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. Introduction

The proposed Safer Affordable Fuel-Efficient (SAFE) Vehicles Rule for Model Years
2021-2026 Passenger Cars and Light Trucks is unsafe, unfounded, and illegal. As
explained below, this proposal will waste fuel and other natural resources, increase
costs for consumers, businesses, and federal, state, and local governments, destroy
jobs, increase emissions accelerating climate changes and local health impacts, and
break a unified national program for light-duty vehicles in violation of the relevant
statutes and contrary to our Constitutional structure of cooperative federalism and
shared sovereignty.

The future that the SAFE Rule, or rollback, proposes, on the agencies’ own admission,
is one in which greenhouse gases (GHG) nearly double from today, further
exasperating catastrophic climate change. In that future, according to the world’s
leading scientists, hundreds of millions of people would be displaced, millions would die,
and trillions of dollars of harm would come to what remains of the global economy. Yet,
the federal agencies propose to actually make the situation worse, while attacking
California’s sovereign authority to protect its own citizens. Moreover, the proposed
rollback will undermine California’s plans to meet federal and state air quality standards,
along with those of other states, in stark contrast to the cooperative federalism
approach that the federal Clean Air Act directs. The proposed rollback makes the air
dirtier and the climate crisis worse. Neither law, the evidence, nor basic decency
support these choices.

The National Highway Traffic Safety Administration (NHTSA) and the United States
Environmental Protection Agency (EPA), (referred to as the Agencies) must withdraw
the SAFE Vehicles proposal.! The California Air Resources Board (CARB or the Board)
asks that the Agencies heed the overwhelming public outcry and work with California,
the other states that have adopted California’s standards, and the motor vehicle industry
to maintain a national program that achieves real emission and fuel consumption
reductions year-over-year, promotes innovation and a competitive national
manufacturing base, and serves all of the public.?

. Summary of the analysis.

The proposed rollback departs entirely from the Agencies’ governing statutes, on the
basis of hastily-assembled and profoundly flawed evidence. EPA is charged with
addressing air pollution, including climate change, working with California; instead, the

1 These comments occasionally refer to the Notice of Proposed Rulemaking as the NPRM. These comments also cite
the Preliminary Regulatory Impact Assessment, or PRIA, and page references are to the initial update posted August
27, 2018, docket no. EPA-HQ-OAR-2018-0283-0774.

2 The California Attorney General has also submitted comments on this rule, in part on CARB’s behalf. CARB fully
joins these comments and incorporates them by reference. CARB also concurs with the comments submitted by
representatives of the “8 177" jurisdictions which have chosen to join California’s programs, and appreciates their
continued partnership.
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rule vastly increases GHG emissions, worsens air quality, and attacks California
authority Congress has preserved and extended. NHTSA is charged with maximizing
vehicle fuel economy while paying due regard to other government programs; instead,
the proposed rolls back fuel economy standards while proposing to preempt critical
public health protections.

Executive agencies are not empowered to rewrite or ignore statutes, much less to
reverse their meaning, as the Agencies now propose. That the Agencies rely upon their
inverted reading of the statutes to further propose to end a decades-long partnership
with California for vehicle regulation that is preserved in both statutes, and reflects a
settled Congressional judgment is even more concerning. If the proposal is finalized,
Congress cannot be assured that its directives will be followed in any administrative
context, and states must be on their guard as to threats from administrative
bureaucracies to their sovereign police powers and statutory prerogatives.

The necessity of this comment letter underlines how far off course the Agencies have
veered. CARB is a critical part of Congress’s plans for national vehicle regulation.
California has been regulating vehicle emissions since before EPA existed, and
Congress built CARB’s role as innovator on vehicle technology into the core of the
federal Clean Air Act, repeatedly expanding that role, including by allowing other states
to opt into the CARB program. When Congress later enacted fuel economy legislation, it
was at pains to clarify that CARB’s role would be maintained. More recently, when EPA,
NHTSA, and CARB decided to harmonize their relevant greenhouse gas and fuel
economy standards to the extent possible, the three agencies collaborated on technical
analysis and review, including an extensive mid-term technical assessment report
indicating the program was functioning properly. Yet, shortly after this Administration
took office, the partnership broken.

Long before the new Federal Administration had identified any new relevant data, and
without consulting CARB, the President announced he was “cancelling” the bases of the
program. The Federal Administration took this excessive step partly in response to
requests from some automobile manufacturers for limited additional flexibilities, ignoring
the narrow scope of these (factually unsupported) requests, which the Agencies had
previously deemed unfounded. Since that time, the Federal Administration has issued a
new “determination” that the standards must be revised, on the basis of no real
evidence, and has now moved to this proposal — all while refusing to consult with CARB
and its technical staff.

Notably, the Federal Administration has also largely disregarded EPA’s own technical
experts — many of whom filed comments in the docket showing that the rule does not
reflect their views. The Federal Administration also has not consulted experts within the
states that follow CARB'’s standards and rely upon them to meet federal air quality
mandates. Instead, it has developed, in compressed time and with no meaningful
review, a new set of models within NHTSA that it claims support its views. The Federal
Administration has declined to complete the record supporting its claims, or even to
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extend the comment period to allow time to properly analyze them.2 The process
followed to develop the national program, and then to conduct the midterm evaluation,
was extensive and collaborative. It honored the commitments by the federal agencies to
work with CARB.# The opportunities for the public to participate in the proposed
rollback, and even to review the proposal to comprehend it and prepare meaningful
comments, were flatly inadequate. Sixty days to consider a proposal comprising 514
pages of the Federal Register, a preliminary regulatory impact analysis (PRIA) of 1,621
pages that was re-issued twice (including four days before the end of the comment
period),® and related models, data, and explanatory documents that had not been
previously made available for peer review is unreasonable. This outcome-driven
approach is contrary to Congress’s expectations and dangerous to public health.

Nonetheless, CARB remains an expert vehicle regulator, authorized by Congress and
empowered by a sovereign state. The proposed rollback does not stand up to CARB’s
expert review. That review, here, has been broadened by additional independent expert
reviews from noted scientists, engineers, and economists from across the country; their
reports, appended to these comments, demonstrate flaws at every stage of the Federal
administration’s reasoning.

The ubiquity of error is not surprising, because the Agencies are laboring to evade their
own well-supported conclusions, offered just two years ago that the combined national
program is functioning well, reached after an extensive study. That 2016 “Draft
Technical Assessment Report” (Draft TAR) led to EPA’s formal mid-term evaluation that
concluded that the auto industry was performing well and innovating appropriately to
meet the standards. The facts did not appreciably change between the January 2017
formal determination and now; indeed, EPA’s more recent determination cites no
meaningful new evidence, and the proposal strains mightily to read the facts differently
on the basis of poorly constructed, inherently flawed models.

The proposal’'s new argument is hard to follow, but the central claim appears to be that
lower-polluting vehicles will be much more expensive than the Agencies projected just
two years ago, and will require a far greater use of electrification technologies than
predicted. The Agencies offer two core claims based on this premise: First, they claim
that these expenses if the rules are retained in their current form will result in a dramatic
expansion of the used car fleet, and that fatalities will sharply increase because
purportedly less-safe used cars will remain on the road longer; second, they claim that

3 See CARB, Request for Documents in Support of: Request for Extension of Comment Period and Additional Public
Hearings Regarding Joint Proposed Rule to Roll Back Vehicle Greenhouse Gas Emissions and Corporate Average
Fuel Economy Standards for Model Years 2021-2026 Light-Duty Vehicles, September 11, 2018. Docket Nos. 2018-
0067-4166, EPA-HQ-OAR-2018-0283-0883.

4 See, e.g., 77 Fed.Reg. 62,624, 62,632, 62,784-62,785 (Oct. 15, 2012) [discussing coordination with CARB to
develop the standards at issue and for changes to standards].

583 Fed. Reg. 53,204 (Oct. 22, 2018). (Notice of Proposed Rulemaking or NPRM).
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driving in newer cars will dramatically increase if fuel economy improves along with
emissions reductions, resulting in more fatalities.

Both these claims are unsupported. It presumes without support that the hypothetical
increase in vehicles and vehicle durability will necessarily lead to more driving, without
explaining why. There is no analysis of what causes people to drive or of why people
choose to drive. Moreover, the model supporting the proposal does not relate new
vehicle sales to the turnover or retirement of older vehicles. This makes predictions of
sales irrelevant to turnover, rendering the asserted connection — and the purported
increase in travel - ephemeral.

Thus, the Agencies appear to conclude that the best way to cut vehicle pollution and
reduce fatalities is essentially to make new cars cheaper but far less efficient, and in
theory reducing the use of older cars and diminishing incentives to drive. Ultimately, the
proposal is to chart a course for more polluting cars that cost more to drive, with no
evidence of a decline in purchase price.

Even if this dubious analysis could overcome Congress’s direction to improve fuel
economy and reduce air pollution, it still breaks down at every step. At the most basic
level, auto pollution has been falling for years and fuel economy rising, along with car
prices, even as the industry has enjoyed record sales and the roads have become
steadily safer. Reality just does not correspond to the Agencies’ claims.

Worse, the Agencies rely in part on this poor analysis to justify their proposal to reverse
decades of law and preempt California’s ability to regulate vehicle emissions in many
regards, as well as the ability of other states to opt into the California program.

The body of these comments describes in detail how reality and the proposal parted
company. Among other flaws:

» The technology analysis artificially forecloses the efficient use of cost-effective
vehicle technologies already in use or under substantial development, instead
projecting an unlikely reliance on a narrow set of electrification technologies. The
costs of these technologies are correspondingly inflated.

» The modeling on technology penetration and use unwisely departs from EPA’s
emissions models, instead relying entirely on a set of NHTSA tools that are not
designed for this purpose and which perform poorly.

* The “scrappage” model that NHTSA created and which it claims shows vastly
expanded use of older cars does not pass basic tests of mathematical, statistical,
and economic rigor, and greatly inflates apparent costs.

» The “rebound” effect which the Agencies claim will also lead to more driving is
likely half that which the Agencies project — according to the study authors whom
the Agencies purport to cite for their inflated claim.
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» The Agencies’ claim that lightweighting vehicles will contribute to fatality
increases is rooted in modeling that is not representative of modern intelligent
design and is, in any event, not statistically significant — so they are essentially
guesses.

» The Agencies’ claim that lightweighting vehicles will contribute to fatality
increases is rooted in modeling that is not representative of modern intelligent
design and is, in any event, not statistically significant — so they are essentially
bad guesses.

» The Agencies fail to account for major costs to consumers and the job market
as a result of increased climate change risks, declining air quality, technological
stagnation, and higher costs to fuel vehicles.

» Once the Agencies’ tortured new models are corrected, the facts show just what
they showed a few years ago: The program is working, cost-effective, and
appropriate.

In sum, the analysis underlying the proposed rollback proposal is inconsistent with
empirical information, established economic theory, and logic, and is premised on faulty
models of consumer and vehicle manufacturer behavior.

The proposal to withdraw California’s waiver for its GHG emissions standards and ZEV
regulations, which is packaged with and in part depends upon the Agencies’ illogical
analysis, is likewise illegal and arbitrary. California’s consistent achievements controlling
motor vehicle emissions in a cost-effective way has promoted innovation, economic
development, jobs, and public health. Numerous states have recognized the benefits of
California’s program and adopted the standards for its own citizens. California’s
program has made the federal role easier and more effective by allowing the rest of the
nation to benefit from standards after they have been proven. California’s program is
consistent with, and not a deviation from, Title Il of the federal Clean Air Act to control
“smog-related air quality problems” and other harmful effects resulting from motor
vehicle emissions as human understanding improves. The Agencies wrongly conclude
that California’s GHG emissions standards and ZEV requirements frustrate “appropriate
and maximum feasible fuel economy and [federal] tailpipe CO2 emission standards.” As
the Supreme Court has recognized, CARB and EPA have consistently demonstrated
these programs can be implemented consistently, and Congress so intended. As set
forth in greater detail below, California’s GHG and ZEV regulations reflect the natural
progression of California’s achievements in regulating emissions from motor vehicle
emissions.

These comments proceed in several steps. We first describe the basis for CARB'’s
considerable expertise — its long history as a vehicle regulator. We then discuss the
ways the Agencies have recently proposed to scrap this cooperative regulatory effort.
We then turn to an analysis first of the flawed technology model, and then of the flawed
scrappage models, among other errors in the analysis. We then show that the corrected
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analysis does not support the Agencies’ proposal, going on to explain that the further
attack upon California’s authority in the proposal is illegal. We also explore other legal
flaws and resulting consequences that will follow if the proposal is finalized.®

lll.  CARB has consistently led the nation in regulating
emissions from motor vehicles.

The Agencies are proposing not only to flatline their own programs, contrary to law, but
to also strip California of its authority to regulate GHG emissions from light-duty vehicles
and to require ZEVs to control both criteria pollutants and GHG emissions. California,
through CARB, has been regulating vehicle emissions since 1959, ZEVs since 1990,
and GHGs since 2009 (the latter, in successful partnership with EPA and NHTSA).
Congress has repeatedly preserved and strengthened CARB’s authorities as an integral
part of the cooperative federalism scheme of the federal Clean Air Act. EPA has
developed decades of administrative practice consistent with this Congressional intent,
and both California and the states that have opted into its program rely upon its vehicle
program, with EPA’s approval, to meet federal emissions standards and state law
mandates. Millions of people have benefitted as a result. The Agencies’ late-breaking
proposal to discover, decades later, that California’s program is improper in major
regards stands in stark contrast to this history.

We therefore begin these comments with a thorough discussion of CARB's long
regulatory history. California began regulating, pursuant to the police power authority
inherent in its sovereignty (and preserved by the Tenth Amendment) by the 1950s,
reacting to persistent problems with vehicle air pollution caused by California’s particular
circumstances.

When federal law entered this space, Congress appropriately preserved California’s
authorities. In 1967, Congress deliberated considerations weighing in favor and against
allowing only California to establish and implement its own motor vehicle emissions
control program, and elected to expressly grant California the authority to “blaze its own
trail, with a minimum of federal oversight”. Since 1967, Congress has had ample
opportunities to reconsider that initial decision, but in each instance has consistently
elected to expand California’s authority, based on its recognition that California has
consistently achieved more stringent emissions controls than the comparable federal
program, and has fulfilled its role as the nation’s laboratory in advancing the
development of increasingly stringent emissions motor vehicle emissions programs.

Moreover, California’s unique authority to adopt and implement more stringent motor
vehicle emission standards has played a critical role throughout the years in ensuring
that the motor vehicle industry continues its efforts to research and develop

6 We also note that NHTSA's limitation on comments to 15 pages is untenable and precludes effective public
participation. See 83 Fed. Reg. at 43,470, citing 49 C.F.R. § 553.21. CARB submits these comments as
“attachments” that are not subject to this improper constraint.
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advancements in technology needed to further reduce motor vehicle emissions. As
discussed below, for instance, when Congress enacted the 1970 Amendments to the
Clean Air Act, it directed EPA to promulgate emission standards for 1975 model year
vehicles that were 90 percent lower than the corresponding hydrocarbon (HC) and
carbon monoxide (CO) emissions standards for 1970 model year vehicles, and
standards for 1976 model year vehicles that were 90 percent lower than the
corresponding oxides of nitrogen (NOx) standard for 1971 model year vehicles,
respectively. However, that statutory mandate was effectively diluted when the motor
vehicle industry claimed that it lacked the experience and knowledge to mass produce
the catalytic converter technology needed to comply with the specified emission
standards, by Congressional concerns that stringent emission standards might
adversely impair vehicle fuel economy, and by concerns that catalytic converters might
emit harmful levels of sulfuric acid mist. Consequently, the emission standards that
were initially intended to apply to 1975 and 1976 model year vehicles were not
implemented on federal vehicles until the 1981 model year.

Fortunately, by virtue of its unique authority under section 209(b) of the Clean Air Act,
California was able to continue to promulgate and implement more stringent emission
standards that required manufacturers to equip nearly all California vehicles with
catalytic converters four years before the corresponding federal emission standards
would require catalytic converters on federal vehicles. Those California requirements
led to the development of the three-way catalytic converter, and demonstrated that
vehicle manufacturers could comply with comparably stringent federal emission
standards on a nationwide basis. As the EPA Administrator recognized in 1973,
requiring manufacturers to comply with more stringent California requirements before
imposing those requirements on a nationwide basis was fully consistent with California’s
practices of continually establishing more stringent emission standards than comparable
federal emission standards, and with the waiver provisions of the Clean Air Act in which
Congress expressly authorized California to adopt and enforce more stringent state
standards.

As discussed below, California has also led the nation in promulgating other categories
of emission standards and emission related requirements, including requirements for
on-board diagnostic systems, and criteria and GHG emission standards for 1994 and
subsequent model year light-duty motor vehicles, and EPA and Congress have largely
relied upon information demonstrating that vehicle manufacturers are capable of
complying with California requirements in subsequently promulgating federal
requirements that largely mirror the earlier promulgated California emission standards.
Professor Ann E. Carlson’ has explained that California’s motor vehicle emissions

7 “Ann Carlson is the Shirley Shapiro Professor of Environmental Law, and the inaugural Faculty Director of the
Emmett Institute on Climate Change and the Environment at the UCLA School of Law. She is also on the faculty of
the UCLA Institute of the Environment. [She] is one of the country’s leading scholars of climate change law and
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control program comprises a crucial and integral component of the larger federal motor
vehicle emission control program because it directly fosters the sustained enactment of
increasingly stringent emission standards across the nation, as exemplifying “iterative
federalism.”

Professor Carlson defines “iterative federalism” as encompassing the repeated,
sustained and dynamic lawmaking efforts by both certain states that have been
effectively delegated a “super regulator status” by federal law, and by the federal
government. Under this scheme, a governmental actor initially enacts regulations that
results in the second governmental actor adopting a subsequent set of regulations, and
that further triggers action by the initial regulator. Professor Carlson explains that
Congress’ decision to exempt only California from the preemptive effects of the Clean
Air Act effectively grants a California a “superregulator” status that allows California to
engage in policy experimentation and risk taking that has ultimately benefited other
states and the federal government. For instance, allowing California to regulate in
advance of the federal government allows EPA to avoid imposing regulations that
California first determines impose higher compliance costs than initially anticipated, and
further allows California to promulgate more stringent state emission standards even as
directives to promulgate more stringent federal emission regulations stagnate, as
directly evidenced by the events occurring after the enactment of the 1970 Amendments
to the Clean Air Act.

Here, instead, the unique iterative federalism structure enacted in 1967
allowed public choice pathologies at the federal level to be corrected at
the state level. Furthermore, the iterative federalism structure allowed a
state to experiment with potentially costly regulations prior to widespread
federal adoption, without imposing multiple regulatory schemes on a
nationwide industry. When federal law appeared to be too rigid or
politically unpalatable, California’s regulatory activity gave the EPA
something to follow.

Ann E. Carlson, Iterative Federalism and Climate Change, 103 NW. U. L. Rev. 1097, 1117-1118 (2009).

The more detailed discussion below demonstrates that California’s unique authority to
establish its own distinct motor vehicle emissions control program has not impaired or
hindered EPA’s ability to promulgate effective a federal motor vehicle emissions control

policy. Two of her articles, Iterative Federalism and Climate Change and Takings on the Ground, have been selected
by the Land Use and Environmental Law Review as among the top five environmental articles of the year, and her
work has been published in leading journals including the UCLA, California, Northwestern and Michigan law

reviews. She is co-author (with Daniel Farber and Jody Freeman) of a leading casebook, Environmental Law (8th
ed.). She recently served on a National Academy of Sciences panel, America’s Climate Choices: Limiting the
Magnitude of Future Climate Change, and she is currently serving on an American Academy of Arts and Sciences
panel studying the future of America’s energy systems.” See https://law.ucla.edu/faculty/faculty-profiles/ann-e-
carlson/.
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program. Instead, that authority has enabled California to create an innovative motor
vehicle emissions control program that has both significantly reduced pollution from
motor vehicles in California, and that has benefitted the nation by demonstrating the
feasibility of attaining more stringent state standards in California, thereby providing
EPA a foundation upon which it can base comparable federal standards that have
already been tested in California.

California has consistently led the nation in regulating motor vehicle emissions, and any
implication that its motor vehicle emissions control program could potentially hinder the
development of more protective federal emission standards is simply incorrect, and is
not consistent with the developments of air pollution law since Dr. Haagen-Smit first
identified the causal link between motor vehicle emissions and the smog impairing Los
Angeles’ air quality. Now is not the time to repeal that progress, or ignore Congress’s
considered and repeated decisions to preserve it.

A. The nation’s control of motor vehicle pollution began in California.

CARB pioneered regulating emissions from motor vehicles. Dr. Arie Haagen-Smitt, a
professor from the California Institute of Technology, first identified the causal link
between the exhaust emissions from motor vehicles and the smog in the air above Los
Angeles. Dr. Haagen-Smit conducted a series of experiments in the 1950s that
demonstrated ozone — a primary component of the smog affecting residents of Los
Angeles — was produced when the hydrocarbon and NOx components of automotive
exhaust reacted in the atmosphere in the presence of sunlight.

Through investigations initiated at Caltech, we know that the main source
of this smog is due to the release of two types of material. One is organic
material — mostly hydrocarbons from gasoline — and the other is a mixture
of oxides of nitrogen. Each one of these emissions by itself would be
hardly noticed. However, in the presence of sunlight, a reaction occurs,
resulting in products which give rise to the typical smog symptoms.

A.J. Haagen-Smit, Smog Control — Is it just around the corner?, 26 Engineering and Science, 9, 10 (1962).

Recognizing this public health threat, and exercising its inherent authority to protect
public welfare, California enacted legislation in 1959 requiring the Department of Public
Health to determine, by February 1, 1960, “the maximum allowable standards of
emissions of exhaust contaminants from motor vehicles which are compatible with the
preservation of public health including the prevention of irritation to the senses.”

Pursuant to that directive, the Department of Public Heath adopted tailpipe emission
standards that required reductions of new motor vehicle emissions of HC and CO of 80
percent and 60 percent, respectively, compared to the average emissions of current
(uncontrolled) motor vehicles. Expressed numerically, those standards were: 275 parts
per million by volume, (as hexane) for HC emissions, and 1.5 percent by volume for CO.
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In 1960, California’s legislature enacted the Motor Vehicle Pollution Control Act
(MVPCA). The MVPCA established the Motor Vehicle Pollution Control Board
(MVPCB) within the Department of Public Health, and authorized the MVPCB to, among
other specified duties, “determine and publish criteria for approval of motor vehicle
pollution control devices.” The MVPCB was directed to approve motor vehicle pollution
control devices that it found met the emission standards adopted by the Department of
Public Health.2 However, the installation of approved motor vehicle pollution control
devices on new motor vehicles was not required until one year after the date that the
MVPCB certified two devices.

The MVPCB certified four motor vehicle pollution control devices for use on new motor
vehicles in June 1964, and therefore, under the existing law, the installation of such
devices on new motor vehicles became mandatory starting in 1966. It is notable that
the three major domestic auto manufacturers were able to certify 1966 model year
vehicles without the use of the certified motor vehicle pollution control devices; instead,
they were able to meet the applicable exhaust emission standards solely by
incorporating engine modifications such as carburetor adjustments, timing changes, and
air injection systems.

In 1967, California’s legislature enacted the Mulford-Carrell Air Resources Act which
abolished the MVPCB, established the State Air Resources Board (CARB), and
authorized CARB to, among other things, adopt motor vehicle emission standards. The
Mulford-Carrell Air Resources Act expressly required 1966 and newer model year motor
vehicles to be equipped with certified devices to control crankcase and exhaust
emissions, and further required, effective December 1, 1967, that 1968 or newer model
year passenger vehicles, 1967 or newer model year commercial motor vehicles under
6,001 pounds maximum gross vehicle weight rating (GVWR), and 1969 or newer model
year trucks, truck tractors or buses not powered by diesel fuel, to be equipped with
certified devices to control emissions of pollutants from the crankcase and exhaust.
California Governor Ronald Reagan appointed Dr. Arie Haagen-Smit the first Chairman
of CARB.

B. Early federal and California control of motor vehicle emissions
recognized the role of both authorities.

1. The Federal Motor Vehicle Air Pollution Control Act was enacted in
1965.

Unfortunately, California was not the only state adversely affected by the suffocating
effects of air pollution caused by motor vehicles during the 1950s and the 1960s. In
1965, the United States Congress enacted the Motor Vehicle Air Pollution Control Act
(MVAPCA) to address, on a national level, the broad and intractable harm presented by
motor vehicle emissions. The legislative history of the MVAPCA indicates that

8 Pursuant to Cal. Hith. § Saf. Code § 426.5.
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Congress was fully aware that motor vehicles and motor vehicle engines were a
significant source of air pollutants that were harming the public’s health and welfare,
and that a comprehensive nationwide approach was required to reduce such emissions.

Motor exhaust is the only major source of air pollution not under some
degree of local or Federal regulation. The time for such regulation is now.
Motor vehicles already dump 92 million tons of carbon monoxide alone
into the air. Within the next decade, the number of automobiles trailing
this lethal gas and other harmful pollutants along our roads and highways
will increase by a third. The air around us is an exhaustible resource
which must be protected and conserved. To prevent increasing damage
to property and health from exhaust fumes and to insure that our children
and grandchildren will have clean air to breathe, we must begin the
moves needed to stop this fouling of our environment now.

Hearings on H.R. 463, H.R. 2105, H.R. 4001, H.R. 7065, H.R. 7394, H.R. 7429, H.R. 8007, H.R. 8398,

H.R. 8723, H.R. 8800, and S. 306 before the Subcomm. on Public Health and Welfare of the House
Comm. on Interstate and Foreign Commerce, 89th Cong., 1st Sess. (Cong. Long, pp. 98-99).

Section 202(a) of the MVAPCA required the Secretary of Health, Education, and
Welfare to:

[P]rescribe as soon as practicable standards, applicable to the emission
of any kind of substance, from any class or classes of new motor vehicles
or new motor vehicle engines, which in his judgment cause or contribute
to, or are likely to cause or contribute to, air pollution which endangers
the health or welfare of any persons, and such standards shall apply to
such vehicles or engines whether they are designed as complete
systems or incorporate other devices to prevent or control such pollution.

Pub. L. 89-272, 79 Stat. 992-993.

Although Congress was fully aware of California’s motor vehicle emissions program
when it enacted the MVAPCA, it did not enact provisions in MVAPCA to preempt states
from promulgating their own vehicle emission standards, and several states
subsequently proceeded to enact legislation regarding controls of motor vehicle
emissions. As discussed below, Congress subsequently acted to preempt almost all
states from controlling new motor vehicle emissions, but also authorized only California
to continue to develop and adopt emission standards for new motor vehicles that were
distinct from otherwise applicable federal new motor vehicle emission standards.

2. To balance national consistency with state sovereignty to protect public
welfare, congress expressly preserved only California’s authority to
control motor vehicle emissions.

In 1967, Congress enacted the Air Quality Act of 1967 that, in pertinent part, expressly
preempted nearly all of the states from adopting separate new vehicle emission
standards. The automotive industry maintained that it should only be subject to a
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single, nationwide standard, and that it would be unduly disruptive to subject
manufacturers to a patchwork of federal and multiple state standards. However,
Congress was also fully aware that California was experiencing significant air pollution
problems because of compelling and extraordinary circumstances, and also recognized
that California was leading the nation in regulating motor vehicle emissions. For
instance, as previously discussed, California adopted the first tailpipe emission
standards for new 1966 model vehicles, and EPA subsequently adopted essentially
those same emission standards for federal 1968 model year vehicles on March 30,
1966.

California’s Senator Murphy was able to convince his colleagues from across the nation
that allowing California to continue its pioneering efforts to control emissions from motor
vehicles, and to essentially serve as a laboratory for innovation that might lead to new
developments in control systems and designs, would ultimately benefit the nation.

The amendment permits California to continue a role of leadership which
it has occupied among the States of this Union for at least the last two
decades. As | said in general debate, it offers a unique laboratory, with
all of the resources necessary, to develop effective control devices which
can become a part of the resources of this Nation and contribute
significantly to the lessening of the growing problems of air pollution
throughout the Nation.

113 Cong. Rec. H14428 (Nov. 2, 1967) (statement of Cong. Moss)

In essence, the nation as a whole would benefit from California’s efforts, without having
to duplicate those efforts.

The preemptive provision of the Air Quality Act of 1967 consequently reflected a
compromise between the desire of the motor vehicle industry to be subject to a single
set of emission standards, and California’s interest in maintaining its preexisting
authority, under state law, to establish motor vehicle standards needed to address the
pollution resulting from its unique conditions.

SEC. 208. (a) No State or any political subdivision thereof shall adopt or
attempt to enforce any standard relating to the control of emissions from
new motor vehicles or new motor vehicle engines subject to this title. No
State shall require certification, inspection, or any other approval relating
to the control of emissions from any new motor vehicle or new motor
vehicle engine as condition precedent to the initial retail sale, titling (if
any), or registration of such motor vehicle, motor vehicle engine, or
equipment.

(b) The Secretary shall, after notice and opportunity for public hearing,
waive application of this section to any State which has adopted
standards (other than crankcase emission standards) for the control of
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emissions from new motor vehicles or new motor vehicle engines prior
to March 30, 1966, unless he finds that such State does not require
standards more stringent than applicable Federal standards to meet
compelling and extraordinary conditions or that such State standards and
accompanying enforcement procedures are not consistent with section
202(a) of this title.

(c) Nothing in this title shall preclude or deny to any State or political
subdivision thereof the right otherwise to control, regulate, or restrict the
use, operation, or movement of registered or licensed motor vehicles.

Pub. Law 90-148, § 208, 81 Stat. 485, 501 (1967)

Although Section 208(b) did not explicitly refer to California, the legislative history
clearly indicated that provision was solely applicable to California. Congress
accordingly explicitly authorized and directed California to forge ahead of the nation in
order to continue its pioneering role of establishing more stringent motor vehicle
emissions controls that would necessarily spur advancements in motor vehicle
emissions control technology that would ultimately benefit both California and the United
States.

3. California obtained its first waiver in 1968.

Once Congress enacted the provision in the Air Quality Act of 1967 that authorized
California to adopt separate new motor vehicle emission standards, CARB did not
hesitate in requesting a waiver for new motor vehicle emission standards. On July 11,
1968 the Secretary of Health, Education, and Welfare granted California a waiver for
several California emission standards, including exhaust emission standards for 1969
model gasoline-powered motor vehicles, evaporative emission standards for 1970
model year vehicles at and below 6,000 Ibs GVWR, and associated test procedures.®

The waived exhaust emission standards for 1969 model year gasoline-powered motor
vehicles at or below 6,000 Ibs GVWR, and with engine displacement above 140 cubic
inches were: 1) hydrocarbons, 275 parts per million (ppm) by volume (as hexane), and
2) carbon monoxide, 1.5 percent by volume.

4. California continued its progress with the Pure Air Act of 1968 and
emissions standards for the 1970 model year.

Although California had already enacted the most stringent motor vehicle emission
controls in the nation, it continued its long-standing efforts to seek and attain further
reductions of motor vehicle emissions. In 1968, California’s legislature enacted the
Pure Air Act of 1968, which, among other provisions, established specific exhaust
emission standards for new 1970 through 1974 and newer model year gasoline

9 33 Fed.Reg. 10160 (July 16, 1968).
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powered motor vehicles. Notably, that legislation also established the first emission
standards for oxides of nitrogen (NOx) beginning with 1971 model year passenger
vehicles. The legislation also specified exhaust emission standards for new 1970,
1971, and 1972 and newer heavy-duty gasoline powered heavy-duty trucks.
California’s legislature stated that these standards had been determined “to be
technologically feasible and capable of implementation with reasonable economic cost
by a technical advisory panel of nine California engineers, scientists, and air pollution
experts.” CARB was also authorized to adopt emission standards that were more
stringent than the numerical standards specified in the legislation, if CARB determined
such standards were necessary and technically feasible, and to adopt emission
standards for other pollutants that CARB found were necessary and technically feasible.

CARB developed test procedures applicable to the above-mentioned exhaust and
evaporative emission standards, and requested a waiver for the exhaust and
evaporative emission standards as specified in the Pure Air Act of 1968 and the
accompanying test procedures. EPA granted that waiver on May 2, 1969.1°

The California exhaust emission standards for gasoline-powered motor vehicles under
6,001 Ibs maximum GVWR are set forth below in units of grams of pollutant per mile

(g/mi).

Table IlI-1 California Exhaust Emissions Standards for 1970 through 1973 Model Year
Light-Duty Motor Vehicles

Model Year Hydrocarbons | Carbon NOx
(g/mi) Monoxide (g/mi)
(g/mi)
1970 2.2 23 N/A
1971 2.2 23 4.0
1972 and 1973 1.5 23 3.0
1974 and newer | 1.5 23 1.3

5. Federal motor vehicle emissions standards for 1970 adopted
California’s standards.

In June of 1968, the federal Department of Health, Education and Welfare (HEW)
adopted federal exhaust emission standards for 1970 and newer light-duty vehicles that
were identical to the corresponding California exhaust emissions standards for 1970
model year light-duty vehicles. On November 2, 1970, the Department of HEW adopted
federal exhaust emission standards of: 3.4 g/mi of hydrocarbons, and 39.0 grams per
mile for carbon monoxide for 1972 through 1974 light-duty vehicles. These standards
applied through the 1974 model year.

10 34 Fed.Reg. 7348 (May 6, 1969).
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C. Federal and California air pollution law developed in the 1970s.

The early history of the federal/state relationship preserved under federal law set a
repeating theme: California continued to press forward with stringent standards, while
national standards moved more slowly, or in stops and starts. Despite these contrasts,
neither Congress nor EPA suggested anything was improper about California’s actions;
on the contrary, EPA repeatedly affirmed them, and ultimately adopted California’s
choices into national standards.

EPA also expressly affirmed, in granting California a waiver for 1979 and subsequent
model year light-duty vehicles, that the Clean Air Act authorizes California to regulate
emissions of methane, a climate altering pollutant.}! EPA’s affirmance is consistent
with legislative history indicating Congress did not limit California’s authority to regulate
emissions of pollutants to only those categories of pollutants that would contribute to the
formation of smog.

California's particular problem is that of photochemical smog, the
constituent components of which are hydrocarbons and nitrogen oxide.
However, the total program for control of automotive emissions is
expected to include the control of many other pollutants including carbon
monoxide, lead, and particulate matters.

113 Cong. Rec. H 30951 (daily ed. Nov. 2, 1967) (Cong. Herlong).

1970 ushered in two events that would significantly affect the federal motor vehicle
emissions control program. First, President Nixon established the United States
Environmental Protection Agency (EPA). The EPA assumed the responsibility to
administer the National Air Pollution Control Administration program previously
administered by the Department of the HEW.

1. The Clean Air Act was amended in 1970.

The second event was Congress’ enactment of the 1970 Amendments to the Clean Air
Act, which again affirmed California’s authorities. Congress determined that significant
reductions in motor vehicle emissions were required to protect the public health, and
accordingly amended the Clean Air Act to require EPA to adopt regulations that
achieved specified reductions in emissions from new motor vehicles. Specifically, EPA
was required to adopt regulations that required new 1975 light-duty vehicles to emit 90
percent less hydrocarbons and carbon monoxide emissions than the corresponding
standards for 1970 model year vehicles, and was further required to establish
emissions standards for NOx for new 1976 light-duty vehicles that were at least 90
percent lower than the average emissions of NOx emitted from 1971 light-duty vehicles
that were not subject to any federal or state emissions standards for NOx. Affected

11 43 Fed.Reg. 25,729; 25,735 (June 14, 1978).
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vehicles were required to comply with such standards for a specified period of use
(useful life), defined as five years or 50,000 miles, whichever first occurs. Those
statutory directives corresponded to emissions standards of 0.41 g/mi of hydrocarbons
and 3.4 grams per mile for carbon monoxide for 1975 vehicles, and 0.4 g/mi of NOx for
1976 model year vehicles.

Congress recognized that the statutorily mandated emissions reductions comprised
aggressive, technology forcing requirements, and accordingly also enacted safety valve
provisions that allowed vehicle manufacturers to request the EPA Administrator to
suspend the effective dates of the statutorily prescribed emission standards for one
year. The EPA Administrator could only grant a suspension request if he or she
determined that the suspension was essential to the public interest, that the applicant
had made good-faith efforts to meet the standards, and if the applicant established that
the necessary control technology was not available for a sufficient period of time to
achieve compliance. Moreover, Congress authorized the National Academy of
Sciences (NAS) to assess the technical feasibility of achieving the statutorily mandated
emission standards, and specified that the EPA Administrator could not grant a
suspension request if the “study and investigation” of the NAS indicated that the
requisite control technology was available. If the Administrator granted a request to
suspend the statutory emission standards, he or she was required to simultaneously
prescribe interim emission standards.

The stringent emission reductions mandated by the 1970 Amendments effectively
required most vehicle manufacturers to install catalytic converters on their 1975 model
year vehicles in order to reduce the quantities of hydrocarbon and carbon monoxide
present in vehicle tailpipe exhaust to acceptable limits. However, vehicle manufacturers
asserted that they did not possess extensive knowledge or experience regarding the
capabilities of catalytic converter technology to reduce vehicular emissions, and further
expressed doubts whether advancements in catalytic converter technology could be
developed and successfully implemented in time to permit them to install sufficiently
robust converters on all of their 1975 model year production vehicles.

2. CARB and EPA adopted exhaust emission standards for 1973 and
subsequent model year light-duty vehicles.

With statutory authorities firmly in place, CARB again led the way, with EPA affirming
from the start that more stringent California standards were appropriate even as it
moved slowly on federal standards.

In 1971, EPA adopted the first federal emission standards for oxides of nitrogen (NOX),
3 g/mi, for 1973 and 1974 model year light-duty vehicles. The federal exhaust emission
standards for 1973 and 1974 model year light-duty vehicles were subsequently adjusted
to reflect later modifications of test procedures to: 3.0 g/mi HC, 28.0 g/mi CO, and 3.1
g/mi NOX.
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CARB adopted emissions standards and associated test procedures for 1973 through
1976 model year light-duty vehicles, and requested a waiver for the 1973 through 1975
model year standards. The California emissions standards for 1973 and 1974 model
year light-duty vehicles were: 1.5 g/mi HC, 23 g/mi CO, and 3.0 g/mi NOx (1973), and
1.5 g/mi HC, 23 g/mi CO, and 2.0 g/mi NOx (1974), respectively. The EPA
Administrator granted a waiver for the emissions standards applicable to 1973 and 1974
model year vehicles, but withheld a decision regarding the 1975 model year standards
“pending development of additional information by the Environmental Protection
Agency."*?

3. Vehicle manufacturers requested and were granted suspensions of
statutory federal 1975 hydrocarbon and carbon monoxide emission
standards.

In 1972, vehicle manufacturers requested that the EPA Administrator suspend the
statutory hydrocarbons and carbon monoxide emission standards for 1975 model year
vehicles for one year, primarily asserting that the catalytic converter technology needed
to ensure that 1975 model year vehicles would comply with the statutory emission
standards would not be available within the time needed to ensure compliance with the
standards. The EPA Administrator denied the requests, and the manufacturers
appealed the denial to the U.S. Court of Appeals for the District of Columbia Circuit.
The court held that the EPA Administrator had not sufficiently supported his
determination that the catalytic converter control technology needed to comply with the
emission standards would be available in the needed time, and remanded the matter to
the EPA Administrator for further consideration.

The EPA Administrator subsequently conducted public hearings, determined that a
suspension of the standards was warranted, and accordingly granted the manufacturers
a one year suspension of the statutory 1975 emission standards. During the second
round of the EPA hearings, vehicle manufacturers stated that catalyst technology was
not sufficiently robust to ensure that their 1975 model year vehicles could comply with
the statutory 1975 emission standards, and that even if they could equip vehicles with
catalysts and certify those vehicles to the 1975 emission standards, the requirement to
equip all production vehicles with catalytic converters would result in massive
production problems.

The Administrator determined that although catalytic converter technology needed to
meet the 1975 model year standards appeared to be “effective, durable, and reasonably
inexpensive,” neither the automotive nor the catalyst industry had significant experience
in mass producing the needed quantity of catalysts, which presented a risk that the
nationwide production of vehicles could be terminated, due to inabilities to procure
acceptable catalysts, assembly-line problems, or both. The Administrator further found
that overall, the automotive industry could only meet the 1975 standards with 66 percent

12 37 Fed.Reg. 8,128 (April 25, 1972).
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of vehicle sales, which was not sufficient to meet the basic market demand for the
vehicles, and accordingly granted manufacturers a one year suspension from the 1975
model year emission standards.

a. EPA authorized California to require catalytic converters on 1975
model year vehicles.

As previously discussed, the 1970 Amendments required that if the Administrator
granted a suspension of the statutory emission standards, he or she was required to
simultaneously prescribe interim emission standards for 1975 model year vehicles that
“reflected the greatest degree of emission control ... achievable by the application of
technology which the EPA Administrator determines is available, giving appropriate
consideration to the cost of applying such technology within the period of time available
to manufacturers.” The EPA Administrator determined it was appropriate to establish
two separate sets of interim standards — national interim standards that would not
require manufacturers to install catalysts on vehicles certified in all states other than
California, and a more stringent set of interim standards that would require
manufacturers to equip all of the vehicles they intended for sale in California with
catalysts. The interim national 1975 model year emission standards were 1.5 g/mi
hydrocarbon, 15 g/mi carbon monoxide, and 3.1 g/mi NOx.

The EPA Administrator implemented the more stringent interim standards in conjunction
with also granting California a waiver for its 1975 model year light-duty vehicle emission
standards, therefore authorizing California to enforce emission standards of 0.9 g/mi
hydrocarbon, 9.0 g/mi carbon monoxide, and 2.0 g/mi of NOx. CARB subsequently
requested that EPA grant it a waiver allowing California to enforce the waived 1975
model year emission standards to 1976 model year vehicles. EPA granted that waiver
request on September 16, 1974.

The Administrator reasoned that this approach (of establishing less stringent national
interim standards and more stringent California interim standards) comprised the most
reasonable means of ensuring that the requisite compliance technology would be
developed and installed on motor vehicles to meet the statutory standards. Requiring
manufacturers to equip their California vehicles with catalysts before mandating
nationwide installations of catalysts was entirely consistent with both California’s trend
of establishing more stringent emission standards than comparable federal emission
standards, and with the waiver provisions of the Clean Air Act that expressly authorized
California to adopt and enforce more stringent state standards. Manufacturers would be
provided the opportunity to gain experience with the mass production of catalytic
converters for their full range of motor vehicles, which would therefore maintain the
industry’s momentum towards achieving advances in improving and installing catalytic
converters on their nationwide fleet of vehicles, while also facing minimized levels of
risk. This momentum would “lay the necessary foundation for full-scale of catalysts in
1976.” Representatives from Ford and General Motors testified that limiting the more
stringent interim standards to California vehicles would allow their companies to test the

35



necessary mass production processes on a more limited scale, which would enable
better quality control and the ability to remedy identified deficiencies, and to address in-
use failures of catalysts.

The Administrator specifically noted California’s expertise in regulating motor vehicles
as a factor in his determination. “The selection of California for initial introduction of
catalytic converters has other advantages as well. Because of California’s history of
leadership in emission control, that State has in existence a legal and regulatory
framework for implementing and enforcing a set of standards different from those
applicable outside California.” Furthermore, authorizing California to implement more
stringent requirements would continue to spur advancements in emissions control
technology that could benefit the nation. The Administrator specifically noted that two
Japanese manufacturers planned to market vehicles that did not require catalytic
converters to meet stringent emission standards. Notably, Honda had developed a
Compound Vortex Controlled Combustion engine that had demonstrated a capability of
complying with the 1975 statutory standards without requiring a catalytic converter, but
the available information indicated it would require more than five years for other vehicle
manufacturers to modify their production lines to install that technology on their
vehicles. The EPA Administrator stated his conviction that “the best way to accelerate
development and use of a superior technology is to put strict emissions control
requirements into effect as soon as they are technologically feasible. ... When this
happens, other companies will be spurred by competitive forces to adopt it.” “Where
regulatory requirements for emission control challenge conventional technology to its
limits, the marketplace will in my judgment provide a strong lever for causing a shift into
any superior technology.”

Finally, the EPA Administrator considered and rejected claims that catalytic converters
would significantly adversely affect fuel economy and vehicle driveability. Information
submitted during the hearing indicated that catalytic converters would reduce fuel
economy on 1975 model year vehicles by more than 4 percent, and further indicated
that 1975 model year vehicles would not exhibit degraded driveability compared to 1973
model year vehicles.

4. EPA suspended the 1976 statutory standard for NOx.

Approximately three months later, the EPA Administrator granted vehicle manufacturers
a requested one-year suspension of the 1976 statutory NOx emission standards,

largely based on his determination that the technology needed to comply with the
statutory emission standards for NOx (a reducing catalyst) would not be available by the
1976 model year. Information indicated that reducing catalysts required more precise
control of air to fuel ratios, and were less durable than the oxidation catalysts required to
control hydrocarbon and carbon monoxide emissions. As required by the 1970
Amendments, the Administrator simultaneously issued interim NOx standard for 1976
model year vehicles of 2.0 g/mile. However, as discussed below, these standards were
further postponed until the 1978 model year.
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5. The national energy crisis led Congress to delay the statutory 1975
and 1976 exhaust emission standards until 1977 and 1978.

In 1974, the nation experienced an energy crisis that led Congress to enact legislation
(the Energy Supply and Environmental Coordination Act of 1974 (ESECA)), to “...assist
in meeting the essential needs of the United States for fuels, in a manner which is
consistent, to the fullest extent practicable, with existing national commitments to
protect and improve the environment, and (2) to provide requirements for reports
respecting energy resources.” ESECA, in pertinent part, delayed and weakened the
federal vehicle emission standards promulgated by the 1970 Amendments of the Clean
Air Act. Notably, as described in greater detail below, California continued to promulgate
increasingly stringent vehicle emission standards during this period, with EPA support.
Moreover, Congress expressly noted California’s demonstrated progress in reducing
vehicle emission standards when it enacted the 1977 Amendments to the federal Clean
Air Act.

Section 5 of ESECA extended the applicability of the interim 1975 model year standards
for hydrocarbon and carbon monoxide emissions to 1976 model year vehicles, and
delayed the applicability of the statutory 1975 model year standards for hydrocarbon
and CO emissions until 1977. ESECA also delayed the applicability of the statutory
1976 model year standards for NOx emissions until 1978, extended the applicability of
the interim 1976 model year NOx standards to both 1975 and 1976 model year
vehicles, and decreased the stringency of the 1977 model year NOx emission standard
to 2.0 g/mile. Finally, ESECA authorized manufacturers to request that the EPA
Administrator suspend the hydrocarbon and carbon monoxide emission standards for
1977 model year vehicles for one year, and required the EPA Administrator to
promulgate interim emission standards if he or she granted such suspension requests.
These provisions notably did not extend to California’s vehicle emission standards or to
the waiver provisions of Clean Air Act sections 209(a) or 209(b), and as discussed
below, CARB continued to promulgate more stringent standards even as Congress
delayed and relaxed the stringency of federal emission standards through its enactment
of ESECA. Section 10 of ESECA directed the EPA Administrator and the Secretary of
Transportation to conduct a joint study and subsequently issue a report regarding the
“the practicability of establishing a fuel economy improvement standard of 20 per
centum for new motor vehicles manufactured during and after model year 1980.” The
study and report were required to address factors including, but not limited to,
technological problems and economic costs of meeting such standard, and the impact
of applicable emission standards.

6. Congress enacted the Energy Policy and Conservation Act (EPCA) in
1975, building upon the foundation laid by ESECA.

The following year, Congress enacted the Energy Policy and Conservation Act (EPCA),
which established a comprehensive and systematic national energy policy that sought
to achieve increasing domestic energy production and supply, reducing energy demand,
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and the more efficient use of energy. EPCA expressly expanded upon the energy
policies of prior energy legislation, including ESECA.

Title Il of EPCA authorized the Secretary of Transportation to prescribe fuel economy
standards for automobiles, and statutorily prescribed average fuel economies beginning
at 18 miles per gallon for 1978 model year automobiles and leading to 27.5 miles per
gallon for 1985 model year automobiles.

Section 509(a) of EPCA stated “[w]henever an average fuel economy standard
established under this part is in effect, no State or political subdivision of a State shall
have authority to adopt or enforce any law or regulation relating to fuel economy
standards or average fuel economy standards applicable to automobiles covered by
such Federal standard.” However, section 502(d) allowed any vehicle manufacturer to
apply to the Secretary of Transportation for a modification of an average fuel economy
standard for model years 1978 through 1980 if it could show the likely existence of a
“Federal standards fuel economy reduction.” As NHTSA acknowledges in the NPRM,
“Federal standards fuel economy reduction” was defined as including California vehicle
emission standards that had been granted a waiver by EPA pursuant to Clean Air Act
section 209(b).*3

In Green Mountain Chrysler Plymouth Dodge Jeep, et. al. v. Crombie,'* a federal district
court determined that it need not address plaintiffs’ claim that EPCA preempted a
Vermont regulation that adopted GHG emission standards for 2009 and newer model
year passenger vehicles. The court reasoned that Congress, in enacting section 502(d)
of EPCA, did not intend to restrict California’s preexisting authority to adopt and enforce
separate vehicle emission standards when it enacted EPCA, but rather intended that
NHTSA must take California emission standards that have been issued a waiver under
section 209(b) of the Clean Air Act into account when it promulgates fuel economy
standards.

7. EPA suspended hydrocarbon and carbon monoxide emission
standards for 1977 model year vehicles for one year.

On May 20, 1975, the EPA Administrator, acting pursuant to the authority of section 5(c)
of ESECA, granted an industry request to suspended the federal hydrocarbon and CO
emission standards for 1977 model year vehicles for one year, and simultaneously
promulgated interim 1977 model year emission standards of 1.5 g/mi hydrocarbon, 15
g/mi CO, and 2.0 g/mi NOXx.

