SFTP NMOG+NOx standards, including manufacturer-selected
FELs, is unnecessarily stringent. The LEV III program has the challenge of determining a fleet
average for SFTP that includes LEV II vehicles previously certified only to the 4,000 mile (4K)
standards and LEVIII certified to more stringent standards that apply to full useful life. LEV III
allows the LEV II results to be deteriorated to full useful life for purposes of fleet average
calculation. However these LEV II SFTP requirements remain only 4,000-mile standards.

Unlike LEV II, the Tier 2 SFTP standards have always been full useful life (not only

4,000-mile) standards, and we continue to require all Tier 3 vehicles to also meet full useful life
standards. When transitioning allowable “carryover” vehicles into “interim” Tier 3,
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manufacturers will need to determine the self selected SFTP FEL that they believe represents the
full useful life performance of that vehicle. This self-selected standard will be what the
manufacturer will be held to for in-use testing in addition to determining the fleet average level
at certification. It is possible that the Tier 3 program may require a manufacturer to select an
FEL that is numerically higher than the carryover LEV 11 4,000-mile result with deterioration
applied, but it is at the discretion of the manufacturer to select an FEL that represents expected
full useful life performance. This situation, if it occurs, is not inconsistent with our overall intent
for the SFTP standards, and we are finalizing these provisions as proposed.

Comments regarding the 4K SFTP standards for Interim Tier 3 vehicles suggested that if
we insist on retaining this requirement, it should only apply to Bins higher than Bin 70. The
purpose of retaining this requirement for all Interim Tier 3 vehicles is that by definition, Interim
Tier 3 vehicles are not meeting the full requirements of Tier 3, which include the final E10 test
fuel and the stringent PM standards for both FTP and SFTP. The 4K SFTP requirement is a very
effective requirement for protecting against excessive PM emissions during conditions like
aggressive or high-speed driving behavior. Until the vehicles meet the stringent Tier 3 PM
standards for SFTP, PM emissions will generally be controlled to current Tier 2 performance
levels by maintaining the 4K SFTP requirements. Vehicles utilizing LEV III test fuel during the
phase-in may be considered Final Tier 3 if they meet the new PM standards and the 150,000 mile
useful life requirements.

Several commenters supported relaxed interim in-use SFTP NMOG+NOx standards for
light-duty vehicles. Also, one commenter recommended adding early credit provisions for the
SFTP NMOG+NOx standards. As discussed above, the levels of these standards are not
intended to force major new technological improvement, and will not be challenging for most
manufacturers for most vehicles. Based on our analysis of in-use emission performance from
IUVP testing, as discussed in the RIA, we do not believe that interim in-use standards are
necessary even with the increase in useful life requirements and the introduction of new
technologies in response to GHG and fuel economy requirements, and we are therefore finalizing
SFTP NMOG+NOx standards without associated interim in-use standards. In their comments,
CARB supported this approach and stated in their public comments their intention to propose
alignment with this approach once the Tier 3 program is finalized. Similarly, we do not believe
early credits will be necessary to facilitate compliance with the SFTP standards, and we are not
finalizing early credits for this purpose.

API and AFPM incorrectly state that there are no supporting data to substantiate
statements about SFTP NMOG+NOx feasibility. EPA analyzed in-use certification test results
for model years 2010 and 2011, which represent the most recent model years for which complete
IUVP data sets are available. This analysis can be found in RIA chapter 1.3. The analysis
indicates that most vehicles are already meeting the final SFTP composite standard of 50 mg/mi.
We concluded that the small number of vehicles currently not meeting the final standards will
need additional focus on the SFTP cycles and/or possible hardware improvements to better
manage temperature concerns. Additionally, we recognize that our analysis may not have
included some newer technologies that have just recently entered the market and that these
technologies may require diligent implementation to meet the Tier 3 standards.
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4.1.2.5. Specific Comments on FTP PM Standards
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

Another point of concern is that the PM standards are flat standards that all vehicles must meet,
as compared to fleet average standards that are proposed for NMOG+NOx compliance. Thus the
risk that a particular type of technology would be precluded by the PM standards is increased
because such technology cannot be certified to a higher bin and offset by a different technology
certified to a lower bin.

It is also worth noting that the PM standards begin at a time when manufacturers enter the eighth
year of the most stringent GHG standards in history, when the number of ZEVs and PHEVs
jumps considerably in California and the Section 177 states, and while reducing exhaust
emissions by 75 percent on both the FTP and SFTP and phasing in zero evaporative emission
standards on all vehicles.

American Lung Association

Harmonize PM Standards with CARB now. We strongly urge EPA to harmonize the Federal
Test Procedure (FTP) PM emissions standard with CARB to 1 mg/mile by 2025. Diesel vehicles
and some gasoline-powered vehicles have the technology to meet a 1 mg/mile PM standard
today. According to the International Council on Clean Transportation (ICCT) in their comments
to CARB on the Low Emissions Vehicle program III, certifying vehicles to a low standard can
be challenging, but can be done. ICCT recommended focusing on the more precise solid particle
number measurement such as in the United Nations Particle Measurement Programme as an
alternative proxy, but not a replacement, for the gravimetric method. Technology exists today to
collect and report particle number emissions. Automakers in Europe currently do so, therefore,
given the lead time, this issue should be resolved by 2017.

Appalachian Mountain Club (AMC)

In setting the particulate matter emissions standard and the Supplemental Federal Test Procedure
(FTP) we urge EPA to use the lowest feasible mg/mi level supported by the EPA’s own testing
information. In addition, the Agency should consider the current efforts by the California Air
Resources Board for the California Low Emission Vehicle 3 standards, which is phasing in a 1
mg/mi FTP standard starting in 2025.

California Air Resources Board (CARB)

CARB supports the Tier 3 PM standards proposed by U.S. EPA through the 2024 model year.
These standards, when fully implemented in 2022, represent a 70 percent reduction from current
PM standards and will ensure new vehicles and technologies will continue to perform at levels
achieved by the best of today’s vehicle technologies. We also agree with U.S. EPA that these
standards are readily achievable with no additional technology or hardware.
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However, the federal program does not include the LEV III 1 milligram per mile (mg/mi) PM
standard that phases-in between model years 2025-2028, stating “In order for U.S. EPA to
propose a standard at this level, there must be established methods to, reliably and consistently
measure PM below that standard, for compliance purposes.” While we understand U.S. EPA’s
reluctance at this time due to concerns with current and proposed test methods, we encourage
U.S. EPA to consider adoption of such a standard as discussed below. CARB is in the process of
completing testing studies, which will show that existing methods can be modified in a
straightforward manner to achieve accurate and repeatable measurement of sub-1 mg/mi PM
emissions. At the same time, CARB is also pursuing additional research to explore alternative
methods for PM measurement in order to take advantage of promising, new commercially
available real-time instruments. We also urge U.S. EPA to re-examine the proposed PM
standards for the SFTP for the reasons discussed below.

CARB adopted the 1 mg/mi PM standard because PM emissions are a particular concern for
their multiple impacts on public health, air quality, and the global climate. In general, mobile
sources (mainly cars and trucks) are not major contributors to the statewide total PM mass
inventory. For instance, the PM emissions from light-duty vehicles add up to less than 5 percent
of the total California PM2.5 inventory. However, they do contribute significantly to urban
pollution and human exposure, such as the elevated concentrations of PM near heavily-travelled
roadways. Historically, PM emissions from diesel engines were of most concern because of their
high PM emission rates relative to gasoline engines. But as the modern diesel engine achieves
increasingly lower PM emissions, the interest in and relative contribution of PM emissions from
an ever increasing number of gasoline-fueled light-duty vehicles is growing. Thus, the need for
maximum mitigation of PM emissions at the source (i.e., tailpipe) using the most technically and
economically feasible approach is paramount.

Comment 1 - Harmonization of 1 mg/mi PM standard between Tier 3 and LEV III: As stated
above, based on studies CARB and others have conducted recently, we believe the measurement
method will not be an issue for implementing a 1 mg/mi PM standard for the 2025 model year or
sooner. We agree with U.S. EPA on the statement that meeting the 1 mg/mi PM standard
requires establishing methods to reliably and consistently measure PM below the standard.
CARB, U.S. EPA, and some industry laboratories have already measured and reported PM
emissions from light-duty vehicles well below 1 mg/mi using the existing three filter method
prescribed by 40 CFR Part 1065. In its draft Regulatory Impact Analysis, U.S. EPA reported
FTP composite PM emission results for 16 light-duty passenger cars and trucks (Table 1-8 of the
Regulatory Impact Analysis). Reported PM emissions from 11 of the 13 conventional port fuel
injection vehicles were below 1 mg/mi, ranging from 0.10 to 0.93 mg/mi. With the exception of
a few repeat results with comparatively high variability, the data in Figure 1-8 of the Regulatory
Impact Analysis suggests reasonably good precision and repeatability in the vast majority of the
tests. The reason for the high variability in a few results needs investigation, but may be
attributed to vehicle stability. Reproducibility between different tests cells and/or laboratories
also needs to be addressed so that consistent results for certification and compliance can be
generated within acceptable margins.

CARB has already developed and implemented a strict laboratory filter handling and weighing
procedure (MLD 145) that minimizes variability from the filter weighing contribution of PM
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measurement. The background contribution from the Constant Volume Sampler dilution tunnel
at CARB facilities has been determined to be no more than 2.5 micrograms per filter. The
proposed test method in 40 CFR Part 1066 allows for a maximum background correction of 5
micrograms per filter, which is equivalent to 0.20 mg/mi PM with nominal Constant Volume
Sampler flow of 350 standard cubic feet per minute and no secondary dilution. Allowance for the
correction subtracts most or all of the system’s contribution to a PM measurement. Therefore,
manufacturers can design closer to the standard and still have a reasonable probability of passing
a one test certification requirement.

CARB also agrees with U.S. EPA’s proposed test procedure changes that will allow the use of
fewer filters when conducting PM measurements. Conceptually, this will reduce measurement
variability as well as the test burden associated with weighing multiple filters. CARB is
evaluating the various filter options proposed in 40 CFR Part 1066 and develop defined filter test
method procedures. We expect the additional options will show even further improvement in the
capability of the gravimetric technique for measurement of PM below 1 mg/mi.

Given the progress to date and ongoing work, CARB anticipates that improved test procedures,
in conjunction with the implementation of strict laboratory filter handing and weighing
procedures, will allow consistent and reliable gravimetric PM measurement well below 1 mg/mi.
CARB believes that the automotive industry can make the necessary changes to their emission
certification laboratories in a timeframe that allows for an earlier implementation of the adopted
1 mg/mi standard than the 2025 model year. To that point, CARB recommends that U.S. EPA
consider adoption of a 1 mg/mi PM standard to be consistent with the standards CARB adopted
in the LEV III regulations, and commit to evaluate in the near future, concurrently with CARB,
whether the standard could be implemented even earlier than the scheduled 2025 model year
start date.

Comment 4 — Optional Phase-In Formula for FTP and US06 PM Standards: U.S. EPA is
proposing to phase-in Tier 3 FTP and US06 PM emission standards beginning with the 2017
model year with 100 percent compliance required in the 2021 model year. U.S. EPA has also
proposed an optional alternative phase-in schedule that manufacturers may use to comply with
the Tier 3 PM emission standards for these model years. This alternative phase-in schedule is
based on a mathematical equation that provides credits for vehicles certified to the Tier 3 PM
standards based on the year in which they are certified. Accordingly, vehicles certified to Tier 3
PM standards in earlier years would be worth more than those certified in later years. This
alternative phase-in schedule is similar to one CARB adopted for vehicles meeting the LEV 11
PM standards. However, while the LEV Ill regulations explicitly state that 100 percent
compliance is required at the end of the phase-in period, the proposed Tier 3 regulations do not.
We believe that in order to maintain the emission benefits of the Tier 3 program, it is necessary
to add language to the Tier 3 rule to clarify that a manufacturer that certifies its vehicles to this
alternative phase-in schedule must still meet the requirement that 100 percent of those vehicles
meet the applicable PM standards in the 2021 model year.

[See CARB’s public comment document EPA-HQ-OAR-2011-0135-4919-A1, received by the

docket on October 23, 2013, for two graphics: CARB Light-Duty SFTP Program (PFI Vehicles)
and CARB Light-Duty SFTP Program (GDI Vehicles)]
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Emissions Control Technology Association (ECTA)

Proposed Tier 3 Limits for PM is Too High: We disagree with EPA’s Tier 3 PM limit value and
believe it is too high.

EPA concludes that: “The intent of the proposed 3 mg/mi standard is to bring all light-duty
vehicles to the PM level typical of that being demonstrated by most light-duty vehicles today’.

The EPA has proposed a Tier 3 PM limit value that is too high. The 3 mg/mile proposed FTP PM
standard is achievable in most of today’s vehicles, and by EPA’s own estimate, is not a
challenging value. Given the toxicity of PM, wherein there is no “safe” level in ambient air, that
some emerging engine concepts, especially GDI engines, increase and change the PM emission,
and that many technologies are readily available to achieve much lower levels, EPA needs to at
least match the California LEVIII 1 mg/mile limit value, harmonizing the regulation throughout
the United States, and more-closely matching the effective level that will be implemented in
Europe in 2017. The typical PM emission throughout the major markets in 2025 will not be 3
mg/mi, but substantially less given the particle number limits today in Europe and Beijing, and
being considered in Japan. Setting the bar at levels achievable today for a regulation that will be
phased in through 2025 on such a critical emission as PM is not sound public policy, especially if
other major markets are tightening much more.

Numerous approaches exist to bring the most difficult engine type, GDIs, into tighter PM
compliance; namely fuel injection, EGR, and air handling options (Hyundai, IQPC Gasoline
Emissions Conference, 2012; Mercedes, Vienna Motorsymposium, 2013; AVL CTI Emissions
Conference, Detroit, May 2011), and gasoline particulate filters. All of these options will be on
vehicles in Europe in 2017.

At the very least, EPA should set a 1 mg/mile standard, and subject it to a technology review.
The public health benefits will be realized by California and Europe (and later, Japan and China)
when engine technology is available, and measurement technology will meet the need. Without
doing this, it is conceivable the majority of Americans will have particulate emissions on some
vehicles in 2025 that will be more than three times higher than those in California, Europe,
Japan, and China.

Environmental Defense Fund (EDF)

EDF applauds the Agency for proposing a 3 mg/mi FTP PM standard for light-duty vehicles to
“ensure that all new vehicles perform at the level already being achieved by well-designed Tier 2
emission control technologies.” EPA estimates that PM2.5 emissions will be reduced by an
estimated 7,500 tons annually in 2030 as a result of these proposed tailpipe standards. EDF
agrees that it is important to lock in the lower PM emissions rates already being achieved by Tier
2 vehicles. Moreover, the standard will help prevent any backsliding that could occur as
manufacturers move toward low carbon technologies to meet increasing greenhouse gas and fuel
economy standards.
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We also strongly urge the Agency to finalize a more protective PM standard of 1 mg/mi
beginning in 2025. The more stringent standard is technically feasible and would provide even
greater human health protections from harmful PM emissions. California has adopted a 1 mg/mi
standard to begin in 2025.

A 1 mg/mi FTP PM Standard is Technologically Feasible by 2025. In the preamble, EPA states
that the “FTP PM standards that we are proposing are the most stringent technically feasible
standards within the implementation timeframe of this proposal.” However, the Agency does not
explain why a 1 mg/mi FTP PM standard, as finalized in LEV III, is not technically feasible. The
Agency only states that more research is needed on PM measurement methods. Nonetheless,
EDF believes that a 1 mg/mi standard is technically feasible beginning in 2025, as evidenced by
available technology and many Tier 2 vehicles already achieving such a low emission rate.

As evidenced by EPA and CARB testing, Tier 2 vehicles on the road today are already
achieving PM emissions levels at 1 mg/mi or lower. As described in the RIA, EPA conducted a
test program to measure PM emissions from a variety of Tier 2 light-duty vehicles to help
establish the feasibility of Tier 3 PM standards. The test program included 17 late model year
vehicles that represented a significant volume of annual light-duty sales and included vehicles
that ranged from small cars to trucks, as well as four vehicles with GDI engines. The results of
the FTP emissions tests found that all but one of the non-GDI vehicles had PM emissions under
1 mg/mi. And of those, all but one had PM emissions under 0.5 mg/mi. The results of EPA’s
own tests confirm that existing Tier 2 non-GDI vehicles are already meeting PM emissions levels
well below the proposed 3 mg/mi standard and all but one are well below a 1 mg/mi PM
standard. Moreover, these are Tier 2 vehicles on the road today, and a 1 mg/mi PM standard
would not begin for another 12 years, giving manufacturers ample time to ensure all new
vehicles can achieve that low emission rate.

While the GDI engines in EPA’s tests had higher levels of PM, there is ample evidence that GDI
engines and other low carbon engine technologies needed to meet the most stringent GHG and
fuel economy standards can also achieve a 1 mg/mi PM standard (135). GDI engines achieve
greater efficiency by mimicking a diesel engine, and therefore can have PM emissions close to
those from a conventional diesel engine (one without a DPF). Indeed, all of the Tier 2 GDI
vehicles tested by EPA had PM emissions over 2 mg/mi, with the highest result at just over 7
mg/mi. However, according to CARB, “[c]ar makers who choose to pursue gasoline-fueled, CO2
friendlier GDI internal combustion engines for their future vehicles will have two principal
technical solutions for further reduction of PM mass emissions” — optimized fuel-injection
systems and gasoline particulate filters (GPFs). Recent research by the Manufacturers of
Emission Controls Association (MECA) and Environment Canada found that GPFs can bring
GDI PM emissions down to levels in line with, or below, those of a typical port fuel injection
engine.

Moreover, CARB estimates that the “expected trend is for new GDI vehicles to move towards

spray-guided GDI engines” and therefore, “compliance with the proposed [LEV III] PM
standards is not expected to impose a cost increase to vehicle manufacturers’ (138).
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EPA and CARB test results, combined with the evidence that gasoline particulate filters are
capable of reducing GDI engine PM emissions in line with conventional gasoline engines,
indicate that a 1 mg/mi PM standard is technically feasible by 2025. Therefore, we urge the
Agency to finalize the more protective standard that would reduce the health burden on all
Americans.

EPA has Ample Time to Finalize a Testing Method for a 1 mg/mi PM Standard. The Agency
states in the preamble that it is not considering a 1 mg/mi standard because of the need for
“continuing PM measurement method development.” While we agree with EPA that additional
research and development is needed to reliably measure a 1 mg/mi PM standard, there is ample
lead-time for such development, and the Agency should not delay the technically feasible, more
health-protective 1 mg/mi standard for this reason.

The current method for measuring vehicle and engine PM emissions is determining the mass of
the PM emissions. In the past, this approach was quite effective because of the large amounts of
PM emitted by most vehicles. However, as diesel and gasoline vehicles standards become more
protective, accurately measuring the PM mass becomes more difficult. Over the years, EPA has
continued to make improvements to its PM mass test methods. These improvements have been
reflected most recently in the heavy-duty GHG final rule in 2011 and this Tier 3 proposal for
measuring the proposed 3 mg/mi PM standard. At the same time, a consortium of government
and industry representatives are currently conducting further research on how to best measure
PM emissions of 1 mg/mi and lower, including further improvements to PM mass test methods
as well as new solid particle counting methods, like those used in Europe. California’s LEV 111
rulemaking documents have an extensive description of the advancements made to both
procedures as of 2012, and indicate that significant progress has already been made in
developing accurate and reliable measurement techniques for a 1 mg/mi standard. In addition,
more current data and information about advancements in test procedures were presented at
recent conferences, including the SAE Congress and Coordinating Research Council Real World
Emissions Workshop. It is clear that EPA, CARB, and other government and industry members
are well on their way to developing a reliable test method for more protective standards. And
with an additional decade before the 1 mg/mi standards would take effect, the Agency has more
than sufficient time to finalize the most effective and appropriate test method and procedure.
EDF strongly urges the Agency to finalize the technically feasible PM standard of 1 mg/mi
beginning in 2025.

Ferrari

Ferrari considers the proposed...PM standards feasible in 2021 MY. We therefore support this
aspect of EPA’s proposed rule.

International Council on Clean Transportation (ICCT)

The ICCT recommends that EPA harmonize with both the CARB 1 mg/mile particulate mass
standard starting with 2025 and the European particulate number standards. Currently, both
requirements are hindered by the lack of measurement precision, but continuing research into
particulate measurement should resolve these issues in the future.
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The FTP supports the proposed FTP particulate standards. These would largely harmonize
EPA’s requirements with CARB’s.

One key difference between the Tier 3 proposal and the LEV III rule is that under LEV III,
automakers must meet a tailpipe emission standard of 1 mg/mi beginning in 2025. Instead, the
Tier 3 proposal extends only to model year 2023, citing concerns expressed in the CA LEV 111
rulemaking with regard to the state of PM measurement capability to enable testing and
compliance with a 1 mg/mi standard.. The ICCT strongly recommends that EPA harmonize with
the LEV III particulate standards beginning in 2025. This will allow plenty of time to develop
more accurate particulate measurement methods.

A notable omission from the proposed particulate standards is a particle number limit standard,
similar to already adopted requirements in Europe. Although the proposal cites the 2010 US EPA
Integrated Risk Assessment for Particulate Matter, which highlights evidence of a causal
association between PN exposure and adverse health impacts, the document notes a desire for
further research to find more robust associations between PN exposure and health impacts. The
ICCT strongly encourages EPA to investigate harmonization with the European particulate
number standards in the future. California is likely to pursue particle number measurement
methods to ensure compliance with 1 mg/mi, which carries the possibility of a transition to a
particle number limit in future rulemakings.

Manufacturers of Emission Controls Association (MECA)

MECA strongly supported and agreed with ARB’s decision to include a 1 mg/mile particle
matter standard for light-duty vehicles over the FTP test cycle in their LEV III requirements. In
the Tier 3 proposal, EPA proposed only to harmonize with the LEV III 3 mg/mile FTP PM
standard and not propose a 1 mg/mile FTP PM standard. The 2012 decision by the European
Commission to establish a particle number emission standard for light-duty vehicles powered by
gasoline direct injection (GDI) engines as a part of their upcoming Euro 6 light-duty emission
standards provides a more stringent particle emission limit for these GDI vehicles in the same
time frame as the Tier 3/LEV III 3 mg/mile PM standard (proposed phase-in for the Tier 3, 3
mg/mile PM standard starts in 2017 and is fully phased-in with the 2021 model year;
implementation of the Euro 6 GDI particle number limit of 6 X 1011 particles/km [equivalent to
the Euro 5 light-duty diesel particle number limit], measured using the European PMP particle
measurement protocol, begins in September 2017; see:
ec.europa.eu/enterprise/sectors/automotive/documents/directives/motor-vehicles/index en.htm).
This European light-duty GDI particle number limit will cause auto manufacturers to introduce
cleaner technologies, such as advanced fuel injection systems and/or gasoline particulate filters,
to comply with the European Euro 6 GDI particle number limit. Auto manufacturers are already
working to bring forward early introductions of these ultra-low PM, Euro 6-compliant gasoline
engines to the European market in the coming 12 to 18 months (European member states are
permitted to introduce tax incentives for early introductions of Euro 6 vehicles prior to the first
implementation dates of September 2014 for new models and September 2015 for all passenger
car models). Nearly all auto manufacturers that sell into the European market are working with
MECA members on potential applications of particulate filters on gasoline direct injection
vehicles.
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Gasoline particulate filters (GPFs) are based on the same, wall-flow ceramic filters that have
been successfully applied on millions of light-duty and heavy-duty diesel vehicles in Europe and
the U.S. for more than 10 years. The performance and application of these gasoline particulate
filters has been highlighted in a number of recent technical publications in both the U.S. and
Europe (e.g., SAE paper nos. 2010-01-0365, 2011-01-0814, and 2013-01-0836; SAE paper no.
2013-01-0527 authored by Environment Canada and MECA). Like diesel particulate filters,
gasoline particulate filters are capable of reducing particle emissions by more than 85% over a
wide range of particle sizes, including high capture efficiencies for ultra-fine particulates. The
application of a GPF on a four-cylinder gasoline direct injection vehicle is expected to cost
approximately $100-120 (see ICCT’s GPF cost estimate available here:
www.theicct.org/estimated-cost-gasoline-particulate-filters), making this emission control
technology a cost-effective solution for reducing particulate emissions from future gasoline
vehicles. When these filters are properly designed, the impact of a GPF installation on the
backpressure and fuel-efficiency of the vehicle is expected to be minimal.

EPA needs to make sure that these same ultra-low PM, Euro 6 GDI engine/emission
technologies are also utilized in the U.S. To that end, MECA believes that it is important for
EPA, at a minimum, to harmonize with ARB’s LEV III, 1 mg/mile light-duty vehicle PM FTP
standard to maximize the public health benefits associated with reducing public exposure to
particulate emissions from future light-duty vehicles. Some consideration should also be given to
aligning with the European Euro 5/Euro 6 diesel/GDI particle number limit, especially if EPA
and ARB believe that there are measurement issues with a 1 mg/mile PM standard. Based on
information presented by ARB at the 2013 CRC On-Road Vehicle Emissions Workshop held in
San Diego in April 2013 and presented to MECA in May 2013, ARB believes that there is a
pathway to measuring PM emissions at levels below 1 mg/mile. ARB has published a revised
PM mass measurement protocol that is part of their pathway to measuring very low PM mass
levels from the exhaust of a vehicle (see ARB test method MLD 145 available at:
www.arb.ca.gov/testmeth/slb/exhaust.htm). Ford researchers have also developed a correlation
between particle number measurements and particle mass that can provide an alternative
pathway to measuring very low PM mass levels (see M. Matti Mariq and Ning Xu, Aerosol
Science 35 (2004), pp. 1251-1274). ARB adopted their 1 mg/mile PM standard to provide
additional public health protection to exposure to particulate emissions from vehicle emissions
and EPA needs to follow California’s lead in harmonizing with this very tight PM standard. EPA
and ARB need to continue to work together and reach agreement on measurement protocols that
are acceptable for use with a 1 mg/mile FTP PM standard. [EPA-HQ-OAR-2011-0135-4675-A2,
p. 4] Finally, MECA would like to reiterate our strong support for EPA harmonizing with
ARB’s LEV III 1 mg/mile FTP PM standard. In July 2013 MECA released a new report on
ultrafine particulate (UFP) emissions entitled, “Ultrafine Particulate Matter and the Benefits of
Reducing Particle Numbers in the United States.” The report summarizes the current
understanding of the potential adverse health impacts of UFPs; outlines the various control
strategies and technologies that can be used to meet current and upcoming U.S. EPA and
California ARB emission standards (including LEV III and EPA’s proposed Tier 3 standards);
and documents the success story of using diesel particulate filters (DPFs) to meet and exceed
U.S. and European emission standards. Notably, the report highlights a correlation between
particle number (PN) and PM that can be used in conjunction with PM-based health data to
estimate the health benefits of reducing particle number emissions, and indicates that a PN
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measurement may offer a more robust unit for determining compliance at very low PM mass
levels. In addition, the report quantifies the health benefits of the additional emission reductions
that are realized when DPFs or gasoline particulate filters (GPFs) are used compared to only
engine-based strategies. With respect to light-duty vehicles, the report echoes many of the
comments made by MECA with respect to the expected dominant use of GDI engines in the U.S.
because of their improved fuel economy versus port injected gasoline engines, the higher particle
mass and number emissions of GDI engines relative to port injected engines, and the
recommendation that EPA follow California’s lead in including a 1 mg/mile PM FTP limit in its
final Tier 3 standards. Gasoline particulate filters are a cost effective emission control technology
option for meeting a 1 mg/mile FTP PM standard, and GPFs are expected to be introduced in
Europe in the near future on some GDI models to meet the Euro 6 GDI PN limit of 6 X 1011
particles/km. As discussed in this report, compliance at the 1 mg/mile PM level provides
significant additional health benefits beyond the benefits included by EPA in their Tier 3
proposal. The full MECA report on ultrafine particulates is available on MECA’s public website,
www.meca.org, under Resources >> Reports. It is important for the United States to continue to
set the bar on light-duty vehicle emission standards in order to encourage the development and
use of best available control technologies for light-duty vehicles. EPA has a long history of
setting technology-forcing vehicle standards based on the public health benefits they provide and
this leadership needs to continue with respect to light-duty vehicle particle emission standards.

In addition, MECA asks EPA to harmonize with ARB’s 1 mg/mile FTP PM standard and to set
tighter PM limits for the US06 test cycle.

Natural Resources Defense Council (NRDC)

EPA should establish a process to tighten particulate matter standards and incorporate particulate
matter number into future standards.

EPA’s proposed particulate matter (PM) Federal Test Procedure (FTP) standard of 3 mg/mi is
less health-protective than a 1 mg/mi standard, which the California Air Resources Board
(CARB) recently adopted. EPA did not adopt a 1 mg/mi standard because the agency believes
that equipment that can reliably and consistently measure PM levels at and below the standard
needs further development. However, because CARB has set a 1 mg/mi standard such equipment
will exist by at least model year 2025.

EPA should establish a process with CARB to assess the development of needed measurement
technologies. If the joint agency assessment shows that sufficient measurement technologies are
feasible, EPA should tighten the PM FTP standard to be at least as stringent as California’s with
regard to standard levels and phase-in schedules.

EPA should also evaluate the use of particle number as an additional basis for future PM
standards, especially to set standards that will reduce ultrafine particle pollution. As history has
shown with PM10 and then PM2.5 studies, attention to smaller and smaller particles has been
critical to protecting human health. Particle number measurements may serve to bolster
verification of controls of very low masses of fine particles (1-3 micrometers) but also become
the basis for control of ultrafine particles (<1 micrometer).
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EPA acknowledges the potential significant health threat from ultrafines, stating that the
agency’s Integrated Science Assessment for Particulate Matter “concludes that there is
suggestive evidence of a causal relationship between short-term exposures and cardiovascular
effects, such as changes in heart rhythm and blood vessel function. It also concludes that there is
suggestive evidence of association between short-term exposure to ultrafine particles and
respiratory effects. Data are inadequate to draw conclusions regarding the health effects
associated with long-term exposure to ultrafine particles”.

In its review of measurement and control technologies for tighter standards targeting PM2.5,
EPA should also be evaluating methods to count and control ultrafine particles in future
standards.

Northeast States for Coordinated Air Use Management (NESCAUM)

NESCAUM strongly supports the proposed PM standard of 3 mg/mi for all light-duty vehicles,
light-duty trucks, and medium-duty passenger vehicles for all model years through 2024.
However, we feel that the standard should be phased down to 1 mg/mi from 2025 to 2028,
consistent with the requirements of the California LEV III program. We note that encouraging
progress is being made with respect to reliability of advanced PM measurement techniques, and
we share CARB’s view that lead time for the 1 mg/mi phase-in is sufficient for appropriate
measurement techniques to be perfected and validated. We urge EPA to fully harmonize its PM
standards with CARB’s and to work with CARB to monitor and support continued progress in
the development of PM measurement techniques.

Sierra Club, Clean Air Watch, Respiratory Health Association

Fine particulate matter is recognized as extremely hazardous to health, causing lung disease and
contributing to premature death. The proposed standards seek to reduce emissions of particulate
matter by proposing a FTP PM certification standard of 3 mg/mi for all model years. The
proposed SFTP PM certification standard is much higher, either 10 mg/mi or 20 mg/mi,
depending on the vehicle.

It is important to note that as part of their Low Emission Vehicle III (LEV 3) standards, the
California Air Resources Board is proposing lower certification standards and will be phasing in
a 1 mg/mi FTP standard beginning in MY 2025.

We urge EPA to coordinate with CARB to determine how to measure ultra-fine particles and to
consider harmonizing PM standards with those set by CARB in LEV 3.

Union of Concerned Scientists (UCS)
Particulate Matter Emissions Standard: EPA should harmonize with the California Air Resources
Board’s (CARB’s) Low Emission Vehicle III (LEV III) standard for particulate matter

emissions.

Particulate matter (PM) can travel deep into the lungs and harm human health. Many scientific
studies have linked exposure to PM with respiratory ailments, chronic bronchitis, asthma attacks,
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heart attacks and premature death, particularly within sensitive populations. Much progress has
been made in the last decade to limit PM emissions, but more must be done.

The Union of Concerned Scientists supported CARB’s decision to issue a 1 mg/mile standard for
light duty vehicles in its Low Emission Vehicle III (LEV III) program and urges EPA to set the
most stringent PM exhaust emission standard possible as part of this rulemaking. This can most
easily be accomplished by working with CARB on its development of measurement protocols in
order to harmonize the Tier 3 program with LEV III.

Additionally, EPA should strongly consider the inclusion of a particulate matter number limit in
addition to the PM mass limit for exhaust emissions. The European Commission has recently
adopted particulate matter number limits in order to address technology adoption that has
resulted in low PM mass but high PM numbers due to an increase in the ultrafine (<100 nm) PM
emissions. Adopting a PM number limit (in coordination with CARB) will decrease harmful
emissions and also result in a standard that is easier to measure. A well-crafted PM number limit
will ensure the continued protection of public health by limiting exposure to particulate
emissions and driving advancements in vehicle and emission control technologies.

Our Response:

Most commenters were generally supportive of the proposed 3 mg/mi FTP PM standard.
CARB commented that they agree with EPA that these standards are readily achievable with no
additional technology or hardware. In addition, several commenters, including CARB and
several NGOs and auto industry suppliers, supported a more stringent standard of 1 mg/mi,
which the California LEV III program phases in beginning in MY 2025. Some commenters
agree with EPA that additional research and development is needed to reliably measure a 1
mg/mi PM standard, but believe that there is ample lead time for such development. Another
commented that, currently, both a 1 mg/mi US06 standard and a potential particle number (PN)
requirement are hindered by the lack of measurement precision, but they believe that continuing
research into particulate measurement should resolve these issues in the future. After careful
consideration of these comments and information available at this time, we continue to believe
that the PM standards that we are finalizing for the federal Tier 3 program are the most stringent
technically feasible standards within the implementation timeframe of this rule. (See Chapter
1.5.1 of the RIA describing EPA testing and PM emissions results.)

We will continue to work closely with CARB in this area. Specifically, our agencies will
continue our parallel evaluations of how improved gravimetric PM measurement methods can
reduce PM mass measurement variability at very low PM levels and how this relates to the
evolving technological capabilities of automakers to reach very low PM levels with sufficient
compliance margins. Also, as suggested by several commenters, EPA will continue to follow
research on the association between particle number (PN) and health effects and into the accurate
measurement of PN. Based on our future findings, we will determine whether any future action
is appropriate.

PM emissions over the FTP are generally attributed to cold-start operation, when PM
formation from combustion of the fuel is facilitated by the operating conditions, including a cold
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combustion chamber and fuel enrichment. During cold-start operation, PM control is less
effective, especially the oxidation by the catalytic converter of semi-volatile organic compounds
from the lubricating oil. We believe that for vehicles that are not already at the Tier 3 levels, the
new standards can be achieved with improvements to the fuel controls during the cold start,
without the need for any new technology or hardware. We also expect that manufacturers will
pay close attention to maintaining low PM emissions during the implementation of newer
technologies like gasoline direct injection (GDI) and turbocharged engines. Improvements in
cold-start exhaust catalyst performance for NMOG+NOx control will also reduce emissions of
semi-volatile organic PM. For these reasons, cold start PM levels are relatively independent of
vehicle application and therefore we are finalizing a single FTP PM standard for all light-duty
vehicles, as proposed.

The Alliance and Global Automakers support fleet-average standards for PM, instead of
the proposed per-vehicle standards. We do not believe that fleet average standards are
appropriate in the case of FTP (and SFTP/US06 PM) because the purpose of the form and level
of the standards (i.e., per-vehicle versus fleet-average) is different than that of the NMOG+NOx
standards. For the NMOG+NOx standards, we designed the declining standards to require
increasing technological progress and gradually improving emissions. For the PM standards,
many or most manufacturers are already meeting the 3 mg/mi standard with well-performing
vehicles, and our intent is to bring all other vehicles to the same PM performance. An averaging
system in this context would not be appropriate, and possibly counterproductive, since fleet
averaging could allow some or all of the higher-emitting current vehicles to remain at those
unnecessarily high levels. For these reasons, we are finalizing the per-vehicle form of the FTP
PM standards.

CARB commented that we should require that a manufacturer that certifies its vehicles to
the proposed alternative phase-in schedule still meet the requirement that 100 percent of those
vehicles meet the applicable PM standards in the 2021 model year. The proposed Tier 3
alternative phase-in schedule includes MY 2021 as the final year when a manufacturer could
have the flexibility of not meeting the 100 percent target if they outperform the targets in
MY2017 through 2020. However, we believe that including MY2021 in the alternative phase-in
schedule provides a reasonable amount of time with which to achieve compliance. We do not
believe that the duration of the phase-in will negatively impact the PM emission reductions of
the overall program, because it will require manufacturers to exceed the obligations that would
have otherwise applied under the primary phase-in in an earlier model year. We are requiring
that manufacturers meet the 100 percent compliance requirement in MY2022.

4.1.2.6. Specific Comments on US06 PM Standards
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)
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The red text shows the discrepancy between the EPA Tier 3 and the ARB LEV III regulations.
We appreciate that EPA recognizes this disconnect between the regulations and allows
manufacturers to count vehicles in the 6,000-8,500 pounds GVWR weight class toward
compliance with the phase-in percentage (i.e., numerator only) in MY 2017 (we would note what
appears to be a typo in §86-1811-17(b)(6)(1)). However, this would not benefit manufacturers
with a small volume of vehicles in the weight class. To harmonize with LEV III, we recommend
adding an option for manufacturers to comply with the MY 2017 phase in by producing 10
percent of their 0-8,500 pounds GVWR fleet to the revised PM Standard.

Recommendation: We recommend the following changes (including a correction to the typo
mentioned above) to §86-1811-17(b)(6)(i):

‘Tier 3 FTP standard for PM must also meet the Tier 3 US06 standard for PM. In model year
2017, the phase-in requirement_does not applyies-enty—for to vehicles at-erbelow above 6,000
pounds GVWR; however, if you certify these vehicles to the Tier 3 PM standards in the model
year 2017, you may count those projected U.S. sales toward your calculation for meeting the
phase-in percentage for that year (numerator only). Alternatively, you may comply in the model
year 2017 meeting the FTP and the US06 PM standards with 10 percent of your projected
nationwide sales of all vehicles (including those greater than 6,000 pounds GVWR).’

The NPRM proposes to adopt new US06 PM standards to control PM emissions under the high
speeds and loads encountered on the US06 cycle. The standards proposed harmonize with the
LEV III US06 PM standards of 10 mg/mile for vehicles <6,000 pounds GVWR, and 20 mg/mile
for vehicles >6,000 pounds GVWR. In §IV(A)(4)(b) of the Preamble to the Tier 3 NPRM, EPA
asks for comment on the proposed Tier 3 US06 PM standards, including whether EPA should
adopt a standard of 10 mg/mile for all vehicles (both less than and greater than 6,000 pounds
GVWR).

First, we would note that light-duty vehicles and light-duty trucks are a very small fraction of
PM emissions, accounting for less than two percent of total PM10 emissions and less than four
percent of PM2.5 emissions. The other 98 and 96 percent of PM emissions, respectively, come
from sources such as cooking, farming operations, construction and demolition, etc.

The US06 PM Standard is an entirely new test for which the industry and the agencies are still
gathering and analyzing the emissions data. Further complicating the standards are the likely
introduction of new technologies to meet the GHG standards. Given this, we are concerned with
the technical feasibility of achieving even the proposed SFTP US06 PM standard of 10 mg/mile
for passenger cars and trucks under 6,000 pounds GVWR and 20 mg/mile for light-duty trucks
over 6,000 pounds GVWR. In particular, technologies needed to meet the GHG requirements
may conflict with the US06 PM standards. Future low-powered/downsized technologies and
range extenders needed to meet the GHG requirements, for example, may not be able to comply
with the proposed PM standards.

Another point of concern is that the PM standards are flat standards that all vehicles must meet,

as compared to fleet average standards that are proposed for NMOG+NOx compliance. Thus the
risk that a particular type of technology would be precluded by the PM standards is increased
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because such technology cannot be certified to a higher bin and offset by a different technology
certified to a lower bin.

Moreover, requiring full-size pickups and SUVs that make up the over 6,000 pounds GVWR
category to meet the same flat standard that smaller and lighter vehicles in the under 6,000
pounds GVWR category must meet is effectively making the full-size pickups and SUVs meet a
more stringent standard, given the higher engine throughput associated with these larger, heavier
vehicles.

It is also worth noting that the PM standards begin at a time when manufacturers enter the eighth
year of the most stringent GHG standards in history, when the number of ZEVs and PHEVs
jumps considerably in California and the Section 177 states, and while reducing exhaust
emissions by 75 percent on both the FTP and SFTP and phasing in zero evaporative emission
standards on all vehicles.

Recommendation: Taking all of this into consideration, industry does not oppose adopting the
proposed US06 PM standards that will harmonize the LEV III and Tier 3 standards. However,
we oppose adoption of 10 mg/mile PM standard on the US06 for all light-duty trucks over 6,000
pounds GVWR. We are concerned that such standards are not feasible given the technological
changes necessary to meet all of the other emission requirements manufacturers must meet in the
exact same timeframe. Moreover, such standards are not warranted.

American Lung Association

We believe the Supplemental FTP PM emissions standards are not sufficiently aggressive and
are, in reality, a non-standard. EPA has proposed a Supplemental FTP PM emissions standard of
10 mg/mile which would allow far more PM emissions than existing vehicles currently emit.
According to a memorandum describing EPA’s own testing, no vehicles either above or below
6,000 pounds gross vehicle weight rating emitted more than 3.5 mg/mile and most were well
below that level. We urge EPA to set the tightest feasible Supplemental FTP PM emissions
standards, which would be no greater than 4 mg/mile.

California Air Resources Board (CARB)

Comment 3 - Set lower PM standards Over the Supplemental Federal Test Procedure — US06
Cycle: The proposed Tier 3 program includes US06 PM standards of 10 mg/mi for lighter
vehicles and 20 mg/mi for heavier vehicles. Based on recent PM emission data generated by both
CARB and U.S. EPA test programs, CARB believes that a more stringent US06 PM standard of
4 mg/mi applicable to both vehicle categories is feasible. The following is a summary of these
test programs as well as CARB’s rationale for the recommendation.

Prior to California’s LEV Ill rulemaking, eight California LEV II-certified light-duty vehicles,
which included five gasoline direct injection vehicles and three port fuel injection vehicles, were
tested for PM emissions over the US06 cycle in CARB’s Haagen-Smit laboratory. Measured PM
emissions from seven out of eight vehicles were below 3 mg/mi, including all five gasoline direct
injection vehicles. A gasoline medium-duty passenger vehicle (gross vehicle weight rating
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between 8,501-10,000 Ibs) with an odometer reading of approximately 50,000 miles was also
tested and achieved a US06 PM emission value of 0.8 mg/mi, comparable to those measured
from the lightduty test vehicles. One particular light-duty test vehicle had PM emissions in
excess of 3 mg/mi, but CARB suspects that because the vehicle was not designed or certified to a
stringent US06 PM standard, the calibration strategy may not have been optimized for PM
control over the US06 and further refinement to the calibration would likely address the issue
including minimizing any enrichment events that directionally increase emissions.

Recently, U.S. EPA shared PM emission data from its full useful life program with CARB. The
primary objective of the full useful life program was to establish the feasibility of Tier 3 PM
standards at vehicle full useful life and investigate the contribution of lubricating oil to PM
emissions in Tier 2 vehicles. More than two dozen passenger cars and light-duty trucks were
tested for PM emissions on the FTP and US06 cycles. Initial results showed high PM emissions
in excess of 40 mg/mi from some of the vehicles over the US06 cycle. U.S. EPA later
determined that silicone contamination from the use of silicone exhaust transfer tubes in the
emission sampling system was a major contributor to the measured PM mass emissions,
especially on test cycles that generate high exhaust temperatures such as the US06 cycle. As a
result, U.S. EPA re-tested a dozen vehicles and the new data show that all twelve vehicles,
including a suspected oil burner, emit at levels less than 4 mg/mi PM on the US06’ cycle.

In response to U.S. EPA’s recent US06 testing and the discovery of the silicone contamination
issue, CARB has initiated a test program to further investigate PM emissions on the US06 cycle
and determine the feasibility of a more stringent standard: The test program aims to gather US06
PM emission data on both current and future engine technologies, such as port fuel injection,
gasoline direct injection, turbocharging, and engine downsizing, and the test vehicles are being
selected accordingly. While the test program is on-going and vehicles are still being tested, thus
far, US06 PM data have been collected for eight port fuel injection vehicles, including one light-
duty truck and two gasoline direct injection vehicles. PM emissions over the US06 cycle from
seven out of the ten vehicles were measured below 1 mg/mi while nine out of ten were measured
below 4 mg/mi. The one vehicle that had PM emissions above 4 mg/mi also showed FTP
emissions that exceeded the LEV II FTP PM standard, so it is likely that the vehicle was not
operating within design specifications at the time of testing.

While the findings of the above test programs clearly show that current LEV II vehicles which
are not subject to PM standards under the LEV II SFTP program, are capable of complying with
a 4 mg/mi US06 PM standard, there have been some concerns regarding future technologies,
such as advanced gasoline direct injection and turbocharged, downsized engines. While these
future technologies are expected increase cylinder pressures and temperatures and possibly the
need for additional engine temperature control, CARB still believes the 4 mg/mi US06 PM
standard is feasible. This is because affected Tier 3 vehicles will be equipped with improved PM
control technologies needed to comply with the 3 mg/mi PM standard on the FTP (in lieu of the
10 mg/mi PM standard that LEV II vehicles are certified to) and because additional calibration
opportunities will exist as even today’s LEV II vehicles, which are calibrated without PM control
considerations over the US06 cycle, generally have emission levels below 4 mg/mi with
compliance margin.
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In summary, while CARB will continue to collect US06 PM emission data on future
technologies, CARB believes the data currently available sufficiently supports a more stringent
standard and recommends that U.S. EPA adopt a US06 PM standard of 4 mg/mi in the Tier 3
program. Additionally, should U.S. EPA adopt a more stringent standard in the final proposal,
CARB recommends that the corresponding in-use standards also be lowered in accordance with
any changes to the certification standards.

Comment 4 — Optional Phase-In Formula for FTP and US06 PM Standards: U.S. EPA is
proposing to phase-in Tier 3 FTP and US06 PM emission standards beginning with the 2017
model year with 100 percent compliance required in the 2021 model year. U.S. EPA has also
proposed an optional alternative phase-in schedule that manufacturers may use to comply with
the Tier 3 PM emission standards for these model years. This alternative phase-in schedule is
based on a mathematical equation that provides credits for vehicles certified to the Tier 3 PM
standards based on the year in which they are certified. Accordingly, vehicles certified to Tier 3
PM standards in earlier years would be worth more than those certified in later years. This
alternative phase-in schedule is similar to one CARB adopted for vehicles meeting the LEV 111
PM standards. However, while the LEV Ill regulations explicitly state that 100 percent
compliance is required at the end of the phase-in period, the proposed Tier 3 regulations do not.
We believe that in order to maintain the emission benefits of the Tier 3 program, it is necessary
to add language to the Tier 3 rule to clarify that a manufacturer that certifies its vehicles to this
alternative phase-in schedule must still meet the requirement that 100 percent of those vehicles
meet the applicable PM standards in the 2021 model year.

[See CARB’s public comment document EPA-HQ-OAR-2011-0135-4919-A1, received by the
docket on October 23, 2013, for two graphics: CARB Light-Duty SFTP Program (PFI Vehicles)
and CARB Light-Duty SFTP Program (GDI Vehicles)]

Environmental Defense Fund (EDF)

EPA Should Adopt Most Protective US06 PM Standard — Not Based on Vehicle Weight: EPA
seeks comment on the use of vehicle weight to establish separate US06 PM standards for cars
and trucks.143 EDF asks the Agency to adopt one protective US06 PM standard for all vehicles
subject to the Tier 3 program, regardless of weight. [EPA-HQ-OAR-2011-0135-4355-A1, p. 27]

EPA is proposing a US06 PM standard of 10 mg/mi for vehicles at or below 6,000 Ibs GVWR
and a standard of 20 mg/mi for vehicles over 6,000 Ibs GVWR. EDF believes both of these
standards are too lenient and the Agency should adopt a single, more protective standard for all
vehicles subject to Tier 3. As EPA states in the preamble, “today’s heavier vehicles are already
achieving PM emission levels well below our proposed 20 mg/mi standard and are
approximately equivalent to the performance of lighter vehicles.” Indeed, EPA’s data presented
in the RIA show that all of the vehicles tested, both above and below 6,000 1bs, achieved a US06
PM emissions result of less than 4 mg/mi. And as illustrated in EPA’s Figure below, similar
emissions rates were recorded for both light and heavy vehicles, indicating that heavier vehicles
are capable of meeting the same US06 PM requirements as the lighter vehicles. EPA’s test
results also indicate that not only can all vehicles, regardless of weight, meet the same standard,
but that standard can and should be set well below the 10 mg/mi standard proposed by EPA for
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vehicles under 6,000 Ibs GVWR. We recommend that EPA finalize a US06 PM standard for all
vehicles subject to the Tier 3 program of no greater than 4 mg/mi.

Ferrari

Ferrari considers the proposed PM standards feasible in 2021 MY. We therefore support this
aspect of EPA’s proposed rule.

Ford Motor Company (Ford)

Consistent with the CA LEV III program, EPA has proposed two separate US06 particulate
matter (PM) standards for light-duty vehicles: 10 mg/mi for vehicles less than 6,000 pounds
GVWR, and 20 mg/mi for vehicles over 6,000 pounds GVWR. EPA has asked for comment on
these standards and also whether a single, 10 mg/mi standard applied to all light-duty vehicle
(LDV) classes would be more appropriate. Ford agrees with the Alliance comments on this issue
and strongly opposes the application of a 10 mg/mi standard to vehicles over 6,000 pounds.