During the hearing to consider the suspension of the 1977 standards, information was
presented indicating that the oxidation catalysts needed to control hydrocarbon and
carbon monoxide emissions also converted sulfur in gasoline to sulfuric acid, which
could result in harmful levels of sulfuric acid mist near freeways and other facilities that

13 83 Fed.Reg. 42986, 43210 (Aug. 24, 2018).
14508 F.Supp.2d 295 (D. Vt. 2007).
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attract large numbers of vehicles. This posed a concern that the harmful effects of
sulfuric acid mist would outweigh the benefits associated with the reductions of
hydrocarbons and carbon monoxide, and the EPA Administrator therefore determined
that the nation’s interests would be best served by maintaining the interim 1977
standards until the sulfuric acid mist question was resolved.

8. EPA granted the waiver for California’s 1977 model year emission
standards, recognizing the statutory directive to defer to California.

During this time period, as both Congress and EPA were delaying and weakening the
stringency of motor vehicle standards, CARB was continuing to promulgate more
stringent California vehicle emission standards. CARB adopted California 1977 model
year standards of 0.41 g/mi hydrocarbon, 9.0 g/mi CO, and 1.5 g/mi NOx, and
requested a waiver for these standards on March 26, 1975. EPA granted CARB’s
waiver request on May 20, 1975.1°

In considering that waiver request, EPA Administrator Train discussed the legislative
history associated with Congress’ enactment of the waiver provision of Section 209(b)
of the Clean Air Act, and stated that history supported three major points: (1) Congress
believed that California was experiencing ‘compelling and extraordinary’ conditions that
justified a waiver from the preemption from Section 209(a) of the Clean Air Act, (2)
Congress intended that the federal government would not second-guess the wisdom of
state policy in order to preserve the California motor vehicle emission control program in
its original form; and (3) that Congress intended that the standard of EPA’s review of
California’s request for a waiver is narrow.

Administrator Train then noted that EPA’s waiver decisions were consistent with the
aforementioned Congressional intent, and that former EPA Administrator Ruckelhaus
had stated:

The law makes it clear that the waiver request cannot be denied unless
the specific findings designated in the statute can properly be made. The
issue of whether a proposed California requirement is likely to result in
only marginal improvement in air quality not commensurate with its cost
or is otherwise an arguable unwise exercise of regulatory power is not
legally pertinent to my decision under section 209, so long as the
California requirement is consistent with section 202(a) and is more
stringent than applicable Federal requirements in the sense that it may
result in some further reduction in air pollution on California.

40 Fed.Reg. 23102, 23104 (citing 36 Fed.Reg. 17458 (Aug. 31, 1971).

15 40 Fed.Reg. 23102, 23103 (May 28, 1975).
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Administrator Train then stated that, consistent with the above mentioned
considerations, he would not deny California’s waiver based on the possibility that
California’s standards could result in the emissions of sulfuric acid mist.

Accordingly, | do not view arguments of increased cost or fuel economy
penalties, or only marginal improvements in air quality, advanced by some
as arguments against the waiver, as controlling in my decision here. For
similar reasons, | do not view the question whether the proposed California
standards may result in emissions of sulfuric acid mist as controlling given
the current state of our knowledge. The structure and history of the
California waiver provision clearly indicate both a Congressional intent and
an EPA practice of leaving the decision on ambiguous and controversial
matters of public policy to California’s judgment. As | indicated in my
suspension decision, any assessment of the magnitude of the automobile
sulfate risk and measures to deal with it clearly falls under that heading.

40 Fed.Reg. 23102, 23104 (May 28, 1975)

The EPA Administrator found that he could not make any of the findings that would
compel him to deny California’s request for a waiver, and consequently granted the
waiver despite concerns expressed by vehicle manufacturers that the California 1977
model year standards would adversely affect drivability, experience an 8 to 24 percent
decrease in fuel economy, and reduce new vehicle sales as a result of the waiver
decision.

9. Congress, in 1977, amended the Clean Air Act.

In 1977, Congress enacted significant amendments to the Clean Air Act. In enacting
the 1977 Amendments, Congress had the opportunity to restrict the Clean Air Act’s
waiver provision. However, Congress — at the height of its consideration of fuel
economy statutes and their relationship to air quality -- instead elected to expand
California’s ability to adopt and implement its own complete program to control motor
vehicle emissions. Congress expressed in the House Committee report for the 1977
Clean Air Act Amendments that “[tlhe Committee amendment is intended to ratify and
strengthen the California waiver provision and to affirm the underlying intent of that
provision, i.e., to afford California the broadest possible discretion in selecting the best
means to protect the health of its citizens and the public welfare.”

Prior to the 1977 Amendments, the EPA Administrator was required to grant California a
waiver unless he or she found that California did not require state standards that were
more stringent than applicable federal standards to meet compelling and extraordinary
conditions, or unless he or she found such state standards and accompanying
enforcement procedures were not consistent with section 202(a) of the Clean Air Act.
The 1977 Amendments modified the waiver criteria to require the Administrator to grant
California a waiver unless California, not the Administrator, determined that its state
standards are, in the aggregate, at least as protective as applicable federal standards.
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Congress explained that its intent in promulgating these modifications was to
accommodate California’s concern with regulating emissions of NOx, which California
regarded as a more serious concern than emissions of carbon monoxide. California
wanted to establish vehicle emission standards for NOx that were more stringent than
the comparable federal emission standard for NOx, but technological constraints
appeared to require that the California emission standard for carbon monoxide would
then be less stringent than the comparable federal carbon monoxide emission standard.
California would not be able to obtain a waiver in this situation because the then
applicable waiver criteria required each California standard to be more stringent than
the corresponding federal standard. Congress therefore amended the criteria to require
the EPA Administrator to “grant a waiver for the entire set of California standards,
unless he finds that California acted arbitrarily or capriciously in concluding that its set of
standards are at least as protective of the public health and welfare as the Federal
standards.”

Congress also enacted section 177 of the Clean Air Act, which allows other states that
are noncompliant with federal ambient air quality standards to adopt California’s new
motor vehicle emissions standards that have been granted a waiver, provided such
state standards are identical to California’s standards, and provided both California and
other state adopt the standards at least two years before the first model year of affected
vehicles. This provision therefore allows other states to benefit from California’s
pioneering efforts to control vehicle emissions.

a. Congress recognized California’s achievements in controlling
motor vehicle emissions.

While Congress was contemplating the 1977 Amendments to the Clean Air Act, it
expressly noted that California’s experiences in adopting and implementing more
stringent emission standards for 1977 model year vehicles effectively refuted the
concerns expressed by vehicle manufacturers relating to purported technical difficulties
of complying with the statutory emission standards prescribed by the 1970 Amendments
to the Clean Air Act. CARB submitted test data to Congress that indicated “cars in all
weight classes on the road in California are already achieving emission levels at or very
near to .41 gpm hydrocarbon; 3.4 gpm carbon monoxide; and 1.0 gpm NOXx or below,
despite the requirement to meet weaker standards of .41/9.0/1.5.”

Congress also noted both foreign and domestic vehicle manufacturers had equipped
their California vehicles with three-way catalysts (that simultaneously control emissions
of hydrocarbons, carbon monoxide, and oxides of nitrogen) to meet California’s 1978
motor vehicle emission standards, and that three-way catalysts accordingly were not
only considered “proven technology,” but also demonstrated the ability to comply with a
0.4 g/mi NOx standard while simultaneously increasing the vehicle’s fuel economy.
Indeed, California’s experience demonstrated that California compliant vehicles did not
necessarily incur reductions of fuel economy, but could in certain instances, experience
increases of fuel economy. Congress also noted that the National Academy of
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Sciences had determined that catalytic converters could both reduce vehicle emissions
and improve fuel economy of motor vehicles.

Congress further noted that subsequently acquired data and information indicated that
prior concerns that catalyst equipped vehicles would emit sulfuric acid mists were
“grossly overestimated” based on information including a National Academy of
Sciences report that concluded “the statutory hydrocarbon, carbon monoxide, and
probably NOx standards can be met in 1978 with at least one technology (the three-way
catalyst) with no increase in emissions of sulfuric acid emissions from uncontrolled
vehicles," and that dual catalyst systems would achieve "little or no increase" in sulfuric
acid emissions. The National Academy of Sciences stated that “relaxing the statutory
hydrocarbon, carbon monoxide, and NOx standards in itself is unlikely to result in
reduction of sulfuric acid emissions below levels from 1975 model automobiles. Vehicle
manufacturers may well choose to continue use of present catalyst systems, even if the
standards are relaxed, for reasons of fuel economy and their investment in catalyst
technology.”

Finally, Congress noted that EPA had expressed frustration because EPA believed that
manufacturers had been withholding information regarding their development of new
emission control technologies “that would have dramatic impacts on both emissions and
fuel economy,” and were only providing EPA information that served the manufacturer’s
own interests. EPA opined that manufacturers had deliberately slowed their efforts to
achieve compliance with a 0.4 g/mi NOx standard due to manufacturers’ hopes that
“Congress may act to abolish the NOx standard,” and noted that vehicle manufacturers
“calculations concerning potential fuel efficiency problems, as well as potential problems
of technological and economic feasibility of any set of emission standards have been
consistently overstated.”

b. Congress delayed the statutory vehicular emission reduction
goals of the 1970 amendments to the Clean Air Act.

The 1977 Amendments to the Clean Air Act had other effects. On the one hand,
Congress carefully and deliberately expanded and broadened California’s authority to
adopt and implement its own distinct and more stringent vehicle emissions control
program, and it also determined that the technology needed to achieve more stringent
emission standards was available and would not adversely impact either fuel economy
or result in significant emissions of sulfuric acid mists. Nevertheless, the 1977
Amendments also set federal motor vehicle emission standards that effectively provided
manufacturers further extensions and relaxations of the vehicle emission reduction
goals established by the 1970 Amendments of the Clean Air Act, largely to
accommodate manufacturer claims that postponement of those light-duty vehicle
emission standards was needed to avert an industry shutdown.

Congress accordingly extended the hydrocarbon emissions standard for 1975 model
year vehicles as initially established by the 1970 Amendments to the Clean Air Act (0.41
g/mi) until the 1980 model year, extended the carbon monoxide emissions standard for
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1975 model year vehicles as initially established by the 1970 Amendments to the Clean
Air Act (7.0 g/mi) until the 1981 model year, and relaxed the NOx emissions standard
for 1976 model year vehicles as initially established by the 1970 Amendments to the
Clean Air Act from 0.4 g/mi to 1.0 g/mi, and extended the effective date of that standard
to 1981 model year vehicles. Congress also enacted provisions allowing manufacturers
to request waivers of the carbon monoxide standard for 1981 and 1982 model year
vehicles, and allowing qualifying small manufacturers to certify 1981 and 1982 model
year vehicles to a 2.0 g/mi NOx standard.

The following table compares the federal emission standards enacted by the 1977
Amendments to the Clean Air Act and the corresponding California emission standards
for model year 1977 through 1981 light-duty motor vehicles:

Table I1I-2 1977 through 1981 Primary Light-Duty Motor Vehicle Emission Standards
(all standards expressed in grams/mile)*®

Federal California

Model Hydrocarbon | Carbon NOx Hydrocarbon | Carbon NOx

Year Monoxide Monoxide

1977 15 15 2.0 0.41 9.0 15

1978 1.5 15 2.0 0.41 9.0 1.5

1979 15 15 2.0 0.41 9.0 15

1980 0.41 7.0 2.0 0.41 9.0 1.0

1981 0.41 3.4 1.0 0.41 3.4 1.0

1982 0.41 3.4 1.0 0.41 7.0 0.4
0.41 7.0 0.7Y

This table illustrates that the federal emissions standards for NOx do not become
sufficiently stringent to require the installation of oxidation catalytic converters until 1981
— four years after California’s 1977 model year standards took effect. The table also
demonstrates that even as both Congress and EPA relaxed and delayed the federal
light-duty vehicle emission standards, CARB continued its long established practice of
adopting more stringent emission standards and other emission related requirements in
order to address the compelling and extraordinary conditions affecting California.

16 California standards for 1977 and 1978 model year — Title 13, California Administrative Code (CAC) § 1955.1
(1983); for 1979 model year vehicles in 13 CAC 1959.5, (1988) for 1980 model year vehicles in Title 13, California
Code of Regulations (CCR) § 1960 (2013), and for 1981 and 1982 model years, 13 CCR 8§ 1960.1(a) (2013),
1960.1(b) (2013). Federal standards for 1977 through 1979 model year vehicles are set forth at 40 Fed.Reg. 32906,
32911 (June 28, 1977) [40 CFR 8077-8 (1977)], 40 Fed.Reg. 32906, 32930 (June 28, 1977) [40 CFR § 078-8].

17 This set of standards is optional. A manufacturer must select either the primary or optional set of standards for its
entire product line of 1981 and 1982 models.
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D. California continued to lead the nation in developing more
stringent motor vehicle emission requirements throughout the
1980s.

1. California’s motor vehicle emission standards for 1982 model year
light-duty vehicles required compliance with a 0.4 g/mi NOx emission
standard.

That pattern continued through the 1980s; California moved the nation forward, and
both Congress and EPA moved more slowly, while supporting California’s continued
authorities.

EPA granted CARB a waiver for the California 1979 and subsequent model year light-
duty motor vehicle emission standards in 1978. CARB adopted those standards to
address the “peculiar oxidant and NO? air quality problems in the California South Coast
Air Basin.” Although certain vehicle manufacturers testified that they lacked the
technology needed to meet the primary 1982 model year standards, CARB testified that
two manufacturers had already demonstrated compliance with the 1982 model
standards with 1977 certification data. Acting EPA Administrator Blum stated she could
not find that the technology needed to meet the 1982 model year standards could not
be developed and applied in the lead time provided, or that the costs of compliance
were sufficiently excessive, and accordingly granted the waiver.

The stringent 0.4 g/mi NOx emission standard associated with the California 1982
model year standard required motor vehicle manufacturers to equip vehicles with
increasingly sophisticated emission control and fuel metering systems, including three-
way catalytic converters, fuel injection systems, and oxygen sensors. It is especially
notable that California was able to require the introduction of such controls years before
the federal light-duty motor vehicle standards became sufficiently comparable in
stringency to California’s standards. In fact, the federal light-duty motor vehicle
emission standards did not prescribe a 0.4 g/mi NOx standard until the 1994 model
year. This example, particularly when viewed in the context of the continued delays and
weakening of the federal motor vehicle emissions standards as discussed above,
illustrates the benefits resulting from California’s ability to establish its separate motor
vehicle emissions control program that is free from the constraints of the federal motor
vehicle emissions control program, and is also consistent with the benefits resulting
from EPA Administrator Train’s decision in 1973 to allow California to manufacturers to
equip their vehicles with catalytic converters despite manufacturers’ claims that catalytic
converter technology was not sufficiently developed or available in the quantities
needed for installation on all production vehicles. As previously discussed, that
California requirement enabled manufacturers to gain experience and knowledge with
catalytic converters, and provided CARB information regarding the capability of future
technical advancements needed to achieve even more stringent future emissions
requirements, such as the primary 1982 model year emissions standards. It is difficult
to imagine how CARB would have obtained the knowledge and information needed to
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support its assessment of technical feasibility of equipment needed to comply with the
1982 model year standards if it was subject to the same constraints imposed on EPA.
Recall that EPA previously expressed that it was largely dependent on information
supplied by vehicle manufacturers regarding the status and capability of future emission
control technologies, and that it believed manufacturers were deliberately stalling their
efforts to develop compliant technologies based on hopes that Congress would abolish
the 0.4 g/mi NOx standard.

2. CARB adopted diesel particulate matter standards for 1985 model
year diesel-fueled light-duty vehicles.

In 1982, CARB amended California’s exhaust emission standards for 1985 and
subsequent model year diesel powered light-duty vehicles to ensure that more stringent
particulate matter standards would be in effect in California 1985. EPA was also
considering the adoption of essentially equivalent federal particulate matter emission
standards for diesel-powered vehicles, but decided to delay a 0.2 g/mi particulate matter
standard from the 1985 to the 1987 model year.

EPA determined that the requisite technology (trap oxidizer systems) would be widely
available by the 1986 model year, but decided to delay the 0.2 g/mi particulate matter
standard to 1987. CARB also determined that trap oxidizer systems would be available
by the 1986 model year, but elected to adopt a 0.2 g/mi particulate matter standard for
1986 through 1988 model year vehicles. CARB further adopted a 0.08 g/mi particulate
matter standard for 1989 and subsequent model year vehicles, and requested that EPA
grant California a waiver for such standards. Motor vehicle manufacturers opposing
California’s waiver request asserted that California did not meet waiver criterion of
Clean Air Act section 209(b)(1)(B), that California needs “such State standards to meet
compelling and extraordinary conditions”.

In considering CARB’s waiver request, EPA extensively discussed the “compelling and
extraordinary” criterion of Clean Air Act section 209(b)(1)(B). EPA determined that its
traditional interpretation of this criterion, that it concerns California’s need for its own
motor vehicle program, as opposed to its need for the particular standards at issue in
the waiver, was supported by both the statutory text and legislative history indicating
that Congress, in enacting the initial waiver provision, was expressly aware that by
authorizing California to enact its own motor vehicle program, it would require the
automotive industry to comply with two separate sets of requirements. EPA accordingly
concluded that “[t]he ‘need’ issue thus went to the question of standards in general, not
the particular standards for which California sought [a] waiver in a given instance,” and
further noted: “It is evident from this history that “compelling and extraordinary
conditions” does not refer to levels of pollution directly, but primarily to the factors that
tend to produce them: geographical and climatic conditions that, when combined with
large numbers and high concentrations of automobiles, create serious air pollution
problems.”
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EPA then considered arguments advanced by manufacturers that Clean Air Act section
209(b)(1)(B) applies to California’s need for the particular particulate emission
standards. EPA determined that even under this alternative interpretation, the
manufacturers did not meet their burden of demonstrating that California did not satisfy
the compelling and extraordinary criterion.

EPA expressly rejected manufacturer claims that the section 209(b)(1)(B) criterion is
limited to emission standards for pollutants that are related to California's smog problem
(i.e., hydrocarbons and oxides of nitrogen), and that consequently California’s standards
for particulate emissions should not be afforded the “benefit of the Congressional
presumptions which supported all prior waivers.”'8

If Congress had been concerned only with California's smog problem,
however, it easily could have limited the ability of California to set more
stringent standards to hydrocarbons and oxides of nitrogen—the only two
regulated automotive pollutants substantially contributing to that
phenomenon. Instead, Congress took a broader approach consistent
with its goal of allowing California to operate its own comprehensive
program.

49 Fed.Reg. 18887, 18890 (May 3, 1984)

EPA cited legislative history indicating Congress, in enacting the waiver provision, was
aware that California might seek to control non-smog pollutants including carbon
monoxide, lead, and particulate matter.1°

EPA also rejected claims that California must demonstrate that it suffers from a “unique”
particulate problem (i.e., one that is demonstrably worse than the problem experienced
in the rest of the country) to qualify for a waiver for its particulate emission standards.
“However, as CARB points out, there is no indication in the language of section 209 or
the legislative history that California's pollution problem must be the worst in the
country, for a waiver to be granted.”

EPA further rejected claims that California failed to establish the necessity of its
particulate standards because the State’s emissions standards would allegedly produce
only minor reductions of particulate matter emissions.

Arguments concerning ... the marginal improvements in air quality that
will allegedly result [from implementation of the standards], and the
guestion of whether these particular standards are actually required by
California ...fall within the broad area of public policy. The EPA practice
of leaving the decision on such controversial matters of public policy to

18 49 Fed.Reg. 18887, 18890 (May 3, 1984).
19 1bid.,113 Cong. Rec. 30591 (Nov. 2, 1967) (Rep. Herlong).

46



California's judgment is entirely consistent with the Congressional intent

49 Fed.Reg. 18887, 18891 citing 41 Fed.Reg. 44209, 44210 (October 7, 1976).

EPA additionally noted that CARB had established that California was experiencing
unique limited visibility problems resulting from diesel particulate matter, and that diesel
particulate matter, in combination with the high levels of ozone and oxides of nitrogen
concentrations found in areas such as the South Coast Air Basin, potentially posed at
least three unique public health problems. EPA then concluded that even if its finding
“regarding the existence of ‘compelling and extraordinary conditions’ were focused only
upon California's particulate problem, [it] could not find that the opponents of the waiver
had met their burden of proof to show that such conditions do not exist”.

EPA also found that CARB'’s determination that trap oxidizers needed to meet the 0.2
g/mi particulate standard would be available in California by model year 1986 was not
inconsistent with its own determination that trap oxidizers would be available in 1987.
EPA'’s forecast was based on the availability of trap oxidizers on a nationwide basis,
whereas CARB'’s forecast was based on availability of trap oxidizers in California. EPA
noted it had historically granted California waivers that allowed California to require new
technology prior to the nationwide implementation of that technology, and that this
approach was consistent with EPA’s rationale in authorizing California to enforce
requirements necessitating the use of catalytic converters on 1975 model year vehicles
a year before they were required on federal vehicles, as that approach would ensure
that trap oxidizers would be successfully implemented on a nationwide basis the
following year.

EPA granted California a waiver for the 1975 and subsequent model year standards
that included a 0.2 g/mi particulate standard for California 1986 through 1988 model
year vehicles, and a 0.08 g/mi particulate matter standard for 1989 and subsequent
model year vehicles. EPA subsequently adopted a federal 0.2 g/mi particulate standard
for 1987 model year vehicles and would later adopt a 0.08 g/mi standard that would be
fully required on 1995 model year vehicles.

3. California required On-Board Diagnostic (OBD) systems.

As CARB continued to adopt and implement more stringent motor vehicle emissions
standards and other emissions related requirements, vehicle manufacturers increasingly
relied on three-way catalytic converters to meet those emission standards. Because
three-way catalytic converters are most effective if vehicles operate within a relatively
narrow range of air to fuel ratio, manufacturers also began implementing fuel feedback
systems to more precisely meter fuel into engines and also increasingly equipped their
vehicles with emissions control equipment that was controlled by computers on the
vehicles. Although new motor vehicles could demonstrate compliance with stringent
emission standards when they were new, it was also critically important that those
vehicles demonstrate compliance with the standards throughout the period that they
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were actually operated. In 1985 CARB therefore first adopted regulations that required
manufacturers to equip 1988 and newer model year vehicles equipped with three-way
catalysts and feedback fuel systems to be equipped with on-board diagnostic (OBD)
systems (OBD | systems).

OBD systems are primarily comprised of software that is used by a vehicle on-board
computer to detect emission control system malfunctions as they occur. OBD | systems
were required to detect malfunctions of the fuel metering system, exhaust gas
recirculation system valve, on-board computer, and of emission control components that
provided inputs into the on-board computer, and to notify the operator of such
malfunctions by illuminating a light on the vehicle dashboard. EPA determined that the
OBD I system requirements were within the scope of prior waivers issued to California
in 1986.

Since 1988, both OBD systems and vehicle emission controls have become
increasingly sophisticated. In 1989, CARB adopted more comprehensive OBD
regulations that required all 1996 and newer model year light-duty vehicles and
medium-duty vehicles and engines to be equipped with OBD systems (referred to as
OBD Il). The OBD Il regulation prescribes much more comprehensive and detailed
monitoring requirements than the OBD | regulation. For instance, OBD Il systems must
monitor for malfunctions including engine misfire, catalysts, oxygen sensors,
evaporative systems, exhaust gas recirculation systems, secondary air systems, fuel
systems, and all electronic powertrain components that can affect emissions when
malfunctioning - virtually every component and system on a vehicle that can cause
increases in emissions. OBD Il systems must further timely notify the vehicle operator
of a detected malfunction, and store a code in the computer that will aid a technician in
identifying the likely cause of the malfunction. OBD Il systems help to ensure that motor
vehicles comply with applicable emission standards in real-world use throughout their
entire life, not just when the vehicle or engine is being certified. CARB has regularly
updated the OBD Il regulation to amend the monitoring requirements of OBD I
systems, and to establish OBD Il specific enforcement requirements. EPA has granted
California waivers for both the initial OBD Il regulation and for subsequent amendments
to the OBD Il regulation.

EPA promulgated federal OBD requirements for federally certified light-duty vehicles
and trucks in 1993, and later amended these requirements to require OBD systems on
medium-duty vehicles by the 2008 model year. EPA’s final rule with the latest
modifications of the OBD requirements was published on February 24, 2009. A central
part of the federal regulation is that, for purposes of federal certification of vehicles, EPA
will deem California-certified OBD Il systems to comply with the federal regulations.
Historically, virtually every vehicle sold in the United States is designed and certified to
California’s OBD Il requirements, in lieu of the federal OBD requirements.
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E. Congress strengthened the Clean Air Act in 1990.

In 1990, Congress enacted significant amendments to the Clean Air Act, including
provisions that expressly authorized EPA to regulate new non-road engines and
vehicles, and which further expanded California’s vehicle regulatory authorities. Once
again, after a decade of experience with California as a co-regulator, Congress decided
to preserve state innovation, and to expand CARB authority.

Non-road engines are internal combustion engines that are not used in motor vehicles
or vehicles used solely for competition, or that are subject to standards promulgated
under section 111 of the Clean Air Act (standards of performance for new stationary
sources) or section 202 of the Clean Air Act (standards for on-road mobile sources).
EPA'’s authority to regulate new non-road sources differs in several respects from its
authority to regulate new motor vehicles and engines. Significantly, Congress
conclusively preempted states and their political subdivisions from adopting or enforcing
any standard or other requirement relating to the control of emissions from certain
categories of new non-road engines: new engines less than 175 horsepower used in
farm and construction equipment and vehicles, new engines used in new locomotives,
and new locomotives.

Congress generally preempted states and political subdivisions from adopting or
enforcing standards or other emission related requirements for any other categories of
non-road engines or equipment. However, as it had previously provided in the context
of emission standards for new on-road vehicles and engines, Congress authorized only
California to initially adopt and enforce standards and other emission related
requirements from new and in-use non-road engines that are not expressly preempted
by section 209(e)(1) if EPA authorizes California to adopt and enforce such standards
and requirements pursuant to section 209(e)(2). The criteria for obtaining an
authorization are nearly identical to the criteria for obtaining a waiver for motor vehicles.
It is notable that Congress has entrusted only California with the authority to establish
standards and emissions related requirements from in-use non-road engines and
equipment; as it has only authorized EPA to adopt standards and emission related
requirements for new non-road engines and equipment.

Congress also enacted a provision in Clean Air Act section 209(e)(2)(C) thatis
analogous to Clean Air Act section 177, in that it allows other states to adopt and
enforce California non-road standards that have been granted an authorization,
provided the other state’s standards and implementation and enforcement are identical
to the authorized California standards, and provided California and the other state adopt
the subject standards at least 2 years before commencement of the period for which the
standards take effect.
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In Engine Mfrs Ass’n v. U.S. E.P.A (EMA),?° the U.S. Court of Appeals for the District of
Columbia Circuit noted that Congress understandably authorized only California to
adopt and enforce its own non-road emission standards and other emission-related
requirements based on Congress’ experience with California’s success in implementing
its own motor vehicle emissions control program.

Given the indications before Congress that California's regulatory
proposals for non-road sources were ahead of the EPA's development
of its own proposals and the Congressional history of permitting
California to enjoy coordinate regulatory authority over mobile sources
with the EPA, the decision to identify California as the lead state is
comprehensible. California has served for almost 30 years as a
“laboratory” for motor vehicle regulation. See [Motor & Equip. Mfrs. Ass’n,
Inc. v. EPA ("MEMA I”), 627 F.2d 1095, 1110]. Its severe air pollution
problems, diverse industrial and agricultural base, and variety of climatic
and geographical conditions suit it well for a similar role with respect to
non-road sources. As was the case when Congress first regulated motor
vehicle emissions, California was already in the lead on non-road
sources in 1990.

88 F.3d 1075, 1090 (D.C. Cir. 1996)

F. California’s Advanced Clean Cars Program brought together
comprehensive emission control and advanced technology to
maximum benefit.

With this long history behind us, we turn to the modern light- and medium-duty vehicle
programs. California’s existing light-duty vehicle motor vehicle emission control program
utilizes a comprehensive approach to address both criteria and GHG emissions, and
assures the development of environmentally superior vehicles that will continue to
deliver the performance, utility, and safety that vehicle owners have come to expect.
CARSB refers to that set of regulations as the California Advanced Clean Cars Program,
and has most recently obtained a waiver for that program in 2013. However, EPA has
repeatedly granted waivers for its component part since the early 1990s. The
components of the program function together to reduce criteria air pollutant risks,
reduce climate risk, and support continued innovation in vehicle emission controls, just
as Congress intended.

A more detailed description of each element of the Advanced Clean Cars regulation is
provided below. As also described below, EPA has largely also adopted elements of
California’s motor vehicle emissions control program into the corresponding federal
motor vehicle emissions control program.

20 88 F.3d 1075 (D.C. Cir. 1996).
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1. The ACC program included criteria emissions standards.

a. California’s Low Emission Vehicle program.

In 1990, CARB adopted the first phase of California’s low-emission vehicle (LEV)
program (LEV I). The LEV | program required vehicle manufacturers to introduce
progressively cleaner light- and medium-duty vehicles with more durable emission
controls during model years 1994 through 2003, and consisted of three primary
elements: tiers of exhaust emission standards for increasingly stringent categories of
low-emission vehicles; requirements that manufacturers phase-in a progressively
cleaner mix of vehicles each year, with separate fleet average requirements for
passenger cars and light-duty trucks, and the option of banking and trading credits; and
a requirement that specified percentages of passenger cars and lighter light-duty trucks
be zero-emission vehicles (ZEVs), which have no exhaust or evaporative emissions.
EPA granted California a waiver for the LEV | regulation emission standards applicable
to passenger cars and light-duty trucks in 1993, and granted California a waiver for the
LEV I regulation emission standards applicable to medium-duty vehicles in 1998.

In 1999, CARB adopted the second phase of the LEV regulation, known as the LEV I
regulation. The LEV Il regulation primarily increased the stringency of emission
standards for all light- and medium-duty vehicles beginning with the 2004 model year,
and expanded the light-duty truck category to include vehicles up to 8,500 Ibs. gross
vehicle weight rating (GVWR) so that most sport utility vehicles, mini-vans and pick-up
trucks were subject to the same low-emission vehicle standards as passenger cars.
EPA granted California a waiver for the LEV Il emission standards in 2003, and
confirmed that CARB'’s subsequent amendments to the LEV Il regulation fell within the
scope of the LEV Il waiver.

In 2012, CARB adopted further amendments to the LEV program to achieve further
emission reductions from the California light- and medium-duty fleet (LEV Il Criteria).
The primary elements of the LEV Il Criteria: (1) reduce fleet average emissions of new
vehicles to super ultra-low-emission vehicle (SULEV) levels by 2025, which represents
an approximate 75 percent reduction of emissions from 2010 levels; (2) establish
additional light-duty vehicle emission standard categories, such as ULEV70, ULEV50,
and SULEV20 to provide vehicle manufacturers additional options for complying with
the SULEYV fleet average; (3) establish more stringent particulate matter emission
standards for light- and medium-duty vehicles; (4) establish essentially zero evaporative
emission standards for passenger cars and light-duty trucks, and (5) increase full useful
life durability requirements from 120,000 miles to 150,000 miles. EPA granted
California a waiver for the LEV Il Criteria when it granted California’s waiver request for
the Advanced Clean Cars program in 2013.

b. The federal Low Emissions Vehicle program.

The comparable federal motor vehicle emissions control program for 1994 and
subsequent model year light- and medium-duty vehicles has largely established criteria
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emission standards that are consistent with those in California’s LEV regulations. The
1990 Amendments to the Clean Air Act required EPA to prescribe emission standards
for 1994 and subsequent model light-duty vehicles and light-duty trucks. EPA adopted
such standards, designated the federal Tier 1 standards, in 1991. The Tier 1 standards
were comparable to, but less stringent than California’s LEV | standards. EPA
subsequently adopted federal Tier 2 standards in 2000 that established average
passenger car standards of 0.07 g/mi NOx beginning in 2004, and Tier 3 standards in
2014. The Tier 3 standards are closely coordinated with California’s LEV Il Criteria
regulation, but delay the implementation dates of the federal standards for light-duty
vehicles. The federal Tier 3 standards apply to 2017 and subsequent model light-duty
vehicles, whereas California’s LEV 1l Criteria standards apply to 2015 model year light-
duty vehicles.

2. Greenhouse gas emissions standards.

a. California adopted the first vehicle GHG emission standards in
the nation.

In 2002, California’s legislature adopted, and the Governor signed California Assembly
Bill (AB) 14932 that authorized and directed CARB to adopt the maximum feasible and
cost-effective reductions in greenhouse gas (GHG) emissions from light-duty vehicles.

Pursuant to the directives of Assembly Bill 1493, CARB adopted the first GHG
emissions standards for light-duty vehicles in the nation. California’s regulations apply
to 2009 to 2016 and later MYs vehicles, and require a 17 percent overall reduction in
GHG emissions from the light-duty fleet by 2020, and a 25 percent overall reduction by
2030. EPA granted CARB'’s waiver request on July 8, 2009. California’s regulations
formed the foundation for EPA’'s comparable federal GHG program for 2012 through
2016 model year light-duty vehicles.

b. EPA adopted comparable federal vehicle GHG emission
standards after protracted litigation.

In 2003, EPA denied a rulemaking petition to regulate greenhouse gas emissions from
new motor vehicles under section 202 of the Clean Air Act. The EPA’s denial of the
rulemaking petition ultimately proceeded to the U.S. Supreme Court, which held that
EPA had improperly denied the rulemaking petition.?> The Court first held that the
Clean Air Act’s definition of “air pollutant” in section 302(g) unambiguously
encompasses compounds that contribute to climate change, including carbon dioxide,
methane, nitrous oxide, and hydrofluorocarbons, and that section 202(a)(1) of the Act
authorizes EPA to regulate greenhouse gases emitted from motor vehicles if EPA
“forms a ‘judgment’ that such emissions contribute to climate change.”??

2! Cal. Stats. 2002, Ch. .; Cal. Health & Saf. Code § 43018.5.
22 Massachusetts v. EPA, 549 U.S. 497 (2007).
23 Massachusetts v. EPA, 549 U.S. 497, 528 (2007).
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The Court then held that EPA also improperly denied the petition under the alternative
basis (that even if EPA had the statutory authority to regulate greenhouse gases, it
would be unwise to do so at this time). The Court noted that Clean Air Act section
202(a)(1) conditions EPA’s discretion to regulate air pollutants upon a judgment that
“must relate to whether an air pollutant “cause[s], or contribute[s] to, air pollution which
may reasonably be anticipated to endanger public health or welfare,”?* and then
determined that EPA’s “laundry list of reasons not to regulate” in this case did not meet
the Clean Air Act’s clear statutory directive requiring EPA to justify not taking further
action “only if it determines that greenhouse gases do not contribute to climate change
or if it provides some reasonable explanation as to why it cannot or will not exercise its
discretion to determine whether they do.”?®> The Court expressly rejected EPA'’s
argument that it lacked the authority to regulate GHG emissions from motor vehicles,
because regulating those emissions would effectively require EPA to increase vehicle
fuel efficiencies, a task that EPA argued was solely assigned to the Department of
Transportation (DOT) by EPCA:

[T]hat DOT sets mileage standards in no way licenses EPA to shirk its
environmental responsibilities. EPA has been charged with protecting
the public’s ‘health’ and ‘welfare’, [citation omitted], a statutory obligation
wholly independent of DOT’s mandate to promote energy efficiency...
The two obligations may overlap, but there is no reason to think the two
agencies cannot both administer their obligations and yet avoid
inconsistency.

549 U.S. 497, 532.

In response to the Massachusetts v. EPA decision, EPA subsequently determined that
Six greenhouse gases in the atmosphere may reasonably be anticipated to endanger
both public health and public welfare, and further determined that

the emissions of such greenhouse gases from new motor vehicles and
new motor vehicle engines contribute to the greenhouse gas air pollution
that endangers public health and welfare under Clean Air Act section
202(a).%8

These EPA determinations were upheld by the U.S. Court of Appeals for the District of
Columbia Circuit in Coalition for Responsible Regulation v. EPA,?’ (affirmed in part, and
reversed in part on unrelated grounds by Utility Air Regulatory Group v. EPA,?8).

24 Massachusetts, 549 U.S. 497, 532-533.
25 |d. at 533.

26 74 Fed.Reg. 66,496 (Dec. 15, 2009).

27 684 F.3d 102 (D.C. Cir. 2012).

28134 S, Ct. 2427 (2014).
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c. California enacted the California Global Warming Solutions Act,
and U.S. Congress amended EPCA by enacting the Energy
Independence and Security Act of 2017.

In 2006, California’s legislature adopted, and the Governor signed California Assembly
Bill 32, the California Global Warming Solutions Act.?® Assembly Bill 32 charges CARB
with the responsibility of monitoring, regulating, and reducing GHG emissions in the
State, and directs CARB to prepare a Scoping Plan outlining the State’s strategy to
achieve the maximum feasible and cost-effective reductions in furtherance of reducing
GHG emissions to 1990 levels by 2020. Measure T1 of the Scoping Plan anticipates an
additional 3.8 million metric tons carbon dioxide equivalent (MMTCOze) reduction by
2020 from the subject regulatory amendments, beyond the GHG reductions arising from
the 2009-2016 Assembly Bill 1493 standards.

In 2007, Congress enacted the Energy Independence and Security Act of 2017 (EISA)
which amends EPCA by mandating the Secretary of Transportation to prescribe annual
fuel economy increases for 2011 model year automobiles that ultimately require a
combined fuel economy fleet average of at least 35 miles per gallon by model year
2020.

In enacting EISA, Congress expressed its intent, as it did when it enacted EPCA, to
preserve California’s authority to adopt more stringent vehicle emission standards.
Specifically, section 3 of EISA%0 broadly preserves California’s authority to develop and
administer its own motor vehicle emissions control program.

Except to the extent expressly provided in this Act or an amendment
made by this Act, nothing in this Act or an amendment made by this Act
supersedes, limits the authority provided or responsibility conferred by,
or authorizes any violation of any provision of law (including a regulation),
including any energy or environmental law or regulation.

§ 3, Pub. L. 110-140, 121 Stat. 1492, 1498 (codified at 42 U.S.C. § 17002).

This intent is also clearly evidenced by the pertinent legislative history. Senator Diane
Feinstein, the original sponsor of EISA’s provisions to increase fuel economy standards,
testified that those provisions would not prevent California from establishing tailpipe
emission standards.

The legislation increasing the fuel economy standards of vehicles by 10
miles per gallon over 10 years does not impact the authority to regulate
tailpipe emissions of the EPA, California, or other States, under the
Clean Air Act.

29 Cal. Assem. Bill 32, stats. 2006, ch. 488.
30 Pyb. L. 110-140, § 3, 121 Stat. 1492, 1498.
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The intent was to give NHTSA the ability to regulate fuel efficiency
standards of vehicles, and increase the fleet-wide average to at least 35
miles per gallon by 2020.

There was no intent in any way, shape, or form to negatively affect, or
otherwise restrain, California or any other State's existing or future
tailpipe emissions.

The two issues are separate and distinct.

As the Supreme Court correctly observed in Massachusetts v. EPA, the
fact “that DOT sets mileage standards in no way licenses EPA to shirk
its environmental responsibilities. EPA has been charged with protecting
the public's health and welfare, a statutory obligation wholly independent
of DOT's mandate to promote energy efficiency. The two obligations
may overlap, but there is no reason to think the two agencies cannot both
administer their obligations and yet avoid inconsistency.”

| agree with the Supreme Court's view of consistency. There is no reason
to think the two agencies cannot both administer their obligations and yet
avoid inconsistency.

The U.S. District Court for the Eastern District of California in Central
Valley Chrysler-Jeep v. Goldstone has reiterated this point in finding that
if approved by EPA, California's standards are not preempted by the
Energy Policy Conservation Act.

Title | of the Energy Security and Independence Act of 2007, H.R. 6,
provides clear direction to the Department of Transportation, in
consultation with the Department of Energy and the Environmental
Protection Agency, to raise fuel economy standards.

By taking this action, Congress is continuing DOT's existing authority to
set vehicle fuel economy standards. Importantly, the separate authority
and responsibility of the U.S. Environmental Protection Agency to
regulate vehicle greenhouse gas emissions under the Clean Air Act is in
no manner affected by this legislation as plainly provided for in section 3
of the bill addressing the relationship of H.R. 6 to other laws.

| fought for section 3. | have resisted all efforts to add legislative language
requiring "harmonization” of these EPA and NHTSA standards. This
language could have required that EPA standards adopted under section
202 of the Clean Air Act reduce only the air pollution emissions that
would already result from NHTSA fuel economy standards, effectively
making the NHTSA fuel economy standards a national ceiling for the
reduction of pollution. Our legislation does not establish a NHTSA ceiling.



It does not mention the Clean Air Act, so we certainly do not intend to
strip EPA of its wholly separate mandate to protect the public health and
welfare from air pollution.

To be clear, Federal standards can avoid inconsistency according to the
Supreme Court, while still fulfilling their separate mandates.

153 Cong. Rec. 15386 (daily ed. Dec. 13, 2007).

This Congressional intent is further reinforced in light of legislative history that indicates
certain members of Congress in fact actively sought to enact provisions in EISA that
would explicitly preempt EPA’s ability to establish greenhouse gas tailpipe emission
standards. Those provisions would have required the Administrator of EPA to consult
with the Secretary of Transportation before promulgating regulations for GHG emissions
from automobiles, and would also expressly require the Administrator to consider fuel
economy standards in assessing the maximum feasible reduction of GHG emissions.3!
Other versions of the proposals would have required EPA to ensure that GHG emission
standards were fully consistent with fuel economy standards.3?

Congress ultimately rejected those proposals, which further evidences that it did not
intend that EISA would preempt EPA or California from promulgating GHG emission
standards for motor vehicles.33

d. EPA, NHTSA and CARB'’s collaborative efforts resulted in national
GHG vehicle standards.

In 2010, President Barack Obama directed EPA and NHTSA to work with California to
develop GHG fleet standards for MY 2017 through 2025 light duty vehicles. EPA,
NHTSA, and CARB developed a Joint Technical Assessment Report (Joint TAR) which
was released in September 2010. The report concluded “electric drive vehicles including
hybrid(s)...battery electric vehicles...plug-in hybrid(s)...and hydrogen fuel cell
vehicles...can dramatically reduce petroleum consumption and GHG emissions
compared to conventional technologies.... The future rate of penetration of these
technologies into the vehicle fleet is not only related to future GHG and CAFE
standards, but also to future reductions in HEV/PHEV/EV [electric vehicle] battery costs,
[and] the overall performance and consumer demand for the advanced technologies....”

31 Draft Amendment to Chapter 329, title 49, United States Code (Nov. 20,2007); §32920(a), (b), (c), pp.3-5,
Committee on Environment and Public Works Democratic Staff CAFE documents3.pdf.

32 Michael Freedhoff, recipient. “Language — GHG Rulemaking” email to Michal Freedhoff, Nov. 28, 2007; Author
unknown. Michael Freedhoff, recipient, “GHG Rulemaking” email, Nov. 29, 2007, pp. 6-7, Committee on
Environment and Public Works Democratic Staff CAFE documents3.pdf.

33 Jessica Schafer, “MARKEY: President Threatens to Undo Fuel Economy Deal”, email Michael Freedhoff, et al.,
Dec. 7, 2007. pp. 14-15, Committee on Environment and Public Works Democratic Staff CAFE documents3.pdf ;
O’Donnell, Frank “Car industry makes its move! — Sen. Levin floats energy language to kneecap EPA, California and
other states”, email to Frank O’Donnell, Dec. 12, 2007. p. 17. Committee on Environment and Public Works
Democratic Staff CAFE documents3.pdf.
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In July 2011, automakers, California, and the federal government committed to a series
of actions that would allow for the development of national greenhouse gas standards
(and complementary CAFE standards) for model years 2017 through 2025. As part of
that agreement, California committed to a continuation of the “deemed to comply”
option, accepting federal program compliance for model years 2017 through 2025 with
the understanding that it would provide equivalent or better overall greenhouse gas
reductions in the state compared to California’s program. California also understood
that any changes to the national program would be based on extensive technical review
jointly conducted by all three agencies.

Consistent with the national program commitment, CARB adopted the Advanced Clean
Cars regulations in 2012, which is comprised of three components. The first two
components created the LEV 1l regulation, which combines the control of criteria
pollutants (to create LEV Il Criteria, as discussed above) and GHG emissions (LEV Il
GHG) into a single coordinated package of requirements. The LEV Il Criteria program
applies to 2015 through 2025 model year vehicles, and the LEV Il GHG program
applies to 2017 through 2025 model year vehicles. The third component consisted of
amendments to California’s Zero Emission Vehicle (ZEV) regulation that establishes
requirements for zero- and near-zero-emission vehicles.

The adopted LEV Il GHG regulation includes elements that: (1) reduce CO2 emissions
from new light-duty regulatory MY 2016 levels by approximately 34 percent by MY
2025, and from about 251 grams of CO:2 per mile to 166 grams, based on the projected
mix of vehicles sold in California; (2) set emission standards for CO2, methane (CHa),
and nitrous oxide (N20); (3) establish footprint-based CO2 emission standards instead
of GHG fleet average emission standards;(4) provide credits toward the ZEV regulation
if a manufacturer over complied with its national GHG requirement, and (5) unlike the
federal GHG program, require upstream emissions from ZEVs to be counted towards a
manufacturer’s light-duty vehicle GHG emissions.

EPA and NHTSA adopted federal passenger vehicle GHG standards and fuel economy
standards in 2012 that were consistent with the California standards. The 2012 Final
Rule is referred to as the “2017 through 2025 model year National Program” (or
National Program). Because the federal program was expected to achieve GHG
emission reductions that are equivalent to the California program, CARB modified its
LEV Il GHG regulation to continue to allow the “deemed to comply” option beyond
model year 2016, by accepting federal compliance with the EPA standards as sufficient
to demonstrate compliance with California’s standards for the 2017 through 2025 model
years.

As part of the National Program, EPA included a requirement that NHTSA and it
conduct a midterm evaluation (MTE) to assess the appropriateness of the greenhouse
standards for the 2022 through 2025 model years, because of the long timeframe for
the standards. The regulation codifying this commitment required that, “[b]y no later
than April 1, 2018, the Administrator shall determine whether the standards ... for the
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2022 through 2025 model years are appropriate under section 202(a) of the Clean Air
Act ..."%* (the “MTE Regulation”). When CARB adopted the “deemed to comply” option
for model year 2017 through 2025, CARB also agreed to participate in the federal mid-
term evaluation.3®

The first milestone in the federal MTE was an extensive multi-year study that updated
the technical and cost data used in the original 2012 analysis. The results of this joint
agency study were presented in a July 2016 report titled Draft Technical Assessment
Report: Midterm Evaluation of Light-Duty Vehicle Greenhouse Gas Emission Standards
and Corporate Average Fuel Economy Standards for Model Years 2022-202517 (2016
Draft TAR). The 2016 Draft TAR provided the technical basis for determining the
feasibility and cost of compliance with the federal passenger vehicle greenhouse gas
and fuel economy standards in the 2022 through 2025 model years. The 2016 Draft
TAR itself was not a determination of the appropriateness of the standards; rather it
provided a core input to future policy decisions on the 2022 through 2025 model year
greenhouse gas and CAFE standards.

On November 30, 2016, EPA provided for public comment its “proposed adjudicatory
determination (Proposed Determination) that the [National Program] greenhouse gas
standards currently in place for model years 2022 through 2025 remain appropriate
under the Clean Air Act and therefore should not be amended to be either more or less
stringent.”36

On January 13, 2017, EPA released its final determination (Final Determination) to
maintain the existing federal greenhouse gas emission standards for 2022 through 2025
model year vehicles, finding that automakers are well positioned to meet the standards
at lower costs than previously estimated. EPA concluded that “there has been no
information presented in the public comments on the Proposed Determination that
materially changes the Agency’s analysis documented in the Proposed
Determination.”3’

3. The Zero Emission Vehicle regulation.

As stated above, in 1990, CARB adopted an ambitious program designed to
significantly reduce the environmental impact of light-duty vehicles through the
commercial introduction of ZEVs into the California fleet, as part of the LEV | regulation.
The ZEV regulation has subsequently been amended in 1996, 1999, 2001, 2003, 2008,
and 2012 and obtained waivers for each of those amendments.

3440 C.F.R. 8 86.1818-12(h).

35 CARB Reso. 12-11 (Jan. 26, 2012).

36 EPA, Proposed Determination on the Appropriateness of the Model Year 2022-2025 Light-Duty Vehicle
Greenhouse Gas Emissions Standards under the Midterm Evaluation: Technical Support Document, 81 Fed.Reg.
87,927 (Dec. 16, 2016), EPA-420-R-16-021.

87 EPA-420-R-17-001.
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The ZEV regulation existed as a footnote to the original LEV | standards, which
asserted manufacturers would need to make a certain percent of ZEV in order to
comply with the LEV standards. However, manufacturers failed to develop ZEV
technology quick enough to meet requirements, and the Board withdrew all but the 2003
10 percent ZEV production requirement in 1996. In 1998, as other technologies like
hybrid electric vehicles (HEV) and partial zero emission vehicles (PZEV) came to
market, the Board adopted changes to allow manufacturers to earn credit for those new
technologies and use those credits to meeting their ZEV requirements. HEV and PZEV
technology proliferated through the early 2000s as ZEV technology progressed more
slowly.

In 2009, CARB staff analyzed pathways to meeting California’s long-term 2050 GHG
reduction goals in the light duty vehicle subsector and determined that ZEVs would
need to comprise nearly 100 percent of new vehicle sales between 2040 and 2050, and
commercial markets for ZEVs would need to launch in the 2015 to 2020 timeframe.
Staff's analysis concluded that even widespread adoption of advanced conventional
technologies, like (HEV, would be inadequate to meet the 2050 GHG targets.®® CARB
heard staff's findings at its December 2009 hearing and adopted Resolution 09-66,3°
reaffirming its commitment to meeting California’s long-term air quality and climate
change reduction goals through commercialization of ZEV technologies. CARB further
directed staff to propose future amendments to the ZEV program, and specified that
future proposals should consider shifting the ZEV regulation’s focus to both GHG and
criteria pollutant emission reductions, and pathways for commercializing ZEVs and
PHEVs in order to meet the 2050 goals. The Board also recommended in the same
Resolution that hybrid and PZEV technology should become foundational in setting LEV
Il GHG and criteria standards, previously discussed.

In 2012, CARB adopted amendments to its ZEV regulation when it adopted the
California Advanced Clean Car Program. The amendments affecting ZEVs through the
MY 2017 primarily enacted minor changes to enable manufacturers to successfully
meet 2018 and subsequent MY requirements, and amendments affecting 2018 and
later MY ZEVs were intended to achieve increased commercialization of ZEVs and
PHEVs, and disallowed conventional technologies like HEV and PZEVs to count toward
meeting a manufacturer's ZEV obligation, since those technologies help set the LEV IlI
Criteria and GHG standards.

As stated previously, EPA granted California a waiver for the 2016 Draft TAR program
in 2013, which included the LEV Il Criteria, LEV Ill GHG, and ZEV regulation.

38 “White Paper: Summary of Staff's Preliminary Assessment of the Need for Revisions to the
Zero Emission Vehicle Regulation”. CARB. Accessed on October 24, 2018.
https://www.arb.ca.gov/msprog/zevprog/2009zevreview/zevwhitepaper.pdf.

39Resolution 09-66. CARB. Accessed on October 24, 2018.
https://www.arb.ca.gov/msprog/zevprog/2009zevreview/res09 66.pdf.
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G. California’s separate Motor Vehicle Emissions Control Program
has delivered great benefit to the nation.

1. Increasingly stringent emission controls on new motor vehicles
benefit the nation.

As demonstrated above, California’s motor vehicle emissions control program has
significantly reduced emissions of air pollutants from motor vehicles, not only in
California, but also throughout the nation, because EPA has consistently modeled its
federal emission standards upon requirements first adopted by CARB. Indeed,
California’s State Implementation Plan (SIP), its program for complying with the federal
ambient air quality standards, depends in substantial part upon its vehicle emissions
standards, as do the SIPs of many other states. Were the vehicle programs to be
disrupted, California would struggle to maintain compliance with these key ambient air
quality standards.

The extent to which vehicle emissions standards have evolved is readily apparent when
comparing the average exhaust emissions from an uncontrolled light-duty motor vehicle
and the certification emission standards for criteria pollutants for SULEVs in CARB’s
current LEV Il Criteria regulation.

Table 111-3 Comparison of Exhaust Emissions from an Uncontrolled Vehicle and MY
2025 LEV Il SULEV20 Certification Standards
(all units in grams/mile)

HC CO NOXx PM
Uncontrolled 8.7 87 3.5 -
Vehicle*®
SULEV20 a 1.0 a .003/.001P
Certification
Standard!

a. combined non-methane organic gas and oxides of nitrogen standard (NMOG+NOX): 0.020 g/mi
b. 75 percent of MY 2025 vehicles must certify to a .003 g/mi standard; 25 percent of vehicles
must certify to a .001 g/mi standard.

The California LEV 1l regulation additionally requires each manufacturer to demonstrate
compliance with the following composite phase-in requirements applicable to its entire
fleet:42

2025 Fleet Average NMOG + NOx Standards: 0.030 g/mi

This comparison demonstrates that the 2025 LEV Il certification standards represent
over a 99 percent reduction in NOx and hydrocarbon emissions from an uncontrolled

40 Frank P. Grad et al., The Automobile and the Regulation of Its Impact on the Environment, University of Oklahoma
Press, 1975. p. 119.

4113 Cal. Code Regs. § 1961.2(a)(1), (2) (2015).

4213 Cal. Code Regs. § 1961.2 (2015).
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vehicle, and over a 98 percent reduction in carbon monoxide from an uncontrolled
vehicle.

CARB also requires manufacturers to demonstrate that their vehicle emission control
systems are sufficiently durable to control vehicle emissions for increasing periods of
time. When manufacturers requested that the EPA Administrator suspend the statutory
emission standards for HC and CO for 1975 model year vehicles in 1972, only one of
the 500 test vehicles demonstrated compliance with the applicable emissions standard
and none of the vehicles had actually accumulated the requisite 50,000 miles. In
contrast, CARB’s LEV Il regulation requires 2015 and subsequent model light-duty
vehicles to comply with certification emission standards for 15 years or 150,000 miles,
whichever occurs first. In addition, CARB’s OBD Il regulation requires manufactures to
actively monitor virtually every component and system on a vehicle that can cause
increases in emissions over their actual operational lives.

2. California’s Motor Vehicle Emissions Control Program has
significantly improved California’s air quality.

a. California’s Motor Vehicle Emissions Control Program is critical
to attain national ambient air quality standards.

Section 109 of the Clean Air Act authorizes and directs EPA to establish national
ambient air quality standards (NAAQS) for air pollutants, and EPA has promulgated
NAAQS for a number of air pollutants, including ozone, particulate matter, and nitrogen
dioxide. For regions in California that have not attained a NAAQS for a specified
pollutant, CARB is required by 110(a)(1) of the Clean Air Act to adopt State
Implementation Plans (SIPs) that describe how it will attain the NAAQS in those regions
by certain deadlines and to submit SIPs to EPA for its review and approval. An EPA
approved SIP has the “force and effect of federal law”.43

Prior to 2015, California relied upon emission reductions attributable to on-road and off-
road vehicle regulations for which EPA had granted waivers of preemption under Clean
Air Act sections 209(b) and 209(e) in its SIP; although California did not expressly
include such waived regulations in its SIP, EPA had historically approved California’s
SIP submittals. In 2015, the U.S. Court of Appeals for the Ninth Circuit ruled in
Committee For A Better Arvin v. U.S. EPA,* that EPA had impermissibly approved
revisions to California’s 2007 SIP that relied on reductions from waived vehicle
regulations, because the SIP revisions did not expressly include the waived regulations.
CARB consequently submitted a SIP revision to EPA on August 14, 2015, to include a
number of waived on- and off-road vehicle regulations into its SIP. CARB’s submittal
specifically included some of the elements of the California 2016 Draft TAR program

43 Safe Air for Everyone v. EPA, 488 F.3d 1088, 1097 (9th Cir. 2007) quoting Trustees for Alaska v. Fink, 17 F.3d
1209, 1210 n. 3. (9th Cir. 1994).
44 786 F.3d 1169 (9th Cir. 2015).
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that established emission standards and other emission-related requirements for criteria
pollutants in its submittal; other aspects of the program (as we discuss below) also
produce benefits. EPA approved CARB'’s SIP revision on June 1, 2016.4°

California has historically experienced severe air pollution problems. Although it has
adopted the most stringent motor vehicle emissions program in the world, on-road
mobile sources such as passenger cars and trucks, and the fossil fuels powering such
sources still comprise a significant source of air pollutants and precursors to air
pollutants that contribute to the formation of ozone, PM2.5, toxic diesel particulate
matter, and greenhouse gas emissions in California. For example, approximately 45
percent of the current 2018 NOx emissions in California originate from on-road mobile
sources, and although existing CARB regulatory programs will continue to reduce these
emissions in the future, on-road mobile sources will continue to comprise a substantial
source of emissions, including precursors of ozone, into the foreseeable future.

The significant contribution of mobile sources to emissions of air pollutants in California,
has led CARB to develop a strategic approach for future regulatory measures (Mobile
Source Strategy). This strategy utilizes interconnected regulatory strategies for mobile
sources that are designed to meet various California’s goals, including attaining the
NAAQS, achieving GHG emission reduction targets, and minimizing emissions
associated with the production and usage of petroleum in mobile sources.*® A central
component of the Mobile Source Strategy includes proposed regulatory measures
designed to achieve additional reductions of emissions from light-duty motor vehicles
and to accelerate the deployment of ZEVs. Consequently, California’s continued ability
to develop its motor vehicle emissions control program is critical to its ability to meet its
future emission reduction objectives.

b. California’s Motor Vehicle Emissions Control Program is working
to clean the air.

Although it is clear that California faces additional challenges in reducing motor vehicle
emissions in the future, it is also undisputable that California’s motor vehicle emissions
control program has directly resulted in significant improvements in California’s air
guality, even as California’s population, number of motor vehicles, and the vehicle miles
traveled have increased.*’

For example, although California once had 19 areas that exceeded the 1-hour or 8-hour
ozone NAAQS, only five regions in the state still exceed those standards today. Even
the California’s South Coast Air Basin has achieved progress in reducing ozone levels —
although it once exceeded the 1-hour ozone NAAQS over 200 days per year, it has

45 81 Fed.Reg. 39,424 (June 16, 2016).

46 Mobile Source Strategy. CARB. Accessed on October 24, 2018.
https://www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.htm.

4TFifty Year Air Quality Trends and Health Benefits, 50th Anniversary of the California Air Resources Board. CARB.
Accessed on October 24, 2018.https://www.arb.ca.qgov/board/books/2018/020818/18-1-

2pres.pdf? ga=2.45440740.1976365608.1539293850-952965368.1510767707.
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recently only exceeded the 1-hour ozone NAAQS only 17 days per year. The South
Coast Air Basin has also reduced the number of days it has exceeded the 8-hour ozone
NAAQS in half since 1990, and 40 percent of the population in that basin now lives in
communities that meet the 75 parts per billion (ppb) 8-hour ozone standard.

As indicated below in Figure 1lI-1, the annual maximum 1-hour average for ozone in the
South Coast has significantly continued to decline over the last four decades.*?

Figure lllI-1 South Coast Air Basin 1-hour ozone maximum levels4®
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Other regions across California have also seen dramatic improvements in ozone levels.
The San Joaquin Valley now meets the 1-hour ozone standard®?, is on track for meeting
the 80 ppb 8-hour ozone standard by 2023, and recently adopted a plan to meet the

75 ppb 8-hour standard.>!

Figure I1I-2 illustrates that the San Francisco Bay Area, the Sacramento region, the San
Joaquin Valley, and the San Diego area, have also experienced reductions in 1-hour
ozone levels since the 1970s.

48 Air Quality Data Statistics (IADAM) database. CARB. Accessed on October 24, 2018.
https://www.arb.ca.gov/adam/trends/trends1.php.
49 |bid.

5081 Fed.Reg. 46608 (July 18, 2016).
512016 Plan for the 2008 8-Hour Ozone Standard (June 16, 2016). SIVUAPCD. Accessed on October 24, 2018.
http://www.valleyair.org/Air_quality Plans/Ozone-Plan-2016.htm.
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Figure IlI-2 1-hour ozone design values across California>?
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In addition to reductions of ozone levels, emissions of other criteria pollutants have also
been reduced to the point that California meets the NAAQS for lead, carbon monoxide,
and nitrogen dioxide. California’s air pollution control programs have also lowered fine
particulate matter (PM2.5) pollution significantly. Figure IlI-3 demonstrates reductions in
annual PM2.5 levels in the three PM2.5 nonattainment areas in California.

Figure 111-3 Annual PM 2.5 design values in California>®
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52 SJVUAPCD, 2016 Plan for the 2008 8-Hour Ozone Standard (2016).
http://www.valleyair.org/Board_meetings/GB/agenda_minutes/Agenda/2016/June/final/13.pdf.
53 SJVUAPCD, 2016 Plan for the 2008 8-Hour Ozone Standard (2016).
http://www.valleyair.org/Board _meetings/GB/agenda_minutes/Agenda/2016/June/final/13.pdf.
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c. California air has recovered along with a growing population and
economy.

California has achieved these significant reductions of emissions even as its population
increased by over 25 percent, and its gross domestic product more than doubled. Last
year, California grew to be the world’s sixth largest economy, and job growth in the
State over the 12 months prior to December 2016 was 2.3 percent, outpacing the
national rate of 1.6 percent. All this has been achieved while pursuing the nation’s most
aggressive air quality and climate policies. Today, the air pollution control industry in
California generates more than $6 billion a year and employs over 30,000 people. The
clean energy sector in California generates an additional $27 billion a year and employs
approximately 125,000 people.

d. California has reduced emissions despite more vehicles and
miles traveled.

It is also notable that CARB has managed to achieve significant reductions in emissions
from motor vehicles even in the presence of a significant increase in the number of
motor vehicles and the number of miles they are driven on California’s highways
throughout the years.

In 1950, approximately 2 million motor vehicles were operated in the metropolitan area
of Los Angeles, California, approximately 5 million vehicles were registered in
California, and approximately 49 million vehicles were registered in the United States by
June of 1968, California’s population of motor vehicles had increased to 10.7 million,
and as of December 2017, over 35 million vehicles were registered for use in California.
Over 25 million of the registered vehicles are automobiles.

Not only has the number of California’s motor vehicles increased, the number of miles
travelled (VMT) by such vehicles has also significantly increased over the years.

In 1972, California’s highways experienced approximately 67 billion VMT. Statewide
VMT increased to approximately 93 billion VMT in 1982, 142 billion VMT in 1992, 176
billion in 2002, and 195 billion in 2016. This rate of increase has far outpaced the
increase of California’s population during this same time period. In 2016, approximately
269 million vehicles were registered for use in the United States, and nationwide VMT
increased from 1260 billion VMT in 1972 to 3174 billion VMT in 2016.

e. California has reduced emissions without holding back fuel
economy.

It is also notable that CARB’s motor vehicle emissions control program has achieved
the above-mentioned reductions in vehicle emissions without adversely affecting vehicle
fuel economy. Since 1975, EPA has collected data related to vehicle tailpipe carbon
dioxide (CO2) emissions and fuel economy, and has published that data in a report
entitled the “Trends” report. The current version of the Trends report incorporates final
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data from 2016 model year vehicles and preliminary data from 2017 model year
vehicles.>*

The 2017 Trends Report indicates that the fleet-wide average real world CO2 emissions
rate for new 2016 model year vehicles is 359 grams per mile (g/mi), and the fuel
economy value is 24.7 miles per gallon (mpg), which represents “a new record low for
CO2 emissions and a record high for fuel economy.” Preliminary 2017 model year data
indicate an even lower fleet-wide CO2 emissions rate and a fleet-wide fuel economy
value of 25.2 miles per gallon.

Historical data indicates that light-duty vehicles exhibited significant improvements in
reductions of CO2 emissions and increases of fuel economy from 1975 to 1981, a
slower pace of improvements from 1982 through 2004, and beginning in 2005, “annual
CO2 emissions and fuel economy improvements in ten of the twelve individual years,
and with CO2 emissions decreasing by 22 percent and fuel economy increasing by 28
percent since MY 2004."% This pattern of fuel economy improvements and
corresponding reductions of CO2 emission occurred even as additional data indicates
that since 2005, developments in technology have enabled vehicles to enjoy higher
levels of acceleration performance. Between 1975 and 2015, average vehicle weight
remained consistent, vehicle horsepower increased approximately 68 percent, and fuel
economy increased approximately 88 percent.®¢ In fact, since the 1981 model year,
vehicle horsepower has increased almost every year, and current levels of horsepower
are greater than twice the levels of horsepower of vehicles in the early 1980s.5’

The improvements in vehicle fuel economy have directly benefitted consumers by
reducing their fuel costs. An owner of a 2016 model year vehicle would save
approximately $1,300 in avoided fuel costs over five years, compared to the owner of a
2008 vehicle, and would save approximately $2,050 in avoided fuel costs over five
years compared to the owner of a 2004 model year vehicle.%®

Finally, the advancements in technology have expanded the availability of vehicles that
appear to be capable of complying with the existing federal CO2 emission requirements
for the 2025 model year. Specifically, nearly 5 percent of production model year 2017
vehicles (exclusively hybrids (HEV), plug-in hybrids (PHEV), electric (BEV), and fuel cell
(FCEV) vehicles) appear to meet the model year 2025 CO:2 emission targets.>®

54 Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel Economy Trends: 1975 Through 2017.
U.S. EPA. Accessed on October 24, 2018. https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100TGLC.pdf.
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3. California’s continued compliance with state and federal mandates
requires its robust vehicle program.

Despite all this progress, California continues to urgently need its vehicle programs.
Mobile sources continue to dominate emissions in California, and its population
continues to live predominantly in basins bounded by mountains, in which air quality is
poor because of continued emissions. Climate change, which is being driven
substantially by mobile source emissions, compounds these problems by worsening the
conditions that lead to local air pollution, and by making populations more vulnerable.
Climate change also, of course, profoundly threatens health and welfare throughout
California.

4. Mobile source emissions are a big part of the problem.

Mobile sources — cars, trucks, and myriad off-road equipment — and the fossil fuels that
power them, are a big source, if not the biggest source, of the emissions that are hurting
public health and changing the climate.

In 2016, greenhouse gas emissions from the transportation sector accounted for about
28 percent of total U.S. greenhouse gas emissions, making it the largest contributor of
U.S. greenhouse gas emissions. In terms of the overall trend, from 1990 to 2016 total
transportation emissions increased due, in large part, to increased demand for travel.
The number of vehicle miles traveled (VMT) by light-duty motor vehicles (passenger
cars and light-duty trucks) increased by approximately 45 percent from 1990 to 2016 as
a result of a confluence of factors including population growth, economic growth, urban
sprawl, and periods of low fuel prices.

Mobile sources are also the largest contributors to the formation of ozone, PM2.5, toxic
diesel particulate matter, and greenhouse gas (GHG) emissions in California. Because
of this, vehicular emissions must be significantly cut to achieve the NAAQS for ozone in
2023 and 2031, and to reduce GHG emissions by over 40 percent below 1990 levels by
2030. The interconnected strategies necessary to meet these goals has led California to
develop an integrated planning approach to control vehicular emissions over the next 15
years that includes a comprehensive transformation to cleaner vehicle technologies,
fuels, and energy sources.®°

There are three fundamental issues with NHTSA'’s handling of the Clean Air Act’s
general conformity requirements. First, NHTSA uses inappropriate modeling to reach
its conclusion. As noted above in Section Ill.A., NHTSA has — without explanation —
chosen not to utilize California’s EMissions FACtor (EMFAC) model for 2014, the EPA-
approved model that California uses to meet its requirements under the Clean Air Act,
to generate the numbers relevant to a conformity determination under the Clean Air Act.
Second, NHTSA, in its Draft Environmental Impact Statement (DEIS) associated with
the rollback proposal, argues that any emissions flowing from its actions are neither

60 CARB Mobile Source Strategy.
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direct nor indirect for general conformity purposes under 40 CFR section 93.152, stating
that it cannot control the technologies that auto manufacturers would use, or consumer
behavior (including purchasing).6! Yet this assertion flies in the face of the primary
reason NHTSA is undertaking this rulemaking, which is that the existing standards’
costs purportedly are causing new vehicles to become more costly and thereby
negatively impacting consumer purchasing behavior. NHTSA then attempts to justify
this course of action by predicting, using new modelling inputs of its own design, the
emissions levels that would flow from its action. In other words, the rulemaking is
premised on understanding consumer purchasing and the emissions implications of
such purchasing, while NHTSA claims on the other hand that it cannot make
assumptions about these very things when it comes to satisfying general conformity
obligations. NHTSA cannot have it both ways. Indeed, the Ninth Circuit Court of
Appeals has previously recognized that “[b]y allowing particular fuel economy levels,
which NHTSA argues translate directly into particular tailpipe emissions, NHTSA's
regulations are the proximate cause of those emissions just as EPA Clean Air Act rules
permitting particular smokestack emissions are the proximate cause of those air
pollutants....”82 Finally, in the context of this joint rulemaking between NHTSA and EPA,
it is inappropriate that NHTSA'’s determination regarding its own conformity obligations,
regardless of its independent merit or lack thereof, does not address any conformity-
related obligations EPA may have that flow from the joint rulemaking.

CARB intended to rely on its existing programs, such as the ZEV regulation, and its new
efforts such as California Assembly Bill 617,53 to attempt to minimize emissions that
otherwise would be expected to grow with increasing populations and vehicles operated
in California. To remove the ZEV regulation causes substantial harm to this effort and
will directly result in increases in near-roadway exposures for Californians during this
time of population growth.

In addition to its directional shift in 2012 based on the 2009 Vision modeling mentioned
above, CARB has reconfirmed it needs to obtain significant reductions in GHG
emissions from the transportation sector (which includes mobile sources) in order to
comply with the above mentioned statutory mandates, especially since the
transportation sector is largest source of GHG emissions in California.®* CARB has
identified strategies to obtain GHG emissions from mobile sources that include policies
to move toward a goal of achieving 100 percent ZEV sales in the light-duty vehicle
sector and reductions in VMT, and accelerating the use of clean vehicle and equipment
technologies and fuels through the targeted introduction of zero emission and near-zero
emission technologies in other sectors.%®

61 DEIS at 4-14 and 4-15.

62 Ctr. for Biological Diversity v. Nat'| Highway Traffic Safety Admin., 538 F.3d 1172, 1217 (9th Cir. 2008).
63 Cal. Assem. Bill No. 617, stats. 2017, ch. 136.

64The 2017 Climate Change Scoping Plan Update, CARB. 2017. p. 98.

651d. at 97-102.

68



There is an urgent need to help the transportation system take the next step in
innovation to reduced- and zero-emission technologies. The ZEV regulation is designed
to accelerate technology development through steadily increasing minimum sales.
These technologies are necessary to reverse the increasing emissions from the
transportation sector. And it is working. Total ZEV and PHEV sales and the number of
available vehicle models are steadily climbing. Manufacturers have over-complied with
the requirements, and costs are falling faster than predicted.%®

As detailed in Section VII.A.1 of these comments, the rollback scenario creates an
additional increase of about 1.24 tons per day (tpd) increase in NOx emissions in the
South Coast air basin, 90 percent of which is from upstream fuel activity increases.
Because of the SIP commitments for federal ozone standards, these increased refinery
emissions would have to be offset elsewhere. This means that even more vehicles
would need to be removed to compensate, and because the dirtiest vehicles would
already have been removed, more newer and cleaner vehicles would need to be
removed - either an additional 1.3 million clean conventional vehicles, or 1 million
additional ZEVs. This will almost double the number of vehicles that must be replaced to
meet the region’s air quality commitments. As discussed above, without the ZEV
regulation, the State Implementation Plan in California will to obtain reduce emissions
significantly from other sources and through other means. But there are no obvious
solutions. To put it plainly, California’s ZEV regulation is a practical necessity to meeting
the NAAQS for ozone.

We later discuss the many negative impacts the federal proposal would have on
California’s strategies to protect the public, and those employed by jurisdictions opting
into California programs. Suffice to say here that the federal proposal essentially guts
these efforts, at great cost to the public, and undermining California’s ability to comply
with federal Clean Air Act mandates. We turn next, however, to the federal proposal
itself and its many flaws.

V. NHTSA and EPA must improve fuel economy and reduce
GHG emissions, and thus must maintain or strengthen the
existing standards.

Having surveyed California’s long history as a vehicle regulator, within the structure
established by Congress, we can now turn to the federal proposal, which contrasts in
sharp relief. For half a century, California, EPA, and (since its more recent creation)
NHTSA, have worked together to regulate vehicle emissions and fuel economy. That
program has included greenhouse gases for nearly a decade. The necessity of this
program has never been clearer, as pressing climate threats and continued air quality
challenges underline the need for CARB’s programs, and for continued federal

66 See Final Determination, pp. [15-16, 21]; California’s Advanced Clean Cars Midterm Review, CARB. Accessed on
October 24, 2018. https://www.arb.ca.gov/board/books/2017/032317/17-3-8pres.pdf. pp 21-29.
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leadership. This proposal, unfortunately, ignores all of this history and the pressing
needs to come. In this section of the comments, we discuss the Agencies’ core
obligations, and the procedurally improper way they have begun their effort to shirk their
duties while attacking California.

From the inception, the actions of EPA and NHTSA to break the national program for
greenhouse gas emissions and fuel economy standards have been unwarranted and
contrary to the federal Agencies’ legal obligations.

A. The existing harmonized national program is a success.

Since California proposed the very first motor vehicle emission control requirements, the
automobile manufacturing industry has sought not more than one standard across the
nation. As discussed above, California’s authority has been maintained as a proper
balancing of the various interests. Since the 2016 model year, the industry has reaped
the benefit of one program across all the states. It avoided the costly litigation that had
been filed to challenge California’s initial greenhouse gas emissions standards.®” Since
2009, the industry has enjoyed consistently increasing sales, as discussed in detail
below. In response to this proposal the industry expressly voiced support for continuing
one national program that includes California.®® The existing harmonized national
program has been an unquestionable success, improving vehicle performance and fuel
efficiency, and reducing emissions.

B. The current federal administration broke the existing national
program illegally and without valid basis.

The Administration has, from its inception, taken action to disrupt the unified program, at
great cost to public health and to the certainty industry requires. Because the facts do
not support the Administration’s policy preferences, it has been forced to take a series
of procedurally irregular steps to force a change. The patent arbitrariness of each phase
of the process underlines the arbitrariness of the final proposal.

Following EPA’s Final Determination in early 2017 that the existing GHG emission
standards remain appropriate, the incoming President announced he was “cancelling” it,
despite the extensive analyses and robust record supporting it. He characterized the
regulations as “job-killing,”®° despite 2016 as the “best year on record” for U.S. light-
vehicle sales, following previous years of similarly strong sales.”

87 Freeman, J. The Obama Administration’s National Auto Policy: Lessons from the “Car Deal,” 35 Harvard Env. L.
Rev. (July 11, 2015). p. 343.

68 See, e.g., testimony of Bob Holycross, Ford Motor Company, Sept. 25, 2018, Dearborn, Michigan.
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Following this impulsive direction, EPA published a notice in the Federal Register
announcing its intent to reconsider the Final Determination, again despite the robust
record on which it is based.”* CARB (and many others) opposed this action, filing
extensive comments.

Associated with these actions, NHTSA solicited comments on the scope of the
environmental impact statement for the rollback proposal.”> CARB (along with many
others) also commented on the proper scope of this analysis.’?

EPA solicited comment on its reconsideration of the Final Determination, and expanded
the model years at issue to include 2021, which had not been subject to the midterm
evaluation.” EPA then issued a new, untimely “revised” Final Determination that
concluded the existing standards “are not appropriate.”’® This decision was contrary to
EPA'’s regulatory mandate to base its decision on the joint technical assessment report
by EPA, NHTSA, and CARB, and instead on vague and uncertain concerns and
unidentified “new information.” Rather than explain its basis as required’® EPA
presented about 11 pages of assertions and vague references to unidentified new
assumptions, concerns, and information. EPA failed to premise its revised Final
Determination on a comprehensive and collaborative technical assessment report, as it
did not meaningfully reflect the content of the 2016 TAR. Thus, the Revised
Determination made critical decisions on the fate of the program improperly.
Accordingly, the Revised Determination was promptly challenged by California and
several other parties.’”

EPA and NHTSA then issued this proposal, containing nothing that would maintain the
national program. It is not based on the draft Technical Assessment Report (TAR) jointly
prepared in 2016 by EPA, NHTSA, and CARB, "8 the Technical Support Document
(TSD) supporting the initial proposed determination,’® or anything comparable. Indeed,
EPA said the TAR was not being reopened for comment.8° Unlike the process used to
develop the TAR, there was no transparency and CARB was not invited to participate in
any substantive technical discussions regarding the program or the rollback proposal.
The federal Agencies did not produce a comparable assessment updating the prior
analysis or explaining why it was no longer representative. In reconsidering its Final

182 Fed.Reg. 14,671 (Mar. 22, 2017).

72 82 Fed.Reg. 34,740 (July 26, 2017).

73 See Docket No. NHTSA-2017-0069, esp. Air Resources Board — Comment, with attachments, document nos.
NHTSA-2017-0069-0140-0140.

74 82 Fed.Reg. 39551, 39553, Request for Comment on Reconsideration of the Final Determination of the Mid-Term
Evaluation of Greenhouse Gas Emissions Standards for Model Year 20222025 Light-Duty Vehicles; Request for
Comment on Model Year 2021 Greenhouse Gas Emissions Standards, Aug. 21, 2017.
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Determination that led to the rollback proposal, EPA did not follow its own regulations. It
did not present in a new technical report or in the rollback proposal and supporting
Preliminary Regulatory Impact Assessment the “new information” it asserted was the
basis for its actions.

Any information provided by manufacturers and other proponents of relaxing the
existing standards was not identified, evaluated by the Agencies, and made available
for public comment. The federal Agencies merely accepted it as a basis to reach a
different conclusion, but without explaining why. CARB has requested this information
from the federal Agencies and the automobile manufacturers.®! To date, the Agencies
have not provided the requested information. The manufacturers, for the most part,
have provided updated outlooks for meeting the existing standards and repeated their
assertions that it will be difficult to fully meet the existing standards without additional
flexibilities or some relaxing of the stringency, but have not provided information
warranting a full rollback of the standards like those being proposed. In fact, both Ford
Motor Company and Fiat Chrysler Automobiles (FCA) testified at the public hearing
stating that they support year-over-year increases in the stringency of the standards.
Likewise, the trade association, Global Automakers, representing 19 manufacturers
including Toyota, Honda, and Nissan, testified that “[t]he regulations should require fuel
economy and GHG improvements each year..."”8?

This proposal is not the product of reasoned decision-making based on an objective
review of the evidence regarding the development of technology, condition of the
industry, need to protect public health and the environment, and potential to conserve
energy. It is a contrived solution to justify a predetermined outcome.

C. NHTSA and EPA'’s proposed approach improperly abdicates
statutory directives.

Executive agencies must act within the bounds provided for them by Congress. As the
Supreme Court has explained, “[u]nder our system of government, Congress makes
laws and the President, acting at times through agencies like EPA, “faithfully execute[s]”
them.”83 “The power of executing the laws necessarily includes both authority and
responsibility to resolve some questions left open by Congress that arise during the
law's administration. But it does not include a power to revise clear statutory terms that
turn out not to work in practice” in an agency’s view.8* Here, the Agencies announce

81 See CARB, Request for Documents in Support of: Request for Extension of Comment Period and Additional Public
Hearings Regarding Joint Proposed Rule to Roll Back Vehicle Greenhouse Gas Emissions and Corporate Average
Fuel Economy Standards for Model Years 2021-2026 Light-Duty Vehicles, September 11, 2018. Docket Nos. 2018-
0067-4166, EPA-HQ-OAR-2018-0283-0883

82 See EPA-HQ-OAR-2018-0283, e.g., Testimony on the SAFE proposal of Julia Rege, Director, Environment and
Energy, Association of Global Automakers, Inc., Fresno, California, September 24, 2018; Testimony on the SAFE
proposal of Ford Motor Company and Fiat Chrysler America, Dearborn, Michigan, September 25, 2018.

83 Utility Air Regulatory Group v. EPA, 134 S.Ct. 2427, 2446 (2014).
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new policy preferences — to not act to reduce vehicle air pollution or to improve vehicle
fuel economy. The factual bases for these preferences are wrong, as we discuss below.
But even if the Agencies were right, they are not empowered to rewrite statutes as they
prefer. Such actions by administrative agencies violate the Constitutional separation of
powers, as well as administrative procedure and substantive statutes. But “’"EPA [and
NHTSA] may act only as authorized by Congress.”> We thus are compelled to remind
the Agencies that they may not exceed their powers in our system of ordered liberty.

The Agencies’ proposed rollback violates Congressional direction to conserve energy,
set the maximum feasible fuel economy standards, and reduce emissions that endanger
public health or welfare. It assumes that the world will forever remain fixed in its current
trajectory for controlling vehicular fuel economy and emissions of air pollutants from
motor vehicles. This impermissibly abdicates the Agencies’ statutory directives to
promulgate increasingly stringent requirements to ensure continued reductions of air
pollutants and continued increases in fuel economy from motor vehicles. The effects of
climate change can and, under the law, must be addressed by promulgating more
protective measures.

The Agencies’ rollback proposal is inconsistent with their respective statutory directives
under the federal Clean Air Act (Clean Air Act) and the Energy Policy and Conservation
Act of 1975 (EPCA), as amended by the Energy Independence and Security Act of
2007 (EISA). As discussed in greater detail below, those statutes require EPA and
NHTSA to promulgate increasingly stringent requirements to ensure continued
reductions of air pollutants and continued increases in fuel economy from motor
vehicles, yet the Agencies proposed rollback would preclude any improvements in air
quality or fuel economy.

The Agencies attempt to justify their proposed alternative actions by dismissing the
acknowledged increases in vehicular fuel consumption and emissions of CO2 that would
result from their proposed actions. The Agencies estimate that their proposed actions
would increase aggregate fuel consumption and emissions of CO:2 by 4 percent over the
time period beginning 2016 and ending 2035, which they assert would not meaningfully
impact the climate. They fail to acknowledge that if this holds true, by century’s end
global ambient CO2 concentrations will be at levels not present for millions of years. This
policy performance is illegal. It has been called a “bedrock principle” of separation of
powers with regard to climate change-related decisions, policy objectives with respect to
climate change do not on their own authorize the agency to regulate. The agency must
have statutory authority for the regulations it wants to issue.”® The Agencies attempt to

85 Mexichem Fluor, Inc. v. EPA, 866 F.3d 451, 460 (D.C. Cir.2017) (Kavanaugh, J.).

86 |d. at 460. The same theme is sounded in a recent dissent from denial of a writ of certiorari by Justice Gorsuch
(joined by Chief Justice Roberts and Justice Alito. See Scenic America, Inc. v. DOT, 138 S. Ct. 2 (Oct. 2, 2017). The
Justices explain that they are skeptical of deference to administrative agencies, and the theory that Congress may
implicitly delegate unbounded authority to agencies to solve problems Congress has not solved. That skepticism
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justify their proposed alternative actions by dismissing the acknowledged increases in
vehicular fuel consumption and emissions of CO2 that would result from their proposed
actions. The Agencies estimate that their proposed actions would increase aggregate
fuel consumption and emissions of CO2 by 4 percent over the time period beginning
2016 and ending 2035, which they assert would not meaningfully impact the climate,
and that by century’s end global ambient CO2 concentrations will be at levels not
present for millions of years. This is a nihilistic and fatalistic view.

1. EPA’s proposal is entirely inconsistent with its statutory mandate.

EPA'’s proposed action would establish a light-duty vehicle GHG emissions program
that is entirely inconsistent with its statutory obligation to promulgate emission
standards at a level needed to protect the public health and welfare from the harms
associated with GHGs emitted from light-duty motor vehicles.®” Moreover, by electing
to flatline the proposed standards for six years, EPA will disincentivize vehicle
manufacturers from developing new technologies that could produce further reductions
of GHGs from vehicles, as contemplated by Congress when it enacted the technology
forcing structure of Title Il of the Clean Air Act.

a. EPA’s overriding mandate under Section 202(a)(1) of the Clean Air
Act is to establish emission standards for new motor vehicles to
protect the public health and welfare.

Section 202(a)(1) of the federal Clean Air Act® authorizes the Administrator of the EPA
to prescribe and to occasionally revise “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.” Section 302(g) of the Clean Air Act®®
defines “air pollutant” as including “any air pollution agent or combination of such
agents, including any physical, chemical, biological, radioactive ... substance or matter
which is emitted into or otherwise enters the ambient air.”

In 2003, EPA denied a rulemaking petition to regulate greenhouse gas emissions from
new motor vehicles under section 202 of the Clean Air Act. That denial ultimately
proceeded to the U.S. Supreme Court, which held that EPA had acted improperly.®® The
Supreme Court first held that the Clean Air Act’s definition of “air pollutant” in section
302(g) unambiguously encompasses compounds that contribute to climate change,
including carbon dioxide, methane, nitrous oxide, and hydrofluorocarbons, and that
section 202(a)(1) of the Act authorizes EPA to regulate greenhouse gases emitted from
motor vehicles if EPA “forms a ‘judgment’ that such emissions contribute to climate
change.” The Supreme Court then held that EPA also improperly denied the petition

87 Massachusetts, 549 U.S. 497, 532.

8 42 U.S.C. § 7521(a)(1).

89 42 USC 7602(g).
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under the alternative basis (that even if EPA had the statutory authority to regulate
greenhouse gases, it would be unwise to do so at this time). The Supreme Court noted
that Clean Air Act section 202(a)(1) conditions EPA’s discretion to regulate air pollutants
upon a judgment that “must relate to whether an air pollutant “cause[s], or contribute[s]
to, air pollution which may reasonably be anticipated to endanger public health or
welfare,”®? and then determined that EPA’s “laundry list of reasons not to regulate” in
this case did not meet the Clean Air Act’s clear statutory directive requiring EPA to
justify not taking further action “only if it determines that greenhouse gases do not
contribute to climate change or if it provides some reasonable explanation as to why it
cannot or will not exercise its discretion to determine whether they do.”%3

In response to the Massachusetts decision, EPA subsequently determined that six
greenhouse gases in the atmosphere may reasonably be anticipated to endanger both
public health and public welfare, and further determined that “the emissions of such
greenhouse gases from new motor vehicles and new motor vehicle engines contribute
to the greenhouse gas air pollution that endangers public health and welfare under
Clean Air Act section 202(a).”®* These EPA determinations were upheld by the U.S.
Court of Appeals for the District of Columbia Circuit in Coalition for Responsible
Regulation v. EPA,® (affirmed in part, and reversed in part on unrelated grounds by
Utility Air Regulatory Group v. EPA, %),

EPA has since reaffirmed that finding, and does not propose to change it. Nor could it.

Yet, the Clean Air Act requires EPA to act to set vehicle standards commensurate with
the endangerment they are to address. EPA has simply ignored Congress’s direction in
this regard.

b. EPA cannot make the required findings under section 202 to roll
back the emissions standards.

EPA has not properly weighed the relevant factors for changing the existing emissions
standards, in contravention of the Clean Air Act’s text and purpose. Specifically, EPA
gave essentially no weight to the factors Congress required it to consider—namely, the
volume of dangerous air pollution and the need to continue to drive innovation in
pollution control technology—abdicating its statutory duty to protect the American
people from the devastating impacts of climate change. This duty is independent of, but
consistent with, NHTSA'’s obligations to conserve energy, as discussed below. Similarly,
EPA has not properly established that costs compel rolling back the standards.

92 Massachusetts, 549 U.S. 497, 532-533.
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c. The technology forcing mandate of the Clean Air Act is clear.

It is abundantly clear that Congress intended Section 202(a) of the Clean Air Act to be a
“technology forcing” statute, and intended that manufacturers continually develop
technology in order to meet emission standards that cannot be achieved using only
existing technology.

The legislative history of both the 1970 and the 1977 amendments [to the
Clean Air Act] demonstrates that Congress intended the agency to
project future advances in pollution control capability. It was “expected to
press for the development and application of improved technology rather
than be limited by that which exists today.?’

This core purpose should drive EPA’s assessment of available technologies, and those
which may become available. As it turns out, little technology-forcing is even required:
As the EPA itself concluded just over a year ago in its first final mid-term determination,
and as we dilate on at length below, technology is readily available for industry to meet
the current vehicle emissions standards.

EPA does not dispute that the purpose of establishing the proposed CO2 emission
standards is to “reduce GHG emissions, which contribute to climate change,” and also
acknowledges that the technology needed to comply with more stringent emission
standards associated with the baseline “no action” alternative currently exists.

EPA thus has not proposed to make, and cannot support, the requisite finding under
section 202(a)(2) of the Clean Air Act—that rolling back the existing standards is
“necessary to permit the development and application of the requisite technology.” The
majority of these technologies have already been developed, have been
commercialized, and are in-use on vehicles today. These technologies include, but are
not limited to, engine and transmission technologies, vehicle mass reduction
technologies, technologies to reduce the vehicles’ aerodynamic drag, and a range of
electrification technologies. The electrification technologies include 12- Volt stop-start
systems, 48-Volt mild hybrids, strong hybrid systems, PHEV, and ZEVs.

For example, the existing CO2 standards are projected to require a
combined passenger car and truck fleet penetration of mild hybrids plus
strong hybrids of 58 percent of new vehicle sales in MY 2030 .... These
technologies are available and in production today, and MY 2020 through
MY 2025 standards are still a number of years away. %

According to both EPA’s and California’s 2017 Advanced Clean Cars Midterm Review,
manufacturers have successfully employed a variety of technologies that reduce GHG

97 NRDC v. EPA, 655 F.2d 318, 328 (D.C. Cir, 1981) (citing S. Rep. No. 1196, 91st Cong., 2d Sess. 24 (1970), and
H.R.Rep.N0.294, 95th Cong., 1st Sess. 273 (1977)).
98 83 Fed.Reg. at 42,986, 43,229.
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emissions and increase fuel efficiency, many at a faster rate of deployment than was
originally projected, as evidenced by large penetration rates of advanced engine and
transmission technologies across the industry in the last five years. Based on 2017
EPA compliance data, manufacturers are over-complying with the GHG requirements
and are offering various vehicles today that are currently able to comply with the GHG
standards for later model years. For example, of the more than 1,300 conventional
vehicle model configurations available in 2016, 23 truck configurations, 23 sport utility
vehicle (SUV) configurations, and 26 passenger car configurations meet 2020 or later
GHG standards with a conventional gasoline powertrain. An additional 78 model
variants comprised of HEVs, PHEVS, and BEVs currently meet the 2020 or later
standards. According to the 2017 EPA Light Duty Vehicle Trends Report, 26 percent of
projected MY 2017 vehicle production already meets or exceeds the 2020 MY CO:
emissions targets, showing that the number of vehicles meeting or exceeding the MY
2020 standards has steadily increased over time.

However, despite this evidence of widely available technology, EPA has intentionally
proposed to promulgate emission standards that are less stringent than existing
standards and that would lead to increased emissions of GHGs.

As shown in Table VIII-34, the analysis projects that, compared to the
baseline standards, the proposed CO: standards for MYs 2021-2026
would increase vehicle CO2 emissions by 713 million metric tons (MMT)
over the lifetime of the vehicles produced from MY 1979 through MY
2029, with an additional 159 MMT in CO:2 reduction from upstream
sources for a total increase of 872 MMT.

83 Fed.Reg. 42986, 43240 (Aug. 24, 2018) (Emphasis added).
d. EPA has not established that costs compel a rollback.

EPA attempts to justify the proposed rollback on its “particular consideration” for “high
projected costs” and “the impact of the standards on vehicle safety.”®® But as shown
throughout these comments, the asserted costs are inflated, the actual costs are
outweighed by the benefits, and the proposed rollback will harm public safety.

Even if that were so, EPA has not proposed to find, or offered a basis to find, that any of
the proposed alternatives (other than the no-action alternative) are “necessary” “giving
appropriate consideration to the cost of compliance within such period” and considering
available lead times to further refine the necessary technology.

The Clean Air Act contemplates a doubling or tripling of cost to justify such a
showing.1%! Assuming EPA’s estimates of the cost of compliance were accurate, which
they are not, they do not rise to this level. They reflect an increase of a few hundred

99 83 Fed.Reg. at 43,231.
100 Motor & Equip. Mfrs. Ass'n, Inc. v. EPA (“MEMA I"), 627 F.2d 1095, 1118 (D.C. Cir. 1979).
101 |pid.
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dollars over the previous estimates, and a couple percentages of the total price of the
average new passenger vehicle.

At root, EPA attempts to act contrary to Congressional intent to internalize the cost of
pollution and ensure public health is protected. Section 202(a)(2) reflects Congress’
intent to impose some burdens on auto manufacturers, and even on consumers, to
reduce harmful air pollution. 192 EPA may not frustrate that legislative determination.

Greenhouse gases endanger public health. EPA has recognized it. Changing existing
law to allowing emissions to increase violates the command in Section 202(a) of the
Clean Air Act to regulate these emissions.

EPA may now take a different policy view — wrongly. But this is immaterial; it is for the
people’s elected representatives to change the statute’s policy if they so choose, not the
agency. As Justice Scalia, writing for the Court, reminds us,

[w]e reaffirm the core administrative-law principle that an agency may not
rewrite clear statutory terms to suit its own sense of how the statute
should operate. ... Instead, the need to rewrite clear provisions of the
statute should have alerted EPA that it had taken a wrong interpretive
turn. Agencies are not free to ‘adopt ... unreasonable interpretations of
statutory provisions and then edit other statutory provisions to mitigate
the unreasonableness.103

2. NHTSA's proposal is inconsistent with the overriding mandate of
EPCA to maximize the fuel efficiency of new motor vehicles.

NHTSA falls into the same error as EPA, unlawfully arrogating to itself the ability to
change clear policy set forth in statute.

Section 32902(a) of EPCA mandates that the Secretary of Transportation establish
average fuel economy (CAFE) standards for automobiles that represent the maximum
feasible average fuel economy level that NHTSA believes manufacturers can achieve in
each model year. In promulgating such CAFE standards, the Secretary shall consider
“technological feasibility, economic practicability, the effect of other motor vehicle
standards of the Government on fuel economy, and the need of the United States to
conserve energy.”

Although EPCA provides NHTSA some discretion with respect to balancing the four
aforementioned statutory factors, that discretion is nevertheless constrained by EPCA’s
overriding mandate of conserving energy. Center for Biological Diversity v. NHTSA.104

102 |pid.

103 ytility Air Regulatory Group v. E.P.A. 573 U.S. 302, 134 S.Ct. 2427, 2447, 189 L.Ed.2d 372 (2014), quoting
Coalition for Responsible Regulation v. E.P.A. (D.C. Cir., Dec. 20, 2012, No. 09-1322) 2012 WL 6621785, at *16,
Kavanaugh, J., dissenting from the den. of rehearing en banc.

104 538 F.3d 1172, 1195 (9th Cir. 2008).
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“Whatever method it uses, NHTSA cannot set fuel economy standards that are contrary
to Congress's purpose in enacting the EPCA—energy conservation.”10>

It is undisputable that NHTSA'’s proposal is inconsistent with EPCA’s overriding
statutory objective of conserving energy — NHTSA’s own estimate of the impact of its
proposal on the nation’s consumption of petroleum is an increase of approximately
500,000 barrels per day, an amount that NHTSA itself admits is “significant”. As
discussed below, this is an underestimate, based on a false, unsupported assumption
that manufacturers will voluntarily over-comply with the standards. Compared to the
“No action alternative,” NHTSA'’s proposed alternative would increase total light-duty
vehicle fuel consumption between 2020 to 2050 by 206 billion gasoline gallon
equivalents.

As explained below in Section VII, NHTSA'’s justification is premised in part on the
success of its own program. Fuel economy has increased, and not impacted consumer
choice or demand, putting the nation on a path to net exports of petroleum. Yet the
supporting analysis fails to account for the reversal of that trend if this proposal were
finalized, and irrationally concludes that because the program is working, it should be
halted.

NHTSA justifies its proposal in part on its discretion to consider consumer demand — it
argues that because gasoline prices have decreased since 2012, and are anticipated to
remain low through 2050, consumers are demanding larger and heavier vehicles that
present challenges to establishing more stringent fuel economy standards. Although
NHTSA may consider consumer demand for vehicles in proposing fuel economy
standards, its discretion is ultimately constrained by EPCA'’s overall objective of
conserving energy.

Congress intended energy conservation to be a long term effort that
would continue through temporary improvements in energy availability.
Thus, it would clearly be impermissible for NHTSA to rely on consumer
demand to such an extent that it ignored the overarching goal of fuel
conservation.

Center for Auto Safety v. NHTSA, 793 F.2d 1322, 1340 (D.C. Cir. 1986).

NHTSA further justifies its proposal on its assessment of the availability, effectiveness,
and compliance costs of fuel economy related technologies that are anticipated to be
available within the 2021 to 2026 model years. However, as explained in greater detalil
in Section V, NHTSA'’s assessment is arbitrary and capricious because it is entirely
inconsistent with EPA’s previous findings and evidence, and CARB'’s findings and
evidence, that such technologies are readily available, and are capable of effectively

105 1d. at 1197.
106 See 83 Fed.Reg. at 43,214 [oil intensity of U.S. GDP has declined since EPCA'’s enactment]; 43,215 [wide array
of fuel-efficient vehicles with range of features]; 43,216 [decreased demand for fuel].
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reducing GHG emissions and improving fuel economy, at lower costs than anticipated
by NHTSA.

In conclusion, the Agencies proposed alternatives are inconsistent with the statutory
directives of the Clean Air Act and EPCA, respectively, which envision the promulgation
of increasingly stringent requirements to ensure the continued reductions of both
emissions and fuel consumption from motor vehicles. The proposed alternatives also
effectively disincentivize motor vehicle manufacturers from seeking to research,
develop, refine, and gain experience with advancements in technologies that will enable
manufacturers to comply with existing and future standards at reduced costs.
Consequently, the proposal adversely impacts the nation by indisputably increasing
emissions of GHGs, and consumption of fuel, and by also disincentivizing the
automotive industry from continuing to develop and refine technology that will allow the
industry to achieve greater emissions reductions at lower costs.

3. There is no demonstrated basis to adjust compliance flexibilities that
are working to reduce emissions, provide manufacturers with
incentives to innovate, and create jobs.

The federal Agencies requested comments on whether to change or add regulatory
compliance credits, or flexibilities, in the national greenhouse gas vehicle
regulations.1%” The existing compliance flexibilities should not be changed. This will
further consistency in compliance planning by automakers for model years in the
existing program. For example, the ZEV multiplier is important for automakers as a
regulatory incentive to bring more electric vehicles to market for compliance
nationally. Although California has a ZEV requirement, the ZEV multiplier in the
national program helps ensure automakers are marketing ZEVs and PHEVs in other
states. ZEV and PHEYV sales are expected to continue increasing as more diverse
models (including in vehicle size and category, with cross-overs, all-wheel drive, and
performance vehicles) entering the market. Further, the impact of the ZEV multiplier on
the national program is diminishing as it will phase out under the existing standards.

Based on the available information, compliance flexibilities in other technology
categories should remain unchanged. HEVs are widely available at varying levels of
power and performance across vehicle sizes, and CARB does not believe it deserves
special treatment in the greenhouse gas vehicle regulations. The incentive for large
hybrid pick-up trucks should remain limited in scope to ensure program emission
benefits are not eroded. New compliance flexibilities for natural gas vehicles or high-
octane blend fuel vehicles are not appropriate at this time. Ciritically, new compliance
flexibilities (or off-cycle credit categories) for autonomous vehicles are not appropriate at
this time. Although the technology is widely expected to provide safety and mobility
benefits, automakers are expected to bring the technology to market regardless so

10783 Fed. Reg. at 43,446-43,447.
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incentives are unnecessary, and it is not established that these technologies will reduce
emissions given their potential for high annual mileage.