Unlike PM generation on the Federal Test Procedure (FTP) which is typically dominated by the
“cold-start” portion of the cycle—PM on the US06 is more closely related to the work the vehicle
is required to perform over the cycle, which naturally increases with vehicle mass. Requiring
heaver vehicles to meet the same PM limits as lighter vehicles would, in effect, increase the
stringency of the PM standards for these vehicles at a time when automakers must introduce new
technologies to meet challenging GHG standards. This increased stringency would be
disproportionally applied to full-line manufacturers. The higher 20 mg/mi standard will help
ensure that similar fuel economy / greenhouse gas advances can be applied to both lighter and
heavier vehicles. US06 PM emissions are also affected by several factors related to the high
exhaust temperatures characteristic of this drive cycle, including: 1) the need for catalyst
protection, 2) potential desulfurization of the catalyst, and 3) storage/release artifacts from the
exhaust and sampling systems. As vehicle size increases, so does the thermal energy in the
exhaust. Above 6,000 pounds GVWR, this leads to quicker and more extensive heating of the
catalyst and exhaust system during the US06 cycle that exacerbates these issues relative to
lighter vehicles.

Recommendation: Ford recommends that EPA adopt the light-duty US06 PM standards as
proposed in the Tier 3 NRPM, which specifies a 20 mg/mi standard for LDV above 6,000 lbs
GVWR.

International Council on Clean Transportation (ICCT)

As cold starts have a relatively small impact on particulate emissions, the same times two factor
found for SFTP NMHC+NOx emissions should also be applied to particulate emissions. This
means that the SFTP PM standard should be set at no more than 6 mg/mi.

Further, there is no reason why light-duty vehicles over 6,000 GVWR should be held to less

stringent particulate standards. This violates the premise established with the Tier 2 emission
standards that all light-duty vehicles should be held to the same emission standards. It is
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especially important that GVWR not be used to discriminate between different standards, as
GVWR is easily gamed.

The problem is far worse for particulate matter. As the proposed SFTP particulate standard is
3.3 times larger for light vehicles and 6.7 times larger for heavy duties -- heavier vehicles than
the FTP particulate standard.

Supplemental comments from ICCT:

The International Council on Clean Transportation (hereafter, “ICCT”) is submitting
supplemental comments specifically on SFTP PM (particulate matter) standards. Our primary
comments were submitted to the docket with our letter of July 1, 2013 and the information in that
submission will not be repeated here.

In our initial submission, the ICCT discussed the reasons why the proposed SFTP standards are
too lenient and will not be effective. Setting the SFTP standards properly is especially important
for diesel engines, as diesel emission control hardware requirements are largely set by the high
load conditions on the SFTP. The ICCT recommended that the SFTP particulate standards be set
at no more than 6 mg/mi.

We are submitting additional comments on SFTP PM standards in response to the recent release
of test data on US06 PM2.5 emissions by CARB.' CARB recently tested 11 light-duty vehicles
and trucks over the US06 and measured PM emissions. Results are presented in Figure 1 and the
vehicle descriptions are in Table 1.

Seven of the eleven vehicles tested had PM emissions much less than 2 mg/mile. The Camry and
the Explorer had PM emissions between 2 and 4 mg/mile. Only the Optima and the Juke
exceeded 4 mg/mile.

Both the Juke and the Optima had GDI (gasoline direct fuel injection) engines. The literature has
suggested that GDI engines with poor combustion design and wall-guided fuel injection could
have higher PM emissions. However, the literature has also suggested that GDI engines with
good design and spray-guided fuel injection could have low PM emissions. This is supported by
the test results on the Ford Fusion, which also has GDI and has PM emissions of just over 1
mg/mile.

In addition, the Juke failed particulate standards on the FTP. This means that this vehicle may
not have been operating properly or has a poorly designed GDI system. In any case, the fact that
this vehicle was out of compliance means that the data should not be used when setting the SFTP
PM standards.

While only two light duty trucks were tested, their emissions were also reasonably low,
suggesting that light duty truck standards should be set at the same level as light duty vehicle
standards. Further, there is no reason why light-duty vehicles over 6,000 GVWR should be held
to less stringent particulate standards. This violates the premise established with the Tier 2
emission standards that all light-duty vehicles should be held to the same emission standards. It
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is especially important that GVWR not be used to discriminate between different standards, as
GVWR is easily gamed.

Finally, it is extremely important to note that these PM emissions were measured in vehicles with
existing emission controls. The proposed reductions in FTP PM emissions will require better
combustion chamber and fuel injection designs, resulting in lower SFTP PM emissions as well.

In summary, the recent CARB test data completely supports ICCT’s recommendation in our
initial comments, that the SFTP PM standards should be set at no more than 6 mi/mile. In fact,
the test data suggests that even 6 mg/mile would be too lenient and too easy to meet.

Manufacturers of Emission Controls Association (MECA)

With respect to the proposed PM limits for the supplemental FTP test cycles, EPA acknowledged
that their Tier 3 proposal is flawed by a dataset that included contamination with respect to the
PM analyses that were done on Tier 2-compliant vehicles. ARB shared with MECA in late May
2013 some of the revised, corrected Tier 2/LEV I1 US06 test cycle results. These data support a
much tighter PM standard for the USO06 test cycle than proposed by EPA for Tier 3. MECA
understands that ARB intends to propose that EPA set a Tier 3 US06 PM limit of approximately
4 mg/mile for all light-duty vehicles (as opposed to the proposed Tier 3 US06 PM limits that
depend on vehicle weight) based on the testing they are expected to complete before July 1,
2013. MECA is supportive of ARB’s Tier 3 comments on this subject and asks that EPA (and
ARB) set the tightest, feasible US06 PM standard in their final Tier 3 regulation.

National Association of Clean Air Agencies (NACAA)

US06 PM Standards — For the Supplemental Federal Test Procedure EPA has proposed that the
standards for PM be met based on the US06 test, which represents aggressive highway driving,
since the greatest concern regarding PM formation and sensitivity of engine controls is due to
high-speed, high-load driving conditions. In particular, the agency has proposed a US06 PM
standard of 10 milligrams per mile (mg/mi) for vehicles at or below 6,000 pounds gross vehicle
weight rating (GVWR) and a standard of 20 mg/mi for heavier light-duty vehicles, to be phased
in over a five-year period beginning in 2017. However, given EPA data showing that
manufacturers appear to be controlling PM emissions from heavier light-duty vehicles over
severe duty cycles, EPA requests comments on whether it should adopt a common US06
standard of 10 mg/mi for all light-duty vehicles. NACAA has reviewed EPA US06 PM
emissions test data provided in a March 1, 2013, agency memorandum available in the Tier 3
rulemaking docket (4). According to the test data shown in Figure 8 (on final US06 PM emission
results) of that memorandum, it is clear that US06 PM emission results for vehicles under and
over 6,000 pounds GVRW are far below 10 mg/mi. In fact, no vehicle tested is over 4 mg/mi and
most are substantially lower. Given the significance for air quality and public health of reducing
PM emissions, NACAA recommends that EPA adopt US06 PM standards below 10 mg/mi for
all affected light-duty vehicles — under and over 6,000 pounds GVWR — as supported by the
agency’s test data.

Union of Concerned Scientists (UCS)
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Millions of Americans breathe cleaner air as a result of our nation’s clean air laws but serious
challenges remain. More than 1 in 3 Americans still live in areas where air pollutant levels
exceed at least one of the health-based National Ambient Air Quality Standards. Passenger
vehicles remain the second largest emitters of nitrogen oxides (NOx) and volatile organic
compounds (VOCs) in the U.S. — the primary pollutants that form smog. These vehicles also
emit more than half of all carbon monoxide pollution and contribute to particulate matter
emissions. It is therefore essential that the Tier 3 standards for both PM and NMOG+ NOx be
sufficiently stringent as to provide quantifiable and real reductions in harmful emissions.

We urge EPA to consider levels for the SFTP... PM... that are sufficiently stringent to ensure
that they are suitably protective of human health and the environment.

Supplemental Federal Test Procedure: EPA should revisit the... particulate matter (PM) exhaust
emission requirements to ensure that the emission requirements of this test procedure are suitably
protective of human health and the environment.

The problem is similar for PM. The SFTP PM standard is more than three times higher than the
PM FTP standard in 2023 for light duty vehicles and more than six times higher for vehicles with
a gross vehicle weight rating of more than 6,000 pounds. As CARB explains in its comments
(10), there were flaws in the data collected during EPA’s useful life testing due to silicon
contamination resulting in higher PM emissions. Retesting of some of these vehicles, as well as
additional testing undertaken CARB supports the setting of more a stringent PM standard for the
USO06 test cycle than currently under consideration.

Our Response:

Comments from stakeholders representing states, including CARB, and several NGOs
urged EPA to finalize more stringent US06 PM standards than those proposed, in all cases
advocating for standards below 10 mg/mi for the entire light-duty fleet and in some cases
advocating for standards below 6 mg/mi. Conversely, auto industry commenters generally
supported the proposed standards (10 mg/mi and 20 mg/mi for lighter and heavier light duty
vehicles, respectively. We have concluded that the body of recent data clearly shows that the
long-term 6 mg/mi US06 PM standard that we are finalizing, is the appropriate level to prevent
any significant “backsliding” in US06 PM emissions as new vehicles and technologies enter the
fleet. At the same time, the 6 mg/mi standard provides a reasonable compliance margin -- about
50% above the average levels of current vehicles, which are averaging about 3 to 4 mg/mi. A
long-term standard numerically lower than 6 mg/mi would run counter to our intent to bring the
emissions performance of all vehicles to that already being demonstrated by many vehicles in the
current light-duty fleet. We believe the long-term US06 PM standard we are finalizing is
appropriate based on all of the information available at this time and will not hinder introduction
of new technologies manufacturers may choose for compliance with the other Tier 3 standards or
other rules.

The short-term, less-stringent US06 standard of 10 mg/mi (applicable in MYs 2017 and

2018) responds to automaker concerns about uncertainties stemming from simultaneous
regulatory requirements and rapidly evolving exhaust and engine technologies in the coming
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years. We recognize that vehicle control technologies for both criteria and GHG emissions are
evolving and will continue to do so, including an expected expansion of gasoline direct injection
(GDI) technologies (see Section IV.A.5.c of the preamble and the RIA). Also, the transition to
lower sulfur in-use gasoline required by this rule may create temporary additional challenges in
consistently achieving lower US06 PM emissions (see Section IV.A.6 of the preamble and in the
RIA). We believe that most manufacturers will implement similar if not identical emission
control strategies to comply (or, more often, to continue to comply) with both the 10 mg/mi and
the 6 mg/mi standards. In so doing, we expect them to use the temporary additional compliance
margin provided by the 10 mg/mi standard to reduce uncertainties about potential variability in
performance (in use and, in particular, later in vehicle life) during the early years of developing
and commercializing their control technologies.

The 10 mg/mi standard will expire after MY 2018, and the long-term standard of 6 mg/mi
will take effect. As the implementation of the program continues, we believe a limited degree of
relief for testing of in-use vehicles is appropriate. Manufacturers commented that because of the
industry’s general lack of experience with stringent PM standards, especially as the newly-
designed vehicles age, less stringent standards for in-use testing would reduce near-term
concerns about performance variability early in the program. We agree, and we are finalizing a
separate standard of 10 mg/mi for in-use vehicle testing for the intermediate years of the
program, MY's 2019 through MY 2023. This standard is numerically lower than the proposed in-
use standards — again because of the availability of improved US06 test data as described above
— but the purpose of providing an in-use standard remains the same. The in-use standard, in
conjunction with the short-term 10 mg/mi standard, represents a longer duration of relief than we
had proposed, again based on comments from the industry about their compliance concerns with
new USO06 standards. For MY 2024 and later, there will be no separate in-use standard and all
vehicles will need to meet the long-term standard at certification and in use.

EPA proposed that different US06 PM standards apply to lighter and heavier vehicles.
The US06 PM test data discussed above also makes clear that the US06 PM performance of
current vehicles is not closely related to vehicle weight, although the earlier data had indicated
that this might be the case. Several commenters urged EPA to finalize a single standard for
vehicles above and below 6,000 Ibs GVWR based on the newer data. At the same time, auto
manufacturers generally supported the proposed vehicle weight distinction, asserting a higher
degree of uncertainty about the emission performance of their larger vehicles, especially in the
early years of the program and in light of simultaneous technology challenges. The data clearly
show that larger vehicles today are generally achieving US06 PM levels very similar to smaller
vehicles, and well below the proposed standards. We are not finalizing separate US06 standards
for heavier and lighter vehicles because separate standards are unwarranted based on a review of
the data. However, we believe that the short-term 10 mg/mi standard, as well as the temporary
in-use vehicle testing standard, will significantly reduce manufacturer compliance uncertainties
in the early years of the program for all vehicles, as discussed above.

As with the FTP PM standards, manufacturers will comply with the US06 PM standards
with the same increasing minimum percentage of their vehicles. Also, in response to
manufacturer concerns about the transition to Tier 3, and as with the FTP PM phase-in, we are
providing the option for a manufacturer to choose to certify 10 percent of its total light-duty
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vehicle sales in MY 2017 to the new US06 PM standards, including light-duty vehicles over
6,000 Ibs GVWR.

As discussed in Section IV.A.2.c of the preamble, for LDVs and LDTs more than 6,000
Ibs GVWR and MDPVs, EPA is also providing an alternative phase-in of the US06 PM
standards

The primary PM percent phase-in schedule for MY 2017 requires 20 percent of vehicles
6,000 1bs. or less GVWR to comply with the new PM standards. In review of the comments
regarding the PM phase-in requirements for MY2017, we agree with the commenters that the
option we proposed may not by itself always apply equitably to manufacturers of different fleet
mixes. In response to the suggestions, in addition to the primary PM phase-in we are finalizing
the option that a manufacturer may comply in MY 2017 by meeting the FTP and the US06 PM
standards with 10 percent of its projected nationwide sales of all vehicles (including those greater
than 6,000 pounds GVWR). This approach is harmonized with the LEV III PM requirements in
MY 2017.

As in their comments on FTP PM standards discussed above, CARB commented that we
should require that a manufacturer that certifies its vehicles to the proposed alternative phase-in
schedule still meet the requirement that 100 percent of those vehicles meet the applicable PM
standards in the 2021 model year. See the response in Chapter 4.1.2.5 of this document.

Regarding the Alliance/Global comment about per-vehicle vs. fleet average standards for
PM, see our response in Chapter 4.1.2.5 of this Summary and Analysis of Comments document.
4.1. LD Exhaust Standards
4.1.3. Start Date and Phase-In Schedules and Lead Time
4.1.3.1. Need to Maintain 2017-18 Start Dates
What Commenters Said:

Boulder County Board of Commissioners and Boulder County Board of Health

Therefore, it is imperative that the federal government take action by December 31, 2013, to
adopt Tier 3 so it can be implemented with the 2017 model year of vehicles. If not, an entire year
of benefits will be lost, resulting in serious and adverse impact on human health and welfare.

Children’s Environmental Health Network (CEHN)

EPA should eliminate the one-year delay of fleet average NMOG+NOx FTP standards phase-in
for vehicles with GVWR above 6,000 Ibs.

Motor & Equipment Manufacturers Association (MEMA)
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The EPA’s proposal is mindful of other regulatory frameworks and compliance regimes. Efforts
to harmonize Tier 3 vehicle emission requirements nationwide and to choreograph the timing of
Tier 3 implementation with the final rules for greenhouse gas (GHG) emissions and corporate
average fuel economy (CAFE) standards for light-duty vehicles are critical for interconnected
and highly complex vehicle manufacturing supply chains. Also, EPA’s integrated systems
approach to vehicles and fuels, combined with the alignment to other parallel regulations, is
practical and cost-effective. Companies and government entities alike will benefit from the
resulting outcomes, such as streamlined costs for R&D and production and reduced burden for
multiple, overlapping testing and compliance protocols. Since the timing of this rule is critical, it
is important that EPA not delay its completion. If delayed, the benefits of synchronizing the
timing of the GHG emissions, CAFE standards, and other programs will be lost and may
negatively impact the states in achieving their respective air quality goals.

MEMA urges EPA to fully consider the public comments, particularly from the vehicle
manufacturers. In addition, EPA must continue to collaborate with states, like California, and
other stakeholders to avoid divergent policy pathways and competing regulatory regimes.
MEMA recommends that the Agency promulgate a final rule by end of 2013 in order to match
with other regulatory requirements standards affecting MY 2017 vehicles.

Manufacturers of Emission Controls Association (MECA)
[MECA] ... urges EPA to finalize these proposals by the end of this year.
Our Response:

As proposed and as discussed in Section I[V.A.2.a of the Preamble, the declining fleet-
average NMOG+NOx FTP standards will begin in MY 2017 for light-duty vehicles and light-
duty trucks with a GVWR up to and including 6,000 lbs and in MY 2018 for light-duty vehicles
and light-duty trucks with a GVWR greater than 6,000 Ibs and MDPVs. The standards apply to
the heavier vehicles a year later to facilitate the transition to a 50-state program for all
manufacturers. During this transition period, there will be two fleet-average NMOG+NOx
standards for each model year, one for LDVs and LDT1s and one for all other LDTs (LDT2s,
LDT3s, and LDT4s) and for MDPVs that decline essentially linearly from MY 2017 through
MY 2025. At that point, the two fleet-average standards converge and stabilize for all later
model years at the same level, 30 mg/mi, which is identical to the LEV III final fleet average.

While the rule is be finalized in 2014 deadline we have maintained the requirement that

implementation of the Tier 3 standards start in MY 2017. This planned program start retains the
benefits synchronizing the phase-in of the Tier 3 rule with other related programs.

4.1.3.2. Statutory Concerns About Lead Time for Heavier LD Vehicles and Issues
With Alternative Phase-In Schedules

What Commenters Said:
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Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

In several places throughout the regulations, EPA skirts the plain language of the CAA by
offering two alternatives — one that does not comply with the CAA lead time provisions but
offers a reasonable requirement, and another that provides the required lead time but is so
stringent that no reasonable company would ever choose it. The CAA does not authorize this
approach, nor is EPA following Congress’ clear intent and direction. Moreover, complying with
the plain language of the CAA would achieve the same level of emissions reduction. While we
applaud and support EPA’s desire to harmonize with California as expeditiously as possible, it is
not necessary to violate the CAA in the process.

The CAA clearly requires EPA to provide four years of lead time for changes to emission
standards for heavy-duty vehicles, which are defined in CAA § 202(b)(3)(C) as those vehicles
manufactured primarily for use on public roads that have a gross vehicle weight rating (GVWR)
of more than 6,000 pounds.(2) Specifically, CAA § 202(a)(3)(C) states, “Any standard
promulgated or revised under this paragraph and applicable to classes or categories of heavy-
duty vehicles or engines shall apply for a period of no less than 3 model years beginning no
earlier than the model year commencing 4 years after such revised standard is promulgated.” (3)

EPA proposes both a primary path and an alternative path for complying with the FTP and SFTP
NMOG+NOx standards:

Primary Path — Fleet Average: Under this option, both FTP and SFTP NMOG+NOx standards
are phased in using a fleet average requirement. The manufacturer can certify vehicles to any of
a number of specified emission bins, but for each model year, the sales-weighted average
emissions must meet a fleet average standard that decreases from MY 2017 to MY 2025 for
vehicles less than 6,000 pounds GVWR, and from MY 2018 to MY 2025 for vehicles over 6,000
pounds GVWR.

Alternative Phase-In: Under this option, Tier 3 FTP and SFTP standards under the primary
option apply for vehicles under 6,000 pounds GVWR in MY's 2017 and 2018, but do not apply
for over 6,000 pound GVWR vehicles until MY 2019. Starting in MY 2019, 40 percent of all
vehicles (both less than and greater than 6,000 pounds GVWR) must meet the final FTP and
SFTP standards; in MY 2020, 70 percent of vehicles must meet the final standards; and in MY
2021- a full four model years ahead of the primary phase-in option — 100 percent of a
manufacturer’s fleet must meet the final Tier 3 standards.

Assuming EPA issues a Tier 3 final rule in late 2013, as planned, MY 2014 already would have
begun. Therefore, the CAA requires that the regulations applicable to heavy-duty vehicles take
effect no earlier than the MY 2019 (four years after the MY 2014 would be MY 2018, and the
next MY would be 2019). Thus, EPA’s proposed primary path for compliance with the FTP and
SFTP NMOG+NOx Phase-In, which would require manufacturers of heavy-duty vehicles to
begin complying with the more stringent Tier 3 standards in MY 2018, violates the lead time and
stability requirement in CAA § 202(a)(3)(C).
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Although the alternative compliance path phase-in for NMOG+NOx does meet the lead time
requirement, it would require manufacturers to fully comply with the more stringent standards
four years earlier, imposing significantly more stringent requirements on the manufacturers’
fleet. This presents manufacturers with a Hobson’s choice: either 1) give up the right to four
years of lead time under the CAA, or 2) assert the right to four years of lead time under the CAA,
and get punished with more stringent standards as a result. The alternative compliance path is so
burdensome that no reasonable manufacturer would choose this option; all manufacturers would
essentially be forced into excusing EPA’s violation of the CAA and complying with the primary
path.

The lead time limits that the CAA imposes on EPA were never intended to be circumvented by
regulatory ultimatums of this nature. The CAA envisions that EPA will promulgate standards
taking into consideration all of the relevant factors and limits set forth in §202(a). Congress did
not intend to set up a process under which EPA could offer illusory options with the intent of
extracting lead time concessions from manufacturers.

When a regulatory scheme is so heavily weighted or creates significant economic incentives such
that only one of the options is reasonable, that option becomes a mandate and is no longer truly
an option. The Supreme Court has acknowledged the possibility that “acute, albeit indirect,
economic effects” of a state law could effectively restrict choices to the point that the law, while
not directly preempted, could result in a de facto mandate that was preempted.4 Similarly, the
U.S. District Court for the Southern District of New York held that the court had to examine the
effect of the New York City law to first determine whether incentives for the purchase of hybrid
taxis created a de facto mandate to purchase hybrids in order to decide whether the rules were
preempted by the federal fuel economy requirements in the Energy Policy and Conservation Act
(EPCA).5 Also in the vehicle context, the U.S. District Court for the Eastern District of
California concluded that while other options existed for compliance with California’s 2002 ZEV
amendments, they were not viable alternatives to producing advanced gasoline hybrids, the cost
of which made likely irreparable injury supporting the auto manufacturer’s request for a
preliminary injunction against the ZEV requirement.6 These cases make it clear that the courts
look with disfavor upon regulatory “alternatives” that are designed to drive the regulated
community in a particular direction. Here, the accelerated phase-in under the alternative
compliance path would be so stringent that it would effectively eliminate it as an option,
resulting in a de facto requirement to comply with the primary path, which is prohibited by the
CAA.

In this case, there is a very clear statutory directive at issue. CAA §202(a)(3)(C) unambiguously
requires four years of lead time for heavy-duty vehicles. This prohibits EPA from finalizing the
primary compliance path as proposed. Providing an alternative compliance path that meets the
statutory requirements does not, and cannot, remedy the fact that the primary compliance path
violates the statute.

There is a relatively simple solution to this issue that meets EPA’s objectives while maintaining
compliance with the CAA. EPA can follow the lead time requirement of the CAA and begin the
phase-in requirement in MY 2019 for vehicles over 6,000 pounds GVWR at the currently
proposed fleet average emissions levels. In other words, the phase-in in MY 2019 would begin at
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the level that would otherwise be in place under the currently- proposed primary path.7 Such a
rule would comply with the CAA, fleet emissions would be at an identical level starting in MY
2019, and there would be no meaningful environmental impact due to beginning the phase-in one
year later.

Recommendation: For vehicles more than 6,000 pounds GVWR, the Alliance and Global
Automakers recommend that Tier 3 fleet average requirements for both FTP and SFTP begin in
MY 2019 at the currently proposed MY 2019 value. This approach is in full compliance with the
CAA, completely harmonizes with LEV Il in MY 2019, and achieves virtually the same level of
emission reduction as the “primary path” proposed by EPA.

242 U.S.C § 7521(b)(3)(C).

342 U.S.C. §7521(a)(3)(C) (emphasis added).

4 New York State Conference of Blue Cross & Blue Shield Plans v. Travelers Insurance Co., 514 U.S.
645, 668 (1995).

5 Metropolitan Taxicab Board of Trade v. Bloomberg, 633 F.Supp. 2d 83, 96 (S.D.N.Y. June 22, 2009).
6 Central Valley Chrysler Plymouth v. California Air Resources Board, 2002 U.S. Dist. LEXIS 20403 at
*15-16 (June 11, 2002).

7 If EPA does not release the final rule by the end of 2013, then an additional year of delay for vehicles
greater than 6,000 pounds GVWR is required, starting in MY 2020 rather than the 2019 MY.

Chrysler Group LLC

The NMOG+NOx fleet average requirements for vehicles over 6,000 pounds GVWR should
begin in the 2019 MY at the currently proposed 2019 MY fleet average emission level and
compliance should end with MY 2025.

Clean Air Act Requirements: Lead-Time for Vehicles More than 6,000 Pounds GVWR and
Useful Life Requirements — In several places in the proposed rule, EPA seeks to circumvent
plain limits on its authority in the CAA by offering automakers two compliance alternatives —
one that does not follow the CAA requirements but offers a reasonable compliance option, and
one that applies the required statutory protections but imposes compliance conditions that are so
stringent that no reasonable company would ever choose it. The CAA does not authorize this
“poison pill” approach, under which companies are essentially forced to waive their statutory
protections under the CAA to avoid an unreasonably burdensome compliance alternative. This is
particularly so where the burdens imposed with the option to retain the statutory protection bear
no rational relation to the statutory protection in question. In short, EPA’s dual-path approach, as
described below, effectively and impermissibly eviscerates the statutory protections for industry
that Congress intended to provide. Chrysler believes that EPA does not have the authority to
create overt workarounds to clear statutory requirements and limitations.

It is instructive that EPA previously failed in an attempt to circumvent the requirements of the
CAA by proposing to adopt a similar favorable versus non-favorable dual-path approach. In
Virginia v. EPA, (24) the D.C. Circuit firmly rejected a regulatory scheme strikingly akin to the
proposals here: in the Virginia case, EPA promulgated a rule in 1995 that was intended to reduce
ozone pollution in the northeastern United States by requiring states in that region essentially to
adopt California’s vehicle emission program. However, Section 202(b)(3)(C) of the CAA
prohibited EPA from adopting more stringent emission standards for new motor vehicles until
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2004, providing that “the numerical emission standards . . . shall not be modified by the
Administrator . . . for any model year before the model year 2004 (25). In order to overcome
this explicit statutory limitation, EPA offered states in the region a choice: (1) adopt a vehicle
emission program that would achieve emission reductions from new motor vehicles in the
amount that would be achieved by California’s Low Emission Vehicle program; or (2) develop
an acceptable “Substitute Program” that would reduce ozone precursors anywhere from 3.5 to
6.5 times more than would the California program (26). However, as even EPA acknowledged,
the Substitute Program was so burdensome that it was not a realistic alternative; in the words of
the D.C. Circuit, “EPA’s alternative [was] no alternative at all, and, “only a very foolish state
would see EPA’s offer to accept [the alternative compliance option] as a real alternative”).”

The D.C. Circuit held that EPA’s regulatory scheme, which effectively forced states to adopt
California’s vehicle emission program in contravention of the CAA, was unlawful. In vacating
the rule, the D.C. Circuit flatly rejected EPA’s position that because the states had an alternative
to adopting the California motor vehicle standards, EPA itself was not imposing more stringent
emission standards for new motor vehicles. In so holding, the Court stated: Here Congress’s
policy and preference is loud and clear. It “is the intent of Congress that” EPA not modify the
“numerical emission standards” for “any model year before . . . 2004.” 42 U.S.C. §
7521(b)(1)(C). EPA therefore may not require, mandate, order, or impose conditions demanding
that any state enact particular motor vehicle emission standards, even if those standards are
identical to California’s. The time will come when EPA can make its case for tougher emission
limitations on motor vehicles. But that time is years from now and, under section 202, the case
must be made to Congress.

Likewise, here, EPA has proposed alternative compliance paths in the proposed rule that are “no
alternative[s] at all,” effectively forcing manufacturers to waive their statutory protections. As
the D.C. Circuit held in Virginia v. EPA, such a regulatory scheme is prohibited by the CAA.

Two specific examples of this impermissible regulatory structure are addressed below: (1) the
proposed phase-in requirements for heavy-duty vehicles for compliance with the Tier 3 standards
for NMOG+NOx; and (2) the useful life durability requirements for vehicles less than 6,000
pounds gross vehicle weight rating (GVWR).

24 - 108 F.3d 1397 (D.C. Cir. 1997), modified on other grounds, 116 F.3d 499 (D.C. Cir. 1997).
25-42 U.S.C. § 7521(b)(3)(C).
26 - 108 F.3d at 1403.

NMOG+NOx Phase-In Requirements for Heavy-Duty Vehicles: The CAA requires EPA to
provide manufacturers of heavy-duty vehicles, defined as vehicles in excess of 6,000 pounds
GVWR, (29) with four years of lead time (and a three-year period of “stability” with no changes
to the standards), to comply with new automobile emission standards. Specifically, Section
202(a)(3)(C) of the CAA, 42 U.S.C. § 7521(a)(3)(C), states: “Any standard promulgated or
revised under this paragraph and applicable to classes or categories of heavy-duty vehicles or
engines shall apply for a period of no less than 3 model years beginning no earlier than the model
year commencing 4 years after such revised standard is promulgated.” (emphasis added). This
statutory requirement is intended to ensure that manufacturers of heavy-duty vehicles are
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afforded sufficient lead time and stability to recoup their investments in new technology required
to comply with more stringent standards (30).

In the proposed rule, EPA attempts to thwart this statutory requirement by proposing two phase-
in alternatives for complying with the significantly more stringent Tier 3 NMOG+NOX tailpipe
emissions standards. Under the more favorable primary compliance option, manufacturers must
meet a fleet average standard that is phased-in between Model Years 2018 and 2025 for vehicles
over 6,000 pounds GVWR, but which contravenes the CAA’s explicit four-year lead time
requirement. Under the less favorable alternative compliance option, manufacturers must phase
in 40 percent of their vehicles to the more stringent Tier 3 NMOG+NOx standards beginning in
Model Year 2019, which comports with the statutory four-year lead time requirement, but adds
the significant burden that all of the manufacturer’s vehicles must meet the final standards by
Model Year 2021 — a full four model years ahead of the primary phase-in option (31).

Assuming EPA issues a Tier 3 final rule in late 2013, as planned, Model Year 2014 already
would have begun. Therefore, the CAA requires that the Tier 3 standards applicable to heavy-
duty vehicles take effect no earlier than Model Year 2019 (i.e. four model years after the revised
standards are promulgated per Section 202(a)(3)(C), that is, commencing with the 2015 Model
Year). EPA’s proposed primary compliance option, however, would require manufacturers of
heavy-duty vehicles to begin complying with the stringent Tier 3 standards in 2018 (i.e., only
three model years after the revised standards are promulgated), and therefore would contravene
the lead time requirement in Section 202(a)(3)(C) of the CAA. Conversely, although EPA’s
alternative compliance option does meet the statutory four-year lead time requirement, it
unreasonably imposes unduly and significantly more burdensome compliance requirements than
the primary compliance option, and does not present manufacturers with a realistic choice.
Moreover, these undue burdens are not rationally related to the four-year lead time requirement
and thus are clearly designed as a punitive stick to force manufacturers to “choose” the non-CAA
compliant primary option with only three years of lead time.

As described in greater detail in the comments provided by the Alliance of Automobile
Manufacturers and Association of Global Automakers, (32) the alternative compliance option,
which complies with the four-year lead time requirement but requires manufacturers to certify all
of their vehicles to the Tier 3 standards a full four model years sooner than the primary phase-in
option, is so burdensome that no reasonable manufacturer would ever choose it; all
manufacturers would essentially be forced into selecting the primary phase-in option and turning
a blind eye to EPA’s blatant violation of the CAA’s lead time requirements for heavy-duty
vehicles. When a regulatory scheme is so heavily weighted or creates significant economic
incentives such that only one of the options is reasonable, that option becomes a mandate and is
no longer truly an option. Providing a significantly more burdensome alternative compliance
path that meets the statutory requirements does not, and cannot, remedy the fact that the primary
compliance path violates the statute.

This dual-path approach that EPA proposes would violate the CAA for an additional reason, as
well. Under Section 202(a)(3)(A)(1) of the CAA, EPA is required to promulgate 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

4-57



Chapter 4: Proposed Vehicle Emissions Program

such standards apply, giving appropriate consideration to cost, energy, and safety factors
associated with the application of such technology” (33). Thus, the CAA implicitly requires EPA
to select the single standard that reflects the greatest degree of emission reduction achievable.
Here, it simply cannot be the case that both the primary compliance option (which begins in
Model Year 2018 and requires full compliance with the more stringent standards by 2025) and
the alternative compliance option (which begins in Model Year 2019 and requires full
compliance with the more stringent standards by 2021) reflect the greatest degree of emission
reduction achievable taking into account cost, energy, and safety. Rather, if the three-year phase-
in under the alternative compliance option is in fact achievable considering the specified factors,
then the primary compliance path, which affords manufacturers seven years to meet the more
stringent standards, cannot be reconciled with the CAA requirement that EPA promulgate
standards reflecting the greatest degree of emission reduction achievable. The more likely
explanation, however, is that the primary compliance option reflects the greatest degree of
emission reduction that EPA believes is truly appropriate, whereas the alternative compliance
option is intentionally so burdensome—and therefore far beyond reflecting the greatest degree of
emissions reduction achievable—that manufacturers will be forced to waive their statutory
protections and choose the primary path. This attempt to circumvent the statutory protections
embodied in the CAA cannot be reconciled with the plain provisions of the Act.

Further, Chrysler objects to the requirement that if a manufacturer chooses the alternative
compliance path for any of its vehicles, all of its vehicles, including light-duty vehicles and those
heavy-duty vehicles for which the manufacturer is willing to comply with three years lead time,
must nevertheless meet the final Tier 3 NMOG+NOx standards by 2021 (instead of 2025 under
the primary compliance option). This regulatory scheme, which sweeps in a manufacturer’s
entire fleet if the manufacturer chooses to pursue the alternative compliance option for even just
a single vehicle model, cannot be characterized as an incentive to forego the four-year lead time
requirement; rather, it is a penalty imposed on manufacturers that refuse to forego their statutory
protections. There is no rational basis for penalizing a manufacturer’s entire vehicle fleet simply
because the manufacturer chooses to exercise its statutory right to four years of lead time for one
heavy-duty vehicle model. Plainly, any emissions benefits of earlier compliance would accrue
for those models of vehicles for which the manufacturer might choose earlier compliance. But
precluding that choice and imposing more stringent standards even for those models that might
comply early, just because a different model or models cannot comply early, has no
environmental rationale except to penalize the choice of later compliance for the other models.
That design is arbitrary, unreasonable, and unlawful (34).

Recommendation: Chrysler recommends that, for vehicles over 6,000 pounds GVWR, the Tier 3
fleet average requirements for FTP and SFTP NMOG+NOx begin in MY 2019 at the currently
proposed Model Year 2019 fleet average emissions levels (under the primary compliance option)
and require full compliance only at Model Year 2025. This approach is in full compliance with
the CAA, completely harmonizes with LEV Il in MY 2019, and will achieve the same level of
emission reduction as the proposed rule.

29 - See 42 U.S.C. § 7521(a)(3)(C). A “heavy-duty vehicle” is a “truck, bus, or other vehicle
manufactured primarily for use on the public streets, roads, and highways . . . which has a gross vehicle
weight . . . in excess of six thousand pounds.” 42 U.S.C. § 7521(3)(C).
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30 - See, e.g., Natural Res. Def. Council v. Thomas, 805 F.2d 410, 433 (D.C. Cir. 1986) (noting that the
four-year lead time requirement “was enacted for the benefit of the manufacturers, to allow time for them
to design and develop engines in compliance with newly promulgated standards™) (citing H.Rep. No. 294,
95th Cong., 1st Sess. 274-75 (1977) (discussing “abundant lead time”), reprinted in 4 Leg. Hist. 2741-42,
J.A. at 19-20).

31 - EPA proposes to adopt a similar dual-path approach for “heavy-duty vehicles” as defined by EPA at
40 CFR §86.1803-01 (i.e., vehicles greater than 8,500 pounds GVWR but less than or equal to 14,000
pounds GVWR). See 78 Fed. Reg. at 29,875-29,877. Under the proposed primary compliance option,
manufacturers must meet a declining fleet average standard for NMOG+NOx beginning in Model Year
2018, in contravention of the CAA’s explicit four-year lead time requirement. Alternatively,
manufacturers can choose to comply beginning in Model Year 2019, which comports with the four-year
lead time requirement, but then are subject to a percent-of-vehicles phase-in approach rather than a
declining fleet average. Again, EPA’s “poison pill” approach cannot be reconciled with the CAA.
Accordingly, Chrysler recommends that EPA start the declining fleet average in Model Year 2019,
consistent with the CAA’s four-year lead time requirement.

32 - Alliance/Global Comments, at 4.

33-42 U.S.C. § 7521(a)(3)(A)(i),

Our Response:

The Alliance of Automobile Manufacturers (Alliance), and Association of Global
Automakers (Global) and Chrysler LLC commented on the alternative phase-in proposed for
vehicles over 6000 Ibs GVWR. These comments questioned whether the proposed structure of
and restrictions on the use of the alternative phase-ins were so onerous as to unduly restrict a
manufacturer from choosing the alternative phase-ins and their lead time and stability provisions
as set forth in the Clean Air Act. The commenters criticized the proposed requirement that a
manufacturer using the alternative phase-ins apply the alternative schedules to its entire light-
duty fleet, both below and above 6,000 Ibs GVWR. EPA had proposed this provision to
minimize the complexity of complying with the alternative phase-in if a manufacturer’s heavier
and lighter light-duty vehicles had different compliance structures.

In considering these comments, EPA also considered that during the development of the
Tier 3 program and in their comments, the same auto industry commenters consistently urged
EPA to design the Tier 3 program to harmonize with the California LEV III standards as closely
and as early as possible. As discussed in detail in Section IV.A of the preamble, extensive data
that EPA has generated or received continue to support the conclusion that the primary fleet-
average standards provide a compliance path that is feasible across the industry and that closely
harmonizes with LEV III. EPA believes that we have reasonably resolved these somewhat
competing concerns — early harmonization vs. additional lead time — by finalizing the primary
declining fleet average standards as proposed while also finalizing revised alternative phase-in
compliance schedules (see preamble Section IV.A.2.c). In response to the comments, we have
revised the alternative phase-in schedules to reduce their associated burden for manufacturers,
while still maintaining environmental benefits that are equivalent to the primary program. We
also include provisions in the percent-of-sales phase-in alternatives that allow manufacturers to
exclude vehicle models that begin their 2019 model year production early in 2018, in order to
provide four years of lead time.
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Specifically, we have removed from the alternative phase-in provisions the requirement
that a manufacturer apply the alternative schedules to its entire light-duty fleet including vehicles
below 6,000 Ibs GVWR. For the practical functioning of the program, the final rule requires that
any manufacturer choosing to use the alternative phase-in apply all four alternative phase-in
schedules to its entire light-duty fleet above 6,000 Ibs GVWR. We believe that the alternative
phase-ins allow manufacturers to comply with emission standards in a time frame that is clearly
feasible and fully compliant with the CAA requirements for lead time and regulatory stability.
To the extent that manufacturers choose to use them, the alternative would result in overall
emission reductions essentially identical to those of the primary program.

As explained in the preamble, the alternative phase-in schedules would begin to apply to
each vehicle for either MY 2019 or MY 2020, depending on exactly when the manufacturer
begins production of the vehicle. (See Section 86.1811-17(b)(8)(i) for how we implement this
provision.) For models that begin MY 2019 production after the fourth anniversary of the
signing of the final rule, the alternative phase-in would provide four full years of lead time and
would first apply for MY 2019. The phase-in obligation would be calculated based only on
those vehicles beginning production after the fourth anniversary date. For models beginning
production before that date, the alternative phase-in would first apply for MY 2020, and the
phase-in percentage for MY 2020 would be based on the manufacturer’s entire fleet of heavier
light-duty vehicles. Based on historical certification patterns, few models begin production
before mid-calendar-year, so we expect that the vast majority of MY 2019 vehicles will begin
production after the 4-year anniversary and thus the alternative phase-ins, if chosen, will
typically apply beginning in MY 2019.

At the time of certification for MY 2018, a manufacturer must declare whether it intends
to apply the alternative phase-in schedules to its heavier light-duty vehicles. A manufacturer
choosing the alternative phase-ins would be committed to this phase-in approach for the duration
of the phase-ins, and could not later choose the fleet-average approach for NMOG+NOx
standards. For all vehicles below 6,000 Ibs GVWR, the primary program will apply, beginning
in MY 2017. For a manufacture’s vehicles subject to the alternative phase-ins, there would be no
new tailpipe emissions requirements beyond the Tier 2 program until the beginning of the
alternative phase-in schedules; that is, MY 2019 or 2020, as explained above.

As discussed above, a manufacturer choosing the alternative phase-in approach for its
heavier light-duty vehicles would be required to use all four phase-ins together. The next
paragraphs explain how each of the alternative phase-ins requires an increasing percent of the
manufacturer’s sales to comply with the alternative standards. Thus, until the end of the phase-
ins, some percent of a manufacturer’s affected vehicles will meet the new standard and the
remainder of that year’s sales will not yet comply with Tier 3. For the practical functioning of
the program, a manufacturer choosing the alternative phase-ins would be required to comply
with exactly the same segment of their fleet in each model year for all four alternative phase-ins.
For example, a manufacturer that complies with the 70 percent MY 2020 requirement for the
FTP NMOG+NOx standard with a segment of its vehicle fleet must meet the 70 percent MY
2020 requirement for the FTP PM standard with the same set of vehicles.
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For the FTP and SFTP NMOG+NOx alternative phase-in schedules, once the phase-in is
complete for a segment of a manufacturer’s fleet, the standards continue for that set of vehicles
through MY 2024, after which the full Tier 3 program applies regardless of the phase-in strategy.
Thus, the fleet-average standards that decline through MY 2024 do not apply for these vehicles.

Although manufacturers would implement all four alternative phase-in schedules
together, as discussed above, each alternative phase-in has unique characteristics. The following
paragraphs explain the unique provisions of each.

Alternative Phase-In Schedule for the FTP NMOG+NOx Standard

Instead of the primary FTP NMOG+ NOx declining fleet average standards, a
manufacturer choosing the alternative phase-ins would comply with a stable fleet average FTP
NMOG+NOx standard of 30 mg/mi that would apply to an increasing percentage of a
manufacturer’s combined sales of LDVs and LDT's above 6,000 Ibs GVWR and MDPVs. This
percent phase-in would match the percentages in the primary PM percent phase-in schedule, as
discussed above — specifically, 40 percent of MY 2019 heavier light-duty vehicles (excluding
those vehicles with production beginning before the 4-year anniversary), 70 percent of all of its
heavier light-duty vehicles in MY 2020, and 100 percent compliance in MY 2021 and later
model years.

Alternative Phase-In Schedule for the FTP PM Standard

Instead of the primary FTP PM percent phase-in schedule, a manufacturer choosing the
alternative phase-ins would postpone the beginning of its FTP PM phase-in for its LDVs and
LDTs above 6,000 Ibs GVWR and MDPVs until MY 2019 or 2020 (depending on the dates
production begins for its vehicle models, as discussed above). The manufacturer would then
comply with the 3 mg/mi per-vehicle FTP PM standard (and the 6 mg/mi in-use standard) on an
increasing percentage of these vehicles, following the 40-70-100 percentage phase-in of the
primary PM program -- specifically, 40 percent of MY 2019 heavier light-duty vehicles
(excluding those vehicles with production beginning before the 4-year anniversary), 70 percent
of all of its heavier light-duty vehicles in MY 2020, and 100 percent compliance in MY 2021 and
later model years.

Alternative Phase-In Schedule for the SFTP NMOG+NOx Standard

As with the other alternative phase-ins, instead of the primary SFTP NMOG+ NOx
declining fleet average standards, a manufacturer choosing the alternative phase-ins would
comply with a stable fleet average SFTP NMOG+NOx standard of 50 mg/mi that would apply to
an increasing percentage of a manufacturer’s combined sales of LDVs and LDTs above 6000 lbs
GVWR and MDPVs. This percent phase-in again would match the percentages in the primary
PM percent phase-in schedule, as discussed above — specifically, 40 percent of MY 2019 heavier
light-duty vehicles (excluding those vehicles with production beginning before the 4-year
anniversary), 70 percent of all of its heavier light-duty vehicles in MY 2020, and 100 percent
compliance in MY 2021 and later model years.

Alternative Phase-In Schedule for the US06 PM Standard
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Finally, instead of the primary US06 PM percent phase-in schedule, a manufacturer
choosing the alternative phase-ins would postpone the beginning of the US06 phase-in for its
LDVs and LDTs above 6,000 Ibs GVWR and MDPVs until MY 2019 or 2020 (depending on the
dates production begins for its vehicle models, as discussed above). The manufacturer would
then comply with the 10 mg/mi US06 PM standard for 40 percent of MY 2019 heavier light-duty
vehicles (excluding those vehicles with production beginning before the 4-year anniversary), 70
percent of all of its heavier light-duty vehicles in MY 2020, with 100 percent compliance in MY
2021, and then 100 percent compliance with the 6 mg/mi standard in MY 2022 and later model
years.

With regard to Chrysler’s comments in paragraph “31” above concerning HD vehicles, reference
Chapter 4.2.1 of this Summary and Analysis of Comments document.

4.1.4. Feasibility
What Commenters Said.:
Emissions Control Technology Association (ECTA):

We agree with EPA’s conclusion that the emissions reduction requirements in the proposed rule
are technically achievable, and the pathways illustrated represent cost-effective solutions to meet
these reductions.

The technology choices are numerous. Many technologies are on some vehicles already, and can
readily be applied to others. Examples include hydrocarbon adsorbers (Ford SAE 2013-01-1297,
Nissan SAE2008-01-0449, SAE2009-01-1076), high cell density substrates (only a few 900-csi
applications), secondary air (Umicore SAE 2012-01-1245), and advanced thermal management
strategies.

International Council on Clean Transportation (ICCT)

The feasibility of the proposed Tier 3 standards has already been demonstrated by the numerous
vehicles that already meet the California LEV III standards and Tier 2 bin 2 standards. The two
keys to low emissions are precise air/fuel control and rapid catalyst light-off. Since the Tier 2
standards were adopted there have been major improvements in both of these areas, making
compliance with the proposed Tier 3 requirements easier.

Manufacturers of Emission Controls Association (MECA)
MECA agrees with EPA staff’s assessment that achieving the proposed Tier 3
exhaust...emission standards and associated emission reductions are both technically feasible

and cost-effective.

This fact is clearly demonstrated by the more than two million SULEV- and PZEV-compliant
light-duty vehicles that have been sold in the U.S. market since these near-zero emission,
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gasoline vehicles were first introduced more than ten years ago. This technology base of
advanced three-way catalysts, exhaust hydrocarbon adsorber materials, high cell density
substrates, emission system thermal management strategies, secondary air injection systems,
advanced carbon canisters, advanced low fuel permeation materials, and air intake hydrocarbon
adsorber materials that have already been commercialized for a variety of PZEV gasoline vehicle
applications can be extended and further optimized to allow all light-duty ...gasoline vehicles to
achieve the exhaust ...emission reductions needed to comply with the Tier 3 vehicle emission
proposals put forward by EPA. On the exhaust side, Tier 3/LEV III emission technologies
(including advanced three-way catalysts, advanced high cell density substrates, and hydrocarbon
adsorber catalysts) are highlighted in a new MECA report entitled: “LEV III and Tier 3 Exhaust
Emission Control Technologies for Light-Duty Gasoline Vehicles” (available on MECA’s
website, www.meca.org, under Resources >> Reports). A recent SAE paper (SAE paper no.
2011-01-0301) demonstrates how advanced three-way catalysts utilizing high cell density
substrates can be combined to achieve Tier 3, Bin 20 or Bin 30, exhaust emission levels on a
four-cylinder, light-duty gasoline vehicle. A 2013 SAE paper (SAE paper no. 2013-01-1297)
provides insights into recent improvements in performance and durability of hydrocarbon
adsorber catalysts. These latest generation hydrocarbon adsorber catalysts show improved cold-
start hydrocarbon emission reductions with reduced precious metal content compared to earlier
generations of hydrocarbon adsorber catalysts. Hydrocarbon adsorber catalysts are available to
assist in difficult Tier 3 applications, such as larger weight trucks and SUVs.

In addition, advanced diesel emission control technologies, including diesel particulate filters
(DPFs), lean NOx adsorber catalysts, and selective catalytic reduction (SCR) catalysts, will be
combined with future, advanced diesel engines to allow light-duty diesel vehicles to achieve the
proposed Tier 3 emission limits, including EPA’s proposed Tier 3, Bin 30 exhaust standards.

MECA agrees with EPA’s projections that future hydrocarbon adsorber catalyst applications will
be targeted at larger light-duty vehicles. MECA believes that any Tier 3 applications of
hydrocarbon adsorber catalysts will rely on “passive” hydrocarbon adsorber approaches that
combine a hydrocarbon adsorber function with a three-way catalyst function on the same
substrate (typically in a layered coating architecture in an underfloor converter location), rather
than “active” hydrocarbon adsorber designs that utilize some type of an exhaust valve to direct
the exhaust through a hydrocarbon adsorber material during cold-start. Passive hydrocarbon
adsorber catalysts can provide effective cold-start hydrocarbon emission reductions at a
significant cost advantage versus active hydrocarbon adsorber system designs. MECA also
believes that manufacturers will have the opportunity to optimize emission system designs with
advanced powertrains as they move forward with their future light-duty vehicle greenhouse gas
compliance strategies. Strategies such as engine downsizing, vehicle weight reductions, and
improved engine combustion technologies will help to off-set emission system cost increases for
future Tier 3 compliance.

In summary, there are significant opportunities to reduce both criteria pollutant and greenhouse
gas emissions from the transportation sector through the design of fuel-efficient powertrains that
include advanced exhaust emission controls for meeting even the most stringent criteria pollutant
standards that are included in EPA’s proposed Tier 3 program. MECA believes that advanced
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emission control systems have a critically important role in future policies that aim to reduce
mobile source criteria pollutant and greenhouse gas emissions.

MECA believes that advanced emission control systems have a critically important role in future
policies that aim to reduce mobile source criteria pollutant and greenhouse gas emissions, and we
strongly supports EPA’s Tier 3 emission proposal.