4. The Agencies have not justified departing from their prior
determinations or met their obligations for a reasoned analysis, and
are not entitled to deference.

The federal Agencies have advanced a novel analysis in support of the rollback. They
have acknowledged it departs from prior analyses. But the Agencies have not explained
why the extensive analyses developing the existing standards, and concluding they
remain appropriate, are now invalid. This is fatal for the proposal.

Reasoned decision-making requires that the Agencies “weighed competing views,
selected a [solution] with adequate support in the record, and intelligibly explained the
reasons for making that choice.”'% The Agencies must fully explain their departure from
the “facts and circumstances that underlay” the prior determinations.%

a. The Agencies have not established why their prior decisions must
be changed.

A court may “hold unlawful and set aside” an agency'’s action if it is “arbitrary,
capricious, an abuse of discretion, or otherwise not in accordance with law.”!° To
avoid this, an administrative agency must adequately explain its decisions, and “must
examine the relevant data and articulate a satisfactory explanation for its action
including a rational connection between the facts found and the choice made.” Motor
Vehicle Mfrs. Ass’n of U.S., Inc. v. State Farm Mutual Automobile Ins. Co..111 An
agency action is arbitrary and capricious under the Administrative Procedure Act (APA)
where the agency (i) has relied on factors which Congress has not intended it to
consider; (ii) entirely failed to consider an important aspect of the problem; (iii) offered
an explanation for its decision that runs counter to the evidence before the agency; or
(iv) is so implausible that it could not be ascribed to a difference of view or the product
of agency expertise.'?

If an agency reverses course on a prior policy, it is “obligated to supply a reasoned
analysis for the change.”'*® Further, an agency must “display awareness that it is
changing position,” show that “there are good reasons” for the reversal, and
demonstrate that its new policy is “permissible under the statute.”''* An agency must

108 FERC v. Elec. Power Supply Ass'n, 136 S. Ct. 760, 784 (2016).

109 Fox, 556 U.S. at 516; Pub. Citizen, 733 F.2d at 98 (agency must “cogently explain™ basis for suspending rule)
(quoting State Farm, 463 U.S. at 48); Organized Village of Kake v. U.S. Dep’t of Agric., 795 F.3d 956, 968-969 (9th
Cir. 2015); AMB Onsite Services-West v. NLRB, 849 F.3d 1137, 1146 (D.C. Cir. 2017).

1105 Y.S.C. § 706.

111 463 U.S. 29, 43 (1983) (“State Farm”).

112 |d

113 State Farm, 463 U.S. at 42.

114 F.C.C. v. Fox Television Stations, Inc., 556 U.S. 502, 515 (2009).
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“provide a more detailed justification than what would suffice for a new policy created on
a blank slate” when “its new policy rests upon factual findings that contradict those
which underlay its prior policy.”1°

The Agencies have fallen short in several respects. The Agencies have improperly
relied on factors Congress did not intend them to consider, as discussed throughout
these comments. Prominent examples are how NHTSA has improperly constrained the
meaning of its obligation to “conserve energy” to avoiding waste.!® The denotation and
connotation from the overall statute and legislative history are broader, to require
energy efficiency and the effective use of scarce resources — by conserving them.t’
The Agencies, in their analysis, have then placed determinative weight on their flawed
premise of safety impact, despite the absence of this factor from the statute, and
improperly elevated a cramped view of consumer preference to overshadow the
statutory directives to conserve energy and protect consumers from rising fuel costs.

The Agencies have not explained why the prior analysis and evidence supporting the
initial Final Determination of January 2017 are no longer valid. The proposed rollback is
not based on the 2016 Draft TAR, and does not explain why its analyses are wrong — it
asserts they are wrong, and relies on different analyses it contends are better.

As explained in detail below, the asserted analysis for increasing fatalities due to
improving fuel economy is unfounded. But even if rolling back the standards did
decrease fatality projections, there are several direct ways to accomplish the same
effects without sacrificing fuel savings. These are described further below.

Moreover, the Agencies have improperly asserted that because the nation had been
forecasted to become a net exporter of energy, the fuel economy standards do not need
to improve. Not only is this forecast obsolete, as discussed below, if the Agencies
finalize the proposal, it contravenes the statutory direction to conserve energy. EPCA
does not empower NHTSA to decide that the nation no longer needs to conserve
energy.

The Agencies have entirely failed to consider important aspects of the problem. For
example, they do not assess the public health, environmental, and human costs of the
increased criteria, toxic, and GHG emissions as they acknowledge will come from the
proposal.

The Agencies have improperly excluded technologies. The proposal asserts it
considered a “wide range” but failed to explain what technologies were excluded and
why (besides improperly assessing how technologies are deployed and at what cost, as
discussed below).

115 |9

116 83 Fed.Reg. at 43,213.
117 49 U.S.C. § 32902(f); H.R. Rep. No. 94-700, at 116-117.
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The proposal does not address the impact on consumers if oil and gasoline prices rise,
whether that rise is sudden or gradual, for machines that will be in use for decades, or
the rippling effects on the economy of increasing the burden on those with the lowest
household incomes.

The Agencies have not acknowledged the effect on states, citizens, and the various
sectors of the industry from disrupting the consistent national program that provided
regulatory certainty for many years. California has designed its motor vehicle emissions
control program to align with the harmonized national program and has been granted a
waiver for those standards. As discussed in greater detail below, California, and the
section 177 states that have elected to adopt those standards as their own have
incurred reliance interests ultimately flowing from those standards. For instance,
California has incurred reliance interests because it is mandated to achieve an
aggressive GHG emissions reduction target for 2030. California law requires a multi-
pronged approach demanding GHG emissions reductions from various sectors,
including the transportation sector, which is the largest contributor to California’s GHG
emissions.'!® California’s Advanced Clean Cars program, including the State’s GHG
and ZEV standards, is a crucial part of this multi-pronged approach, and California has
made, and is continuing to make, decisions about other regulatory actions in reliance on
the emissions reductions the Advanced Clean Cars program will produce.
Consequently, the Agencies’ proposal to reduce the stringency of their respective
standards would, in the absence of affirmative CARB action, undermine the basis of
California’s planning for its emission reduction goals, infringing on the State’s core
police power and ability to protect its citizens. The agency proposal therefore
contravenes Congress’ intent in enacting the Clean Air Act that expressly preserves
States’ reliance interests. “Where coordinate state and federal efforts exist within a
complementary administrative framework, and in the pursuit of common purposes, the
case for federal pre-emption becomes a less persuasive one."'1°

The Agencies have offered explanations for their proposal that run counter to the
evidence. The Agencies assert that fuel efficiency and emissions controls have
sacrificed other attributes that are in greater demand, despite the evidence of increasing
sales over the same model years that standards have been increasing, with growing
options and features in the market.

As explained by the California Attorney General is his accompanying comment, the
proposed rollback also departs from NHTSA'’s practice in past rulemakings, where the
agency considered “all types of technologies that improve real-world fuel economy.”120
This scope of consideration was consistent with the agency’s long-held definition of the
technological feasibility factor as “whether particular methods of improving fuel economy

118 Cal. Health & Saf. Code § 38566.
119 New York State Dep't of Soc. Servs. v. Dublino, 413 U.S. 405, 421 (1973).
120 5ee, e.9., 77 Fed.Reg. 62,624, 62,668 (Nov. 15, 2012); 75 Fed.Reg. 25,324, 25,555 (May 7, 2010).
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will be available for commercial application in the model year for which a standard is
being established.”*?* Now, NHTSA proposes to narrow the scope of its consideration to
an unspecified “wide range” of technologies. 12> NHTSA expressly admits it “has not
attempted to account for every technology that might conceivably be applied to improve
fuel economy,” and the only explanation provided is that NHTSA “considers it
unnecessary to do so given that many technologies address fuel economy in similar
ways."123

With respect to zero-emission technologies, the Agencies assert that sales are declining
and consumers are rejecting these vehicles. This is false: while sales as a percentage
have fallen, total sales have risen. The apparent decline is only a function of an
expanding overall national market.

The Agencies acknowledge that oil prices may rise in the future,'?* but base the
proposal in part on the current state of relatively low prices.

The explanation advanced by the Agencies is implausible. It is contorted, illogical, and
unsupported by the evidence. It is not one that can be ascribed to a difference of view
or the product of agency expertise.

The Agencies irrationally and inconsistently assert that the market appropriately
responds to consumer preferences for fuel efficiency, yet simultaneously asserts that
the market will over-respond. This is illogical, and contrary to any evidence it has
occurred before. If anything, with respect to fuel economy standards, several
manufacturers typically pay fines rather than comply — despite the existence of credits
under the harmonized national emissions standards that allow manufacturers to fit their
compliance obligations to their production cycles.

b. The Agencies have not fulfilled their statutory requirements.

As explained above, NHTSA'’s proposal does not “provide for improved efficiency of
motor vehicles” over the long term. Stagnating the standards violates Congressional
direction to ratably increase fuel economy when the technology for doing so has been
demonstrated to exist (which it does, as explained below) or could be developed in the
necessary time. Since market inefficiencies may preclude sufficient improvement
without regulatory incentives, EPCA requires standards that advance technology.*?®
NHTSA's failure is summed it by its expectation that manufacturers will voluntarily
exceed the standards, effectively conceding the standards are not the required
“maximum feasible.”

121 See 42 Fed.Reg. at 63,188; 83 Fed.Reg. at 43,208 (emphasis added).

122 83 Fed.Reg. at 43,208.

123 |bid.

124 See, e.9., 83 Fed.Reg. at 43,214, n. 444 [acknowledging potential for gasoline prices to rise in the future].

125 Center for Auto Safety v. National Highway Traffic Safety Administration, et al., 793 F.2d 1322, 1339, citing S.
Rep. No. 179, 94th Cong., 1st Sess. 2 (1975), U.S.C.C.A.N. 1975 at 9.
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EPA and NHTSA wholly fail to analyze the economic effects of the climate change and
public health implications of the rollback. The Agencies assert these are insignificant,
but that is only because the Agencies’ projections of climate change are so extreme. An
appropriate analysis of a proposal that speeds progress toward such a calamitous
condition must acknowledge and analyze the expected effects.

c. The Agencies are not entitled to deference.

The rollback proposal relies to a great degree on modeling and analyses developed by
NHTSA's Volpe center, 126 including the CAFE Model. The proposal is premised in large
part on addressing predicted traffic fatalities. However, Congress provided the
Department of Transportation distinct authority, separate from its direction to improve
fuel economy, to accomplish this goal.'?” The over-arching purpose of the latest
Congressional directive to set the “maximum feasible” fuel economy standards in the
underlying statute is “To move the United States toward greater energy independence
and security, to increase the production of clean renewable fuels, to protect consumers,
[and] to increase the efficiency vehicles.”1?8 While the Secretary of Transportation may
have delegated to NHTSA the authority to determine fuel economy standards, NHTSA'’s
purpose is highway safety. As discussed below, NHTSA has many means available to
directly reduce fatalities, including by reducing vehicle miles traveled, which it (wrongly)
emphasizes will increase because of the existing standards. NHTSA is not charged with
assessing and developing programs to reduce the public health and environmental
effects of air pollutants. It has no direction to do so, and no special expertise.

It is “EPA [that] has been charged with protecting the public’s ‘health’ and ‘welfare,” a
statutory obligation wholly independent of [the Department of Transportation’s] mandate
to promote energy efficiency.”*?® But EPA’s analysis of these issues appears to have
been rejected. EPA was essentially shut out of the drafting process at the staff level;
indeed, staff provided extensive comments on the analysis and conclusions in the draft
proposal, many of which do not appear to have been incorporated into the analysis.*°
As EPA staff wrote with regard to the regulatory impact analysis, which contains the
core analysis supporting the rule:

126 The Department of Transportation established the John A. Volpe National Transportation Systems Center (Volpe
Center) to advance transportation innovation for the public good. See https://www.volpe.dot.gov/about-us.

12749 U.S.C., Subt. VI, Pt. A., Ch. 301, § 30101, et seq.

128 Energy Independence and Security Act of 2007 (EISA), PL 110-140, December 19, 2007, 121 Stat 1492.

129 Mass. v. EPA, 549 U.S. at 532. See also Coal. for Responsible Regulation v. EPA, 684 F.3d 104, 127 (D.C. Cir.
2012), rev'd on other grounds Utility Air Regulatory Group v. EPA, 134 S. Ct. 2427 (2014) (recognizing that “just as
EPA lacks authority to refuse to regulate on the grounds of NHTSA's regulatory authority, EPA cannot defer
regulation on that basis”; “[EPA is not] required to treat NHTSA's . . . regulations as establishing the baseline for the
[8 202(a) standards]”; and further that “the [§ 202(a) standards] provid[e] benefits above and beyond those resulting
from NHTSA's fuel economy standards™).

130 These are noted throughout this comment letter; see, e.g.., EO 12866 Review, EPA Comments on GHG/CAFE
NPRM Preamble, June 29, 2018.
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https://www.volpe.dot.gov/about-us

This Preliminary RIA is a work product of DOT and NHTSA, and was not
authored by EPA. The Preliminary RIA is based on the independent
technical assessment from DOT-NHTSA, and the document should
reflect appropriately who has authored the Preliminary RIA. EPA’s name
and logo should be removed from the DOT-NHTSA Preliminary
Regulatory Impact Analysis document. EPA is relying upon the technical
analysis performed by DOT-NHTSA for the Notice of Proposed
Rulemaking.

That EPA’s political appointees, who are generally not policy experts, rejected the views
of their expert staff and instead followed the bad analyses offered by NHTSA does not
repair this flaw; it, instead, demonstrates the degree to which EPA has arbitrarily
delegated its authority to others, while declining to exercise its own expertise.

NHTSA is statutorily obligated to consider EPA’s emissions standards in determining
the fuel economy standards,*3! but EPA is not obligated to do the same.3? EPA, for its
part, may not simply accept NHTSA'’s analysis without doing its own. To have done so
is arbitrary.133

The rollback proposal is not a product of agency expertise. It is inconsistent with prior
analyses, legal positions, and judicial determinations, and fails to meaningfully establish
that the prior fundamental technical information and analyses are no longer reliable. It is
not persuasive because it is inconsistent with logic, accepted economic theory, and
empirical information. It is not entitled to deference.

d. CARB is entitled to significant deference as a congressionally-
recognized regulator of motor vehicle emissions, with more
experience than EPA.

CARB and its analyses remain entitled to great deference. As discussed at length
above, California conducted ground-breaking research in the effects of motor vehicle
pollution, and the means to address it. CARB'’s technical analyses continue to be solidly
founded on extensive research, including original research and collaboration with
academic institutions, EPA, and industry. It has a proven track record of success.

CARB has a deep bench of expertise, developed over decades of its Congressionally-
authorized work to regulate vehicle emissions. Its staffers have broad experience,
advanced degrees, and specialized training in relevant fields, including air pollution
modeling, atmospheric chemistry, mechanical engineering, public health, and
economics. Examples of the expertise reflected here include analyses by:

Michael McCarthy is CARB’s Chief Technology Officer of the Emission Compliance,
Automotive Regulations, and Science (ECARS) Division. He has B.S.E. in Mechanical

131 49 U.S.C. § 32902(f).
132 Coal. for Responsible Regulation, 684 F. 3d at 127.
133 City of Tacoma v. FERC, 460 F. 3d 53, 75 (D.C. Cir. 2006).
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Engineering from the University of California — Los Angeles. He has worked at CARB
since 1992. He has been a member of several Society of Automotive Engineers (SAE)
International Standards and International Standards Organization Committees, and
received the 2006 Henry Souther Standards Award from SAE International. He led
CARB'’s participation in its own Midterm Review, and in the joint Midterm Evaluation of
the MY 2022-2025 standards that culminated with a final determination in January 2017
that the standards remain both technologically and financially feasible and otherwise
appropriate.

Belinda Chen has worked at CARB since 2006, lead the economic and fiscal impact
section for the 2012 Advanced Clean Cars regulations, and the consumer acceptance
component for the 2017 Advanced Clean Cars Midterm Review. She holds a B.A. from
Brown University in Environmental Studies and Biology, and a M.S from the University
of California, Davis, in Transportation Technology and Policy. She was also the
recipient of EPA’s Science to Achieve Results (STAR) graduate fellowship and U.S.
DOT Eisenhower Transportation fellowship, and is a contributing author to the
Handbook of Transport Modeling, Second Edition (Handbooks in Transport Volume 1),
D.A. Hensher and K.J. Button (eds).

Anna Wong has worked at CARB since 2006, and is a Staff Air Pollution Specialist and
leads in the review, development and modifications for California’s ZEV regulation,
including the 2008 and 2012 regulatory amendments, as well as the Midterm Review.
She holds a B.S. from the University of California, Davis in Community and Regional
Development.

Sherrie Sala-Moore currently works in CARB’s On-Road Model Development Section
using engineering concepts to develop and improve methodologies, emissions
estimates, and documentation for use in regulations, attainment plans, and other ARB
programs. In prior CARB positions, she developed calculators and conducted technical
analysis for the Goods Movement Emission Reduction Program, and provided technical
analysis for the development of the Diesel Truck and Bus regulation.

Dr. Sara Forestieri has a Ph.D. in Civil & Environmental Engineering from UC Dauvis.
Her work in CARB’s mobile source analysis branch focuses on data collection and
analysis for the agency’s mobile source inventory EMFAC.

Dr. Marko Jeftic is an Air Resources Engineer at the ARB. He holds a Ph.D. degree in
mechanical engineering from the University of Windsor in Ontario, Canada. He has
authored journal and conference papers related to reductions of vehicle exhaust
emissions. He currently works at CARB in the Advanced Clean Cars Branch of the
Emissions Compliance, Automotive Regulations and Science Division. His focus is on
light duty vehicle regulations.

Dr. Emily Wimberger is the chief economist at the California Air Resources Board where
she leads the economic analysis of California’s climate change and criteria pollution
regulations and policies. Previously, Emily served as a researcher at the University of
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California Center for Energy and Environmental Economics at UC Santa Barbara and
as Economics Fellow at the California Air Resources Board. Dr. Wimberger received
her Ph.D. in Agriculture and Resource Economics from the University of California
Davis and her bachelor’'s degree in Energy, Environmental, and Mineral Economics
from Penn State.

Dr. William Leung is an economist in CARB’s Office of Economic Policy & Analysis and
is responsible for performing regulatory impact assessments for CARB’s proposed
regulations. He holds a Ph.D. in Economics from UC San Diego and has performed
research on consumer responses to gasoline prices.

Ryan Hart, P.E., has been an Air Resources Engineer at the California Air Resources
Board since 2014 where he specializes in light-duty vehicle electrification technology.
Prior to joining ARB, Ryan worked at a battery test facility where he designed and
instrumented life-cycle tests for various electric vehicle batteries. He has a B.S in
mechanical engineering and is completing his M.S. from California State University,
Sacramento.

Dr. Melanie Zauscher has a Ph.D. in Engineering Sciences from the University of
California, San Diego. Her primary responsibility at CARB includes managing research
related to the zero emission vehicle market, real-world usage of zero emission vehicles,
vehicle choice, vehicle incentives, and autonomous vehicles. In addition, she is leading
a team to write a comprehensive report to review CARB's ZEV programs.

Dr. Nehzat Motallebi has a Ph.D. in Atmospheric Science from University of California,
Davis. Her primary responsibility at CARB includes managing research projects in the
field of Particulate matter monitoring, data analysis, and regional air quality modeling.
She is also managing several Climate Change research projects on global radiative
effect of particulate black carbon, improving the carbon dioxide emission estimates from
the combustion of fossil fuels in California, characterization of black carbon and organic
carbon air pollution emissions and evaluation of measurement methods, and impact of
climate change on meteorology and regional air quality in California.

Firas Abu-Sneneh is an economist in CARB’s Industrial Strategies Division since 2016,
and is responsible for conducting economic analyses on California’s transportation fuel
markets and producing projections of California’s transportation fuel matrix. He holds a
B.Comm from McGill University in Finance and Economics, and an M.S. from the
University of California, Davis in Agricultural and Resource Economics, where he also is
working on finishing his PhD in Agricultural and Resource Economics.

CARB'’s expertise is not limited to its own resources. To ensure it was objectively
considering the potential merits of the SAFE NPRM, CARB contracted with several
experts in the various fields relevant to the proposal to provide their independent views.
These include:
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Dr. Frank Ackerman is a Principal Economist at Synapse Energy Economics. He
is an environmental economist who has written widely on energy, climate
change, and related issues. He has studied the employment benefits of clean
energy scenarios, critiqued a number of flawed economic studies related to clean
energy and the environment, and been published widely on these topics.

Dr. Maximillian Auffhammer is the George Pardee Jr. Family Professor of
International Sustainable Development at the University of California Berkeley.
Among his posts are a research associate at the Energy Institute at Haas, a
Fellow of the CESifo network and a research associate at the National Bureau of
Economic Research as well as a Humboldt Fellow. He teaches Ph.D. level
econometrics, microeconomic theory to MBA students at the Haas School of
Business and microeconomic theory, macroeconomic theory, economics of
climate change and research methods to graduate and undergraduate students
across the university. He has won many research awards, including grants from
the National Science Foundation, the Environmental Protection Agency, and
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consensus, which results in a shared understanding of what the evidence reveals
and the best path forward”. The SCC panel issued an interim and final report
recommending specific short term and long term updates to the Social Cost of
Carbon (NAS, 2016). His research has won the Cozzarelli Prize for best paper in
the prestigious Proceedings of the National Academies of Sciences, and he has
published extensively in these areas.
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inception. He is an internationally recognized expert on discrete choice modeling
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transportation policy issues for state and federal agencies, public utilities, and the
airline industry. Professor Bunch has specific expertise in developing simulation
models of vehicle market behavior for the purpose of evaluating alternative policy
scenarios, including new vehicle greenhouse gas regulations, and feebates. He
is the designer and creator of three versions of the CARBITS model for the
CARB, and has been the chair of an expert panel advising the California Energy
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Commission on their ongoing enhancement of DynaSim (their market simulation
model for producing transportation fuel forecasts, and evaluating alternative
transportation and clean energy policies in California).

Mr. Gopalakrishnan Duleep is President of H-D Systems. His extensive work on
cost and performance of fuels and engine technology has been widely cited
around the world. Through his work, he meets periodically with the technical staff
of most of the world’s largest automobile manufacturers to discuss new
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Environment at the White House Council of Economic Advisers in 2015-2016,
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Academy committees on the Corporate Average Fuel Economy Standards and
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Panel on Climate Change. He holds a Ph.D. in Geography and Environmental
Engineering from The Johns Hopkins University and degrees in Geography from
the University of Oregon (MA) and Columbia University (BA).
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B.S.E. in Civil Engineering from Princeton University, an M.S. in Civil Engineering
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development of tire-road math models; Fourier analysis, sound signal and other
types of signal analysis; large scale computer simulations of multi-body
dynamics; finite element analysis; and various types of statistical analyses and
experimental design. He is widely published in his field.
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In preparing these comments, CARB has considered the opinions of these experts, as
discussed throughout, and provided the federal Agencies with the reports describing
their opinions.

Overall, the essential point is that the collaborative and comprehensive analyses that
led to the Technical Assessment Report, Proposed Determination, Initial Final
Determination, and CARB’s Mid-Term Review Report remain the most complete and
consistent analyses of the existing standards. CARB’s assessments in matters of
reducing harmful pollution from motor vehicles, unlike NHTSA's, are founded on
expertise and a statutory mandate. It is entitled to significant deference. NHTSA is not.

5. The federal Agencies have not made the case for change.

As will be explained in detail below, the Agencies do not demonstrate the existing
standards need to change. Given the cooperative relationship between states and the
federal government, the underlying statutes recognize the states’ continued role
regulating for the health and welfare of their citizens and do not preempt California’s
role and expertise regulating motor vehicle emissions along with the federal
government.’3* This is all the more so where California has significant expertise the
federal agency does not, and where states otherwise rely on federal actions and on
federal decisions to endorse or approve state actions.

Having reviewed the obligations of the Agencies, we now turn to the suspect technical
analysis offered in the proposed rollback as a justification for acting directly contrary to
these Congressional directives. Consistent with the rushed and unreasonable
development process for the proposal, the evidence is entirely unpersuasive.13

134 See Pharmaceutical Research and Mfrs. of America v. Walsh (2003) 538 U.S. 644, 666, 123 S.Ct. 1855, 155
L.Ed.2d 889, citing Hillsborough County v. Automated Medical Laboratories, Inc., 471 U.S. 707, 715-718, 105 S.Ct.
2371, 85 L.Ed.2d 714 (1985), and New York State Dept. of Social Servs. v. Dublino, 413 U.S. 405, 421, 93 S.Ct.
2507, 37 L.Ed.2d 688 (1973).

135 Indeed, the analysis is so poor, misleading, and incomplete as plainly to violate the Information Quality Act (§ 515
of Public Law 106-554), and the relevant implementing guidelines of both EPA and the Department of Transportation.
Both entities set an especially high standard for information the agencies disseminate that is “influential”; rulemaking
information is, clearly, influential. As EPA writes, influential information includes:

Information disseminated in support of top Agency actions (i.e., rules, substantive notices, policy documents,
studies, guidance) that demand the ongoing involvement of the Administrator's Office and extensive cross-
Agency involvement; issues that have the potential to result in major cross-Agency or cross-media policies,
are highly controversial, or provide a significant opportunity to advance the Administrator's priorities. Top
Agency actions usually have potentially great or widespread impacts on the private sector, the public or
state, local or tribal governments. This category may also include precedent-setting or controversial scientific
or economic issues.

Guidelines for Guidelines for Ensuring and Maximizing the Quality, Objectivity, Utility, and Integrity of Information
Disseminated by the Environmental Protection Agency(2002). U.S. EPA. Accessed on October 24, 2018.
https://www.epa.gov/sites/production/files/2017-03/documents/epa-info-quality-guidelines.pdf. p. 20. DOT (including
NHTSA) also defines rulemaking data as “influential.” DOT, The Department of Transportation’s Information
Dissemination Quality Guidelines(2002), at p. 27-29. Influential data, per both sets of guidelines, is supposed to be
subject to especially rigorous quality checks on both sets of guidelines, generally should be peer-reviewed, and
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V. The technology analysis is unfounded.

We have reviewed the many ways the Agencies’ newfound policy preferences have led
them to wander away from Congress’s clear direction. We now turn to the analyses that
allegedly support those preferences. It is severely wanting, such that even if the
Agencies had discretion to adopt views contrary to Congress, it could not possibly
support the views they have adopted.

The Agencies’ flawed proposal proceeds in two related steps. First, it dramatically
overinflates the costs of compliance with the existing standards. Then, it makes a series
of unsupportable assumptions to insist that these inflated costs will lead to fatalities — a
point that, even if true, would be for Congress to consider, but which the Agencies find
dispositive enough to overturn their statutory mandates as they stand.

We begin with an extensive discussion of the technology analysis, demonstrating how,
at every step, the Agencies have improperly inflated costs. Note, though, that the plural
“Agencies” is a misnomer: The analysis appears to have been driven almost entirely by
NHTSA, even though EPA ultimately added its name to the proposal, so we frame our
comments accordingly. As we discuss below, EPA’s own technical staff rejected many
of the conclusions the Agencies now offer, as do independent experts.

In the technology assessment, the Agencies have taken several steps backwards from
previous analyses most notably relative to the 2016 Draft TAR, of which CARB, EPA,
and NHTSA co-authored, and to EPA’s 2016 Proposed Determination. In areas of
engines, transmissions, and vehicle technologies, the Agencies’ analysis reflects
changes to generally assign less benefits, higher costs, or newly imposed constraints
that prevent deployment on significant portions of the fleet. In the area of electrification,
the Agencies inexplicably revert back to reliance on outdated components to develop
unrealistically oversized technology packages and excessive costs beyond what current
vehicles are already achieving. And in the model and its inputs, several key
assumptions and methodologies combine to generate artificially high technology costs
through excessive over-compliance, utilization of technology to improve vehicle
performance rather than GHG emission performance, and an erroneous methodology
that fails to apply cost-effective technologies in a logical fashion.

The proposal by NHTSA and EPA overestimates implementation costs for the existing
greenhouse gas and fuel economy standards. The federal proposal provides no
compelling or substantive evidence to support its assumptions, and is contrary to
current, publically available information.

should be immediately corrected if inaccurate; it certainly should not be the basis for a rulemaking if inaccurate. Yet,
that is what has happened here: There is no evidence that EPA or DOT, for instance, followed these Guidelines, or
their related Peer Review Policies, to conduct a proper analysis; on the contrary, there appears to be no peer review
of most of the relevant models and analyses discussed below, and most are wildly inaccurate. This inadequate work
and violation of internal guidelines is strong evidence that the conclusions are illegally arbitrary and not grounded in
substantial evidence.
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A. The Agencies made incorrect engine assumptions contrary to
publically available information.

The Agencies’ analysis of conventional vehicle technology suffers multiple fatal
deficiencies. It unreasonably constrained and significantly differed from recent analyses
without adequate explanation. EPA and NHTSA inappropriately modeled advanced
gasoline engine technology costs that are contrary to publically available and current
information. For example, known technologies, such as high compression ratio engines
(referred to in the CAFE model as HCR1 and HCR2), were overly limited or ignored,
while other technologies (for example, cooled exhaust recirculation engines, CEGR, and
downsized turbo charged engines) were modeled incorrectly.

The Agencies did not present sufficient new evidence to change the previous technical
findings. Thus, instead of relying on new information as had been asserted as
justification for the proposal, the analysis was based on older data that does not reflect
current technology. It limited the manner, timing, and coordination of emission control
technologies in unreasonable ways that artificially increased its cost and diminished its
effectiveness.

This was done using NHTSA’s CAFE model, despite the significant lack of expertise
within that agency, and in contravention of the analyses by EPA and CARB, with their
deeper expertise in vehicle pollution control technology. NHTSA failed to incorporate
EPA'’s expertise on engine technologies in this analysis. In EPA’s own words,

EPA has not been consulted by NHTSA regarding a list of engine
technologies which NHTSA should consider for the purposes of this
Notice of Proposed Rulemaking.136

In general, the previous analyses by the Agencies have projected far less need for
electrification than what the Agencies now project in this proposal. While it is not
completely clear everything that the Agencies have changed, the underlying cause is a
reduction in the assumed cumulative improvements for what advanced gasoline
technology is able to achieve. As summarized in a report reviewing this proposal by
Gopalakrishnan Duleep of H-D Systems,*3” Table V-6 in these comments highlights
substantial differences in the assumed levels of mild and strong hybrids that would be
needed to comply with the existing standards in 2025MY. Compared to previous
estimates by EPA, the use of mild hybrids is now projected to be over double what it
previously was while strong hybrids are expected to be needed on ten times the amount
of vehicles. Together, these would represent nearly 60 percent of all vehicles in the
2025MY fleet. For NHTSA, the new projections call for nearly 2.5 times the amount of

136 EPA Comments on the Preliminary RIA (July 12, 2018). U.S. EPA. Accessed on October 24, 2018.
https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0453. p. 229.

137 Duleep, G. “Review of the Technology Costs and Benefits Utilized in the Proposed SAFE Rule.” H-D Systems,
September 2018 (Duleep Report). Table 22-6, p 18.
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mild hybrids and approximately 1.7 times the number of strong hybrids bringing its
combined fleet projection to over 55 percent.

Table V-1 (Table 2-6, From Duleep’s Report) Comparison of Technology Penetration to
Meet MY 2025 standards from Agency Studies

WEIGHT 15 6.6 9 7.3 6.4
REDUCTION
WVT Q6 Q6 85 TBD TBD
WVLT 62 8 31 TBD TBD
CYL. DEAC. 27 54 45 TBD TBD
DYMNAMIC DEAC. MA MA MA 4 a
TURBO 18 BAR 13 22 27 B2 b4
TURBO 24 BAR 14 11 7
HIGH CR 0 44 27 26 26
TURBC MILLER 0 4 2 MA MA
8+ SPEED AUTO. 51 40 93 76 72
ADVANCED CVT 18
IDLE STOP-5TART 38 20 15 15 14
MILD HYBRID 13 18 18 38 32
STRONG HYBRID 14 26 2 20 24
PLUG-IN HYERID 0.5 1.7 2 1 1
BATTERY ELEC. 1 26 3 1 1

In Duleep’s report,138 the changes in assumed efficiencies for key gasoline technologies
were examined to see what could have caused such a shift in the need for more
electrification. The report provided a summary table of its findings where the biggest
changes had occurred and what a more appropriate estimate of technology
effectiveness would be.

138 Duleep Report, pp. 5 & 29.
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Table V-2 (Table from Duleep’s Report) Summary of Corrected Estimates

Stop-start Systems 1.8% 2.8-33% From vehicle test data
48V Mild Hybrid 5.35% 9.0% From vehicle test data
Advanced 8/9 spd, Trans. 7.6to 8% 10 to 11% Data from FCA models
Aero Drag 20% reduction 3.0% 4.3% No Gear/Axle ratio adjustment

in PRIA analysis
Tire RRC 20% reduction 3.1% 4.4% No Gear/Axle ratio adjustment
in PRIA analysis

Mass Reduction 5 6.9% 10.4% Glider weight assumption error
Tire RRC 30% reduction Mot used 1.8% Tires w/RRC <0.065 already
available
HCR2 Not used ~19% From 2018 Camry data
Miller Cycle Not used 4 to 5% over | From VW/Honda data
Turbo
ADEAC + 48V Hybrid Not used ~20% Tula Technologies/ Delphi data

*Benefits relative to average 2016 vehicle with 4-valve PFl engine with VWT and 6-speed automatic, tire RRC-0.09

The summary noted underestimations (or unsupported exclusions) in several engine
technologies (HCR1), transmission technology, and vehicle technology (mass reduction,
aerodynamic assumptions, A/C crediting). Further review found significant deficiencies
and exclusions in the engine modeling.

1. The Agencies inappropriately limit known engine technologies, such
as high compression ratio engines (HCR1).

The most notable exclusions include naturally-aspirated engines utilizing a high
compression ratio and an Atkinson-like cycle referred to as HCR1 (and a more
advanced version, HCR2) in the CAFE Model. With the advent of advanced electronic
controls for variable valve timing (VVT) (and sometimes variable valve lift (VVL)
combined with more precise fueling, these engines are able to take advantage of the
higher efficiencies of the Atkinson cycle and effectively achieve substantially higher
compression ratios than older technology allowed. HCR engines first appeared in
strong hybrids, and through continuous improvements, have allowed manufacturers
such as Mazda to deploy the technology essentially across all of its engines and
vehicles. Toyota has also begun to deploy the technology starting with the 2018MY
Toyota Camry 2.5L engine and has stated its intent to deploy the technology across the
vast majority of its engines. In prior analysis by the Agencies, modeling and
benchmarking has found the HCR technology to be very cost competitive with
downsized turbocharging and even more cost-effective in some cases.
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For the HCR1 technology package, the NPRM and PRIA only provide vague reference
that the technology is limited in the CAFE Model and that the technology is “not suitable
for MY 2016 baseline vehicle models that have 8-cylinder engines and in many cases 6-
cylinder engines.”'*® However, looking at the “market input” files for the CAFE Model,
the HCR1 technology is declared not suitable on 207 of the 288 engines cumulatively
used by all of industry including over 50 percent of the 4 cylinder engines and nearly 90
percent of the 6 cylinder engines instead of only being restricted from 8 cylinder and “in
many cases 6 cylinder engines.” This is an inappropriate constraint imposed by the
CAFE Model and does not reflect reality.

An unspoken but implied rationale for the stated constraint of not allowing it on 8-
cylinder and some 6-cylinder engines is that trucks or larger vehicles could not utilize an
HCR1 engine. This is not a reasonable constraint, since the Toyota Tacoma has
utilized a 3.5L V6 HCR Atkinson-like engine since the 2016MY. The Agencies
acknowledge this by labeling it in the baseline file as an HCR1 engine in the Tacoma,
yet they similarly disallow this technology from other Toyota V6 engines utilized in
vehicles like the Sienna minivan and 4Runner SUV. If the intended rationale is that
HCR engines will have insufficient low end torque to satisfy truck-like towing demands,
it would be inappropriate to restrict the engine from minivan and SUV applications which
have a lower tow rating and lower expected towing demands. However, the Agencies
have failed to supply any detailed rationale as to why HCR applications are so
constrained in the CAFE Model.

Further, the 2019MY Ram 1500 5.7L V8 is noted as using a higher compression ratio
than earlier versions and using its VVT system to reduce pumping losses via delayed,
or late, intake valve closing'4°—resulting in an HCR-like engine with an over-expanded
or Atkinson cycle. While several naturally aspirated engines using late (or early) intake
valve closing to achieve some of the over-expanded Atkinson-like cycle improvements
may not fully be as efficient as the modeled HCR1 package, the Agencies provide no
other mechanism to represent these benefits.

As a simple approximation to see how sensitive the compliance costs were to the
constraints imposed on HCR1 technology, a run was done where the CAFE Model
restrictions on HCR1 were removed, thus allowing the technology to be available for all
engines, regardless of the number of cylinders. As shown in the first column of Table V-
3 below, the average vehicle costs to comply with the existing standards (for model
years 2017-2032) are over $200 per year lower. This confirms that such artificial and
incorrect restrictions imposed on technologies such as HCR1 have a significant impact
on the overall cost of compliance.

139 83 Fed.Reg. 43,038.
140 “2019 Ram drops weight, gains 48V eTorque mild hybrid system”, Green Car Congress. Accessed on October 24,
2018. http://www.greencarcongress.com/2018/01/20180115-ram.html.
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Table V-3 Comparison of Average Incremental Tech Costs ($) for Existing Standards
and Proposed Rollback when changing HCR1 restrictions141

Existing Standards Rollback Standards
MY Ave. Tech Cost (HCRL1 restricted) - Ave. Tech Cost (HCRL1 restricted) -
Ave. Tech Cost (HCR1 not restricted), $ Ave. Tech Cost (HCR1 not restricted), $

2016 0 0

2017 33 11

2018 111 19

2019 143 26

2020 136

2021 225

2022 245 -2

2023 271

2024 251

2025 251

2026 253 -4

2027 186 -1

2028 224 -1

2029 245

2030 236

2031 227 -1

2032 229 0

Moreover, improvements on the original HCR1 engine, reflective of a 2012MY vintage
Mazda engine, have already been made on engines in production. The Agencies have
not only excluded HCR1 from most vehicles but have also failed to capture
improvements in the technology that have already occurred. This would presume the
Agencies believe the earliest implementations of HCR technology, like the engines in
the 2012MY Mazda vehicles, fully reflect the best this technology can deliver through
the 2030MY. On the other hand, the Agencies acknowledge on page 243 of the PRIA
that Toyota’s new 2018MY 2.5L Camry HCR engine has already achieved further
improvement with an industry leading 40 percent thermal efficiency utilizing an improved
Atkinson cycle engine with CEGR. Yet rather than acknowledging this confirmed there
was actual improvement available over the original HCR1 engine, the Agencies
discounted this on page 43,038 of the NPRM with a footnote. Footnote 144 identifies
the inclusion of an improved oil pump on the Camry as an excuse that the existing
HCR1 assumptions were still appropriate and just needed to be coupled with other

141 See submitted DVD, folder “Add HCR1 Table V-3” for input and output files associated with this table.
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available technologies in the model to represent the overall improvements that Toyota
achieved.

Specifically, the Agencies suggest combining HCR1 with the 2.36 percent improvement
assumed for more efficient engine accessories (which the Agencies’ refer to as IACC)
was an appropriate way to represent the new Toyota engine. With the Agencies noting
in the PRIA that this analysis included full simulation modeling runs ‘for more than one
million’ simulations,#? the suggestion to intermix technologies to represent an improved
HCR engine is disingenuous for several reasons. First, the engine also includes CEGR
while the NPRM analysis precludes CEGR from being added to an HCR engine
(however, the tech package that the Agencies previously modeled as an advanced
version of HCR known as HCR2 did include CEGR). Secondly, the “market input” file to
the CAFE Model indicates nearly half of the Toyota models were already considered to
have implemented this level of IACC improvements in the 2016 baseline. In other
words, the Agencies believe that Toyota has already significantly incorporated such
improvements in its current vehicles so that technology is unavailable to be added a
second time to reflect the improved HCR engine.

The assumption of current IACC implementation also conflicts with the suggestion that
Toyota’s new engine can be represented by adding these benefits to an HCR1. For
instance, the 2016 Toyota Tacoma with the 3.5L V6 is already identified in the baseline
as using HCR1 and IACC technologies—the very same combination that the Agencies
believe should be used to represent Toyota’s new engine that gets substantially better
efficiency than what the Tacoma engine actually does. Further, Toyota has indicated
that it plans to roll out the Camry engine technology across the majority of its engines by
2021MY and the vast majority of its vehicle sales by 2023MY.143 Given the Agencies
assumption that nearly half of Toyota’s current models already incorporate the IACC
improvements, the suggested method will be unable to represent implementation of this
new higher efficiency engine across much of Toyota’s product line.

2. The Agencies place unnecessary limitations on emerging engine
technology.

The same flawed approach of discounting viable technologies was used in assessing
emerging technologies.'** For several technologies, no effort was made to recognize
even the most conservative estimate of the potential of the technologies.

142 PRIA, p. 189.

143 “Toyota revs engine development”, Automotive News, Accessed on October 18, 2018.
http://www.autonews.com/article/20180305/0EMO03/180309685/.

144 Even the Agencies recognize this failing, for example in the context of advanced cylinder deactivation. Despite
advanced cylinder deactivation not being in production before the NPRM was issued, vehicle manufacturers have
announced their intent to introduce it and indeed, it has already been certified as of this time. In this case, the
Agencies, despite their absolute minimal effort to attempt to quantify the benefits, still estimated some benefit and
cost for the advanced cylinder deactivation system in an attempt to represent its potential capability in the analysis.
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a. The Agencies wrongly do not consider second generation high
compression ratio engines (HCR2).

For example, contrary to the previous analysis for the 2016 Draft TAR and EPA’s
Proposed and original Final Determination, the Agencies have elected to disallow a
second generation of the Atkinson HCR engine combined with CEGR and cylinder
deactivation (HCR2). The stated reasons include that the engine map for this
configuration was too speculative, that it had been designed with the software tool GT-
POWER, and that no engine had yet been produced in this configuration. The Agencies
note:

This engine remains entirely speculative, as no production engine as
outlined in the EPA SAE paper has ever been commercially produced or
even produced as a prototype in a lab setting. Furthermore, the engine
map has not been validated with hardware and bench data, even on a
prototype level (as no such engine exists to test to validate the engine
map).145

The fact that the Agencies, especially EPA, make such a statement is genuinely
impossible to credit. EPA’s Technical Support Document for the Proposed
Determination'4® that was released in November 2016, described the progression of
prototype benchmark testing that was done to validate the GT-POWER derived engine
map. Specifically, it notes that a Mazda engine was modified to increase the
compression ratio, add CEGR, and add cylinder deactivation and noted:

In summary, the CO. effectiveness used within the Proposed
Determination for the application of cEGR to non-HEV Atkinson Cycle
engines has been confirmed with laboratory testing and is expected to
be conservative relative to the effectiveness that was achieved during
engine dynamometer testing.14’

Additionally, it is not like the Agencies relegated acknowledgement of this prototype
testing to only four pages of discussion buried in a technical support document never to
be mentioned again. In one of its many public speaking engagements, EPA
representatives have presented on the development of the HCR2 map and note that
they have concluded a demonstration at their lab of CEGR added to a high compression
ratio Mazda engine. Indeed, a slide from a presentation!*® at the March 16, 2017
Center for Automotive Research’s Fuel Economy Detroit 2017 event by William
Charmley, Director, Assessment and Standards Division of EPA’s Office of

145 83 Fed.Reg. at 43,038.

146 Proposed Determination, § 2.3.4.1.8, Pages 2-295 through 2-299, November 2016.

147 |bid.

148 Charmley, B. EPA GHG UPDATE FOR 2017 FUEL ECONOMY DETROIT. U.S. EPA. Accessed on October 24,
2018. https://www.epa.gov/sites/production/files/2017-03/documents/fuel-economy-detroit-2017-03-16.pdf.
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Transportation and Air Quality confirmed that such demonstration had been done on a
modified European Mazda 2.0L engine:

Figure V-1 Charmley Center for Automotive Research Fuel Economy Detroit 2017
Presentation (Slide 29)

. . . e EPA’s National Vehicle and
EPA Continues its In-depth Evaluation of s y | T

3 Ann Arbor, MI
Advanced Powertrains TS

Component benchmarking efficiency maps:
+ MY2016 Mazda CX-9 2.5 liter GDI-turbo-charged w/ 6-speed AT
MY2016 Honda Civic 1.5 liter GDI-turbo-charged 10.6:1 w/ CVT

Vehicle level benchmarking:
MY2016 Acura ILX w/dual-clutch transmission with torque converter
MYZ2017 Ford F150 w/10 speed AT
MYZ2016 Chevy Malibu w/1.5 liter GDI-turbo-charged w/ 6-speed AT

Demonstration and Modeling:

Demonstration of cooled EGR on a modified European Mazda 2.0 liter GDI-naturally-
aspirated 14:1 CR engine

GTPower modeling of a MY2012 PSA 1.6 liter GDI-turbo-charged engine with cooled EGR
and an advanced turbo

GTPower modeling of a MY2016 Honda Civic 1.5 liter GDI-turbo-charged 10.6:1 CR engine -
+  ALPHA model comparison of several C\VTs =
+ ALPHA modeling of all vehicles included in above component and vehicle benchmarking

Modeling and Simulation

U.S. Environmental Protection Agency — OAR-OTAQ 29

Further, indicating the Agencies are no longer considering the HCR2 because it was
originally developed using GT-POWER is a particularly odd rationale considering the
majority of the engine maps used by Autonomie rely on engine maps that were
originally developed by IAV using GT-POWER. As noted in the PRIA:

The impact of engine technologies on fuel consumption, torque and other
metrics was characterized using GT-POWER® simulation modeling
conducted by IAV Automotive Engineering, Inc. (IAV).14°

As EPA’s own staff wrote in comments on the “interagency” proposal now before us:

There are Atkinson engine vehicles on the road today (2018 Camry and
Corolla with cooled EGR and the 2019 Mazda CX5 and Mazda6 with
cylinder deac) that use high geometric compression ratio Atkinson-cycle
technology that is improved from the first generation, MY2012 vintage
“HCR1” technology. While it is true that no production vehicle has both
cooled EGR and cylinder deac, as the EPA “HCR2” engine did,
nonetheless, these existing engines demonstrate better efficiency than
estimated by EPA. Therefore, it would be appropriate to continue to use

149 pRIA, p. 189.
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EPA'’s cooled EGR + deac engine map to represent “HCR2” engines and
strike this text [to the contrary] and revise accordingly.150

EPA goes on, in a later review after NHTSA did not correct the error, to say that:

It would be appropriate to include HCR2 engine technology in the primary
analysis case as representative of Atkinson engine vehicles on the road today
(2018 Camry and Corolla with cooled EGR and the 2019 Mazda CX5 and
Mazda6 with cylinder deac) that are improved from the first generation, MY2012
vintage “HCR1” technology. While it is true that no current production vehicle has
both cooled EGR and cylinder deac, as the EPA “HCR2” engine did,
nonetheless, these existing engines demonstrate similar efficiency.15?

Based on EPA's findings, the Toyota and Mazda engines are not only exceeding the
efficiencies assumed for HCR1 engines but they are already achieving similar efficiency
as the modeled HCR2 package even though they don’t have the full complement of
technologies (i.e., CEGR and DEAC) used in the HCR2 package. Given they are
advanced HCR engines and do include CEGR on the Toyota engines and DEAC on the
Mazda engines, it seems much more appropriate to represent them in the full simulation
modeling as HCR2. And their existence as production engines today certainly speaks
to the feasibility of this technology for modeling that goes out to 2030MY.

In his review of the NPRM, Gary Rogers similarly noted that he found the exclusion of
HCR2 technology to be erroneous:

Our review identified several incremental technologies which were either
identified, but not utilized in technology pathways, such as second
generation, high compression ratio engines with cooled EGR for knock
mitigation. In another example, the use of Miller-cycle features in high
compression ratio, turbocharged engines was excluded completely, even
though VW introduced in a turbocharged engine with Miller-cycle valve
being in production by VW (1.5L) since 2017.152

Further, Rogers conducted his own modeling exercise to see what the HCR2
technology package would yield when allowed to be used and modeled in a manner to
optimize the benefits in combination with the transmission, mild hybridization, and other
road load reductions. Using GT-POWER combined with Roger’s engineering expertise,
an HCR2 mild hybrid (BISG) technology combination was modeled for a Toyota RAV-4
to compare it to the ultimate HCR1 strong hybrid (SHEVP2) package modeled by the

150 EPA Comments on the NPRM Sent to OMB (June 29, 2018). U.S. EPA. Accessed on October 24, 2018.
https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0453. p.83.

151 EPA Comments on the Preliminary RIA (July 12, 2018). U.S. EPA. Accessed on October 24, 2018.
https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0453. p. 281.

152 Rogers, G. Technical Review of: The Safer Affordable Fuel-Efficient (SAFE) Vehicles Rule for Model Years 2021-
2026 Passenger Cars and Light Trucks, Final Report. Roush Industries. October 25, 2018. (Rogers Report) p. 4.
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Agencies as necessary to meet the existing standards. As show in the table below, the
Agencies modeled that the RAV-4 would need to evolve to using an HCR1 engine, a P2
strong hybrid, and significant tire, mass, and aerodynamic reductions to achieve a 58.0

mpg at a cost of over $4,400. Setting aside realities such as Toyota already offers a

RAV-4 hybrid in a power-split “PS” configuration instead of the modeled P2
configuration and, as noted earlier, how Toyota has already advanced the HCR engine
well beyond the levels of HCR1, Rogers explored alternative technology combinations.
Specifically, Rogers, found that an HCR2 engine coupled with a BISG mild hybrid when

optimized in concert with each other and the transmission, would yield 57.9 mpg at a

cost of just over $1,750—less than 40 percent of the costs assumed by the Agencies.
And this finding is without any modification to the individual technology costs estimated

by the Agencies (including BISG costs which are noted later as being excessive).

Table V-4 Comparison of example pathways in NPRM and modeling done by G. Rogers

MY | Source | Vehicle | Class | Engine | MPG Technologies Costs
Toyota | Small 25 14 DOHC; VVT,; AT6; $0.00
2016 Rav4 SUV (NA) 32.85 | CONV; ROLLO; MR1;
AWD AERQOOQ
Toyota | Small 25 14 HCR1; AT8; SHEVPZ2; $4,422
2025 | NPRM Rav4 SUV (NA) 58.00 ROLL20; MR4;
AWD AERO20
Toyota | Small 18L 14 HCR2; AT8; ROLL20, $1,767
2025 | Rogers Rav4 SUvV (NA) 57.92 MR4; AERO10, 48V-
AWD BISG
Key:

DOHC—dual overhead camshaft engine

VVT—variable valve timing; AT6—6-speed transmission
AT8—8-speed transmission

CONV—conventional powertrain (non-electric)
ROLLO—Dbaseline tires

ROLL20—Iow rolling resistance tires, level 2 (20% reduction)
MR1—mas reduction, level 1 (5% reduction in glider weight)
MR4—mass reduction, level 4 (15% reduction in glider weight)
AEROO—Dbaseline aero

AERO10—aero drag reduction, level 2 (10% reduction)
AERO20—aero drag reduction level 4 (20% reduction)
HCR1—high compression ratio engine, level 1

HCR2—high compression ratio engine 2

SHEVP2—P2 strong hybrid/electric vehicle
48V—BISG—48-volt belt mounted integrated starter/generator

b. The Agencies wrongly restricted cooled exhaust gas recirculation
for use on turbocharged engines.

Additionally, the Agencies’ analysis restricted cooled exhaust gas recirculation (CEGR)
for use only on turbocharged engines. This is despite the existence of engines like the
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new 2018MY Camry 2.5L engine that combines naturally aspirated HCR technology
with CEGR or the 2019MY Ram 1500 naturally aspirated 3.6L V6 Pentastar that utilizes
CEGR in combination with an increased compression ratio from 10.2 to 11.3.153 As
EPA noted in its prior analysis, properly applied CEGR is useful in improving efficiency
at part-load conditions on HCR engines. As detailed in Section 2.3.4.1.8 of EPA’s
Proposed Determination Technical Support Document,*>* EPA provided compelling
evidence to validate its HCR2 package including the use of CEGR which was even
tested on an engine modified to include a CEGR system. Nothing in the NPRM refutes
any of this evidence or provides any new data or theory on which to base an exclusion
of CEGR from naturally aspirated or HCR engines. By doing so, the Agencies are
providing an insufficient assessment of the currently available technology.

Further, even on turbocharged applications where CEGR was allowed, the Agencies
project an extremely small benefit, at significant cost, that is inconsistent with past
analyses and other sources. CEGR was originally included in the Agencies’ higher
turbocharged engine (e.g.,TURBO2 or TDS24) as part of the required suite of
technologies needed to be used to enable the more highly boosted engines. In
particular, CEGR and variable valve lift (VVL) were utilized to enable higher efficiencies
at lighter load operating conditions. In EPA’s Proposed Determination TSD, they noted
the advanced turbocharged engine “...shows improved brake thermal efficiency (BTE)
at lower speeds and lighter loads due to the use of technologies that are either just now
entering production (such as CEGR) or that have been in production for some vehicle
applications for over a two decades (VVL).” However, this seems inconsistent with how
the Agencies are now utilizing CEGR on the turbocharged engines.

As noted by Roger in his review of the Agencies’ analysis, the Agencies have applied
CEGR in a very narrow window of high engine speed and engine load operating
conditions. Rogers notes:

The 2018 PRIA modeling erroneously excludes the application of cooled
EGR in engine operating modes that highly influence overall vehicle fuel
economy. This exclusion of the benefits associated with knock mitigation
and reduced enrichment significantly understates incremental
improvement. 155

The 2018 PRIA analysis applies cooled EGR to turbocharged engines in an extremely
narrow window at high engine speed and high load. The 2018 PRIA modeling
erroneously excludes the application of cooled EGR in engine operating modes that
highly influence overall vehicle fuel economy. This exclusion of the benefits associated
with knock mitigation and reduced enrichment significantly understates incremental

153 “2019 New Ram specifications.” Ram. Accessed on October 24, 2018.
https://imediaevents.com/2019ram1500/Files_Only Content/Press-Releases/PDFs/2019 Ram_1500_SP.pdf
154 Proposed Determination, pp. 2-293 - 2-307.

155 Rogers Report, pp. 12-13.
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improvement the Mazda 2.5L turbocharged skyactiv engine exemplifies a wider-range
cooled EGR strategy.

From page 313 of the PRIA, Figure V-2 below confirms that the Agencies have now
modeled CEGRL1 as having essentially no incremental benefit to TURBO2 and in some
cases, even a disbenefit. Yet, the technology utilization report output file from the
Agencies’ central analysis run shows the CAFE Model still applies the CEGR1
technology to 35 percent of the fleet in the existing standards run.

Figure V-2 Reproduction of PRIA Figure 6-1119 on effectiveness of advanced engine
technologies across different other technologies

Advanced Engine Technology Effectiveness by Tech Level {Includes all Tech Classes)

k[

%% Sy percenme

15%
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Figure 6-119 shows the effectiveness of advanced engine technologies across different other
technologies

In a review of the Agencies’ analysis by Duleep,*%¢ it was similarly noted the CEGR1
assumptions in the analysis show no incremental benefit of the TURBOZ2 (also known
as TURBO-24 bar or TDS24). Table 3-6 of Duleep’s report (shown as Table V-5 in
these comments) highlighted that the Lumped Parameter Model (LPM) used by EPA in

156 Duleep Report, p. 28.
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its prior analyses, projected an incremental GHG reduction of approximately 3.5 percent
over the TURBO-24 bar engine.

Table V-5 (Table 3-6 from Duleep’s Report) Engine Technology Benefits (percent GHG

Reduction*)
[Technology [ [LPMBenefit [PRIABenchit [TechnologyforlPM |

WVVL -Continuous 3.2 3.73 LPM includes LUB

DEAC 2.5 2.49 LPM includes LUB

SGDI 2.0 1.92 LPM includes LUB

SGDI +DEAC 3.8 3.97 LPM includes LUB

TURBO — 18 bar 12.8 13.3 Includes 5GDI, VWL,
FRICZ, LUB and TURBO18

TURBO- 24bar 14.6 15.3 Includes 5GDI, VWL,
FRICZ, LUB and TURBO24

TURBO — 24 bar +CEGR 18.1 15.3 Above + CEGR

HCR1 12.5 13.4 Included SGDI, VVL,
FRICZ, LUB and ATK1

HCR2 19.8 18.6 Above + ATK2 w/EGR
instead of ATK1

ADEAC NA 11.4 Mot modeled in 2016

*Relative to baseline midsize car, DOHC 4V VVWT PFl engine, GAT

Further, EPA previously validated that its modeled improvements were appropriate.
Specifically, in EPA’s Proposed Determination TSD (pages 2-311 through 2-320), the
agency identified three turbocharged engines that were already effectively achieving the
benefits of EPA’'s TURBO-24 bar + CEGR combination. These include the Honda 1.5L
engine used in the 2017 Honda Civic, the VW 1.5L engine used in the 2017 Golf, and
the Audi 2.0L engine used in the 2017 A3. The TSD also included comparisons of the
brake thermal efficiency (BTE) engine maps for the modeled TURBO + CEGR
combination to the three production engines and found that all three engines, despite
being configured with slightly less technology than the modeled TURBO-24 bar + CEGR
combination, achieved similar efficiencies. EPA summarized the findings on page 2-
317 as:

On the whole, contemporary turbocharged engines can achieve higher
peak BTE and high BTE over a broader range of engine operating
conditions than TDS24 modeling results. TDS24 shows improved BTE at
lower speeds and lighter loads due to the use of technologies that are either
just now entering production (CEGR) or that have been in production for
some vehicle applications for over a two decades (VVL). Further
development of contemporary turbocharged engines from 2017 to 2025,
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including use of more advanced boosting systems (e.g., VNT or series
sequential turbochargers), engine downsizing to 22-bar BMEP or greater,
use of external cooled EGR, combustion system improvements and use of
variable valve lift systems would further improve low-speed, light load
pumping losses. These improvements would allow current
turbocharged/downsized engines to meet or exceed the BTE modeled for
TDS24 through incremental developmental improvements (e.g., VVL,
cEGR) with sufficient lead time to meet the 2025 light-duty GHG standards.

The Agencies have not provided sufficient evidence in their analysis to refute these
previous findings or otherwise support the elimination of the previously determined
benefit for a TURBO2 engine coupled with CEGR.

c. The Agencies ignored the Miller cycle.

Additionally, the Agencies’ analysis acknowledges that the Miller cycle is already being
utilized on turbocharged engines, with and without additional features like electric
boost.'>” In Agency terminology, the Miller cycle has been used to identify an over-
expanded cycle (e.g., Atkinson cycle) in a boosted engine (through supercharging or
turbocharging). Such a configuration allows the combination of some of the expanded
high efficiency operating benefits with the benefits of a turbocharged or otherwise
boosted engine. While the boosting has traditionally been achieved with a mechanical
feature like a turbocharger driven by exhaust gas flow or a belt or gear driven
mechanical supercharger, manufacturers and suppliers are now implementing systems
with electrically powered superchargers. This set-up increases the efficiency of the
system as the electrically powered setup is more efficient than a mechanical system
especially when paired with a mild hybrid or other system that can recapture energy
during braking events to power the supercharger.

The Agencies, however, declare that they were unable to consider such technologies at
the time of the analysis despite acknowledgement that Argonne National Laboratory
(ANL) has already benchmarked a Mazda CX-9 using such a cycle under contract to
NHTSA. The Agencies predicated the need to reconsider the EPA’s original Final
Determination on the fact that new data should be included in the analysis. Yet, the
Agencies did not consider new data that was not only available, but also that they
themselves specifically contracted to have done. Even worse, EPA acknowledged,
back in March of 2017 in the same conference presentation noted earlier, that it had
already completed benchmarking testing of the 2016MY Mazda CX-9 engine at its own
lab.1%® Failure to consider such data is evidence of a clear intent of the Agencies to
avoid inclusion of any new data that provides support for the existing standards.

157 83 Fed.Reg. at 43.051.
158 Charmley, B. EPA GHG Update for 2017 Fuel Economy Detroit. U.S. EPA. Accessed on October 24, 2018.
https://www.epa.gov/sites/production/files/2017-03/documents/fuel-economy-detroit-2017-03-16.pdf.
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d. The Agencies did not appropriately consider advanced cylinder
deactivation.

Advanced cylinder deactivation (ADEAC) such as the TULA/Delphi dynamic skip-fire
system has also not been appropriately considered by the Agencies. The Agencies
describe the system in the NPRM as:

Advanced cylinder deactivation systems (or rolling or dynamic cylinder
deactivation systems) allows a further degree of cylinder deactivation
than DEAC. The technology allows the engine to vary the percentage of
cylinders deactivated and the sequence in which cylinders are
deactivated, essentially providing “displacement on demand” for low load
operations, so long as the calibration avoids certain frequencies.1?

This newly developed system, developed in a partnership with Tula Technologies,
Delphi, and GM, has been implemented on the just being released 2019 GM full size
pick-ups with V8 engines under the name of Dynamic Fuel Management.¢® While the
Agencies did provide some token recognition of the benefits with an assumption of 3
percent improvement for 4-cylinder engines and 6 percent for 6-cylinder and larger,
CARB understands that EPA has already tested a prototype vehicle configured with the
TULA system and such data should have been used to more appropriately estimate the
benefits. Further, the PRIA notes that the ADEAC technology is its own engine
technology path making it mutually exclusive from the other primary advanced engine
technology paths of turbocharging or HCR. As stated in the PRIA, “...once one path is
taken, it locks out the others.”*®! Given both TULA and Delphi claim benefits are in the
7 percent to 15 percent range for CO2 emissions and 10 percent to 20 percent for fuel
economy'%2 and GM has already moved to roll this technology out on its larger engines,
this technology needs to be more accurately represented in the analysis for costs and
benefits. Further, Delphi, has also already paired the system with a 48V mild hybrid and
found even further gains are possible and it is incumbent upon the Agencies to consider
such data when modeling expected technologies and their capabilities all the way out to
2030MY.

e. The CAFE Model disallows manufacturers to pursue multiple
emerging engine pathways, which does not reflect reality.

The CAFE Model utilizes engine pathways that effectively prevent manufacturers from
pursing multiple engine technologies at the same time. As noted above, ADEAC

159 83. Fed.Reg. at 43,038.

160 2019 Silverado Leads Industry With Dynamic Fuel Management. Chevrolet. Accessed on October 24, 2018.
https://media.chevrolet.com/media/us/en/chevrolet/home.detail.html/content/Pages/news/us/en/2018/may/0518--
silverado-dfm.html

161 PRIA, p. 492.

162Demand better cylinder deactivation with Dynamic Skip Fire. Delphi Technologies. Accessed on October 24, 2018.
https://www.delphi.com/dynamic-skip-fire-1. Smarter fuel efficiency. Tula Technology. Accessed on October 24, 2018.
https://www.tulatech.com/.
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represents one exclusive pathway while HCR, turbocharging, variable compression ratio
engines, and advanced diesel represent the others. However, the HCR1 path is
extremely constrained, the variable compression ratio path is turned off, and the
advanced diesel path is effectively turned off with extensive costs assigned to it. This
leaves the turbocharged path as the only viable path for most vehicles. And, if a
manufacturer has implemented turbocharging on an engine, that powertrain can never
switch at a future redesign to an HCR engine (or vice-versa). Contrary to the
assumptions used in the NPRM analysis, if a given engine technology represents a
cheaper path to comply, manufacturers will utilize that technology regardless of what
prior technology they may have deployed.

The pathway restrictions in the CAFE Model, however, prevent a manufacturer from
switching between a turbocharged and HCR pathway under the premise that
manufacturers either would not develop both or would be committed irreversibly to one
path or the other. This assumption is not based in reality and is not reflective of actual
industry practice—manufacturers who have pursued turbocharging have also already
pursued HCR engines for other vehicles in their line-up. For example, General Motors
(GM) utilizes downsized turbocharging in some vehicles, such as the newly designed
2019MY Silverado pick-up and the Malibu sedan which has two different turbocharged
engine options. GM also has a third offering in the Malibu sedan which is an HCR
naturally aspirated 1.8L equipped with cooled exhaust gas recirculation (CEGR) mated
to a hybrid electric system, and the Chevrolet Volt has a similarly equipped 1.5L
engine.'®® Ford Motor Company (Ford) similarly has mated HCR engines with its hybrid
powertrains while simultaneously adding significant volumes of downsized turbocharged
engines. Fiat Chrysler Automobiles’ (FCA) 3.6L Pentastar engine has incorporated
some degree of late intake valve closing and increased compression ratio nearing that
used by Toyota on the 3.5L Tacoma engine, which is labeled as an HCR engine by the
Agencies. This would suggest that FCA’s 3.6L Pentastar engine would never be eligible
for turbocharging by the CAFE Model; however, according to FCA, that engine is
capable of transitioning to direct fuel injection and turbocharging as both technologies
were engineered into the engine design and remain "on the shelf" should future
regulations require them.64

Further, given global markets and competitive pressures, manufacturers traditionally
have, and are continuing to effectively pursue multiple technology paths simultaneously.
Whether it has been pursuit of both gasoline and diesel technologies to satisfy different
market customers or pursuit of technologies optimized for smaller or larger vehicle
types, manufacturers have developed a broad suite of technologies so they are
positioned well to respond to different market demands as well as take advantage of
technology improvements that tip the scales in the favor of a different path.

163 https://www.sae.org/news/2014/10/gm-unveils-more-efficient-2016-volt-powertrain.
1642016 Pentastar V6 adds new VVT, cooled EGR. SAE. Accessed on October 24, 2018.
https://www.sae.org/news/2015/08/2016-pentastar-v6-adds-new-vvt-cooled-eqgr
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As one example, GM’s small block EcoTec engine family represents a common modular
engine, built from a 3 cylinder and a 4 cylinder block, which spans displacements from
1.0L to 1.5L. Notably this engine incorporates naturally aspirated variants,
turbocharged variants, and even a 1.5L HCR variant equipped with cooled EGR and
late intake valve closing to achieve an over-expanded Atkinson-like cycle used in the
current Chevrolet Volt.1%5,16¢ |n other words, GM’s current production single shared
engine has variants on both the turbocharged and HCR engine pathways that the
Agencies have declared are so mutually exclusive that even when the engine gets
redesigned, it cannot switch from one pathway to the other. With both engine
technologies in the current line-up for several manufacturers or as the case with GM, in
variants of the same modular engine family, a restriction on future engine choices in the
CAFE Model has no technical basis or evidence of past practice to support it.

B. The Agencies did not adequately consider other GHG-reducing
vehicle technologies.

At the vehicle level, various technologies are available to reduce GHG emissions.
Aerodynamic improvements, tire rolling resistance improvements, and mass reduction
are all technologies that essentially reduce the energy (and thus the fuel whether
gasoline or electricity) needed to move the vehicle. However, not all improvements
come from reduced fuel usage. Another available technology to reduce GHG
emissions, already deployed aggressively by a few manufacturers, involves a change to
the refrigerant used in the air conditioning system on vehicles. These new refrigerants
have much lower global warming potential than past refrigerants and, when coupled
with systems designed with less potential for leaks to the atmosphere, represent a
significant contribution to lower GHG emissions from vehicles.

1. The Agencies made incorrect and inconsistent assumptions on
vehicle transmissions.

For transmissions, there also appears to be a significantly changed assumption
regarding the effectiveness improvements. Duleep found a 2 percent-3 percent lower
efficiency assumed for advanced 8- and 9-speed transmissions relative to the data EPA
itself previously developed with back to back testing on FCA vehicles. The testing of
the 8-speed transmission in the 2014 Dodge Ram was described in EPA’s Proposed
Determination TSD (page 2-330) and an SAE International paper.1%” Rogers found that
the modeling did not consider ‘skip-shifting’ where a transmission can upshift or

165 GM provides technical details of the Gen 2 Voltec propulsion system used in the 2016 Volt. Green Car Congress.
Accessed on October 24, 2018. http://www.greencarcongress.com/2015/04/20150423-voltec.html.

166 Jocsak, J., White, D., Armand, C., and Davis, R., "Development of the Combustion System for General Motors'
High-Efficiency Range Extender Ecotec Small Gas Engine," SAE Int. J. Engines 8(4):1587-1601. 2015.
https://doi.org/10.4271/2015-01-1272.

167 Moskalik, A., Hula, A., Barba, D., and Kargul, J., "Investigating the Effect of Advanced Automatic Transmissions
on Fuel Consumption Using Vehicle Testing and Modeling," SAE Int. J. Engines 9(3):1916-1928, 2016,
doi:10.4271/2016-01-1142.
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downshift in a non-sequential manner (e.g., shifting from 5™ to 7" without first shifting to
6" gear). Rogers further identified that the final drive ratio was kept constant as
powertrains were changed and that transmission gear ratios were not optimized.168
Directionally, all of these result in less optimal implementations that do not fully realize
the improvements associated with the engine and transmission technologies applied.
Meszler Engineering Services technical memo on the NPRM16° had additional
observations suggesting transmission improvements had been incorrectly modeled.
Figure V-3, reproduced from Figure 1 of the memo, shows tha the incremental efficiency
improvements modeled for a 10-speed transmission (AT10) relative to an 8-speed
transmission (AT8) are inconsistent for different powertrains and do not follow logical
expectations. Meszler notes:

Transmission benefits accrue largely from an increased ability to allow engines to
operate in zones of maximum efficiency. As a result, one expects transmission
impacts to be similar (on a percentage change basis) across engine
technologies, and even more similar across vehicle classes using the same
technology. Yet the data presented in Figure 1 show substantial inconsistency.

168 Rogers, G. Technical Review of: The Safer Affordable Fuel-Efficient (SAFE) Vehicles Rule for Model Years 2021-
2026 Passenger Cars and Light Trucks, Final Report. Roush Industries. October 19, 2018. p. 18.

169 Technical Memorandum on The NPRM CAFE Model's Treatment of Technology Benefits and Costs. Meszler
Engineering Services. October 2018. p. 5-6.
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Figure V-3 (Figure 1 from Meszler memo) Comparative Example of Technology Impacts
as Extracted from the ANL Database Underlying the NPRM CAFE Model (AT10 vs AT8)
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The figure above also shows implausibly drastic differences in efficiency modeled for
the same transmission when coupled with a more advanced TURBO2 engine versus
the initial TURBO1 package. If that transmission is coupled with a high compression
ratio (HCR) engine, it suddenly results in a fuel disbenefit—causing fuel consumption to
get worse rather than better—for several of the vehicle classes. And yet, when it is
coupled with a more advanced version of that engine technology, HCR2, the projected
improvement drastically changes for some classes and has only minor changes for
others. Meszler notes that, while there was insufficient time during the comment period
to isolate the cause of these illogical results, “...a detailed review of transmission shift
schedules and how they are tailored to changes in engine technology is appropriate.”’°
This comment echoes that of Rogers noted above where he found several steps in the
modeling process prevent the optimization of the transmission with the selected
powertrain technology, leading to an underestimation of the benefits.

As mentioned earlier, in the presence of increasingly stringent standards which require
deployment of additional technologies at rising costs, manufacturers will be increasingly
vigilant in ensuring they get every bit of reduction they can out of added technologies. A

17014, p. 6.
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modeling approach suggesting that they would forgo such improvements from simple
gear ratio or final drive ratio specification changes or shift schedule calibration changes
is unrealistic and results in an underestimation of the benefits from advanced
transmissions in combination with the powertrain.

Additional technologies have also been announced or introduced including the variable
compression ratio engine from Nissan now available in the 2019MY Infiniti QX50'"* and
the Mazda spark controlled compression ignition system for a 2020 launch known as
SkyActiv-X.172 While CARB appreciates the difficulty in assessing the capability, costs,
and applicability of these various technologies, the responsibility to set the maximum
feasible standards demands that the Agencies fully evaluate and consider the role of
such near-term production technologies to assist individual manufacturers or the
industry as a whole to meet the standards.

3. The Agencies underestimated aerodynamic improvements.

As vehicles become more aerodynamic, less energy is required to move the vehicle
resulting in lower GHG emissions. A deeper look found some systematic reductions in
presumed efficiencies relative to what EPA’s Lumped Parameter Model (LPM)
calculates, underestimating the benefits of aerodynamic improvements. Specifically as
summarized in Table 3-8 of Duleep’s report,1? in the tire rolling resistance and
aerodynamic improvements, the Agencies now project less benefit across all of the
categories. However, the Agencies’ analysis provides no description or cite any new
data or evidence as to why they have reduced their projected assumptions.

Table V-6 (Table 3-8 from the Duleep’s report)
Body technology benefits

(percent reduction in fuel consumption)

Rolling Resistance -10% 2.2 1.54
Rolling Resistance -20% 4.4 3.06
Aero Drag -10% 21 1.51
Aero Drag -20% 4.3 3.03

Additionally, the Agencies have now restricted the highest level of aerodynamic drag,
AERO20, from pick-ups as well as cars and SUVs with over 405 horsepower.** A
review of the market inputs file for the CAFE Model shows that AERO20, however, has
actually been excluded from 40 percent of all vehicles including convertibles and

171 Infiniti. Accessed on October 24, 2018. https://www.infinitiusa.com/crossover/qx50/performance/.
172 Next-Generation Skyactiv-X Gasoline Engine. Mazda. Accessed on October 24, 2018.
http://www2.mazda.com/en/next-generation/technology/.

173 Duleep Report, p. 18.

174 83 Fed. Reg. at 43,047.
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minivans in addition to pick-ups and high horsepower vehicles. While some of these
exclusions may be valid, the Agencies have used a broad rule, implemented
inconsistently, to inappropriately exclude the technology from too many vehicles.
Foremost, the assumption results in some variants of the majority of luxury sedans and
SUVs being excluded from AERO20 because they often have a high horsepower
engine. Alone, these vehicles make up approximately one-fourth of the excluded
vehicles. Yet the input files also identify the Tesla Model S sedans and Model X SUVs,
which have horsepower in excess of 405, as having already implemented AER020
improvements. While electrification provides a higher motivation to minimize road load
through technologies such as aerodynamic reductions, implementing AERO20
reductions on high horsepower sedans and SUVs is clearly feasible and should not be
artificially restricted in the CAFE Model.

4. The Agencies incorrectly and overly limited mass reduction.

A key technology expected to be used by manufacturers to meet the GHG standards is
mass reduction. Very simply, when vehicles are made lighter, they require less energy
and less fuel to power them. In this and past analyses, the Agencies have included
mass reduction by defining discrete ranges of mass reduction such as mass reduction
levels 1 through 5 (MR1, MR2, etc.) and defining costs for each of those discrete levels.
The basis for the technical feasibility of mass reduction and the associated costs are
past mass reduction focused studies primarily commissioned by CARB, EPA, and
NHTSA.

The Agencies’ analysis relies on a portion of the same studies used in the 2016 Draft
TAR; however, key assumptions have changed without any supporting rationale. For
instance, EPA previously primarily relied on four studies'’ (two contracted or by EPA
and two contracted for by NHTSA) and applied mass reduction on the total vehicle,
utilizing the full potential of the technology to not only lightweight the body and structure
but appropriately, to lightweight and downsize powertrain components to match the
needs of the lighter vehicle. NHTSA previously limited mass reduction to the ‘glider’ or
non-powertrain portion of the vehicle and had determined that the glider represented 75
percent of the total vehicle weight. However, for the their analysis, the Agencies now
cite only two of the four previously cited studies, utilize an approach that provides only
for lightweighting of the glider (rather than the total vehicle), and rely on a new
assumption that the glider now represents only 50 percent of the total vehicle weight.
The Agencies provide no rationale to support the change in application of mass
reduction to eliminate secondary mass reduction (or mass ‘compounding’) or ignore
some of their own studies as a source of information nor does it provide any supporting
evidence or rationale for the new 50 percent assumption. The combination of these
changes, however, substantially reduces the availability of mass reduction technology in
the model to reduce tailpipe CO2 emissions, forcing other, more expensive technologies

175 EPA-420-R-12-019, EPA-420-R-12-026, SAE Paper 2013-01-0656, EPA-420-D-16-900 p. 383.
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to be selected by the model to achieve the target standards. This is further exacerbated
by the use of technically unsupported costs for the levels of mass reduction allowed that
are calculated erroneously by not considering the EPA studies which had lower costs,
not considering secondary mass reduction which provides further cost savings, and
falsely inflating the costs from the cited NHTSA Honda Accord study for the MR4 and
MRS5 levels of mass reduction.

a. The Agencies erroneously modified the glider assumptions.

The two studies used are the MY 2011 Honda Accord lightweighting study to develop
passenger cost curves and a MY 2014 Chevrolet Silverado 1500 full-size pickup truck
study to develop light-duty truck curves. For these studies, the glider represents 79
percent of curb weight for the passenger car, and 74 percent for the light-duty truck.
And in previous analysis, NHTSA utilized an assumption of 75 percent for the glider
share. However, the NPRM uses an assumption that the glider represents 50 percent
of curb weight and notes only that this is a different assumption and was used to align
with an assumption in ANL’s Autonomie model. The Agencies also note that ANL'’s
assumption of the glider is comprised of different subsystems than those used by the
Agencies in their definition of a glider yet they maintain this erroneous assumption and
make no attempt to correct for it. Further, even ANL appears to acknowledge this is an
improper assumption as it's recently published report for the Department of Energy
(DOE)!76 uses the assumptions shown in the table below for its Autonomie modeling
runs. Notably, the assumptions range mostly from 65 percent to 70 percent for the
glider share of the total vehicle weight rather than the erroneous 50 percent utilized by
the Agencies for their analysis.

Table V-7 percent Glider Mass Share by Year and Vehicle Classification

Vehicle Model Year (Lab Year + 5)
Tech Type |
Class 2015 2020 2025 2030
Compact 68.3 63.6 66.3 65.8
Spark Midsize 67.7 65.8 68.8 68.4
Ignited Small SUV 68.8 67.0 70.2 69.8
Conventional
Engine Midsize SUV 68.0 66.1 69.1 68.6
Pickup 68.6 68.6 71.5 71.1

176 “An Extensive Study on Sizing, Energy Consumption, and Cost of Advanced Vehicle Technologies.” Argonne
National Laboratory. Accessed on October 24, 2018.
https://www.autonomie.net/pdfs/ANL _BaSce FY17 Report 10042018.pdf.
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This assumption severely limits the effectiveness of mass reduction as the most
aggressive mass reduction category of 15 percent to 20 percent mass reduction can
only reduce the vehicle curb weight by 10 percent. This is an inappropriate maximum
for mass reduction as the studies cited (and the studies excluded) all show cost-
effective reductions are available beyond 10 percent of curb weight reduction.
Additionally, actual vehicles in production like the aluminum body Ford F150, have
already been lightweighted by more than 10 percent of the curb weight confirming this
restriction is inappropriate and not reflective of what is currently happening in the
industry. Table 2.14 (page 2-151) of EPA’s Proposed Determination TSD (shown as
Table V-8 below) summarizes some of the more significant vehicles with mass
reductions with five identified as having mass reduction in excess of 10 percent of curb
weight. The Agencies’ newly imposed 10 percent restriction means vehicle
improvements like these that have already happened on production vehicles are not
considered feasible in the NPRM analysis.

Table V-8 (Table 2.14 from 2017 Proposed Determination TSD) Examples of Mass
Reduction in Selected Recent Redesigns (Compared to MY2008 Design)

Table 2.14 Examples of Mass Reduction in Selected Recent Redesigns (Compared to M'Y2008 Design)®®

Vehicle Make 2008 Model Year Model Year | Change in Vehicle | % Change | % Footprint
curb Weight (kg) Curb Weight (kg) Change
Acura MDX 2070 2014 238 11.5% +0.5%
Audi Q7 2320 2014 325 14% 0

Land Rover Range Rover 2400 2014 336 14% +5.2%

Silverado 1500 Crew Cab 2422 2014 86 3.6% n/a
Ax4

Ford F150 2446 2015 318 13% n/a

2.71 EcoBoost, 4x2
Supercrew

Nissan Murano 1500 2015 30 2% n/a
Cadillac CTS 1833 2015 110 6% +1.6%
Honda Pilot 4367 2016 131 3% +6.1%

Chevy Cruze®* 1425 2016 114 8% n/a

Chevy Malibu®? 1552 2016 136 9.2% +0.3%
GMC Acadia 2120 2017 318 15% -7.8%

Chrysler Pacifica 2110 2017 114 5.4% +8.2%

Cadillac XT5* 1893 2017 82 4.5% +2.7%

b. The Agencies inexplicably do not consider secondary mass
reductions.

The analysis also does not apply secondary mass reduction which is a departure from
the analysis done by EPA for the Draft TAR. Secondary mass reduction includes the
ability to downsize or lightweight other key components that are inexplicably excluded
from consideration by the Agencies in their analysis, including but not limited to drive
axles, suspension, and braking components (as a result of the overall vehicle being
lighter); fuel tank (and corresponding weight of fuel during certification testing);
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powertrain (lighter engine and transmission needed to power the lighter vehicle); and
thermal systems. A simple example of secondary mass reduction includes using
composites to reduce weight in thermal or powertrain components such as the water
pump.t’” Most studies, including those contracted by or relied upon by EPA in the TAR
and Proposed Determination and original Final Determination'’® by EPA show there are
significant opportunities for secondary mass reduction that lead to additional cost
savings associate with mass reduction. Notably, even the Accord and Silverado studies
contracted for by NHTSA and relied upon by the Agencies in their proposal
acknowledges and quantifies secondary mass reduction opportunities yet the Agencies
chose to exclude it from consideration this time. By failing to account for this part of the
technology in a manner similar to what was done before, EPA has inflated the costs for
mass reduction as well as the amount of mass reduction that is feasible and cost-
effective leading to an overestimate in the technology costs needed to meet the existing
standards.

c. The Agencies improperly excluded other studies and technology.

The mass reduction costs in the current rulemaking are only based on the 2011 Honda
Accord study and the 2014 Silverado study that were sponsored by NHTSA. However,
previous reports and mass reduction analysis by EPA and NHTSA relied upon
additional studies that are improperly excluded in the current rulemaking analysis. A
summary of the studies is given in Table V-9 below. In addition to the 2011 Honda
Accord and 2014 Silverado studies, the table shows the excluded studies, the
corresponding mass reduction levels and the associated mass reduction costs found in
each study. The mass reduction level and cost values include secondary mass
reductions in studies where it was applied. For the excluded studies cited in the table,
all of the mass reduction cost values are substantially lower than the values used in the
Agencies’ analysis. Furthermore, the 2011 Honda Accord and the 2014 Silverado
studies also have markedly lower costs than this proposals’ values when secondary
mass reduction is included. The Agencies improperly exclude secondary mass
reduction and exclude the lower mass reduction costs from studies used in their earlier
analyses, leading to inflated mass reduction costs in their current analysis.

Table V-9 Summary of Agencies Sponsored Mass Reduction Studies

Year of Mass
Vehicle Reduction [ Cost

Class Agency | Completio Report percent Curb | [$/kg]
n ,
Weight]

177 Lightweighting summit: Targeting composites auto powertrain opportunities. Composites World. Accessed on
October 24, 2018. https://www.compositesworld.com/articles/lightweighting-summit-targeting-composites-auto-
powertrain-opportunities-.

178 EPA-420-R-12-019, EPA-420-R-12-026, SAE Paper 2013-01-0656, EPA-420-D-16-900 p. 383.

117


https://www.compositesworld.com/articles/lightweighting-summit-targeting-composites-auto-powertrain-opportunities-
https://www.compositesworld.com/articles/lightweighting-summit-targeting-composites-auto-powertrain-opportunities-

Light-Duty Vehicle Mass
U.S. 2012 Reduction and Cost Analysis —
EPA Midsize Crossover Utility
Vehicle!”®

18.3 percent | -$0.43

Evaluating the Structure and
Crashworthiness of a 2020
Passeng | CARB 2012 Model-Year, Mass-Reduced 30.8 percent | $0.65
er Car Crossover Vehicle Using FEA

Modeling &

2011 Honda Accord

NHTSA 2012 Lightweighting Study®:

22.43 percent | $0.96

Update to 2011 Honda Accord

NHTSA 2106 Study with Small-Overlap 20.47 percent | $1.20
Testing'®
u.S. 2011 Silverado 1500
EPA 2015 Lightweighting Study®3 20.8 percent | $4.35

2014 Silverado 1500

Lightweighting Study%* 16.7 percent | $3.57

Light | NHTSA 2016

Dut . g
Uy Light-Duty Truck Weight
Truck Transpor Reduction Study with Crash
t Canada 2015 Model, Feasibility and Cost 18.5 percent $4.65

Analysis!8®

d. The Agencies inflated cost study results.

Tables 6-37 and 6-39 of the PRIA purport to show the costs from the cited NHTSA
Honda Accord study, and how those cost numbers were rescaled for the NPRM to
reflect both the new 50 percent glider mass assumption, and to convert from direct
manufacturing costs (DMC) to retail price equivalent (RPE). However, a comparison of
the mass reductions in those two tables when scaled by percent of total curb weight
reduction, shown in the Figure V-4, illustrates how the costs were erroneously inflated
by the Agencies with no supporting rationale. The bars in the graph below represent
the costs associated with discrete levels of mass reduction for a passenger car as
applied in the CAFE Model and shown in PRIA Table 6-39, and the line in the graph
represents actual cost points from the Honda Accord study as given in PRIA Table 6-37

179 EPA-420-R-12-026 (2012). “Light-Duty Vehicle Mass Reduction and Cost Analysis - Midsize Crossover Utility
Vehicle.”

180 | otus Engineering Inc. (2012). “Evaluating the Structure and Crashworthiness of a 2020 Model-Year, Mass-
Reduced Crossover Vehicle Using FEA Modeling”. Prepared for the California Air Resources Board (ARB).

181 Singh, H., Kan, C-D., Marzougui, D., Quong, S., et al. “Mass Reduction for Light-Duty Vehicles for Model Years
2017-2025". Report No. DOT HS 811 666. 2012.

182 Singh, H., Kan, C-D., Marzougui, D., & Quong, S. “Update to future midsize lightweight vehicle findings in
response to manufacturer review and IIHS small-overlap testing”. Report No. DOT HS 812 237. 2016.

183 EPA-420-R-15-006 “Mass Reduction and Cost Analysis - Light-Duty Pickup Truck Model Years 2020-2025.” 2015.
184 Singh, H., et al. “Mass Reduction for Light-Duty Vehicles for Model Years 2017-2025”". DOT Contract DTNH22-13-
C-00329. 2016.

185 | jght-Duty Truck Weight Reduction Study with Crash Model, Feasibility and Cost Analysis.” Transport Canada.
2015.
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and adjusted for RPE, converted to 2016 dollars. The striped area within the bars in the
figure below illustrates that the discrete mass reduction costs applied in the CAFE
Model are inflated and exceed the costs derived from the Honda Accord study. In all
instances, the discrete costs used in the CAFE Model are chosen from the upper end of
the respective mass reduction range, leading to cost overestimation. For example, MR2
represents a mass reduction range of 2.5 percent to 3.75 percent by curb weight
percentage, and instead of representing MR2 by the cost at the midpoint of this range,
which is at 3.13 percent and which would represent the average cost for the
aforementioned range of mass reduction, the actual cost value in the CAFE Model
assigned to MR2 is the cost at 3.8 percent, which would represent an upper end cost
estimate for the MR2 mass reduction range. Furthermore, the costs in the CAFE Model
that are assigned to MR1, MR4, and MR5 mass reduction levels substantially exceed
the costs from the Honda Accord study given in PRIA Table 6-37, as shown in the
Figure V-4 yet no explanation was provided or evidence cited to justify the increases.

Figure V-4 Passenger Car Mass Reduction Costs
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A similar figure was generated for the light truck mass reduction costs. The Figure V-5
below compares the discrete mass reduction costs used in the CAFE Model for light
trucks, as given in PRIA Table 6-42, to the actual mass reduction costs from the
Chevrolet Silverado study cited by NHTSA, as given in PRIA Table 6-40 and adjusted
for RPE, converted to 2016 dollars. Generally, the same trends were observed as with
passenger cars; namely, MR2 and MR3 were assigned costs at the upper end of their
mass reduction range while the MR1, MR4, and MR5 costs significantly exceeded the
costs from the Silverado study for the corresponding levels of mass reduction.
Consequently, the mass reduction costs assigned to both passenger cars and light
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trucks in the CAFE Model are inappropriately inflated and not justified by the studies the
Agencies relied upon. Further, no other evidence or rationale to justify the use of these
arbitrarily higher costs is provided in the proposal.

Figure V-5 Light Truck Mass Reduction Costs
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5. The Agencies should keep air conditioning efficiency and leakage
credits.

The Agencies propose to eliminate the air conditioning (A/C) leakage credit and reduce
the stringency of the GHG emission standards by the expected average credit amount,
starting with model year 2021. The Agencies suggest that if the final rulemaking did
eliminate the leakage credit, EPA would consider whether it is appropriate to initiate a
new rulemaking to regulate A/C leakage independently. CARB opposes this proposal
and strongly recommends EPA to retain the A/C leakage credit provisions. First, as
guoted in the preamble of the EPA model year 2017-2025 rule, Clean Air Act Title Il
section 202(a)(1) states that

“the Administrator shall by regulation prescribe (and from time to time
revise) *** standards applicable to the emission of any air pollutant from any
class or classes of new motor vehicles *** which in his judgment cause, or
contribute to, air pollution which may reasonably be anticipated to endanger
public health or welfare.”186

186 See 77 Fed.Reg. 62,623, 62,672 (October 15, 2012).
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EPA’s Endangerment and Cause or Contribute Findings for Greenhouse Gases under
section 202(a) of the Clean Air Act establish that the combined emissions of six GHGs
including HFCs from new motor vehicles and new motor vehicle engines contribute to
the GHG air pollution that endangers public health and welfare.8” Also, vehicular HFC
emissions are significant in quantities, estimated by EPA to be equivalent to CO2
emissions of 13.8 g/mi for cars and 17.2 g/mi for trucks.® Thus, it is appropriate to
include vehicle HFC emissions in the standards. Second, the NPRM states the desire
for better harmony between the EPA GHG standards with the NHTSA CAFE standards,
but it has not demonstrated why eliminating non-CO2 GHGs such as HFCs would be
necessary under Clean Air Act Title 1l section 202(a)(1). In essence, eliminating HFC
credits makes EPA’s standards less effective, for no reason at all. Therefore, elimination
of the A/C leakage credit would be an arbitrary decision.

This is especially so because the D.C. Circuit’s recent Mexichem decision® has, in
important regards, limited EPA’s ability to limit the use of these powerful pollutants
under Title VI of the Clean Air Act. EPA then issued a Guidance Document stating it
would not be implementing any provision of “Rule 20"1%° that was at issue in the
Mexichem case, which includes motor vehicle air conditioning.'°! In addition, EPA
recently issued a proposed rule to rescind extension of certain refrigerant management
requirements to substitute refrigerants, specifically HFCs, and is taking comment on
whether it should eliminate the full set of the extension of refrigerant management
requirements to substitute refrigerants including a self-sealing valve requirement for
small containers of HFC-134a used in non-professional automotive service.%
Accordingly, maintaining the program under Title Il of the Clean Air Act is of particular
importance to pollution prevention and to ensuring that significant investments in less
polluting refrigerants are maintained in the motor vehicle context.193

Furthermore, leakage credit has been a key compliance option that many
manufacturers have chosen; and due to its cost-effectiveness, leakage credit has been
effective in fostering an industry-wide transition to low-leak A/C system components and

187 See 74 Fed.Reg. 66,495, 66,496 (December 15, 2009).

188 See 77 Fed.Reg. 62,623, 62,805 (October 15, 2012).

189 Mexichem Fluor, Inc. v. EPA, 866 F.3d 451 (D.C. Cir.2017). In Mexichem, the court reviewed Rule 20, which
added HFCs to the list of prohibited substances under the Significant New Alternatives Policy (SNAP) Program
pursuant to § 612 of the Clean Air Act. On October 9, 2018, the Supreme Court of the United States denied
certiorari.

190 protection of Stratospheric Ozone: Change of Listing Status for Certain Substitutes Under the Significant New
Alternatives Policy Program, 80 Fed.Reg. 42,870 (July 20, 2015) (Rule 20).

191 protection of Stratospheric Ozone: Notification of Guidance and a Stakeholder Meeting Concerning the Significant
New Alternatives Policy (SNAP) Program, 82 Fed.Reg. 18,431 (Apr. 27, 2018).

192 Protection of Stratospheric Ozone: Revisions to the Refrigerant Management Program’s Extension of Substitutes,
83 Fed.Reg. 49332 (Oct. 1, 2018). Extension of the appliance maintenance and leak repair provisions to HFCs was
included in the 2016 Rule (Protection of Stratospheric Ozone: Update to the Refrigerant Management Requirements
Under the Clean Air Act, 81 Fed.Reg. 82,272 (Nov. 18, 2016).

193 The Agencies must, of course, fully analyze these major economic impacts in the RIA, and in their consideration of
this rule generally.
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climate-friendly refrigerants. Eliminating the leakage credit provisions without
committing to an equally effective alternative program, as in the Agencies’ proposal,
would result in substantial regulatory uncertainty and hence, highly likely stagnant or
dwindling industry investment in these fields, jeopardizing a decade’s worth of progress
in reducing HFC emissions from vehicle A/C systems. Therefore, such a proposal would
be an unnecessary and unjustified change to a proven mechanism that effectively and
efficiently reduces vehicle HFC emissions to fulfill EPA’s statutory obligation, and hence
is inappropriate.

This relaxation harms states and the public in general. It also harms states that have
legal mandates to reduce HFCs. For example, California has a legal mandate to reduce
HFC emissions by 40 percent below 2013 levels by 2030.1%* Motor vehicle air
conditioners make up 23 percent of HFC emissions in California - not an insignificant
amount.

EPA staff, in interagency review, repeatedly commented opposing removal of these
critical tools. As EPA wrote: “EPA does not agree that the HFC credit program should
be removed from the GHG standards.”*®> EPA should take its own advice.

The proposed rollback also proposes to gradually reduce the maximum cap of the A/C
efficiency credit, starting with model year 2021. CARB opposes this proposal and
strongly recommends EPA to maintain the maximum credit caps in the existing
regulation. The efficiency credit provisions have been effective in incentivizing the
industry to gradually adopt A/C efficiency-improvement technologies, which reduce
vehicles’ real-world energy consumption and CO2 emissions beyond what certification
test cycles reflect. Reducing the maximum available efficiency credit would very likely
slow or halt this movement, leading to an increase of real-world energy consumption
and COz emissions.

C. The Agencies inflated electrification costs to be excessive and
unrealistic.

In addition to improperly modeling the costs and efficiencies of technologies to reduce
emissions from internal combustion engines, the Agencies overestimate the costs of
mild hybrid electric vehicles (MHEV), conventional hybrid electric vehicles (HEV), plug-
in hybrid electric vehicles (PHEV), and zero-emission technologies (such as hydrogen
fuel cell electric vehicles or battery electric vehicles, or BEVs). This is caused by the
Agencies relying on outdated component specifications to determine component costs
and efficiencies, failing to properly account for improvements in components and costs
or consider newer data, incorrectly identifying and assessing existing technologies,
improperly oversizing components and batteries for the modeled vehicle classes, and
underestimating efficiencies of the technologies by improper modeling. These improper

194 Cal. Health & Saf. Code § 39730.5.
195 Response from EPA to OMB regarding interagency comments, June 29, 2018. Docket ID EPA-HQ-OAR-2018-
0283-0453. p.7, p.293, p.295, p.296, p.297, p.299, p.300, p.301, p.304, p.305, p.306, p.307, p.308, p.309, p.310.
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assumptions result in systematic overestimation of the costs needed to comply with the
existing standards as well as unrealistic component and system designs. These
mistakes are compounded by the incorrect assumptions on advanced gasoline
technologies which leads to exaggerated projections of the amount of electrification
needed to comply with the existing standards. Overall, these errors result in
unnecessarily high levels of electrification, exacerbated by improper modeling at inflated
costs, which causes the projected technology costs to be excessive and unrealistic.

While the Agencies may try to dismiss criticism of their modeling of PHEVs or BEVs as
virtually none of these vehicles were projected as needed to meet the existing
standards, the electrification assumption mistakes also apply to mild HEV systems and
strong HEV systems. For these systems, the Agencies (mistakenly) model them as
needed in high levels to meet the existing standards. Accordingly, the incorrect
assumptions that artificially inflate the costs of the individual systems result in the
Agencies’ analysis also falsely exaggerating the overall costs for compliance with the
existing standards.

Further, the mistakes described later in the ranking algorithm used by the CAFE Model
demonstrate that the electrification costs have a significant impact. For example, the
sensitivity run done by the Agencies and noted as ‘*high oil prices with 60 month
payback’ also revealed some significant differences relative to electrification.
Specifically, this scenario, which resulted in the ranking algorithm finding much more
cost effective technologies to apply, lowered the average passenger car cost to comply
with existing standards by approximately $700 per car (over 25 percent of the estimated
total car compliance costs).1% An examination of the technology utilization report in the
output files of that sensitivity run, relative to the default central run for the Agencies’
analysis finds an interesting result.

Figure V-6 below shows a comparison of the fleet-wide passenger car technology
penetration rates between the sensitivity case and the default case under the existing
standards. The solid bars show the percentage of the passenger car fleet projected to
be equipped with each of the advanced technologies to meet the existing standards in
the sensitivity case that chooses a more cost-effective path to comply. The default
central analysis for meeting the existing standards in the NPRM is shown in the hatched
bars. The sensitivity run results in an additional 4 percent of vehicles with the PHEV30
technology but also results in more than 10 percent to 15 percent less of the fleet in
each of the other electrification categories including strong HEVs, mild HEVs, and stop-
start systems (SHEVP2, BISG, and SS12V). This allows over 35 percent more of the
fleet to not utilize any electrification and remain with conventional engine technology
(CONV). This run also shows that less of nearly every upper end engine, vehicle, and
transmission technology is utilized including CEGR1, AERO20, MR5, and AT10L2

196 Further details are discussed in Table V-17.
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allowing more vehicles to deploy less technology by remaining in the less advanced
relevant category (e.g., TURBO2, TURBO1, AERO15, MR4, AT10).

Figure V-6 Comparison of fleet wide passenger car technology penetration rates
between sensitivity case and default case
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This sensitivity case clearly demonstrates that the results of the Agencies’ analysis can
be highly sensitive to the assumed cost and effectiveness values of the electrification
technologies. And, it shows that the model finds it is more cost-effective to deploy a
small portion of advanced electrification in the form of 4 percent of the vehicles as
PHEVs by 2029MY in lieu of massive use of virtually every other advanced technology -
including over 35 percent less of the fleet using HEV, MHEV, and stop-start systems.
Thus, in some cases, a targeted deployment of very advanced technology like a PHEV
can be more cost effective than wide-scale deployment of a moderate technology.

Additionally, EPA’s analysis fails to follow its own “Guidelines for Preparing Economic
Analyses”197 which warns (page 5-1) that establishing an appropriate baseline is critical:

Because an economic analysis considers the impact of a policy or
regulation in relation to this baseline, its specification can have a
profound influence on the outcome of the economic analysis.

Of note, the guidelines (page 5-1) state that:

A proper baseline should incorporate assumptions about exogenous
changes in the economy that may affect relevant benefits and costs (e.g.,
changes in demographics, economic activity, consumer preferences,
and technology), industry compliance rates, other regulations

197 Guidelines for Preparing Economic Analyses, December 17, 2010 (updated May 2014). National Center for
Environmental Economics, Office of Policy, U.S. Environmental Protection Agency. Accessed on October 24, 2018.
https://www.epa.gov/sites/production/files/2017-08/documents/ee-0568-50.pdf.
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promulgated by EPA or other government entities, and behavioral
responses to the proposed rule by firms and the public. (emphasis
added)

The same guidance (page 5-13) also explicitly states:

...any state regulation that has been finalized should be included in the
baseline.