Pennsylvania Department of Environmental Protection (DEP)

DEP supports EPA’s proposed Tier 3 emission standards for vehicles. The proposed standards
would be met by vehicle manufacturers beginning in model year 2017 and phasing in through
later model years. Vehicles sold in states such as Pennsylvania that have adopted light-duty
vehicle emission standards promulgated by California Air Resources Board (CARB) will be
meeting the same standards for model year 2015 and later vehicles. States that adopted CARB
light-duty vehicle standards comprise nearly 50 percent of the national market for these vehicles.
Technological developments in the automotive field that have already occurred or that are in the
developmental pipeline as a result of CARB and EPA efforts will allow automobile
manufacturers to effectively meet these more stringent standards for NOx, VOC, and PM2.5 by
the year 2021.

Sierra Club

The Draft RIA provides sufficient evidence that the proposed Tier 3 standards are
technologically feasible for a range of existing vehicles. Already, manufacturers are
implementing technologies that reduce NMOG + NOx emissions under more challenging
circumstances such as during cold starts, and it is anticipated that manufacturers can make
necessary technology improvements to comply with the Tier 3 standard.

EPA also demonstrates feasibility of meeting the proposed rule’s PM exhaust emissions
reductions; some fleets already are achieving Tier 3 level reductions, and there are a number of
available controls and practices, such as reduced oil consumption, which will allow future fleets
to meet the proposed standards.

State of Utah

The bulk of pollutants from most of today’s vehicles are emitted during cold starts—ignition and
the first few miles of driving before conventional catalytic converters warm up enough to be
effective—and during fueling. The Tier 3 standards would address these issues by requiring that
by 2017 new vehicles have larger catalytic converters to better remove NOx, hydrocarbons, and
carbon monoxide; heat pumps that warm the catalytic converter almost immediately upon
ignition to avoid an initial rush of emissions after a cold start.... These low-emission vehicle
technologies are in use today in California and other countries and have a proven record of
results.

Our Response:
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All commenters that commented on the technological feasibility of the proposed Tier 3
standards pointed to the current or near-term availability of technological pathways to
compliance with all or most of these standards. For the FTP and SFTP NMOG+NOx standards
and the FTP PM standard, no commenters expressed significant concern about the feasibility of
the proposed levels (although some argued for even more stringent standards, as addressed in
Chapter 4.1.2 above). In the proposal, we concluded that all of the Tier 3 emissions standards
are technologically feasible in the time frame of the program. The technical conclusions we
reached at that time have been further reinforced by information we received in the public
comments or has otherwise become available and placed in the docket for this rulemaking. After
considering the comments received and with additional supporting information in Chapter 1 of
the RIA, we continue to conclude that the Tier 3 standards are feasible and reasonable,
considering lead-time provided and expected compliance costs.

See Section IV.A.5 of the preamble and Chapter 1 of the RIA for more detailed
discussions of the feasibility of the Tier 3 light-duty vehicle standards.
4.1.4.3. Impact of Gasoline Sulfur on Feasibility of the Vehicle Tailpipe Standards

EPA Tier 2 In-Use Sulfur Test Program

What Commenters Said:

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

The EPA in-use fleet test examined sulfur effects at two levels (5 and 28 ppm) and had a number
of questionable test practices including using an unrealistic base fuel (0% ethanol, high
aromatics, very low olefins at essentially 0 vol%, and high T50); requiring mild operation before
testing; test cycle; vehicle history and data analysis.

A more recent EPA study was conducted beginning in 2009 to understand gasoline sulfur effects
on the in-use Tier 2 fleet (7). For this EPA effort (hereinafter termed the “In-use sulfur study”),
in-use MY 2007-2009 vehicles from the state of Michigan were evaluated for sulfur reversibility,
instantaneous, and mileage accumulated effects at 28 ppm and 5 ppm sulfur. The fuel used for
these experiments contained 0 vol% ethanol and was doped with dibutyl disulfide to increase
sulfur content from 5 to 28 ppm. This test fuel is not representative of in-use fuels due to its low
ethanol content, high aromatics, very low olefins at essentially 0 vol%, and high T50. While this
study was not designed to evaluate fuel effects other than sulfur, the temperature of the exhaust,
emissions species present, and potential catalyst effects are not representative of real world
driving conditions. The sulfur history of the vehicles /catalysts is also unclear.

Vehicle operation prior to the testing process is also an area of concern. The civilian or NVFEL
drivers were instructed to “avoid hard accelerations and high speeds in an effort to preserve the
“as-received” state of the catalyst”. This instruction contradicts the overall objectives of this
program and biased the “as-received” state of the catalyst.
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The report of the EPA In-Use sulfur study contains a significant amount of statistical analysis,
however interestingly, raw data trends are largely absent from the body of the document. In
review of the raw data provided in the appendix, it is clear that there are issues concerning the
drive cycle chosen to evaluate sulfur effects. The pre-and post-catalyst clean out emissions on 28
ppm sulfur fuel show varying trends where, in some cases, the emissions levels post catalyst
clean out were higher than the pre-catalyst clean out. The drive cycles chosen for both the
catalyst clean-out and mileage accumulation are also only one set of potential driving conditions
and typically would not be seen in-use. Previous studies have shown that sulfur
accumulation/reversibility is sensitive to driving cycle.

EPA constructed models of emissions versus mileage for each vehicle, as shown in Figure 7-7 of
the In-Use Study report. Some models seem to track the data very well, while others do a poor
job. However, EPA did not provide any descriptive statistics for the model, but a number of the
vehicles (e.g., 0046 and 0178) seem to have particularly poor fit. EPA recognizes this (page 45)
and attributes it to the “variability in the emissions testing.” However, this also calls into
question the parameters that EPA has assumed to be important with respect to fuel sulfur impacts
on emissions.

A primary issue with EPA’s statistical analysis of the data from the In-Use sulfur study is that
the individual vehicles were treated as random variables. If this is true, a subset of the total
vehicle population would be expected to have the same responses as the entire population.
However, EPA did not present an analysis of whether the different fleets had an impact on the
analysis. This should have been done to determine whether EPA’s assumption that “vehicle” is a
random variable is valid. This is of key importance because EPA used different sets of vehicles
to analyze different emission effects. For instance, the clean-out effect at 28 ppm sulfur was
measured on a fleet of 81 vehicles, and the clean out effect at 5 ppm sulfur was measured with a
fleet of 23 vehicles, which were a subset of the larger fleet.

If the vehicles were truly random variables as EPA assumed, then the responses of the individual
models would not be expected to be different, and each vehicle would be treated the same as any
other vehicle. However, EPA reported most of the results according to vehicle model, suggesting
that EPA itself doesn’t believe in the random variable assumption. See, for example, Figures 7-2
and 7-5 of the In-Use Study—these plots, as well as plots in Appendix E, suggest that there are
major differences in how different vehicle models responded to the sulfur clean-out cycle with
28 ppm sulfur fuel. The statistical analysis that EPA conducted did not account for the possibility
that the variability of responses within models to fuel differences could be very different from
the variability between models. This is important statistical information and can help sharpen the
analysis. Treating cars as random variables is a good assumption when one sample of each model
is tested; however, when multiple samples of each model are tested, this assumption may not be
valid. In any case, this assumption should have been tested by EPA on the large 81-vehicle fleet
that tested 5 samples of most models.

EPA made a mid-test change to the procedure for mileage accumulation (from multiple dyno
FTP runs to on-road mileage accumulation); however there was no evaluation of the significance
of this change to the resulting emissions effects. In addition, the report references that between
and within vehicle, variances were significant. An influence analysis should have been
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completed, such as was done in the EPAct study, on all emissions to show potential biases due to
specific vehicle types, including a sensitivity case removing those vehicles having significant
influence to the overall conclusions in the report. This was completed only for Bag 2 NOx. Also,
due to the vehicle variances, a number of statistical models were applied to the data which would
not converge. The final structure chosen was done such that “due to limited available options, we
acknowledge that there might be some limitations inherent in the assumption of constant distance
between two measurements” (assumes regularly spaced time intervals for all vehicles which is
not the case when emissions were measured at different mileage accumulation rates).

Finally, a large number of emissions concentration measurements taken from Bags 2 and 3 were
either lower or similar to the measured background concentrations. The percent differences
which are referenced in these cases represent a very small magnitude, which may have errors
associated with the analyzers’ capability. The report does not indicate the measurement error at
levels below the analyzer calibration points for NOx in Bag 2 and does not mention the
calibration points or error for other low emitting species.

EPA presented the results from the data analysis of the In-Use Study in terms of percentages.
While this is a typical outcome of statistical analysis using the log transformation of emission
data, it can distort the apparent impacts of lowering gasoline sulfur content. Because mass
emission levels in Bag 1 of the FTP are substantially larger than emissions from Bag 2 and Bag 3,
even small percentage differences in Bag 1 may be similar in size to very large percentage
differences in Bag 2 and Bag 3 when mass emission rates are considered.

Marathon Petroleum Company LP (MPC)

The in-use fleet test examined sulfur effects at two levels (5 and 28 ppm) and had a number of
questionable test practices including using an unrealistic base fuel (0% ethanol, high aromatics,
very low olefins at essentially 0 vol%, and high T50); requiring mild operation before testing;
test cycle; vehicle history and data analysis.

Manufacturers of Emission Controls Association (MECA)

EPA has released a thorough and well-designed sulfur effects study on 81 in-use Tier 2 light-
duty gasoline vehicles that clearly showed significant reductions in criteria pollutants in
comparing emissions performance on gasoline with 28 ppm sulfur versus 5 ppm sulfur. Work
published in a 2011 SAE technical paper (SAE paper no. 2011-01-0300) shows similar,
significant emission benefits on a 2009 model year PZEV vehicle operated with 3 ppm sulfur
gasoline versus 33 ppm sulfur gasoline. In this gasoline sulfur effects study, on a 2009 PZEV
passenger car, the results clearly show that the underfloor converter used on the close-coupled +
underfloor PZEV catalytic converter system was susceptible to sulfur-related performance
degradation due to its cooler operating temperatures during the FTP test cycle using a 33 ppm
sulfur-containing gasoline. The loss in NOx performance of this underfloor PZEV converter in
successive FTP tests could be recovered to some extent, or avoided to a large degree, by either
purging stored sulfur off the underfloor converter with the use of a higher speed and load test
cycle (i.e., the USO06 test cycle) sandwiched between FTP tests, or using a gasoline with
significantly lower sulfur levels (i.e., a 3 ppm sulfur-containing gasoline).
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As Mr. Grundler stated, EPA has released a thorough and well-designed sulfur effect study on 81
in-use Tier 3 light duty gasoline vehicles that clearly show significant reductions in criteria

pollutants in comparing emission performance on gasoline with 28 ppm sulfur versus five ppm
sulfur.

Our Response:

The American Petroleum Institute (API), MPC and the Manufacturers of Emissions
Controls Association (MECA) all commented on EPA’s analysis of the effects of gasoline sulfur
on in-use light-duty vehicle emissions. One of the comments received was with respect to the
fuel used in our in-use sulfur analysis and the interaction various fuel properties could have on
the overall emissions. There has been little or no published data in the literature pertaining to the
interaction of sulfur with other fuel properties such as aromatics or ethanol content. Given this
fact, we chose to conduct our study using Tier 2 (non-ethanol) certification fuel as a base. The
extent to which ethanol might raise or lower exhaust (and catalyst) temperatures faster after cold
start or reduce or increase the sulfur poisoning impacts on cold-start emissions to some extent is
not known and API does not provide substantive data on that issue. There is also a propensity
for ethanol to lean-out transients and open-loop operation that would also tend to increase NOx
and lower NMOG emissions. There does not appear to be a clear theoretical basis to assume a
bias in NMOG+NOx emissions results that would result solely from the use of a non-ethanol test
fuel when assessing sulfur impacts on exhaust emissions, or that using test fuel with ethanol
would have substantially changed the program’s overall conclusions.

APT also commented on the drive cycle used in our analysis of gasoline sulfur. The
objective of the instructions to the vehicle transport driver with respect to hard acceleration and
high speed driving was to limit the opportunity for the state of catalyst sulfur loading to change
appreciably (up or down) from how it was when the vehicle was acquired from the owner. This
does not indicate that we intended or continued to drive the vehicle in a manner that would result
in a change in the state of the catalyst. The transport driving in question covered relatively short
distances from the owner’s location to the test facility, and may have involved rural, city and/or
highway driving. Aggressive and high speed driving was avoided because it is known to change
the state of the catalyst.

The drive cycles chosen to evaluate sulfur effects represent the types of driving that
manufacturers must perform in their certification testing and will need to protect for during in-
use emissions performance evaluations of their certified vehicles. No single cycle represents all
“typical” driving. We agree that both sulfur accumulation and reversibility are sensitive to
driving cycles; however this study was not designed to evaluate cycles but instead to establish
the potential for sulfur to degrade emission performance that compromises a vehicle’s ability to
meet emission standards, particularly the new stringent Tier 3 levels.

With respect to the comment on model predictions and the vehicle parameters included in
the model, the intent of the study was to assess the aggregate behavior of a representative sample
of the Tier 2 fleet. While we agree that many catalyst and engine operation parameters interact
with sulfur to influence emissions and could be studied as part of an engineering analysis,
attempting to account for all of them across the test fleet would be very complex and
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unnecessary for our purpose of assessing the impacts across a broad cross section of vehicles. In
terms of the accuracy of the mixed model, overall, the model predictions were in good agreement
with the data. Although there were some instances where the model overestimated the effect of
sulfur and some instances where the model underestimated the effect of sulfur, we believe that
the variability in predictions does not meaningfully affect the overall conclusions, since the
model predictions were not biased toward a single direction. Furthermore, the study was
designed to examine the effect of sulfur on in-use emissions from the fleet, rather than from
individual vehicles.

With respect to the treatment of vehicles as random variables, the mixed model accounts
for correlation in the data through the inclusion of random effects and modeling of the
covariance structure. The random effects represent parameters that are allowed to vary over
vehicles reflecting the natural heterogeneity in the vehicle fleet. In the draft report, the analyses
modeled each vehicle family as the random effect for the mixed model examining the effect of
clean-out, since multiple vehicles were tested for each make and model. For the mixed models
examining the effect of clean-out at 5 ppm and the effect of sulfur level, the analysis modeled the
individual vehicle as the random effects. However, since the draft report, additional vehicles
were tested and included in the analyses. Therefore, in the final report, the assumptions for the
mixed model have been modified to model vehicle family as the random effect for all three
datasets. By assuming each individual vehicle family as a random effect, we assumed the
presence of substantial between-vehicle family variability, based on the results from the
likelihood ratio test assessing the significance of the variation between vehicle families. In
addition, consistent with the change in the assumption of random effect, the data plots in the final
report are presented in terms of vehicle models. The method of treating vehicles as random
effects in order to properly model the covariance structure has been utilized in a similar study
examining the effects of fuel properties, including sulfur, on emissions.” Furthermore, the
external peer-reviewers provided support by stating that “the statistical modeling approach seems
appropriate” considering the study design, and the structure and limitations of the emissions
dataset, since the approach accommodates missing data, irregularly spaced measurements, and
within-vehicle effects.” In the final report, we also performed additional sensitivity analyses to
examine the extent to which the results of the analysis are affected by the vehicles in the dataset.

With respect to the comment regarding the variability of responses within and between
models, as discussed in other responses to comments, in order to account for both the within- and
between-vehicle model variability, in addition to modeling a covariance structure, each vehicle
family was treated as a random effect in the final analyses for all three datasets which included
the test results of multiple samples from each vehicle model.

Regarding API’s comment that “EPA made a mid-test change to the procedure for
mileage accumulation,” the additional on-road mileage accumulation was necessary to fully re-

? Chapter 6 of the Regulatory Impact Analysis for the Control of Hazardous Air Pollutants from Mobile Sources
Final Rule, EPA 420-R-07-002, February 2007, last accessed on the Internet on 12/04/2013 at the following URL:
http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P1004LNN.PDF.

* Four Peer Reviews in Support of the Tier 3 Rulemaking: Fuel Sulfur Effects Analysis draft report . U.S.
Environmental Protection Agency, Washington, D.C. Documents available at
http://cfpub.epa.gov/si/si_public_record report.cfm?dirEntryld=240145.
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load the catalyst to a level that represents relatively mild in-use driving. The test results with
mileage accumulation constituted a part of the “sulfur level effect” dataset assessing the impact
of high and low sulfur fuel on emissions starting with an “unloaded” catalyst. We evaluated the
impact of mileage accumulation by including the ‘mileage’ term as well as the ‘sulfur level’ and
‘mileage’ interaction terms in our statistical modeling. The mixed model results showed that the
interaction term was not statistically significant, suggesting that the rate of sulfur loading does
not vary by accumulated mileages after the clean-out between high and low fuel sulfur levels.
The peer-reviewers supported our statistical modeling by stating that “overall, the methodology
for determining the in-use sulfur effect for models with and without the sulfur and mileage
interaction term appears to be sound.”

To evaluate the robustness of the statistical analyses assessing the overall in-use
emissions reduction between operation on high and low sulfur fuel, a series of sensitivity
analyses were performed to assess the impacts on study results of measurements from influential
vehicles for all pollutants, as documented in detail in the report.® The sensitivity analyses
showed that the magnitude and the statistical significance of the results were not impacted and
thus demonstrated that the results are statistically robust.

When modeling the covariance structure, the first-order autoregressive structure was
selected. Although we acknowledged in the report that the spatial covariance structure did not
converge, we demonstrated that the selected first-order autoregressive structure is superior to the
compound symmetry matrix. Furthermore, as stated in the report, we expect the estimates of
fixed effects (i.e., the differences in mean emissions between high and low sulfur fuel) to be the
same for different covariance structures, differing only in the standard errors of these estimates.
The peer-reviewers also supported our methodology by stating that “the autoregressive
covariance structure is appropriate.”’

Regarding emissions concentration measurements taken from Bags 2 and 3, manufacturer
specifications for analyzer performance are given in Appendix C of the test program report.
However, these are relatively general and do not provide the level of detail that is useful to
address the issue of error introduced by very low measurements. To address the increased level
of (relative) uncertainty in very low measurements, we performed the sensitivity analyses
discussed in Section 7.3 of the report. These exercises suggested that the overall results of the
program changed very little when very low-emitting vehicles or zero-emission observations were
removed from the dataset.

With respect to the comment on the presentation of the results from in-use sulfur program
in terms of percentages, as the commenter points out, it is a widely accepted method for analysis
of log-transformed data. In addition, since the statistical analyses were performed on FTP

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

® The Effects of Ultra-Low Sulfur Gasoline on Emissions from Tier 2 Vehicles in the In-Use Fleet, EPA-420-R-14-
002.

7 The Presidential Memorandum is found at: http://www.whitehouse.gov/the-press-office/presidential-
memorandum-regarding-fuel-efficiency-standards.
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composites, as well as each bag results, we do not believe that the effect of fuel sulfur on
emissions is distorted in any way.

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

A second study used by EPA to support its 10 ppm sulfur proposal was the “MSAT (Mobile
Source Air Toxics) Study”, conducted in 2005 with several automakers to examine the effects of
sulfur and other fuel properties on nine Tier 2 vehicles. It is interesting to note that this study has
not appeared in literature reviews of fuel effects on emissions including one of the most
comprehensive reports, Coordinating Research Council (CRC) Report E-84 “Review of Prior
Studies of Fuel Effects on Vehicle Emissions” published in August 2008. Several of the
participating MSAT Study automakers are also members of CRC.

The fuel set used in this study was limited and not well designed. It relied upon a base fuel to
which butane, benzene, and sulfur were sequentially added to produce the three main test fuels.
Sulfur levels were 6 ppm for the base fuel and 32 ppm for the sulfur-doped
base+tbutane+benzene fuel.

The 2005 MSAT study utilized Tier 2 vehicles and examined sulfur effects (6 versus 32 ppm)
with an unrealistic sulfur loading cycle for the 32 ppm fuel (3 hour cruise at 35 mph).

The Tier 3 Draft Regulatory Impact Analysis (DRIA) provides the following short discussion of
the MSAT Study: “In 2005 EPA and several automakers jointly conducted a program that
examined the effects of sulfur and other gasoline properties, benzene, and volatility on emissions
from a fleet of nine Tier 2 compliant vehicles, the “MSAT (Mobile Source Air Toxics) Study.
Reductions for FTP-weighted emissions for the sulfur changes in this program were 33 percent
for NOx, 11 percent for THC, 17 percent for CO, and 32 percent for methane. Given the prep
procedures related to catalyst clean-out and loading, these results may represent a “best case”
scenario that magnifies what would be expected under more typical driving conditions.
Nonetheless, these data suggested the effect of sulfur loading was reversible for Tier 2 vehicles,
and that there were likely to be significant emission reductions possible with further reductions
in gasoline sulfur level.”

Having reviewed the publicly available documentation on the above program, we find the details
to be very limited. The vehicles are noted to be from model years 2004-2007 meeting the Tier 2
Bin 5 or Bin 8 emissions standards. At this point, without a list of vehicles tested, we have no
knowledge of the range of technologies tested, but given the model year information, this
suggests that manufacturers provided some pre-production vehicles for this 2005 test program. In
addition, these vehicles would likely not meet Tier 3 emission levels based on their Tier 2 Bin
designations.

EPA indicates that “Given the prep procedures related to catalyst clean-out and loading, these
results may represent a “best case” scenario that magnifies what would be expected under more
typical driving conditions”, but the prep test procedure for sulfur loading is unrealistic as defined
in the MSAT RIA “Where a sulfur loading prep was indicated, a 3-hour 35 mph cruise was

4-71



Chapter 4: Proposed Vehicle Emissions Program

conducted immediately before the final drain and fill. The purpose of this prep procedure was to
equilibrate the catalyst with higher sulfur fuel, simulating conservatively the conditions that
might occur in typical suburban driving” (5). No data were presented to indicate equilibration of
emissions before or after the sulfur clean-out and loading procedures.

Further expanding on the above point, an independent review of the MSAT study noted that the
use of different preconditioning cycles between the tests on the high and low sulfur fuels “...will
impact sulfur loading, and this makes the conclusions with respect to sulfur impact highly
questionable”.

Without individual vehicle data we are constrained in our ability to provide informed comment
neither on the statistical analysis of this program nor on the impact of individual vehicles on the
overall fleet response. However, we note that EPA recognized the limited nature of this work in
its closing comments on the test program as described in Chapter 6 of the RIA for the MSAT2
rulemaking: “Clearly the data from this scoping study indicate that there may be benefits to
future fuel controls, though in many cases the size of the test program was not sufficient to
determine effects with statistical confidence. At this time, EPA is hoping to conduct a more
comprehensive fuel effects test program, as directed by the Energy Policy Act of 2005, “in
cooperation with stakeholders and other interested parties, to generate new data over the next
several years. We expect that work will produce updated emissions models, as well as sufficient
data to make decisions about future fuels programs.”

Marathon Petroleum Company LP (MPC)

-The 2005 MSAT study utilized Tier 2 vehicles and examined sulfur effects (6 versus 32 ppm)
with an unrealistic sulfur loading cycle for the 32 ppm fuel (3 hour cruise at 35 mph)

Our Response:

The MSAT study was published by EPA as part of the MSAT2 rulemaking package. It
was not published separately within peer reviewed literature although it was subject to public
comment as part of MSAT2. Regarding the fuel set used in the study, this “one-dimensional”
fuel design was reasonable given the scope of the study. The fuel effect most relevant to Tier 3,
that of sulfur, was produced by adding a tiny amount of doping agent to the fuel that resulted in a
negligible change to the other fuel properties. Thus an A-B comparison between the doped and
undoped fuels provides a good assessment of emission impacts of sulfur.

With respect to other comments regarding the MSAT Study, EPA would like to clarify
that the MSAT study was merely a scoping program intended to confirm the magnitude of
certain fuel effects (benzene) and examine the potential range of certain others (sulfur) using Tier
2 vehicles. The program is mentioned in Sections III.A.2 and IV.A.6 of the preamble as
corroborating evidence of sulfur effects of significant magnitude, though the actual percentage of
the effects from the MSAT study were not used for inventory or benefits calculations (e.g., in the
MOVES model) within the Tier 3 Rule. The need for a larger vehicle fleet and a more
representative mileage accumulation approach was discussed in the background of the EPA In-
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Use Sulfur Study, which has served as the primary source of EPA’s data on in-use impacts of
gasoline sulfur under the Tier 3 program.

EPAct/V2/E-89 Study

What Commenters Said:

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

The EPAct/V2/E-89 program did not look at sulfur effects (sulfur at 25 ppm). Instead, EPA
determined Tier 2 vehicle-fuel effects for 5 fuel properties: aromatics, ethanol content, RVP, T50
and T90. To determine sulfur effects, EPA then used a separate program (in-use fleet test) to
adjust for fuel sulfur sensitivity.

The EPAct/V2/E-89 gasoline fuel effects study resulted in a new fuel/emissions equation for
intended use in MOVES. This comprehensive assessment evaluated independent fuel effects on
fifteen MY2008 vehicles meeting Tier2 Bin5 standards. A statistically optimal study design was
developed to represent 5 fuel properties: aromatics, ethanol content, RVP, T50 and T90. These
properties were selected based on previous studies as having potential exhaust emissions
impacts. It is acknowledged that “sulfur also affects emissions but due to its impact on vehicle
catalyst, it is necessary to assess the effects of sulfur separately from those of other fuel
properties.”

While the EPAct assessment is a detailed document on the experimental design, test procedure
development, and fuel effects summary, a key missing component is the reduction in sulfur as
proposed in this rulemaking. All test fuels, which were evaluated within the EPAct test program
contained sulfur levels of 25 +/-5 ppm, thus the robust fuel effects equation that was developed
based on statistical analysis of the study data has no sensitivity to sulfur.

Fuel effects, as developed by EPA from the EPAct data, differ in some cases from published
studies;

The EPAct Program vehicle test fleet is not representative of the in-use vehicle fleet;

The EPAct Program was not large enough to provide the data needed to resolve non-linear fuel
effects;

EPA’s statistical analysis of the EPAct Program data does not address application of results to
in-use conditions;

Very low emission values observed from some vehicles create problems with the statistical
analysis;

Mathematical relationships relating fuel properties to emissions of some pollutants are too
complex and the quadratic form used by EPA is not optimal; and

The specific mathematical form chosen by EPA is not clearly superior to alternatives that
provide significantly different effects when tested on commercial fuels projected by EPA for
2030. [EPA-HQ-OAR-2011-0135-4276-A2.pdf, p. 19]
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Marathon Petroleum Company LP (MPC)

The EPAct/V2/E-89 program did not look at sulfur effects (sulfur at 25 ppm). Instead, EPA
determined Tier 2 vehicle-fuel effects for 5 fuel properties: aromatics, ethanol content, RVP, T50
and T90. To determine sulfur effects, EPA then used a separate program (in-use fleet test) to
adjust for fuel sulfur sensitivity

Our Response:

While effects of fuel sulfur levels were not evaluated in the EPAct program, the large In-
use sulfur test program specifically addressed fuel sulfur effects on similar Tier 2 vehicle models
and included many cleaner and “Tier 3 like” vehicles. This dual approach was adopted because it
is not feasible to assess the effects of sulfur and other properties simultaneously, as the complex
behavior of sulfur can be expected to confound the effects of other properties during the course
of a study. Accordingly, the In-use sulfur test program was designed to examine the effects of
sulfur including the storage and release behavior of the catalyst. Accounting for this behavior
requires a different study design than that used to assess the non-sulfur properties. For example,
in studying sulfur effects, it is critical to account for driving history and to apply specific
preconditioning procedures that differ from those applicable to other fuel effects.

With respect to the comment that “fuel effects ... differ in some cases from published
studies,” it is not surprising that EPAct results differ from those in other studies. Emissions are
sensitive to many details of how fuels are blended and how testing is conducted. In addition,
calibration strategies implemented differently by different vehicle manufacturers can cause
significant differences in fuel effects across vehicles. Invariably, studies are published based on
a wide variety of designs and procedures. The EPAct program used a large and representative
test fleet (15 high-sales vehicles) along with fuel blending and vehicle testing conducted by
experts to produce the highest quality data possible. More details on program design and data
analysis are available in the EPAct/V2/E-89 program reports available at
http://www.epa.gov/otag/models/moves/epact.htm.

To address this comment in its original context, we make reference to the technical
analysis underlying it, appended to the API comments as Attachment 13.%

On this topic, the subsection begins with reference to a summary of results in a recent
literature review (CRC E-84).° The overall approach in the E-84 report is to treat each fuel
property piecemeal, rather than in an integrated fashion. For example, in the chapter covering
“Aromatics and Benzene,” test fuels and emissions differences are presented in terms of
differences in aromatics levels, and interpreted as though attributable to aromatics differences.
Similarly, in the chapter on “Vapor Pressure” effects, emissions differences in cited results are
discussed primarily solely in terms of RVP, with minimal reference to other fuel effects. In
addition, for all studies cited, results appear to be presented in terms of cycle aggregates, in

¥ Sierra Research, Inc. Assessment of the Emission Benefits of the U.S. EPA’s Proposed Tier 3 Motor Vehicle
Emission and Fuel Standards. SR2013-06-01. Sacramento, CA. June 23, 2013.

® Hochhauser, A.M. Review of Prior Studies of Fuel Effects on Vehicle Emissions. CRC E-84. Coordinating
Research Council, Alpharetta, Georgia. August, 2008.

4-74


http://www.epa.gov/otaq/models/moves/epact.htm

Tier 3 Summary and Analysis of Comments

which start and running emissions are averaged. This approach complicates simple comparisons
to the models derived from EPAct, which evaluated cold-start and hot-running emissions
separately, but did not attempt to combine or aggregate them.

To a large degree, the comparisons to previous studies show a basic misunderstanding of
what the EPAct model coefficients represent. As emphasized in the EPAct report, a model
coefficient for a given property, e.g., “aromatics,” does not represent “the effect of aromatics on
emissions,” but rather the effect of varying aromatics on emissions if the remaining four
properties were held constant. In reading Attachment 13, it appears that in most cases, the
comparisons listed are made by comparing single EPAct model coefficients to percent
differences obtained by averaging results across sets of fuel blends. However, in such “whole-
blend” results, differences observed reflect changes in all properties of the fuels, not only the
single property under consideration.

These considerations complicate attempts to make simplistic comparisons between
EPAct model coefficients and the averaged results of most fuels studies, which involve
measurements of small numbers of vehicles on sets of fuels in which selected properties are
modified, but without the intensive experimental design incorporated into programs such as
EPAct or the Auto/Oil study.

Nonetheless, despite these caveats, the studies summarized in E-84 appear broadly
consistent with EPAct in terms of aromatics effects on HC and CO. The chapter covering
aromatics effects for gasoline cites approximately 14 studies reporting HC or CO results, varying
greatly in scope and design, of which over half reported that reducing aromatics reduced HC and
CO (or both), with the remainder reporting mixed results or no effects. For the studies reporting
effects, these findings are generally consistent with the EPAct coefficients for aromatics, if we
assume that the cycle aggregates reported are dominated by cold-start emissions, for which the
EPAct aromatics coefficients are positive (i.e., reducing aromatics reduces emissions and vice
versa).

With respect to NOXx, results are mixed. We disagree, however, with the conclusion that
the results obtained in EPAct are uniformly inconsistent with previous results. At the outset, it is
important to note that the three sets of analogous models produced prior to EPAct, namely, the
Complex model, the ARB predictive model, and the EPA predictive model, all have positive
main-effects aromatics coefficients for NOx.

In addition, in contrast to most studies, the design for the EPAct study is well balanced
between the two aromatics levels studied and the levels of the four remaining properties. When
the results are averaged by vehicle and by fuel properties, the results suggest a notable increase
in NOx for most vehicles, as shown in the figures below. For example, in Figure 1, which shows
cold-start (Bag 1) NOx results averaged by vehicle and aromatics level, 13 of 15 vehicles show
higher NOx at the higher aromatics level, with the remaining two vehicles showing no obvious
change. This effect is also clearly visible when the results are averaged by the two aromatics
levels and the levels of any of the four remaining fuel properties. Results are similar but not
identical for hot-running (Bag 2) results shown in Figure 2. For running emissions, behavior by
vehicle is more complex, with six of the vehicles showing a decline or no change by aromatics
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level, but with the remaining vehicles showing increases. While this set of results suggests an
increase in NOx on average, it also shows variability in vehicle responses, which may be
attributable in some degree to measurement or random error, or also to differences in vehicle
design, calibration or emission-control strategies.

Figure 1. Cold-start NOx results for the EPAct Phase-3 Program, averaged by Aromatics
Level (vol.%) and by Vehicle.
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Figure 2. Hot-Running NOx results for the EPAct Phase-3 Program, averaged by
Aromatics Level (vol.%) and by Vehicle.
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Attachment 13 also notes that according to the studies cited in E-84, reducing RVP generally
reduced HC emissions (i.e., NMHC), whereas the EPAct models suggest the opposite effect, i.e.,
the main-effects RVP coefficients are negative for both start and running emissions. We hold
that the coefficients for the HC and CO models are consistent with each other, and with
engineering judgment. However, in this context it is important to reemphasize that the
coefficient represents a change in emissions associated with a fuel property, if all others are held
constant.

The negative RVP coefficient for start emissions suggests that, other fuel properties held
constant, a less volatile fuel burns less efficiently under start conditions, resulting in emission of
more partially burned and unburned HC, hence elevated HC emissions. The negative coefficient
for running emissions may appear less intuitive at first glance, unless we recall that increasing
RVP while holding the remaining properties constant would require addition of heavier
components to prevent shifts in T50 and T90. The predicted increase in emissions would be
associated with a change in RVP, but probably attributable to the changes in other properties.
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While keeping this caveat in mind, however, if concurrent changes in RVP and T50 are
viewed jointly, the fact that the EPAct coefficients for RVP and T50 are opposite in sign is also
internally consistent and easily understood. The interpretation is that heavier, less volatile fuels
(T50 increasing, RVP decreasing) tend to burn less cleanly than lighter, more volatile fuels (T50
decreasing, RVP increasing).

Attachment 13 notes the “mixed effects” for CO, i.e., that the linear coefficients for T50
are negative for cold-start emissions but positive for hot-running emissions. For start emissions,
the negative coefficient for T50 is consistent with the positive coefficient for HC, meaning that
because heavier fuels emit more unburned and partially burned hydrocarbons, they emit less CO.
However, during hot running operation, the situation is somewhat different. Under stabilized
conditions, heavier fuels burn somewhat less efficiently, but unlike start conditions, this reduced
efficiency manifests through increases in both HC and CO.

Commenting on previous fuel-effects models, Attachment 13 notes that the linear effect
HC coefficient for RVP is positive for the Complex and Predictive models, and negative for the
EPAct models. This may be explained by differences in technology between the Tier-0 and Tier-
1 vehicles underlying the Complex and Predictive models, and the Tier 2 vehicles underlying the
EPAct models. For example, improvements in air/fuel ratio control during fuel tank evaporative
canister purge, as well as the relative contributions of cold-start versus warmed-up operating
modes to test cycle composite results, could cause a shift in the primary impact of fuel volatility
on exhaust HC emissions.

Finally, with respect to particulate emissions, Attachment 13 notes that “It has been well
established that adding oxygenates to diesel fuel generally reduces PM emissions, which makes
the finding that oxygenates increase PM in gasoline vehicles interesting...” (page 36). This
conclusion reflects a misinterpretation of the EPAct coefficients, as mentioned above. The fact
that the linear coefficients for ethanol for the PM models are positive does not imply that the
model suggests that “oxygenates increase PM in gasoline vehicles.” What the coefficients do
mean is that if ethanol is blended into gasoline with the four remaining properties held constant,
the increase in ethanol concentration by itself would be associated with an increase in PM.
Changes in the other fuel parameters that result from addition of ethanol also have to be taken
into consideration when assessing the potential impacts on PM. Furthermore, the model does not
necessarily show that the increase in ethanol causes the increase in PM. The impacts on PM may
be due to interactions of ethanol with other fuel properties or components.

With respect to the comment that the EPAct Program was not large enough to provide the
data needed to resolve non-linear fuel effects, the commenter’s Attachment 13 notes that “. ..
aggregated datasets are not necessarily superior to a single well-designed dataset ...” and that
“... 1t is very difficult to resolve a large number of non-linear fuel terms in a single program
design... . Given the limited number of fuels in the EPAct study, ... it is not clear that non-
linear effects can be properly resolved. ...”
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We agree with the first comment and disagree strongly with the second and third. On the
contrary, we argue that for analyses of fuel effects, which tend to be tightly correlated, use of a
single coherent dataset reflecting a well-designed experiment is superior to meta-analyses
involving the combination of multiple datasets embodying differing designs (or no design). One
reason for preferring a single experimental dataset is that it allows the incorporation of vehicle as
a “blocking variable.” A dataset including measurements for all fuels on each vehicle, in effect
replicating the experiment on each vehicle, allows variability due to vehicle differences to be
isolated from the fuel effects of interest. This feature is a major advantage, as the vast majority
of variability in any such dataset is contributed by vehicles, rather than by fuels.

The third comment is simply an unsubstantiated assertion. The EPAct design was
produced by a competent and experienced statistician with lengthy experience working in the
field of automotive and fuel emissions. The fuel set was accordingly designed using state-of-the-
art methods to allow characterization of two quadratic terms and four interaction terms. Granted,
as the use of classic factorials in estimation of fuel effects is not practical, the generation of an
optimal design required that these six effects be specified in advance, based on prior knowledge
of fuel effects. While it is not necessarily impossible to estimate additional effects not included
in the design, doing so requires caution. For this reason, we elected to retain models including
only subsets of the 11 terms included in the original design. Aside from other considerations, we
believe these two reasons are sufficient to rely on a single well-designed experiment to estimate
fuel effects. In addition, an independent peer review of the draft analysis report did not raise any
significant concerns with the methods used to produce the final models."

With respect to the comment that EPA’s statistical analysis of the EPAct Program data
does not address application of results to in-use conditions, the statistical analysis for EPAct
focused on producing the most robust findings possible from the test program itself. We
consider the assertion in Attachment 13 that “important questions about the applicability of the
results to the modeling of in-use vehicle emissions ... are not discussed ... include[ing] the
overall representativeness of the database to in-use vehicles and fuels...” to be unfounded.
During the design of the project, the vehicle sample was specifically and carefully designed to
cover the majority of vehicle sales for Tier-2 vehicles at the time (MY2008). In addition, the
fuel set was designed to span the fuel properties of 95% of summer fuels on the market, based on
current AAM fuel survey results.

With respect to the comment that “very low emission values observed from some
vehicles create problems with the statistical analysis”, it would be more correct to say that
“censored” or “missing” measurements created issues in analysis, and that vehicles with “very
low” measurements were more likely to have values censored by limitations in the measurement
techniques. The issue of censored measurements and discussion of dilution and background
contamination as causal factors is thoroughly discussed in the project report. In addition, the
issue of censoring was addressed in analysis through the application of widely-accepted standard

' Four Peer Reviews Supporting Tier3: EPAct Analysis Draft Report. U.S. Environmental Protection Agency,
Washington, D.C. Related documents are available at
http://cfpub.epa.gov/si/si_public_record report.cfm?dirEntryld=240069.
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techniques, methods that were deemed appropriate by the peer reviewers.'' Results from this
program have advanced our knowledge base of best practices related to measurement.

API also commented that “mathematical relationships relating fuel properties to
emissions of some pollutants are too complex and the quadratic form used by EPA is not
optimal” and that “the specific mathematical form chosen by EPA is not clearly superior to
alternatives...”. The text in Attachment 13 (page 44) notes that some EPAct models are more
complex than others. If we take “more complex” to mean “more terms” it is clear that the
observation is correct but the commenter gives no indication of how we can know when a model
is “too complex.” As we make clear in the project report, the model-fitting process was
conducted so as to develop reduced models that contained no more terms than necessary to
achieve the best possible fit to the data, that is, were as simple as possible. An outcome of this
process was that models for hydrocarbons contained more terms than those for NOx and PM.
We have no technical basis on which to question this result. We can note, however, that on the
same page, Attachment 13 cites the recommendation of the DOE/NREL report that “the
complete fuels model” be used. As the complete (i.e., full) models contain all possible terms, this
citation appears to contradict the comment that the reduced models used are “too complex.”

Under this heading, Attachment 13 also takes issue with the inclusion of quadratic terms
in the EPAct models, citing this form as “not optimal.” On this point, we note that first, linear
models with the inclusion of quadratic terms have been used in development of predictive
models to date, including the Complex and Predictive models. Second, for EPAct, the
experimental design of the fuel set was based on a specified model including quadratic terms for
ethanol and T50. The design was reviewed by several fuel and emissions experts from the
automotive and petroleum industries, who did not raise similar questions about the proposed
model structure during the design phase. Third, it is improbable that given limitations in time and
budget, a sufficient number of experimental test points could have been included (and the
required fuels blended) to fit a more complex deterministic form, even had such a form been
proposed. Fourth, given the empirical, rather than theoretical approach to study design, it is not
clear that a more complex deterministic form would have given better results.

Finally, we can add that due to the application of hierarchy in model fitting, quadratic (or
interaction) terms are included only when the associated linear terms are also included. So, the
relevant unit to consider is not the quadratic term in isolation, but the linear and quadratic terms
taken together. The actual shape described by these two terms depends on their signs and the
sizes of the coefficients relative to each other. The second-order term is included only when it
improves fit and is necessary to describe curvature in the data where it is apparent.

Other Studies on Gasoline Sulfur Effects on Emissions

What Commenters Said:

" Sierra Research, Inc. Assessment of the Emission Benefits of the U.S. EPA’s Proposed Tier 3 Motor Vehicle
Emission and Fuel Standards. SR2013-06-01. Sacramento, CA. June 23, 2013.
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American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

EPA relies either on older vehicle studies designed to address different issues at the time or on
data generated from vehicles tested on fuels containing sulfur levels outside of the 10 to 30 ppm
range. For this proposal, the Agency makes numerous inaccurate assumptions and data
interpolations that are well outside the scope of those earlier studies. Furthermore, EPA makes
several assertions without supporting data.

EPA tested very few “Tier 3 — like” vehicles and did not distinguish between the sulfur effects
for these vehicles and those for older technology vehicles.

The “Umicore” study used only one PZEV vehicle and the gasoline sulfur (3 versus 33 ppm)
effects on emissions were confounded by changes in other fuel properties.

One study, the “Umicore” study, looks at a single PZEV vehicle (2009 Chevrolet Malibu)
operating on two fuels — a CARB Phase II Cert fuel at 33 ppm sulfur and a “zero-sulfur” EEE-
Lube certification fuel with 3 ppm sulfur. To infer any differences in NOx emissions between 10
ppm and 30 ppm sulfur fuels from this work is beyond our capability, unless we assume linearity
in NOx response to fuel sulfur levels. Confounding any NOXx results from this limited sulfur
study are the underlying base fuel properties that although not noted by the authors, we believe
are different and therefore significantly impact the emissions results. Specifically, we believe
there to be differences in distillation properties, chemical composition and oxygenates. The
standard industry practice is to use sulfur dopants to avoid underlying base fuel changes
impacting the emissions. We would also note that results from testing two fuels on a single
vehicle do not provide much guidance on the potential impact of the proposed Tier 3 emissions
regulations. In particular, the “Umicore” paper did not provide a statistical analysis to show
whether the measurements made on the single vehicle tested were (a) statistically significant
and/or (b) broadly characteristic of the underlying technology represented. These concerns as
well as others regarding the Umicore study are further detailed in comments submitted by API to
EPA Administrator Lisa P. Jackson on November 11, 2011 and available in the Docket for this
proposed rule.

EPA proceeds to provide additional support for the “insight” into the fuel sulfur impacts on “Tier
3 like” vehicles by reviewing the data from the “Umicore” study (a single PZEV vehicle) which
we’ve already discussed above. Thus it would appear that EPA lacks data on Tier 3 emission
level vehicles at the sulfur levels of interest, namely between 10 ppm and 30 ppm, to fully
understand and comment on the appropriate and necessary fuel sulfur levels to allow compliance
with the Tier 3 emissions requirements. Proceeding to a formal decision without providing the
underlying supporting data prevents informed public comment, is a departure from accepted
scientific rigor and ultimately is a violation of the Administrative Procedures Act.

There are many published studies evaluating the impacts of extremely low sulfur levels on

vehicles, although, with the notable exception of the Umicore Study, these studies generally
tested vehicles with emission levels higher than the proposed Tier 3 exhaust standard. Of all of
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the available studies, the RIA and the In-Use sulfur study report address only two—MSAT and
Umicore. EPA fails to explain why other available data were not included in its analysis, and the
Agency clearly should have performed the most comprehensive analysis possible. It also needs
to be stressed that even the two studies selected by EPA do not support the conclusions of EPA’s
In-Use sulfur study or the proposed 10 ppm sulfur limit. As noted by the review conducted by
Sierra Research, had EPA conducted a more robust analysis of sulfur effects using all of the
existing data on late-model, low-emission vehicles, it would have likely observed significantly
lower responses for pollutants such as NOx and HC than those seen in the EPA In-Use Study.

MECA relies heavily on an SAE paper authored by Ball, Clark and Moser (Umicore) in
attempting to rebut our argument that there are sulfur-insensitive automotive technologies
available today that could be used to facilitate compliance with the proposed Tier 3 emissions
standards without the need to reduce average gasoline sulfur content to 10 ppm. This SAE paper
had reported measurements of the FTP NOx emissions response of a 2009 model year Chevy
Malibu PZEV to test gasolines with sulfur contents of 3 ppm and 33 ppm.

In reply to MECA, we reiterate concerns which API and AFPM had raised in a critique of the
Umicore SAE paper provided in our June 28, 2013 written comments on the Tier 3 NPRM and
also in an earlier November 11, 2011 API response to the AAM proposal to cap gasoline sulfur
content at 10 ppm. Specifically:

» The SAE paper fails to note the differences in the underlying properties of the base fuel used
and how this may confound the results. Specifically, when comparing a CARB Phase II
certification fuel (33 ppm sulfur) with a EEE-Lube certification gasoline fuel (“zero sulfur”),
differences in distillation properties, chemical composition and oxygenates can impact emissions
results. The standard industry practice is to use sulfur dopants to avoid underlying base fuel
changes impacting the emissions.

* Results from testing two fuels on a single vehicle do not provide much guidance on the
potential impact of fuel sulfur levels on the fleet of future Tier 3 vehicles. In particular, the
Umicore paper did not provide a statistical analysis to show whether the measurements made on
the single vehicle tested were (a) statistically significant and/or (b) broadly characteristic of the
underlying technology represented.

Marathon Petroleum Company LP (MPC)
-There were very few ‘Tier 3 — like’ vehicles tested and EPA did not separate out the effects for
these vehicles from older technology vehicles

-The ‘Umicore’ study used only one PZEV vehicle and the sulfur effects (3 versus 33 ppm) were
confounded by other base fuel property changes

Manufacturers of Emission Controls Association (MECA)
Numerous published studies have documented fuel sulfur-related deactivation of three-way

catalysts that are the primary exhaust emission control technology used on light-duty and
medium-duty gasoline vehicles. The negative impacts of gasoline fuel sulfur content on catalytic
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emission controls are highlighted in a newly revised MECA report: “The Impact of Gasoline
Fuel Sulfur on Catalytic Emission Control Systems” (available on MECA’s website,
www.meca.org, under Resources >> Reports).

EPA has released a thorough and well-designed sulfur effects study on 81 in-use Tier 2 light-
duty gasoline vehicles that clearly showed significant reductions in criteria pollutants in
comparing emissions performance on gasoline with 28 ppm sulfur versus 5 ppm sulfur. Work
published in a 2011 SAE technical paper (SAE paper no. 2011-01-0300) shows similar,
significant emission benefits on a 2009 model year PZEV vehicle operated with 3 ppm sulfur
gasoline versus 33 ppm sulfur gasoline. In this gasoline sulfur effects study, on a 2009 PZEV
passenger car, the results clearly show that the underfloor converter used on the close-coupled +
underfloor PZEV catalytic converter system was susceptible to sulfur-related performance
degradation due to its cooler operating temperatures during the FTP test cycle using a 33 ppm
sulfur-containing gasoline. The loss in NOx performance of this underfloor PZEV converter in
successive FTP tests could be recovered to some extent, or avoided to a large degree, by either
purging stored sulfur off the underfloor converter with the use of a higher speed and load test
cycle (i.e., the US06 test cycle) sandwiched between FTP tests, or using a gasoline with
significantly lower sulfur levels (i.e., a 3 ppm sulfur-containing gasoline).

In a MECA study published in a 2007 SAE paper (SAE paper no. 2007-01-1261), an advanced
three-way catalyst system installed on a large 2006 V8-powered SUV showed clear evidence of
sulfur deactivation in successive FTP testing with aged catalysts using 17 ppm sulfur gasoline.
FTP emissions for this full-size SUV started at the proposed Tier 3, Bin 50 levels and increased
to slightly above proposed Bin 70 levels by the third FTP test, an emissions increase of more
than 80% over three FTP tests. Sulfur deactivation of three-way catalysts negatively impacts the
active precious metal catalysts, oxygen storage materials, and other activity promoters found in
these sophisticated catalysts. The coverage and negative impacts of sulfur poisons on a three-way
catalyst depends, in part, on the temperature history of the catalytic converter(s) found on the
vehicle. Fuel sulfur deactivation of three-way catalyst is most apparent at lower exhaust
temperatures (e.g., catalyst temperatures of less than about 500 degrees C). Sulfur deactivation of
catalysts can be reversed to some degree by exposing catalysts to higher exhaust temperatures.
Exhaust temperatures are expected to cool in the future as manufacturers reduce vehicle waste
heat to meet future vehicle fuel efficiency/greenhouse gas standards. These cooler catalytic
converter operating temperatures cause catalysts to accumulate higher amounts of sulfur poisons
with today’s gasoline sulfur levels, resulting in higher emission levels of pollutants at the
tailpipe, including ozone-forming exhaust pollutants like hydrocarbons and NOx. Ultra-low
gasoline sulfur levels of 10 ppm on average are needed to ensure that manufacturers will be able
to meet the proposed Tier 3, Bin 30 fleet average emission standards over their 150,000-mile
useful life for the full range of light-duty vehicles that consumers wish to buy and manufacturers
want to produce.

Work authored by Umicore in a 2011 Society of Automotive Engineers Technical Paper shows
similar significant emission benefits on a 2000 model year PZEV vehicle, operated with three
ppm sulfur gasoline versus 33 ppm sulfur gasoline. In a MECA study published in a 2007 SAE
paper, an advanced three-way catalyst system installed on a large V-8 powered SUV showed
clear evidence of sulfur deactivation and successive FTP testing with aged catalysts using 17
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ppm sulfur gasoline. FTP emissions for this full-size SUV started at the proposed Tier 3, Bin 50
levels, and increased to slightly above proposed Bin 70 levels by the third FTP test, and
emissions increased more than 80 percent over three FTP tests. Sulfur deactivation of three-way
catalysts negatively impacts the active precious metal catalysts, oxygen storage materials, and
other activity promoters found in these sophisticated catalysts. The coverage and negative
impacts of sulfur poisons on three-way catalysts depends in part on the temperature history of the
catalytic converters found on the vehicle. Exhaust temperatures are expected to cool in the
future as manufacturers reduce vehicle waste heat to meet future vehicle fuel efficiency and
greenhouse gas standards.

Our Response:

EPA evaluated every applicable previous study regarding gasoline sulfur impacts on
exhaust emissions known to us and we concluded that they were predominantly studies of pre-
Tier 2/LEV I vehicles with a very limited sample of LEV 1II or later vehicles. We determined that
the extensive EPA in-use sulfur study, which for the FRM has been supplemented with
additional vehicles representing “Tier-3-like” emissions levels, is the largest and most
representative data set of newer and cleaner vehicles albeit still dominated by current Tier 2 and
LEV II vehicles. In response to API comments that the in-use study did not represent future
vehicles not yet in production, EPA and a large manufacturer, Ford Motor Company, performed
sulfur testing on Tier 3 prototype vehicles representing the high volume and challenging LDT3/4
light duty trucks designed to meet the cleanest Tier 3 emission levels that have not previously
been included in any previous studies. Further, in response to API criticism of the original
Umicore study fuel differences, we repeated the Umicore study using the exact same vehicle
with a common base fuel at two sulfur levels, eliminating any doubt that the effects observed
were from anything other than gasoline sulfur. The increase in NOx emissions with increased
gasoline sulfur was approximately double that found in the original Ball/Umicore study.
Additional testing was also performed on other “Tier 3 like” vehicles with similar results. The
results can be found in the Preamble IV.A.6.d and RIA chapter 1sulfur feasibility discussions.
Based on the new testing performed by EPA and data provided by Ford Motor Company on
“Tier-3-like” low emission vehicles at full useful life and meeting Bin 50 emissions or lower, the
percentage change in NMOG+NOx when going from 30 ppm S to 10 ppm S is much larger than
the overall results we reported from the In-Use Sulfur study in the NPRM. We agree entirely
with MECA’s comments and the papers and report cited by MECA are also referenced and cited
within the RIA and within Preamble [V.A.6.

We disagree that the extensive in-use sulfur study supplemented with cleaner Tier 2
vehicles, the repeat of the Umicore study on a high volume passenger vehicle and the testing of
Tier 3 prototype vehicles does not properly support our analysis of the impact of sulfur levels
above 10 ppm. In fact, we believe that sulfur levels above 10 ppm on future vehicles designed to
meet the new GHG standards may result in a larger negative impact as these more efficient
vehicles will have less opportunity to prevent sulfur accumulation in the catalyst. Such an
assessment of light-duty vehicles subject to the 2017-2025 GHG standards is also supported by
comments from Alliance and Global Automakers, Honda and MECA.
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Data from SGS provided by API also shows an emissions benefit for reducing gasoline
sulfur although the SGS testing alone is insufficient to determine feasibility of compliance with
the Bin 30 fleet-average exhaust emission standards. Testing by SGS was conducted entirely on
smaller mid-size and compact light-duty vehicles. More than one-half of light-duty vehicle sales
in the U.S. are for light-duty trucks. The procedures used by SGS for rapid thermal aging of the
catalysts also did not follow standardized EPA procedures or current industry practices and thus
the exhaust emissions tests are not representative of full-useful-life emissions on the tested
vehicles.'? The comments of the Alliance and Global Automakers regarding the difficulty of
bringing light-trucks into compliance with Tier 3 exhaust emission standards in the absence of
further gasoline sulfur control were in complete agreement with EPA’s engineering assessment
within the draft RIA and the final Tier 3 RIA. Neither API, AFPM, nor MPC cited or provided
any data on gasoline sulfur impacts on the full range of vehicles, including light-duty trucks,
subject to the Tier 3 program and the Tier 3 Bin 30 fleet average exhaust emissions standard.

Sulfur Reversibility

What Commenters Said:

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM) and Marathon Petroleum Company LP (MPC)

Sulfur’s impact on catalysts is reversible, delaying rule implementation will not prevent vehicles
from meeting the Tier 3 standards throughout their useful life.

As explained above, January 1, 2017 implementation of the 10 ppm gasoline sulfur requirement
is not necessary to enable vehicles to meet the NMOG + NOx standards. But, even if it is true as
EPA claims that sulfur will negatively impact catalyst performance on such vehicles, that does
not justify the January 1, 2017 implementation date, because the effect of sulfur on catalysts is
reversible. A new study (described in detail in Section I1.B of these comments) demonstrates that
exposure to gasoline fuels containing sulfur levels of 80 ppm sulfur has no lasting impact on the
performance of exhaust emission control systems on modern vehicles operated on 10 ppm sulfur
gasoline.

Our Response:

The observations from the In-use Sulfur study were that sulfur contamination is largely
reversible on the Tier 2 vehicles included in the study. However, in order to reverse the sulfur
contamination, a catalyst clean-out procedure involving very aggressive and high speed drive
cycles that push catalysts to thermal limits and sometimes into thermal protection modes were
required. Excessive and unnecessary thermal cycling of the catalyst can cause premature
deterioration. While a clean-out cycle largely returns the catalyst to a state of reduced emissions
levels, subsequent mileage accumulation on the higher sulfur fuel will return the system to a
contaminated state with elevated emission levels largely negating the emission reduction benefits

"2 For further details regarding SGS’s rapid thermal aging of exhaust catalysts, see the responses to “Current Tier 2
Vehicles Can Comply with Tier 3 Standards Using Tier 2 Fuels” later in this sub-section.
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of the Tier 3 program. Further, some vehicles’ emission levels after the cleanout were still
elevated on the high sulfur fuel compared with the emission levels following a clean-out with
low sulfur fuel. Thus, while reversibility may lessen the total negative effects of higher sulfur
fuel, it does not eliminate them. Vehicles will still run with elevated emissions until such time as
the vehicle encounters the very aggressive and high speed driving that would facilitate sulfur
removal from the catalyst. Depending on the driving habits of particular drivers, that type of
cycle may occur only rarely or never. Further, even after clean-out some vehicles experience
higher emission levels, and of course once the vehicle begins driving normally the emissions
would again begin to rise. Moreover, as emissions are increased for vehicles in use as well as
new vehicles, implementation of the 10 ppm requirement on January 1, 2017 will have
immediate results in terms of reduced emissions. EPA does not have data on sulfur reversibility
for vehicles in full compliance with the Tier 3 standards and post-2017 GHG standards. The
Tier 3 standards include additional provisions that impact the ability to use commanded
enrichment that previously facilitated sulfur removal during aggressive driving (see discussion of
commanded enrichment in Preamble IV.A.6). The GHG standards are generally expected to
reduce exhaust temperatures during in-use operation as vehicles become more efficient, resulting
in increased sulfur contamination of active catalyst surfaces (see discussion in Preamble IV.A.6
and response to comments regarding Gasoline Sulfur and GHG/Fuel Economy later in this sub-
section).

We discuss the implications of reversibility on lead time for sulfur reductions in Chapter
5.1.1.3 of this document.

Gasoline Sulfur and Sulfur-tolerant Cold Start Emissions Control

What Commenters Said:

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

Sierra Research (10) recently conducted a comprehensive evaluation of the EPA’s technical
justification for the proposed Tier 3 regulation as embodied in the emissions inventory estimates,
air quality modeling, emission control and vehicle technology assessments, and related studies
contained in the DRIA and in the public docket. A copy of the Sierra Research (hereinafter
referenced as Sierra) study is attached, in its entirety, to these comments in Attachment No. 13
In its review of EPA’s DRIA, Sierra noted a range of technologies available to the automakers
that could be used to comply with the proposed rule, most of which would improve efficiency
even in the absence of any sulfur changes (Draft RIA, p. 1-28). These include the following:

- Increasing cell density;

- Using higher PGM loadings;

- Optimizing air fuel ratio control; and

- Limiting the amplitude of air fuel ratio excursions.

EPA, however, did not assess the actual need for additional reductions in gasoline sulfur content
in light of the emission control technology it expects automakers to deploy can be highlighted in
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more detail using data from Chapter 1.4.1.4 of the DRIA. This section deals with EPA’s
assessment of technology improvements required for large light-duty trucks, which EPA notes
“will be the most challenging light-duty vehicles to bring into compliance....”

Figure 1-6 of the DRIA shows a number of technologies that EPA expects to be deployed in
order to comply with the Tier 3 exhaust standard. EPA did not explicitly discuss the sulfur
sensitivity of these technologies. However, based on the brief descriptions provided, it is
reasonable to assume that the following technologies shown in Figure 1-6 will have little or no
sensitivity to sulfur:

- Hydrocarbon adsorbers;

- Reduction in the thermal mass of catalyst substrates and exhaust system piping; and

- Secondary air injection

EPA notes that “90% of NMOG emissions occur during the first 50 seconds after cold start,” and
that “about 60% of the NOx emissions occur in these early seconds”. The three technologies
listed above are designed to reduce or eliminate emissions that occur during the early period of
operation, when the engine is cold and the catalyst has not yet reached operating temperature. If
these technologies are employed to provide the bulk of the reduction necessary, then clearly the
need for sulfur reduction is lessened. Unfortunately, it appears EPA did not consider or even
discuss this possibility. These listed technologies are exclusive of changes in engine design that
EPA expects could and would be made to achieve compliance, and which are also not sensitive
to gasoline sulfur levels.

Figure 2 [of EPA-HQ-OAR-2011-0135-4276] shows that if manufacturers could completely
eliminate cold-start emissions, the current level of catalyst technology would allow compliance
with the Tier 3 standards. Furthermore, given that cold-start emissions and cold-start emission
control technologies are not likely to be very sulfur sensitive, little or no reduction in gasoline
sulfur content should be required to achieve compliance. While it is unlikely to be able to
eliminate this source of emissions fully, the table clearly shows that warmed-up emissions are
already at a level that is compatible with the standard, which again calls into question the need
for additional reduction in gasoline sulfur content and EPA’s arbitrary selection of the proposed
10 ppm limit. Regardless, it is clear that EPA should have identified the possible emission
control steps that are sulfur sensitive and those that are not sulfur sensitive, and evaluated
whether 10 ppm sulfur was necessary and cost effective.

MECA completely misses the point which API and AFPM were attempting to make with respect
to the use of emission control technologies with lower sulfur sensitivity to reduce cold-start
emissions in order to comply with the proposed Tier 3 standards. MECA asserts that API and
AFPM *“...assume that the use of three cold start emission control technologies [hydrocarbon
adsorbers, reduced thermal mass substrates and exhaust piping, and secondary air injection]|
...could be used to completely eliminate cold-start emissions with today’s gasoline sulfur
levels.” This assertion takes the API and AFPM comments completely out of context. If one
were to read our comments in their entirety, one would note that we never stated that these three
technologies had zero sulfur sensitivity, nor did we assume that they would be used to
completely eliminate cold start emissions with today’s gasoline sulfur levels. Rather, we noted
that cold-start technologies “are not likely to be very sulfur sensitive” and that “...if
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manufacturers could completely eliminate cold-start emissions, the current level of catalyst
technology would allow compliance with the Tier 3 standards”™ primarily because “warmed-up
emissions are already at a level that is compatible with the standard.” A full rendition of our
comments on this point follows (from p. 20 of our detailed comment submittal):

“The three technologies listed above are designed to reduce or eliminate emissions that occur
during the early period of operation, when the engine is cold and the catalyst has not yet reached
operating temperature. If these technologies are employed to provide the bulk of the reduction
necessary, then clearly the need for sulfur reduction is lessened. Unfortunately, it appears EPA
did not consider or even discuss this possibility. These listed technologies are exclusive of
changes in engine design that EPA expects could and would be made to achieve compliance, and
which are also not sensitive to gasoline sulfur levels.

Figure 2 shows that if manufacturers could completely eliminate cold-start emissions, the current
level of catalyst technology would allow compliance with the Tier 3 standards. Furthermore,
given that cold-start emissions and cold-start emission control technologies are not likely to be
very sulfur sensitive, little or no reduction in gasoline sulfur content should be required to
achieve compliance. While it is unlikely to be able to eliminate this source of emissions fully, the
table clearly shows that warmed-up emissions are already at a level that is compatible with the
standard, which again calls into question the need for additional reduction in gasoline sulfur
content and EPA’s arbitrary selection of the proposed 10 ppm limit. Regardless, it is clear that
EPA should have identified the possible emission control steps that are sulfur sensitive and those
that are not sulfur sensitive, and evaluated whether 10 ppm sulfur was necessary and cost
effective.”

Manufacturers of Emission Controls Association (MECA)

With respect to the need for a 10 ppm average sulfur gasoline standard, MECA has had the
opportunity to review written Tier 3 comments submitted by the American Petroleum Institute
(API) and the American Fuel & Petrochemical Manufacturers (AFPM). In these comments API
and AFPM argue that EPA did not adequately justify the need for a 10 ppm average sulfur
standard for gasoline in EPA’s Tier 3 proposal (API & AFPM Tier 3 comments dated June 28,
2013). In their discussion of the technical need for lower gasoline sulfur levels, APl and AFPM
refer to three emission control technologies that target cold-start emissions on gasoline light-duty
vehicles and that EPA noted in their Tier 3 Draft Regulatory Impact Analysis (DRIA) as
technologies they expect to be deployed in order to comply with proposed Tier 3 exhaust
standards. These three cold-start emission control technologies are hydrocarbon adsorbers,
reduced thermal mass catalyst substrates and exhaust piping, and secondary air injection. APl &
AFPM make the statement in their comments that based on the description of these technologies
provided by EPA in their DRIA, it is reasonable to assume that these technologies have little or
no sensitivity to fuel sulfur levels. Using this assumption of no fuel sulfur sensitivity, API and
AFPM then go onto to assume that these sulfur insensitive cold-start technologies could be used
to completely eliminate cold-start emissions with today’s gasoline fuel sulfur levels. They then
go on to show that with zero cold-start emissions of NMOG and NOx, typical warmed-up
emissions are already at a level on light duty vehicles that would allow proposed Tier 3
emissions of 30 mg/mile NMOG+NOx to be achieved with a 50% compliance margin without
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the need for a lower gasoline sulfur level (Figure 2 in the detailed comments section of the API
& AFPM, June 28, 2013 Tier 3 comments).

This analysis of a Tier 3 compliance pathway that utilizes sulfur insensitive cold-start
technologies is severely flawed in its initial assumption that cold-start technologies like
hydrocarbon adsorbers, low thermal mass catalyst substrates/exhaust components, and secondary
air injection are not sensitive to fuel sulfur levels. Each of these cold-start technologies still relies
on a precious metal-based catalyst to oxidize hydrocarbons or reduce NOx, and these precious
metal-based catalysts have well known sensitivities to fuel sulfur levels. Hydrocarbon adsorbers
utilize zeolite-based materials to adsorb exhaust hydrocarbon constituents under relatively cold
exhaust conditions and then release these stored hydrocarbon species at elevated exhaust
temperatures. Once an adsorber releases these hydrocarbons back into the exhaust gas, a precious
metal-based catalyst is required to oxidize these hydrocarbon species. The adsorber primarily
functions as a temporary hydrocarbon “sponge” that provides time for the catalyst to heat-up and
“activate” the catalytic oxidation reaction. The catalyst must “light-off” or activate to oxidize
hydrocarbons during the cold-start portion of the emissions test cycle. There is an extensive body
of literature that clearly shows that precious metal-based catalyst hydrocarbon light-off
characteristics are negatively impacted by fuel sulfur levels. As sulfur accumulates on the active
catalyst surface, the hydrocarbon light-off temperature increases. Hydrocarbon adsorber
effectiveness in reducing cold-start hydrocarbon emissions is tied to the catalyst hydrocarbon
light-off properties which, in turn, are impacted by fuel sulfur levels.

In a similar manner, cold-start technologies like low thermal mass substrates and secondary air
injection help to accelerate the heat-up of the active catalyst but the catalyst is still the agent that
facilitates the chemical reactions of hydrocarbon oxidation and reduction of NOx. Just as in the
case of hydrocarbon adsorbers, the catalyst still needs to be activated or lit-off for the oxidation
and reduction reactions to occur. Low thermal mass substrates or exhaust piping 3 and secondary
air injection only impact the catalyst heat-up process. The catalyst still needs to accomplish the
oxidation and reduction reactions and the catalyst activity/light-off temperature is impacted by
fuel sulfur levels. An example of this sulfur dependence is found in SAE paper number 2013-01-
0300 (authored by Ball and Moser) that reports on the sulfur sensitivity of FTP NOx emissions
using a 2009 model year Chevy Malibu PZEV vehicle. This Malibu PZEV vehicle utilizes
secondary air injection and high cell density, low thermal mass substrates. Figure 11 of this
paper summarizes the NOx FTP emission performance results for each portion of the test cycle:
Bag 1 (cold-start), Bag 2 (warmed-up performance), and Bag 3 (hot start performance). For tests
run with a 33 ppm sulfur gasoline, NOx emissions for each phase of the test cycle, including the
cold-start portion of the test increased with each subsequent FTP test run with the vehicle (a total
of three FTP tests run successively). Cold-start NOx emissions increased from 6.6 g/mi to 8.7
g/mi to 9.2 g/mi over three FTP tests using 33 ppm sulfur gasoline —a 39% increase in NOx
cold-start emissions for the third FTP test compared to the first FTP test. The use of secondary
air and low thermal mass substrates did not make this vehicle insensitive to cold-start sulfur
poisoning. In this case sulfur is accumulating on the available active catalyst surfaces and
negatively impacting the catalysts’ cold-start NOx performance (and the catalysts’ NOx
performance in the other two phases of the test cycle). Triplicate FTP tests run on this same
PZEV vehicle using a 3 ppm sulfur gasoline did not show any negative Nox emission trends in
the cold-start phase or any other phase of the test cycle. The negative impacts of sulfur on NOx
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performance observed with the 33 ppm sulfur gasoline where also largely erased by running
higher speed US06 test cycles between each FTP test. In this case, the higher speed operation of
the vehicle between FTP testing creates higher catalyst temperatures that can purge sulfur that
accumulates on the active catalysts during the cooler FTP test cycle.

MECA is unaware of any cold-start emission control technology that is not impacted by fuel
sulfur levels since ultimately the cold-start emission performance is tied to the precious metal-
containing three-way catalyst performance. API’s and AFPM’s premise that cold-start emissions
can be zeroed out by a sulfur insensitive technology has no basis in fact. As indicated in our
earlier comments, MECA agrees with EPA’s assessment that a critically important element to
ensuring that future gasoline vehicles will be able to comply with EPA’s proposed Tier 3
emission limits is EPA’s proposed reduction of gasoline fuel sulfur levels to a 10 ppm national
average starting in 2017. Numerous published studies have documented fuel sulfur-related
deactivation of three-way catalysts that are the primary exhaust emission control technology used
on light-duty and medium-duty gasoline vehicles. The negative impacts of gasoline fuel sulfur
content on catalytic emission controls are highlighted in a newly revised MECA report: “The
Impact of Gasoline Fuel Sulfur on Catalytic Emission Control Systems” (available on MECA’s
public website, www.meca.org, under Resources >> Reports). This MECA gasoline fuel sulfur
report includes the Toyota 2000 SAE paper reference that showed strong sulfur sensitivity on the
emissions performance of a prototype SULEV vehicle that employed a close-coupled three-way
catalyst and an underfloor converter that utilized a combination three-way catalyst plus
hydrocarbon adsorber design. In their published test results both hydrocarbon and NOx FTP
emissions increased significantly when the gasoline fuel sulfur level was increased from 8 ppm
to 33 ppm (additional large increases in hydrocarbon and NOx FTP emissions were observed
when the fuel sulfur level was increased to 150 ppm). The reference for this Toyota paper is SAE
paper number 2000-01-2019. API and AFPM note in their comments that EPA neglected to
include a reference for this work in their Tier 3 proposal.

Our Response:

EPA agrees with the comments submitted by MECA regarding cold-start emissions.
EPA disagrees with the comments submitted by APl and AFPM. The technologies listed by API
and AFPM are not as suggested immune to the sulfur penalty. Thus, use of higher sulfur fuel in
combination with these technologies will reduce their ability to control cold-start emissions. API
and AFPM also ignore the engineering limitations within their analysis. For example, substrate
cell density is limited by backpressure constraints. The amplitude of air/fuel ratio excursions is
limited by control systems, feedback sensors and the design of the fuel injection system. The
technologies described in the RIA to address cold start emissions also will not eliminate cold
start emissions and largely do not reduce engine out emission levels. They are generally
designed to allow the usage of the catalyst sooner following the cold start by increasing the
catalyst temperature to more optimal levels earlier in the operation of the engine. As stated in
MECA’s supplemental comments, all of these technologies ultimately rely on catalytic activity
and thus all have performance that is negatively impacted by gasoline sulfur. It is important to
note that the effect of sulfur is specifically on the catalyst’s ability to perform necessary
functions at almost all temperatures including cold starts therefore the effect of sulfur will still be
present during cold start even for these specific technologies. It is also well documented within
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the literature cited in the preamble and RIA that gasoline sulfur directly increases PGM catalyst
light-off temperatures (temperature at which the catalysts can effectively oxidize hydrocarbons
and CO and reduce NOx). Additionally, the hydrocarbon adsorber ultimately also uses the
catalyst when the hydrocarbons are later released into the catalyst therefore sulfur will ultimately
also impact the effectiveness of this technology. Furthermore, hydrocarbon adsorbers do not
contribute to reduction of cold-start NOx emissions and one of the technologies in the API and
AFPM list, secondary air injection, can increase cold-start NOx emissions since lean excursions
during air injection can result in an OSC oxidation state that is detrimental to NOx reduction
reactions over the exhaust catalysts.

Finally, in order to meet the stringent Tier 3 NMOG+NOx standards, manufacturers will
need to employ every available technology in some applications. To eliminate or reduce the
effectiveness of a single technology, such as the exhaust catalyst, would result in the inability of
certain vehicles to meet the standards.

Current Tier 2 Vehicles Can Comply with Tier 3 Standards Using Tier 2 Fuels

What Commenters Said:

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

In Table 1-1 of the Tier 3 DRIA, EPA demonstrates that lower gasoline sulfur levels are not
necessary for compliance with the full useful life NMOG+NOx standard as the Tier 2
certification fuel sulfur levels can vary from 15 to 80 ppm and yet there are a number of 2009
model year vehicles that were already certified below the final 2025 standard of 30 mg/mi.
Tables 1-1 and 1-2 demonstrate that there are a range of domestic and foreign vehicles sizes and
types that already meet the 2022 NMOG+NOx standards by being below 50 mg/mi.

EPA indicates that a number of 2009 MY Tier 2 vehicles easily meet the 2025 NMOG+NOx
target of 30 mg/mi even when running on current cert fuel (15-80 ppm sulfur).

As we’ve already shown, EPA’s own data indicate current vehicles can comply with the Tier 3
standards even when using Tier 2 fuels.

Marathon Petroleum Company LP (MPC)

EPA indicates that a number of 2009 MY Tier 2 vehicles easily meet the 2025 NMOG+NOx
target of 30 mg/mi even when running on current cert fuel (15-80 ppm sulfur)

Our Response:

The assessment in Table 1-1 of the Tier 3 DRIA simply reported our finding that a
limited set of vehicle models are able to certify to the Tier 3 standards while operating on Tier 2
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or LEV II certification fuels conceivably with sulfur levels above 10 ppm . While the allowed
range of sulfur in current certification fuel can vary, we believe that typical certification fuel is
blended at sulfur levels well below the current 30 ppm average. However, it cannot be
concluded that all vehicles can achieve these low levels or meet the fleet average of 30 mg/mi
with any sulfur level above 10 ppm. In fact, while certification emission levels seeming to
comply with Tier 3 standards may be observed with some manufacturer’s current Tier 2 test
vehicles, these vehicle models would be subject to in-use testing where they would be required to
meet full useful life standards. If they experience fuel sulfur levels above what was considered
when they were originally designed, they would likely no longer meet applicable Tier 3
standards. In fact, due to the risk of Tier 3 vehicles encountering higher sulfur level fuels
particularly during the transition of in-use fuel to 10 ppm average, we have implemented a
provision to allow manufacturers to perform a sulfur cleanout procedure for in-use testing similar
to the temporary Tier 2 cleanout provision.

API, AFPM and MPC commented that “EPA indicates that a number of 2009 MY Tier 2
vehicles easily meet the 2025 NMOG+NOx target of 30 mg/mi even when running on current
cert fuel (15-80 ppm sulfur).” Detailed comments from API and AFPM mention that 7 of 81
vehicles in EPA Tier Sulfur Test Program met the Tier 3 Bin 30 mg/mi standard on higher sulfur
gasoline. Tier 3 Bin 30 emissions of 30 mg/mi NMOG+NOx represent full useful life emissions
at 150,000 miles. Upon reviewing data from the test program, EPA identified 6 individual
vehicles (not 7) with NMOG+NOXx test results below 30 mg/mi. The test results were from only
2 vehicle families — 2007 Honda Odyssey and 2008 Ford Focus. Emissions results of the
vehicles tested from these two vehicle families are summarized in the table below:

Tier 2 Equivalent
Average | NMOG+ NMOG | Tier 2 NOx FTP
NMOG + NOx Tier 2 Standard @ | Standard @ |[NMOG+NOx
Model Accumulated| NOx 95% CI |Certification| 120,000 120,000 | @ 120,000
Make Model Year Vehicle ID | Mileage (mg/mi) | (mg/mi)* Bin miles miles miles
MS503ASD-
Honda Odyssey 2007 [0122S 35,553 32 +3 4 70 40 110
M503ASD-
Honda Odyssey 2007 [0187S 37,693 33 +13 4 70 40 110
M503ASD-
Honda Odyssey 2007  [0194L 35,742 37 +7 4 70 40 110
MS503ASD-
Honda Odyssey 2007  |01228 34,149 32 +5 4 70 40 110
MS503ASD-
Honda Odyssey 2007 02558 36,434 28 +3 4 70 40 110
N513ASD-
Ford Focus 2008  [0174S 24,864 18 +8 3 55 30 85
N513ASD-
Ford Focus 2008 [0035L/M 35,067 21 +17 3 55 30 85
N513ASD-
Ford Focus 2008 [0089S 21,607 18 +11 3 55 30 85
N513ASD-
Ford Focus 2008  [0178L/M 27,737 15 +4 3 55 30 85
N513ASD-
Ford Focus 2008 [0221S 24,917 20 +6 3 55 30 85

*95 % confidence interval based upon a 2-sided student’s t-test.

Note that none of the tested vehicles within these two vehicle families approach the
120,000 mile or 150,000 mile full useful life of the of the Tier 3 Bin 30 exhaust emissions
standards or the 120,000 mile full useful life of the Tier 2 emissions standards to which these
vehicles were certified. The accumulated mileages represent approximately 18-32% of a
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120,000 mile full useful life or approximately 15-25% of a 150,000 mile full useful life and thus
none of the vehicles tested “easily meet the 2025 NMOG+NOx target of 30 mg/mi” unless the
full useful life mileage requirements of either the Tier 3 or the previous Tier 2 standards are
completely ignored. The comments appear to infer that emissions degradation that occurs over
the last two-thirds to three-fourths of a vehicle’s life should be ignored or are negligible. The
comments also imply that the approximately 50% Tier 2 compliance margins previously used by
auto manufacturers to ensure emissions compliance that take into consideration production
variations among vehicles and compliance with [UVP can be ignored within an analysis of
whether a particular vehicle is reasonably expected to comply with the Tier 2 Bin 30 exhaust
emissions standards.

While exhaust emissions testing at accumulated mileages between 20,000 miles and
38,000 miles are often useful for comparing emissions differences due to fuel changes or
changes in emission control hardware, emissions at such relatively low mileage are not
representative of the full useful life exhaust emissions to which these vehicles are certified.

Of the five 2007 Honda Odyssey vehicles tested, only one vehicle had average
NMOG+NOx emissions lower than 30 mg/mi (28 £ 3 mg/mi). The remaining vehicles had
average NMOG+NOx emissions above 30 mg/mi. Even if this individual vehicle could
demonstrate NMOG+NOx exhaust emissions at this level at 150,000 miles instead of 36,434
miles, there would still be insufficient compliance margin for a manufacturer to demonstrate
compliance with the standard. All of the other four, nearly identical 2007 Honda Odysseys
tested had average NMOG+NOx emissions over 30 mg/mi even with limited mileage
accumulation (approximately 34,000 to 38,000 miles). This family of vehicles was originally
certified to Tier 2 Bin 4 emissions of 70 mg/mi NMOG and 40 mg/mi NOx (combined
equivalent NMOG+NOx of 110 mg/mi) at a full useful life of 120,000 miles. The average
NMOG+NOx emissions of 28 to 37 mg/mi for these vehicles compared with the level of the
standards to which they are certified does not represent over-compliance with the Tier 2 Bin 4
emissions standards to which this vehicle family was certified. The test results represent typical
emissions for Tier 2 Bin 4 vehicles of this type when considering the vehicles’ relatively low-
mileage and the Tier 2 full useful life exhaust emissions standards to which they were originally
certified. Emissions at relatively low mileage are not representative of full useful life exhaust
emissions because they do not account for the deterioration of exhaust catalysts and other
emission control systems as the vehicle continues to accumulate mileage up to the regulatory full
useful life. Even if the emissions results were from tests closer the end of useful life, emissions
at approximately 30 mg/mi do not represent exhaust emissions consistent with a vehicle
complying with Bin 30 since there would be insufficient compliance margin for the manufacturer
to ensure in-use compliance with Tier 3 exhaust emissions standards even assuming a smaller
20-40% compliance margin.

Of the five 2008 Ford Focus vehicles tested, all five vehicles had average emissions that
were below 30 mg/mi, although the result was not statistically different from 30 mg/mi at a 95%
confidence level for one of the vehicles (N5S13ASD-0035L/M). Vehicle mileage ranged from
just over 21,000 miles to just over 35,000 miles. This family of vehicles was originally certified
to Tier 2 Bin 3 emissions of 55 mg/mi NMOG and 30 mg/mi NOx (combined equivalent
NMOG+NOx of 85 mg/mi) at a full useful life of 120,000 miles. The test results represent

4-93



Chapter 4: Proposed Vehicle Emissions Program

reasonably typical emissions for Tier 2 Bin 3 vehicles of this type when considering the vehicles’
relatively low-mileage and the Tier 2 full useful life exhaust emissions standards to which they
are certified. As with the Honda Odyssey emissions results, the average NMOG+NOx emissions
reported for the 2008 Ford Focus are not representative of exhaust emissions that would need to
be achieved in order for a manufacturer to comply with Tier 3 Bin 30 full useful life exhaust
emissions standards.

API and AFPM also cited emissions data from six additional Tier 2 vehicles tested by
SGS to further assert that current vehicles could comply with the Tier 3 standards even when
using Tier 2 fuels.”” EPA does not believe the data to be representative of the full-useful-life
emissions of future Tier 3 vehicles for the following reasons:

1. The vehicles selected for testing by SGS were not representative of the broad range of
vehicles that will need to comply with Tier 3. All of the vehicles chosen were mid-size
or compact automobiles with 4-cylinder engines and no attempt was made to choose
high-volume vehicles or to sales-weight the selection of vehicles. No light trucks were
tested even though light-trucks represent more than 50% of vehicle sales.

2. The rapid thermal aging cycle used to simulate mileage accumulation and the parameters
selected for the aging cycle appear to have been arbitrarily chosen and did not achieve
exhaust catalyst aging conditions that would allow emissions testing representative of
full-useful-life emissions for the tested vehicles.

All of the vehicles tested were relatively low-mileage, with accumulated mileage of
between 5,000 miles and 11,000. SGS relied upon rapid thermal aging of exhaust system
components using the RAT-A cycle for 225 hours with a catalyst inlet temperature of 825 +/- 20
°C for all vehicles to achieve conditions that they indicated would represent full-useful-life
emissions. Catalyst aging by SGS was not conducted using the EPA Standard Bench Cycle
(SBC) catalyst durability procedure (Title 40 CFR § 86.1823—08 "Durability demonstration
procedures for exhaust emissions") or using an alternative, demonstrated equivalent catalyst
aging procedure. The single catalyst inlet aging temperature selected for all of the vehicles’
exhaust systems does not appear to be representative of an aging temperature that would be
representative for these vehicles during operation over the EPA Standard Road Cycle as required
by 40 CFR § 86.1823—-08. The vehicles tested by SGS ranged from a PFI 1.8L 140 bhp
naturally-aspirated vehicle to a midsize, turbocharged, GDI 2.4L 200 bhp vehicle. It would be
extremely unlikely that a single, identical catalyst-inlet aging temperature and identical
cumulative aging time would be appropriate for rapid thermal aging across all six vehicle models
or that such aging would also achieve the same equivalent cumulative mileage for all six
vehicles. Data shown in figure 18 of the SGS report clearly showed remarkably different closed-
coupled catalyst bed temperatures between the vehicles tested by SGS, further indicating that a
single bench-aging temperature was very likely not appropriate for all of the vehicles. It is
impossible to determine how the 225-hour cumulative aging time was arrived at or how it was

B Vertin, K., Reek, A. “Reversibility of Gasoline Sulfur Effects on Exhaust Emissions From Late Model Vehicles.”
API Contract No. 2012-106409, June 20, 2013.
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determined to be equivalent to 120,000 to 150,000 miles for all of the vehicles tested since the
cumulative hours do not appear to have been determined using the Bench Aging Time equation
from 40 CFR § 86.1823—08 and the rationale behind the choice of aging parameters was not
reported by SGS. SGS stated in their report to API that "Manufacturers have developed
proprietary catalyst aging tests based on RAT-A to correlate the test results with real-world
experience. For this study, it was not feasible to use proprietary aging cycles for each of the
vehicle systems." This statement by SGS did not demonstrate a full understanding of currently
acceptable rapid thermal catalyst aging procedures. Manufacturers can only use proprietary
catalyst aging cycles for which they have demonstrated equivalence to the standardized EPA
SBC procedures (see 40 CFR 86.1823-08). It would have been entirely feasible for SGS to
simply use the EPA SBC procedures with vehicle-specific aging times and temperatures to
achieve an equivalent of 150,000 miles of driving and thus it is not clear why the RAT-A
procedure was chosen for catalyst aging or if the cycle, cycle times and catalyst inlet
temperatures were at all appropriate for aging exhaust system hardware to near full useful life
equivalent mileage for each of the vehicles tested.

Moreover, as the comments show, the vast number of vehicles in the EPA test program
did not meet the Tier 3 standards. As EPA discusses elsewhere, the required reductions are of a
magnitude that for the standards to be met across the regulated fleet, EPA expects manufacturers
to employ advances in technology in all of the relevant areas of emissions control — reducing
engine-out emissions, reducing the time to reach catalyst light-off temperatures, improving
exhaust catalyst durability at 120,000 or 150,000 miles and improving efficiency of fully
warmed up exhaust catalysts. All of these areas of emissions control need to be improved, and
gasoline sulfur reduction to a 10 ppm average is a critical part of achieving Tier 3 levels through
these emissions control technology improvements. The use of 10 ppm average sulfur fuel is an
essential part of achieving Tier 3 levels while applying an array of advancements in emissions
control technology to the regulated fleet. The testing of Tier 2 and Tier 3 type technology
vehicles, as well as other information, shows that sulfur has a very large impact on the
effectiveness of the control technologies expected to be used in Tier 3 vehicles. Without the
reduction in sulfur to a 10 ppm average, the major technology improvements projected under
Tier 3 would only result in a limited portion of the emissions reductions needed to achieve Tier 3
levels.

Gasoline Sulfur and PM Emissions

What Commenters Said.:

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

For this proposal, the Agency makes numerous inaccurate assumptions and data interpolations
that are well outside the scope of those earlier studies. Furthermore, EPA makes several
assertions without supporting data. For example, EPA offers no test data that compares PM
emissions from 10 ppm and 30 ppm sulfur fuels and instead just relies on light-duty vehicle
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emissions measurements on a 7 ppm sulfur test fuel to support an assertion that the proposed PM
standards are feasible. Detailed analysis and critique of the scientific shortcoming in EPA’s
analysis are provided in our specific comments.

EPA offers no test data that compares PM emissions from 10 ppm and 30 ppm sulfur fuels and
instead just relies on light-duty vehicle emissions measurements on a 7 ppm sulfur test fuel to
support an assertion that the proposed PM standards are feasible.

We see no justification for EPA’s comment that “FTP PM emissions increased with CO2
emissions for the PFI vehicles”.

When reviewing PM feasibility, EPA notes “Sulfur and nitrogen compounds are emitted
primarily as gaseous species (SO2, NO and NO2). Sulfate compounds can be a significant
contributor to PM emissions from stratified lean-burn gasoline engines and diesel engines,
particularly under conditions where PGM-containing exhaust catalysts used for control of
gaseous and PM emissions oxidize a large fraction of the SO2 emissions to sulfate (primarily
sulfuric acid). Sulfate compounds do not significantly contribute to PM emissions from spark-
ignition engines operated at near stoichiometric air-fuel ratios due to insufficient availability of
oxygen in the exhaust for oxidation of SO2 over PGM catalysts.” Given that we see little
penetration of stratified lean-burn gasoline engines and diesel fuel sulfur is not under discussion
for this Tier 3 rulemaking, it is not surprising that EPA offers no test data in the PM feasibility
section comparing PM emissions from 10 ppm and 30 ppm sulfur fuels and instead just rely on
data from a 7 ppm sulfur test fuel to support emissions compliance.

Marathon Petroleum Company LP (MPC)

EPA offers no test data in the PM feasibility section comparing PM emissions from 10 ppm and
30 ppm sulfur fuels and instead just rely on data from a 7 ppm sulfur test fuel to support
emissions compliance.

EPA indicate that sulfate compounds can be a significant contributor to PM emissions from
stratified lean-burn gasoline engines and diesel engines but does not support this with any data.

We see no justification for EPA’s comment that “FTP PM emissions increased with CO2
emissions for the PFI vehicles”.

Our Response:

The purpose of the PM test program on Tier 2 light-duty vehicles was to demonstrate the
feasibility of Tier 3 PM emission standards using Tier 2 vehicles at full useful life. The purpose
was not to investigate the effect of fuel sulfur level on Tier 2 light-duty PM emissions. Sulfate
emissions were measured from the Tier 2 light-duty study. The largest sulfate emissions
measured in the study were 0.13 mg/mile on the FTP cycle, and 0.32 mg/mile on the US06 cycle.
The average sulfate emissions across vehicles were only .021 mg/mile on the FTP cycle, and
0.077 mg/mile on the US06 cycle.
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Measurements from the Kansas City Light-Duty Vehicle Emissions Study tested in-use
light-duty gasoline vehicles with much higher fuel sulfur content, and found that the sulfate
contribution to the PM emissions was still relatively minor for light-duty gasoline vehicles. The
sulfate emissions constituted less than 1% of PM start emissions, and less than 10% of running
emissions'*. As such, even if the fuel sulfur content was increased to 30 ppm in the Tier 2 light-
duty PM emission study, the increase in PM emissions is expected to be relatively minor, and
would not impact the demonstration of feasibility of achieving the proposed Tier 3 PM
standards.

The comment from API regarding FTP PM emissions in relation to CO2 emissions from
PFI vehicles originated from text describing a preliminary graph of the results from the test
program. The text in question does not accurately describe the data. However, the text was only
observational in nature, and was inconsequential relative to the purpose of the associated
Figures, which was to show the technological feasibility of the proposed PM standards. In
response, we have removed the text in question regarding a CO2/PM relationship from the
figures in the final RIA.

Regarding Marathon’s comment of there being no supporting data to indicate that sulfate
compounds can be a significant contributor to PM emissions from stratified lean-burn gasoline
engines and diesel engines, it should be very clear that all lean NOx catalytic reduction systems
with sufficient activity to meet Tier 3 with either lean-burn gasoline or diesel vehicles (e.g.,
compact urea SCR systems, NOx adsorption catalysts and variations/combinations of these
systems) all rely heavily on Pt/Pd oxidation catalysts as key system components. As a petroleum
refiner, Marathon should be well aware of the oxidation reactions that form sulfate from SO2
over Pt/Pd catalysts under net oxidizing conditions. These reactions and subsequent hydration
and formation of sulfate particulate are concisely summarized within the text by Heck et al. and
also by numerous other sources.

Evaluation of Emissions at Gasoline Sulfur Levels of 10 ppm and 30 ppm

What Commenters Said:
Marathon Petroleum Company LP (MPC)

EPA utilized very few studies none of which looked at sulfur effects over the range of 10 to 30
ppm.

14 Sonntag, D. B., R. W. Baldauf, C. A. Yanca, C. R. Fulper C. R. Particulate Matter Speciation
Profiles for Light-Duty Gasoline Vehicles in the United States. J. Air & Waste Manag. Assoc.
Published online December 13, 2013. DOI: 10.1080/10962247.2013.870096.

' Heck, R.M., Farrauto, R.J., Gulati, S.T. Equation # 8.2 and surrounding text. “Catalytic Air Pollution Control —
Commercial Technology, 2" Edition.” John Wiley and Sons, Inc., 2002.
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American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

EPA relies on very few studies to support its proposal to lower the average annual sulfur
standard for gasoline below the current level of 30 ppm. None of these studies evaluate vehicle
emission control system response to changes in gasoline sulfur content either between or within
the range defined by the proposed level of 10 ppm S and the current standard (30 ppm S). As
such, EPA can only conjecture on what is necessary to meet the proposed Tier 3 emissions
standards.

In developing the 10 ppm gasoline sulfur average, EPA relied on very few studies to support
their position, none of which look at the linearity of sulfur effects between 10 and 30 ppm to
understand vehicle emission system response over the range of interest.

EPA proceeds to provide additional support for the “insight” into the fuel sulfur impacts on “Tier
3 like” vehicles by reviewing the data from the “Umicore” study (a single PZEV vehicle) which
we’ve already discussed above. Thus it would appear that EPA lacks data on Tier 3 emission
level vehicles at the sulfur levels of interest, namely between 10 ppm and 30 ppm, to fully
understand and comment on the appropriate and necessary fuel sulfur levels to allow compliance
with the Tier 3 emissions requirements. Proceeding to a formal decision without providing the
underlying supporting data prevents informed public comment, is a departure from accepted
scientific rigor and ultimately is a violation of the Administrative Procedures Act.

Even after all the above data have been discussed, EPA indicated in Chapter 1.2.3.4 of the DRIA
that “A gasoline sulfur standard of 10 ppm also represents the highest level of gasoline fuel
sulfur that will allow compliance with a national fleet average of 30 mg/mi NMOG+NOx.”
Nowhere has EPA even tested levels above 10 ppm sulfur other than the Tier 2 baseline
comparison at the current average sulfur level of 30 ppm. This is a serious deficiency in the
overall technical justification for the 10 ppm sulfur level.

Pennsylvania Department of Environmental Protection (DEP )

Neither the proposed rule nor the regulatory impact analysis adequately explains how emission
reductions were estimated. The proposed rule mentions that studies were performed that
examined emission reductions occurring in vehicles when 3 ppm, 5 ppm, and 6 ppm sulfur
gasoline are used, but not 10 ppm sulfur gasoline. How did the EPA determine what reductions
would occur at 10 ppm sulfur? Regarding catalytic converter operation, the proposed rule states
that reactions ° ... can be blocked by sulfur blinding and may be responsible for observation of
reduced NOy activity over [palladium] Pd/ceria catalysts even with exposure to fairly low levels
of sulfur (equivalent to 15 ppm in gasoline)’ (78 FR 29864). EPA also indicates that Pd catalysts
will be important to meeting Tier 3 standards. Emissions in vehicles at 6 ppm sulfur gasoline are
low according to the studies mentioned, but at 15 ppm sulfur reactions that reduce NOy are
blocked, which indicates that the catalysts’ efficiency may be responding non-linearly to sulfur
levels in gasoline. Did EPA consider that catalyst operation may not be nearly as efficient at 10
ppm sulfur in gasoline as it is at 3 ppm, 5 ppm, or 6 ppm? DEP cannot discern from the
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explanations given in the proposed rule how the control efficiency of the catalyst using 10 ppm
sulfur gasoline was derived. This is very important because the monetized health benefits are
directly calculated using the estimated emissions reductions.

Our Response:

There have been a number of published studies of the effects of gasoline sulfur levels on
NMOG and NOx emissions, particularly those for Tier 2/LEV II and cleaner emission control
technologies. Although limited, most of the cited studies included testing of fuel sulfur levels
that cross the range of 10 ppm to 30 ppm fuel sulfur and thus provide important insight into the
emissions impacts of reducing gasoline sulfur levels from a national average of 30 ppm sulfur
under Tier 2 to an average of 10 ppm sulfur under Tier 3 (Takei et al, 2000; Ball et al., 2011;
EPA 420-R-07-002, 2007; EPA 420-R-13-002, 2013). At the time of the NPRM, these were the
most recently available studies on effects of gasoline sulfur on exhaust emissions. After the
NPRM, EPA reviewed additional, supplemental studies and data submissions and cites this
information within Preamble IV.A.6 of the Tier 3 final rule. This includes a contract report from
SGS Environmental testing submitted by API as part of its Tier 3 comments (Vertin and Reek,
2013), an updated, peer-reviewed EPA report on emissions impacts of gasoline sulfur on high-
sales-volume Tier 2 vehicles (EPA 420-R-14-002, 2014), data from EPA’s repeat testing of the
previously tested (Ball et al., 2011) PZEV Chevrolet Malibu, data from EPA’s developmental
Tier 3 Bin 30 Chevrolet Silverado testing and supplemental data submitted by Ford Motor
Company on a Tier 3 Bin 50 Ford Explorer. This data is summarized within the RIA and
Preamble IV.A.6. All of the data was analyzed to characterize emissions changes when reducing
average gasoline sulfur from 30 ppm S to 10 ppm S. Most of the additional data generated by
EPA or submitted to EPA by industry focused on emissions from low-emitting Tier 2 (bins 3 and
lower) or developmental prototype Tier 3 vehicles.

EPA has drawn from all of the analyses identified above to determine that the
relationship between changes in gasoline sulfur content and NOx, HC, NMHC and NMOG
emissions is typically linear. The linearity of sulfur impacts on NOx, NMHC and NMOG
emissions is supported by past studies with multiple fuel sulfur levels all of which compare
gasoline with differing sulfur levels that are below approximately 100 ppm (e.g., CRC E-60 and
2001 AAM/AIAM programs as well as comments submitted to this rulemaking by MECA cited
within Preamble IV.A.6). As stated within Preamble IV.A.6, the relative linearity of the effect of
gasoline sulfur level on NMOG and NOx emissions allows exhaust emissions results generated
within EPA and other studies of gasoline sulfur at levels immediately above or below either 10
ppm or 30 ppm to be normalized to either 10 ppm sulfur or to 30 ppm sulfur. This allowed EPA
to evaluate vehicle emission control system response to changes in gasoline sulfur content
adjacent to or within the range defined by the Tier 3 Standard of 10 ppm S and the current
standard (30 ppm S) for the data cited within Preamble IV.A.6 and the RIA.

EPA Citation of Tovota Technical Paper on Fuel Property Requirements for Advanced
Technology Engines

What Commenters Said:
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American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

To provide additional support for the proposed change in fuel sulfur levels, EPA comments on
the impact of sulfur on “Tier 3 like” vehicles. In the first instance, EPA indicates that “Emissions
of vehicles certified to the SULEV standard of the California LEV II program, or the equivalent
Tier 2 Bin 2 standards, can provide some insight into the impact of fuel sulfur on vehicles at the
very low proposed Tier 3 emissions levels. Vehicle testing by Toyota of LEV I, LEV II, ULEV
and prototype SULEV vehicles showed larger percentage increases in NOx and HC emissions
for SULEV vehicles as gasoline sulfur increased from 8 ppm to 30 ppm, as compared to other
LEV vehicles they tested.” EPA does not include a reference for this work nor does it appear at
first glance to be in the docket (searching the 600+ docket titles for Toyota). Given the lack of
reference and supporting information, we cannot evaluate, provide informed comment, nor
accept the Toyota program outcomes mentioned to support fuel sulfur effects on proposed Tier 3
emission level vehicles.

EPA references test data from Toyota to support their position but do not provide any details or
the reference material.

Marathon Petroleum Company LP (MPC)

EPA references test data from Toyota to support their position but do not provide any details or
the reference material.

Manufacturers of Emission Controls Association (MECA)

The negative impacts of gasoline fuel sulfur content on catalytic emission controls are
highlighted in a newly revised MECA report: “The Impact of Gasoline Fuel Sulfur on Catalytic
Emission Control Systems” (available on MECA’s public website, www.meca.org, under
Resources >> Reports). This MECA gasoline fuel sulfur report includes the Toyota 2000 SAE
paper reference that showed strong sulfur sensitivity on the emissions performance of a
prototype SULEV vehicle that employed a close-coupled three-way catalyst and an underfloor
converter that utilized a combination three-way catalyst plus hydrocarbon adsorber design. In
their published test results both hydrocarbon and NOx FTP emissions increased significantly
when the gasoline fuel sulfur level was increased from 8 ppm to 33 ppm (additional large
increases in hydrocarbon and Nox FTP emissions were observed when the fuel sulfur level was
increased to 150 ppm). The reference for this Toyota paper is SAE paper number 2000-01-2019.
API and AFPM note in their comments that EPA neglected to include a reference for this work
in their Tier 3 proposal.

Our Response:
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The specific citations were included within the Preamble to the Proposed Rule,
specifically, preamble citation footnote numbers 229 and 230'¢:

229 Takei, Y., Kungasa, Y., Okada, M., Tanaka, T. Fujimoto, Y. (2000). Fuel Property
Requirement for Advanced Technology Engines. SAE Technical Paper 2000-01-2019.

230 Takei, Y., Kungasa, Y., Okada, M., Tanaka, T. Fujimoto, Y. (2001). ‘‘Fuel
Properties for advanced engines.”” Automotive Engineering International 109 12, 117—

120.