CARB currently has a ZEV regulation that is finalized and has been issued a waiver by
EPA (see above discussion).1%8 This regulation, also voluntarily adopted by nine other
states and the District of Columbia under Section 177 of the Clean Air Act, mandates an
increasing portion of each vehicle manufacturer's annual new vehicle sales to be ZEVs
through model year2025. In the 2016 Draft TAR and subsequent Proposed and original
Final Determination, EPA properly followed its guidelines by including compliance with
these state regulations by including an estimate of the minimum number of required
ZEVs in the baseline. For these past analyses, EPA then properly assessed the
incremental impact of the GHG regulations relative to the baseline. However, without
providing any explanation for the change from past approaches or for why it is violating
its own guidelines, EPA has now omitted compliance with the ZEV regulation in the
baseline. This leads to a projection of ZEVs lower than required by the regulation in all
of the scenarios modeled and consequently, an increased burden to add technology to
the internal combustion engine vehicles to over-comply in order to meet both fleet
average standards.

The relevance of this glaring omission is highlighted when considering the
announcements made by all manufacturers regarding future plans for electrification.
Indeed, sales of PHEVs, BEVs, and FCEV have been accelerating despite the currently
few model offerings in the largest, and still growing, market segments (crossovers and
SUVs). Market forecasts and research also show continued increasing interest in the
future. Based on current policies in place, the International Energy Agency is
forecasting global plug-in electric vehicle sales (BEVs and PHEVS) will increase from
approximately 4 million in 2020 to 21.5 million by 2030, which translates to a 24 percent
average year-on-year sales growth during this time period®®. Similarly, Bloomberg New
Energy Finance is estimating that global plug-in electric vehicles sales will increase
quickly reaching 11 million in 2025 and 30 million in 2030, reaching 55 percent of light-
duty vehicle sales in 20402%. Wards Intelligence?®! is projecting that U.S. luxury BEVSs,

198 78 Fed.Reg. 2,112 (Jan. 9, 2013).

199 hitps://webstore.iea.org/download/direct/1045?filename=global ev outlook 2018.pdf.

200 E-Buses to Surge Even Faster Than EVs as Conventional Vehicles Fade. BloombergNEF. Accessed on October
24, 2018. https://about.bnef.com/blog/e-buses-surge-even-faster-evs-conventional-vehicles-fade/.

201 | uxury EV Sales to Triple Over Next Seven Years. Wards Intelligence. Accessed on October 24, 2018.
http://subscribers.wardsintelligence.com/market-analysis/luxury-ev-sales-triple-over-next-seven-years-0?NL=WAW-
06&Issue=WAW-06 20180905 WAW-06 289&sfvcdenews=42&cl=article 2.
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FCEVs, and PHEVs will triple in the next seven years from about 42,000 in 2018 to
139,000 in 2025.

The aforementioned sales projections are supported by several manufacturers’ recent
announcements of longer term, broad reaching electrification plans that will affect model
years 2022 to 2025, and beyond. Audi, at the 2015 Los Angeles International Auto
Show, announced that it is committed to achieving 25 percent of U.S. sales from electric
vehicles by 2025.292 Audi will likely need to develop several more electrified models
across its product line to reach such sales goals. In March of 2018, Ford announced
that it would be investing $11 billion into electrified vehicles,?° which is nearly triple the
investment announced in 2015.2%4 Part of that plan involves adding 13 new global
electrified vehicles by 2020, even with projections of U.S. sales to shift to over 85
percent trucks and SUVs. Volvo is aiming for 50 percent of sales to be fully electrified by
2025.205

Similar announcements have also come from Daimler, Honda, Volkswagen (VW), the
Hyundai Motor Group, and Nissan. In June of 2016, Daimler announced that it would be
investing seven billion euros in ‘green’ technology over the following two years.2
Daimler subsequently announced the creation of an all new Mercedes-Benz sub-brand
“EQ", which will be dedicated to bringing all-electric vehicles to market,2%’ the first of
which is coming in 2020 to the United States.?%® Honda’s Chief Executive Officer (CEQ)
announced in February of 2016 that the company will strive to have two-thirds of the
overall sales come from electrified vehicles by 2030.2°° VW announced a new group
strategy name “TOGETHER - Strategy 2025” that includes a major electrification
initiative with more than 30 new electric vehicles (including its brand Audi) by 2025 and
annual sales between two and three million units.?!? The Hyundai Motor Group in April

202 “Audi declares at least 25 percent of U.S. sales will come from electric vehicles by 2025.” Audi of America.
Accessed on October 24, 2018. https://www.audiusa.com/newsroom/news/press-releases/2015/11/audi-at-least-25-
percent-u-s-sales-to-come-from-electric-2025.

203 Ford ups its electrified vehicle ante to $11B; 86 percent trucks and SUVs in the product mix by 2020. Green Car
Congress. Accessed on October 24, 2018. http://www.greencarcongress.com/2018/03/20180316-ford.html.

204 “Ford investing $4.5 billion in electrified vehicle solutions, reimagining how to create future vehicle user
experiences.” Ford Motor Company. Accessed on October 24, 2018.
https://media.ford.com/content/fordmedia/fna/us/en/news/2015/12/10/ford-investing-4-5-billion-in-electrified-vehicle-
solutions.html.

205 Volvo clarifies electrification plan, aims for 50 percent of sales to be ‘fully electric’ by 2025. Electrek. Accessed on
October 24, 2018. https://electrek.co/2018/04/25/volvo-electrification-plan-fully-electric/.

206 “Daimler invests massively in green powertrain technologies: All Mercedes-Benz model series will be electrified,”
Daimler. Accessed on October 24, 2018. http://media.daimler.com/marsMediaSite/ko/en/11108480.

207 “Next step in electric offensive: Mercedes-Benz to build first electric car of the new EQ product brand in its Bremen
plant,” Daimler. Accessed on October 24, 2018. http://media.daimler.com/marsMediaSite/ko/en/14353750.

208 The new Mercedes-Benz EQC. Mercedes Benz. Accessed on October 24, 2018.
https://www.media.mbusa.com/releases/release-5c7ee2d5215f25dab29798d2d90ba9b6-the-new-mercedes-benz-
eqc.

209 “Symmary of Honda CEO Speech on February 24, 2016,“ Honda Motor Co., Ltd. Accessed on October 24, 2018.
http://world.honda.com/news/2016/c160224aeng.html.

210 “New Group strategy adopted: Volkswagen Group to become a world-leading provider of sustainable mobility,”
The Volkswagen Group. Accessed on October 24, 2018. https://www.volkswagen-newsroom.com/en/press-
releases/new-group-strategy-adopted-volkswagen-group-to-become-a-world-leading-provider-of-sustainable-mobility-
1852 .
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of 2016 announced a new electrification plan that includes 26 new models by 2020. In
reference to the announcement, the senior vice president of Hyundai Motor Group’s Eco
Technology Center said “This is the basement that we will build upon.”?* Earlier this
year, Kia announced at the Consumer Electronics Show that it plans to have 16
electrified platforms globally by 2025 as part of its “Boundless for All” campaign.?*?
Nissan announced earlier this year that it will produce 1 million electrified vehicles
annually by fiscal year 2022, worldwide, and expects 20 to 30 percent of U.S.
production to be electrified by 2025.213 In October, Wards Automotive reported Mazda
will deploy some amount of electrification on all vehicle products by 2030.%24 With
nearly all manufacturers showing electrification within the next few generations of
vehicles, it is unacceptable for the Agencies to treat this technology pathway as
improbable.

1. The Agencies’ assumptions for non-battery components for
electrified vehicles were non-descriptive and incorrect.

a. The Agencies relied on outdated data.

The Agencies’ analysis is inappropriately relying on older data on electric machines and
inverter efficiencies across all electrification applications. The Agencies, for this
rulemaking, stated they utilized the following sources for developing non-battery
component efficiencies:

e Oak Ridge National Laboratory (ORNL) (2008). Evaluation of the 2007
Toyota Camry Hybrid Synergy Drive System. Submitted to the U.S. DOE

e ORNL. (2011). Annual Progress Report for the Power Electronics and
Electric Machinery Program?®

e ORNL/SPR-2014/532 Annual Progress Report for the Power Electronics
and Electric Motors Program

The consistent failures of the Agencies to meet their core transparency and clarity
obligations under the Administrative Procedure Act are further underlined by the
exceptional difficulty of checking these core points. The first two reports listed above
were not easily found due to the citations lacking the proper ORNL document numbers,
like what is found in the third reference. As discussed previously, the comment period

211 Hans Greimel, “Hyundai-Kia's grand electrification plan,” Autonews. Accessed on October 24, 2018.
http://www.autonews.com/article/20160404/OEMO05/304049949/hyundai-kias-grand-electrification-plan.

212 ‘Boundless for All’: Kia presents vision for future mobility at CES 2018. Kia. Accessed on October 24, 2018.
https://www.kiamedia.com/us/en/media/pressreleases/13440/boundless-for-all-kia-presents-vision-for-future-mobility-
at-ces-2018.

213 Nissan aims to sell 1 million electrified vehicles a year by FY2022. Nissan. Accessed on October 24, 2018.
https://newsroom.nissan-global.com/releases/release-487297034c¢80023008bd9722aa05f858-180323-01-e.

214 Mazda Aims for 100 percent Electrification By 2030. Mazda. Accessed on October 10, 2018.
http://subscribers.wardsintelligence.com/electrification/mazda-aims-100-

electrification-2030.

215 This is assumed to be: ORNL/TM-201/263, Oak Ridge National Laboratory Annual Progress Report for Power
Electronics and Electric Machinery Program, October 2011.
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provided for a proposal of this magnitude and technical complexity was unreasonably
short, and made further unreasonable because the necessary information to fully review

the proposal was not provided

The Agencies applied data for the efficiencies as follows from the PRIA:?16

Table V-10 Summary of Electric System Data Sources

Powertrain Type

Source of Efficiency Map
for Motor1 (Traction
Motor) + Inverter

Source of Efficiency Map
for Motor2
(Motor/Generator) +
Inverter

Micro 12-V HEV, BISG

Camry EM1 data from
ORNL

CISG and Parallel HEV

Sonata HEV data from
ORNL

Split HEV and Blended
PHEV

Camry EM1 data from
ORNL

Camry EM2 Data from
ORNL

EREV PHEV

Camry EM1 data from
ORNL

Sonata HEV data from
ORNL

BEV and FCEV

Nissan Leaf data from
ORNL

However, the vehicle model years from which those data were developed, as identified
in the ORNL reports, are as follows:

Table V-11 Summary of Data Source Vehicle Model Year

Data Source

Model Year Vehicle

Camry EM1 data

MY2007 Toyota Camry Hybrid

Camry EM2 data

MY2007 Toyota Camry Hybrid

Sonata HEV data

MY2011 Hyundai Sonata Hybrid

Nissan Leaf data

MY2012 Nissan Leaf

Given rapid development over the last 10 years in automotive electrification, reliance on
specifications from vehicles that are 6 to 11 model years old, and likely had their
components designed in the two to three years prior, is completely inappropriate to
assess the costs and efficiencies of these components for model years 2020 to 2030
vehicles. Vehicle manufacturers have gone through one or two generations of design
since then with substantial gains in virtually all components. There are several
examples of these gains that have occurred over the past few years, two of which come

216 Docket ID: NHTSA-2018-0067-1972, Page 373-374, Table 6-28 Electric machine efficiency map sources for

different powertrain configurations.
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from General Motors (Chevrolet Volt and Bolt) and another from Toyota with the 3" to
4t generation Prius improvements.

The 2" generation Volt, released for the 2016MY, saw several improvements that
resulted in increases in charge sustaining fuel economy of 13.5 percent, overall vehicle
efficiency of 8.2 percent and all electric range by 39 percent over the 15t generation
model which included the following:?17:218.219

Electric motor volume reduced by 20 percent

Electric motor mass reduced 40 percent

Peak electric motor efficiencies increased by 2 percent

Power inverter volume reduced from 13.1 liter (L) to 10.4L

Total Voltec (electrification drive unit) mass reduced from 164 kilogram (kg) to
119kg

The drive unit is up to 12 percent more efficient in operation

e 20 percent higher battery volumetric energy density

The Chevrolet Bolt EV [Electric Vehicle] (introduced for the 2017MY) saw improvements
over the Chevrolet Spark EV (introduced for the 2013MY) that included:??°
e A reduction in on-board charger volume from 13.0L to 12.3L while the maximum
power increased from 3.3 kilowatts (kW) to 7.2kW — a 130 percent increase in
volumetric energy density
¢ Increase of electric motor peak power density (kiloWatt/Liter) of 55 percent
e Volumetric power density (kilovolt-Amp/Liter) of the single power motor inverter
module increased 83 percent
e Gravimetric power density (kilovolt-Amp /kilogram) of the single power motor
inverter module increased by 55 percent

The 4™ generation Prius (introduced for the 2016MY) included some of the following
improvements over the 3" generation Prius (introduced for the 2010MY): 221,222
e 20 percent reduction in mechanical losses through friction in the transaxle and
electric motors
e Electrical losses in the power control unit (PCU) reduced by 20 percent
e The volume of the PCU reduced by 33 percent and mass reduced by 11 percent
which allowed for the PCU to be packaged directly above the transaxle
¢ Internal combustion engine maximum thermal efficiency increased to 40 percent

217 GM provides technical details of the Gen 2 Voltec propulsion system used in the 2016 Volt. Green Car Congress.
Accessed on October 24, 2018. http://www.greencarcongress.com/2015/04/20150423-voltec.html.

218 First look at all-new Voltec propulsion system for 2G Volt; “the only thing in common is a shipping cap” Green Car
Congress. Accessed on October 24, 2018. http://www.greencarcongress.com/2014/10/20141029-voltec.html.

219 Compare Side by Side. Fueleconomy.gov. Accessed on October 24, 2018.
https://www.fueleconomy.gov/feg/Find.do?action=sbs&id=35246&id=36863

220 pesign of the Chevrolet Bolt EV Propulsion System, SAE 2016-01-1153. April 5, 2018. doi: 10.4271/2016-01-
1153.

221 Toyota Unveils Advanced Technologies in All-New Prius. Toyota. Accessed on October 24, 2018.
https://pressroom.toyota.com/releases/2016+toyota+prius+technology.htm.

222 Toyota details powertrain advances in Gen4 Prius; available E-Four system for all-wheel drive (not for US). Green
Car Congress. Accessed on October 24, 2018. http://www.greencarcongress.com/2015/10/20151013-prius.html.
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The Agencies, however, appeared to ignore all of this improvement for the rollback
proposal and relied on already outdated data as representative of technology over the
next 10 or more years. This failure to consider new data let alone existing data renders
the analysis unrepresentative of actual technology costs.

b. The Agencies fail to account for component efficiency
improvements and cost reductions.

In addition to starting with inappropriately old component efficiency assumptions, the
Agencies did not project any efficiency gains over time despite a demonstrated history
of these components getting more powerful or smaller (or both), more efficient, and
cheaper to manufacture. There are several other examples of significant improvements
in electrification components beyond the aforementioned Chevrolet Volt and Bolt EV,
and Toyota Prius. Some of those even come from the same sources that the Agencies
used for this analysis. As shown above in Table V-11, the Agencies relied on Oak Ridge
National Laboratory (ORNL) data for electric machine performance data. As mentioned
in the previous sections, one of the main reasons for opening this rulemaking was to
update the Agencies’ analysis with more recent data. However, the Agencies’ asserted
“recent data” that were used for electrified vehicles came from ORNL'’s 2014 Annual
Progress Report and Electric Motors program, which supplied the 2012 Nissan Leaf
electric machine data for the Autonomie modeling of the BEV and FCEV powertrains.??3
However, ORNL has since released newer data that the Agencies did not use. In fact, a
presentation on some of that newer data from ORNL (which was available at the time of
the Agencies’ analysis) is even referenced in a U.S. Department of Energy (DOE)
presentation titled “Overview of the DOE VTO Electric Drive Technologies R&D
Program’ which has been included in the Agencies’ dockets for the NPRM?24,

ORNL published another annual progress report for its electric drive technologies
program in October 2015.2%°> That report contains several important updates to the
extensive ongoing teardown and benchmarking work of electrification technologies by
ORNL that was available to be used by the Agencies in the NPRM analysis. One useful
part of those updates was the benchmarking of the 2014MY Honda Accord Hybrid
inverter and traction motor to develop an efficiency map for the system. That efficiency
map should have been analyzed and compared against the older Toyota Camry Hybrid
and Hyundai Sonata Hybrid maps that are being used and update the modeling. The
lack of consideration of the newer data (which was available after the 2014 ORNL
annual report, and in subsequent ORNL annual reports) is another example of the
biased selection of data by the Agencies to only utilize data that attempts to support a
weakening of the standards.

223 Oak Ridge National Laboratory Annual Progress Report for the Power Electronics and Electric Motors Program,

ORNL/SPR-2014/532, Docket IDs: NHTSA-2018-0067-0031 and EPA-HQ-OAR-2018-0283-0030.

224 presentation - Overview of the DOE VTO Electric Drive Technologies R&D Program, Docket IDs: NHTSA-2018-
0067-0032 and EPA-HQ-OAR-2018-0283-0032.

225 Oak Ridge National Laboratory Annual Progress Report for the Electric Drive Technologies Program. Oak Ridge
national Laboratory. Accessed on October 24, 2018. https://info.ornl.gov/sites/publications/files/Pub59624.pdf.
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Additional information available to the Agencies to update their analysis comes from
Argonne National Laboratory’s (ANL) Autonomie group for the U.S. DOE Vehicle
Technologies Office (VTO) & Fuel Cell Technologies Office (FCTO). Every few years,
the U.S. DOE VTO and FCTO publish a report that “evaluates the impact of numerous
technology improvements on component sizes (i.e., power, energy, weight), fuel and
electrical consumption, and manufacturing cost.”??6 The 2017 report projects several
improvements to electrification technologies that were not considered in the Agencies’
analysis.??” Some of those include:

o0 Increase in high voltage system peak efficiency from 91 percent in 2015
(2010 lab year) to between 93 percent and 96 percent in 2030 (2025 lab
year)

o High voltage specific system power from 1,125 Watt per kilogram (W/kg)
in 2015 to between 1,500 and 1,600 in 2030

o High voltage system cost from $22/kW in 2015 to between $6.2 and
$10/kW in 2030 (representing a reduction in system cost of up to 71.8
percent)

0 On-board charger costs reduced from $175/kW to between $35 and
$65/kW in 2030.

Had the Agencies followed through on their stated rationale of reconsidering the
previous EPA final determination so that it could consider new data, the Agencies would
have at least considered, discussed, and utilized or dismissed newer data from the
same sources from which their prior data and models came. The newer data also
demonstrates that ANL is projecting improvements in efficiency from various
electrification technologies. Such information would have not supported the Agencies’
current proposal to rollback the standards. The failure by the Agencies to use
representative data results in unsupported and inflated technology costs.

c. The proposal lacks information on non-battery component
performance sizing and costs.

In a substantial departure from past practice,??® the Agencies do not provide any
substantive discussion or documentation of how the costs were developed for the non-
battery components of the electrification technologies in their analysis. One example is
shown here:

226 U.S. DOE Benefits & Scenario Analysis. Autonomie. Accessed on October 24, 2018.
https://www.autonomie.net/publications/fuel_economy_report.html.

227 ANL/ESD-17/17, An Extensive Study on Sizing, Energy Consumption, and Cost of Advanced Vehicle
Technologies, August 2017.

228 Joint Technical Support Document: Final Rulemaking for 2017-2025 Light-Duty Vehicle Greenhouse Gas
Emission Standards and Corporate Average Fuel Economy Standards, EPA and NHTSA, EPA-420-R-12-901, August
2012. Table 3-116 “FEV Teardown Results.”
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“For today’s analysis, the costs assumed a higher voltage system would be
needed for BISG and CISG on larger vehicles (MedSUV, MedSUVPerf, Pickup,
PickupHT), but the agencies are evaluating the functionality of lower voltage
systems on larger vehicles. The agencies seek comment on whether lower
voltage systems should be considered on these larger vehicles for the final rule
analysis, and why."”%29

The Agencies provide no further explanation of the design or specifications of the
“higher voltage” systems for bigger vehicles. The specifications of those belt-integrated
starter generator (BISG) and crank-shift mounted starter generator (CISG) systems
(including battery sizes and battery costs) in the ANL Autonomie files are identical
regardless of vehicle class or technology combination. Table 6-29 of the PRIA also
shows the exact same performance specifications for the BISG and CISG systems.230
And, contrary to the PRIA quote cited above, the input ‘technologies’ files for the CAFE
Model show that the Agencies actually assigned higher costs to the BISG systems
(oddly by a factor of 2.17 times) on the smaller vehicles and did not make any change in
the performance specifications for those systems. For the CISG systems, the Agencies
assigned higher costs to the non-battery costs for the larger vehicles (by a factor of
exactly 2.0 times) but again, did not make any change in the component specifications
for the system. Information regarding how these costs and cost differences were
derived or any actual component changes that were assumed are nowhere to be found
in any of the Agencies’ analysis for the rollback proposal (BISG and CISGs are
discussed further below).

The lack of disclosure of the non-battery cost development information is also an issue
for the other electrification technologies. For example, the parallel (commonly called P2)
and power-split strong hybrid systems have inexplicably high costs assigned to them
relative to costs used in past Agency analyses, as well as compared to other sources.
There is no discussion on why or what changed from the Agencies’ previous analysis.
Previous analysis in the Agencies’ 2012 FRM,23! draft 2016 TAR,23%? and 2016 Proposed
Determination?33 show much lower costs on some non-battery electrification
technologies. Based on contracted teardown work with FEV from 2010, these analyses
provide the logic and decision making for assuming those costs. The International
Council on Clean Transportation (ICCT) noted that FEV’'s work overstated strong hybrid
costs,?** which the Agencies ignored entirely. Additional studies (like the Ricardo
teardown work that was done for CARB, %% and for which EPA helped review) point to

229 PRIA, p. 368.

230 PRIA, Table 6-29 — BatPaC Results for Reference vehicle classes with MRO, Aero0 and Roll10, pp. 376-377.
231 Final Rule Making Joint Technical Support Document. U.S. EPA. Accessed on October 24, 2018.
https://nepis.epa.qgov/Exe/ZyPDF.cqi/P100F1E5.PDF?Dockey=P100F1E5.PDF. Sections 3.2 and 3.4.3.4 to 3.4.3.6.
232 2016 Draft TAR, Section 5.3.4.3

233 Section 2.3.4.3.6

234 German, J. Hybrid Vehicles Technology Development and Cost Reduction, Technical Brief No. 1, July 2015,
ICCT.

235 Advanced Strong Hybrid and Plug-In Hybrid Engineering Evaluation and Cost Analysis. CARB. Accessed on
October 24, 2018. https://www.arb.ca.gov/msprog/acc/mtr/hybrid phev report full.pdf.
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the same general point made by ICCT that the FEV teardown costs are likely to be
lower now and even more so in the future. As the Agencies provide no justification or
rationale for the increases in strong hybrid modeled costs for the rollback proposal,
there is no meaningful way to comment on the exact components or cost changes that
they now rely upon.

The same issues around strong hybrid non-battery costs in the proposal are also true
for modeling of BEVs and PHEVs. Comments on the TAR’s non-battery costs, which
were significantly lower than for the rollback proposal, indicated that those costs were
actually conservative and not overly optimistic. This is highlighted in the 2016 Proposed
Determination with the following input from outside stakeholders:

Regarding general plug-in vehicle costs, Ford Motor Company stated, "In
general, the cost associated with plug-in electric technologies appears to
be conservative."236

Comments from Tesla Motors were more direct on this topic. Tesla
commented that "Tesla’s non-battery component costs for Model 3 are
lower by double-digit percentages in every category versus the 2020
U.S. DRIVE figures considered in the TAR.237

Tesla stated, "Tesla’s non-battery powertrain component costs for Model
3 are dramatically lower than the costs the Agencies are considering for
2025 BEV production ... From the 2008 Roadster to the Model 3, we
have realized cost reductions of more than 60 percent on non-battery
components. These savings are due in part to improvements in the
volumetric and gravimetric profile of the components, which have led to
substantial reductions in direct manufacturing costs per unit. We see
significant room for further cost reductions between Model 3 launch in
2017 and the regulatory timeline covered in the TAR (2022 — 2025).7238

Comments from ICCT also described the projected BEV costs as too high. ICCT
commented:

Overall the agencies appear to have overestimated electric vehicle costs
in the TAR. The agencies have utilized state-of-the-art tools including the
DOE BatPaC model on battery costs. However, somehow costs
elsewhere in the agencies’ calculations appear to have pushed up
electric vehicles’ incremental costs to still remain above $10,000 in the
2025 time frame. Based on our examination of detailed engineering cost
files for the TAR, we see agency incremental technology costs for 100-
and 200-mile BEVs of $11,000 to $14,000 in 2025. We believe the

236 proposed Determination, p. 2-345.
237 |q,, p. 2-345.
238 |d., p. 2-346.
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agencies have overestimated these incremental technology costs, as the
ICCT's recent analysis for a similar C-class compact car are
approximately $3,100 to $7,300, respectively, for the same BEV
ranges.?3

The Agencies have also been aware of newer data that they make no mention of in their
analysis. UBS Group AG, a Swiss multinational financial services and investment bank,
contracted a teardown study of the Chevrolet Bolt EV which was published May 18,
2017.%%0 UBS contracted the teardown work to Munro & Associates — a globally
recognized company that provides “reverse engineering, and material and technology
cross pollination providing superior data and business case metrics for new product
design innovation.”?** UBS analysts, with the assistance from Munro & Associates’
expertise, determined the costs of all the components that comprise the Bolt EV. The
Agencies are aware of that study and have used the UBS teardown data, along with a
CARB contracted teardown study of several electrification components (explained in
further detail below), to consider modifications to modeling of non-battery costs for
rulemaking actions. At the 315t International Electric Vehicles Symposium, the Agencies
gave a presentation summarizing the consideration of those two teardown studies for
updating non-battery costs for modeled BEVs.?* The Agencies’ presentation showed
that directionally, non-battery costs assigned to BEVs should move lower for all vehicle
classes. The Agencies never discuss why this newer data, which they have examined in
detail, are not used in their analysis.

The Agencies have provided no detailed information on how non-battery technology
costs were developed, which is a significant departure from the detailed analysis the
Agencies previously conducted for the 2016 Draft TAR and EPA’s Proposed
Determination. The significant upward adjustment in non-battery costs is not supported
by industry input, analysis conducted by other outside sources, or by the Agencies’
previous analysis.

d. The Agencies incorrectly identified and assessed existing
technologies.

The Agencies describe currently available electric motor technology and what may be
coming in the future by stating:

Lower-cost magnets for Brushless Direct Current (BLDC) motors — BLDC
motor technology, common in hybrid and battery electric vehicles, uses
rare earth magnets. By substituting and eliminating rare earths from the

239 Proposed Determinaton p. 2-346.

240 UBS Evidence Lab Electric Car Teardown — Disruption Ahead?. UBS. Accessed on October 24, 2018.
https://neo.ubs.com/shared/d1wkuDIEbYPjF/.

241 Evolving How You Manufacture. Munro & Associates, Inc. Accessed on October 24, 2018. https://leandesign.com/
242 EPA-HQ-OAR-2018-0283-1790.pdf, “Predicting Powertrain Costs for Battery Electric Vehicles Based on Industry
Trends and Component Teardowns”, Presentation by Michael J. Safoutin, U.S. Environmental Protection Agency,
EVS31, October 3, 2018 https://www.requlations.gov/document?D=EPA-HQ-OAR-2018-0283-1790.
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magnets, motor cost can be significantly reduced. This technology is
announced, but not yet in production. The capability and material
configuration of these systems remains a closely guarded trade
secret.243

Several currently manufactured vehicles, manufacturers’ publically announced intent,
and previous EPA analysis prove that statement incorrect. The Tesla Model S and
Model X use alternating current (AC) induction electric machines for both their front and
rear electric motors for every available version since both vehicles went into production
in 2012 and 2015, respectively.?4*4245 Those AC induction machines do not utilize any
rear-earth magnets. The all-wheel drive versions of the Tesla Model 3 also utilize a rare-
earth free magnet AC induction machine for their front motor.2*¢ Honda has also
announced that they have developed a new electric motor without any heavy rare-earth
metals.?4” Additionally, according to a report by General Motors’ employees, the
Chevrolet Volt has a motor with a magnet without rare-earth metals in its Motor A
position, which has been used since the vehicle went into production in 2015.248 EPA
was clearly previously aware that this technology was already in production as it noted
in its Proposed Determination from 2016:

The 2016 second-generation Chevy Volt reduced the use of rare-earths
in its drive unit by more than 80 percent by using lower-cost ferrite
magnets in place of rare-earths in one of its motors...249

Ricardo Inc., under contract by CARB, tore down and costed several strong hybrid and
PHEV technologies, including the rare earth magnet free ferrite Motor A from the
MY2016 Chevrolet Volt.2°0 Description of the motor, along with images, and cost
analysis are readily available in the report and were available to the Agencies when
they were conducting the Agencies’ analysis. Furthermore, EPA staff were consulted on
some of the process for the Ricardo tear-down report as it was intended to update the
non-battery component costs and specifications that were used for the Draft TAR.
Additionally, Chevy Volt technical information is cited in several areas of the PRIA,
because it was used to develop operational parameters for modeling PHEV technology
in Autonomie. The assertion by the Agencies that rare-earth free magnets for use in

243 83 Fed.Reg. at 43,051.

244 Tesla Model S Owner’'s Manual. Tesla. Accessed on October 24, 2018.
https://www.tesla.com/sites/default/files/model s _owners_manual _north_america_en_us.pdf.

245 Tesla Model X Owner’'s Manual. Tesla. Accessed on October 24, 2018.
https://www.tesla.com/sites/default/files/model x owners manual north america_en.pdf.

246 Musk, E. Twitter. Accessed on October 24, 2018. https://twitter.com/elonmusk/status/998015873167208448.
247 Shiraki, M. & Tajitsu, N. Honda co-develops first hybrid car motor free of heavy rare earth metals. Reuters.
Accessed on October 24, 2018. https://www.reuters.com/article/us-honda-rareearths/honda-co-develops-first-hybrid-
car-motor-free-of-heavy-rare-earth-metals-idUSKCNOZS06C.

248 The Next Generation “Voltec” Extended Range EV Propulsion System. SAE International. Accessed on October
24, 2018. https://doi.org/10.4271/2015-01-1152.

249 EPA-420-R-16-021, Page 2-67.

250 Advanced Strong Hybrid and Plug-In Hybrid Engineering Evaluation and Cost Analysis. CARB. Accessed on
October 24, 2018. https://www.arb.ca.gov/msprog/acc/mtr/hybrid phev report full.pdf.
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BLDC motors are only an announced technology, but not in production, is clearly false
and represents another failure to utilize the best available information to inform the
development of their regulations.

Due to the lack of information and transparency provided by the Agencies, it is unclear
how much of an effect this particular oversight in available technology relative to all of
the other outdated and incorrect assumptions has had on their costing methodologies
for electric motors in their modeling of electrification technologies. This is a change in
methodology, as previous analysis done by the Agencies for the Draft TAR, and by EPA
for its 2016 Proposed Determination clearly provided the process and logic by which
electrification components were costed. Because the costing methodology for the non-
battery components has also not been properly disclosed, there is no way to properly
scrutinize how the costs were developed and determine if they are appropriate and
reflective of reality.

Lack of understanding of vehicle electrification by the Agencies is also illustrated by the
Agencies’ misclassification of the 2016 Chevrolet Malibu Hybrid as having a P2 hybrid
drivetrain in both the PRIA and in the market input file for the CAFE Model.

The P2 HEV system has an added clutch to engage or disengage the motor
from the engine. Disengaging the engine clutch allows all-electric operation
and more efficient brake-energy recovery. Examples of this include the MY
2016 Hyundai Sonata Hybrid and MY 2016 Chevrolet Malibu Hybrid, among
others?5?

This is, in fact, not true. The Malibu Hybrid shares much of its drivetrain with the
Chevrolet Volt, which is not a P2 system. The Agencies should refer back to Chapter 6
of the 2015 National Academy of Sciences 2015 report, Cost, Effectiveness, and
Deployment of Fuel Economy Technologies for Light-Duty Vehicles?>? as it has a very
clear explanation of the different types of electrified powertrains. By the NAS Report
definitions, the Volt is classified as a power-split hybrid style system and not a P2. The
Volt and Malibu Hybrid drivetrains are so similar that GM also refers to the Malibu
Hybrid’s drivetrain by the Voltec name, making the Malibu Hybrid drivetrain also a
power-split hybrid, not a P2. This information is easily accessible to the public and GM
has also made many presentations at industry events, including one at the 2016 SAE
Hybrid and Electric Vehicle Technologies Symposium where the Agencies’ staff were in
attendance.

Classifying a vehicle’s powertrain correctly is extremely important for correct cost
allocation and modeled fuel effectiveness improvements of components. This
misclassification, along with the misunderstanding of the state of the industry in regards
to technology are significant oversights in the analysis. This points to the Agencies’ lack

251 PRIA, p. 369, § 6.3.9.4 SHEVP2.
252 Electrified Powertrains. National Academic Press. Accessed on October 24, 2018.
https://www.nap.edu/read/21744/chapter/6.
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of understanding about how electrification systems work and casts doubt that the
technologies are appropriately considered in this analysis.

2. The Agencies’ battery assumptions were inadequate.

The Agencies’ analysis and modeling of battery technology is inadequate to support an
informed rulemaking. Previous analysis and modeling efforts were much more rigorous
and transparent than what has been done for this NPRM. The NPRM provides
insufficient analysis, detail, and data to support any assumptions regarding battery
sizing and costs let alone the inflated assumptions used by the Agencies.

a. The Agencies did not appropriately use the BatPaC model.

i.  Insufficient data precludes meaningful comment.

ANL'’s Battery Pack and Costing Tool (BatPaC) is a bottom up costing model that
projects the manufacturing cost of vehicle battery packs based on an extensive set of
input parameters. The model is used for the proposed rollback, and has been used in
the Agencies’ prior rulemaking efforts to model battery costs.?>® However, the
Agencies’ analysisNPRM analysis is missing information about the BatPaC model that
is vital to properly assess how the battery technology was modeled and costed.
Previously, the Agencies’ released the ANL BatPaC model files that were used to
develop the battery specifications and costs.?>* This time around, however, the BatPaC
model version and files used for the NPRM have not been posted to either of the
Agencies’ docket or otherwise been made available for review.

For the NPRM, the Agencies claim to use the “most up-to-date” version of BatPaC, but
the version of the model that was actually used is never disclosed. The Agencies’
previous analysis have always fully described and disclosed the BatPaC version used.
BatPaC has been updated several times since its original public release in 2012.
Without disclosure of the BatPaC modeling files that were used, clear statements about
what version of the model was used, or thorough descriptions of the inputs to those
modeling runs, there is no way to know what assumptions were made for raw material
pricing, battery cell yields, pack electrical connection topology, battery production
volume assumptions, or if any additional parameters were modeled, like rapid charging
capability. All of those pieces are critical to understand if the BatPaC model has been
run correctly and is producing proper cost values for battery packs, particularly when the
new modeled battery pack costs are higher than the Agencies’ previous analysis.

The Agencies make claims about using the most up to date version of BatPaC in
several areas of their analysis.

The NPRM states:2%°

253 83 Fed.Reg. at 43,002-43,003.
254 Example of one file set can be found in Docket # EPA-HQ-OAR-2015-0827-0678.
255 83 Fed.Reg. at 43,047.
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In addition, the most recent ANL BatPaC model is used to estimate
battery costs.

The PRIA states:

In addition, this analysis rely [sic] on the most recent ANL BatPaC model
to estimate battery costs.256

In addition, the agency relied on the most recent Battery Performance
and Cost model (BatPaC) to estimate battery costs2>7

Additionally, the model referenced in the PRIA only points to the ANL website for
BatPaC, and not what version was used for the analysis. The PRIA then states this:

The BatPac’s assumptions can be adjusted to specific battery type, and
for today’s analysis the agencies relied on DOE ANL’s battery experts to
provide cost and battery size data for full vehicle simulation.258

The Agencies reference a footnote to the above statement. Based on the Agencies’
wording, that footnote is expected to give the reader critical information about the
BatPaC assumptions that were developed by DOE ANL'’s battery experts. However, the
footnote states “ANL vehicle component input file [Docket ID]". By not correctly
identifying the file, the Agencies’ are not disclosing information that is critical to
understand how the battery costs were developed.

Without properly disclosing the version of BatPaC and the input assumptions that were
used, insufficient information is available about what battery chemistries were used in
the Agencies’ analysis. Disclosure of what specific battery chemistry is being used, for
each electrification application, is important to understand how costs are being
developed, particularly since costs have been adjusted upward for the NPRM from the
Agencies’ previous analysis. As EPA wrote in its own review of this proposal:

Overall, battery costs included in this analysis are higher than what EPA
has obtained from the most recent version of the BatPaC model. There
is not enough detail provided for EPA to determine what is contributing
to these higher costs, but two potential factors are notable. First, the text
refers to both ANL/ESD-15/28 and the BatPac model, so there are
potentially inconsistencies in the application of assumptions from one of
these sources to the other. Second, the text frequently refers to the
BatPaC model to lend authority to the battery cost estimates, without
providing sufficient information on the much more significant issue of how

256 Docket ID: NHTSA-2018-0067-1972, p. 361.
257 |pid., p. 362.
258 |bid., p. 362.
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battery sizing or other model inputs were determined, much less the
battery sizings or cost estimates that resulted.?>®

The lack of disclosure of information about the Agencies’ use of the BatPaC model
leads to other issues in understanding the changes made for the NPRM analysis
compared to the Agencies’ older analysis. When referring to battery cathode
chemistries in lithium-ion batteries, in the case of nickel-manganese-cobalt, it is often
shortened to NMC followed by three numbers. Each one of those numbers represents
the relative ratio of those constituent materials. For example, NMC622 is a cathode with
60 percent nickel, 20 percent manganese, and 20 percent cobalt. Those ratios are
important, because different compositions imply different production costs. Additionally,
those materials have different commodity prices, and the total cost of a battery can vary
significantly based on those commaodity prices. There is an ongoing effort by battery
manufacturers to remove as much cobalt from cathodes as possible, because
commodity pricing for cobalt has increased significantly over the past few years.

The Agencies’ analysis is unclear and inconsistent regarding battery chemistries. Table
6-27 of the PRIA states that LFP-Gr chemistries are being modeled for micro HEVS,
BISG HEVs, CISG HEVs, and Full HEVs. For PHEVs and BEVSs, the table shows
NMC441-Gr being modeled for both PHEVs and BEVs. The choice is affirmed again
with this statement in the PRIA:

We selected NMC441 as choice [sic] of chemistry for PHEVs and BEVSs.
NMC441 [sic] more suitable for high energy batteries capable of
discharge rates [sic].260

However, there is a Microsoft Excel file in EPA’s docket (ID: EPA-HQ-OAR-2018-0283-
0054) and NHTSA'’s docket (ID: NHTSA-2018-0067-0003) titled “ANL-Summary of Main
Component Performance Assumptions NPRM.” There is a tab in that document which is
labeled ‘Description — BatPaC’ with the same table listed as what is in the PRIA, except
the chemistry listed for PHEVs and BEVs is NMC333-G instead of NMC441-Gr. This file
is not referenced directly in the PRIA or NPRM. NMC441-Gr chemistry is not an
available option in the most up to date version of BatPaC, but NMC333-G is. NMC441-
G was replaced with NMC622-G in BatPaC. Without knowing what cell chemistry or
version of BatPaC were used, it is impossible to replicate the Agencies’ analysis and
properly analyze what was done to make sure that the analysis was appropriate and
reflective of reality. EPA repeatedly requested NHTSA to send documentation and files
pertaining to battery size and cost development as illustrated by this statement:

Overall, battery costs included in this analysis are higher than what EPA
has obtained from the most recent version of the BatPaC model. There
is not enough detail provided for EPA to determine what is contributing
to these higher costs, but two potential factors are notable. First, the text

259 EPA Comments on the Preliminary RIA (July 12, 2018). U.S. EPA. Accessed on October 24, 2018.
https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0453. p. 347.
260 Docket ID: NHTSA-2018-0067-1972, p. 383.

139


https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0453

refers to both ANL/ESD-15/28 and the BatPac model, so there are
potentially inconsistencies in the application of assumptions from one of
these sources to the other. Second, the text frequently refers to the
BatPaC model to lend authority to the battery cost estimates, without
providing sufficient information on the much more significant issue of how
battery sizing or other model inputs were determined, much less the
battery sizings or cost estimates that resulted.?61

Even though that comment was raised in interagency discussions before the NPRM
was released, it was never properly addressed in the publicly released PRIA or NPRM
preventing meaningful comment from stakeholders as to the validity of the new
assumptions.

Per a Freedom of Information Act (FOIA) Request ES18-003395 that was fulfilled on
October 23, 2018 — three days before the close of the comment period for the SAFE
Vehicles Proposal - NHTSA disclosed that BatPaC version 3.0 was used for the
analysis. This is a contradiction with their assertion that:

...the most recent ANL BatPaC model is used to estimate battery costs.?52

It is also a contradiction with the assertion by the Agencies that they are using NMC441-
Gr (discussed below in section ii), as it was removed as an available option in BatPaC
v3.0.

ANL released version 3.1 of their BatPaC model in October, 2017 which contained a
number of updates. Version 3.0 has been available since December of 2015, making it
almost two years older than the actual most recent version. Additionally, NHTSA is
choosing to withhold information about battery pack configurations.

ii.  The Agencies made inappropriate battery chemistry selection.

Based on the limited disclosure of data sources, it appears the Agencies’ selected
battery chemistries represent a step backward from previous analysis done for the 2016
Draft TAR even taking into account the confusion as to whether NMC441 or NMC333
was chosen for PHEVs and BEVs. The Agencies’ 2016 Draft TAR stated the following:

Version 3 of BatPaC replaces NMC441 with NMC622, a more commonly
cited formulation of NMC with a long cycle life.263

Based on industry input, ANL added a nickel rich option cathode chemistry, NMC622, to
the BatPaC model, though it is unclear why this decision regarding cathode chemistry
was made. The PRIA states ANL was relied heavily upon for this NPRM analysis:

261 Docket ID: EPA-HQ-OAR-2018-0283-0453, Document entitled: EO 12866 Review: NHTSA responses to
interagency comments sent to OMB.

262 83 Fed.Reg. at 43,047.

263 Draft TAR. (2016). EPA-420-D-16-900. p. 5-344.
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The BatPac’s assumptions can be adjusted to specific battery type, and
for today’s analysis the agencies relied on DOE ANL’s battery experts to
provide cost and battery size data for full vehicle simulation.264

Table V-12 provides a comparison of the chemistries used by the Agencies in the Draft
TAR and EPA’s Proposed Determination versus those now presumed to be used in the
NPRM:

Table V-12 Comparison of chemistries: Draft TAR, Proposed Determination, NPRM

Technology Application Battery Chemistry

TAR / PD NPRM

Micro HEV (12V SS) Advanced Pb-Acid LFP-Gr

BISG / CISG 759?3;?%;2"0? LFP-Gr

(PZHStEr\‘j”fnz'fs”gEv) NMC/LMO-Gr LFP-Gr
(PHEVPZB' ?rY '?gR/PD) NMC/LMO-Gr NNI\I/\I/I%434313;-GGrrgr
(PHEVF:S qurY '?,CA)\R/PD) NMC622-G NNTA%43431éfBGrrgr
BEV200 NMC622-Gr e

Several of the world’s largest lithium-ion battery production companies for light duty
vehicles, including LG Chem?%5, SK Innovation?%6, and CATL?%" have indicated that
they are moving beyond NMC111, NMC532, and NMC622, to NMC811 for production
batteries for BEVs. While there have been a few delays at getting NMC811 into the
market in 2018 from both LG Chem and SK Innovation, the technology is expected to
come to market in 2019258, far sooner than was anticipated, even in the Agencies’
previous analysis for the 2016 TAR and EPA’s Proposed Determination. Regardless of
whether the Agencies chose NMC441 or NMC333 for BatPaC modeling runs, this
cathode chemistry is not representative of the technology going into current BEVs, nor

264 Docket ID: NHTSA-2018-0067-1972, p. 362.

265 | G Chem to produce new powerful EV battery. The Investor. Accessed on October 24, 2018.
http://www.theinvestor.co.kr/view.php?ud=20170908000616.

266 Woo-hyun, S. SK Innovation to produce EV batteries with 100 km extension of driving range. The Korea Herald.
Accessed on October 24, 2018. _http://www.koreaherald.com/view.php?ud=20170831000976.

267 CATL rushing to launch NCM 811 battery cells first. Electrive. Accessed on October 24, 2018.
https://www.electrive.com/2018/08/15/catl-rushing-to-launch-ncm-811-battery-cells-first/.

268 SK Innovation Postpones NCM 811 Batteries. Insideevs. Accessed on October 24, 2018.
https://insideevs.com/sk-innovation-postpones-ncm-811-batteries/.
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does it represent near-future BEV battery technologies. Additionally, the battery
chemistry selection for the NPRM does not represent many of the PHEV batteries nor
strong hybrid batteries that are being deployed in the market, nor have been for several
years now. This results in a misappropriation of higher costs for electrification
technologies in the Agencies’ analysis, and further highlights the Agencies’ sudden lack
of knowledge about electrification, despite the far more directionally correct projections
in previous analysis for the 2016 Draft TAR and EPA’s Proposed Determination.

b. Battery learning curves are inappropriately applied.

The Agencies developed battery cost learning curves to adjust costs downward over
time for batteries based on estimated learning by manufacturers. Figure 6-154 in the
PRIA shows a battery learning factor for all batteries used in the analysis for all
electrification levels except for start-stop 12V technology. The Agencies’ have
consistently revised costs and adjusted them downwards as new information becomes
available. This is evident in Table 5.115 of the 2016 Draft TAR (shown as Table V-13 in
these comments):

Table V-13 (Table 5.115 from Draft TAR) Average Change in Projected Battery Pack
DMC from 2012 FRM to 2016 Draft TAR

Average change
Electrified Change in Change in cost
Vehicle Type pack cost per kWh
EV75 -24.9% -13.4%
EV100 -27.1% -15.0%
EV150/200 -24.0% -18.7%
PHEV40 -12.2% -1.5%
PHEV20 -8.7% -3.2%
HEW 29.6% 27.7%

269

Plenty of publicly available data supports lower costs in the near term than what the
applied learning curve rates would do to the battery costs developed by the Agencies.
Costs in the 2016 Draft TAR and EPA’s Proposed Determination were lower than what
the Agencies are now stating. EPA’s Proposed Determination Technical Support
Document stated the following:

Several updates were motivated in part by public comments suggesting
that projected battery costs were too conservative in light of recent
industry estimates. In the Draft TAR, EPA compared the projected cost
per kWh for BEV200 battery packs to other sources such as the Nykvist
& Nilsson study and the GM/LG cost announcement. In so doing, EPA

269 2016 Draft TAR, p. 5-347, Table 5.115.
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recognized that the Draft TAR cost projections may be somewhat
conservative, as would befit projections made in the face of future
uncertainty. EPA also recognized that projections of battery capacity for
a given vehicle weight and range target were in many cases somewhat
larger (i.e. conservative) than seen in some production vehicles. At the
time, it was felt that a somewhat conservative estimate for both would be
appropriate given the uncertainties associated with future cost
estimation.

Several commenters argued that battery costs have fallen at a faster rate
than anticipated, and would continue to fall to perhaps below the levels
projected in the Draft TAR. Tesla Motors also referred to current and
future vehicles that are anticipated to have lower cost per kwh and/or
smaller packs for a given range target. Although the comments did not
provide detailed data such as evidence of actual pack costs for specific
vehicles or types of vehicles, these comments suggested that the
conservative nature of the existing projections should be re-examined,
as the effect might be magnified by the projection of larger pack
capacities than necessary.?7°

Several examples of BEV battery cost disclosures and well supported projections can
be seen in Table V-14 below. The Agencies’ have previously considered some of that
information, particularly the GM Announcement. If the Agencies were consistent with
their previous thorough analysis, they would look to the other cost information that has
become available. However, in the Agencies’ analysis there is no consideration of any
new information or data to adjust battery costs.

Table V-14 — BEV Battery Costs

Source Year for Cost
Cost ($/KWh) Cell or Pack?
GM Announcement?’? 2016 $145 Cell
2020 $100 Cell
Tesla?’? 2016 $190 Pack
Audi?’3 2018 $114 Cell
2017 $209 Pack

270 proposed Determination TSD, 2016, p. 2-370.

271 GM: Chevrolet Bolt Arrives In 2016, $145/kwh Cell Cost, Volt Margin Improves $3,500. Insideevs. Accessed on
October 24, 2018. https://insideevs.com/gm-chevrolet-bolt-for-2016-145kwh-cell-cost-volt-margin-improves-3500/.
272 Quintaro, P. Tesla Q1'16 Earnings Conference Call: Full Transcript. Benzinga. Accessed on October 24, 2018.
https://www.benzinga.com/news/earnings/16/05/7936960/tesla-g116-earnings-conference-call-full-transcript

273 Neuer Audi Entwicklungs-Vorstand Peter Mertens "Wir glauben an den Diesel." Auto Motor Sport. Accessed on
October 24, 2018. https://www.auto-motor-und-sport.de/news/interview-audi-entwicklungs-vorstand-peter-mertens/.
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Bloomberg New Energy Finance 2030 $100 Pack
Report?’