A search containing search terms for the primary author, “Takei”, would also have yielded the
specific citations in question.

Gasoline Sulfur and Lean-burn Gasoline Spark-ignition Engines

What Commenters Said:

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

EPA asserts that sulfate compounds can be a significant contributor to PM emissions from
stratified lean-burn gasoline engines and diesel engines with no supporting data on technology
deployment(s) . .

Lean burn gasoline direct injection (GDI) engine technology is specifically identified in the auto
industry white paper referenced by EPA in the NPRM as demonstrating the need for 10 ppm
sulfur in the United States. However, as we have noted in previous comments on the white paper
(included as Attachment No. 3), the penetration of this technology into the market place in areas
such as Japan and Europe (where gasoline sulfur is capped by regulation at 10 ppm) has been
limited and is not expected to grow. Instead, it is expected that the automakers will rely on other,
more cost-effective technologies which will not require the highly sulfur sensitive and costly
exhaust aftertreatment devices needed with lean-burn engines. In the US, it is expected that the
maximum potential share for lean-burn engines will reach ~3% between 2015 and 2020 and
decline thereafter as observed in Japan and Europe, according to research by The Martec Group
(Executive Summary is provided as Attachment No . 8).

This issue was addressed at length in Section I.A. EPA boldly asserts that reducing gasoline
sulfur levels to 10 ppm will enable newer technologies that could improve fuel economy. 78
Federal Register 29820. EPA claims this benefit in a single sentence in the proposed rule
concerning lean-burn engines without any rationale or justification whatsoever. Similarly, the
draft RIA contains exactly one sentence regarding lean-burn engines with no supporting data or
evidence. DRIA at 1-31. This cannot be taken seriously as a justification for the proposed
reduction of sulfur to 10 ppm. If EPA does seriously intend for this to be a justification for the
rule, EPA should re-issue the proposal providing its rationale and data for such an assertion so

1U.S. Federal Register, Vol. 78, No. 98, Tuesday, May 21, 2013, Proposed Rules, footnotes at the bottom of page
29862.
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that it can be properly evaluated and commented upon by the public, as required by section
307(d) of the Clean Air Act.

In any event, there is no basis to claim that lean-burn technology is likely to expand in the U.S.
and that lowering gasoline sulfur will enable such expansion. In other regions of the world where
such technology has been introduced, the automobile manufacturers have indeed been scaling
back its use, not expanding its use.

The American Petroleum Institute (API) recently became aware that the Manufacturers of
Emission Controls Association (MECA) submitted “supplemental” comments to the EPA Tier 3
Rulemaking Docket that were critical of comments which we had filed jointly with the American
Fuel and Petrochemical Manufacturers (AFPM) on June 28, 2013 concerning the Tier 3 Notice
of Proposed Rulemaking (NPRM). Specifically, MECA stated that the intent of its submittal
was:

“...to provide additional information and comments on four important topics: 1) the importance
of 10 ppm average sulfur gasoline to meeting proposed Tier 3 emission limits; 2) the synergy
between ultra-low sulfur gasoline and the introduction of cost effective, lean-burn, gasoline
direct injection technology with improved fuel consumption; 3) costs associated with Tier 3
compliance on gasoline light-duty vehicles; and 4) harmonization with ARB’s 1 mg/mile LEV
III PM standard.”

In this submittal, MECA attempts to rebut the API/AFPM written comments concerning: (a)
EPA’s inadequate justification of a technical need for a 10 ppm gasoline S standard, and (b) the
future market penetration prospects for lean-burn GDI technology in the US light-duty vehicle
fleet.

The supplemental comments from MECA are based upon very limited data that have not been
independently validated and that were generated using test fuels with potentially confounded
properties. In addition, MECA’s outlook for lean-burn GDI technology in the US ignores the
real-world experience of this technology in the European and Japanese markets where 10 ppm
gasoline sulfur regulations have been in place. Our detailed response regarding each of these
topics is further elucidated below.

MECA asserts that lean NOx adsorber catalysts are the preferred strategy for reducing NOx on
lean GDI light-duty engines and claims that 10 ppm sulfur gasoline is necessary for the use of
this technology in the U.S. However, MECA does not explain why lean-burn GDI technology
failed to enter the European and Japanese markets in significant volumes after these two regions
adopted 10 ppm gasoline sulfur standards. (i.e., market penetration of lean-burn GDI peaked at
~2% and has since been declining.) MECA also alludes to two European OEMs who want to
introduce this technology into the US market. Given the relatively low US gasoline light-duty
vehicle market penetration by European OEMs, combined with the relatively high incremental
cost of this technology, MECA’s comments do not contradict an analysis performed by the
Martec Group which estimates that the market opportunity for lean-burn GDI is limited to at
most ~3% by 2020.
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We further note that the Agency agreed with Martec’s evaluation of lean-burn GDI technology in
its regulatory impact assessment conducted for the final rulemaking, “2017 and Later Model
Year Light-Duty Vehicle Greenhouse Gas Emissions and Corporate Average Fuel Economy
Standards.” Specifically, the EPA did not use lean-burn GDI in the vehicle technology packages
that were evaluated for that rulemaking as it was found less cost effective than other available
technologies. In short, the Agency agreed with API’s comments on this issue.

Marathon Petroleum Company LP (MPC)

In any event, there is no basis to claim that lean-burn technology is likely to expand in the U.S.
and that lowering gasoline sulfur will enable such expansion. In other regions of the world where
such technology has been introduced, the automobile manufacturers have indeed been scaling
back its use, not expanding its use.

Manufacturers of Emission Controls Association (MECA)

API and AFPM in their Tier 3 comments are also negative concerning the future application of
lean burn, gasoline direct injection engine technology in the U.S. to comply with future EPA
greenhouse gas/fuel economy standards. Their comments indicate that the market share for lean-
burn engines in the U.S. will reach only about 3% between 2015 and 2020 and decline thereafter
(based on research done by The Martec Group). The auto industry has generally expressed
significant interest in lean GDI engines in comments made at both Tier 3 public hearings held in
Philadelphia and Chicago in April 2013. This auto industry interest is specific to the potential for
lean GDI engines to deliver up to 20% improvements in fuel consumption relative to
stoichiometric GDI engines (which in turn have lower fuel consumption than port fuel injection
gasoline engines). A recent analysis of EPA’s estimates of costs to meet their future light-duty
2017-2025 greenhouse gas emission standards by Dr. Timothy Johnson of Corning, Inc. (see
SAE Int. J. Engines 6(2):2013, doi:10.4271/2013-01-0538) indicates that CO2 reductions will
cost about $100/% CO2 reduced in the 2020-2025 timeframe. According to recent Ricardo
estimates, lean GDI engine technology can deliver about 20% lower fuel consumption at a cost
of about $30/% CO2 reduced. This relatively attractive cost for reducing CO2 emissions relative
to EPA’s estimates for costs to reduce CO2 emissions in the 2020-2025 timeframe should drive
auto industry interest and adoption of lean GDI engines to meet future U.S. greenhouse gas
standards.

As MECA and the auto industry have both pointed out in public comments, a 10 ppm sulfur
average gasoline standard is an important enabler for allowing lean GDI engines to meet
proposed Tier 3 emission limits and deliver cost effective CO2 reductions. In our previous Tier 3
comments, MECA noted that lean NOx adsorber catalysts are the preferred strategy for reducing
NOx on lean GDI light-duty engines and NOx adsorber catalysts have known strong sensitivities
to gasoline fuel sulfur levels (see for example Toyota’s SAE paper number 2000-01-2019
referred to previously). At least two European auto manufacturers offer lean GDI vehicles that
utilize lean NOx adsorber catalysts for NOx control in Europe and the current gasoline sulfur
levels present in the U.S. market prevent these manufacturers from offering these lean GDI
vehicles in the U.S. market. Emission control manufacturers are working with their automotive
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customers to make lean NOx adsorber catalysts more effective and less costly (as shown in the
recent SAE paper number 2013-01-1299, referenced in MECA’s earlier Tier 3 comments), but
lower sulfur gasoline is necessary to make lean GDI a viable future option in the U.S. market.
Without 10 ppm sulfur gasoline, manufacturers will be forced to use more costly approaches for
reducing CO2 emissions from future light-duty vehicles.

In addition to the need for a 10 ppm national average sulfur limit on gasoline for compliance
with EPA’s proposed Tier 3 emission standards, the availability of ultra-low sulfur gasoline will
also open up opportunities for vehicle manufacturers to develop and commercialize lean gasoline
engines that can provide improved fuel economy benefits relative to stoichiometric gasoline
engines. A number of manufacturers are offering lean gasoline engine options in Europe and are
interested in using this lean combustion approach to meet more stringent, future U.S. fuel
economy/greenhouse gas emission standards. Lean gasoline engines will require the use of a lean
NOx emission control technology to comply with proposed Tier 3 emission standards. Lean NOx
adsorber catalysts are being used in Europe (where the gasoline sulfur cap is 10 ppm) on lean
gasoline engines to reduce NOx emissions from these lean engines. Lean NOx adsorber catalyst
performance is significantly impacted by gasoline fuel sulfur levels — the NOx adsorber function
of these catalysts also strongly adsorb sulfur constituents present in the exhaust. Ultra-low sulfur
gasoline is an important enabler for maximizing the performance of lean NOx adsorber catalysts,
minimizing the duration and frequency of NOx adsorber desulfation events, and maximizing the
potential fuel economy benefits of lean engine operation. A recent SAE publication (SAE paper
no. 2013-01-1299) describes recent efforts to optimize the performance and desulfation
characteristics of lean NOx adsorber catalysts that are targeted for a light-duty lean gasoline
engine application. A national 10 ppm gasoline sulfur average requirement will provide
manufacturers with the opportunity to use lean gasoline engine technology as an option for
meeting future U.S. fuel efficiency/greenhouse gas standards.

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

OEMs need a low sulfur content of fuel in order to introduce advanced lean burn gasoline direct
injection (GDI LB) engines that will enable better fuel system efficiency. LB engine technology
requires the use of highly efficient Lean NOx Absorbers or Traps (LNT) because of the
technology’s inherent higher “engine out” NOx rates. The LNT is more sensitive to gasoline
sulfur poisoning than conventional automotive three way catalysts because of its specific catalyst
chemistry which binds more strongly with the sulfur. As little as a few parts per million of fuel
sulfur will start to bind to the catalyst active sites and require high temperature (~500-600 C),
fuel enriched regeneration events to restore the LNT efficiency. If fuel sulfur is not near zero,
then more energy is needed to regenerate the catalyst than may be conserved by the lean burn
technology itself, jeopardizing its cost effectiveness.

Some groups have asserted that EPA has not identified any automotive technologies that would
benefit from lower sulfur gasoline and that will be utilized to comply with CAFE/GHG standards
and Tier 3 standards. This assertion is false. The lower sulfur fuel will allow for improved
technology crucial for meeting the new criteria pollutant standards. For example, the use of GDI
technologies is referenced by EPA in the MY 2017 rule technical support document, which
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notes: “EPA and NHTSA’s current assessment is that the availability of ultra-low sulfur (ULS
less than 15 ppm sulfur) gasoline is a key technical requirement for lean burn GDI engines to
meet EPA’s Tier 2 NOx emission standards”. 10 ppm sulfur will result in increased used of
optimized GDI and similar technologies in gasoline engines, as it has done for diesel engines.

While we recognize that despite 10 ppm sulfur cap standards, adoption levels of complete
GDI/LB technology in Europe and Japan have been low to date, some components of the
technologies have been widely used. The full suite of technologies has not been adopted simply
because emission limits have been less stringent than Tier 3, and therefore not all of the pollution
control equipment is required. Because Tier 3 will require more stringent reductions in criteria
emissions, past GDI/LB adoption in Europe and Japan is not predictive of the developing U.S.
response.

Mercedes-Benz USA, LLC on behalf of Daimler AG

The 10 ppm retail average and 20 ppm refinery gate/25 ppm retail caps are necessary to optimize
fuel efficiency and maintain the function of advanced engine and exhaust aftertreatment
technologies. In 2006, Mercedes-Benz first capitalized on Ultra low sulfur gasoline and the
concomitant fuel consumption that resulted when it introduced in the EU, the CLS 350CGI
which is equipped with stratified lean burn combustion. Depending on the driving mode, engine
speed and load, gains in fuel efficiency can range between 5-15% as compared to conventional
stoichiometric combustion. Fuel efficiency gains and CO2 reductions of this magnitude, required
by the GHG mandate and enabled by lean burn combustion, illustrate the importance of this
technology and the need for universal availability of low sulfur gasoline in the US to the
Mercedes-Benz GHG Compliance Plan.

While it is possible to dislodge the embedded sulfur through various mechanisms which raise the
exhaust gas temperature sufficiently to ‘burn off” such deposits, in practice, it is far more
difficult to burn off sulfur deposits given the nature of emerging, higher-efficiency combustion
technologies which extract more energy from the fuel resulting in lower operating temperatures
of exhaust devices. These ‘sulfur burn off” events are required to maintain pollutant conversion
efficiency of exhaust aftertreatment devices, but they come with a substantial fuel economy
penalty. When market fuel sulfur concentrations exceed 20 ppm, fuel efficiency gains can be
completely negated in the effort to maintain regulated emission control function.

Lean burn combustion among those technologies necessary to accomplish a nearly 50 percent
reduction in greenhouse gas emissions requires low sulfur gasoline for peak efficiency. Fuel
efficiency gains in CO2 reductions of this magnitude required by the greenhouse gas mandate are
enabled by lean burn combustion, illustrate the importance of this technology and the universal
availability of low sulfur gasoline in the U.S. to the Daimler Greenhouse Gas Compliance Plan.

Our Response:
There are two primary rationales for reducing gasoline sulfur to an average of 10 ppm As

discussed in the preamble and elsewhere in this document. The first is to provide an immediate
reduction in emissions from the existing Tier 2 fleet. The second is to enable compliance with
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the Tier 3 Bin 30 fleet-average emissions standard, with the assumption that the majority of
light-duty vehicles would use stoichiometric-combustion, spark-ignition gasoline engines.
Although both the oil and the automotive industry commented on lean-burn technology and low
sulfur gasoline, we did not rely on the broader commercialization of lean-burn engine technology
as a potential pathway to compliance with the Tier 3 standards, and we do not address in this rule
the impact of fuel sulfur on the performance of vehicles with this technology.

Gasoline Sulfur and GHG/Fuel Economy

What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

Sulfur Reductions Facilitate More Fuel Efficient Vehicle Technology. As engine efficiency
increases, more work is extracted from the fuel during the combustion process and less energy is
rejected as “waste” heat to the cooling system and in the exhaust system. Certain technologies
such as lean burn combustion and turbocharged induction, promote cooler exhaust temperatures
as compared to naturally aspirated induction and stoichiometric combustion. Such cooler exhaust
gas temperatures both facilitate sulfur deposition and inhibit its removal during periodic “burn
off” cycles. These events are required to maintain conversion efficiency of exhaust after
treatment devices and come at a substantial fuel economy penalty. In the extreme, depending on
the sulfur level present in the fuel, fuel efficiency gains can be completely negated in the effort to
maintain emission control function.

Some groups have asserted that EPA has not identified any automotive technologies that would
benefit from lower sulfur gasoline and that will be utilized to comply with CAFE/GHG standards
and Tier 3 standards (54). This assertion is false. The lower sulfur fuel will allow for improved
technology crucial for meeting the new criteria pollutant standards. For example, the use of GDI
technologies is referenced by EPA in the MY 2017 rule technical support document, which
notes: “EPA and NHTSA’s current assessment is that the availability of ultra-low sulfur (ULS
less than 15 ppm sulfur) gasoline is a key technical requirement for lean burn GDI engines to
meet EPA’s Tier 2 NOx emission standards”. 10 ppm sulfur will result in increased used of
optimized GDI and similar technologies in gasoline engines, as it has done for diesel engines.

American Petroleum Institute (API) and the Association of Fuel & Petrochemical
Manufacturers (AFPM)

EPA has failed to demonstrate that reducing gasoline sulfur levels to 10 ppm is necessary to
enable newer technologies that EPA claims could improve fuel economy

Marathon Petroleum Company LP (MPC)

EPA has entirely failed to demonstrate that reducing gasoline sulfur levels to 10 ppm is
necessary to enable newer technologies that EPA claims could improve fuel economy

4-106



Tier 3 Summary and Analysis of Comments

This issue was addressed at length in Section II.A. EPA boldly asserts that reducing gasoline
sulfur levels to 10 ppm will enable newer technologies that could improve fuel economy. 78
Federal Register 29820. EPA claims this benefit in a single sentence in the proposed rule
concerning lean-burn engines without any rationale or justification whatsoever. Similarly, the
draft RIA contains exactly one sentence regarding lean-burn engines with no supporting data or
evidence. DRIA at 1-31. This cannot be taken seriously as a justification for the proposed
reduction of sulfur to 10 ppm. If EPA does seriously intend for this to be a justification for the
rule, EPA should re-issue the proposal providing its rationale and data for such an assertion so
that it can be properly evaluated and commented upon by the public, as required by section
307(d) of the Clean Air Act.

American Honda Motor Co., Inc.

It should also be noted that the Tier 3 standards have an important relationship with other
recently finalized vehicle regulations, the model year 2017-2025 fuel economy and vehicle
greenhouse gas standards. As a result of the latter set of standards, numerous efforts are now
underway to improve the thermal efficiency of advanced internal combustion engines. These
efforts are successfully reducing waste heat, delivering more energy to the wheels. Yet because
catalysts use wasted engine heat to reach operating temperatures, cooler engines mean lower
catalyst operating temperatures. These catalysts are more prone to being poisoned by sulfur in
the fuel. Countermeasures to ensure aftertreatment operability in a sulfur-rich environment
would require burning unnecessary excess fuel, eroding mpg and putting additional greenhouse
gas emissions into the atmosphere — exactly the opposite of the intended fuel economy and
greenhouse gas regulations.

Manufacturers of Emission Controls Association (MECA)

Sulfur deactivation of three-way catalysts negatively impacts the active precious metal catalysts,
oxygen storage materials, and other activity promoters found in these sophisticated catalysts.
The coverage and negative impacts of sulfur poisons on three-way catalysts depends in part on
the temperature history of the catalytic converters found on the vehicle. Exhaust temperatures
are expected to cool in the future as manufacturers reduce vehicle waste heat to meet future
vehicle fuel efficiency and greenhouse gas standards. These cooler converter operating
temperatures cause catalysts to accumulate higher amounts of sulfur poisons with today’s
gasoline sulfur levels, resulting in higher emission levels of pollutants like hydrocarbons and
NOx.

Mercedes-Benz USA, LLC on behalf of Daimler AG

As engine efficiency increases, more work is extracted from the fuel during the combustion
process and less energy is rejected as ‘waste’ heat in the cooling system and in the exhaust
stream. Certain technologies especially lean burn combustion and turbocharged induction,
promote cooler exhaust gas temperatures as compared to naturally aspirated induction and
stoichiometric combustion. Such cooler exhaust gas temperatures facilitate sulfur deposition.
During the combustion process, sulfur, in various compound forms, is present in the exhaust
stream and is readily deposited on the surface of exhaust aftertreatment devices including
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oxidation and reduction catalysts as well as NOx adsorption components. It is on these surfaces
that precious metals are placed by design to provide the conversion sites for the chemical
reaction which converts pollutants to harmless gases. This surface contamination with sulfur
reduces the conversion efficiency of exhaust aftertreatment components. In fact, even low levels
of sulfur impede the function of these devices especially if previously subjected to higher sulfur
fuels. However, the cooler exhaust gas temperatures brought about through increased efficiency
associated with lean burn and other advanced technologies also inhibit sulfur removal during
periodic ‘burn off” cycles.

Our Response:

EPA generally agrees with the comments by Alliance, Global Automakers, MECA, and
Mercedes-Benz regarding the reduction in exhaust temperatures of stoichiometric-combustion
engines as part of GHG emissions compliance and disagrees with the statements by API and
MPC, based on the analysis in preamble Section IV.A.6 and RIA Chapter 1. As described in
preamble Section IV.A.6, EPA agrees that as engine efficiency is improved via reductions in
pumping losses, friction and other means, the general trend will be towards lower exhaust
temperatures that can both increase sulfur adsorption onto active catalytic surfaces and make
removal of sulfur from those surfaces more difficult.

Comments on GHG, CAFE, and CO; emissions are beyond of the scope of the Tier 3
rulemaking.

4.1.5. LD Exhaust Standards: Other Issues
4.1.5.1. Early Credits/Early Tier 3 Compliance
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

EPA has proposed a mechanism that would allow for the generation of early credits from two
model years prior to the beginning of the Tier 3 standards. There are, however, certain aspects of
the proposal that are unclear. Additionally, manufacturers’ efforts to earn early credits can be
frustrated because of the differences in the bin structure between the Tier 2 program and the LEV
[II/Tier 3 programs.

Rather than dividing the fleet between vehicles over and under 6,000 pounds GVWR, EPA could
simply combine the < 8,500 pounds GVWR emission credits federally and compare those to the
CA+177 State pooled emission credits (appropriately scaled to a nationwide sales). This would
simplify the calculations.

While the language of the preamble and proposed regulation make it clear that the cap is to be

computed based upon the ratio of nationwide (50-state) sales to California-only sales, the
language related for the computation of the potential early credits is less clear. For the latter, it is
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not clear whether the language was intended to indicate whether this computation should be
based upon nationwide sales or whether it should be based upon only the sales of the “federal”
fleet (i.e., excluding the CA+177 State fleet (i.e., 37-state sales)). EPA staff have subsequently
verbally clarified that the intent is to base this early credit computation only upon the federal
fleet excluding CA+177 States (or 37-state sales). This expectation should be clarified in the
final rule, since it is needed to implement the early credits in just a few years and clarification in
the final rule would avoid EPA being required to later issue a separate guidance document or
technical amendment.

Additionally, the proposal was to compute the “cap” by multiplying California credits by 50-
state sales divided by California sales. However, given that the California LEV III regulations
allow the option (which most, if not all, manufacturers are expected to use) to base compliance
upon the pooled CA+177 State fleets, EPA should revise the cap computation to specify CA+177
State credits multiplied by 50-state sales divided by CA+177 State sales.

For the possible but unlikely case that a manufacturer may not choose to use the CA+177 State
pooling option, the EPA proposed cap based upon the ratio of 50-state to California only sales
could work. However, for consistency it would be best to also have such manufacturers do the
computation on a CA+177 State basis. In this case, the manufacturer could sum all of the credits
from the separate fleets to create a CA+177 State total and then apply the ratio based upon total
sales in the combined states.

Allow LEV III/Tier 3 Bins in MYs 2015-2017. Due to the differences in the Tier 2 and LEV
[II/Tier 3 bin structure, some manufacturers could find it difficult to earn early credits unless
they created unique vehicle designs and/or calibrations solely for the purposes of earning early
credits. The result could be that they would need to sell a fleet mix that would end up having
lower fleet average emissions than their respective California/177 State fleets. However, we
think it should be reasonable to earn early Federal credits for selling vehicles that are cleaner
than required under the Tier 2 program and which would already be designed and sold for
compliance with the California program applicable to MY's 2015 and 2016.

For example, a number of manufacturers would expect to comply with the required LEV III fleet
averages for MYs 2015 and 2016 by selling a fleet mix containing a significant fraction of
ULEVs (i.e., Bin 125) averaged with SULEV-PZEVs (i.e., Bin30). However, there is no Bin 125
or equivalent bin available under the Tier 2 program. This means California ULEV's would either
have to certify to Bin 4 or 5 under the Tier 2 program. If certified to Bin 5 (equivalent to 160
mg/mi on an NMOG+NOx basis), they would not earn any early credit. If certified to Bin 4
(equivalent to 110 mg/mi), the vehicles would have to be designed for lower emissions than
required by the California program. It would be inefficient to have to design unique vehicles for
this purpose, plus it would be challenging (and perhaps even infeasible) to do so given the short
available lead time and the need to comply with the separate 0.04 mg/mi NOx standard
associated with Bin 4.

We understand, however, that EPA does not intend to reopen the Tier 2 program, but we still

believe it is possible for EPA to provide early credits for interim Tier 3 vehicles certified in MY's
2015-2017. The conditions for certification should be the same as available in the California
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program (i.e., EO and 120K useful life, although a manufacturer should not be precluded from
using E10 or E15 and/or a useful life of 150K if they had a reason to do so) If such conditions
are acceptable in MY 2017 there should be no reason for not allowing certification to these
conditions prior to MY 2017.

EPA should make all of the LEV IIl/Tier 3 bins below Bin 160 available for the purposes of
earning early Federal credits as interim Tier 3 vehicles. This would allow manufacturers who
choose to use bins such as Bins70, 50, 30 or 20 on an NMOG+NOx basis to earn early credits in
the Federal program if they sold these same vehicles nationally. Again, the California
certification conditions would apply (i.e., E10 and 150K useful life for Bin 70 and below unless
it was a carryover SULEV meeting special conditions in California that would allow continued
use of E0 and/or 120K useful life).

Allowing certification to these NMOG+NOx LEV III/Tier 3 bins raises a question as to how
such vehicles should be incorporated into the Tier 2 fleet averaging program which is based only
upon NOx levels. The simplest solution would be to exclude these vehicles from the Tier 2 fleet
average NOx computation. Since the above proposal would not include use of the LEV III/Tier 3
bin160, all of the bins involved would have more stringent equivalent NOx emissions than the
required Tier 2 fleet average level.

Tier 2 Vehicles Tested on California E10: Finally, §86.113-04(a)(2)(ii) allows manufacturers to
“certify 50-state vehicles based upon testing used to meet California’s LEV III standards” in MY
2015 and later. However, paragraph §86.113-04(a)(2)(ii)(E) states that “such vehicles are
considered to be Tier 2 vehicles for EPA certification; however, manufacturers must exclude
them from the fleet-average NOx calculation in subpart S of this part.” On the surface, this
proposal sounds similar to the option discussed above where vehicles that would actually be
certified to LEV 1II/Tier 3 NMOG+NOx bins and then would be excluded from the Tier 2 fleet
average. However, this provision applies to a totally different situation.

This provision applies to the case where a manufacturer would be certifying Federal vehicles to a
Tier 2 bin using E10 test data that was used for certification of the same vehicle in the California
LEV III program. This would allow the manufacturer the ability to avoid a second test on
Federal EO just to demonstrate compliance with a less stringent Tier 2 bin.

But EPA’s proposal to exclude such a vehicle from the Tier 2 NOx average would be
counterproductive. This would prevent a manufacturer from being able to earn Tier 2 credits for
vehicle being certified to Tier 2 bins 2, 3, and 4 simply because they chose the option to use the
California test data to demonstrate compliance. Hence, if the manufacturer needed those credits
to offset other vehicles certified to available Tier 2 bins above bin5, they would have to retest
this vehicle on Federal EQ. This defeats the purpose of allowing the use of California E10 test
fuel in the first place.

Also note that the above situation should only apply to vehicles that were certified in California
to bins70 and below since in the affected MY it is only these bins where California requires the
use of E10. Vehicles in bin125 and 160 would still be allowed to certify on California phase 2

EO, which EPA has historically accepted for Tier 2 certification purposes. Hence there would be
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no relaxation of stringency in Tier 2 compliance if vehicles tested on California E10 where
allowed to be counted in the Tier 2 fleet average. These would be vehicles designed for
compliance with California bin70 or below but which would be certified in higher available Tier
2 bins (i.e., most likely bin 3 or 4).

The provision in §86.113-04(a)(2)(i1)(E) should be deleted as it defeats the whole purpose of
having the (2)(ii) in the first place.

Recommendation: EPA should consider simply comparing the sum of the 0-6,000 pound GVWR
and 6-8,500 pound GVWR credits to the cap at the end of MY 2017. Also, EPA should revise
the language on the computation of the early credit cap to be based upon the CA+177 State credit
total and total sales rather than be based only upon only California credits and sales. Given the
complexity of this issue, EPA should consider providing an example in the preamble to the final
rule.

To facilitate the ability to earn early credits, EPA should allow early certification to all of the
LEV III/Tier3 bins below Bin160 under the same conditions that would be available in the
California program for MYs 2015 and 2016. Such vehicles could be excluded from the Tier 2
NOx fleet average to avoid issues with the fact that these vehicles would not have a separate
NOx standard.

Additionally, the provision in §86.113-04(a)(2)(i1)(E) should be deleted.
American Honda Motor Co., Inc.

Another important aspect related to the harmonization of the Tier 3 and LEV III programs is the
treatment of Tier 3 early credits. Honda strongly urges EPA to allow not just federally-certified
Tier 2 vehicles, but interim Tier 3 vehicles, to generate early credits (calculated against the Tier 2
standard) in model years 2015 and 2016. Doing so would accelerate nationwide adoption of
cleaner emissions control technology prior to the formal introduction of Tier 3, improve
automakers’ flexibility in meeting the standards in the early years of the Tier 3 program, and
ease the transition toward more stringent standards as the program fully phases in.

As EPA is aware, many automakers — including Honda — produce models certified to ULEV125
in California (and Section 177 states), and certified to Tier 2 bin 5 (or Bin 160) federally. Given
the short lead time, we believe it is not practicable to certify these models to the Tier 2 Bin 4
(Bin 110) level in model years 2015 and 2016 while still maintaining a sufficient margin to
ensure compliance across a mass-produced line. We do, however, believe there would be
sufficient compliance margin to meet interim Tier 3 (Bin 125) levels, and that those models
could thus see an accelerated nationwide deployment strategy at the cleaner Bin 125 level. For
the purpose of generating early Tier 3 credits during the 2015 and 2016 model years, we see no
sound reason for treating interim Tier 3 models differently than models certified to formal Tier 2
bins.

It is our understanding from conversations between EPA and OEM trade associations that the
agency does not intend to reopen the Tier 2 standards; Honda understands the technical rationale
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for that position, such as the lack of a separate NOx standard at the Bin 125 level. Barring
changes to Tier 2 levels, we believe that an equitable, alternative resolution to this early credit
issue is to allow early credits for interim Tier 3 vehicles, which could comply with Tier 3 using
E15 or with LEV III using E10 and the accompanying 150,000-mile full useful life, and we urge
the agency to do so. (We would further request that the agency, for clarification purposes,
articulate whether interim Tier 3 vehicles earning early credits could use EO and 120,000-mile
full useful life, as those values are also consistent with the Tier 3 phase-in provisions.)

The agency notes in the proposed rule that the early credit program is designed to accomplish
three goals:

(1) Encourage manufacturers to produce a cleaner federal fleet earlier than otherwise required;
(2) provide needed flexibility to the manufacturers to facilitate the “step down” from the current
Tier 2 Bin 5 fleet average required in MY 2016 to the LEV IlI-based declining fleet average in
MY 2017; and (3) create a Tier 3 program that is equivalent in stringency to the LEV III program
such that manufacturers will be able to produce a 50-state fleet at the earliest opportunity.

Honda believes that allowing interim Tier 3 vehicles to generate early credits will improve the
agency’s ability to obtain its stated early credit-related objectives, accelerating a 50-state
deployment strategy, and bringing cleaner vehicles to market sooner than would otherwise occur.

BMW of North America, LLLC

CARB’s LEV III program allows the option to use combined NMOG+NOx for LEV II vehicles
included in a manufacturer’s fleet average. The proposed Tier 3 language addresses the inclusion
of the so called interim Tier 3 vehicles; however, allowing a combined NMOG+NOx standard is
not entirely clear in the proposed language. BMW kindly requests clarification of the language
such that MY 2015 and 2016 Tier 2 vehicles may certify to the combined NMOG+NOx
standard.

General Motors LLC (GM)

For the exhaust FTP NMOG+NOx fleet average, we support EPA’s innovative approach of
allowing early credits and then capping them entering the 2018 model year in proportion to
credits a manufacturer has in its California credit bank (or, as requested in the Alliance/Global
comments, California + 177 State pooled credit bank). We believe this approach will address
EPA’s three goals stated in the preamble: 1) encourage a cleaner Federal fleet earlier than
required; 2) give manufacturers needed flexibility to go from Tier 2 to LEV IIl/Tier 3; and 3)
make Tier 3 equivalent in stringency to LEV III to facilitate a 50-state fleet.

Under 86.113-04(a)(2) of the NPRM, EPA is suggesting a method for manufacturers to obtain
nationwide certifications prior to the introduction of Tier 3. Essentially EPA will accept LEV 1II
certifications as early as model year 2015, as long as the specified requirements are met. GM
appreciates EPA’s allowance for manufacturers to execute nationwide applications; it’s a
manpower savings and a reduction in complexity and is consistent with the goal of transitioning
to a harmonized national program. The only concern GM has with the proposal is under
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paragraph (ii)(B), which states: (B) The manufacturer must also use this E10 fuel for fuel
economy measurements, with any appropriate corrections related to ethanol content in the fuel.
[EPA-HQ-OAR-2011-0135-4288-A1, pp.9-10] (i1)(B).

Our Response:

Several auto industry commenters suggested additional provisions to facilitate earlier
harmonization between Tier 3 and LEV III and streamlining of development and certification of
vehicle models. Specifically, these commenters requested the ability to have vehicles certified to
the Tier 3 standards in MY's 2015 and 2016. They commented that this would allow them to
develop, certify and sell a vehicle model for all 50 states, reducing the complexity of potentially
different federal and California requirements in MYs 2015 and 2016. Additionally, auto industry
commenters noted that the Tier 3 program provides more flexibility in the certification bin
structure compared with the existing Tier 2 program, providing them additional opportunities to
generate early credits.

We are finalizing a provision to allow manufacturers to certify to Tier 3 standards starting
in MY 2015 as “Early Tier 3” vehicles. Manufacturers will have the option to certify their
vehicle models to meet the Tier 3 emission requirements, including requirements for test fuel and
useful life, in MY 2015 and 2016, and MY 2017 for vehicles over 6000 1bs. GVWR, for all
LDVs, LDTs, and MDPVs, which otherwise would be required to begin in MY 2017 under the
primary program. As an example, a manufacturer choosing to certify a vehicle as Early Tier 3
can bring the same vehicle models certified to LEV III standards in MY 2015 or 2016 into the
Early Tier 3 program by meeting all the same requirements under the primary Tier 3 schedule.
There would not be a Tier 3 fleet average requirement for FTP or SFTP NMOG+NOx in MY
2015 or 2016 (and 2017 for vehicles over 6,000 Ibs GVWR) if all the same vehicle models
certified to LEV III are also certified as the Early Tier 3 vehicles meeting the same LEV III
emission standards and also the Tier 3 additional requirements (high altitude, and cold CO and
hydrocarbons). These Early Tier 3 vehicles would replace any Tier 2 offering of the vehicle
model consistent with the LEV III offering replacing the LEV Il models. If a manufacturer
chooses to certify only a portion of their LEV III vehicle models as Early Tier 3 vehicles in a
given MY, they will be required to meet the LEV III fleet average requirements in that MY for
those models certified as Early Tier 3 vehicles.

The same carry-over provisions that begin in MY 2017 will also apply in MY 2015 and 2016.
This includes the ability to carryover Tier 2 test results using Tier 2 fuel into the Tier 3 Bins
above Bin 70.

The early credit program we are finalizing includes several distinct provisions. The first
provision allows manufacturers to generate early Tier 3 credits against the current Tier 2 Bin 5
requirement in MYs 2015 and 2016 for vehicles under 6,000 Ibs GVWR and MY's 2016 and
2017 for vehicles greater than 6,000 Ibs GVWR. We proposed and are finalizing a provision
limiting the application of the early Tier 3 credits to the following conditions:

e Early Tier 3 credits generated as described above could be used without limitation in
MY 2017 on the portion of the fleet entering the Tier 3 program in that MY.
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e Early credits generated from all vehicles in the light-duty program in MY2015
through MY 2017 used for compliance in MY 2018 and beyond will be capped at an
amount equal to the lesser of the manufacturer’s federal credits as calculated above or
the manufacturer’s LEV III credits scaled up by the ratio of 50-state sales to
California and LEV III required states sales. This limitation accounts for the fact that
some LEV III credits may have begun to expire and will no longer be eligible as a
basis for Tier 3 early credits.

By capping the available federal Tier 3 early credits, we believe that the two programs,
LEV III and Tier 3 will be at parity in terms of relative stringency starting in MY 2018. In
addition, because the number of Tier 3 early credits that can be used is based on the number of
LEV III credits that the manufacturer has generated, there may be additional motivation for
manufacturers to over-perform in California during the initial model years, accelerating emission
reduction benefits.

The provision in §86.113-04(a)(2)(i1)(E) was deleted as suggested because the provisions
we are finalizing provide for both Tier 2 and early Tier 3 in MY 2015, 2016 and 2017
certification paths eliminating the issue of the LEV III combined NMOG+NOx standards not
matching the Tier 2 independent NMOG and NOx requirements.

4.1.5.2. Credit Life and ABT
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

Credit Life (FR29868): We support the 5-year credit life and harmonization of this provision
with California. We support the ABT program, which maintains program stringency while also
providing flexibility. We also support harmonization of the credit life between EPA and
California.

Hyundai Motor Group

We also appreciate flexibilities included in the proposal, such as the ability to average across the
fleet for most pollutants. Additionally, we support the averaging banking and trading provisions,
which allow companies to obtain or sell emissions credits with other manufacturers, and the
carry forward and back of credits, which are helpful flexibilities.

New York State Department of Environmental Conservation

Tier 2 vehicle emissions credits should not carry over to Tier 3. EPA proposes to prevent the use
of existing Tier 2 credit balances to meet Tier 3 requirements. EPA also proposes to cap the use
of early credits to comply with Tier 3. New York fully supports these provisions, which will
expedite harmonization with LEV III and ensure that compliant vehicles are actually produced in
the early years of the program.
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The averaging, banking, and trading program is an important means of providing vehicle
manufacturers with compliance flexibility. To that end we support credit carry forward and carry
back provisions identical to those used in the LEV III program.

Pennsylvania Department of Environmental Protection (DEP)

DEP supports flexibility for automobile manufacturers...through averaging, banking, trading
programs, or other mechanisms.

Our Response:

We did not receive adverse comments on our proposed design of the ABT program. We
are finalizing these provisions as proposed, with one exception. Based on conversations with
representatives of the auto industry, we determined that, with certain restrictions, Tier 3 credit
life can be temporarily extended in a way that would address uncertainties about the middle
years of the program, with no adverse impacts on the overall emission reductions of the program.
Specifically, we are finalizing a credit life of 8 years for credits generated in MY's 2017-2022 for
the FTP and SFTP NMOG+NOX fleet average standards. For the heavier light-duty vehicles,
the 8-year credit life begins for credits generated in MY 2018. (Note that, as proposed, credits
generated under the Early Tier 3 Credit provision (preamble Section IV.A.7.a) are limited to 5-
year life, and are not affected by the longer credit life provision.)

For credits generated in MYs 2023-2025, the credit life declines by one year of credit life
annually, with credit life stabilizing at 5 years for credits generated in MY's 2025 and later. That
is, credits generated in MY 2023 have a 7-year life, in MY 2024 a 6-year life, and in MY 2025
and later a 5-year life. However, while credits can be generated, banked, and used internally for
the extended time periods, credits cannot be traded to other manufacturers after 5 years.

4.1.5.3. Useful Life for Cold CO and Cold NMHC Standards
What Commenters Said.:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

Cold CO and NMHC Useful Life: The preamble of the Tier 3 regulation states, “We are not
proposing new emission requirements for any vehicle or fuel over the cold temperatures test
cycles (i.e., the 20 °F cold CO and NMHC tests)’. We understand this language to mean that in
addition to the exhaust emission standards for the cold CO and cold NMHC tests, there would
not be any change in the useful life for cold CO and cold NMHC. The current useful life is 5
years or 50,000 miles for cold CO and for cold NMHC is 10 years or 120,000 miles for LDV and
LLDT and 11 years or 120,000 miles for HLDT and MDPV. The proposed regulations, however,
do not carry over the language that specifies the current useful life for these standards. Based on
the preamble language, it is not EPA’s intent to extend the useful life of the cold CO emission
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test to 10 years or 120,000 miles (or 15 years/150,000 miles) under Tier 3, and therefore, the
cold CO useful life language from §86.1805-12(d) should be added to the new section,
§86.1805-17, to clarify the useful life for cold CO. Likewise, based on the preamble language,
we believe that it is EPA’s intent to retain the cold NMHC standards at the current useful life
requirements and would not apply the voluntary 15 years/150,000 miles standards for cold
NMHC even if the vehicle is certified to 15 years/150,000 miles for the FTP and SFTP
standards.

Thus, EPA should also add clarifying language to §86.1805-17 that cold NMHC useful life is not
impacted.

Recommendation: EPA should add the following language to §86.1805-17:

“(f) Where cold CO standards are applicable, the useful life requirement for compliance with the

cold CO standard only, is 5 years or 50,000 miles, whichever occurs first.

(g) Where cold NMHC standards are applicable, the useful life requirement for compliance with

the cold NMHC standard, only, is 10 years or 120,000 miles, whichever occurs first for LDV and
LLDT, and 11 years or 120,000 miles, whichever occurs first for HLDT and MDPV.”

Our Response:
The useful life requirements for cold CO and cold NMHC standards are unchanged for
Tier 3 and will remain the same as under the Tier 2 program. EPA has modified the language in

§86.1805-17 to clarify the useful life requirements for cold CO and cold NMHC standards in a
way that is equivalent to the commenter’s suggested language.

4.1.54. Enrichment Limitation

What Commenters Said:

California Air Resources Board (CARB)

Comment 1 - SFTP Enrichment Limitation Requirement

CARB supports U.S. EPA’s Tier 3 proposal to reduce the tolerance of additional enrichment
from six to four percent of the air to fuel ratio of Lean Best Torque. CARB believes the reduced
tolerance is appropriate and feasible due to the improved fuel control utilized by today’s
vehicles. CARB intends to propose alignment with this proposal once the Tier 3 program is
finalized.

Ford Motor Company (Ford)

Enrichment Limitation for Spark-Ignition Engines

EPA has proposed a new Lean Best Torque (LBT) definition, tolerance, and fixed spark mapping

procedure designed to limit excessive in-use enrichment. Ford has several major concerns with
this proposal: (1) there is no universally accepted “textbook” definition of LBT, (2) there is no
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standardized engine mapping procedure to measure LBT, and (3) LBT can vary significantly
depending on engine technology and the reference test fuel. For these reasons, we recommend
that EPA carry over existing Tier 2 regulatory language (or adopt the LEV III LBT
requirements) and establish a joint government / industry committee to determine a universally
accepted SAE LBT mapping procedure. This would help to ensure consistent, repeatable results,
and enable an unambiguous interpretation of LBT between EPA and manufacturers even as
engine and vehicle technologies evolve over time.

Recommendation: Ford recommends that EPA retain the Tier 2 LBT requirements, or
alternatively, adopt the LEV III requirements, until a universally accepted LBT definition and
mapping process can be established by SAE.

Our Response:

The requirement to not exceed LBT +6% when SFTP standards were first adopted was
based on variation in fuel and emission control hardware at that time. More stringent emission
standards that have occurred since that time have resulted in reduced part variability that allows
us to reduce the 6% tolerance to 4%. The LBT definition included in the FRM is to provide
clarity regarding expected enrichment amounts and eliminate the risk that enrichment may
interact with the control of ignition timing. Without this clarification, enrichment limitations can
be interpreted differently and result in excessive emissions. The FRM allows for alternative
definitions of LBT with approval if the finalized definition does not properly achieve the
enrichment limitation goals of a unique technology.

4.1.5.5. AECD Requirements
What Commenters Said.:
General Motors LLC (GM)

Expansion of AECD Requirements: EPA is proposing adding three additional requirements
under paragraph (11) of 86.144-01: “Information requirements: Application for certification and
submittal of information upon request.”

(1) For any AECD uniquely used at high altitudes, EPA may request engineering emission data to
quantify any emission impact and validity of the AECD.

(i1) For any AECD uniquely used on multi-fuel vehicles when operated on fuels other than
gasoline, EPA may request engineering emission data to quantify any emission impact and
validity of the AECD.

(ii1) For Tier 3 vehicles with spark-ignition engines, describe how AECDs are designed to
comply with the requirements of §86.1811-17(d). Identify which components need protection
through enrichment strategies; describe the temperature limitations for those components; and
describe how the enrichment strategy corresponds to those temperature limitations. We may also
require manufacturers to submit this information for certification related to Tier 2 vehicles.
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While the first two proposed requirements are within the scope of EPA’s current AECD
regulations (“EPA may request additional data’), the third requirement (11)(iii) is an expansion
of the current AECD required submissions. GM is opposed to this additional work for several
reasons. This adds additional burden on manufacturers to produce this detail for every
submission to EPA. This also falls under the same logic as the first two proposed additions —
EPA already has the authority to ask for this information from manufacturers as needed. Our
biggest concern is the precedent this sets going forward for on-road spark-ignited applications.
Today, the heavy duty diesel engine applications require a highly burdensome and detailed
AECD submission. The work necessary to complete our heavy duty diesel engine AECD’s is
easily a factor of 10 times the man-hours to complete compared to a similar on-road spark-
ignited application. Even with all the detail submitted for the heavy duty diesel engine
applications, it’s often that EPA will ask for further clarification/detail. Our concern is the given
proposal in the Tier 3 NPRM under 86.144-01 (11)(iii) is the beginning of a continual expansion
of AECD submissions for light-duty that is unnecessary considering EPA already has the
authority to ask for the given information. To place the whole industry in a position of spending
the manpower to provide that information up front for every application is unnecessary and
burdensome.

Our Response:

EPA currently has the authority to request additional data or information regarding any
AECD to determine the validity of its use and to determine the impact on emissions. This
information is something manufacturers should already have available as part of the certification
process they perform in order to justify any AECD. The requirement that we are finalizing to
report information that should be readily available to the manufacturer will add minimal
additional work and allow the agency to better determine if industry-wide guidelines are being
followed.

4.1.5.6. Carryover of Small Volume Test Group Data
What Commenters Said:
BMW of North America, LLC
To reduce the financial burden for small volume models and test groups, we propose allowing
small volume test groups in the fleet to carryover certifying to Tier 2 standard and test fuel
through MY 2021.
Our Response:

To reduce the burden of testing in the first years of the Tier 3 program, EPA has provided
a mechanism that largely allows carryover of Tier 2 test data into the Tier 3 program through

MY 2019 for exhaust and MY2021 for evaporative emissions. Consistent with LEV III, the new
E10 test fuel will be required for all vehicle exhaust emission certification for MY 2020 and

4-118



Tier 3 Summary and Analysis of Comments

later. Further delay of the Tier 3 program beyond the allowed provisions would restrict the
opportunity for a harmonized program with LEV III, an important goal of the Tier 3 program.

4.1.5.7. DOR and Extended Warranty Credits
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

DOR Credit (FR29873): We support continuation of the DOR technology credit.

Extended Warranty Credit (FR29873): We support the optional credit opportunity of 5 mg/mi for
extending the vehicle’s warranty to 150,000 miles but do not believe that EPA needs to adopt
California’s 4 percent recall provision in conjunction with this optional credit.

Our Response:

There were no adverse comments about either the DOR or Extended Warranty
opportunities. We are finalizing these provisions as proposed, including no changes to the EPA
recall provisions.

4.1.5.8. Compliance Demonstration
What Commenters Said.:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

The Alliance and Global Automakers share the goal of one national program that would allow a
vehicle to be tested once, certified once and sold everywhere. Automaker and agency resources
are limited, and it is critical that compliance efforts not be duplicated. To this end, we appreciate
that the proposed Tier 3 regulations base fleet average emission requirements on nationwide
vehicle sales rather than on non-Section 177 State sales. Given the current level of fleet average
emissions, this is a reasonable flexibility that significantly reduces the resources needed to track
and manage separate fleets. Similarly, LEV III allows manufacturers to comply with fleet
average emission requirements based on sales in California and the Section 177 states. We intend
to request that ARB modify the LEV III regulations to allow compliance on a nationwide basis
consistent with Tier 3.
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Compliance Demonstration Based on National Sales (FR29873): We support harmonization
between EPA and California, including the goal of a single fleet, tested once, certified once and
sold in all 50-states. Additional comments are provided in the written comment.

National Automobile Dealers Association (NADA)

Harmonized Emissions Mandates, Lead Time, Durability and Other Technical Standards: Last
year, the California Air Resources Board (CARB) finalized its Low Emission Vehicle (LEV) III
regulations. In order to minimize compliance costs and maximize compliance flexibilities, EPA’s
final Tier 3 regulations should encourage if not mandate that CARB harmonize with the federal
scheme. Among other things, this means that fleet average emissions compliance should be
based on a manufacturer’s nationwide sales.

Our Response:

We received no adverse comments on our proposal to base fleet-average sales on a
manufacturer’s nationwide sales, and we are finalizing this provision.
4.1.5.9. Aftermarket Catalysts
What Commenters Said:
Ozone Transport Commission (OTC)
California’s vehicle program includes updated aftermarket part rules that require catalytic
converters to meet a 50,000 mile warranty and rely on a mass based standard, among other traits
as outlined in OTC’s “Recommended Revisions to the Federal Aftermarket Catalytic Converter
(FACC) Program.” EPA’s Tier 3 regulatory proposal does not include such an update to the
FACC program. Without updating its policy, EPA would be allowing use of replacement
converters that will not guarantee emission reductions as long as the original converters. To
ensure emission reductions occur when catalysts fall outside of the warranty period, the final
Tier 3 regulation should include a more stringent aftermarket catalytic converter policy as
recommended previously by OTC.
Our Response:

We did not propose and are not finalizing aftermarket catalyst requirements as suggested
by the commenter. If EPA decides to pursue such a program, it will be through a separate public
rulemaking process.

4.1.5.10. Treatment of FFVs

What Commenters Said:
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Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

Flex-Fuel Vehicle (FFV) SFTP Certification Requirements — Testing on Gasoline and E85: The
Tier 3 NPRM contains a new requirement that FFVs be tested using the SFTP on both gasoline
and E85 (i.e., 85% ethanol). FFVs operating on gasoline almost always have higher SFTP
emissions than when operating on E85. Consequently, to reduce what is a very burdensome test,
current EPA Tier 2 and ARB LEV III regulations only require manufacturers to test FFVs using
gasoline. Today’s new vehicles are already extraordinarily clean. Although we recognize the
need for and support further emission reductions, automakers simply do not have the resources to
pour into unnecessary tests such as those suggested in this portion of the NPRM.

If EPA is concerned that FFV SFTP emissions would be higher if tested using E85 rather than
gasoline, it could require that manufacturers test on the fuel that will result in worst-case
emissions (based on the manufacturer’s good engineering judgment). This would satisfy EPA’s
desire to ensure the vehicle would meet standards even when using the worst-case fuel.

Finally, if EPA is unwilling to eliminate unnecessary tests and accept either of the above
recommendations, it should at least allow manufacturers to substitute FTP emissions for SC03
emissions. The SCO3 test is particularly burdensome, and FTP emissions will be higher than
SCO03 emissions; allowing the substitution of FTP emissions instead of conducting SC03 testing
would result in a worst-case condition. In fact, for these reasons, both EPA and ARB allow
vehicles >8,500 pounds GVWR to substitute FTP emissions for SC03.

Recommendation: EPA should eliminate the new requirement for manufacturers to conduct
SFTP certification testing on E85. Instead, it should harmonize the Tier 3 and LEV 111
regulations specifying that SFTP testing of FFVs should be conducted using gasoline only.

Alternatively, EPA could require manufacturers to certify over the SFTP on gasoline and then
the manufacturer would attest that the vehicle will comply with the SFTP standards if operated
on E85.

Regardless, for E85 testing, EPA should allow manufacturers to substitute FTP emissions for
SCO03 emissions. For in-use compliance testing, the manufacturer should have the option of
running the actual SCO3 rather than using FTP data for any test group.

California Air Resources Board (CARB)

SFTP Test Requirements for Fuel-Flexible Vehicles: CARB supports U.S. EPA’s Tier 3 proposal
to require fuel-flexible vehicles to certify to SFTP standards using both gasoline fuel and the
highest ethanol content fuel that a. given vehicle is designed to operate on. CARB believes this
proposed requirement would ensure that emissions are controlled with all possible fuel blends
and will propose inclusion of this provision in the LEV III program once the Tier 3 program is
finalized.

Renewable Fuels Association (RFA)
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In an effort to make Federal standards more consistent with California’s LEV III program, EPA
is proposing new light-duty vehicle exhaust standards for NMOG, NOx and PM, as well as new
evaporative emissions standards. Vehicle manufacturers have expressed serious concerns about
the inability to certify emissions of FFVs under California’s LEVIII standards when those
vehicles are operating on flex fuel. At issue is the fact that control of NMOG emissions during
cold start conditions is more difficult on flex fuel due to the fuel’s volatility characteristics. Thus,
when operating on flex fuel, NMOG emissions from FFVs tend to exceed NMOG standards
before the catalyst is warmed up. The inability to certify FFVs under the California LEVIII
program has resulted in greatly restricted sales of FFVs in the state.

As EPA itself has acknowledged, the increased availability of FFVs is paramount to the
successful implementation of the RFS. Thus, we encourage EPA to carefully consider how
certification of emissions from FFVs should be handled.

Our Response:

Because of the physical and chemical differences in how emissions are generated and
controlled between vehicles operating on different blends of gasoline and ethanol, manufacturers
of vehicles designed for high-percentage blends of ethanol (usually called Flexible Fuel
Vehicles, or FFVs) may face unique compliance challenges under the Tier 3 program.
Historically, under the Tier 2 program, FFVs have only been required to meet all Tier 2 emission
standards, FTP and SFTP, while operating on gasoline (EQ); when operating on the alternative
fuel (generally this means a blend that is nominally 85 percent ethanol, or E85), they have only
been required to meet the FTP emission standards.

However, E85 use may rise considerably in the future as ethanol use increases in
response to the Renewable Fuels Standards (RFS). Thus, as the Tier 3 program is implemented,
it is increasingly important that FFVs maintain their emission performance when operating on
E8S5 across different operating conditions.

We believe that at standard test conditions, requiring manufacturers to meet the Tier 3
standards on any blend of gasoline and ethanol will not be significantly more challenging
technologically than compliance on lower ethanol blends, including the E10 Tier 3 test fuel we
are adopting. We are thus finalizing, as proposed, the requirement that in addition to complying
with the Tier 3 requirements when operating on Tier 3 test fuel, FFVs also comply with both the
FTP and the SFTP emission standards when operating on E85. This includes the requirement to
meet emission standards for both Tier 3 test fuel and E85 for the FTP, highway test, and SFTP
emission standards at standard test temperatures (i.e., 68 °F to 86 °F). Since FFVs can operate
on any blend of gasoline and ethanol (up to a nominal 85 percent ethanol), the emission
requirements apply to operation at all levels of the alternative fuel that can be achieved with
commercially available fuels. However, for exhaust emission compliance demonstration
purposes, we will test on Tier 3 test fuel and on fuel with the highest available ethanol content.
Also, because gasoline and E85 have very different emission profiles, we are not allowing
attestation of compliance on E85.
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To reduce the potential increase in test burden, EPA is (as recommended by the Alliance
and Global) finalizing the provision to allow manufacturers to substitute FTP emissions for
SC03emissions when submitting test data for certification to the SFTP composite standard for
FFVs operating on E85. Manufacturers are still required to meet the SFTP standards if the SC03
test cycle is used for the composite calculation.

4.1.5.11. Applicability of FTP NMOG+NOx Standards to Highway Fuel Economy
Testing

What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

We support the proposed highway NMOG+NOx standards harmonized with California LEV III
standards.

Our Response:

We did not receive adverse comment on this proposed provision and we are finalizing it as
proposed.

4.1.5.12. Preconditioning for Catalyst Desulfurization
What Commenters Said:

California Air Resources Board (CARB)

In response to reduced fuel sulfur levels in California and federal commercial gasoline, use of a
sulfur purge preconditioning to reduce catalyst sulfur deposits prior to [UVP emission testing
was disallowed by both CARB and U.S. EPA beginning in 2007. These purge procedures, which
consist of high speed driving cycles not normally experienced as typical driving patterns, are
designed to reduce sulfur and carbon deposits in the catalytic converter. Decreasing carbon build
deposition in the exhaust system may have a positive impact on emissions but because carbon
deposits are a result of real world driving conditions and fuel use, use of a sulfur purge procedure
may produce a false representation of true in-use emissions. Nonetheless, the NPRM proposes to
allow for conducting a sulfur purge cycle over the US06 test cycle for those manufacturers
requiring a sulfur preconditioning test.

Comment 2 - In-Use Verification Program Sulfur Purge Procedure for Sulfur Preconditioning.
As noted above, sulfur content of federal commercial fuel has been significantly reduced and,
based on past [UVP test data, manufacturers have not been allowed to perform sulfur purge
cycles since 2007 and have not experienced any test vehicles failing to meet the exhaust
emission standards that were attributed to high sulfur deposits. CARB believes running

4-123



Chapter 4: Proposed Vehicle Emissions Program

additional sulfur cleanout procedures is unnecessary and should not be included as part of the
IUVP or any in-use confirmatory test program.

Ford Motor Company (Ford)

In-Use Preconditioning: While Ford agrees with the need for controls and specifications for
IUVP preconditioning on light-duty vehicles and MDPVs, EPA’s proposed modifications to this
process places additional restrictions on a manufacturer’s ability to mitigate sulfur contamination
on in-use vehicles due to exposure to high-sulfur market fuel. These new restrictions come at a
time when new, more stringent SFTP and PM requirements must be met and high sulfur fuel
(>>10 ppm) will still be widely available. Also, this proposal does not provide the option to
conduct a sulfur purge cycle for any emission constituent other than NMOG + NOx on the FTP
or HFET cycle. Ford believes that sulfur contamination also poses significant risks for CO and
PM, on the FTP cycle, and NMOG +NOx, CO, and PM on the SFTP.

Additionally, the Tier 3 IUVP preconditioning proposal requires an in-tank fuel sulfur
assessment before allowing additional preconditioning cycles. Since most contract and OEM labs
do not have in-house fuel sulfur measurement capabilities, fuel samples must be sent to off-site
laboratories for testing, which could result in impractically long delays for [UVP retests on
customer vehicles.

Finally, because sulfur contamination on gasoline catalysts is a cumulative effect, a spot check of
the fuel in the customer’s tank just prior to an [UVP test captures at best the last 0-400 miles of
operation, and is insufficient to ensure that a vehicle has not been impacted by exposure to high-
sulfur fuel.

Recommendation: In light of these issues, Ford proposes that EPA carry over existing Tier 2
IUVP protocol, eliminate the fuel sulfur check requirement, and include new, forward-looking
IUVP retest provisions for NMOG+NOx, CO, PM, and N20 with new E1x test fuel on all [UVP
test cycles . Additionally, for [IUVP FTP and SFTP PM measurements, we request that EPA
allow OEM’s to use good engineering judgment to optionally average multiple tests to determine
PM compliance thru 2025MY.

General Motors LLC (GM)

Preconditioning for In-Use Testing: 86.1845-04 (a)(3) outlines provisions on how to address
potential residual effects of sulfur contamination on in-use vehicle testing. While we’re grateful
EPA recognizes the impact of sulfur poisoning on in-use vehicles, these provisions either do not
adequately address the sulfur poisoning or are impractical to implement.

EPA goes into great detail about the impact of sulfur poisoning on in-use vehicles in section
(IV)(A)(6)(a) of the NPRM, and in sections (IV)(A)(6)(b) through (c), EPA discusses the effects,
impacts and controls regarding emission standards on vehicles impacted by sulfur. The
information provided by EPA is very compelling and obvious — sulfur does impact in-use
vehicles negatively and can prevent manufacturers from meeting standards. EPA also
demonstrates that, while not completely effective, preconditioning vehicles to properly burn off
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some (not all) of the sulfur poisoning effects can significantly improve catalyst performance.
Without a preconditioning step, EPA states that “Any degradation in catalyst performance due to
gasoline sulfur would reduce or eliminate the margin necessary to ensure in-use compliance with
the proposed Tier 3 emissions standards.”

With this in mind, GM does not understand the resistance of EPA to allow preconditioning of in-
use vehicles prior to formal in-use testing. Granted EPA is proposing that manufacturers could
take a fuel sample of the as-received candidate vehicle and use that as potential evidence that
retesting is applicable, but this raises several questions. What if the sample is lost? What if the
sample is mislabeled? Do we really want to add the burden of in-use testing by handling a very
volatile and hazardous liquid? By no means is this fuel sample conclusive of the vehicle’s sulfur
poisoning level. The customer could have easily poisoned the catalyst on previous fuel, and now
have a tank of low sulfur fuel.

Moreover, there are numerous practical issues associated with EPA’s proposed approach. For
example, taking a fuel sample of every vehicle that is brought in for in-use testing would add
time and cost to an in-use test program.

The final concern is that sulfur levels in the U.S. will be phased down over multiple years, while
this requirement takes effect with the final rule. This means field fuel will continue to have high
sulfur levels in the market. Even when low sulfur levels have been fully phased-in, how can we
be sure that a given refinery hasn’t had a “spill” and released fuel with high levels of sulfur?
When vehicles are to meet the stringent Tier 3 standards, any degradation such as sulfur
poisoning can have significant effects.

We believe EPA wants “real world” testing results, but manufacturers should not be held to
comply based on factors they cannot control (i.e., high sulfur fuels). As for real world testing
results — that’s a different scope than manufacturer in-use testing for compliance. In-use
compliance testing should be conducted in a technically sound, repeatable and accurate manner
similar to the original certification process, and manufacturers should not be held accountable for
factors beyond their control.

GM proposes allowing manufacturers to conduct either on-road or lab preconditioning of in-use
vehicles. Not only will this help mitigate the effects of sulfur poisoning, it will also allow
manufacturers to check for any other unforeseen issues with an as-received customer vehicle
(e.g., mechanical soundness, operating properly, etc.).

Volkswagen Group of America, Inc.

Tier 3 proposes to limit the OEM ability to use fuel enrichment in calibration. This restriction
effectively increases the stringency of Tier 3 because it is now harder to clean the sulfur off the
catalyst. If EPA is unwilling to mandate a 10 ppm cap in market fuel sulfur, OEMs must
continue to be allowed to condition the sulfur off the catalyst prior to any In-Use exhaust testing.
The market fuel will be high enough in sulfur to poison the catalyst. Two US06 cycles on the
proper cert fuel will be required to overcome the market fuel and its effects. Vehicles should not
be punished because they are operating in an environment of suboptimal fuels. EPA’s own data
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shows the need for this preconditioning. Mirroring the sulfur purge cycles that EPA used before
conducting its sulfur studies, purge cycles are needed for In-Use compliance on high sulfur
market fuel. With credits and the high proposed allowable pump sulfur levels, two USO6 cycles
are necessary to remove the catalyst poisoning sulfur. This should be the procedure implemented
without any monitoring of the fuel in the tank of the vehicle or other burdensome requirements.

Mercedes-Benz USA, LLC on behalf of Daimler AG

Mercedes-Benz requests that the EPA also include in its final Tier 3 rulemaking, a pre-test
catalyst conditioning procedure to be performed prior to in-use vehicle testing, which design is
mutually agreed upon by Mercedes-Benz and the EPA, in order to minimize the magnitude and
frequency of ‘sulfur burn off” cycles required in normal operation. This will provide real-world
benefit to the consumer in optimized fuel economy and reduced GHG emissions.

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

The Tier 3 rulemaking is the correct place to set the near-term standards for sulfur and also
create a roadmap of how the agency will further reduce sulfur in the coming years. EPA should
specify that catalyst burnoff cycles are allowed for Tier 3 In-Use Testing.

Our Response:

Based on our findings from the In-use Sulfur Test program, we firmly believe that in
order for Tier 3 vehicles to perform at their designed emission levels, they will need to operate
in-use on fuels at sulfur levels that average 10 ppm or less. However, during the transition from
30 ppm average sulfur levels and the possibility of higher sulfur levels that could be encountered
due to the Tier 3 fuel 95 ppm sulfur cap extending past the transition, vehicles emission
performance could be adversely impacted which would be demonstrated during [IUVP emission
testing. To address this issue, we are including a provision that allows manufacturers to retest a
vehicle if it has failed the initial “as received” tests during [IUVP emission testing. The provision
allows for a limited and reasonable sulfur clean-out based on Tier 2 experiences, and an
additional requirement to provide potential proof of high sulfur exposure, typically from a fuel
sample of “as received” vehicle fuel.

We do not believe allowing sulfur related preconditioning, either EPA prescribed or
manufacturer determined procedures prior to “as received” testing is appropriate as it may distort
the “real world” emission performance evaluation related to sulfur or other vehicle factors. This
initial “as received” emission performance information is critical to evaluating the emission
performance of the vehicle on design intent fuel and additionally to determine if in-use sulfur
levels are supporting expected emission reductions. We acknowledge that the requirement to
provide evidence that the vehicle has operated on elevated fuel sulfur levels potentially adds an
additional step in the IUVP process, however we believe it is important to attribute any emission
increases or failures to the proper root cause so that we may determine if future actions are
required, including tighter control of in-use fuels.
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4.1.5.13. Cold-Start Emissions; Start-Stop as Potential Tier 3 Technology
What Commenters Said:
Private Citizen

Going forward, there were a couple of things I had concerns with. A lot of the car companies
don’t seem to be interested in dealing with the pollution before a catalytic converter warms up,
the so-called open loop phase. And I’'m wondering if that could be included in some of your
thinking. Perhaps something could be included where an auto maker might get credit for a start
and stop system whereby if someone is at a drive-thru, instead of polluting, the car would just
stop automatically, and thereby wouldn’t pollute, and perhaps could get credit if they didn’t
completely meet some of these other tough standards.

Our Response:

The Tier 3 standards, particularly the NMOG+NOx standards, require manufacturers to
pay careful attention to cold-start emissions and design their control systems to address
emissions prior to catalyst light-off. Regarding start-stop technology, the impact of these
systems on CO, emissions can be significant, but NMOG+NOx and PM emissions that are the
focus of the Tier 3 program are less impacted by reducing idle operation and will be accounted
for in the Federal Test Procedure.

4.1.5.14. Cold Durability Testing
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

Cold Testing Requirements for Emissions Durability Vehicle: For emission data vehicle (EDV)
selection, Tier 2 currently requires that manufacturers select the vehicle expected to emit the
highest CO emissions at 20°F on candidate in-use vehicles from the test vehicles selected. The
proposed Tier 3 regulations add another test based on the worst-case cold NMHC in §86.1828-
01(g). EPA recognizes that the expected worst-case cold CO vehicle could be the same as the
expected worst-case cold NMHC vehicle, and only testing on one vehicle would be required.
However, we see little benefit, but significant cost, to potentially testing two separate vehicles
based on different criteria pollutants. The 75°F FTP and SFTP tests are based on a more general
“worst-case tailpipe emissions’ (11). We believe this is appropriate for 20°F testing as well. The
recommendation below parallels the SFTP and FTP language in §86.1828-01(a).

Recommendation: We recommend deleting proposed new paragraph §86.1828-01(g), and
instead modifying §86.1828-01(c) as follows:
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(c) Cold€O 20 degrees F testing. For eold-temperatare-€O 20 degrees F exhaust emission
compliance for each durability group, the vehicle expected to emitthe-highest CO-emisstonsat

20-degreesFE be worst-case for exhaust emission compliance on candidate in-use vehicles shall
be selected from the test vehicles selected in accordance with paragraph (a) of this section.

Our Response:

We do not believe this modification is appropriate for evaluating worst case candidates
and are finalizing these provisions as proposed. We do not believe that this change will
necessarily require the added burden of separate testing for each of the emission requirements
however it is clear to us that the relationship between CO and NMHC is not as clear as other
worst case emission determinations and involves a variety of factors. These factors may include
design difference that asymmetrically impact one emission and not the other (e.g. battery size
and cranking system impacts NMHC but not CO). Additionally, the relative compliance margin
and approach to these two requirements are very different with Cold CO standard as a fixed cap
with typically large compliance margins and cold NMHC as an FEL possibly requiring
manufacturers to test different vehicles.

4.1.5.15. Diesel Bench Aging
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

Due to the lack of diesel bench aging, certification of diesel vehicles under Tier 2 is resource and
time intensive as a result of maintaining and testing early prototype vehicles for 120,000 miles.
A regulatory provision for diesel bench aging approval is requested to support the incremental
durability work associated with 150,000 mile standards under Tier 3. The Alliance and Global
Automakers recognize that before individual manufacturers can obtain approval for diesel bench
aging, the EPA will need the industry to develop and submit a publically available bench aging
procedure that the agency approves. A comprehensive industry group has been formed to
develop this procedure and work with the EPA to create a mutually agreeable bench aging
procedure for diesel components. Since the industry has now accepted the responsibility for
developing the required procedure, the Alliance and Global Automakers respectfully request that
the EPA insert language into the Tier 3 regulation that specifically allows diesel bench aging
pending approval of the industry developed bench aging procedure. Allowing diesel bench aging
in the Tier 3 regulation, avoids the need for an additional rulemaking, streamlining the process
for diesel bench aging approval, and saving time and resources in the future.

Mercedes-Benz USA, LLC on behalf of Daimler AG
A bench aging durability procedure should be allowed for diesel-fueled vehicles as it is allowed

for other light-duty vehicles, light-duty trucks, and medium-duty passenger vehicles. Under the
current Tier 2 provisions, certification of diesel vehicles is both time- and resource-intensive due
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to the lack of diesel bench aging. In order to achieve the necessary mileage without bench aging,
early prototype vehicles must be maintained and tested for 120,000 miles, resulting in additional
costs and testing time. These costs would only be higher for a useful life of 150,000 miles under
the Tier 3 provisions. As noted in the comments submitted by the Alliance of Automobile
Manufacturers, which we support, a comprehensive industry group has already been formed to
develop information regarding the feasibility of the standard certification test procedure.

In the Tier 3 Proposed Rule, EPA references the existing exhaust emission bench aging
durability programs allowed under 40 C.F.R § 86.1823-08 and the evaporative bench aging
durability programs allowed under the provisions of 40 C.F.R § 86.1824-08. 78 Fed. Reg. at
29,908. Allowing diesel bench aging would simply be an expansion of existing programs,
tailored as appropriate to diesel-fueled vehicles and similarly requiring the use of good
engineering judgment in the design of the bench aging program.

Since the introduction of EUS standards in the European Union (‘EU”) in 2009, the EU reviewed
and fully adopted the EPA bench aging procedures for gasoline light-duty vehicles. This process
allowed maintaining of separate EU standards but coordination of the EU and U.S. procedures.
The EU, with a larger diesel share, also adopted a diesel bench aging procedure which has been
used by manufacturers and confirmed by the EU since 2009. Moreover, from the development of
the new world harmonized light-duty test procedure (“WLTP”), where EPA is also a member,
real world driving data of U.S. citizens are certainly demonstrated as being comparable to EU
driving patterns. Accordingly, the EU diesel bench procedure has proven it is able to demonstrate
real world aging of aftertreatment systems under U.S. real world driving conditions, as is the
case for the gasoline procedure. EPA’s inclusion of similar provisions would be consistent with
past EU practice and would help implement this Administration’s global harmonization initiative
as evidenced by the Transatlantic Trade and Investment Partnership. Development testing of
U.S. diesel engines to U.S. standards using EU bench aging protocol shows that diesel bench
aging is an effective way of ensuring compliance efficiently.

For all of these reasons, diesel bench aging should be allowed under the Tier 3 regulatory
provisions. If EPA has any concerns regarding issuance of a bench aging approval in the final
Tier 3 rule, subject to manufacturer guidance in accordance with existing bench aging regulatory
requirements, EPA should immediately initiate a supplemental notice or direct final rulemaking
to allow diesel bench aging, the completion of which should be timed to coincide with the
finalization of the Tier 3 provisions.

Volkswagen Group of America, Inc.

Diesel bench aging is necessary for streamlining resource-intensive activities. OEMs need a
procedure that is well developed with a collective of manufacturers. Tier 3 needs to allow
options like these for the future. VWGOoA specifically requests that Diesel bench aging be
included in the Final Tier 3 rule. We understand that EPA needs an Industry supported and
publically vetted procedure. A group of more than 8 OEMs have agreed to work together to
create a logical, useful bench aging procedure. With the increase to 150k miles full useful life,
demonstrating emissions durability using on-road procedures is too expensive and cumbersome.
Currently Diesel vehicle families are not equivalent to gasoline families and require a full,
separate demonstration. In the future, compliance to GHG and Fuel Economy rules may mean a
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larger portion of our fleet may include Diesel options, and creating a streamlined approach to
bench aging components will be necessary.

Our Response:

Although EPA appreciates the industry interest in a diesel bench aging protocol, in the
absence of an industry-consensus approach, we do not believe it would be appropriate to take
action as a part of the Tier 3 rule. EPA will monitor industry progress in this area and consider
action at an appropriate future time.

4.1.5.16. Diesel Emissions Fluid Refill Intervals
What Commenters Said:
Volkswagen Group of America, Inc.

Diesel Emissions Fluid (DEF) is the primary method of controlling diesel emissions and marks
the first time the driver is integral to the function of the vehicle emission controls. In VW Group
vehicles the driver receives multiple escalating warnings including preventing vehicle start for
not keeping the fluid reservoir at proper levels. A recent Heavy Duty study in California (1)
shows that vehicles (drivers) are filling up the tanks, and when they don’t, the inducements are
working. Mandating a large mileage interval between fills results in a large fluid capacity and
adds unnecessary weight to the vehicle. Current regulations tie the oil change interval to the DEF
refill interval; decoupling DEF fill from oil change interval allows more compliance options and
easier packaging of smaller systems. The stringency of Tier 3 will require more DEF
consumption. This means that the storage tanks will either have to increase in capacity or we
must needlessly shorten oil change interval, and thus require the customer to change their oil
more often. Allowing a shorter refill interval will help optimize vehicle design for the multitude
of functional objectives. VW views this as a critical issue, as it risks not being able to give the
driver the best ownership experience. We do understand that this is not directly included in the
Tier 3 NPRM, but feels that it can be included in the Final Rule. [EPA-HQ-OAR-2011-0135-
4299-A1, main comment pp. 1-2]

Our Response:

As noted by the commenter, this comment is not within the scope of the Tier 3 rule.
However, EPA plans to finalize a separate rule to address this issue. On June 8, 2012, EPA
proposed a rule to codify SCR maintenance (77 FR 34149). The EPA is close to finalizing that
rule and addressing all comments received, including comments about the connection between
Tier 3 compliance and DEF tank sizes, as well as comments about de-linking DEF refill intervals
from oil change intervals.

4.1.5.17. Manufacturer In-Use Verification Testing (IUVP) Requirements regarding PM
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What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global)

In-Use Verification Program (IUVP) PM Testing at Low Mileage: We do not believe low
mileage [UVP PM testing is an efficient or effective use of resources. If there are going to be
compliance problems, it is either going to be with fundamental vehicle calibrations where
compliance can be demonstrated as sufficient during certification testing or it is going to be due
to a high mileage deterioration issue, which would not show up during low mileage IUVP testing
anyway. However, EPA has said it wants to see low mileage IUVP data for PM to be assured
inadequate designs (calibrations) did not make it past certification especially given the newness
and stringency of the proposed PM standards.

We appreciate that EPA has attempted to reduce the burden of [UVP PM testing by proposing
that automakers only be required to test roughly half of all IUVP test vehicles for PM, and we
support this approach. However, given the substantial burdens of PM testing, we have two
significant concerns with the proposed low-mileage PM IUVP testing requirements. One is the
excessive burden of having to perpetuate low mileage PM testing after manufacturers have
demonstrated that certain fundamental vehicle designs will perform well below the standards
based upon certification and initial low mileage in-use testing. The other -- and more immediate -
- concern is the near term cost and lead time issues with converting IUVP testing facilities so
quickly after doing a major conversion of development testing facilities and virtually all
certification testing facilities.

While we do not agree that low mileage PM testing will be cost-effective, if EPA is going to
insist on low mileage in-use testing for an initial screening purpose, it does not seem that regular
low mileage IUVP testing needs to be perpetuated. The current [IUVP regulations allow the
agency the discretion to reduce IUVP testing as a manufacturer has demonstrated good in-use
performance. However, for non-PM [UVP testing, manufacturers have demonstrated excellent
in-use compliance now for over 10 years of [UVP testing, and the agency has never exercised
authority to reduce testing burdens despite industry requests. Hence, without more specific test
burden reduction criteria being built into the regulations, we would have to assume the same
thing would occur with PM testing, whereby the agency would never move to reduce burdens,
even after a number of years of demonstrated good in-use performance even at low mileage.

The Agency should be able to conclude that a general design approach (i.e., a given generic fuel
injection/engine design approach) assures compliance at low mileage based upon certification
testing followed by fairly limited low mileage IUVP confirmation. One specific design approach
where low mileage IUVP testing will certainly result in limited benefits is gasoline PFI vehicles.
In fact, almost all reported data indicates that the gasoline PFI vehicles have remained well
below the 3 mg/mi standards, and historically EPA has waived all testing for these vehicles.
Adding testing oversight that will occur in certification alone should be sufficient for these
vehicles. The very few concerns that have been noted with PFI vehicles have been associated
with higher mileage deterioration, such as potentially with oil consumption, which would not be
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seen during low mileage IUVP tests. Hence, low mileage testing should be completely waived
for PFI vehicles.

Additionally, other fundamental design approaches should be able to forgo additional low
mileage PM testing after they have gone through a single round of low mileage IUVP testing
without there being any indication of a problem (i.e., if initial [UVP testing validates what was
observed in certification testing). At the very least, a test group that is certified based upon
carryover data and which has been validated once in low mileage IUVP testing should not be
subject to additional low mileage testing as long as carryover continues. Language should be
included in the regulations that would allow the manufacturer to request a waiver of the [IUVP
low mileage PM testing for test groups that it can demonstrate use essentially the same fuel
injection, engine design, and PM control characteristics as another test group which has
undergone successful low mileage [UVP testing once. Actually, we recommend that similar
language be included in IUVP that would similarly allow reduction of low mileage IUVP testing
for all other pollutants as well. But it is most important for PM testing given the added burdens
and added risks of voided tests associated with the much more challenging PM test procedures.

Furthermore, the [IUVP low mileage requirement follows so quickly after the beginning of the
Tier 3 program that manufacturers will have to begin conversion of IUVP testing facilities before
they have even completed the substantial phase in of new testing facilities needed for
development and certification. Given the standards phase in with only 10 to 20% of a
manufacturer’s fleet needed to comply in MY 2017, we acknowledge that there will not be many
tests groups that will be subject to low mileage IUVP testing at the end of that first one or two
compliance years. However, even with only a few tests being needed, the test facility
modifications to accommodate PM testing will have to be in constructed. Many manufacturers
perform IUVP testing at physically different locations than where development or certification
testing is performed. Hence, the “few” initial low mileage test groups cannot be easily tested
using the new facilities that would have just been put into place for certification testing. To
minimize the burdens associated with converting so many facilities at nearly the same time, we
ask that EPA grant extra lead time for establishing [UVP testing capabilities by waiving the low
mileage PM testing requirement for the first two model years as the PM standards phase in.

High mileage IUVP testing would be retained as proposed, so minimization of low mileage
testing would not let manufacturers escape ultimate recall liability. Hence, manufacturers cannot
afford to be careless or try to game their way through certification and minimal low mileage
testing. Additionally, if low mileage testing were waived for the first two years of the program,
the test groups that would be waived would not totally escape testing prior to high mileage
testing, since many such test groups would likely be carry-over groups for the next couple years
(i.e., many of these would end up being tested under subsequent model year low mileage testing
requirements).

Recommendation: We recommend that EPA include language in the low mileage [UVP
regulations that would minimize the need to perpetuate low mileage PM testing for vehicles that
have demonstrated good performance via certification and initial low mileage testing.
Specifically we recommend:

» Completely waiving of the requirement for low mileage testing of gasoline PFI vehicles.
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» Waiving testing of carryover test groups that demonstrated compliance in their first model year
of low mileage testing. We specifically recommend this test reduction for low mileage PM IUVP
tests but suggest that it would be equally important and appropriate for low-mileage [UVP
testing of other criteria emission pollutants.

* Including a provision where a manufacturer may request the waiver of low mileage testing for
test groups having similar PM reduction design characteristics as other test groups that have
undergone successful low mileage testing.

Additionally, EPA should delay the applicability of low mileage [IUVP PM testing requirement
until after the first two model years of the PM standards phase-in.

Our Response:

As noted by the commenter, EPA proposed and is finalizing a provision to significantly
reduce the burden of IUVP testing PM measurement by requiring roughly half of all [UVP test
vehicles measure PM emissions. We believe that it is important to closely monitor the PM
emissions from the future Tier 3 vehicles given the importance of PM emissions reductions to
the Tier 3 program and the associated health benefits. The requirements that we are finalizing
for low mileage testing are reasonable and necessary to provide an early opportunity to ensure
that PM levels observed at certification are consistent with in-use performance. As described in
the comment, the current [IUVP regulations allow the agency the discretion to reduce IUVP
testing as a manufacturer has demonstrated good in-use performance.

While we observed a general trend of certain mature technologies (i.e. gasoline PFI)
performing better than others in our feasibility study, we believe
that the changes in vehicle designs in response to items such as GHG/FE standards and customer
preferences will not guarantee that future vehicle designs will maintain the same PM
emission performance regardless of technology maturity. We feel that enough changes can
occur year to year such as in the emission controls and
calibrations to justify the reasonable and limited low mileage PM testing finalized for Tier 3.
Additionally, manufacturers have not provided sufficient evidence in certification or in-use that
the levels of the new PM standards, particularly for SFTP US06, are consistently being
demonstrated by any technology, including the mature technologies discussed in their comments.
In other words, statements regarding the relative maturity of technology and its associated PM
performance are based solely on the limited data made public by EPA and CARB and
commenters did not provide a single piece of low mileage test data on any technology that would
conclude additional reductions in PM measurement are justified, particularly for the SFTP US06
test cycle

We reject the notion that manufacturers require more time to prepare emission
measurement testing facilities for the already reduced amount of PM testing that will be required.
In fact, the phase-in of the Tier 3 PM standards is structured in recognition of the issue of testing
facilities availability and associated burden in the early years as discussed in the preamble and
less concern about feasibility since manufacturers have the ability to select the vehicles and
technologies in which they have the most confidence in the early years.
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4.2 Tailpipe Emissions Standards for Heavy Duty Vehicles
4.2.1. HDV Program Lead Time

What Commenters Said:

Truck and Engine Manufacturers Association (EMA):

Leadtime, Stability and Technical Feasibility:

As established by the Clean Air Act, any mobile source emission standards adopted by EPA for
on-highway engines and vehicles above 6,000 Ibs. GVWR must be technologically feasible and
may be implemented, among other things, only if the requisite leadtime and period of stability
are provided to manufacturers.

CAA Section 202(a) requires, among other things, that emission standards for heavy-duty
engines must be technologically feasible:

[S]tandards must reflect the greatest degree of emission reduction achievable through the
application of technology ... determine[d to] 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.

CAA Section 202(a)(3); 42 U.S.C. §7521. See Motor & Equip. Mfrs. Ass’n v. EPA, 627 F.2d
1095, 1111 (D.C. Cir. 1979) (consistency with the CAA requires standards to be
“technologically feasible). EPA has failed to justify the technological feasibility of many of the
proposed requirements, specifically those relating to the lack of interim in-use and high-altitude
standards for medium- and heavy-duty vehicles and engines.

Engine manufacturers also need sufficient time to develop technology that is feasible and
practical. Section 202(a) of the CAA specifically requires EPA to provide sufficient leadtime
and an adequate period of stability for any standards affecting new on-highway engines and
vehicles above 6,000 Ibs. GVWR:

Any standard promulgated or revised under this paragraph and applicable to classes or categories
of heavy-duty vehicles or engines shall apply for a period of no less than 3 model years
beginning no earlier than the model year commencing 4 years after such revised standard is
promulgated.

In other words, any new emission standards may go into effect only four or more full model
years after the year in which they were promulgated. And, all new or previously-adopted
standards must stay in effect for at least three full model years before EPA may establish another
applicable standard.

For vehicles and engines over 6,000 Ibs. GVWR, which are subject to those leadtime and
stability requirements, EPA has proposed both “primary” and “alternative” paths to compliance:
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one path that phases in fleet average standards (which become more stringent in successive
model years) over a period of several years and an alternative path that requires a percentage of a
manufacturer’s product to be phased in to far more stringent emission standards along a much
more aggressive timetable. The standards and phase-ins for the categories of vehicles and
engines above and below 8,500 lbs. GVWR are different, but each category has similar
“primary” and “alternative” paths.

In both categories (above and below 8,500 Ibs. GVWR), the “primary” path fails to provide four
full model years’ leadtime and three years of stability. Meanwhile, while the “alternative” path
meets minimum leadtime and stability requirements, the “alternative” path standards are not
technologically feasible. EPA has provided manufacturers with a “choice” that is effectively no
choice at all: manufacturers must choose one of two alternatives, neither of which meets the
statutory requirements of the CAA.

The comments of the Alliance outline in greater detail the issues and impacts associated with
EPA’s failure to provide four full model years’ leadtime for those categories of vehicles under
8,500 Ibs. GVWR. For vehicles and engines in the 8,501-14,000 1bs. GVWR range (“Heavy-
Duty Vehicles”), EPA has proposed declining fleet average standards that begin in 2018 through
2022, with an “alternative” phase-in percent of sales requirement that begins in 2019 for “any
manufacturer who prefers a stable standard and four full years of lead time, as specified in the
[CAA].” (78 Fed. Reg. at 29876; emphasis added.) EPA’s failure to provide sufficient leadtime
and stability in those proposed declining fleet average standards is not a matter of “preference”
but a matter of law — as established in the CAA. And, while standards that begin in 2019
technically would provide the legally-required four model years’ leadtime (assuming the
Proposed Tier 3 Standards are finalized before the end of 2013), EPA has failed to demonstrate
that the proposed standards of the “alternative path” are technically feasible for Heavy-Duty
Vehicles.

For example, in support of its decision to exclude interim in-use standards for vehicles over
8,500 Ibs. GVWR, EPA only used data generated from two medium-duty vehicles which were
not aged to 150,000 miles full useful life and were not representative of the vehicles that will be
needed to meet new, stringent GHG standards for heavy-duty vehicles. EPA also referred to
light-duty vehicles with powertrains similar to their heavy-duty counterparts as support for the
lack of interim in-use standards. Yet, in apparently relying on such light-duty data, EPA did not
account for the additional technical challenges associated with meeting the proposed standards at
adjusted loaded vehicle weight (ALVW). As EPA has noted in the preamble to the Proposed
Rule, emissions from Heavy-Duty Vehicles are tested with loaded vehicles to ensure the
emissions are controlled when such vehicles are performing their core function: hauling heavy
loads. (78 Fed. Reg. at 29874.) Heavily-loaded vehicles have different emission characteristics
from vehicles under light load. Thus, light-duty vehicles not tested at ALVW cannot and should
not be relied on for demonstrating the technological feasibility of standards applied to heavier
vehicles at ALVW.

EPA must meet its obligations to propose and finalize regulations that it can demonstrate are
both technologically feasible and provide the necessary leadtime and period of stability required
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by the CAA. EPA has not done so with either the primary or alternative standards for vehicles
greater than 6,000 1bs. GVWR.

Chrysler Group LLC:

NMOG+NOx Phase-In Requirements for Heavy-Duty Vehicles:

The CAA requires EPA to provide manufacturers of heavy-duty vehicles, defined as vehicles in
excess of 6,000 pounds GVWR, (29) with four years of lead time (and a three-year period of
“stability” with no changes to the standards), to comply with new automobile emission
standards. Specifically, Section 202(a)(3)(C) of the CAA, 42 U.S.C. § 7521(a)(3)(C), states:
“Any standard promulgated or revised under this paragraph and applicable to classes or
categories of heavy-duty vehicles or engines shall apply for a period of no less than 3 model
years beginning no earlier than the model year commencing 4 years after such revised standard is
promulgated.” (emphasis added). This statutory requirement is intended to ensure that
manufacturers of heavy-duty vehicles are afforded sufficient lead time and stability to recoup
their investments in new technology required to comply with more stringent standards.

In the proposed rule, EPA attempts to thwart this statutory requirement by proposing two phase-
in alternatives for complying with the significantly more stringent Tier 3 NMOG+NOXx tailpipe
emissions standards. Under the more favorable primary compliance option, manufacturers must
meet a fleet average standard that is phased-in between Model Years 2018 and 2025 for vehicles
over 6,000 pounds GVWR, but which contravenes the CAA’s explicit four-year lead time
requirement. Under the less favorable alternative compliance option, manufacturers must phase
in 40 percent of their vehicles to the more stringent Tier 3 NMOG+NOx standards beginning in
Model Year 2019, which comports with the statutory four-year lead time requirement, but adds
the significant burden that all of the manufacturer’s vehicles must meet the final standards by
Model Year 2021 — a full four model years ahead of the primary phase-in option.

Footnote: EPA proposes to adopt a similar dual-path approach for “heavy-duty vehicles”
as defined by EPA at 40 CFR §86.1803-01 (i.e., vehicles greater than 8,500 pounds
GVWR but less than or equal to 14,000 pounds GVWR). See 78 Fed. Reg. at 29,875-
29,877. Under the proposed primary compliance option, manufacturers must meet a
declining fleet average standard for NMOG+NOx beginning in Model Year 2018, in
contravention of the CAA’s explicit four-year lead time requirement. Alternatively,
manufacturers can choose to comply beginning in Model Year 2019, which comports
with the four-year lead time requirement, but then are subject to a percent-of-vehicles
phase-in approach rather than a declining fleet average. Again, EPA’s “poison pill”
approach cannot be reconciled with the CAA. Accordingly, Chrysler recommends that
EPA start the declining fleet average in Model Year 2019, consistent with the CAA’s
four-year lead time requirement.

Assuming EPA issues a Tier 3 final rule in late 2013, as planned, Model Year 2014 already
would have begun. Therefore, the CAA requires that the Tier 3 standards applicable to heavy-
duty vehicles take effect no earlier than Model Year 2019 (i.e. four model years after the revised
standards are promulgated per Section 202(a)(3)(C), that is, commencing with the 2015 Model
Year). EPA’s proposed primary compliance option, however, would require manufacturers of
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heavy-duty vehicles to begin complying with the stringent Tier 3 standards in 2018 (i.e., only
three model years after the revised standards are promulgated), and therefore would contravene
the lead time requirement in Section 202(a)(3)(C) of the CAA. Conversely, although EPA’s
alternative compliance option does meet the statutory four-year lead time requirement, it
unreasonably imposes unduly and significantly more burdensome compliance requirements than
the primary compliance option, and does not present manufacturers with a realistic choice.
Moreover, these undue burdens are not rationally related to the four-year lead time requirement
and thus are clearly designed as a punitive stick to force manufacturers to “choose” the non-CAA
compliant primary option with only three years of lead time.

As described in greater detail in the comments provided by the Alliance of Automobile
Manufacturers and Association of Global Automakers, the alternative compliance option, which
complies with the four-year lead time requirement but requires manufacturers to certify all of
their vehicles to the Tier 3 standards a full four model years sooner than the primary phase-in
option, is so burdensome that no reasonable manufacturer would ever choose it; all
manufacturers would essentially be forced into selecting the primary phase-in option and turning
a blind eye to EPA’s blatant violation of the CAA’s lead time requirements for heavy-duty
vehicles. When a regulatory scheme is so heavily weighted or creates significant economic
incentives such that only one of the options is reasonable, that option becomes a mandate and is
no longer truly an option. Providing a significantly more burdensome alternative compliance
path that meets the statutory requirements does not, and cannot, remedy the fact that the primary
compliance path violates the statute.

This dual-path approach that EPA proposes would violate the CAA for an additional reason, as
well. Under Section 202(a)(3)(A)(i) of the CAA, EPA is required to promulgate 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”. Thus, the CAA implicitly requires EPA to
select the single standard that reflects the greatest degree of emission reduction achievable.
Here, it simply cannot be the case that both the primary compliance option (which begins in
Model Year 2018 and requires full compliance with the more stringent standards by 2025) and
the alternative compliance option (which begins in Model Year 2019 and requires full
compliance with the more stringent standards by 2021) reflect the greatest degree of emission
reduction achievable taking into account cost, energy, and safety. Rather, if the three-year
phase-in under the alternative compliance option is in fact achievable considering the specified
factors, then the primary compliance path, which affords manufacturers seven years to meet the
more stringent standards, cannot be reconciled with the CAA requirement that EPA promulgate
standards reflecting the greatest degree of emission reduction achievable. The more likely
explanation, however, is that the primary compliance option reflects the greatest degree of
emission reduction that EPA believes is truly appropriate, whereas the alternative compliance
option is intentionally so burdensome—and therefore far beyond reflecting the greatest degree of
emissions reduction achievable—that manufacturers will be forced to waive their statutory
protections and choose the primary path. This attempt to circumvent the statutory protections
embodied in the CAA cannot be reconciled with the plain provisions of the Act.

4-137



Chapter 4: Proposed Vehicle Emissions Program

Further, Chrysler objects to the requirement that if a manufacturer chooses the alternative
compliance path for any of its vehicles, all of its vehicles, including light-duty vehicles and those
heavy-duty vehicles for which the manufacturer is willing to comply with three years lead time,
must nevertheless meet the final Tier 3 NMOG+NOx standards by 2021 (instead of 2025 under
the primary compliance option). This regulatory scheme, which sweeps in a manufacturer’s
entire fleet if the manufacturer chooses to pursue the alternative compliance option for even just
a single vehicle model, cannot be characterized as an incentive to forego the four-year lead time
requirement; rather, it is a penalty imposed on manufacturers that refuse to forego their statutory
protections. There is no rational basis for penalizing a manufacturer’s entire vehicle fleet simply
because the manufacturer chooses to exercise its statutory right to four years of lead time for one
heavy-duty vehicle model. Plainly, any emissions benefits of earlier compliance would accrue
for those models of vehicles for which the manufacturer might choose earlier compliance. But
precluding that choice and imposing more stringent standards even for those models that might
comply early, just because a different model or models cannot comply early, has no
environmental rationale except to penalize the choice of later compliance for the other models.
That design is arbitrary, unreasonable, and unlawful.

Recommendation: Chrysler recommends that, for vehicles over 6,000 pounds GVWR, the Tier 3
fleet average requirements for FTP and SFTP NMOG+NOx begin in MY 2019 at the currently
proposed Model Year 2019 fleet average emissions levels (under the primary compliance option)
and require full compliance only at Model Year 2025. This approach is in full compliance with
the CAA, completely harmonizes with LEV IIl in MY 2019, and will achieve the same level of
emission reduction as the proposed rule.

Our Response:

Chrysler commented on Clean Air Act requirements for lead time and stability for
vehicles over 6000 Ibs GVWR. Excerpts from these comments pertaining to vehicles over 8500
Ibs GVWR are addressed here. Those dealing with vehicles 6000-8500 Ibs GVWR are
addressed in Chapter 4.1.1.

Comments we received on the proposed HDV standards did not specifically address our
analysis of their technical feasibility. The Manufacturers of Emission Controls Association
(MECA) outlined diesel and gasoline-engine technologies that they expect will be used to
achieve the Tier 3 standards cost-effectively, generally consistent with our RIA. These
comments are discussed in Chapter 4.1.4. Vehicle and engine industry commenters argued that
the case we made for feasibility relied too heavily on extending light-duty truck test data,
supplemented by testing of only two HDVs, neither of which were fully aged or representative of
future vehicles designed to meet our new GHG standards. However, these comments did not
question the feasibility, durability, implementability, or effectiveness of the technologies we
identified, or their ability to achieve the proposed standards. Instead, the focus of these
comments was on statutory provisions for lead time and stability, and on how relaxed standards
for in-use testing and testing at high altitudes would help to implement the standards within the
allotted lead time. These issues, including changes we are making in response to the comments,
are addressed in Sections IV.B.2.c, I[V.B.6.a, and IV.B.6.f, of the preamble to this final rule.
Related additional discussion can be found in Chapters 4.2.4 and 4.2.6.1 below.
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Contrary to the assertions of these commenters, HDV manufacturers clearly have a
choice between the primary LEV III-harmonized phase-in and the alternative percent-of-sales
phase-in. As discussed in the preambles to the proposed and final rules, we are providing for the
LEV IlI-harmonized phase-in to allow manufacturers to more easily market the same HDV
models in all 50 states. We are also providing for the alternative percent-of-sales phase-in so
that manufacturers may choose to benefit from four years of lead time and three years of stability
as specified in CAA section 202(a)(3)(C). That a commenter might view one alternative as
“more favorable” and the other “less favorable” does not mean that a manufacturer does not have
a choice of phase-in alternatives under the Tier 3 program.

As acknowledged by the commenters, the alternative phase-in clearly meets statutory
lead time and stability requirements, but commenters argue that the alternative phase-in of the
Tier 3 HDV standards is not technologically feasible. Commenters who disagreed with our
assessment of the feasibility of the alternative phase-in for HDV manufacturers did not explain
the reasons for their disagreement, beyond referring to similar comments they had on the
analogous light-duty (above 6000 Ibs GVWR) alternative phase-in. However, the proposed
light-duty alternative differs from the one we proposed for HDVs, and the elements in it that
were found objectionable by the manufacturers are not present in the HDV alternative. The
HDYV alternative does not impose “unduly and significantly more burdensome compliance
requirements than the primary compliance option”, and we see no reason to conclude that it does
not present manufacturers with a realistic choice.

Commenters objected that the proposed percent-of-sales alternative has not been shown
by EPA to be feasible, or in fact is infeasible because it mandates the early phase-in of low-
emitting vehicles certified to the final standards. In fact, the percent-of-sales phase-in is no more
stringent than the LEV IlI-harmonized phase-in, so a manufacturer meeting the percent-of-sales
alternative would not have any more difficulty meeting the stringency levels than a manufacturer
using the other approach. EPA chose the phase-in percentages in the percent-of-sales alternative
to result in a fleet average NMOG+NOx level that is equal to the LEV IlI-harmonized standards.
For example, a manufacturer choosing the percent-of-sales approach must demonstrate
(including through use of credits) that 60% of its MY2019 Class 3 fleet meets the final Tier 3
NMOG+NOx standard of 247 mg/mi; the remaining 40% may be certified to pre-Tier 3 NMHC
and NOx standards adding up to 630 mg/mi. On average this Class 3 fleet attains (40%)x(630) +
(60%)x(247) = 400 mg/mi, which is the fleet average standard in this year under the LEV III-
harmonized alternative.

In response to the comments about EPA’s assessment of feasibility for the percent-of-
sales alternative standards, the feasibility analysis provided in the Final RIA, which expressly
addresses the LEV IlI-harmonized phase-in, serves to demonstrate the feasibility of both
alternatives. Contrary to commenters’ contentions, neither alternative mandates the early phase-
in of low-emitting vehicles certified to the final standards, due to the existence of identical
averaging, banking, and trading (ABT) provisions in both alternatives. In fact, with ABT, every
manufacturer can produce the same mix of vehicles in any model year to comply with either
HDV phase-in alternative, with the exception that MY 2018 is a voluntary phase-in year under
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the alternative phase-in and a required year under the LEV IlI-harmonized phase-in. By no
means are manufacturers forced to make only vehicles certified to the final standards.

Some comments seem to assert that the percent-of-sales construct for the alternative was
chosen by EPA to make this alternative so stringent (by forcing some vehicles to meet final
standards four years early) that no reasonable company would use it. This is incorrect, both in
regard to its actual effect (discussed above), and in regard to our intent. Rather, the percent-of-
sales construct for the alternative was proposed and is being adopted to provide manufacturers
with a phase-in alternative that explicitly meets the applicable Clean Air Act stability
requirement, consistent with the commenter’s legal statements.

We are making one change to the percent-of-sales alternative, necessitated by the fact
that this final rule is being signed in 2014, not 2013 as envisioned in the proposal. HDV models
for which the 2019 model year begins before the fourth anniversary of the signature date of this
final rule may be excluded from the Tier 3 fleet average compliance calculations and all other
Tier 3 requirements. These excluded vehicles would instead need to comply with the applicable
pre-Tier 3 standards and requirements for the entire production of these models throughout the
2019 MY. This limited allowance ensures that the alternative meets EPA’s obligation for four
years of lead time under the Clean Air Act. It is similar to a phase-in alternative we provided in
the light-duty vehicle Tier 2 rule (see 65 FR 6747, February 10, 2000).