UBS Bolt EV Teardown Report?’> 2017 $200 Pack

2025 $130 Pack
2016 Total Battery Consulting Report?76 2025 $160 Pack
2017 Total Battery Consulting Report?’’ 2025 $140 Pack
2018 Total Battery Consulting Report?’8 2025 $85 - $112 Cell

Considering the substantial volume of publicly available information, and public input to
the Agencies’ previous analysis, projected battery costs should have been adjusted
even further downward for the NPRM. Instead, the Agencies have moved costs upward
without sufficient justification. The analysis for the Proposed Determination and 2016
Draft TAR provided far more justification for the battery costs that were modeled.

c. Batteries are wrongly sized.

Reductions in a vehicle’s weight (mass), aerodynamic drag, or tire rolling resistance will
make a vehicle more efficient with all other things being equal. As a vehicle becomes
more efficient, there is opportunity to resize the battery pack to better optimize the
package and make the vehicle even more efficient than it would have been without that
optimization. However, as evidenced by the output Autonomie files (ANL
MidsizeNonPerfo 07202017, etc.)?’® provided for this proposal to represent all possible
combinations of technology available for the CAFE Model to apply, battery packs are
only resized from the base road load vehicle configuration in a few cases. That base
configuration for a vehicle is identified in the Autonomie simulation output files as MRO,
Aero0, and Tire0 which represents a vehicle with no reductions in mass (MRO0), no
improvements in aerodynamic drag (Aero0), and no improvements in tire rolling
resistance (Tire0) from a nominal vehicle representing pre-2012MY levels of
technology. All other combinations of road load reductions like lower levels of mass
reduction (MR1 or MR2), aerodynamic drag reductions (Aerol-4), or tire rolling
resistance reductions (Tirel0 and Tire20) do not result in any battery resizing. This
results in significant increases in all-electric vehicle ranges for combinations of road
load reduction technology other than AeroO and Tire0O at mass reduction levels MRO,
MR3, MR4, and MR5 as the battery ends up oversized for its intended use. The vehicle

274 Long Term Electric Vehicle Outlook 2018, Published 21 May 2018, https://www.bnef.com/core/insights/18621

275 Q-Series UBS Evidence Lab Electric Car Teardown — Disruption Ahead? UBS. Accessed on October 24, 2018.
https://neo.ubs.com/shared/d1wkuDIEbYP]jF/.

276 An insider’s view of the future XEV market and the battery technology that will power it. Total Battery Consulting.
Accessed on October 24, 2018. https://totalbatteryconsulting.com/industry-reports/xEV-report/overview.html.

217 An insider’s view of the future XEV market and the battery technology that will power it. Total Battery Consulting.
Accessed on October 24, 2018. https://totalbatteryconsulting.com/industry-reports/xEV-report/overview.html.

278 The XEV Industry Insider Report. Total Battery Consulting. Accessed on October 24, 2018.
https://totalbatteryconsulting.com/industry-reports/XEV-report/Extract-from-the-2018-xEV-Industry-Report.pdf

279 NHTSA Docket IDs: NHTSA-2018-0067-1663, NHTSA-2018-0067-1661, NHTSA-2018-0067-1492, NHTSA-2018-
0067-1487, NHTSA-2018-0067-1662, NHTSA-2018-0067-1494, NHTSA-2018-0067-1856, NHTSA-2018-0067-1486,
and NHTSA-2018-0067-1855, and all files referenced in EPA Docket ID: EPA-HQ-OAR-2018-0283-0770.
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ends up with a higher cost battery pack than needed causing the package to be even
less cost effective.

This resizing restriction, a clear carryover from the Agencies’ assumptions on when a
conventional engine should be resized, is illogical to apply to battery packs and is
inconsistent with manufacturers’ standards practice. Given the expense of the battery
pack, especially when falsely exaggerated as done in the Agencies’ analysis, vehicle
manufacturers are highly financially motivated to minimize battery pack size. Further,
resizing a battery pack, by reducing the total number of cells, is not even close to
comparable to the expenses a vehicle manufacturer faces when redesigning an entirely
new engine with a smaller displacement. Battery pack designs are much more scalable
than engines and, given the expense, are optimized for any redesign of a vehicle,
regardless of the mass or road load reduction amount. Further, this is a departure from
the previous battery sizing work conducted by the Agencies for the 2016 Draft TAR, and
by EPA for its 2016 Proposed Determination with no rationale or evidence to support
the change.

3. The Agencies made erroneous electric vehicle assumptions.

a. BEV configurations do not match on road vehicles.

In every Autonomie modeled technology combination in the Agencies’ analysis, battery
packs for BEVs are grossly oversized for a target 200 mile label range causing
projected battery pack costs to also be exaggerated. This is shown by using the input
vehicle configurations (which are a result of Autonomie modeling runs) in the CAFE
Model for BEVs to determine the size and cost of which battery is used when applying
that technology to a vehicle. Figure V-7 was created by taking all the possible 200 mile
range BEV technology combinations assigned to all individual modeled vehicle classes
from the Autonomie output data in the Agencies’ dockets?8® and plotting each specific
vehicle’s curb weight in kilograms on the Y-axis versus that vehicle’s calculated label
efficiency in Watt-hours/mile.

The Calculated Label Efficiency in the chart used the following calculation:
((UDDS Cycle Efficiency * 0.55) + (HWFET Cycle Efficiency * 0.45)) * 0.7

The urban dynamometer drive schedule (UDDS) and highway fuel economy test
(HWFET) cycle efficiencies for all the Autonomie output results were sourced from the
posted Excel binary files in the dockets.?8? The masses of the Autonomie output result

280 All ANL Autonomie output files - NHTSA Docket IDs: NHTSA-2018-0067-1663, NHTSA-2018-0067-1661, NHTSA-
2018-0067-1492, NHTSA-2018-0067-1487, NHTSA-2018-0067-1662, NHTSA-2018-0067-1494, NHTSA-2018-0067-
1856, NHTSA-2018-0067-1486, and NHTSA-2018-0067-1855, and all files referenced in EPA Docket ID: EPA-HQ-
OAR-2018-0283-0770.

281 NHTSA Docket IDs: NHTSA-2018-0067-1663, NHTSA-2018-0067-1661, NHTSA-2018-0067-1492, NHTSA-2018-
0067-1487, NHTSA-2018-0067-1662, NHTSA-2018-0067-1494, NHTSA-2018-0067-1856, NHTSA-2018-0067-1486,
and NHTSA-2018-0067-1855, and all files referenced in EPA Docket ID: EPA-HQ-OAR-2018-0283-0770. However
The PRIA did not directly reference these files as being the actual outputs from Autonomie that were used in the
CAFE Model runs, and the CAFE Model does not directly source information from them.
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vehicles were pulled from the same set of spreadsheets using the curb weight column.
Efficiency data for the other currently available vehicles identified in the chart were
sourced from FuelEconomy.gov data.?®? The available 2-cycle data was converted into
the Calculated Label Efficiency using the same formula identified above. Curb weights
of the vehicles were sourced from manufacturer published data?83 284 285

Figure V-7 BEV 200 Efficiency vs. Mass
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The figure shows that the modeled battery energy capacities and efficiencies for the
NPRM do not match the capability of currently available vehicle designs, much less are
they representative of future offerings. As Figure V-7 shows, of all the available
Autonomie Model results for 200 mile range BEVs in the Agencies’ analysis (for all

282 pownload Fuel Economy Data. Fuel Economy. Accessed on October 24, 2018.
https://www.fueleconomy.gov/feg/download.shtml.

283 Tesla Model 3 Owner’s Manual. Tesla. Accessed on October 24, 2018
https://www.tesla.com/content/dam/tesla/Ownership/Own/Model percent203 percent200wners percent20Manual.pdf
284 Chevrolet Bolt EV. Chevrolet. Accessed on October 24, 2018.
https://media.chevrolet.com/media/us/en/chevrolet/vehicles/bolt-ev/2018.tab1.html.

285 Hyundai Kona Electric 64 kWh. Electric Vehicle Database. Accessed on October 24, 2018. _https://ev-
database.uk/car/1126/Hyundai-Kona-Electric-64-kWh.
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vehicle classes), there is not a single combination that is as efficient, at a given mass,
as currently manufactured BEVs with over 200 miles of range — which can only be
expected to further improve. The triangles on the chart designate the modeled
efficiency (Wh/mi) for a given curb weight and all points are to the right of actual
vehicles. This indicates the model is projecting 200 mile BEVs in the future will be less
efficient (using more energy to travel each mile) and requiring larger battery packs than
today’s BEVSs.

Further, all of the currently manufactured BEVs identified in the charts have ranges well
over 200 miles of range which makes the modeled projections that much more out of
touch with reality. To achieve ranges even higher than 200 miles based on the modeled
results, it would require even larger battery packs, which increases vehicle curb weight
(y-axis) and would move the simulated BEV to triangles even further to the right of
actual vehicles. It is clear that the Autonomie model results for BEVs do not represent
current product offering efficiencies for a given vehicle mass and class, and that battery
pack energy capacity is considerably oversized for each vehicle in the results. Given
that the Agencies did not model any efficiency increases for electrified powertrains, and
that battery electric vehicles on average continue to get more efficient every year while
adding significant range, the disparity between the Autonomie model results and
vehicles actually produced will grow significantly.

These inappropriate Autonomie simulation results are not representative of previous
analysis completed by the Agencies’ for their 2016 Draft TAR and EPA’s Proposed
Determination. The 2016 Draft TAR included a thorough analysis of production vehicle
battery energy capacities as a unit function of curb weight compared to the vehicles’
EPA certified ranges. Figure 5.113 (shown as Figure V-8 below) from the Agencies’
TAR illustrates some of that analysis:28®

286 2016 Draft TAR, p. 5-340.
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Figure V-8 (Figure 5.34, 2016 Draft TAR): BEV label range and gross curb weight
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The Agencies explain the above figure with the following:

Seen another way, the plot suggests that at least some current
production vehicles have been able to deliver a given range with
slightly less battery capacity than this Draft TAR analysis predicts for a
future time frame. While this supports a conservative estimate, this
trend deserves further examination because the goal of the Draft TAR is
to represent a future state of technology in 2022-2025.287 (emphasis
added)

This is in stark contrast to what was done for the NPRM. It appears that there was no
analysis done to compare the modeled vehicle battery pack energy capacities to
production vehicles to understand if the modeled values were reflective of reality. Figure
V-9, below, shows that the NPRM modeled battery energy capacities, intended to
represent vehicles out to 2030MY, have been oversized relative to what today’s
production vehicles are already utilizing, thus artificially inflating costs used in the
Agencies’ analysis. The figure shows, for a given battery capacity (x-axis), all of the
modeled results achieve a lower range (nominally 200 miles) while the actual BEVs of
today are able to achieve even more range out of the same battery capacity. There is
no justification given for why the Agencies have chosen to omit the available information
that they have used in the previous modeling efforts for the 2016 Draft TAR and EPA’s
Proposed Determination and rely on a less rigorous analysis.

287 2016 Draft TAR, p. 5-340.
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Figure V-9 BEV Battery Pack Size vs. Range
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b. PHEV configurations do not match on road vehicles.

The Agencies’ also model PHEVs inappropriately when compared to current production
vehicles and, as a result, the costs assigned to the technology are inappropriately high
for the following reasons:

e Electric motors are grossly oversized

e All-electric vehicle efficiencies (kilowatt-hour per mile) are low

e Like BEVs, batteries are only resized in the modeling at certain mass
reduction events, but not for any other road load reduction. This results in
modeled battery energy capacities much higher than what is on current
production vehicles.

¢ Non-battery system costs for both 30-mile range PHEV and 50-mile PHEV
(PHEV30 and PHEV50) technologies are inappropriately high compared
to previous analysis. The source of the costs are not disclosed, so there is
no way to analyze how the costs were developed and what specifically
contributes to the inappropriately high modeled costs. Previously, NHTSA
had disclosed that information?88

288 Documents associated with the MYs 2012-2016 rulemaking. NHTSA. Accessed on October 24, 2018.
https://www.nhtsa.gov/es/corporate-average-fuel-economy/documents-associated-mys-2012-2016-rulemaking.
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e Current production PHEV models, which have a strong HEV drivetrain
option, do not have the additional complexity implied by the large
incremental costs applied to the PHEV technologies over the strong HEV
technologies.

i. PHEV electric motors have been oversized.

In almost all cases, the electric motors for the 30 mile all electric range plug-in hybrids
(PHEV30) and 50 mile all electric range PHEVs (PHEV50) are grossly oversized, and
the combustion engines also have too much power assigned to them relative to current
production vehicles. Figure V-10 shows the maximum rated motor power in Watts for
each electric motor for the Autonomie results for PHEV30s and PHEV50s (all classes of
vehicles) and for some production PHEVS.

Figure V-10 Autonomie Modeled PHEV 30 and PHEV 50 and Example Current
Production PHEVs Electric Motor Power in Watts
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In the case of the 2016 Chevrolet Volt, which is the only current representative example
of a PHEV50, its first electric motor is rated at 87kW (x-axis of the chart) and its second
is rated at 47kW (y-axis of the chart). Both motors are far smaller than any motor
combination in the Autonomie results, regardless of vehicle classification. The Agencies
have disclosed virtually no information about how both the PHEV30 and PHEV50 non-
battery components were cost modeled, and very little about how the motors were
sized. However, the grossly oversized electric motors could be a dominant factor in
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driving the high system costs that are inappropriately assigned to these technologies in
the modeling, particularly if the Agencies are still using the outdated motor teardown
information.

ii.  The Agencies incorrectly assumed overpowered engines on
PHEVs.

Figure V-11 Autonomie Modeled PHEV30 and PHEV 50 and Production Vehicle
Examples
(ICE Power vs. Electric Motor 2 (Starter/Generator) Power in Watt)
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Figure V-11 shows the relationship between the Autonomie modeled (all vehicle
classes) PHEV30 and PHEV50 vehicle assumed gasoline combustion engine peak
power in Watts (x-axis) and the Electric Motor 2 power in Watts (y-axis). The Electric
Motor 2 in the Autonomie modeling is considered to be the starter/generator motor for
the purposes of charging the battery pack when the vehicle is operating in pure electric
mode. It is evident that the Electric Motor 2 is vastly oversized in every application
relative to current, and previous, production PHEVs. Again, while there is little to no
information on how these system were cost modeled by the Agencies, oversizing of
components is likely a big contributor to the vastly inflated costs of these systems.
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Previous analysis completed by the Agencies for the TAR compared the modeled motor
sizing to actual production vehicles to ensure the Agencies modeling was realistic.

Based on this analysis and a new power-to-weight study described in
Section 5.3, EPA has revised the PHEV motor power ratings assumed
for its GHG assessment. The assessment will therefore adopt power
ratings closer to those suggested by the power-to-weight ratios that
PHEV manufacturers appear to be following, while maintaining an
estimated acceleration performance equivalent to conventional vehicles.
Assigning a more accurate power rating to the PHEV motor will allow
greater fidelity in the projected cost of both the battery and non-battery
components of PHEVs. Specific adjustments to PHEV motor power
sizing are discussed in Section 5.3.28°

Again, no justification has been provided for what the Agencies did in the NPRM but it is
apparent that the Agencies did not compare and validate their modeled PHEV electric
motor sizes against production vehicles and adjust if necessary, as they have done in
previous analysis.

Figure V-12 Label Range vs. Battery Capacity
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28 Draft TAR, p. 5-90.
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Figure V-12 shows that in several cases, the modeled battery capacity (y-axis) to
achieve a certain range (x-axis) in the Autonomie simulation results, is much bigger
than what exists on several representative current production vehicles. The most
evident example is the 2016MY Chevrolet Volt. It has 53 miles of all-electric range and
is an EREV configuration virtually identical to what Autonomie attempted to model as 50
mile extended range electric vehicle (EREV) (i.e., the square marker) in the upper right.
However, the Volt's battery capacity is already far smaller than any available
combination of technologies that Autonomie modeled. The modeled sizes, intended to
be representative of ~2020MY through 2030MY PHEVs, already underestimate the
state of technology introduced over two years ago with the 2016MY Volt. When
considering even modest rates of likely improvement into the future, the Autonomie
results become even more unrealistic. Even relative to today’s Volt, Autonomie
oversizes the battery (and thus the costs) by over 25-40 percent.

Figure V-12 also shows that many of the modeled combinations of technology have
ranges that far exceed their targeted value. This is particularly true for the PHEV30s,
shown as the cluster of triangle markers on the graph, that were intended to nominally
all have a range of 30 miles. As noted earlier where resizing of the battery pack is not
done for the vast majority of actual technology combinations, one of the consequences
is clearly noticeable as some of the intended 30 mile range vehicles reach nearly 50
miles in range. Further, not one of the modeled PHEVs actually hits the 30 mile target —
all vehicles have greater than 30 miles extended range. This oversizing in the battery
packs results in vehicles that are not representative of 30 mile PHEVS, and, in turn,
greatly exaggerate the projected costs for that technology. In addition to directly
causing increased cost with a larger battery, the impact snowballs as the larger than
necessary battery pack causes the vehicle’s curb weight to be higher than necessary
which leads to the vehicle being less efficient which leads back to a need to have an
even larger battery pack.

In prior analyses, EPA recognized the need to recalibrate battery sizing as the battery,
motor, and vehicle technology continued to advance. For example in the 2016 Draft
TAR, EPA revisited the original rulemaking assumptions by comparing predicted results
to actual vehicles, and made changes to improve its sizing estimations.

For the FRM analysis, EPA determined battery energy capacities and power
capabilities for modeled PEVs using a spreadsheet-based sizing
methodology that was described in Section 3.4.3.8.1 of the 2012 TSD.
Because battery capacity and power requirements are strongly influenced
by vehicle weight, and battery weight is a function of capacity and power
while also being a large component of vehicle weight, sizing the battery for
a BEV or PHEV requires an iterative solution. This problem is well suited to
the iteration function available in common spreadsheet software. A
spreadsheet-based methodology was therefore selected as being
sufficiently powerful while remaining accessible to public inspection using
standard commercially available software. EPA used Microsoft Excel for this
purpose, with the Iteration setting enabled and set to 100 iterations.
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This Draft TAR analysis is based on the same methodology, with significant
refinements to reflect developments in the industry since the FRM and to
improve the fidelity of the sizing estimates. The general methodology is
reviewed below, followed by a review of the refinements.2%

For the NPRM, however, it appears the Agencies have reverted to outdated
sizing assumptions as the projected PHEV battery sizes are clearly oversized
relative to current production vehicles. By not even considering the currently
available data, the Agencies have generated a false representation of the costs
to comply with the existing standards.

The information presented by the Agencies in the 2016 Draft TAR and by the EPA in its
Proposed Determination had far more supporting information and better documentation
that points to a much more rigorous analysis of the components used in the PHEV
systems. 2%

There are several examples of vehicles in the market that support much lower non-
battery incremental costs for PHEVs than what the Agencies have put forth in this
rulemaking. Those include the Toyota Prius Prime,?%% 293, 294 the Chevrolet Volt, and the
Hyundai Sonata and Kia Optima PHEVs.

According to publicly available information published by Toyota, the plug-in hybrid Prius
Prime utilizes virtually all of the same components as the non-plug-in Prius. The
electrification components that are shared between the two models essentially
encompass the entire drivetrain, including the ICE. The electrification components that
are the same are:

e Electric Motor (MG1)
Electric Generator (MG2)
Power Split Device
Reduction Gear
Power Control Unit — Includes DC/DC Converter, Boost Converter, and Inverter

The Prius Prime has a few additional powertrain parts over the normal Prius which
include: an on-board charger (which converts alternating current electricity to direct
current electricity to charge the Prime’s battery pack); a one-way clutch on the

generator electric motor to provide drive power when needed; and a higher energy

290 2016 Draft TAR, p. 5-315.

291 2016 Draft TAR, Sections 5.2.4.

292 Hybrid Vehicle. Toyota. Accessed on October 24, 2018. _https://www.toyota-
global.com/innovation/environmental _technology/technology _file/hybrid.html#commO1.

293 Toyota Prius Technical Specifications. Toyota. Accessed on October 24, 2018. http://media.toyota.co.uk/wp-
content/files_mf/1329489972120216MTOYOTAPRIUSTECHNICALSPECIFICATIONS.pdf.

2% pPrime Mover: Toyota Maxes Out Tech and Style in the World’s Best-Selling Hybrid to Create the 2017 Prius
Prime. Toyota. Accessed on October 24, 2018. https://toyotanews.pressroom.toyota.com/releases/prime-mover-
toyota-creates-2017-prius-prime.htm.
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capacity high voltage traction battery to enable the Prius Prime to be a plug-in hybrid
vehicle.

General Motors has stated publically that they were able to significantly reduce the cost
of their second generation Chevrolet Volt relative to its first generation.2%® During a
presentation at the 2015 Global Business Conference, GM’'s CEO?¢, The second
generation Volt went from 38 miles of all electric range to 53 miles. The electric
drivetrain unit, which GM refers to as the generation two Voltec Drive Unit, lost 45kg of
mass as well.2%” Charge sustaining fuel economy improved from 37 mpg to 42 mpg,
combined.

The Hyundai Sonata and Kia Optima PHEVs share most of their components with their
non-plug-in, hybrid counterparts. They use the same electric motor in the P2 position,
but for the PHEV version of the vehicles, the electric motor operates at a higher voltage
and is able to produce more peak power.?%® The other component differences and
additions for the PHEVs over the non-plug-in hybrids include the addition of the on-
board charger, and the higher voltage, larger energy capacity battery pack.

These three examples illustrate that what the Agencies are asserting for the incremental
costs of a PHEV over strong HEV technologies are not supported in the market.
Because the Agencies disclose very little about how their costs were developed for
these technologies, particularly on the non-battery component side, it is virtually
impossible to understand what the drivers are for the increases in costs relative to the
Agencies’ previous analysis for the 2016 Draft TAR and EPA’s Proposed Determination.
The available PHEV market offerings do not support the Agencies’ upward adjustment
in costs relative to its previous analysis in the 2016 Draft TAR and EPA’s Proposed
Determination, and significant incremental and total system costs, and no justification is
provided for the change.

c. The Agencies make incorrect assumptions regarding strong
hybrids.

Regarding strong hybrids, the analysis has several errors, incorrect assumptions, and
methodology flaws. These combine to result in inappropriate combinations of
technologies with strong hybrids that are excessively costly and, in some cases, result
in a disbenefit in fuel efficiency.

For example, in the existing standards scenario, the model projects over 600 of the
approximately 1600 total vehicle models will be strong hybrids in 2029MY with the vast
majority of those 600 being P2 HEVs with an 8-speed automatic transmission and

2% Vehicles with more efficiency at better margins. Insideevs. Accessed on October 24, 2018.
https://insideevs.com/wp-content/uploads/2015/10/volt-profit-maring-increase.jpg.

2% GM: Chevrolet Bolt Arrives In 2016, $145/kwWh Cell Cost, Volt Margin Improves $3,500. Insideevs. Accessed on
October 24, 2018. https://insideevs.com/gm-chevrolet-bolt-for-2016-145kwh-cell-cost-volt-margin-improves-3500/.
297 SAE Paper# 2015-01-1152, as presented at 2015 SAE Hybrid and Electric Vehicles Technologies Symposium.
298 First Drive: 2016 Hyundai Sonata PHEV and HEV. Green Car Congress. Accessed on October 24, 2018.
http://www.greencarcongress.com/2015/05/20150526-sonata.html.
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coupled with an advanced gasoline engine with TURBO2 or CEGRL1 technology.
However, such a combination of advanced gasoline with a strong hybrid is an illogical
combination because some of the efficiency improvements of the advanced gasoline
engine are unnecessary and no longer have a worthwhile benefit when paired with a
strong HEV. Indeed ANL’s own modeling shows that in many cases, a TURBOZ2 or
CEGR1 engine technology coupled with a P2 HEV results in worse fuel economy/higher
GHG emissions than when coupled with a TURBO1 engine. Each dot in the charts
below represent the modeled fuel consumption improvement of a CEGR1 P2HEV
incremental to a TURBOL1 P2HEV. The charts show that, for both the medium SUV and
medium car vehicle classes, the improvement is negative meaning GHG emissions are
actually higher than they would have been if the less advanced technology (and less
costly) TURBO1 gasoline engine had been used.

Figure V-13 Incremental fuel consumption improvement (or loss) for CEGR1 P2HEV
relative to a Turbol P2HEV

MedSUV MedCar

As another clear indication of the failure of the CAFE Model to carry out is primary
purpose of finding the lowest cost path for compliance, the CAFE Model still selects
these technology combinations in the final results. This causes inflated costs (by
including unnecessary advanced engine technology with the strong HEV system) and
then of course, the model must also add even more technology to these or other cars
because these combinations actually cause GHG emissions to be higher than they
should. While not all vehicle classes show similar negative results, 6 of the 10 vehicle
classes show consistently negative results and 2 of the remaining classes show
efficiency gains of less than 1 percent. Such a small improvement could readily be had
by cheaper combinations of technology than the advanced CEGR1 engine represents.

Further, in several cases, the selected combinations of CEGR1 or TURBO2 with a
P2HEV are worse or only negligibly better than if the P2HEV had been paired with a
conventional gasoline engine with VVT. In Figure V-14 and Figure V-15 below, the
incremental efficiency improvements of CEGR1 P2HEYV are plotted relative to a
conventional DOHC VVT P2HEYV for the medium and small SUV vehicle classes.
Clearly the combination of technologies is illogical as the selection of such an advanced
gasoline engine (in the case of CEGRL1) increases cost substantially yet it only
marginally decreases or, in some cases, actually increases GHG emissions-- yet the
CAFE Model still selects that combination for some vehicles. In addition to making the
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analysis falsely indicate higher costs and more technology than what is actually needed,
this again confirms that that CAFE Model is using inappropriate logic or algorithms. A
cost optimization model would not be designed to allow selection of combinations that
are cost ineffective and conflict with the types of choices that vehicle manufacturers will
make in product planning and final design.

Figure V-14 Incremental improvement in fuel consumption for a medium and small SUV
SHEVP2 paired with a CEGR1 engine over the same SHEVP2 paired with a
conventional engine
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The model results also show unexpectedly and irrationally high differences in vehicle
classes for the same technology combinations. For instance, when comparing the
same technologies as used in the previous examples (i.e., the relative improvement of a
CEGR1 P2HEYV versus a conventional DOHC VVT P2HEV) for a medium size car, the
model predicts fuel consumption improvements of ~5 percent while the same
combinations of technology on a medium size performance-designated car shows
improvements in excess of 15 percent.

Figure V-15 Incremental improvement in fuel consumption for a medium non-
performance and performance car SHEVP2 paired with a CEGR1 engine over the same
SHEVP2 paired with a conventional engine

MedCar MedCarPerf
CEGR1 SHEVPZ improvement over DOHC VVT CEGR1 SHEVP2 improvement over DOHC VWT
SHEVP2, AT8 SHEVP2, ATS

<y, OPIPPDAIIE GO oot I ptrinst

a0 80 100 1] 20 10 60 80 100

Such discrepancies likely reflect fundamental mistakes in the inputs or Autonomie
model logic and cast considerable doubt on the validity and robustness of the data
relied upon for the NPRM analysis.

157



As noted above, utilizing the same rule to resize electric motors and batteries as was
used to resize ICEs is improper, particularly for strong hybrids. Manufacturers have
shown that they will optimize designs of both batteries and electric motors for each
particular vehicle model, and resizing is not done based on some arbitrary mass
reduction amount. The 3 generation Toyota Prius introduced for the 2010MY has a
listed curb weight of 3,042 pounds.2?® The 4" generation Prius has a base curb weight
of 3,050 pounds.3%° Accordingly, the vehicle has undergone essentially no effective
mass reduction from the 3" generation to 4" generation as a whole vehicle, yet almost
every aspect of the 4" generation powertrain has been redesigned and optimized. This
resulted in significant improvements in fuel efficiency and cost for the 4™ generation
model. The Agencies would not allow this optimization to occur and, as a result,
mistakenly oversizes batteries and electric motors.

Figure V-16 - Autonomie Modeled Power-Split Hybrid vs. Production Power-Split Hybrid
Vehicle Electric Motor 1 & 2 Max Power
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299 2010 Toyota Prius Spec & Performance. Nada Guides. Accessed on October 24, 2018.
https://www.nadaguides.com/Cars/2010/Toyota/Prius-4-Cyl/Liftback-5D/Specs.

300 2016 Toyota Prius Spec & Performance. Naga Guides. Accessed on October 24, 2018.
https://www.nadaguides.com/Cars/2016/Toyota/Prius/Liftback-5D-Three-14-Hybrid/Specs.
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As noted earlier, the Agencies provide little to no information of how costs were
developed for non-battery components. Without that information, stakeholders can only
guess as to why the costs have increased by such large amounts for strong hybrid
systems relative to the Agencies’ previous analysis for the 2016 Draft TAR and EPA’s
Proposed Determination. Without such details, it is unclear how much the improper rule
on resizing of batteries, the incorrectly modeled batteries, or the much larger than
necessary electric motors (that also have inappropriately high $/kW costs assigned to
them) may be contributing to the overestimation of costs for the strong hybrid systems.

d. The Agencies undervalue potential improvements for mild
hybrids.

For mild hybrids, the Autonomie modeling incorrectly assigns a smaller improvement for
BISG and CISG systems than those systems can achieve. Utilizing the fuel
consumption incremental value (FCIV) output file from the CAFE model, the modeled
improvements of BISG and CISG systems, relative to conventional engines, turbo-
charged engines, and high compression ratio engines without stop-start across the
vehicle classes show a range of improvements from 4 percent to 6 percent. And, when
looking at the configurations actually selected by the model in the existing standards
run, nearly 500 of the 1600 vehicle models in 2029MY are mild HEVs with 496 of those
500 selected as BISG systems. The vast majority of these are vehicles equipped with a
PO speed (with level 2 improvements) automatic AT10L2 transmission and mated with
a TURBOZ2 or CEGRL1 engine. A closer look at those combinations in the FCIV files
show estimated improvements in the 5-6 percent for most vehicle classes and 4-5
percent for pick-ups, the most common class that gets a BISG system.

Figure V-17 BISG Efficiency for Medium-sized SUV (Incremental to Turbo2 or CEGR1)
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Figure V-18 BISG Efficiency Pickup Truck (Incremental to Turbo2 or CEGR1)
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However, these improvements are substantially below all other estimates as to the
benefits of a BISG system. For example, Table 5.85 of the 2016 Draft TAR noted that
EPA was estimating 8 percent-9.5 percent improvement from 48V mild hybrids while
NHTSA'’s modeling files from the Draft TAR indicated it was assuming 7.5 percent to 10
percent across various vehicle classes. The 2015 National Academy of Sciences
report3°! estimated a 10 percent reduction in fuel consumption for mild hybrid
technology. ANL'’s recent report for DOE,3%? using Autonomie and done by the same
ANL staff that provided modeling results for the NPRM, indicated a modeled
incremental fuel consumption improvement of 8.5 percent to 12.7 percent across
vehicle classes from the 2015 to 2025 model years relative to turbocharged and non-
turbocharged gasoline spark ignited engines in the same model years. The newly
certified 2019 Ram 5.7L V8 2wd full size pickup is equipped with an optional 48V BISG
system and certification data3°® shows the option increases unadijusted fuel economy
from 17.90/31.35/22.18 to 20.80/31.95/24.68 respectively for city/highway/combined,
which represents an approximate 11 percent improvement in combined fuel economy.
Ward’s Auto reported on a Delphi 48V prototype system that was installed on a Honda
Civic and achieved a 10 percent reduction in CO2 emission levels back in July of
2016.3%4 Continental reports its BISG system has a 13 percent fuel savings.3%® Even

301 Electrified Vehicles, National Research Council. “Cost, Effectiveness, and Deployment of Fuel Economy
Technologies for Light-Duty Vehicles”. Washington, DC: The National Academies Press, 2015.
https://doi.org/10.17226/21744. p. 155, § 4.

302 “An Extensive Study on Sizing, Energy Consumption, and Cost of Advanced Vehicle Technologies. Argonne
National Laboratory. Accessed on October 24, 2018. https://www.anl.gov/argonne-scientific-publications/pub/145412.
303 Data for 2019 model year vehicles. Fuel Economy. Accessed on October 24, 2018.
https://www.fueleconomy.gov/feg/epadata/19data.zip.

304 “Delphi’'s 48V Bet Feels Like Sure Thing”, Wards Auto. Accessed on October 24, 2018.
http://wardsauto.com/technology/delphi-s-48v-bet-feels-sure-thing.

305 48 Volt belt-driven Starter Generator with integrated Inverter. Continental Automotive. Accessed on October 24,
2018. https://www.continental-automotive.com/en-gl/Passenger-Cars/Powertrain/Electrification/48-Volt-Mild-
Hybrid/48-Volt-belt-driven-starter-generator.
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EPA’s prior analysis for the Proposed Determination estimated a higher technology
effectiveness of 7 percent to 9.5 percent.3%® The Agencies provide no explanation or
cite any evidence to support why their estimations not only differ from previous
estimates and other sources but also contradict modeling results by the same ANL staff
for the recent DOE report.

As noted earlier regarding costs for the BISG system, the rollback proposal irrationally
increases non-battery costs by a factor of 2.17 for small cars and small SUVs relative to
medium size SUVs and trucks. Additionally, battery costs for the BISG systems are
substantially higher than previous analyses with no substantive evidence or rationale to
support the change. For the proposal, the Agencies assumed a 0.806 kWh battery
would be necessary regardless of the vehicle class yet previous analysis by the
Agencies relied on substantially small batteries of 0.25 to 0.5 kWh. 307.308 No
explanation of the need to upsize the battery was identified.

Further, the battery costs are now assumed to be ~$1,100 (2017MY) to ~$800
(2025MY) while previous analysis such as EPA’s Proposed Determination used values
from ~$500 to ~$300 in the same time period.3®® The 2019 Ram eTorque system,
noted earlier, only utilizes a 0.430 kWh battery for a full size pick-up.®1° Hyundai and
Kia use a 48V system in Europe on its Tucson and Sportage SUV models that utilizes a
0.46 kwh battery.3!! Resizing of the battery to a more representative size, which would
be about 53 percent of the size utilized for the proposed rollback, would dramatically
reduce costs to a level similar to those utilized in previous analyses.

To assess how much the erroneous assumptions for mild hybrids could be influencing
the results, CARB ran a sensitivity case with partially modified costs and efficiencies
only for the BISG system. Specifically, the fuel consumption improvements modeled by
ANL in the most recent report for DOE®3!? were utilized in place of the assumptions used
for the Agencies’ analysis. As noted above, ANL, via Autonomie modeling, identified
efficiencies between 8.5 percent to 12.7 percent for mild hybrids, relative to both
gasoline spark ignited and relative to turbocharged gasoline spark ignited across five
different vehicle classes. Using approximately the smallest modeled improvement

306 Table 2.90 GHG Technology Effectiveness of Mild Hybrids, page 2-339, Proposed Determination on the
Appropriateness of the Model Year 2022-2025 Light-Duty Vehicle Greenhouse Gas Emissions Standards under the
Midterm Evaluation: Technical Support Document, EPA-420-R-16-021, November 2016.

307 Table 6-29 — BatPac Results for Reference vehicle classes with MRO, Aero0 and RollO, PRIA, p. 376-377.

308 2016 Draft TAR, Section 5.3.4.3.2, p. 5-301.

309 Table 2.125 Costs for MHEV48V Battery, page 2-399, Proposed Determination on the Appropriateness of the
Model Year 2022-2025 Light-Duty Vehicle Greenhouse Gas Emissions Standards under the Midterm Evaluation:
Technical Support Document, EPA-420-R-16-021, November 2016.

310 New 2019 Ram 1500 Specifications. limediaevents. Accessed on October 24, 2018.
https://imediaevents.com/2019ram1500/Files_Only Content/Press-Releases/PDFs/2019 Ram_1500_SP.pdf.
311 Hyundai. Accessed on October 24, 2018. https://www.hyundaimotorgroup.com/MediaCenter/News/Press-
Releases/kmc-powertrain-180515.hub#.W8rJQ420uUK.

312 “An Extensive Study on Sizing, Energy Consumption, and Cost of Advanced Vehicle Technologies. Argonne
National Laboratory. Accessed on October 24, 2018.

https://www.autonomie.net/pdfs/ANL_BaSce FY17 Report 10042018.pdf.
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across the 2015 to 2025 model years for each of the five classes, improvements of 8.5
percent-11 percent were utilized for a modified CAFE Model run. Further, non-battery
costs for the cars and small SUVs were reduced to match the non-battery costs for the
medium SUVs and trucks—which still reflects higher costs than those previously used
by EPA in the Proposed Determination. The battery costs, which were noted above to
be excessive by approximately 50 percent due to erroneous oversizing of the battery,
were not adjusted. The results of this run are summarized in the table below. The
changes in BISG assumptions were significant as the first column shows average
vehicle technology costs to meet the existing standards dropped by $300 to $500 per
year, reflecting an approximate 25 percent drop in 2029 model year incremental
technology costs to meet the existing standards relative to the rollback standards.

Table V-15 Change in Average Vehicle Technology Costs with Corrected BISG
assumptions313

Existing Standards
Rollback Standards
MY assuﬁ:/efigﬁg?-civset ('Il}lelj:I?IMCEg((;New Ave. Tech Cost (NPRM BISG assumptions) -
P C Ave. Tech Cost (New BISG assumptions)
BISG assumptions)

2016 0 0

2017 41 0

2018 120 9

2019 166 16

2020 147 12

2021 211 22

2022 248 18

2023 342 15

2024 337 15

2025 321 14

2026 369 13

2027 380 14

2028 427 15

2029 470 16

2030 462 14

2031 454 14

2032 450 13

For CISG systems, the proposed rollback analysis indicates similarly low, and typically,
even lower, efficiency improvements than the BISG systems. Relative to BISG, CISG
systems are generally considered more capable and more efficient as they do not have

313 See submitted DVD, folder “BISG Changes Table V-15" for input and output files associated with this table.
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the same belt-related constraints including maximum torque limitations, load restrictions
on the front crank to avoid uneven crankshaft bearing wear, and mechanical energy
transfer losses. Further, the decision to implement a CISG system is typically made
early in the design process because doing so often requires an engine block casting
change. The assumption that manufacturers would not optimize the engine and
transmission when installing a CISG is not realistic and results in improper pairing of
advanced gasoline engines and transmissions in the modeling and leads to
underestimation of the efficiency benefits.

The Agencies fail to disclose the necessary details to conclude why the mHEV systems
are projected to have so much lower efficiency than past estimates. However, they
acknowledge it did not adjust final drive ratios, customize shift patterns, or resize
engines when the model adds a BISG or CISG to a vehicle. Directionally, all of these
likely result in less than full optimization to take advantage of the capability of the
system. For instance, the ability of the CISG system to provide low end torque makes it
an ideal technology to pair with an engine technology that may have poor low end
torque but improved efficiency under other conditions. Examples could include an HCR
engine sized with minimal low end torque to maximize efficiency improvements in other
operating conditions or a turbocharged downsized engine equipped with a larger turbine
to reduce backpressure but provide improved efficiency over a larger portion of the
engine map.

It is also undisclosed whether the ANL modeling took full advantage of the system like
vehicle manufacturers likely would to use the system not just at or near idle but to also
provide temporary boosts for acceleration and to enable engine shut-off during coasting
events such as Daimler’'s EQ Boost system.34 Further, the technology package
modeling results in the ANL files provided in the docket indicate that over 80 percent of
the modeled systems with mild hybrids resulted in performance improvements over the
baseline vehicle indicating some portion of the system capability was improperly
modeled to improve performance rather than reduce CO2 emissions. The assumption
that CISG systems are typically worse efficiency than BISG system reflects a lack of
understanding as to how the systems work and the underlying physics involved.
Regardless the reason, the Agencies knew better and should have used a more
appropriate estimate for the effectiveness of the system. By not doing so, the analysis
has underestimated the benefits of mHEV 48V systems and overinflated the costs for
compliance by forcing more costly technologies to be added to make up for the shortfall.

Systematically, the Agencies have changed from previous analyses and utilized several
key assumptions and methodologies that combine to generate artificially high
technology costs. The modeling of excessive over-compliance with the rollback
standards to underestimate the impacts of increased fuel usage to consumers and the

314 Mercedes Benz press release. Mercedes Benz. Accessed on October 24, 2018.
https://www.mbusa.com/vem/MB/DigitalAssets/AboutUs/PressReleases/PR-2019 Mercedes-BenzCLS.pdf.
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environment not to mention undermining the Agencies’ position that the rollback
standards are maximum feasible. The model itself uses a flawed ranking algorithm that
results in application of cost-ineffective technologies and correspondingly finds a more
expensive estimate of technology costs. Additionally, the Agencies’ methodology of full
simulation modeling failed to maintain baseline vehicle performance resulting in
significant portions of the technologies being applied to improve vehicle performance
rather than reduce vehicle GHG emissions causing even more technology (and cost) to
be added. Combined, these errors have a particularly exaggerated effect on the
electrification packages that estimate exaggerated costs due to oversizing of
components and batteries and significant vehicle performance gains.

4. The CAFE Model shows over-compliance without any reasonable
basis.

For the NPRM analysis, the Agencies have inappropriately modeled substantial over-
compliance with the proposed rollback without any reasonable basis, thereby violating
their own guidelines and statutory direction. This approach also results in an incorrect
calculation of the benefits and costs for the rollback as it underestimates significant
costs to consumers, GHG emission impacts, and air quality impacts.

In Table VII-22 of the NPRM,3!® the Agencies show that the modeling run for the
existing standards has the industry, as a whole, just meeting the required standard.
The table indicates the required standard in 2029MY is projected to be 175 grams per
mile (g/mi) and the achieved fleet average is 174 g/mi. However, when it comes to
modeling the proposed rollback, Table VII-2331¢ shows a required standard of 240 g/mi
but the achieved fleet average is 230 g/mi, resulting in substantial over-compliance of
10 g/mi. Given the total difference in the rollback and existing standards is 65 g/mi, this
over-compliance represents over 15 percent of the gap between the two.

In the CAFE modeling, the over-compliance is even more excessive where Tables VII-
1317 and VII-2318 show that nearly 3 mpg of over-compliance is modeled in the proposed
rollback representing over 28 percent of the entire gap between the required standard in
the existing standards (46.6 mpg) and in the proposed rollback (37.0 mpg). Over the
course of the CAFE regulation, for which there is a lengthy record, manufacturers have
not historically over complied with the required standards in any similar type of fashion
as what has been modeled by the Agencies. Based on data from EPA’s annual trends
report and Oak Ridge National Lab’s (ORNL) Transportation Energy Data Book, Figure
V-19 below shows that industry has not systematically over complied with the required
standards. Accordingly, it is inappropriate to be modeling such dramatic over-
compliance in the NPRM analysis.

315 83 Fed.Reg. at 43,283.
316 83 Fed.Reg. at 43,285.
317 83 Fed.Reg. at 43,257.
318 83 Fed.Reg. at 43,259.
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Figure V-19 Fuel economy standards and actual unadjusted fuel economy31°
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Modeling such over-compliance in the proposed rollback skews the results of the
analysis and misleads the stakeholders as to the impacts on consumers and the
environment. It does so by falsely under-estimating the increase in fuel consumption
that consumers will face in operating costs, the increase in criteria pollutant emissions
from increased refining and handling of the additional fuel, and the increase in GHG
emissions emitted by vehicles. For example, the inappropriate modeling of the rollback
scenario underestimates 18 billion gallons of gasoline being consumed, between
calendar year 2016 through 2032.

Lastly, the modeled over-compliance in the proposed rollback (which is used to define
the benefits and costs of the rollback) shows that the industry as a whole, would actually
comply with the existing 2021MY standards instead of the proposed rollback at 2020MY
standards. A full 13 of the 16 manufacturers would also individually meet the 2021MY
CAFE standards even though the Agencies have proposed to flatline the standards at
2020MY and claimed to model compliance only with the 2020MY standards. Further,
the remaining three (Ford, Fiat Chrysler, and Volkswagen) only fall short of the 2022MY
standards because the Agencies presume a significant shift in fleet mix to more cars in
the proposed rollback which effectively makes each of these three manufacturers’
standard over 2 mpg higher in the rollback scenario in 2021MY compared to the current
standards scenario in 2021MY. The presumption that this proposed rulemaking, which
is yet to be finalized, would result in this dramatic shift in sales mix for a model year that

319 See CARB created “FuelEconomy” Excel Spreadsheet, which uses data from the following sources:
https://cta.ornl.qov/data/chapter4.shtml (Table 4.11) and EPA 2016 Trends Report:
https://nepis.epa.gov/Exe/ZyPDF.cqgi?Dockey=P100TGIA.pdf.
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is effectively only two years from now, is even more unrealistic considering both Ford32°
and Fiat Chrysler32! have publicly announced that they will be ending sales of virtually
all car based models. And, in addition to the rollback scenario modeled by the Agencies
having sufficient over-compliance to meet the 2021MY current standards instead of the
proposed 2020MY maximum feasible standards, it has so much over-compliance that
nearly 40 percent of the manufacturers would also meet the existing 2022MY standards.

Given the entire analysis and its net benefits and costs are predicated on this modeled
over-compliance, the Agencies have actually modeled compliance with more stringent
standards than proposed. According to EPA’s Guidelines for Preparing Economic
Analyses3??, the agency “...should develop baseline and policy scenarios that assume
full compliance with existing and newly enacted (but not yet implemented) regulations.”
Modeling substantial over-compliance in the rollback scenario is contrary to this
guideline. For NHTSA, this violates its requirement to adopt maximum feasible
standards. It cannot credibly define the 2020MY standards as maximum feasible (and
flatline 2021 through 2026 standards from there) while basing its analysis on
compliance at levels comparable to the more stringent existing 2021MY standards.

In regards to assessing manufacturer compliance with the existing standards and
proposed rollback, one of the fundamental principles of the Agencies’ analysis is that,
within the defined constraints, manufacturers will seek the lowest cost to comply. The
PRIA states:

The CAFE model applies a given technology to a given vehicle and
estimates the incremental improvement in fuel consumption from the new
combination of technologies on that vehicle — with the ultimate goal of
applying the lowest cost technology combination that allows the vehicle
to meet the CAFE or CO2 standard.323

Within the defined constraints, this is usually done by adding the most effective
technology (in terms of percent COz2 reduction) at the lowest achievable cost. The
CAFE Model, however, fails to accurately do that and results in an overestimation of the
actual costs to comply with the existing standards.

5. The Agencies failed to choose appropriate technology packages.

In an attempt to decide which technologies to add to a vehicle, the CAFE Model uses an
algorithm to calculate a metric that would be expected to represent the most cost-
effective technology to deploy. This is intended to represent how each manufacturer

320 “Ford Details Plans to Improve Fitness, Refocus Model Lineup

and Accelerate Introduction of Smart Vehicles and Services” Ford Motor Company. Accessed on October 24, 2018.
https://s22.g4cdn.com/857684434/files/doc_news/archive/1-16-2018-deutsche-bank-press-release.pdf

321 Wayland, M. FCA to stop making Dart, 200; focus shifts to RAM, Jeep. The Detroit News. Accessed on October
24, 2018. https://www.detroitnews.com/story/business/autos/chrysler/2016/01/27/fca-plan/79400188/.

3228 5.4.1, p. 5-9, Guidelines for Preparing Economic Analyses, December 17, 2010 (updated May 2014), National
Center for Environmental Economics, Office of Policy, U.S. Environmental Protection Agency.

323 PRIA, p. 357.
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would quantitatively evaluate (i.e., rank) the available technologies to apply to a given
vehicle to decide on which technologies to deploy. In general, this metric would
typically be defined as some ratio of costs versus benefits. However, in the CAFE
Model, this algorithm metric is largely defined as the difference between technology
costs and fuel savings (only for the first 30 months of the vehicle’s life) divided by the
total affected sales for that vehicle. While this metric biases the model to select more
technologies on high volume vehicles, it also results in an illogical decision making
process for how a manufacturer would achieve compliance and results in a more costly
compliance path.

Specifically, this algorithm does not consider the full benefits associated with the
technology being applied for individual vehicles. Rather than look more simply at costs
divided by the full benefits of the technology like that used by EPA in its OMEGA model,
the formula in the CAFE Model primarily looks at costs minus the partial benefits of the
technology—namely, the benefits in the form of fuel savings in the defined 30 month
payback period. While the algorithm does attempt to further consider a larger portion of
the benefits of the technology, it does so in an inappropriate manner and still fails to
capture the full benefits.

The model emulates a CAFE compliance like approach where manufacturers can
choose to pay fines rather than comply. When modeling CAFE scenarios, the model
compares the costs of adding further technology necessary to comply versus the costs
of paying fines in lieu of complying. When it is cheaper to pay fines, the model would
stop applying technology. However, no such option exists in the EPA GHG standards.
Yet the CAFE Model still tries to monetize a theoretical fine that manufacturers would be
able to pay for failing to comply and includes a valuation of how much would be saved
in fines by adding the next technology. In fact, the scenarios input file for the CAFE
Model shows that it is directly using the CAFE fines amount (e.g., $5.50 per 0.1 mpg of
shortfall) to calculate the theoretical value of a CO2 credit for use in the CO2 CAFE
Model. This approach is not only invalid for modeling of the GHG standards, it results in
the partial benefits of the technology being scaled to a very small monetized value that
has virtually no impact on the cost calculation in the algorithm. EPA brought up the
same concerns during its preliminary review:

In reality, the value of a CO2> compliance credit to any manufacturer is a
function of complex and interrelated factors, making it difficult to
incorporate a realistic estimate into any model. The dollar value of a
credit for a particular manufacturer would depend on their compliance
status, their fleet composition and applied technologies, the cost of the
available technologies for further reducing CO. emissions, the availability
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of banked credits, the level of future stringency increases, and many
other factors.324

To make matters worse, this term of the algorithm does not even consider the full
benefit of the technology. When evaluating a technology that would reduce the
theoretical fines, the algorithm eliminates consideration or valuation of any benefits that
occur from the technology causing the vehicle to over-comply with its standard. As an
example, if a vehicle is currently 30 g/mi above its standard and the addition of a
specific technology would cause it to drop 40 g/mi to be at a net level of 10 g/mi below
its standard, the algorithm will only value the benefit from the first 30 g/mi of reduction
that would take the vehicle from 30 g/mi over to being in compliance at the standard.
The additional 10 g/mi of benefit, while real, is assigned zero dollars of valuation. This
results in technologies being ranked based on a less than full recognition of their
benefits and causes less cost effective technologies to be applied first. Said another
way, it results in the same technology being ranked lower if it is being considered for a
car that is already at or near its standard versus how it would be ranked for a vehicle
that is far dirtier than its standard. EPA noted this same finding in their preliminary
review of the model, stating:

The problem is that in truncating credit values at zero as shown in Equation 4, the
CAFE Model gives less consideration to technologies that reduce a vehicle’s CO2 below
its target, regardless of how cost effective that technology might be.3?> Even with both of
the algorithm’s two terms for partial valuation of the benefits of the technology, the end
result is that it causes the model to pick technologies with lower upfront cost rather than
technologies with better overall cost effectiveness. For example, on a vehicle that is
below, at, or barely exceeding its standard, the model might evaluate two theoretical
technologies. The first could be a $1000 technology that saves $900 in fuel costs in the
first 30 months (pays back 90 percent of its cost in that timeframe) which would make it
a very cost effective technology. However, that technology would not be applied by the
model before a very cost ineffective technology that costs $100 and only saves $1 in
fuel costs in the first 30 months (pays back 1 percent of its cost in that timeframe). In
the algorithm used by the CAFE Model, the second technology would look more
attractive as the net cost minus fuel savings is $99 while the second one is a net cost of
$100. For a model that is intended to minimize costs, this makes absolutely no sense.
Of course, it is also easy to see that you would need to put the second technology on
900 cars (at a cumulative cost of $90,000) to save $900 in fuel (or improve the fleet
emissions by the equivalent of saving $900 in fuel). On the other hand, you could put
the first technology on just one car (at a cumulative cost of $1,000 or just 1.1 percent of
the other technology’s cumulative cost), and save the same $900 in fuel (or improve the
fleet emissions by the equivalent of saving $900 in fuel).