4.2.2. HDV FTP Exhaust Standards
What Commenters Said:
Truck and Engine Manufacturers Association (EMA):

Chassis-Dynamometer-Certified Heavy-Duty Vehicle NOx Standards:

The current NOx standards for heavy-duty, chassis-certified vehicles are 0.2 g/mile and 0.4
g/mile for Class 2b and Class 3 vehicles, respectively. Under the Proposed Tier 3 Standards,
EPA is proposing two interim bins, one for Class 2b and one for Class 3, both of which are
intended to be “carry-over bins” for existing Tier 2 vehicles. This would allow manufacturers to
continue certifying vehicles that are designed to meet the current standards without any
modifications. However, as proposed, the NOx standards for these “interim bins” are expressed
as three significant digits (0.200 g/mile and 0.400 g/mile for Class 2b and Class 3, respectively).
Such a change represents a significant increase in the stringency of the standards due to the
applicable rounding rules. Having three significant digits (instead of one) means that existing
vehicles would be subject to significantly more stringent NOx standards, which is not consistent
with the intent of creating “interim bins.”

EMA believes that this proposed change in significant digits was unintentional on EPA’s part.
Either way, EPA should not change the number of significant digits for the NOx standard in the
“interim bins” for chassis dynamometer certified heavy-duty vehicles. Rather, the Agency
should — indeed, must — retain the NOx standard at 0.2 g/mile and 0.4 g/mile for Class 2b and
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Class 3 interim bins, respectively. Otherwise, EPA’s proposed standards are inconsistent with its
expressed intent — which EMA supports — to allow “carryover” bins.

Chassis-Dynamometer-Certified Heavy-Duty Vehicle PM Standards:

The current PM standard for heavy-duty, chassis-certified vehicles is 0.02 g/mile for both Class
2b and Class 3 vehicles. Under the Proposed Tier 3 Standards, EPA is proposing two interim
bins, one for Class 2b and one for Class 3, both of which are intended to be “carry-over bins” for
existing Tier 2 vehicles. This would allow manufacturers to continue certifying vehicles that are
designed to meet the current standards without any modifications. However, as proposed (Table
5 of 86.1816-18), the PM standards for these “interim bins” do not match the values in 86.1816-
08. Instead of 0.02 g/mile, the PM standards for the two bins in each class are listed as 0.012
g/mile. Such a change represents a significant increase in the stringency of the standard due to
both the lower value and to the inclusion of three significant digits. The lower numeric value
and the three significant digits (instead of two) means that existing vehicles would be subject to
significantly more stringent PM standards, which is not consistent with the intent of creating
“interim bins.”

EMA believes that this proposed change was unintentional on EPA’s part. Either way, EPA
should not change the numeric level or the number of significant digits for the PM standard in
the “interim bins” for chassis dynamometer certified heavy-duty vehicles. Rather, the Agency
should — indeed, must — retain the PM standards at 0.02 g/mile for both Class 2b and Class 3
interim bins. Otherwise, EPA’s proposed standards are inconsistent with its expressed intent —
which EMA supports — to allow “carryover” bins.

[EMA recommends that EPA undertake the following:]

- Correct the number of significant digits in the NOx standards for chassis-certified heavy-duty
vehicles to maintain the standards at 0.2 g/mi and 0.4 g/mi for Class 2b and Class 3 vehicles,
respectively

- Correct the numeric value and the number of significant digits in the PM standard for chassis-
certified heavy-duty vehicles to maintain the standard at 0.02 g/mi for Class 2b and Class 3
vehicles

Our Response:

We agree with EMA’s comments regarding the numerical levels of the NOx and PM
standards for the interim bins. We have corrected the PM standard accordingly in the
regulations. In response to another comment (made by EMA and others—see Chapter 4.2.2.1),
we have combined the NMOG and NOx standards for these interim bins, with an additional
requirement capping the NOx level in certification testing. This capped level is specified in the
regulation with a single significant digit, as suggested by EMA. This, along with the flexibility
for NOx emissions provided under a combined NMOG+NOx standard, effectively addresses the
EMA comments regarding NOX.

What Commenters Said:
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California Air Resources Board (CARB):

Medium Duty Vehicle Fleet Average Requirement: Unlike the LEV III program that requires
manufactures to certify a defined percentage of their medium-duty vehicle’s to increasingly
stringent emission standards, the proposed Tier 3 program imposes a fleet average emission
requirement for this class of vehicles. Staff has determined that, while different in structure, the
LEV III and proposed Tier 3 emission requirements for medium-duty vehicles are identical.
Accordingly, to provide manufacturers with additional flexibility, CARB will propose an
identical fleet average option for compliance in the LEV III program.

Our Response:

We support CARB’s intent to propose an identical declining fleet average standard
option.

What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global Automakers):

The following list areas from the NPRM preamble for which EPA has requested comment on
exhaust emission related items. This includes comments and recommendations on items that are
not addressed in our main comment letter.

HDVs (FR29874): [EPA] request[s] comment on the usefulness of creating additional bins
between Bin 0 and the next lowest bin in each vehicle class, as a means of encouraging clean
technologies and adding flexibility. We see no need for additional bins beyond the bins needed
to harmonize with the California program.

HDVs (FR29876): [EPA] request[s] comment on extending the voluntary compliance
opportunity to the 2015 model year. Extending voluntary compliance to 2015 as proposed by
EPA provides no meaningful assistance to manufacturers as they transition to Tier 3. Instead,
EPA should pattern its HDV early credit provisions after those proposed for light-duty.

HDVs (FR29878): EPA requests comment on this proposed optional [PM] phase-in mechanism.
We support the optional phase-in mechanism.

Our Response:

We acknowledge the comments from the Alliance and Global Automakers regarding
additional bins, 2015 voluntary compliance, and the proposed optional PM phase-in mechanism,
and are not making changes to the associated final Tier 3 program provisions from what we
proposed. We are finalizing the proposed optional PM phase-in mechanism for which the
commenters expressed support. See Chapter 4.2.5 of this Summary and Analysis of Comments
document for further discussion of comments on early credits.
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4.2.2.1. Combined NMOG + NOx Standards for High Bins
What Commenters Said:
Truck and Engine Manufacturers Association (EMA):

Bin Standards: EPA has proposed separate NMOG and NOx standards for the two highest bins
in both the 8,501-10,000 Ibs. GVWR range and the 10,001-14,000 Ibs. GVWR range of vehicles
and engines. EPA states that its proposal is “equivalent” to California’s LEV II program. EPA
also proposes that those “interim Tier 3” bins be available only through model year 2021. (78
Fed. Reg. at 29875.)

EPA’s proposal is not “equivalent” to the LEV II program nor does it harmonize with California
for the two highest bins in both the 8,501-10,000 Ibs. GVWR range and the 10,001- 14,000 Ibs.
GVWR range of vehicles and engines. Under California’s requirements for the transition from
LEV Il to LEV III standards, manufacturers may choose whether to certify such vehicles and
engines to separate NMOG and NOx or combined NMOG+NOx standards at the same levels as
EPA has proposed for the two highest bins in Classes 2b and 3 (395 (LEV) and 340 (ULEV) for
Class 2b; 630 (LEV) and 570 (ULEV) for Class 3). Moreover, the California LEV III
regulations allow manufacturers to certify to those combined NMOG+NOx standards for as long
as manufacturers are able to do so while still meeting the fleet-wide phase-in requirements.
Manufacturers certifying to those combined standards also will meet combined OBDII
thresholds as part of certification.

Meanwhile, EPA also is proposing to adopt ARB’s OBDII regulations. Even though ARB’s
OBDII threshold for NMOG+NOx will be combined, manufacturers certifying products in those
bins will not be able to certify to a combined standard or OBDII threshold, eliminating the
possibility of certification to a 50-state vehicle.

EPA should provide manufacturers with the same option to certify to combined NMOG+NOx
standards for all bins in the 8,501-14,000 Ibs. GVWR range and should allow such option
beyond the 2021 model year. Manufacturers who have done the development and testing
necessary to certify such vehicles to the ARB combined standards will have done so also with
the expectation that EPA would align its standards to assure harmonization nationwide. EPA’s
Proposed Rule would force certification to separate NMOG and NOx standards for those bins
and undermine manufacturers’ ability to certify a 50-state vehicle. Such a result would be
contrary to EPA’s stated goal in the Proposed Rule.

Consistent with its intent to align the EPA program with the ARB standards generally, and to
support harmonization where technically feasible and reasonable, EPA should allow
manufacturers the option to certify to combined NMOG+NOx standards for the “interim” bins
for as long as manufacturers are able to do so.
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Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global Automakers):

HDVs (FR29875): [EPA proposes] that vehicles in the interim bins meet separate NMOG and
NOX standards, as indicated in Table IV-13, rather than combined NMOG+NOX standards...
[EPA requests] comment on this issue and the proposed approach to addressing it.

We support combined NMOG+NOx for the interim HDV bins, consistent with the California
program and all other Tier 3 bins.

Our Response:

Industry commenters objected to both the proposed sunsetting of the interim bins and the
proposed separate NOx and NMOG standards for these bins, arguing that they overly restrict
manufacturer flexibility and work against harmonization with LEV III. However, commenters
did not address EPA’s concern expressed in the NPRM regarding increased NOx emissions at
the interim bin levels.

After considering the comments, we believe a modified approach to the interim bins can
at least partly address the industry concerns regarding harmonization while still precluding
backsliding on NOx levels. We are finalizing the interim bins with combined NMOG+NOx
standards as requested by the commenters, but are adopting a restriction on deterioration-
adjusted NOx levels in certification testing, to the levels allowed under the current standards in
40 CFR 86.1816-08. These are 0.2 and 0.4 g/mi for Class 2b and Class 3, respectively. This
restriction will not apply to vehicles in use, and does not impose a parallel NMOG restriction.
Given our continuing concerns about NOx increases that would be allowed by the combined
standards at the interim bin levels, we believe that this approach and the associated certification
burden are reasonable, noting that manufacturers already must obtain NOX test results in
certifying to an NMOG+NOx standard, and the differing NOx and NMOG deterioration
mechanisms will likely dictate that they be considered separately in obtaining deteriorated
NMOG+NOx levels for certification.

We believe that making the interim bins available indefinitely would run counter to their
limited purpose as an aid to making the transition to Tier 3 emissions levels. Making these bins
permanent would, we believe, necessitate that they take on other key elements of the Tier 3
program such as longer useful life, SFTP compliance, and the use of Tier 3 certification fuel.
These requirements in turn would negate the usefulness of these bins in helping to carry over
some pre-Tier 3 vehicle designs during the transition years in which the declining fleet average
standard levels are high enough to accommodate their continued sale. By MY 2022, the fleet-
wide standard will be stringent enough to effectively eliminate the ability of manufacturers to use
interim bins while meeting the declining fleet average standard levels. We are therefore
adopting the sunsetting of the interim bins as proposed, making them available only through MY
2021.

4.2.3. HDV SFTP Exhaust Standards
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What Commenters Said:
California Air Resources Board (CARB):

Linking of Medium-Duty Vehicle FTP and SFTP Emission Standards: CARB supports the
proposal to require medium-duty vehicles certifying to a Tier 3 ultralow- emission vehicle or
super-ultra-low-emission vehicle FTP-equivalent emission category to certify to the equivalent
SFTP emission category as well. CARB believes this requirement is appropriate because the
SFTP emission standards were designed to be met using the same hardware required to meet the
FTP emission standards. Accordingly, CARB intends to propose alignment with this proposal
once the Tier 3 program is finalized.

International Council on Clean Transportation (ICCT):

ICCT fully supports extending the supplemental FTP requirements to complete vehicles between
8,500 and 14,000, which were previously exempt.

Our Response:

We support CARB’s intent to propose alignment with our requirement linking SFTP and
FTP compliance.

4.2.4. HDV In-Use Standards
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global Automakers):

Interim In-Use Standards: For the > 8,500 pounds GVWR vehicles and for the SFTP standards
for LDVs, the proposed Tier 3 regulations do not contain the interim in-use standards that were
adopted in LEV III. Interim in-use standards do not change the certification value, and therefore
should not have any environmental impacts. However, manufacturers must certify much bigger
vehicles to much lower standards across the board at the same time they’re introducing new
GHG reduction technologies. For example, HDVs 8,500 — 10,000 pounds GVWR currently
meet standards in the range of 340 mg/mile NMOG+NOXx, but vehicles will need to meet
standards that are half that as Tier 3 and LEV III phase in. The same is true for vehicles 10,000
— 14,000 pounds GVWR where the standards are currently about 560 mg/mile but will have to
meet standards almost half that under Tier 3. While these standards appear numerically higher
than the LDV standards, they are comparable in terms of stringency and emission control
hardware required given that they apply to larger vehicles that are tested under much heavier
loads including at adjusted loaded weight (ALW) instead of loaded vehicle weight (LVW).
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The manufacturers do not have extensive in-use experience at these levels for these larger
vehicles and could face substantial jeopardy as the standards are adopted across a large segment
of their fleet. Interim in-use standards, which have historically been granted, simply reduce this
jeopardy and allow manufacturers to gain in-use data and experience with new, more stringent
requirements.

Similarly, interim in-use standards are appropriate for SFTP for both the MDV and LDV classes.
For the first time ever, the SFTP standards will apply at a 150,000 mile useful life. And the
required levels will be far lower than current standard levels. These two factors, coupled with
the rapid introduction of new technologies driven by the GHG and fuel economy requirements,
justify the need for interim in-use SFTP standards to help manufacturers manage their in-use
compliance risk.

Recommendation: We recommend EPA continue the historic practice of allowing interim in-use
standards by harmonizing with the LEV III interim in-use standards for the HDV FTP and SFTP
requirements and the LDV SFTP requirements.

Heavy Duty Vehicle FTP, SFTP, Altitude and PM Interim In-use Standards:

We propose that EPA align with the CA LEV III program by adopting the same interim in-use
provisions for the FTP, SFTP and PM that are provided in LEV III. These interim standards are
necessary to mitigate the risks (both known and unknown) as manufacturers phase in to the new
lower standards, a task which is complicated by: (1) rollout of new GHG-enabling engine
technologies; (2) first-time application of SFTP standards to HDVs; (3) new test cycle (LA-92);
(4) new PM test procedures (Part 1066); and (5) differences between federal and CA market fuel
quality (i.e., sulfur).

In support of its decision to exclude the LEV III interim in-use provisions from the Tier 3
program, EPA used data generated from only two vehicles. These vehicles were not aged to
150,000 mile full useful life, and were not representative of the vehicles that will be needed to
meet new stringent HDV GHG standards. EPA also referenced vehicle data taken from the
existing light-duty fleet to support the view that interim standards were not needed. The selected
vehicles had powertrains similar to their heavy-duty counterparts; however, these LDVs were not
run at adjusted loaded vehicle weight (ALVW) and cannot be properly used to make this
determination.

Recommendation: We recommend: (1) Harmonizing with LEV III by adopting the interim in-use
standards for vehicles >6,000 pounds GVWR for both FTP and SFTP.

California Air Resources Board (CARB):

SFTP Medium-Duty Vehicle Interim In-Use Emission Standards: CARB supports U.S. EPA’s
proposal to not include interim in-use emission standards for NMOG+NOx and PM in the
medium-duty vehicle SFTP program. CARB agrees that the technologies required for SFTP
compliance are well-established and sufficient lead time is provided such that in-use interim
emission standards, which are typically reserved for new technologies are not needed.
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Accordingly, CARB intends to propose alignment with this proposal once the Tier 3 program is
finalized.

Ford Motor Company (Ford):

HDV Interim In-Use Standards: In the Tier 3 NPRM, EPA did not adopt the LEV III interim in-
use provisions for vehicles in the 8,500-14,000 pound weight classes. Ford believes that EPA’s
reluctance to harmonize with this aspect of the LEV III program is due, at least in part, to a lack
of data supporting the need for such provisions. Interim standards are typically intended to
provide a temporary mechanism for manufacturers to handle the known challenges and
unforeseen difficulties associated with the implementation of new, more stringent requirements.
Since manufacturers cannot be expected to supply data to substantiate all such future concerns
(the relevant vehicles and/or technologies often do not yet exist or have not yet been realized in
“hardware”), we believe that there is sufficient uncertainty in the proposed HDV program alone
to justify the adoption of the interim standards finalized in the LEV III program. These
uncertainties include an entirely new testing mode for heavy-duty vehicles (i.e. SFTP), new
application of LA-92 test cycle, and the roll-out of new test procedures in Part 1066. These
concerns are further intensified by the need to implement the new, innovative technologies and
vehicle configurations that will be required to meet the challenging GHG standards in this same
timeframe. It should also be noted that the case for interim standards is particularly strong in
regards to PM, not only because of the unique PM challenges for heavier vehicles detailed in the
preceding section, but also because EPA has proposed a new PM test procedure in Part 1066.

Recommendation: Ford proposes that EPA adopt the FTP and SFTP interim in-use standards
(including PM) that were finalized in California’s LEV IIIl MDV program.

General Motors LLC (GM):

Another important area for harmonization relates to in-use compliance. In-use compliance is the
biggest technical hurdle for manufacturers, and also the greatest risk to manufacturers due to all
of the factors that can impact in-use emission testing results. To help manage this in-use
compliance risk during the transitional years, the LEV III regulations provide interim in-use
standards. The Tier 3 regulations adopt some but not all of the LEV III interim in-use standards,
and as detailed in the Alliance/Global comments, GM requests that EPA adopt all the types of
interim in-use standards adopted in LEV III to ensure harmonization.

Truck and Engine Manufacturers Association (EMA):

Interim In-Use Standards: For vehicles above 8,500 Ibs. GVWR, the Proposed Tier 3 Standards
do not include the interim in-use standards that were adopted in the ARB LEV III program. EPA
should continue the historic practice of allowing interim in-use standards by harmonizing with
the LEV III interim in-use standards for the Heavy-Duty Vehicle FTP and SFTP requirements.

The interim standards are necessary to address challenges (both known and unknown) that

manufacturers will face as they phase products in to the new, more-stringent Tier 3 standards.
As manufacturers design, research, test, and produce Tier 3-compliant vehicles and engines that
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are commercially viable for introduction into the market, manufacturers also must address the
following challenges: (1) rollout of new GHG-enabling engine technologies; (2) the first-time
application of SFTP standards to Heavy-Duty Vehicles (and at 150,000-mile useful life); (3) a
new test cycle (LA-92); (4) new PM test procedures; and (5) differences between federal and
California market fuel quality (i.e., sulfur). Without interim in-use standards, manufacturers face
greater risk that they will not be able to produce fully-compliant vehicles and engines or meet
customer demands for robust and reliable product.

The Proposed Rule would require manufacturers to certify much larger vehicles to much lower
standards across the board at the same time they are introducing new GHG reduction
technologies. For example, Heavy-Duty Vehicles 8,501-10,000 Ibs. GVWR currently meet
standards in the range of 340 mg/mile NMOG+NOXx, but such vehicles will need to meet
standards that are half that as Tier 3 and LEV III phase in. The same is true for vehicles 10,001—
14,000 Ibs. GVWR, where the standards currently are about 560 mg/mile but will be reduced to
half that under Tier 3.

EPA has failed to demonstrate that its proposal to exclude interim in-use standards for Heavy-
Duty Vehicles above 8,500 Ibs. GVWR is technologically feasible. In support of its proposal to
exclude the LEV III interim in-use provisions from the Tier 3 program for vehicles over 8,500
Ibs. GVWR, EPA used data generated from only two medium-duty vehicles which were not aged
to 150,000 miles full useful life and were not representative of the vehicles that will be needed to
meet new, stringent GHG standards for heavy-duty vehicles. In addition, EPA referred to light-
duty vehicles with powertrains similar to their heavy-duty counterparts as support for the lack of
interim in-use standards. Yet, as discussed above, in apparently relying on such light-duty data,
EPA did not account for the additional technical challenges associated with meeting the
proposed standards for vehicles and engines over 8,500 Ibs. GVWR at ALVW.

Heavy-Duty Vehicles are designed to do work. Manufacturers must design engines used in such
“work-capable” vehicles with characteristics that allow the vehicle to do the work of hauling or
towing when such work is required. The design aspects of work vehicles impose laws of physics
and thermodynamics which result in work-capable vehicles having different emission
characteristics than light-duty vehicles. As a result, heavy-duty vehicles must be compliant
under much heavier loads than their light-duty counterparts. Light-duty vehicles cannot and
should not be relied on for demonstrating the technological feasibility of standards applied to
heavier vehicles at ALVW. As a result, EPA has failed to show that excluding interim in-use
standards is technologically feasible for manufacturers.

Manufacturers do not have extensive in-use compliance experience at the proposed standard
levels for larger, heavier-duty vehicles and could face significant challenges. Any time there is a
substantial change in regulatory requirements, as standards are adopted across a large segment of
their fleets, manufacturers not only must meet compliance obstacles but also address customer
concerns as new products and new technologies are introduced into the market. Interim in-use
standards, which have historically been allowed, reduce the potential compliance risks and
impediments to customer acceptance and permit manufacturers to use in-use data and experience
with the new, more stringent requirements to make any adjustments necessary to assure
compliance with the fully-implemented final standards.
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In order to make its program practical and implementable, EPA should align with the California
LEV III program by adopting the same interim in-use provisions for the FTP, SFTP and PM
standards as are provided in LEV III.

- Include interim in-use FTP, SFTP, and SFTP PM standards for vehicles above 8,500 lbs.
GVWR

Our Response:

After considering the comments we have concluded that relaxed interim in-use standards
are appropriate for HDVs, both for FTP and SFTP testing. The comments we received from
CARRB, offered in the spirit of fostering harmonization, do not provide new technical information
in support of going forward with our proposal not to set interim in-use standards. We are
adopting HDV in-use standards levels that are identical to those adopted for LEV IIIl. We
consider these levels reasonable, in line with relaxed in-use standards adopted in past programs,
and helpful toward harmonization.

We are not applying interim in-use NMOG+NOx standards to the interim (two highest)
bins for the FTP standards, because these bins are intended for carry-over of existing designs,
and there should be little uncertainty over their in-use emissions performance. Interim bin
vehicles certified to the Tier 3 PM standards shall, however, be subject to the relaxed in-use PM
standards in the same way as for HDVs in other bins. Bin 0 standards are driven by specific
zero-emissions technologies for which in-use margins would not be appropriate, and so we are
not setting in-use standards for Bin 0. We are also adopting the general approach taken in LEV
III of making these interim standards available during the phase-in period (model years 2016-
2022) for the first two model years that a test group is newly certified to a Tier 3 NMOG+NOx
or PM standard.

4.2.5. HDV Emissions Averaging, Banking, and Trading Program
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global Automakers):

Early Opt-in vs. Early Credits:

Historically, agencies have provided a mechanism to earn early credits in order to facilitate the
transition into more stringent fleet average requirements and to safeguard against unforeseen
circumstances that could cause a deficit situation. Although the proposed HDV program allows
manufactures to opt-in to the program early, this is not equivalent to providing early credits. The
early opt-in option is also more stringent than the LEV III program, which will allow for
carryover of LEV II credits into the LEV III phase-in. Given the short lead time, extending this
opt-in period to the MY 2015 would not provide significant additional flexibility to
manufacturers.
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Recommendation: We propose that EPA align the HDV credit provisions with the light-duty
program by allowing early credits to be generated in MYs 2016 and 2017 vs. a Bin 395/630
average. National HDV credits could then be proportionally capped at the CA level in MY 2018.

VEC vs. Fleet average:

EPA is proposing a fleet-average based compliance for HDVs. This is different than ARB’s
approach in LEV III, which uses Vehicle Equivalent Credits (VEC) to determine compliance.
Adoption of these incongruent approaches for compliance demonstration and reporting would
prevent the harmonization of LEV III and Tier 3 for HDVs, even though the stringency of the
EPA and California standards are equivalent. Since the stringency is equivalent, manufacturers
have no preference for the method. ARB staff have indicated that ARB would consider allowing
optional compliance with the EPA fleet average. Although this would have the effect of
harmonizing the requirements, ARB is not currently in rulemaking and cannot consider
providing this option until after EPA finalizes Tier 3.

Recommendation: Since EPA is in rulemaking, we recommend that EPA provide an option for
manufacturers to comply using California’s VEC system. After EPA finalizes Tier 3 and ARB
adopts the optional compliance with the fleet average approach in Tier 3 (assuming ARB does
so0), manufacturers would not object to EPA eliminating the California VEC option.

Our Response:

Industry commenters argued that EPA should align the HDV credit provisions with the
light-duty program by allowing early Tier 3 credits to be generated in MY's 2016 and 2017,
calculated relative to the highest Class 2b and Class 3 bin NMOG+NOx levels (395 and 630
mg/mi, respectively), and capped at a level proportional to the California level in MY 2018.
However, these highest bin levels correspond to those of the existing HDV standards for NMHC
and NOx, and are significantly higher than the MY 2016 and 2017 LEV III levels. Thus vehicles
designed to just meet the LEV III standards in these years could generate a large preliminary
number of credits under the industry’s Tier 3 early credits proposal, credits they would not earn
in LEV 111, thereby potentially thwarting the harmonization of the two programs, undermining
the stringency and benefits of Tier 3, and bringing into question whether the standards should be
revised to meet the requirements of Clean Air Act section 202(a)(3)(A).

We considered whether truncating that credit bank for each manufacturer in 2018 such
that it is proportional to their LEV III balance, combined with additional restrictions on trading
and banking, would address these concerns and restore a harmonized credit status in that year.
However, such an approach would constitute an unnecessarily complex and uncertain pathway to
the same result as that achieved under EPA’s early opt-in provisions. We are also not we
providing for the conversion of pre-Tier 3 HDV credits for use in Tier 3, as we believe that by
providing an early Tier 3 opt-in program for HDVs, capable of generating credits for two model
years before the mandatory standards take effect (even longer under the alternative percent-of-
sales phase-in approach), we are giving ample opportunity for the manufacturers to accumulate
early credits. HDV manufacturers are currently certifying their vehicles to existing standards
without generating or using NOx or NMHC credits, and the levels we set for Tier 3 standards are
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not based on any assumption of credit transfers into Tier 3. Allowing such transfers would also
introduce new complexities in dealing with the conversion of NOx and NMHC credits into
NMOG+NOx credits.

Manufacturers commented that the proposed fleet average compliance approach is
incongruous with California’s LEV III method based on vehicle equivalent credits (VECs).
Although stating that they do not have a preference for the method (since the stringency is
equivalent), they recommended that EPA foster harmonization by providing a compliance option
based on VECs. We believe that such an option would add unnecessary complexity to the Tier 3
program, and is made even more unnecessary by the intent expressed in CARB’s written
comments to propose a fleet average option for LEV III that is identical to EPA’s approach.

4.2.6. Other HDV Provisions
What Commenters Said:

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global Automakers):

Chassis vs. Dyno Cert:

We request that EPA align with LEV III and allow the option to choose chassis or dyno
certification for complete diesel engines 10,000-14,000 1bs. GVWR (Class 3). Without this
option, manufacturer’s may be required to dual certify vehicle models that include variants both
under and over 14,000 pounds.

International Council on Clean Transportation (ICCT):

The ICCT supports maintaining fuel-neutral criteria emissions standards for heavy-duty vehicles.
We also fully support extending chassis-based emission requirements to all complete vehicles up
to 14,000 gross vehicle weight.

It is ICCT’s position that technology-neutral performance standards are critical in any
transportation policy, especially one that involves multiple and alternative fuels that can all be
utilized as part of meeting emissions and energy objectives. Thus, we are supportive of
maintaining fuel neutral criteria emissions standards for heavy-duty vehicles.

The ICCT fully supports extending chassis-based emission requirements to all complete vehicles
up to 14,000 gross vehicle weight. The trend since the first standards were adopted in the 1970s
has been to increase the GVW of pickup and other light trucks above the threshold for light-duty
emission standards. This has especially been a problem for diesel engines in pickup trucks,
which are only sold above 8,500 GVW in order to avoid the light-duty emission standards.
Extending the threshold to 14,000 GVW will ensure emission standards are applied appropriately
to all complete vehicles.

Truck and Engine Manufacturers Association (EMA):
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Chassis- and Engine-Dynamometer Certification of Complete Vehicles:

EPA has proposed to “codify” the practice of most, if not all, manufacturers that currently
chassis-certify their Heavy-Duty Vehicles by requiring all diesel-fueled complete vehicles to be
chassis-certified under the Proposed Rule. Furthermore, although incomplete Heavy-Duty
Vehicles are not required to be chassis-certified, EPA has requested comment on requiring
chassis certification of Class 2 incomplete vehicles as is required under the California Air
Resources Board’s (“ARB”) LEV III program for vehicles up to 10,000 1bs. GVWR.

EMA and its members oppose mandatory chassis-certification for any class of engines or
vehicles over 8,500 Ibs. GVWR. Even if manufacturers have more frequently chosen to certify
such vehicles on the chassis test, EPA should not remove the flexibility manufacturers currently
have with respect to certification of diesel-fueled complete vehicles. Rather, EPA should
finalize a rule that allows engine manufacturers the continued option to choose either chassis-
dynamometer or engine-dynamometer certification for both complete and incomplete
engines/vehicles over 8,500 Ibs. GVWR. Maintaining the option allows manufacturers
continued flexibility in certification decisions, thereby minimizing unnecessary costs and
certification burdens.

EMA recognizes that its recommendation for optional chassis-certification for complete vehicles
is one area where we are not recommending harmonization with ARB, which mandates chassis-
dynamometer certification for complete vehicles with GVWRs between 8,501 and 10,000 Ibs.
GVWR. Such lack of harmonization in this area is appropriate, however, as it provides
manufacturers greater compliance flexibility without adverse emissions impact.

If EPA nevertheless proceeds with mandatory chassis-certification, EPA, at a minimum, should
align with ARB’s LEV III Rule and allow manufacturers the option of engine or chassis
dynamometer certification for complete vehicles with GVWRs between 10,001 and 14,000 Ibs.
or the engines used in them.

- Allow engine manufacturers the continued option to choose either chassis dynamometer or
engine-dynamometer certification for both complete and incomplete vehicles between 8,501 Ibs.
and 14,000 lbs. GVWR.

- Adopt the recommended high-altitude standards for heavy-duty vehicles.

- Engage in further review of optional chassis- or engine-dynamometer certification for gasoline-
or diesel-fueled vehicles over 14,000 Ibs. GVWR.

Our Response:

Industry commenters opposed mandatory chassis certification for complete diesel
vehicles, especially for vehicles in Class 3. ICCT supported it. It is difficult to assess the degree
to which a desire to avoid light-duty regulations has driven a shift in the diesel market toward
heavy-duty pickups as asserted by ICCT. Nevertheless, although sensitive to the issues raised by
the manufacturers, we remain concerned that the fleet average standard program we are
finalizing would not work well if a major fleet component, such as complete Class 3 diesel
trucks, can be left in or taken out of the fleet calculation based on what each manufacturer
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considers to be most advantageous. We believe the resulting competitive issues and
uncertainties would be problematic, given the wide variance in gasoline/diesel HDV sales among
the manufacturers, our provision for averaging across each manufacturer’s entire Class 2b/3
fleet, and the overwhelming preponderance of diesels in the Class 3 market. It would also create
uncertainties in the Tier 3 environmental benefits, given the pronounced difference between
these Tier 3 standards and the heavy-duty diesel engine standards we set 13 years ago, which we
expect to remain in effect for the foreseeable future.

As a result, we are finalizing the proposed requirement for chassis certification of
complete (but not incomplete) diesel Class 2b/Class 3 HDVs, except that we are providing that
manufacturers of complete diesel Class 3 HDVs may, instead of certifying these vehicles, install
diesel engines that are engine-certified in any model year that the engine family has less than half
of its sales being installed in such complete Class 3 vehicles. This provision is intended to help
address manufacturers’ concern about dual certification, while at the same time ensuring a
coherent fleetwide standards regimen in this vehicle class. It also better harmonizes with
California’s LEV III program which does not mandate chassis certification for diesel Class 3
vehicles. By only allowing for engine-certified vehicles when they use engines primarily
produced for other purposes, we believe this approach adequately guards against potential
abuse. In the case of complete diesel Class 3 HDVs produced by a company other than the
engine certifier, the responsibility for ensuring the sales limit is not exceeded remains with the
vehicle manufacturer, who will need to coordinate with the engine supplier.

4.2.6.1. High Altitude Standards
What Commenters Said:

Truck and Engine Manufacturers Association (EMA):

High-Altitude Standards:

EPA requires high-altitude testing for Heavy-Duty Vehicles (8,501-14,000 1bs. GVWR). While
EPA provides high-altitude testing relief in the Tier 3 Rule (relative to low-altitude standards) for
light-duty vehicles, EPA does not provide similar relief for Heavy-Duty Vehicles. (78 Fed. Reg.
29870, Table IV-9.) Separate high-altitude standards such as those provided in the light-duty
Tier 3 program also are needed for HDVs, which must test at ALVW even at high altitude.

EMA recommends that EPA adopt separate high-altitude standards for Heavy-Duty Vehicles in
the same proportion as it provides for LDVs. The table below (marked “Table IV- 13B” to
indicate its proposed placement in the Preamble) [ The table can be found on p. 8 of Docket
number EPA-HQ-OAR-2011-0135-4314-A1] shows the high-altitude FTP Standards
recommended by EMA. Consistent with the proposed relief for light-duty vehicles, no
adjustment is made for the interim bins.

EMA has recommended high-altitude standards for Class 2b Bin 250 and for Class 3 Bin 400
that are higher than the high-altitude standard for Class 2b Bin 340 and for Class 3 bin 570,
respectively. The explanation for this apparent anomaly is that the useful life for the non-interim
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bins is higher (150,000 miles) than it is for the interim bins (120,000 miles), thus requiring
higher standards for the immediately lower bins.

Ford Motor Company (Ford):

HDV High-Altitude Provisions:

In the proposed rule, EPA acknowledged that fundamental physical challenges exist at high
altitude that typically results in higher emissions during cold starts. EPA accordingly proposed
altitude relief, but only for light-duty vehicles. Heavy duty vehicles have similar, if not greater,
challenges at high altitude. These vehicles are designed to operate under load and trailer tow
conditions, and as a result the emissions systems are located further downstream from the
exhaust manifold relative to a light duty vehicle, further delaying catalyst light-off. To provide
manufacturers with sufficient compliance margin, we propose that EPA provide altitude relief
for the most stringent HDV bins.

Ford proposes that EPA also provide the following high-altitude standards for HDVs:
[Specific proposed high-altitude standards for HDVs follow.]

Alliance of Automobile Manufacturers (Alliance) and Association of Global Automakers
(Global Automakers):

Separate altitude standards such as those provided in the light-duty Tier 3 program are also
needed for HDVs, which must test at ALVW even at high altitude.

We recommend: Adopting separate high-altitude standards for vehicles >6,000 pounds GVWR
in the same proportion as LDV.

Our Response:

Manufacturers argued in their comments that the reasons EPA cited in proposing relief at
high altitudes for light-duty vehicles apply for HDVs as well, and requested that relaxed
NMOG+NOx standards be adopted in the more stringent bins for testing of HDVs at high
altitudes. Ford argued that the challenges could be even greater for HDV's because they are
designed to operate at high altitudes with heavy payloads and towed trailers, and this may
necessitate the locating of emissions systems farther from exhaust manifolds, thereby increasing
catalyst lightoff delays.

Although we agree to a certain extent about the performance of gasoline-fueled HDVs at
high altitudes and their similarity to LDVs, the comments did not alter our view that the
compliance margins provided in the HDV FTP bin standards compared to what the control
technologies can achieve, and the freedom manufacturers have to shift to the more stringent bins
gradually as the program phases in, are adequate to account for these effects at altitude. The
manufacturers provided no data to counter this view.

We note that our adoption of relaxed interim in-use standards for vehicles in these bins
will be directionally helpful to address any remaining concerns by manufacturers regarding
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emissions at altitude (preamble Section IV.B.6.a). This is because testing at high altitudes is
often not required for certification (typically manufacturers use an engineering analysis instead),
and thus the relaxed in-use standards will help to facilitate Tier 3 implementation for any HDV
designs in which in-use problems at high altitudes surface in the initial model years.

4.2.6.2. Vehicles Over 14,000 Lbs.
What Commenters Said:

Truck and Engine Manufacturers Association (EMA):

Optional Certification for Vehicles Over 14,000 Pounds GVWR:

Currently, heavy-duty gasoline vehicles (HDGVs) above 14,000 1bs. GVWR (or the engines
used in them) have the option of certifying on either an engine dynamometer or chassis
dynamometer to demonstrate compliance with GHG requirements. As EPA notes in the
Preamble, manufacturers choosing the chassis dynamometer option to certify a family of
HDGVs for GHGs must use the engine dynamometer test to certify to g/hp-hr standards for all
other emissions. (78 Fed. Reg. at 29883.) EPA requests comment on extending this HDGV
option for the demonstration of compliance with criteria pollutant requirements.

In addition, heavy-duty diesel vehicles (HDDVs) above 14,000 Ibs GVWR (or the engines used
in them) currently must certify on an engine dynamometer to demonstrate compliance for both
criteria pollutant and GHG requirements. EPA requests comment on whether to provide the
option to certify on either an engine dynamometer or chassis dynamometer to demonstrate
compliance with criteria pollutant and GHG requirements to HDDVs (or the engines used in
them).

While EMA generally supports compliance options that provide flexibility to manufacturers in
meeting regulatory requirements, there are still significant unknowns regarding EPA’s intent in
possibly offering the options. EMA recommends that EPA engage heavy-duty engine and
vehicle manufacturers in a thorough review of the issues and their potential impacts. That has
not yet been done. In addition, we will continue to review EPA’s request for comment and will
strive to provide EPA supplemental comments.

Cummins Inc.:

Optional Chassis Certification for Vehicles above 14,000 Pounds GVWR:

The existing heavy-duty greenhouse gas (GHG) regulations allow manufacturers to certify
heavy-duty gasoline vehicles (both complete and cab-complete) on either the engine
dynamometer or chassis dynamometer to demonstrate compliance with GHG requirements.
However such vehicles must be certified on an engine dynamometer for all other emissions
standards (g/hp-hr). EPA requests comment on allowing a manufacturer to certify a heavy-duty
gasoline vehicle (HDGV) for all emissions standards using chassis dynamometer procedures.
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In addition, engines for heavy-duty diesel vehicles (HDDVs) above 14,000 Ibs GVWR currently
must certify on an engine dynamometer to demonstrate compliance for both criteria pollutant and
GHG requirements. EPA requests comment on whether to provide the option to certify on either
the engine dynamometer or chassis dynamometer to demonstrate compliance with criteria
pollutant and GHG requirements for engines for HDDVs.

Cummins does not support an option of chassis certification for GHG or criteria emission
standards for vehicles above 14,000 Ibs GVWR. Cummins urges EPA not to finalize these
options.

In the NPRM, EPA has not provided any regulatory language or discussed this option in detail in
the Preamble. It is not clear how such an option would work and what the limits are relative to
vehicle size. For example, EPA has not specified whether such an option would be limited to
Class 4 vehicles only or if it would extend to even bigger vehicles. In absence of such details, it
is impossible for Cummins or any entity for that matter to consider the implications of these
provisions.

For vehicles above 14,000 Ibs GVWR, EPA already has a robust regulatory framework for both
GHG and criteria emissions based on engine dynamometer test procedures. The engine
dynamometer test cycles (e.g. FTP) are appropriate for such vehicles, and EPA would need to
study the applicability of chassis dynamometer test cycles if the Agency wants to move forward
with consideration of these options.

Under the current GHG rule, HDGVs above 14,000 lbs can certify to chassis standards based on
a ‘complete sister vehicle’ concept. Vehicles above 14,000 Ibs (e.g. Class 4-6 vehicles) are
typically engineered and marketed to meet vocational requirements. Many of the vehicles in this
class are not sold as complete, ready to be placed into service, vehicles. The common sales path
to the end-user is through a specialty body or utility function builder. While the vehicle OEM
can communicate parameters such as aerodynamic design standards to which the finish builders
must comply, the finish body may exceed the frontal projection and/or may affect air flow quite
differently than on a complete pickup truck or even on the bare “cab-complete” vehicle. Hence
it may not be appropriate to use coastdown and test weight information of a complete sister
vehicle (in Class 2b/3) for chassis certification of vehicles above 14,000 Ibs GVWR.

EPA also requested comments on whether manufacturers of such vehicles that are certified to a
Final Tier 3 bin should be allowed to exclude them from the fleet average NMOG+NOX
calculation. Cummins does not support this provision. Excluding these vehicles from fleet
average calculations could potentially lead to unintended consequences. For example, a
manufacturer could increase GVWR of their heavier Class 3 vehicles to just above the threshold
(e.g., 14,001 Ibs GVWR) and then exclude them from fleet average calculations.

Recommendation: Cummins urges EPA not to finalize these proposed options for chassis
certification for vehicles above 14,000 Ibs GVWR or exclusion of these vehicles from fleet
averaging. If EPA wants to consider these options, Cummins would work with the Agency and
other heavy-duty engine and vehicle manufacturers to engage in a complete review of the issues
and potential impacts of such a rule.
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Our Response:

Cummins and EMA responded to our request for comment on optionally extending
chassis-based certification to vehicles over 14,000 Ibs. Both commenters felt that a more
thorough review of the issues and potential impacts involved needs to occur before EPA takes
action on this matter. We agree and are not making this change in this rule.

4.3. Evaporative and Refueling Emission Standard Comments
See 78 FR 29884-29899, May 21, 2013 for full detail on the proposal
4.3.1. Tier 3 Evaporative Emission Standards

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)
Evaporative Emissions 2017 Phase in Requirement:
The Tier 3, LEV III, and PZEV zero evaporative emissions standards are identical. The phase-in
is also identical in all but MY 2017. For MY 2017, California does not require a specific
percentage of a manufacturer’s fleet meet the LEV III evaporative emissions standards. Instead,
MY 2017 vehicles in California that generate PZEV credits are required to certify to the zero
evaporative emission standard. The proposed Tier 3 regulations allow two options for
compliance in MY 2017. The first option requires a manufacturer to meet the Tier 3 evaporative
emissions standard on 40 percent of its fleet less than 6,000 pounds GVWR. The second option
requires the manufacturer to make the PZEV evap systems available nationwide (i.e., for all
California PZEVs, the evaporative emissions control system would need to be sold nationwide).
The Tier 3, LEV III, and PZEV evaporative emissions standards require manufacturers to make
significant hardware changes to the vehicle. These hardware changes trickle down throughout
the manufacturers’ development, testing, certification, and supply chain and require substantial
lead time to avoid very costly disruptions. While the Tier 3 proposal would have provided
sufficient lead time had Tier 3 been finalized in late 2011 (i.e., the 2012 MY), meeting those
same requirements when manufacturers have lost two years of lead time would be very costly
and disruptive. In addition to the early leak emission standard option described above, the option
to make PZEVs available nationwide isn’t necessarily as clear as it could be. We understand that
this option would require that if a manufacturer made a single vehicle model with three option
packages (4-cylinder, 6-cylinder, and hybrid) but only the hybrid was a PZEV, then the
manufacturer would need to make the evaporative system on the hybrid available nationwide.
The manufacturer would not have to meet Tier 3 evap (or PZEV evap) on the 4-cylinder and 6-
cylinder vehicles nor restrict sales of those vehicles. However, the regulatory requirements in
§86-1813-17 could be read to require the manufacturer to produce Tier 3 evap in all three
vehicles, which we understand is not EPA’s intent. Furthermore, we believe EPA’s ultimate
intent with this provision is that manufacturers choosing this option produce about the same
proportion of zero evaporative emission vehicles in the non-Section 177 states as they produce in
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the Section 177 states without being subject to sales mix differences between the two regions
which are beyond the manufacturer’s control. We recommend language below to clarify this
option.

We recommend revising §86-1813-17(g)(3) as follows:

(3) You may disregard the percentage phase-in specified in paragraph (a)(5) of this section for
2017 if you choose 50-state certification for all your vehicles meeting the LEV Il PZEV
evaporative standards in 2017. Under this option, you may not produce a higher-emitting version
of those vehicle models for sale outside of California or the section 177 states. For example, if a
manufacturer produces Model X in four configurations (4-cylinder (50-State non-PZEV), 6-
cylinder (50-State non-PZEV). hybrid (CA PZEV), and hybrid (Federal, non-PZEV), then you
could comply with the 2017 model year requirement by putting the CA-PZEV evap system on
the hybrid (Federal, non-PZEV) vehicle; you would not have to make changes to the 4-cylinder
or 6-cylinder vehicles. Such vehicles may be certified using carryover data under the California
program; however, they may generate or use emission credits only if they are certified to meet
the emission standards of paragraph (a)(2) of this section. Vehicles that comply under this
paragraph (g)(3) may not generate allowances under paragraph (g)(1) of this section, regardless
of the calculated percentage of compliant vehicles in model year 2017. Furthermore, you will be
deemed in compliance if the fraction of 2017 MY vehicles with LEV III PZEV evaporative
systems sold in the non-Section 177 states is within three percent of the fraction of 2017 MY
vehicles you sold in California.’

Our Response:

This option was proposed to permit the manufacturers to simply extend their current
SULEV or PZEV Zero Evap offerings nationwide as a basis for providing the non section 177
states the same emission reduction benefits as would occur in California and the section 177
states. One of several benefits of using the PZEV zero evap only option was that there would be
no end of model year accounting required at the Federal level for the 2017 model year. EPA
recognizes that the fleet mix in each state is not identical and that in phase-in programs such as in
Tier 3 (or LEV III) there could be very minor year-to-year differences in the number of Tier 3
compliant vehicles in any given state. Thus, we see no need for setting the three percent
requirement suggested by the commenter.

Central to this option is the principle that any PZEV zero evap model (e.g., fuel
system/powertrain configuration) offered for sale in California and/or any of the section 177
states must be offered for sale nationwide. This does not preclude a manufacturer from offering
different fuel system/power train configurations of the same base model for sale nationwide but
only if they are offered for sale in California and the section 177 states. Stated differently, to
qualify for this option in the 2017 model year, a manufacturer must offer all fuel system/power
train /configurations/evaporative control system configurations of a base model it sells in
California and the section 177 states in the non-section 177 states also.

High-Altitude testing-FTTP and 3-Day (FR29892)

4-158



Tier 3 Summary and Analysis of Comments

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

EPA indicates the following regarding high altitude 3-day evap.: “We are proposing to keep that
requirement but to allow for an adjustment of 5°F in the temperatures related to the running loss
test within the 3-day test cycle. Thus, the applicable fuel and ambient temperatures at §86.134-96
(f) and (g) would 90+5 °F instead of 95+5 °F for high altitude testing.”

We recommend EPA clarify that all temperature values within the Fuel Tank Temperature
Profile (established for sea level testing) will be adjusted down by 5°F for high altitude testing.
Additionally, the hot soak and diurnal temperatures should be adjusted down by 5 °F for high
altitude testing.

To help reduce the testing burden on industry, we recommend eliminating the high-altitude 3-day
requirement. The 3-Day test includes higher temperature inputs that are not typically
encountered at high altitude.

In fact, to further reduce testing burden on industry, we would support removing the 3-Day
requirement at sea-level as well.

Our Response:

We agree with the commenter regarding the technical rationale for a 5SF° downward
adjustment in the fuel tank temperature profile for testing at altitude. This has merit because of
the nature of the evaporative process for 7.8 RVP fuel at the higher tank temperature and lower
atmospheric pressure a as compared to sea level. The 5°F downward adjustment in the sea level
fuel tank temperature profiles for high altitude testing is still representative for high altitude and
control will still occur using the control systems/technical approaches designed for low altitude
operations. This argument does not apply to the temperature cycle used for the diurnal test
because temperatures of 96°F or more are encountered in high altitude areas in the ozone
season'’ and manufacturers provided no information supporting changes to these test elements at
altitude or sea level. Therefore, we are not eliminating the three day test or adjusting test
temperatures at low or high altitude.

Organization: American Honda Motor Co., Inc.

High Altitude Evaporative Emission Standards:

Under the Tier 3 rule, EPA allows vehicles certified to LEV III to be carried over into Tier 3.
However, LEV III does not specify high altitude standards. Tier 3 sets less stringent
standards/requirements for high altitude conditions, due to many, well-understood reasons (e.g.
lower atmospheric pressure on vapor generation rates, canister loading and purge dynamics, etc).
In §86.113-04(a)(2)(11)(C), EPA states that LEV III vehicles must also meet “standards at high-

' See for example, http://coolweather.net/statetemperature/colorado_temperature.htm.
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altitude conditions.” Honda believes this requirement is too stringent, and inconsistent with
EPA’s intention to relax high altitude obligations. Vehicles that certify to LEV III standards
should be allowed to meet the relaxed high altitude EVAP standards of Tier 3.

Our Response:

We concur with the commenters view regarding hot soak plus diurnal evaporative
emission standards for high altitude. The intent of this provision is for any LEV IIl or PZEV
zero evap carryover vehicles to meet the Tier 3 high altitude standards if it is to be sold outside
of California. For PZEV zero evap carryover the manufacturers can use Tier 2 or Tier 3 fuel to
meet the Tier 3 high altitude standards through the 2019 model year. For vehicles meeting the
LEVIII option 1 or option 2 standards in the 2015 model year and using carryover for future
model years they can use Tier 2 or Tier 3 fuel to meet the Tier 3 high altitude standards. For new
Tier 3, LEV III option 1 or option 2 certifications in the 2016 and later model years they must
use Tier 3 test fuel for the Tier 3 high altitude standards.

What Commenters Said:
Organization: Aston Martin Lagonda Ltd

For evap capability AML recognizes the reasons for EPA wanting to keep all three tests and even
adding a leak test; however the 3 day test still allows point source running loss testing to be
accepted rather than full enclosed chamber measurement. In this respect I would propose that
SVMs certify only using the ORVR test and the 2 day test. The ORVR test effectively drives
canister capacity requirements. The 2 day test is the best method for validating purge capability
(backed up with the bleed test) and for driving a diurnal capable system design. The 3 day test
does not add anything to the validation of an evap system design and in fact with point source
running loss measurement the 3 day test with its extended diurnal does not prove system
capability any further than the 2 day test but does incur significant testing burden and cost for
SVMs. Additionally Aston Martin acknowledges and approves of the removal of the need for the
leak test at time of certification.

Our Response:

The leak test and standard apply at time of certification and in-use, but can be met by
attestation at time of certification. EPA does not concur with the commenter with regard to the
three day evaporative emissions test. The commenter’s technical assertions are often but not
consistently true. For example, for an ORVR system with a mechanical seal, canister volume and
working capacity may be driven by the three day test. The same is the case for sealed fuel tanks
used on some hybrid vehicles and for any non-integrated evaporative and refueling system
canister approaches. Also, it should be noted that another commenter encouraged EPA to
consider diurnal emissions control for more than three days, not less.

What Commenters Said:
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Organization: California Air Resources Board (CARB)

Evaporative canister bleed test standard in-use requirement:

CARB supports U.S. EPA’s proposal to implement an in-use requirement for the bleed test
standard. This in-use requirement would ensure that canister performance is maintained as
vehicles age. Accordingly, CARB intends to propose alignment with this proposal once the Tier
3 program is finalized.

Our Response:

We acknowledge CARB’s support and intention to propose revisions to align with EPA’s
canister bleed test standard and in-use requirements.

4.3.2. Program Structure and Implementation Flexibilities

What Commenters Said:
Organization: Volkswagen Group of America, Inc.

VWGoA would also like to request that the Family Emission Limits (FEL) for evap Tier 3 be set
at a value much lower than the currently proposed 25 mg. This large increment does not provide
the needed flexibility to ensure success on a fleet wide level. VW requests an FEL of 5 mg.

Our Response:

EPA understands that a lower or unfixed increment for the FEL for the hot soak plus
diurnal standard would potentially lead to greater credits or smaller debits. However, we believe
the increment we proposed is appropriate. Setting a smaller increment creates the potential for
false credits which could occur by shaving the compliance margin or by taking credit for the
decay in non-fuel hydrocarbon emissions which occurs over time on real world vehicles.

A 25 mg increment means there will be a compliance margin of zero to 24 mg relative to
the FEL depending on the measured emission level. This is up to 8 percent of the level of the
standard of 300 mg for LDVs/LDT s, which we believe is not an overly high percentage. In
2013 VWGoA certified with compliance margins of 20-80 percent relative to the MSAT
standards, and the differences between the measured levels and the certified levels were very
small ranging from zero to 20 percent. The 25 mg increment generally results in a compliance
margin larger than that for a 5 mg increment, but this is reasonable since, for example, in 2013
all of VWGoA'’s evaporative families certified with a compliance margin of 20 percent or more
of the standard.'® Finally, it should be noted that participation in ABT is voluntary.

818 passavant, G. (February, 2014). “Volkswagen Group of America Evaporative Emissions Certification Data for
the 2013 Model Year”. Memorandum to the docket.
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What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

Cert (FR29887):

Beginning in the 2017 MY, all new evaporative/refueling emission family certifications would
have to meet the proposed EPA Tier 3 certification requirements for both test procedure and
certification test fuel for evaporative and refueling emission standards. This statement should
apply for all new evaporative/refueling certification testing for families certified to the Tier 3
requirements, not all new evaporative/refueling testing. This requirement should not apply to
evaporative/refueling families certified to the Tier 2 requirements.

Our Response:

EPA concurs with the comment. As specified in the preamble, Tier 3 evaporative and
refueling test procedures and certification test fuel apply to vehicles brought into the Tier 3
evaporative emission program. As discussed in the preamble, these requirements vary depending
on the program option and the applicable standards. They do not apply to vehicles still meeting
Tier 2 evaporative emission requirements.

What Commenters Said.:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)
EPA asked for comment on a third option that would require that a manufacturer meet the Tier 3
evaporative emissions standard on 20 percent of its fleet less than 6,000 pounds GVWR and also
meet the leak check standard on those vehicles. We support this option and appreciate that EPA
understands our concerns. We agree that manufacturers could meet the leak check standard on 20
percent of their MY 2017 fleet; however, since these are independent requirements, there is no
reason that manufacturers need to overlap the vehicles meeting Tier 3 evaporative emission
standards with vehicles meeting the leak check standard.

Recommendation:

1. We recommend adding the following as new paragraph §86-1813-17(g)(2).

“(2) For 2017 model year only, you may reduce the percentage phase-in specified in paragraph
(a)(5) of this section to 20 percent of projected vehicle sales of vehicles at or below 6,000 pounds
GVWR, if you also certify 20 percent of your vehicles at or below 6,000 pounds GVWR to the
Tier 3 leak emission standard in paragraph (a)(4) of this section. Also, if you certify vehicles
above 6,000 pounds GVWR to the Tier 3 evaporative emissions standard in model year 2017,
you may count projected U.S. sales of those vehicles toward your calculation for meeting the 20
percent Tier 3 evaporative emissions phase-in requirement in 2017 (numerator only).”

What Commenters Said:
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Organization: General Motors LLC (GM)

For phasing in the evaporative emission standards, we support a 20% requirement in 2017
coupled with an alternative phase-in approach starting in 2017 to facilitate the ramp-up to
national volumes while maintaining equivalent stringency with the California LEV III program.
This is detailed further below.

Evaporative Emission Phase-in

EPA asked for comment on the Tier 3 evaporative emission phase-in schedule options. One of
the phase-in options listed would require OEMs to meet the Tier 3 evaporative emissions
standards in the 2017 model year for 20% of their fleet for passenger cars and LDTs < 6,000 Ibs.
GVWR. These vehicles would also have to comply with the leak check standard. Phase-in
schedules greater than the 20% option are problematic due to insufficient lead-time and zero
evaporative system component supplier constraints. Therefore, GM supports a 20% requirement
in the 2017 model year.

The evaporative emission phase-in rate is especially aggressive, and the combination of a 20%
requirement in 2017 along with the allowance of an alternative phase-in approach beginning in
2017 will provide needed flexibility for expanding zero evaporative system technology
throughout the U.S.

Our Response:

The 20/20 option for the 2017 model year is included in the final rule. The number of
vehicles needed to meet the 20 percent value is based on multiplying 0.2 times the passenger car
and light truck sales < 6,000 Ibs GVWR for the non-section 177 states and excluding California.
Compliance with this value can be from any vehicle category covered by the Tier 3 program.
Under the 20/20 program the manufacturer must meet or exceed each of the two values: 20
percent Tier 3 evaporative hot soak plus diurnal and 20 percent leak standard. These standards
may be net on the same or different vehicles. Manufacturers utilizing this option will have to
demonstrate that they meet the 20 percent requirement based on actual sales after the end of the
2017 model year. There is no flexibility to under comply with one percentage but offset by over
complying with the other. These vehicles must also meet the 0.020” evaporative system leak
monitoring requirement which also takes effect in the 2017 model year.

4.3.3. Alternative Phase-in Percentage Approach

What Commenters Said.:
Organization: General Motors LLC (GM)

In addition, GM supports the allowance of an alternative phase-in approach, starting in 2017
model year, which allows flexibility from model year to model year in the phase-in percentage as
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long as the manufacturer achieves a minimum number of phase-in points equivalent to the
baseline phase-in percentage.

The evaporative emission phase-in rate is especially aggressive, and the combination of a 20%
requirement in 2017 along with the allowance of an alternative phase-in approach beginning in
2017 will provide needed flexibility for expanding zero evaporative system technology
throughout the U.S.

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

Alternative Phase-in Percentage Approach: EPA proposes that manufacturers may use an
alternative phase-in approach that is equivalent to the normal percentage phase-in requirement
measured over the course of the phase-in period but allows more flexibility between model
years. Specifically, in lieu of meeting the 60/60/80/80/100% phase-in requirement over MY's
2018-2022, EPA proposes allowing a manufacturer to meet a phase-in that adds up to a value of
1040 or greater using the formula 5 x 2018MY% + 4 x 2019MY% + 3 x 2020MY% + 2 x
2021MY % + 1 x 2022MY %. In addition to providing manufacturers added flexibility between
model years, this approach also provides an incentive to over-achieve relative to the normal
percentage phase-in requirement in the early years of the phase-in. We support the availability of
this alternative phase-in approach.

EPA also asks for comment on whether this alternative phase-in approach should include the
2017 model year, based on a 2017 percentage requirement of either 40% or 20%. We support
including MY 2017 in the alternative phase-in approach based on a MY 2017 requirement of
20%. As EPA notes in the preamble, the above equation would be modified as follows to
accommodate this change: 6 x 2017MY% + 5 x 2018MY% + 4 x 2019MY% + 3 x 2020MY % +
2x2021IMY% + 1 x 2022MY % must be greater than or equal to 1160. We believe this
alternative phase-in approach would give auto manufacturers the flexibility they need to ramp-up
Tier 3 evaporative emission systems to a nationwide level across 100% of their models by MY
2022.

Recommendation: We support inclusion of an alternate phase-in, as well as an alternate phase-in
that includes MY 2017.

Our Response:

EPA is incorporating an alternative phase-in scheme which includes the 2017 model year.
As stated by the commenter, we proposed the alternative phase-in percentage approach and are
finalizing it including the option to include the 2017 model year for the 20 percent option.
However, for the 20 percent option in 2017 under the alternative phase-in scheme, the vehicles
must meet the hot soak plus diurnal, leak standard, and the OBD 0.020” evaporative system leak
monitoring requirements. Over compliance with the 20 percent hot soak plus diurnal requirement
could earn “points” toward the required total in the alternative phase-in scheme.
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EPA is also including the 40 percent of passenger cars and light trucks < 6000 lbs
GVWR option in the alternative phase-in percentage approach if a manufacturer elects that
option for the 2017 model year. In either the 20 or 40 percent options, compliant vehicles can be
from any class covered by the Tier 3 evaporative emission standards, but the number of vehicles
is based on the percentage (i.e., 20% or 40%) of passenger cars and light trucks < 6000 Ibs
GVWR excluding sales in California and the section 177 states.

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

End of year validation for non-ABT (FR29887):

EPA indicates the following requirement regarding the Tier 3 Evap. Phase-in: “At the end of the
model year they would be expected to show that the percentages were met and if not they would
either use additional allowances or bring more vehicle families into the calculation.”

EPA indicates that the end of year validation with actual production volumes is necessary
because they allow for fleet averaging.

We recommend EPA clarify that end of year validation with actual production volumes is not
required if the manufacturer does not participate in the evaporative emissions ABT program (i.e.,
the manufacturer does not utilize FELs or credits/allowances).
Our Response:

We do not concur with the commenter. The end of year validation with actual production

volumes is required to demonstrate that the required sales percentages were met. This is true
whether or not the manufacturer participated in ABT during the phase-in.

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

Final Tier 3 Cert (FR29871): “...100 percent of vehicles would need to meet the all Tier 3
requirements and would be considered ‘Final Tier 3’ vehicles.”

We assume this is in reference to “Final Tier 3” exhaust and not final Tier 3 evap, which will not
be at 100% until 2022.

Our Response:
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The commenter’s interpretation of the NPRM preamble text is correct. “Final Tier 3 has
no meaning in the regulatory context for evaporative emissions, but the preamble text here was
referring to the exhaust emission standard program requirements. Evaporative emissions
requirements are fully phased-in in the 2022 model year.

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

Credit Trading (FR29889):
Credit trading should be allowed between OEMs. Credit trading between OEMs will not reduce
the overall stringency of the Tier 3 program.

Our Response:

We agree with the commenter and have included credit trading between manufacturers in
the final program.

What Commenters Said.:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

LEV 3 Option 2 (FR29885, FR29886, et.al): Vehicles certified to evaporative emission LEV 3
option 1 provisions are accepted as compliant to the Tier 3 requirements and are included in the
percentage calculations. Vehicles certified to the LEV 3 option 2 provisions should be included
as well.

Our Response:

We agree with the commenter that vehicles certified to the LEV 3 option 2 provisions are
considered compliant and have clarified the description in the preamble (see Section IV.C.1.d) to
the final rule of the Tier 3 evaporative emissions requirements for vehicles in various categories.

4.3.4. Technological Feasibility

What Commenters Said:

Organization: Michigan Department of Environmental Quality (MDEQ)

The MDEQ, Air Quality Division supports the more stringent evaporative, leak and refueling
emissions standards, as well as the new test procedures described in the proposed rule. Control
of these significant sources of volatile organic compounds, particulate matter, and toxic air
contaminants have been demonstrated to be cost effective and attainable. California appears to
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have already implemented a program with many similar requirements, showing that the limits
can be met.

Organization: Manufacturers of Emission Controls Association (MECA)

MECA agrees with EPA staff’s assessment that achieving the proposed Tier 3 exhaust and
evaporative emission standards and associated emission reductions are both technically feasible
and cost-effective.

Advanced evaporative emission technologies (including advanced carbon canisters and air intake
hydrocarbon adsorbers) that are available to meet Tier 3/LEV III evaporative emission standards
for light-duty or medium-duty gasoline or flex-fuel vehicles are discussed in the MECA report:
“Evaporative Emission Control Technologies for Light-Duty Gasoline Vehicles” (available on
MECA’s website, www.meca.org, under Resources >> Reports). MECA worked closely with
ARB in developing the LEV III canister bleed emission testing protocol (also included in EPA’s
Tier 3 proposal) that provides a cost-effective means of defining the bleed emission performance
characteristics of carbon canisters used on light-duty or medium-duty gasoline vehicles.
Including this canister bleed emission test procedure in the Tier 3/LEV III requirements ensures
that vehicle manufacturers have to meet a minimum canister performance level in complying
with the “zero” evaporative standards that California first put in place for PZEV-certified
vehicles. As on the exhaust side, the millions of PZEV-certified vehicles operating on U.S.
highways today form a solid evaporative technology base that can be extended to all future Tier
3/LEV III light-duty and medium-duty vehicles.

Our Response:
EPA agrees with the commenters. The canister bleed standard helps to ensure that vehicle
evaporative emissions are near zero. As discussed in Chapter 1 of the RIA there are many

technology approaches which could be used to reduce evaporative emissions and there are over
50 models certified to PZEV zero evap requirements for the 2013 model year.

What Commenters Said:
Organization: Ferrari

Ferrari considers the proposed evaporative emission and PM standards feasible in 2021 MY. We
therefore support this aspect of EPA’s proposed rule.

Organization: Northeast States for Coordinated Air Use Management (NESCAUM)
I’d like to quickly mention two other provisions that would contribute to improved air quality
and reduce public exposure to toxic contaminants in gasoline: reducing evaporative emissions to

near zero levels from all affected vehicles as is currently the case with hundreds of thousands of
California certified vehicles on the road in the northeast.
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Organization: Sierra Club

Further, EPA demonstrates that there are a number of technologies in use today that can be
integrated into motor vehicles to fully comply with the proposed Tier 3 evaporative emissions
standards.

Our Response:

We acknowledge the support of the commenters for this aspect of the proposal.

4.3.5. Evaporative Emission Requirements for Heavy-duty Vehicles (HDV) Requirements

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

Chassis-Certified HDV Evaporative Emission Test Procedures: For chassis certified HDV
evaporative emission test procedures, industry recommends that EPA reference the light-duty
evaporative emissions test procedures and remove the HDV test procedures from the heavy-duty
subpart. This would simplify and streamline the regulations and prevent possible inconsistencies
between the light- and heavy-duty subparts.

Our Response:

EPA concurs with this suggestion and we are revising the regulatory text to reference the
light-duty evaporative emissions test procedures and removing the HDV test procedures from the
heavy-duty subpart. It will also help to facilitate the introduction of ORVR for HDGVs over
10,000 Ibs GVWR.

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

HDGYV Cert (FR29895): OEMs should be allowed to certify HDGV >14K GVWR to Tier 3
(voluntarily) and get credits (allowances). OEMs should also be allowed to optionally group
>14K HDGV with 10 — 14K GVWR vehicles for certification.

Our Response:

In the NPRM EPA asked for comment on allowing voluntary certification to Tier 3
standards for HDGV>14,000 Ibs GVWR if we did not adopt specific requirements. Tier 3
includes revised evaporative standards for these vehicles, as discussed in the preamble and
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further in Chapter 4.4 of this summary and analysis of comments, so the comment on that point
is moot. We agree that HDGVs >14,000 Ibs GVWR can be included with those between 10,000
and _14,000 Ibs GVWR for certification purposes, such as in optional chassis tests, but they must
meet all requirements related to vehicles less than 14,000 Ibs GVWR vehicles such as the leak
standard and OBD requirements.

4.3.6. HDGYV Certification Flexibility

What Commenters Said:
Organization: Truck and Engine Manufacturers Association (EMA)

Use of Engineering Analysis for Vehicles Above 14,000 Pounds GVWR:

EPA is proposing to permit manufacturers to demonstrate compliance to evaporative emission
standards using engineering analysis in lieu of direct testing and supplying test results for
vehicles above 14,000 Ibs. GVWR. (78 Fed. Reg. at 29895; proposed 40 CFR 1037.103(c), 78
Fed. Reg. at 30098.) This is an important change from the current allowance, which starts for
vehicles with GVWR above 26,000 Ilbs. In its proposal, EPA points out that this is the same cut
point allowed by ARB and would allow one certification method. EPA requests comments on
this proposal.

If EPA determines not to exclude HDGVss over 14,000 Ibs. GVWR from the evaporative
emission requirements (see above discussion), then EMA supports this proposal. As EPA points
out, the proposed change would provide consistency with ARB, and would allow one test
method, which is of paramount importance to EMA and its members. In addition, few facilities
exist to test evaporative emissions for those large vehicles. As a result, such an allowance would
provide needed compliance demonstration flexibility. EMA recommends that EPA add the words
“above 14,000 Ibs. GVWR” after the first use of the word “vehicle” in the opening sentence of
paragraph 1037.103(c) to more clearly communicate that engineering analysis is available for
vehicles starting with GVWRs above 14,000 Ibs.

- To the extent evaporative standards are in place for vehicles over 14,000 lbs GVWR, allow the
use of engineering analysis in place of test data for evaporative emissions compliance

Our Response:

EPA acknowledges the conditional support of the commenter and is incorporating the
proposed change to 40 CFR 1037.103(c) in the final rule.

What Commenters Said:

Organization: California Air Resources Board (CARB)
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Comment 7 - Evaporative certification method for heavy-duty vehicles over, 14,000 1bs. Gross
Vehicle Weight Rating: The NPRM requests comment on a proposal to modify existing
certification requirements for heavy-duty vehicles over 14,000 Ibs. gross vehicle weight rating so
that evaporative certifications would rely solely on design parameters and engineering analysis
instead of emissions testing. LEV III test procedures require engineering analysis and data to
certify vehicles in this weight category for evaporative emissions, but do not specifically
preclude emission testing as U.S. EPA is suggesting. Because some auto manufacturers may
prefer to do actual testing, CARB recommends that Tier 3 include actual testing as a means of
meeting the evaporative emission requirement. Nonetheless, CARB anticipates providing
reciprocity to federal evaporative emission certification for these vehicles once Tier 3 is
finalized.

Organization: Truck and Engine Manufacturers Association (EMA)

Further Reliance on Design Parameters and Engineering Analysis:

EPA also requests comments on taking an additional step to rely on design and engineering
analysis. (78 Fed. Reg. at 29895.) Under this approach, manufacturers would be allowed to
demonstrate that the design of their purge strategy, canister capacity, and overall control system
would control emissions to the same degree as similar (or comparable) Class 2b or Class 3
vehicles that meet emission standards when tested over the established measurement procedures.
This additional compliance demonstration flexibility — specifically, being able to reference
evaporative emission control strategies used on similar or comparable Class 2b or Class 3
vehicles to demonstrate compliance with a performance-based standard — clearly is needed for
large vehicles. Accordingly, EMA supports EPA taking such additional steps. It should be noted,
however, that EMA’s support of this proposal should not be taken in any way as diminution of
EMA’s support for performance-based emission standards, of which EMA has been a long-time
advocate.

- Provide additional compliance flexibility through the use of design analysis for evaporative
system compliance to a performance standard

Our Response:

EPA agrees with CARB. Testing using designated test procedures and test fuels should
not be precluded as a means to show compliance with the emission standards. . However, For
HDGVs over 14, 000 Ibs GVWR, certification based on comparison of design parameters and
engineering analysis relative to certified configurations is permissible. Of course, the results of
any application for certification are subject to EPA approval.

With regard to EMA’s comments, EPA solicited comment on the idea of a design- based
certification approach for HDGVs over 14,000 Ibs GVWR. EPA acknowledges the conditional
support of this commenter, but has decided to not to finalize such a provision. We believe the
use of engineering analysis and data from other HDGVs as prescribed in 40 CFR 86.1037(c)
provides an equivalent flexibility for certification without precluding the use of testing for
determining compliance.
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What Commenters Said.:
Organization: Truck and Engine Manufacturers Association (EMA)

More Descriptive Provisions Related to Using Engineering Analysis: EPA proposes to add more
descriptive provisions relating to the use of engineering analysis to demonstrate compliance with
evaporative and refueling emissions standards. (78 Fed. Reg. at 29895 and 30098; proposed 40
CFR 1037.103(c)). The more descriptive language, and the addition of an example related to
evaporative emissions from certain fuel system components that is set forth in the regulatory
language, provide manufacturers helpful guidance as to EPA’s expectations. EMA recommends
that the proposed language be finalized.

- Adopt the proposed descriptive provisions related to the use of engineering analysis to
demonstrate compliance with evaporative and refueling emissions standards.

Our Response:

EPA acknowledges the support of the commenter and is finalizing the proposed
language.

What Commenters Said:
Organization: California Air Resources Board (CARB)

Comment 10 - Evaporative option to use design based certification on gaseous-fueled vehicles:
Subsequent to adopting evaporative emission standards for gaseous-fueled vehicles, U.S. EPA
developed designed-based certification procedures for other sources (i.e., for marine vessels
pursuant to 40 Code of Federal Regulation (CFR) 1060.240). These designed-based certification
procedures would minimize or eliminate certification emission testing. The NPRM requests
comment on changing the certification requirements for gaseous-fueled vehicles to a design-
based approach, which U.S. EPA contends would allow for a simpler assessment when certifying
these vehicles. CARB does not support this approach and believes that testing vehicles is still the
most effective way to ensure system integrity and evaporative emission control. Whole vehicle
testing also ensures that the evaporative system as installed in the vehicle, rather than its
individual components, is properly evaluated such that the evaporative emission targets are met.

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

CNG/LPG Design Based Cert (FR29907): Industry supports a design based certification
approach for gaseous fueled vehicles. The evaporative emissions from metallic high pressure
gaseous fuel systems are very low.
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Our Response:

EPA agrees that whole vehicle testing is preferable and would not preclude
manufacturers from doing so. The test procedures and standards in the CFR still apply to these
vehicles and could be used by EPA even with this flexibility for design-based certification
approaches. With regard to gaseous fueled vehicles we do not think that requiring emission
testing using current test procedures is necessary and meeting design standards is sufficient to
conclude that the vehicles are meeting emission standards. The fuel storage system designs for
these vehicles are greatly different than for gasoline-fueled vehicles and they do not use the same
emission control strategies as used on a gasoline-fueled vehicle. The test procedures are not as
well suited to evaluate their performance since some aspects of the test procedure are intended to
evaluate the characteristics and performance of control system approaches which are not used on
gaseous fueled vehicles.

4.3.7. Evaporative Emission Requirements for FFVs

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

FFV Test Fuel (FR29884): Footnote 277 indicates that splash blended fuel should be used for
FFV evap testing for Tier 3 certification. To simplify the regulations and reduce the number of
required test fuels Tier 2 and Tier 3 certified FFVs should be allowed to optionally conduct evap
testing with the new Tier 3 test fuel. Data carryover on splash blended Tier 2 test fuel should be
allowed for FFVs certified to Tier 2 regulations.

Organization: General Motors LLC (GM)

Additionally, the use of splash blended 10 psi test fuel for flex-fuel vehicle (FFV) evaporative
emission testing, as proposed by EPA, represents an evaporative emission stringency increase for
FFVs complying with the Tier 3 requirements. This would serve as a roadblock for
manufacturers to designing and offering FFVs and would also undermine the harmonization with
California’s LEV III program.

GM recommends that EPA adopt a 9 psi Tier 3 test fuel, and that this same fuel be used for both
conventional and FFV evaporative emission testing. This would facilitate the timely adoption of
the Tier 3 regulations and preserve the harmonization with CARB and the LEV III regulations.

Our Response:
We have considered the comments on the appropriate test fuel for FFV evaporative
emission testing, taking into account the vapor pressure of Tier 3 E10 test fuel. EPA has decided

to use the same evaporative emissions test fuel for conventional vehicles and FFVs. This would
provide harmonization with LEV III and Tier 3 evaporative emission requirements for these
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vehicles. More detail on our approach to certification fuel for evaporative and refueling
emissions testing for FFVs can be found in Section IV.C.5 of the preamble. For our response to
comments on test fuel for non-FFV evaporative emissions testing, see Chapters 4.5.1 and 4.5.2
of this Summary and Analysis of comments.

4.3.8. Test Procedures

Vehicle Preconditioning before the Hot Soak plus Diurnal SHED Test

What Commenters Said.:
Organization: Volkswagen Group of America, Inc.

Among the exclusive brands in the Volkswagen group are a group of vehicles that are treated
exceptionally by developers and owners. These exotic vehicles are still subject to the some
emission standards regardless of the production volume expected. Therefore these vehicles are
rare and require special handling to account for vehicle background emissions that may not
decay us in other models. VW requests exceptions for specialty vehicles in the evap vehicle
preparation sections of Tier 3. Tires may have to be conditioned even after 12 months, as well as
the vehicles themselves. A chassis may be several years old with current fuel system components
removed and installed. This process may contaminate areas of the vehicle that are only ‘cleaned’
by baking off residual hydrocarbon. This should be allowed for all of Tier 3, and requires
modification to section 1066.814(e).

Our Response:

EPA agrees that there are some unique vehicle models that may require special handling
in vehicle preparation prior to evaporative emission SHED testing for certification. This may be
the case for specialty vehicles such as when a chassis used in one year’s certification is
“reconditioned” for re-use in a subsequent year’s certification. In these circumstances, a
manufacturer may seek EPA pre-approval for revised vehicle preconditioning measures.

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

Baking tires and to remove contamination (FR29898)

EPA indicates that no preconditioning shall be permitted for any vehicle aged twelve months
from the date of manufacture.

We recommend EPA revise this limitation to address the following contingencies:
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1) If a manufacturer determines that a vehicle with >12 months has been contaminated (e.g., fuel
spill, refrigerant leak, washer fluid leak, etc) then baking shall be allowed to clean up the
contamination;

Our Response:

We do not agree with the commenter’s request. Spot cleaning of confirmed spills or leaks
may be requested and approved on a case-by-case basis before evaporative emission testing of
the vehicle. However, baking of the entire vehicle would create the potential for the removal of
non-fuel hydrocarbons from the test vehicle which should otherwise be accounted for in the
vehicle emission certification level.

2) If a manufacturer needs to install tires with less than 12 months from date of manufacture (as
indicated by the tire manufacture date on tire sidewall) on a >12 month vehicle, baking of the
tires alone shall be permitted prior to installation on the vehicle.

Our Response:

EPA generally concurs with this comment, but this allowance must be requested and
approved on a case-by-case basis before evaporative emission testing of the vehicle.

What Commenters Said:
Organization: California Air Resources Board (CARB)

Comment 6 - Evaporative emission testing spare tire removal allowance: The proposed Tier 3
regulatory language (§1066.814) contains an allowance to remove the spare tire during
evaporative emission testing. This provision conflicts with the text in the NPRM that only allows
exchanging the vehicle’s spare tire with one that has been aged. CARB supports the proposed
allowance to exchange the spare tire with an aged one, but does not agree with allowing spare
tire removal. Such an allowance would reduce the stringency of the whole vehicle emission
standards, which already account for background emissions, including those from the spare tire.

Our Response:
EPA concurs with this comment. The final rule provides that the spare tire may be
exchanged for a used tire or baked but not removed. This is because non-fuel hydrocarbon

emissions related to the spare tire were considered when the Tier 3 hot soak plus diurnal
evaporative emission standards were developed.

SHED FID Ethanol Adjustment Factor

What Commenters Said:
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Organization: Volkswagen Group of America, Inc.

1. The direct measurement of criteria pollutants has been widely regarded as the technical
pathway of choice in complying with regulations. Therefore, regulating the use of a FID factor
instead of allowing direct measurement is alarmingly contrary to this philosophy. Allowing the
use of photo acoustic or impinger methods, used to measure precisely the amount of alcohols in
the SHED, provides a robust, direct measurement of fuel-based evaporative emissions. Providing
a FID factor, which may be arbitrary, also will effectively increase the stringency of the
standards. Manufacturers will have to account for this factor in their design criteria to minimize
the confirmatory and In-Use testing risk of the Agency’s desire to use a FID factor. CARB
provides an optional factor, 1.08, which is clearly not harmonized with EPA. Analysis of real
vehicle data shows this factor to be smaller than this number. VW requests that a test program be
developed and executed prior to any factor being introduced in the regulation. This program
would examine this factor using several OEM and Agency labs, as well as vehicles of differing
technologies. We look forward to further discussions in this area.

Organization: General Motors LLC (GM)

2. Evaporative Emission Testing Ethanol Adjustment Factor

In the Tier 3 NPRM, EPA proposes the use of a 10% mass adjustment factor to account for
alcohol based emissions during evaporative emission SHED testing. In the current proposal, EPA
specifies the use of a flame ionization detection analyzer coupled with the use of the adjustment
factor as the only viable option to account for alcohol emissions. GM believes that the 10%
adjustment factor is far greater than the true magnitude of alcohol based emissions. OEMs
should be afforded the opportunity to utilize analyzers (i.e., photo acoustic) that measure the
alcohol contribution during certification and in-use evaporative emission SHED testing.
Furthermore, GM believes that certification confirmatory and in-use evaporative emission SHED
testing should be conducted using the same test methodology that was used for the initial
certification testing. Regarding an adjustment factor, while GM supports the availability of a
factor as an option, it should be based on a more accurate assessment of the impact of alcohol
emissions on total evaporative emissions. Therefore, GM recommends that EPA specify the
actual measurement of alcohol emissions as the baseline for evaporative emission testing, and
allow use of an adjustment factor as an option. However, EPA should review the available
industry data to determine a more representative adjustment factor value.

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

3. Ethanol Adjustment Factor — Photoacoustic or Impinger

Total hydrocarbon evaporative emissions are measured in a SHED using a flame ionization
detector (FID). To measure ethanol evaporative emissions, a photo acoustic analyzer (e.g.,
INNOVA™) or a midget impinger sampler with gas chromatograph analysis (hereafter,
impinger) may be implemented. The FID is less responsive to ethanol emissions than to gasoline
emissions, requiring that a “response factor” be determined for ethanol. To correctly measure

4-175



Chapter 4: Proposed Vehicle Emissions Program

total evaporative emissions with a fuel that contains ethanol, the photo acoustic or impinger
methods are required to measure the ethanol evaporative emissions independently, and then
subtract the ethanol contribution from the FID measurement (with the ethanol response factor
applied). Finally, the FID measurement, after correction for ethanol response, is added to the
photo acoustic or impinger measurement for ethanol to determine the total evaporative
emissions.

In the preamble to the Tier 3 NPRM, EPA proposes to use an ethanol adjustment factor of 1.10
for evaporative emission testing conducted using the proposed E15 certification fuel.
Manufacturers would use a FID and multiply the measured results by 1.10 to obtain the
certification or in-use value. EPA admits that the 1.10 ethanol adjustment factor is based on
worst-case E15 data. The LEV III regulations allow manufacturers to measure actual emissions
using impingers or photo acoustic analyzers, or an adjustment factor of 1.08 (based on the LEV
IIT E10 test fuel).

We would also note that our data suggest that the ethanol adjustment factor should be
significantly lower than the proposed 1.10 for E15 or 1.08 for E10. Moreover, the factor is likely
to change based on the test being conducted. Industry data suggest that for the two- and three-
day diurnal tests the adjustment factor should be about 1.03; and no adjustment is necessary for
the other tests (spit back, BETP, ORVR, and running loss). (See attached Ford FFV Evap and
ORVR Ethanol Adjustment Data)

The proposed Tier 3 regulations state that the adjustment factor would apply to all evaporative
emission tests — hot soak plus diurnal, refueling, canister bleed, and spit back.

For clarity, the ethanol adjustment factor should not be applied to the spit back emissions test
since this is mass-based and does not use a FID. Additionally, the SHED ethanol adjustment
should not be applied to the canister bleed emissions test procedure (BETP) for the reasons
outlined in the LEV III rulemaking (see Section 12.9, “Hydrocarbon Mass Determination. There
is no requirement to separately measure for alcohol emissions in this bleed emission test.”)

While the use of a FID would streamline the test procedures, the Tier 3 evaporative emissions
standards are too stringent to design evaporative systems that provide headroom for both the
standard and another 10 percent for the ethanol adjustment factor. Consequently, manufacturers
need the option to test the actual emissions (using either a photo acoustic or impinger) rather than
using a FID with an adjustment factor.

Recommendation: We recommend that EPA harmonize with ARB requirements allowing the
measurement of actual emissions using photo acoustic or impingers for all emission
measurements. If EPA wanted to streamline its own procedures, it could test using FIDs and an
ethanol adjustment factor: vehicles that pass in this way would pass overall, but compliance
failures would need to be verified by measuring actual emissions.

In addition, EPA and industry should collaborate to determine and adopt a more representative
ethanol adjustment factor.
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IUVP & EtOH Adj (FR29899)

4. For IUVP testing use an ethanol adjustment factor. Industry is opposed to the use of the
adjustment factor to account for alcohol during [IUVP evaporative emission testing. EPA should
provide the ability for manufacturers to determine OMHCE results for evap, running loss and
ORYVR using impingers or Innova in place of the 1.10 factor (as we do today for ethanol FFV
programs which test evap, running loss and ORVR with ethanol based fuels). This allowance is
necessary because of concerns that the 1.10 factor provided by EPA is too high.

Our Response:

The commenters generally acknowledge that a correction for the FID ethanol response is
needed. EPA agrees with the commenters that they should have the option to measure and
correct the FID measurement or use a fixed correction factor. However, to prevent arbitrary and
inconsistent results by using the lower of the correction values on a test-by test basis, the final
rule stipulates that all testing of any vehicle using the certification evaporative emissions data
must be based on the approach used for certification testing. This applies to EPA confirmatory
testing as well as all [IUVP and IUCP testing. Also, if the data is approved for carry across for
certification of other evaporative families or carryover for a subsequent model year’s
certification the same rules regarding which method will be used to adjust the FID data will
apply. The commenters also presented the view that EPA’s proposed 1.10 factor for E15 was too
large based on their data. Although not conducting a test program as requested by VWGoA,
EPA reviewed the data provided by the Alliance and Global in their comments and supplemental
information provided by GM. Presuming the use of a test fuel with E10, EPA also reviewed the
test data provided by CARB to support their adoption of the 1.08 value. Taking the information
in the datasets together, we believe CARB’s 1.08 value to be conservative but reasonable for the
intended purpose. Four of the fifteen values calculated by CARB were 1.07 or larger.'”” The data
provided by GM showed seven of twenty points were 1.07 or larger. All of the data provided by
Ford was less than 1.07.%° The correction factor depends on the vehicle and FID response factor
and to some degree the FID instrument used (analog or digital) which may explain some of the
differences.

Furthermore, EPA considered the manufacturers’ comments that the correction should
only apply to the hot soak plus diurnal measurement. EPA agrees that the correction should
apply to the hot soak and diurnal measurements and is not needed for the canister bleed,
refueling, or spit back measurements. There was no data for the SHED rig test provided by the
commenters and the running loss data showed some need for correction. Thus, to align with
CARB, we are applying the requirement for measurement correction to the running loss and
SHED rig test results, in addition to those from the hot soak and diurnal test.

SHED Rig Test

19

% passavant, G. (2013, October). Manufacturer Data on Ethanol Measurements in the SHED. Memorandum to the
docket.
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What Commenters Said:
Organization: Volkswagen Group of America, Inc.

Evaporative emissions rules are meant to control fuel-based emissions. The only way to truly
measure fuel-based emissions without the non-fuel emissions confounding the result is to have a
rig. Having a rig-based certification option will eliminate any tedious evap vehicle setup, such as
vehicle background and tire conditioning. Methods can be developed to measure rig-type
emissions In-Use, easing the Agency fears of complex and burdensome testing. VWGo0A
specifically requests EPA to continue to optionally accept the ARB PZEV rig procedure until
2025MY. W/ also specifically requests a mid-term review of the Tier 3 evap regulations and
procedures to be completed before the expiration of the rig option currently proposed for 2019.

Our Response: We do not agree with the commenter. The major shortcoming of the rig test is
that it cannot be conducted in any confirmatory testing or in [UVP testing without disassembling
the fuel/evaporative system to remove it from the vehicle. There would be no way to ascertain
the representativeness of the test results relative to what would have occurred when the
fuel/evaporative control system was installed in the vehicle. In response to the request for more
time to use the SHED rig test option, EPA has extended the time we will accept SHED rig tests
results from California LEV III option 1 certifications through the 2021 model year.

Test conditions

What Commenters Said.
Organization: Revecorp Inc.

Second, the proposed rule leaves evaporative emissions testing temperatures the same and the
proposed rule even is considering reducing the temperature for the 3-day running loss test.
Revecorp believes that instead of reducing the upper temperature range limit, it should be
increased to be more real-world. Ozone is a problem during high temperatures, so the propose
rule should test vehicles under higher temperature conditions such as at least 100 degrees F.

Revecorp recommends - All testing should be conducted using fuel which is more similar to
industry average in-use fuel, evaporative emission tests should be conducted over a wider, higher
temperature range.... As noted above, all of these changes and test requirements should be
demonstrated at high altitude.

Our Response:
EPA is not removing the 3-day running loss test from the Federal requirements for either
low or high-altitude testing conditions. EPA did not propose to increase the high end of the

temperature cycle and does not believe it is appropriate to take such actions at this time in the
absence of prior proposal.
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Multi-day diurnals

What Commenters Said.
Organization: Revecorp Inc.

Third, if the proposed rule is to achieve larger evaporative emissions reductions, vehicles should
be designed to capture evaporative emissions for more than two or three days.

Modeling studies such as those conducted by Sam Reddy (presented at the CRC conference in
2011) indicate that significant evaporative emissions come from vehicles sitting for extended
periods of time such as on new and used car lots for sale and at long term parking locations such
as airports. Emissions from these conditions could be reduced significantly by designing
evaporative emissions control systems to be able to contain more evaporative emissions. If
testing was required to prove that evaporative canisters do not “break through” in less than four
days, significant reductions in evaporative emissions could be gained. In addition, requiring
manufacturers to perform the test out to five days and providing EPA hour by hour
measurements of evaporative emissions (60 hour observations) would give EPA information
about vehicles evaporative emission control system and expected in-use durability/performance.
The cost to for vehicle manufacturers to make this change would be relatively small (increasing
canister volume). Revecorp believes this is a better solution than the requirement to add a
supplemental “scrubber” canister, and would achieve the same result or better — at a lower cost.

Revecorp recommends - ... evaporative emissions test should be conducted for five days with
hourly data provided to EPA and the standard being no breakthrough until after 48 hours.

Our Response:

Data available to EPA indicates that some Tier 2 vehicles emit fuel vapors after the third
day of the diurnal. However, many went for several days beyond the 3-day period before
emissions occurred”’ The impact of these emissions on the inventory depends on the fraction of
vehicles which are parked for more than three days, the diurnal temperature conditions when
they are parked, the state of vapor load on the canister before it was parked, and the fuel vapor
pressure. Canisters do not breakthrough to an uncontrolled level because diurnal natural back
purge (20-25% efficiency per day) during cooling allows them to reach a steady-state condition.
A larger canister volume with more total gasoline working capacity would help to reduce multi-
day diurnal emissions assuming it was well purged before the extended park. However, this is
not as straightforward as it sounds because the current test procedure mandates that the canister
be loaded to breakthrough before the evaporative emissions test sequence begins. Normally,
purging a canister with a larger volume of carbon or carbon with higher butane working capacity
carbon takes a greater air volume to purge an equivalent amount of vapor from the carbon. In
some cases the additional purge air volume may not be readily available on small to mid size

2! Lindner,J., Sabisch,M., Glinsky,G.,Stewart,J.,St.Denis,M.,Roeschen,J., (2013) Multi-Day Diurnal Testing, ERG
Contract Report to US EPA.
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vehicles/engines. Conversely, a scrubber is a low working capacity carbon which loads easily
and purges quickly. The activated carbon canister is at the heart of the vehicles
evaporative/refueling control system and directly impacts compliance for the SHED rig, canister
bleed, hot soak plus diurnal, refueling, and running loss standards. Accordingly, we are not
lengthening the duration of the hot soak plus diurnal evaporative emissions tests in this rule. The
EPA sets test procedures and performance standards to control these emissions. The use of a
larger canister, a carbon with a greater working capacity, or a canister scrubber is a manufacturer
decision based on consideration of cost, technology, and compliance issues.

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

BETP-Fuel/temp profile (FR29896)
EPA indicates that they intend to incorporate the CARB BETP requirements by reference.

If they do so, then they need to add clarification which indicates that Federal fuels/temperatures
can be used in place of the California fuels/temperatures identified in the CARB regulations.

Our Response:

EPA agrees with the commenter and is adding this provision to the regulatory text.

4.3.9. Certification Emission Test Fuels
What Commenters Said:

a. HDGV Test Fuel

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

HDGYV Tier 3 Fuel (FR29895)
Industry supports the optional use of Tier 3 test fuel for HDGV testing.
Our Response:
EPA asked for comment on permitting the manufacturers to use Tier 3 test fuel for

evaporative emissions testing if EPA did not adopt the proposed Tier 3 evaporative emision
standards for HDGVs. EPA is adopting the Tier 3 evaporative emission standards for HDGVs so
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the point is moot. HDGVs certifying to Tier 3 evaporative emission standards can use Tier 3
certification fuel as early as the 2015 model year if they want to earn allowances.

What Commenters Said:

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

HDGYV Tier 3 Cert Fuel (FR28985)

If HDGV evaporative emission or ORVR testing is conducted on Tier 3 fuel, should engine
exhaust testing be required on the Tier 3 fuel? Evaporative and exhaust testing requirements
should be independent in the Tier 3 regulations. Therefore, exhaust testing should not be required
on the same fuel utilized for evaporative or ORVR testing.

Our Response:

Subsequent to the release of the NPRM and receipt of the comments, EPA met with
manufacturers of engine-dynamometer certified heavy-duty gasoline engines and discussed their
comments. These HDGV engines are not subject to revised exhaust emission standards in the
Tier 3 rule. The manufacturers stated that procuring and storing Tier 2 fuel for exhaust emission
testing for the relatively few HDGE test groups is not preferable long term, and they agreed that
all HDGE test groups should meet the existing exhaust emission standards on Tier 3 fuel by the
2022 model year. Based on the information EPA received from the manufacturers, the final rule
provides that a requirement to use Tier 3 test fuel for exhaust emission testing can phase-in until
the 2022 model year as deemed appropriate by the manufacturers. Also based on feedback from
the manufacturers, the final rule provides that after the 2022 model year manufacturers can
carryover certification on Tier 2 fuel for up to five percent of sales for atypical applications such
a military vehicles.”” Further discussion of these issues appears in the preamble to the final rule.

4.3.10. Application of Evaporative Emission Standards to Fuels Other than Volatile Fuels

What Commenters Said.:
Organization: Truck and Engine Manufacturers Association (EMA)

Application of Evaporative Requirements to Gaseous-Fueled Heavy-Duty Vehicles Above
14,000 Pounds GVWR

% Passavant, G. (September, 2013).”EPA & Ford Meeting on Issues Related to Tier 3 NPRM”. Memorandum to the
docket.
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a. EPA has proposed that Heavy-Duty Vehicles over 14,000 Ibs. GVWR that run on volatile
liquid fuel (such as gasoline or ethanol) or gaseous fuel (such as natural gas or liquid petroleum
gas (“LPG”)) meet the evaporative emission standards of 86.008-10 through the 2017 model year
(“MY”), and part 86.1813 requirements in MY2018 and beyond. EPA’s proposed requirements
violate the CAA’s lead time and stability requirements by imposing new standards with less than
four full model years’ lead time and at the same time other, already-promulgated, future
standards are set to go into effect, including new GHG emissions requirements in 2017.

b. EPA requests comment on “adjusting the regulations such that evaporative emissions
standards apply only to volatile liquid fuels, which is the approach [EPA has] taken for nonroad
applications (see, for example, 40 CFR 1060.801).” (78 Fed. Reg. at 29899) EMA supports such
an approach and urges EPA to exclude heavy-duty vehicles that run on gaseous fuel from any
evaporative emission requirements.

c. Fuel systems for gaseous fuels such as natural gas (other than LNG) and LPG are not designed
or intended to vent to the atmosphere and, therefore, do not need to, nor should they, be subject
to evaporative standards. LNG systems are designed to vent to the atmosphere, but also are
designed to be able to go substantial periods of time without the need to vent. Moreover, owners
and operators of LNG-fueled vehicles have substantial incentives to minimize consumption of
fuel — a very valuable commodity. For example, managers of fleets with LNG fueled vehicles
monitor LNG fuel systems and vehicle duty cycles to ensure that no fuel is vented, in order to
prevent fuel waste.

EMA urges EPA to exclude heavy-duty vehicles that run on gaseous fuel from any evaporative
emission requirements. At a minimum, EPA should conduct an appropriate cost-benefit analysis
before including natural gas and LPG-fueled vehicles above 14,000 Ibs. GVWR in evaporative
emission standards.

EMA recognizes that its recommendation to exclude gaseous-fueled heavy-duty vehicles from
evaporative emission requirements does not fully harmonize with ARB. If EPA were to conclude
that such requirements were appropriate, EPA, at most, should apply evaporative emission
requirements only to LPG-fueled vehicles, which is consistent with the current California
requirements.

Exclude all gaseous-fueled vehicles over 14,000 1bs. GVWR from evaporative emission
requirements.

Organization: Alliance of Automobile Manufacturers (Alliance) and Association of Global
Automakers (Global)

Refueling Standards (FR29899)

EPA requests comment on using this rulemaking as the proper context for applying the refueling
standards to vehicles powered by every kind of fuel.
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We request comment on adjusting the regulations such that evaporative emission standards apply
only to volatile liquid fuels, which is the approach we have taken for nonroad applications.

The Alliance and Global Automakers agree with the EPA proposal to adjust the regulations such
that evaporative emission standards apply only to volatile liquid fuels, as is the approach taken
for non-road applications and has been an allowed approach under Tier 2 regulations. Excluding
diesel fuel from the standards because it is nonvolatile and natural gas and liquefied petroleum
gas because they are not liquid fuels at atmospheric pressure is the right approach and does not
impact evaporative emission stringency and/or controls.

Volatile Liquid Fuels (FR29899)

Industry agrees with EPA that evaporative emission certification should only be required for
vehicles that operate on volatile liquid fuels.

Organization: California Air Resources Board (CARB)

Comment 5 - Evaporative emission requirements for alternative fuels.

The NPRM requests comment on whether the evaporative emission requirements should be
modified in Tier 3 so that the standards only apply to volatile liquid fuels, which would
effectively remove evaporative emission requirements for liquefied petroleum gas and natural
gas. CARB recommends that U.S. EPA retain the current applicability of the evaporative
requirements by continuing to require that liquefied petroleum gas and liquefied natural gas
vehicles certify to evaporative emission standards. CARB currently has an evaporative emission
requirement for liquefied petroleum gas vehicles. Although existing California evaporative
control regulations do not specifically include liquefied natural gas, we believe controlling
evaporative emissions from liquefied natural gas systems is warranted and intend to pursue such
action in the future. Having an evaporative emission requirement for these vehicles assures that
system venting does not occur during normal diurnal conditions, and that other sources of
evaporative emissions are controlled.

Our Response:

EPA proposed that the Tier 3 evaporative emission standards apply to gaseous fueled
heavy-duty vehicles. The existing evaporative emission standards apply to all HDVs as per 40
CFR 86.008-10 and 1816-08 and the proposed standards are contained in 40 CFR 86.1813. EMA
raised concern with regard to lead time. The final rule provides four model years of lead time for
gaseous-fueled vehicles. The applicability of the Tier 3 evaporative emission requirements for
any given gaseous-fueled heavy-duty vehicle evaporative family depends on when it begins
production in the 2019 model year. If it begins MY 2019 production before the fourth
anniversary of the signature date of the Tier 3 final rule, the Tier 3 evaporative emission
requirements would defer to the 2020 model year. If it begins MY 2019 production on or after
the date which is four years after the anniversary date of the signature of the Tier 3 final rule,
then the Tier 3 requirements apply for the 2019 model year. In addition, due to the nature of the
phase-in inherent in the evaporative emissions program, we expect that manufacturers with
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diverse product lines will have the lead time necessary to meet the Tier 3 phase-in percentage
requirements while at the same time deferring compliance with the evaporative emission
requirements for gaseous-fueled vehicles until the 2020 model year or later when the percentage
requirement is 80 percent. In this case they could choose to include these vehicles in the
denominator of the percentage calculation in the applicable model year (either 2019 or 2020).
Small manufacturers have until the 2022 model year to meet the Tier 3 evaporative emission
standards.

Existing evaporative emission standards apply to all gaseous fueled vehicles including
natural gas and liquified petroleum gas (LPG) (see 40 CFR 86.008-10 (b)) and 1816-08. EPA
sought comment on applying the evaporative emission standards only to vehicles using volatile
liquid fuels (a fuel that is liquid at atmospheric pressure and has a Reid Vapor Pressure higher
than 2.0 pounds per square inch — gasoline. ethanol, and methanol), but we did not propose it
explicitly. EPA has examined the comments and once again studied the fuel properties and fuel
system characteristics for the vehicles covered by the existing evaporative emission
requirements. Based on this review, we have decided not to change the applicability except to
add that ethanol is covered as a volatile fuel. The requirements are technically feasible and
appropriate for the technologies involved. The Tier 3 evaporative emission standards apply to all
vehicles using volatile fuels (a volatile fuel is a volatile liquid fuel or any fuel that is a gas at
atmospheric pressure -- gasoline, methanol, ethanol, natural gas, and LPG are volatile fuels).

EPA has reviewed the evaporative emission requirements relative to the fundamental
elements of the fuel system designs for these vehicles. Based on this review, we are not applying
all the various evaporative and refueling requirements, only those that are appropriate given the
technology. However, we are applying the standards to sealed systems as well as low pressure
systems. Specifically, EPA has decided to continue not to include the 2-day evaporative emission
standards and test procedures for gaseous-fueled vehicles. This is largely because these vehicles
do not use carbon canisters to control evaporative emissions so canister purge does not come into
consideration. Even though the commenters 