324 William Charmley, email message to Chandana Achanta, June 18, 2018. Regulations. Accessed on October 24,
2018. https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0453, Attachment 5, p. 22.
325 |bid.
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In addition to the algorithm considering technology cost and early fuel savings, it also
considers total vehicle sales and ranks the same technology as more favorable if it is
being applied to a higher sales volume vehicle. When combined with the partial
valuation of the technology benefits that only considers full value for reductions on
vehicles significantly dirtier than their standard, this causes the model to not just
prioritize but inappropriately favor technology deployment on high volume vehicles that
are the highest emitters relative to their standard. In other words, for a given
manufacturer, the model will prioritize application of technology packages that are the
lowest up front technology cost to vehicles that are the dirtiest relative to their standard.
If a particular vehicle is already close to its GHG standard, the same technology
package that gets selected by a dirtier vehicle because it is the most cost-effective, will
be ranked lower by the algorithm and not applied to the cleaner vehicle, even though it
is equally cost-effective.

Worse yet, the model will continue to apply additional technologies that are less cost-
effective to other more-polluting vehicle models, instead of applying the more cost-
effective package on a vehicle that is already meeting its foot-print based GHG
standard. This causes the model to pile on technologies that are actually less cost-
effective on the highest volume and dirtiest vehicles in lieu of adding more cost-effective
technologies on lower volume or cleaner vehicles. Given the standards are a fleet
average standard and not standards that each individual vehicle model must meet, this
approach is completely illogical and creates an artificial compliance scenario that is
much more costly to the manufacturers. Vehicle manufacturers can generally be
expected to make prudent financial choices. If they are faced with the option of
lowering their fleet average by the same amount either by spending fewer cumulative
dollars to put a more cost effective technology on their cleanest vehicles or by spending
more dollars to put a less cost effective technology on their dirtier cars, they will chose
the lower cost alternative. The overall impact of this mistake in the ranking algorithm is
to substantially inflate the costs associated with compliance, particularly in the early
years of the existing standards. EPA also noted this in their preliminary review of the
model:

The As-Received CAFE model will only consider technology packages
where the value of CO: credits to the manufacturer exceeds the net
package cost, ignoring the potential for any cross-subsidization within a
manufacturer’s vehicle lineup. This net cost could be thought of as the
amount a manufacturer would need to adjust the vehicle price, higher or
lower, in order to offset any changes in consumers’ willingness to pay for
the vehicle due to the added technologies.326

326 William Charmley, email message to Chandana Achanta, June 18, 2018. Regulations. Accessed on October 24,
2018. https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0453, Attachment 5, p. 21 (footnote 11).
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As a simple demonstration of this fundamental flaw, a change to the ranking algorithm
was made in the source code of the CAFE Model without changing any other part of the
model.*?” The only change made was to which technologies would be applied first by
the model. The ranking algorithm was changed to a simpler ratio of technology costs
(incremental technology cost minus the same fuel savings during the defined payback
period as the original algorithm) divided by the full benefits of that technology, without
regard to sales volume or theoretical CAFE-based fines or how far above the vehicle
standards the car currently was. This change resulted in reduced costs for both the
existing standards and the proposed rollback that are summarized in Table V-16 below.

As shown in the first column of the table, the average vehicle costs to comply with the
existing standards are reduced by up to $700 per year in the early years of the
regulation and result in substantially lower cumulative costs to industry, lower purchase
price for consumers (and any associated impact on vehicle sales or scrappage), and
shorter consumer payback from fuel savings. The second column shows an expected
much smaller impact on the rollback standards where less technology is applied.
Combined, this results in the incremental costs for the average vehicle to comply with
the existing standards relative to complying with the rollback to be reduced by as much
as $600 per year in early model years and approximately $200 per year in the latter
years of the program. The fact that this simple change found a cheaper path to achieve
compliance than the original algorithm confirms that the Agencies’ analysis is incorrectly
calculating costs of compliance.

Table V-16 Comparison of average incremental technology costs for existing standards
and proposed rollback when using simple technology cost ratio328

Existing Standards Rollback Standards
MY Ave. Tech Cost (Old formula) - Ave. Tech Cost (Old formula) -
Ave. Tech Cost (New Formula) Ave. Tech Cost (New Formula)
2016 $0 $0
2017 $113 $43
2018 $328 $50
2019 $518 $86
2020 $671 $88
2021 $671 $40
2022 $611 $38
2023 $566 $37

327 No changes to the efficiencies of any technologies or costs of any technologies or any of the other pathway
constraints (proper or improper) imposed in the model for this analysis.
328 See folder “Efficiency Algorithm Change TableV-16” for input and output files used to making this table.
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2024 $306 $33
2025 $172 $33
2026 $34 $33
2027 $71 $39
2028 $174 $41
2029 $242 $41
2030 $227 $42
2031 $232 $41
2032 $251 $41

The failure of the CAFE Model algorithm to find a cost-effective compliance path is also
apparent in an examination of the sensitivity cases disclosed in the NPRM. Specifically,
Table VII-93 in the NPRM notes sensitivity runs for payback periods of 12, 24, and 36
months relative to the default analysis using 30 months.3?° As noted above, the ranking
algorithm’s primary valuation of the benefits of a technology is reflected in the
subtraction of fuel savings during the defined payback period from the technology costs.
The three payback sensitivity runs show that, without changing anything in the model
related to costs or benefits of the technology or platform/engine/technology availability
or sharing constraints imposed by the CAFE Model, a change regarding the length of
payback in the ranking algorithm results in the CAFE Model finding a cheaper path for
manufacturers to comply, in every case. When lengthening the payback period used in
the algorithm, the average 2029MY manufacturer’s suggested retail price for vehicles
estimated to meet the existing standards drops from $35,161, to $35,078, and then to
$34,996 for 12, 24, and 36 month payback periods, respectively. Again, this change
does not alter how the technologies perform and only alters which technologies are
applied first by the model and yet it finds a cheaper path that would save manufacturers
and consumers money. This is not a rational or logical outcome for the model to pick
more or less cost effective routes to comply without making any changes to technology
costs or benefits.

The inappropriate use of fuel savings during the defined payback period in the ranking
algorithm as the primary measure of the benefit of the technology is also highlighted in
another of the sensitivity runs in Table VII-93 of the NPRM. Specifically, the *high oil
price with 60 month payback’ scenario shows a dramatic reduction in compliance costs

329 83 Fed.Reg. at 43,360.
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for 2029MY in the existing standards, even after adjusting for a different fleet mix.33°
The CAFE Model finds a much cheaper path to comply simply when it assumes
customers will be faced with higher fuel prices and when the ranking algorithm
considers fuel savings over 60 months instead of 30 months. In the COz2 run output file
‘compliance report’ for the sensitivity runs posted by NHTSA on its FTP site, this
scenario resulted in lower average costs for both cars and trucks to comply. As shown
in Table V-1717 below, average car costs to comply were nearly $700 less and average
truck costs nearly $50 less. By utilizing the same car/truck fleet share ratio from the
default run, the combined fleet average cost from the sensitivity run indicates the CAFE
Model found a path that was nearly $400 per vehicle cheaper to comply. A comparison
of the achieved GHG levels shows that the sensitivity case also results in a fleet that
over-complies by an additional 2 g/mi.

Table V-17 Average vehicle costs in "High oil price and 60 month payback" sensitivity
case compared to default central NPRM case

MY2029 Existing

MY2029 Existing

Savings relative to

GHG Standards, GHG Standards, default run
Default run High oil and 60
month payback run
Average Car cost $2,542 $1,858 $684
Average Truck cost $3,114 $3,068 $46
Combined* $2,815 $2,437 $379
Combined- fleet 2 g/mi additional
average 174 g/mi 172 g/mi .
over-compliance

performance

* Car/truck sales fractions from default run (52 percent car/48 percent truck) were utilized with
the average car and truck costs in the sensitivity run to calculate a comparable combined fleet
average cost and fleet performance level.

This further demonstrates that the ranking algorithm utilized by the CAFE Model fails at
its primary purpose—to find the most cost effective path to compliance given all the
technology options and pathway constraints. It is completely nonsensical that changes
solely in the ranking algorithm, which make no change to the actual benefits or costs of
the available technologies, results in dramatically different compliance costs. By failing
to consider the actual full CO2 benefit of the technology in the ranking algorithm, the
model chooses to apply technologies in an illogical fashion that exaggerates costs.
EPA recommended modifications to the “efficiency” metric, which would have resulted

330 |In the presence higher fuel prices, the model presumes consumers will seek out vehicles with higher fuel economy
and simulates this by reducing the fraction of new vehicle sales that are trucks/SUVs and increasing the fraction that
are cars. The sensitivity case referenced caused such a shift so the individual car and truck average prices were
used and reweighted back to the same car/truck fraction of new vehicle sales that is used in the default central NPRM
analysis.
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in lower costs and better utilization of efficient technologies.®3! However, it appears this
input was ignored in the model released with the NPRM.

In addition to incorrect assumptions in the cost efficiency ranking algorithm, technology
costs are further inflated when the CAFE Model applies technologies that have been
modeled erroneously such that they provide little or no benefits (or even disbenefits). In
such cases, the manufacturer gains little in terms of achieving compliance but
nonetheless must absorb the costs of applying those technologies because the ranking
algorithm is not smart enough to avoid selecting them. By examining the effectiveness
and cost input files to the CAFE Model, CARB identified several advanced gasoline
engine technologies and transmission technologies that appeared to provide little
benefit in terms of CO2 reduction but were being applied in significant volumes to meet
the existing standards in the Agencies’ analysis. Setting aside the point that, in most of
these cases, the Agencies have erroneously underestimated the benefits of these
technologies as described above, the CAFE Model should still make valid decisions
about which technologies are advantageous to deploy given their assumed costs and
efficiencies. However, this is not the case. CARB examined one technology to illustrate
this point, namely cooled exhaust gas recirculation (known in the Agencies’ analysis as
CEGR1).

CARB performed a sensitivity run in the CAFE Model to assess how removing CEGR1,
a technology that is utilized substantially in the Agencies’ central analysis, from the pool
of available technologies would affect the cost of compliance for both the existing
standards and the proposed rollback. This was done by entering “SKIP” flags for these
technologies in the market input file of the CAFE Model, thereby preventing these
technologies from ever being added to a vehicle during the model run. Given the model
is designed to pick the lowest cost compliance path for manufacturers and only apply
the most effective technologies, it is expected that removing a technology that is utilized
would increase costs for compliance. However, the results, which are summarized in
Table V-18 below, show reduced costs to comply with the existing standards, which is
the opposite of the expected and rational result. The first column of the table shows the
difference in average vehicle costs to comply with the existing standards between the
default scenario (CEGR1 included) and the modified scenario where that technology
was blocked from application by the model (CEGR1 removed). This column shows
removing CEGR1 reduces costs to comply with the existing standards by approximately
$50 per year in the earlier years and over $100 in the later years. This again confirms
that the CAFE Model is flawed as it does not identify, within the constraints imposed
and with unchanged costs and efficiencies of the remaining available technologies, the
lowest cost path for manufacturers to comply.

331 william Charmley, email message to Chandana Achanta, June 18, 2018. Regulations. Accessed on October 24,
2018. https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0453, Attachment 5, p. 6, 21-25.
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Table V-18 Comparison of compliance costs when CEGR1 technology is eliminated33?

Existing Standards Rollback Standards
Ave. Tech Cost (CEGR1 incl) - Ave. Tech Cost (CEGR1 incl) -
Ave. Tech Cost (CEGR1 removed) Tech Cost (CEGR1 removed))
2016 $- $-
2017 $5 $0
2018 $25 $-
2019 $18 $0
2020 $39 $0
2021 $53 $0
2022 $61 $0
2023 $70 $0
2024 $75 $0
2025 $83 $0
2026 $86 $0
2027 $101 $0
2028 $106 $0
2029 $109 $0
2030 $111 $0
2031 $110 $0
2032 $110 $0

As a second example, CARB looked at excluding different transmission technologies.
Transmissions were selected because the CAFE Model uses advanced transmissions
on the vast majority of the fleet and, as noted earlier, there were some inconsistencies
in the modeled improvements when advanced transmissions were coupled with different
engine technologies. Additionally, Figure 6-151 on page 356 of the PRIA (shown as
Figure V-20 in this comment letter) showed a wide spread of modeled incremental
benefits spanning a possible increase, decrease, or no change when looking at any
advanced transmission above a 6-speed (with level 2 improvements) automatic
transmission.

332 See submitted DVD, folder “No CEGR Table V-18” for input and output files associated with this table.
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Figure V-20 (Figure 6-151 from the PRIA) Range of effectiveness for automatic
transmissions across all different technologies and vehicle classes
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By disabling all transmissions above a 6-speed (with level 2 improvements) automatic
transmission in the input files for the CAFE Model, a run was done that was prevented
from adding any of the advanced transmissions. The column on the right reflects the
change to the average vehicle technology costs to meet the proposed rollback when the
advanced transmissions are no longer available and shows an expected result. That is,
when a technology that is picked frequently by the model is removed from the list of
available technologies, other more expensive technologies must be selected and
average vehicle costs go up by approximately $60 per year.
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Table V-19 Comparison of compliance costs when advanced transmissions are
restricteds3s33

Existing Standards Rollback Standards
MY Ave. Tech C_os_t (Defaul_t: Advanced AAgsér;rfeC: TCr Zi;EnDi(sefs?(l:rlwt;
Transmissions Available) - Available) -
Ave. Tech Cost (Advanced Ave. Tech Cost (Advanced
Transmissions restricted) Transmissions restricted)
2016 $0 $0
2017 $18 $4
2018 $32 $15
2019 $59 $8
2020 $94 -$19
2021 $77 -$58
2022 $70 -$58
2023 $100 -$57
2024 $142 -$57
2025 $181 -$56
2026 $241 -$60
2027 $292 -$60
2028 $310 -$68
2029 $325 -$68
2030 $318 -$63
2031 $315 -$63
2032 $317 -$62

The first column in the table shows what happens to average vehicle costs to meet the
existing standards. As the existing standards are more stringent, there is an increased
use of advanced transmissions coupled with advanced engines and the expected result
would be that average vehicle costs would increase by eliminating the advanced
transmissions. However, the actual result is the opposite. That is, average vehicle
costs go down by $100 to $300 per year.

The conclusion from these two model runs is counterintuitive to what a rational model
would be expected to do: by eliminating available technologies for manufacturers to
utilize, the CAFE Model finds a cheaper path for manufacturers to comply with the

333 See submitted DVD, folder “No Advanced Transmissions Table V-19” for input and output tables associated with
this table.
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existing standards. This is not just a quirk or anomaly but demonstrates that the logic
utilized by the model to choose which technologies to apply is wrong.

6. The Agencies did not conduct a performance-neutral analysis.

Despite claims to the contrary, the Agencies did not conduct a performance neutral
analysis to appropriately assess the isolated impacts of the existing and proposed
rollback standards. By failing to maintain performance neutrality, the analysis gives an
inaccurate accounting of the benefits and costs attributable solely to the existing
standards and proposed rollback, most notably by exaggerating the costs and types of
technology that will be required to meet the existing standards.

In several areas of the NPRM, the Agencies allude to an approach that was used in
modeling to assure the performance of the baseline vehicles was maintained as various
technologies were added. For instance, the NPRM notes334:

In the simulation modeling, resizing was applied to achieve the same performance
level as the baseline for the least capable performance criteria but only with
significant design changes.

And:

In addition, simulation modeling was conducted to determine the appropriate
amount of engine downsizing needed to maintain baseline performance across all
modeled vehicle performance metrics when advanced mass reduction technology
or advanced engine technology was applied, so these simulations take into
account performance neutrality...

The PRIA apparently intended to also address the topic of performance neutrality by
dedicating an entire section to describe the approach and rationale used. However,
other than designating a section title in the document, “6.2.3.1 Simulating performance
neutrality,”3*> nothing was provided as the entire section was left blank before moving
on to the next section in the document. See below — headings with no words.

Figure V-21 Subsection Titles from PRIA, Page 223

6.2.3.1 Simulating performance neutrality

6.2.3.2 Towing capacity for trucks

Contrary to the stated intent (or unstated in the case of section 6.2.3.1) to maintain
performance neutrality, the modeling and analysis did not actually carry this out.

334 83 Fed.Reg. at 43,208, 43,026.
335 PRIA, p. 223-224.
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a. The Agencies inappropriately restricted engine resizing.

When efficiency improvements are made to a vehicle, the engine no longer needs to
deliver the same horsepower or torque to maintain the existing performance levels. For
instance, if a vehicle is made lighter, more aerodynamic, or utilizes a more efficient
transmission, a less powerful engine can be utilized and still achieve the same
acceleration and speed-related performance. Accordingly, as additional improvements
in efficiency are incorporated, the engine must be resized (generally done by changing
to a smaller displacement or using fewer cylinders) to maintain the original performance.
However, the CAFE Model inappropriately restricts resizing of an engine to only occur
when the Agencies have arbitrarily decided that a particular vehicle model collectively
has had ‘enough’ of a change in mass reduction to warrant a smaller engine. This is a
departure from past practice by EPA and is an artificial constraint that limits the
optimization of the technologies being applied. The Agencies defend this decision by
saying vehicle manufacturers will not incur the expense of resizing the engine if only
small reductions to mass or road load are made and uses a whimsical example of a
manufacturer that would certainly not resize its engine upon opting to remove the floor
mats from a vehicle. While this may sound logical, it is not reflective of how
manufacturers will approach the decision. In the presence of the existing standards
where technologies are being increasingly applied at added cost, manufacturers cannot
afford to leave efficiency gains on the table by not maximizing the reductions of the
added technologies to minimize added total costs and remain competitive. Further,
manufacturers plan ahead to consider not only the impacts on this particular vehicle but
on other vehicles that may ultimately also use a variant of the same engine. These
decisions reflect a complicated set of factors manufacturers must balance and the
Agencies’ attempt to reflect this in a simplistic rule about which technology combinations
would warrant a resizing of the engine is flawed.

b. The Agencies erroneously resized engines.

Secondly, even in the overly limited cases where the Agencies decided ‘enough’
technology had been applied to warrant resizing of the engine, the modeling did not
actually carry it out appropriately. As noted above, the Agencies represented that the
analysis was “...conducted to determine the appropriate amount of engine downsizing
needed to maintain baseline performance ...when advanced mass reduction technology
or advanced engine technology was applied.” However, a review of the ANL Autonomie
modeling result files in the docket developed by ANL staff for the CAFE Model to use as
effectiveness values for each of the technology combinations indicate this was not
actually done. The files reveal that while resizing was limited, as indicated, to cases
where significant mass reduction (which in the Agencies’ analysis would be at mass
reduction level 3, called ‘MR3’, or above) was applied, the engine was not actually
resized to match the baseline performance of the vehicle to which it was being applied.
Instead, the resizing was only simulated for cases where those levels of mass reduction
were applied, in the absence of virtually all other technology or efficiency improvements.

178



For example, in the midsize nonperformance vehicle class, of the nearly 106,000
modeled technology combinations of engine technologies, transmissions, electrification
technologies, mass reduction improvements, tire rolling resistance improvements, and
aerodynamic improvements, only 164 combinations were resized. Of the 164 that were
resized, every single one assumed the vehicle for which the engine was to be resized
was equipped with a base transmission (unimproved 6-speed automatic) and absolutely
zero improvements in areas that would make the vehicle more efficient such as lower
tire rolling resistance or improved aerodynamics. Accordingly, the model attempted to
find the optimal size of the engine only in unrealistic vehicle combinations of significant
mass reduction combined with no other technological improvements. This results in a
systematic underestimation of the appropriate amount of engine resizing. As one would
expect, by the time a manufacturer has implemented a significant amount of mass
reduction on a vehicle, it has also likely implemented a substantial number of other
improvements in the vehicle be it through a more advanced transmission, better tires,
improved aerodynamics, or even mild hybridization. Because none of these other
improvements are considered when determining the new size of the engine, the engine
ends up being oversized for the vehicle resulting in improved performance and a less
than optimal reduction in GHG emissions.

This is clearly not reflective of what vehicle manufacturers would do as the decision to
resize an engine is made early in the design process of the vehicle and such decisions
are made with the knowledge of the intended levels of other technology being applied.

It would be completely illogical for a vehicle manufacturer to size an engine for a future
vehicle presuming it would use a 6 speed transmission and no other technologies, when
the manufacturer knows that the vehicle is actually going to be equipped with a
continuously variable transmission and specific levels of improvement in tire rolling
resistance and aerodynamic drag. The Agencies could and should have readily done
more appropriate modeling to accurately reflect downsizing in concert with the actual
technologies being applied and simply chose not to for undisclosed reasons.

c. The Agencies failed to maintain performance neutrality in resized
engines.

Further, in the limited technology cases where the Agencies did engine resizing, they
failed to maintain performance neutrality. Table II-7 of the NPRM?33¢ indicates the target
0-60 miles per hour (mph) acceleration times for each vehicle class. While the NPRM
notes the Agencies was looking at passing time as a performance metric to maintain
baseline vehicle performance, no defined target is disclosed in the NRPM. However, a
look at the ANL data files in the docket disclose both 0-60 mph acceleration time and
passing time for each of the modeled combinations of technology. These files
consistently show substantial improvement in performance is modeled even when the
engines were deliberately resized to maintain baseline vehicle performance. For

336 83 Fed.Reg. at 43,027.
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instance, in looking at the 164 cases noted above for the midsize nonperformance
vehicle class, the NPRM indicates 9.4 seconds is the performance neutral target for O-
60 mph acceleration time. Yet every single one of the 164 modeled combinations
results in a faster time indicative of improved performance. The histogram below shows
that every combination is below 9.4 seconds, with half of the results significantly faster
by more a margin of more than 0.5 seconds. Even had the target time been 9.0
seconds, effectively half of the simulations resulted in improved performance.

Figure V-22 Midsize non-performance vehicle 0-60 mph acceleration times (in
cases where the engine was resized, seconds)
70
60

50

40

30

20

10 I
o N m -

A N e e e L A A U

Number of modeled
combinations

0-60mph time (sec)

With respect to passing time, the data also shows improved performance. While the
target time was not disclosed in the NPRM, one can presume that all modeled
combinations met or surpassed the target (because any combinations that failed to
maintain performance would have been rejected). From a similar histogram, it is
apparent that performance was improved in virtually all cases. Presuming the target
time was near 9.0 seconds, all but 4 of the 164 modeled combinations are substantially
faster—reflecting over 2.0 seconds faster for most combinations. Even if the target time
was intended to be as fast as 7.0 seconds, approximately half of the modeled
combinations, where performance neutrality was specifically being modeled, result in
improved performance.
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Figure V-23 Midsize non-performance vehicle passing times (in cases where the engine
was resized, seconds)
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This systematic modeling of improved performance results in an underestimation of the
CO:2 reducing effectiveness of the deployed technologies and an overestimation of the
level of technology (and corresponding costs) that must be deployed to meet the
existing standards.

d. Non-resized engine results in even greater performance
improvements.

In cases where the modeling did not resize the engine for the specific technology
combination, the performance improvement is even more dramatic. For example, as
noted above, only 164 of the nearly 106,000 modeled technology combinations for the
midsize nonperformance vehicle class involved engine resizing. For the other 99.8
percent of the packages, performance improvements were also falsely included in the
modeling. The histogram below shows 0-60 mph acceleration time for the midsize
nonperformance vehicle class targeting a 9.4 second time. Over 94 percent of the
packages modeled result in improved performance thereby underestimating efficiency
improvements of the technology.
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Figure V-24 Midsize non-performance vehicle 0-60 mph acceleration times (in cases
where the engine was not resized, seconds)
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The passing time data shows similar results in the histogram below where effectively
100 percent of the modeled simulations are faster than the presumed target of 9.0
seconds. Again, even if the target was intended to be faster such as 7.0 seconds, more
than half of the modeled simulations represent improved performance.

Figure V-25 Midsize non-performance vehicle passing times (in cases where the engine
was not resized, seconds)
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By including such performance improvements in the modeled packages, the overall
efficiency improvement from the technology is underestimated. This results in the
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CAFE Model making inappropriate decisions as to which technology combinations to
deploy as those with additional performance gains will appear to be less effective.

Beyond looking only at the several hundred thousand possible technology combinations
which are clearly biased towards improved performance, an analysis was done to look
at which combinations were actually selected for the approximate 1,600 unique vehicle
variants in the final CAFE modeled results for the 2029MY. By comparing the
technology combinations identified in the CAFE Model output files with the ANL data
files for the same combinations, the analysis found the vast majority of selected
technology packages did indeed result in significant performance gains. The chart
below shows the percentage improvement (faster) in 0-60 mph acceleration time that
the selected combinations represented when applied to the modeled vehicles. Fewer
than 20 percent maintained baseline performance with gains of 2 percent or less in
acceleration time.

Figure V-26 Range of 0-60 mph acceleration time improvements across modeled
technology packages actually used for 2029MY vehicles by the CAFE Model
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The fact that this analysis includes such performance improvements is significant. As
the Agencies go to great lengths in Section 8 of the PRIA in an attempt to quantify the
value of attributes other than fuel economy to consumers, it is noteworthy that the
section almost exclusively talks about a potential economic or welfare loss to
consumers from more stringent standards. That is, that there is a perceived tradeoff in
more stringent standards that will cause vehicles to have fewer improvements in
attributes that consumers would value more highly (like performance improvements)
than the improved fuel economy. Notably, it talks about a higher valuation of attributes
like higher horsepower and faster acceleration and poses a theory that there should be
an economic or consumer benefit modeled that represents a monetary value for some
presumed amount of performance improvement that would happen in the absence of
standards that require improved fuel economy. However, the NPRM analysis for the
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existing standards actually includes performance improvements for the vast majority, if
not all, of the vehicles. Accordingly, the Agencies should be discussing the added
valuation to consumers of this improved performance to offset a portion of the
technology costs. Yet the Agencies fail to acknowledge any of this in its analysis and
prefer to cherry pick by looking only at the possibility of valuation of a welfare loss to
consumers as a result of theoretical foregone performance improvements. Given the
amount of mild and strong hybrid electrification the Agencies have modeled as
necessary to meet the existing standards, and as discussed further below, significant
gains in the noted performance metrics for those powertrains would also need to include
a substantial additional valuation to consumers for improved performance. And this
would be even without any valuation of improved attributes such as more low end
torque or reduced noise, vibration, and harshness that electrification brings—attributes
that automotive media, reviewers, and consumer satisfaction surveys often highlight.
The failure to appropriately model performance neutrality and falsely attempt to attribute
a loss of performance improvements to the current standards indicates the analysis was
purposely slanted to justify a pre-determined outcome to weaken the standards.

e. The Agencies overly constrain engine optimization for
manufacturers with shared engines across multiple vehicles.

Another contributing factor to NPRM'’s analysis not being performance neutral is the
engine sharing constraints imposed by the model. The NPRM notes:

In the current version of the CAFE model, engines and transmissions that
are shared between vehicles must apply the same levels of technology, in
all technologies, dictated by engine or transmission inheritance.33’

The Agencies have stated the intent of these constraints is to better represent industry
practices and avoid modeled solutions that represent increased levels of complexity in a
manufacturer’s product portfolio. However, the CAFE Model solution requires shared
engines to be identical in all aspects which is a much more restrictive requirement than
current standard industry practice, and leads to less optimization in the powertrain. For
example, Honda has often shared an engine across its Acura MDX, Honda Pilot, and
Honda Odyssey models. However, it has still made model specific changes to the
engine to meet the individual vehicle needs such as a different intake, calibration, and
fuel octane specification for the MDX version. Toyota recently indicated its intent to
deploy new engines across the vast majority of its global models using technology
similar to the new Camry engine. Yet Toyota acknowledges its intent is to “introduce 17
versions of nine new engines by 2021”338 confirming that the industry practice of sharing
engines is not reflected by the CAFE Model constraint requiring shared engines to be
identical in all aspects. GM currently utilizes an EcoTec single engine ‘family’ to create
11 variants of 3 and 4 cylinder engines ranging in displacement from 1.0L to 1.5L,
including turbocharged and naturally aspirated variants all built from just two blocks

337 83 Fed.Reg. at 43,136.
338 “Toyota revs engine development”, Automotive News. Accessed on October 24, 2018.
http://www.autonews.com/article/20180305/0EM03/180309685/.
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using common bore and bore spacing. GM indicates these engines are “engineered
and manufactured in multiple regions for global use” and that:

The global engine family consolidation is part of GM’s larger product
development strategy to reduce engineering and manufacturing complexity
and cost while improving competitiveness, efficiency and quality.339340

This overly restrictive sharing of identical engines newly imposed in the CAFE Model is
not consistent with today’s industry practices and results in less optimal engine sizing
and causes a systematic overestimation of technology costs to meet the existing
standards.

7. Modeling errors were exaggerated for electrified technology
packages.

In modeling of the electrified powertrains, the modeling methodology errors have an
even larger impact on an underestimation of the efficiency gains from various
electrification pathways. These include failure to pair appropriate engines with various
electrification levels, use of a fixed final drive ratio and transmission shift pattern, and
failure to maintain performance neutral technology packages.

For the Autonomie modeling, a fixed final drive ratio was utilized and, presumably, a
fixed shift logic based on the selected transmission. However as noted earlier, mild
hybrids such as belt integrated starter generator (BISG) or crank integrated starter
generator (CISG) systems can provide low end torque that, when optimized, allows a
vehicle manufacturer to operate the engine more frequently in the higher efficiency
regions (or, operate less frequently in poor efficiency regions such as near idle).
Vehicle manufacturers are now also using such systems to boost engine torque at
higher operating speeds such as Daimler's “EQ boost” system so they can keep the
engine operating in a more efficient operating region. Manufacturers have also been
utilizing such systems to allow a ‘sailing’ feature whereby the engine can be decoupled
and turned off during coasting events, further expanding the effective benefits that
deceleration fuel cut-off strategies and idle stop-start systems can obtain. From the
information disclosed in the NPRM, it appears that ANL did not utilize the system in
these manners nor did they allow for changes in gear ratios, final drive ratio, or
transmission shift logic to optimize for efficiency improvements when mated with
different electrified powertrains. As noted in the excel files in the docket indicating the
technology packages modeled by ANL for the various vehicle classes, the modeling
also chose to not resize the engine when coupled with a BISG or CISG system. This
omission results in a less than optimized system that does not take full advantage of the
mild hybrid system. As describe above, when optimized, vehicle manufacturers can

339 Future Chevrolets to Benefit from Small Gas Engine Family. Chevrolet. Accessed on October 24, 2018.
https://media.gm.com/media/us/en/chevrolet/news.detail.html/content/Pages/news/us/en/2011/Oct/1012 _gas_eng.
340 GM Introduces Extra-Small Block EcoTec Engine Family. Motor Trend. Accessed on October 24, 2018.
https://www.motortrend.com/news/gm-introduces-extra-small-block-ecotec-engine-family/.
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pair the system with an engine that has been sized and calibrated to achieve improved
efficiency at higher torque points but would otherwise not be feasible given its stand
alone performance at low torque points or during transient maneuvers (such as a
smaller HCR engine or a turbocharged engine with a larger, lower backpressure
turbine). Manufacturers incorporating a CISG system often are required to make a
engine casting change to accommodate the system which means that planning for the
system is done at a very early stage and no manufacturer would fail to pair the system
with an optimally sized engine and configured transmission to take full advantage of the
system’s capabilities.

For strong parallel hybrids (P2HEV or SHEVP2), the modeled technology packages
also have errors. While the NPRM notes that all power split HEVs (SHEVPS) are
mated with HCR engines, the P2HEV has no such restrictions and is often paired with
advanced engine technologies (TURBO1, TURBOZ2, CEGR). These are not likely
combinations utilized by manufacturers as they unnecessarily add both gasoline
technology and hybrid technology that negates many of the benefits of the advanced
gasoline technology. This error in the Agencies’ modeling leads to inflated technology
costs on vehicles that are converted into P2HEVs. For reference, approximately 35
percent of the final vehicle model configurations in the modeling simulations to meet the
existing standards are P2HEVs so this overestimation on costs has a significant impact
on fleet average costs.

Lastly, while the Agencies state the intent of the simulations were to define packages
that would maintain the baseline vehicle’s performance3*! (i.e., performance-neutral);
the reality is that the vast majority of electrified packages were sized such that
performance was significantly improved. Such improvements sacrifice efficiency
improvements that the technology would have otherwise provided. For example, in the
medium car vehicle class, the data from the ANL simulations®*? shows that 76 of the 88
strong electrified packages (including P2HPV, SHEVPS, BEV, FCEV, PHEV), where
ANL purposely resized the system to maintain performance neutrality, resulted in
notably faster O to 60 mph acceleration times and passing times. Designing packages
such that 86 percent of them are improved performance is not a credible attempt at
performance neutrality. And in some cases such as the P2HEV as shown in the
histograms in Figure V-27 below for the medium car performance vehicle class, the data
shows that every single modeled package resulted in improved performance relative to
the original vehicle performance. The histogram on the left shows the distribution of the
passing time for all of the modeled P2HEV technology combinations where the original
vehicle is presumed to have a target time of 4.6 seconds. As the figure shows, virtually
all of the modeled packages end up with passing times faster than 4.6 seconds. On the

341 83 Fed.Reg. at 43,026. “In addition, simulation modeling was conducted to determine the appropriate amount of
engine downsizing needed to maintain baseline performance across all modeled vehicle performance metrics when
advanced mass reduction technology or advanced engine technology was applied, so these simulations take into
account performance neutrality, given logical engine down-sizing opportunities associated with specific technologies.
342 Example of ANL file for midsize non-performance cars is “ANL_MidsizePerfo_07202017" file in the docket.
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right hand side, the figure shows the distribution of 0 to 60 mph acceleration times for
the modeled packages. The NPRM indicates a 6.0 sec target for this vehicle class yet
all of the modeled packages end up faster than the target.

Figure V-27 Distribution of Performance Specifications for P2HEV Systems
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For mild hybrids (BISG and CISG), over 82 percent of the 48,600 modeled
combinations result in improved acceleration and passing performance. When looking
at the data for all of the electrified packages (from mild hybrids through full BEVSs) that
were not purposely resized yet still intended to represent performance neutrality, 44,878
of the 53,818 packages, or greater than 83 percent, result in improved performance.
This failure to maintain performance neutrality with the modeling is a fundamental flaw
that makes it impossible to accurately isolate and quantify the impacts of the current
standards. Instead, the analysis intermingles performance and efficiency improvements
with the added technology but ascribes all of the cost solely to the standards. Given the
Agencies spend considerable time in Chapter 8 of the PRIA trying to substantiate how
much consumers value added performance, it appears inconsistent that they fail to
maintain performance neutrality for the analysis. Such an approach is necessary to
ensure the effect of the standards alone are being evaluated. Otherwise, the analysis
would need to recognize and quantify added value to the consumer in packages
modeled with performance gains or reallocate costs of the technologies applied to
apportion a share to enhanced performance rather than the standards. A true
performance neutral analysis would have resulted in the technology being applied in its
full capacity to improve efficiency while neither reducing nor improving baseline
performance. As can easily be predicted, this would have resulted in less technology
(and its corresponding costs) to meet the existing standards.

D. The Agencies’ vehicle analysis is counter to the state of the art.

An objective review of the rollback proposal in the limited time provided for comment,
without all the information used by the federal Agencies, reveals significant
shortcomings, omissions, and unsupported assertions. NHTSA and EPA have not
considered important aspects of the state of the art for controlling emissions from and
efficiently using fuel in motor vehicles. The Agencies have presented an analysis that is
counter to the evidence before it, leading to unreasonable increases in the estimated
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costs to meet the existing standards. The conclusions about the available technology,
and capacity to develop technology, are not based on reasonable inferences or
technical expertise. The facts have not significantly changed, just the view of the federal
administration.

The failure of the agencies to fairly consider the progress by the industry is shown by
their comments on the proposal. At the public hearings on this proposal in Fresno,
California, on September 24, and Dearborn, Michigan, on September 25, manufacturers
and their trade associations testified they support increasing standards. While they have
asked for flexibilities to accommodate a changing market, and CARB remains willing to
discuss sensible, supported flexibilities, their conclusions and CARB'’s are that the
standards should steadily improve.

If any changes are warranted, they must be based on sound data and analysis. To that
end, CARB has requested information from the manufacturers and the agencies to
support their positions. To date, the information provided has not demonstrated the
technology has fallen short of its previous assessment.

VI. The Fleet Impact Assessment is nonsensical,
disconnected from empirical data and established theory.

Having dramatically and erroneously inflated the costs of compliance, the Agencies next
turn to overstating the impacts of these inflated costs. These efforts turn largely on a
series of bootstrapped predictions, under which the Agencies purport to forecast
consumer behavior as cars become less polluting or more fuel efficient. The models
used to make these predictions have not been thoroughly reviewed, and turn out to
make predictions that sharply diverge from reality. They are not a proper basis for
abandoning the successful national program, much less for ignoring clear statutory
directives or attacking California’s authority.

As a threshold matter, relying on consumer preferences to generate asserted (and
false) benefits of the rollback is improper to consider under Section 202 of the Clean Air
Act and Section 43092 of EPCA. “Consumer preference” is not a factor in either statute
and so must take a back seat to explicit direction to protect public health and conserve
resources. The EPA Administrator is to set emissions standards for pollutants that
endanger public health and welfare. When setting these standards, “[t|he driving
preferences of hot rodders are not to outweigh the goal of a clean environment.”343 The
Secretary of Transportation must set the “maximum feasible” fuel economy standards.
While the Secretary may consider “economic practicability,” it would violate the statute
to treat “consumer preference” as a limiting factor.

Even if it were appropriate to base technical standards on consumer preference, the
weight of the evidence shows that while consumers greatly value fuel efficiency, market

343 International Harvester Co. v. Ruckelshaus (D.C. Cir. 1973) 478 F.2d 615, 640.
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inefficiencies mask the full extent of their preferences. As Dr. David Greene explains in
his attached report, Consumers’ Willingness to Pay for Fuel Economy and Implications
for Sales of New Vehicles and Scrappage of Used Vehicles, discussed in detail below,
the “energy efficiency paradox” is a well-established barrier to meeting consumers’
demand for efficient products.

The Agencies fail to account for other market behaviors. The analyses do not
adequately model how vehicle values will change in response to improving fuel
economy, or the competing effects of other attributes.

Besides inappropriately elevating consumer preferences as a decisional factor and
failing to recognize the energy efficiency paradox, the federal Agencies rely on an
inherently unsound model of how consumers make choices in the vehicle market. The
modeling of new vehicle sales, vehicle replacement (scrappage), changes in vehicle
miles traveled in response to changing fuel economy (rebound), and changes in
expected fatalities due to lightweighting or changes in travel (safety effects) is
fundamentally flawed in multiple respects.

The models are reliant upon unfounded assumptions, and the conclusions the Agencies
draw from the outputs of these models ignore principles of economics and rules of
reliable statistical analysis. The Agencies use improper methods to model new sales,
scrappage, and safety effects, which in turn produce incorrect and illogical results. In
the case of rebound, the Agencies use an inflated assumption and model the effect
incorrectly such that the resultant VMT is overestimated.

These flaws are pervasive and bias the results. Indeed, EPA warned in interagency
review comments that the models should be “tested for [their] validity,” remarking that
“[rleasonable models can predict badly,” that stakeholders were concerned, and, in
particular, that “[m]any of the policy conclusions of this proposal, especially regarding
safety, rely on the new scrappage model’s findings. How has the model been reviewed
and validated?” It had not.

These failures led NHTSA to flatly wrong conclusions. A closer look at the data by EPA
appeared to show that the SAFE proposal was very much unsafe overall, including
causing more fatalities even using some of the Agencies’ underlying (wrong)
conclusions and assumptions:

When EPA studied the CAFE model results (in CO-2 Mode) and broke
them into 3 cohorts of vehicles: 1) MY1975-2016; 2) MY2017-2020; and,
3) MY2021-2029, we found that roughly 7 percent of the proposal’s net
benefits are attributable to the MY2021-2029 cohort. In other words, over
90 percent of the net benefits are attributable to the MY1975-2016 and
MY2017-2020 cohorts. This suggests that over 90 percent of the net
benefits are being driven by the scrappage model and highlights
concerns that have already been raised. This would also seem to make
clear that over 90 percent of the net benefits are actually co-benefits of
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the proposal. While co-benefits are still benefits, this break out of where
the net benefits are being generated should be made clear and
transparent in this preamble. Further, if the “Welfare Loss” associated
with electrified vehicles is removed, as EPA believes it should be, then
the net benefits of the proposal in the MY2021-2029 cohort moves into
the negative (i.e., a net cost rather than a net benefit). In other the net
benefits of the MY2021 and later standards is, in fact, positive which is
inconsistent with claims made in this paragraph of “updated information
on the costs and effectiveness of technologies.” Also, the foregone fuel
savings in the MY2021-2029 cohort are made clearer and are on the
order of $200-201 billion of foregone fuel savings as contrasted to the
proposal’s foregone fuel savings on the order of $150-160 billion.
Regarding VMT and fatalities, a breakout of cohorts as described here
would also make clear the confusing VMT estimates generated by the
CAFE model where the inclusion of a rebound effect results in
considerably lower VMT for the MY1975-2016 cohort whether
considering the Augural or proposed standards. It is not clear why
rebound have any impact on those vehicles and why would rebound
decrease their VMT? It could (if presented) also make clear that, while
fatalities are projected to increase under the Augural standards relative
to the proposed standards, it appears the fatality rate (fatalities per VMT)
is actually higher under the proposed standards or, in other words, the
risk of fatality is actually higher under the proposed standards. Further
explanation of this issue is necessary.344

It is remarkable that the Agencies ignored EPA’s advice. Doing so is the height of
arbitrariness, and warrants judicial correction if the proposal is not withdrawn.

These four fundamental errors permeate through the rest of the savings and benefit
calculations, which falsely lead to a net benefit of the Agencies’ rollback. The analysis
supporting the rollback does not and cannot reliably predict the impacts of the existing
and proposed standards, given the flaws described below.

A. The New Vehicle Sales Model is flawed.

The first of the Agencies’ errors is an assertion that consumers will not buy new vehicles
at an appropriate rate because emissions reduction technologies will increase vehicle
prices. In addition to the price effects being inflated, as we have discussed above, the
consumer behavior projections are also wrong. Future overall new vehicle sales impacts
are estimated using inappropriate statistical analysis and falsely premised on the fact
that any vehicle price increase will have a negative impact on sales. However, research
that the Agencies themselves cite demonstrates that consumers do value some, if not

344 EPA Comments on the NPRM Sent to OMB (June 29, 2018). U.S. EPA. Accessed on October 24, 2018.
https://www.regulations.gov/document?D=EPA-HQ-OAR-2018-0283-0453. p. 119.
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all, of the future fuel savings that result from improvements in fuel economy and GHG
emissions. Furthermore, the Agencies used inappropriate methods to estimate these
impacts. This means that one of the Agencies’ core premises — that consumers will not
buy as many new cars under the existing standards — is unsupported. Indeed, reality
confirms: new vehicle sales, and prices, have continued to increase over the last
decade, even as the program has been successfully operating.34°

1. The modeling logic is flawed.

There is no basis to project that vehicle price increases associated with the existing
standards will reduce new vehicle sales. The process of new vehicle purchasing is
highly complex in a market of over one thousand configurations in any given model
year, and consumers consider a wide variety of factors, including fuel economy, when
deciding whether to purchase a new vehicle. Certainly if vehicle prices increased as a
result of a tariff or tax policy that did not affect any of the vehicles’ actual attributes (i.e.
paying more for the same good), demand for vehicles would be depressed. However,
according to the Agencies’ model, vehicle price is the only attribute that matters, and all
remaining fluctuations in future annual sales levels are attributed to past sales and
macroeconomic factors.

a. Overreliance on average vehicle prices obscures and
oversimplifies complex market dynamics.

One issue with relying solely on vehicle price as the only attribute in the sales model is
that the Agencies are seemingly3#® using just the average price of a new vehicle sold in
each quarter. Thus, when comparing the difference between policy scenarios, the
Agencies are effectively treating new vehicles as a homogenous group and ignoring the
significant variation in vehicle prices. There are thousands of models and configurations
of additional options available for vehicles in every model year as a result of each
automaker trying to differentiate itself from their competitors and meet the varied needs
of vehicle buyers. Price increases associated with regulatory compliance does not
necessarily imply that the average price of all vehicles will rise if consumers shift their
purchasing patterns. The regulation does not result in consumers choosing to buy or not
buy a car, but may rather just change which car they ultimately purchase -- which may
or may not have a higher price. When the CAFE Model simulates manufacturer
decisions for achieving compliance, the only type of decision they can make is whether
to add fuel saving technology to a specific vehicle, and if so, how much. (The model
does not allow for strategic pricing and cross-subsidization.) To the extent that
additional technology translates to an increase in vehicle price, in the real world,
consumers can choose to: 1) buy the vehicle anyway, 2) shift to a different vehicle, or
3) decide not to buy any vehicle. Only the third choice lowers new vehicle sales. The

345 See Figure VI-3 Annual U.S. Light Duty Sales, Average New Vehicle Transaction Price, Annual Median
Household Income, and Average New Vehicle Fuel Economy  (Indexed, 1985 Levels =100, Current Dollars).

346 The price data were not disclosed, and the data source is unable to supply the data to us, so it is not possible to
verify if this is true.
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total effect on the new vehicle market is the net effect of these individual vehicle
decisions across consumers. Accurately capturing the relative impact of sales shifts
versus no-buy decisions would require a more detailed consumer choice model, as
recommended by the CAFE Model peer reviewers. The current new vehicle sales model
has no way of capturing these types of effects.

By using only a single average price in the model, the Agencies obscure all of the
detailed dynamics in the highly competitive vehicle market that influence vehicle pricing
and simply assume any price increase will decrease sales. However, vehicle purchasing
is determined by many other factors, and consumers do not base their decision solely
on trying to minimize costs. To illustrate the wide array of vehicle prices and the effect
this could have on the average price of all vehicles, Figure VI-1 shows the range in
average new vehicle prices for different segments. The average of all vehicles during
this time period was $34,557, which is a function of all the various vehicle types sold.
Some vehicle segments are less than the average and some are more. For example,
Kelley Blue Book (KBB) shows that the overall average vehicle transaction prices
between 4/2015 and 7/2018 was $34,557, which ranged from a low of $32,414 on
5/2016 to a high of $36,756 on 12/2017. As shown in Figure VI-1, though, the range
between the most and least expensive vehicles are more than double the average price.
The average transaction prices for eleven vehicle segments (those in green) are below
the overall average, and start at $15,999. These tend to be smaller vehicle bodies but of
all styles: subcompact car, compact car, subcompact SUV/crossover, mid-size car,
compact SUV/crossover, sports car, mid-size pickup truck, minivan, full-size car, and
van. Notably, the hybrid/alternative energy cars are on average over $8,700 cheaper
than the overall average transaction price while the transaction prices for electric
vehicles are only $4,460 more expensive than the overall average transaction price.
The vehicle segments with higher average transaction prices (those in blue) are those
with large body styles as well as those vehicles in the luxury categories: mid-size
SUV/crossover, entry-level luxury car, luxury compact SUV/crossover, full-size pickup
truck, luxury mid-size SUV/crossover, luxury car, full-size SUV/crossover, luxury full-
size SUV/crossover, high performance car, and high-end luxury car.
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Figure VI-1 Average Transaction Price of New Vehicles by Vehicle Segment (data
compiled from Kelley Blue Book, 4/2015-7/2018, not including applied consumer
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The use of a single average for vehicle price in the model suggests that the prices of all
vehicles are increasing uniformly, even though price data also show changes in the mix
of vehicles being purchased, varying price changes up and down in different segments,
and changes in the extent of luxury options consumers are choosing. As Kelly Blue
Book (KBB) reported, the U.S. average transaction price for a compact car decreased
by 0.5 percent from December 2016 to December 2017 while that of compact SUVs
increased by 2.5 percent over the same time period.34’ KBB explains on multiple
occasions:

347 “Average New Car Prices Set Record High up Nearly 2 percent in December 2017, According to Kelley Blue
Book” Kelley Blue Book. Accessed on October 24, 2018. https://mediaroom.kbb.com/2018-01-03-Average-New-Car-
Prices-Set-Record-High-Up-Nearly-2- percent-In-December-2017-According-To-Kelley-Blue-Book.
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In early 2018, the shifting sales mix to trucks and SUVs has been particularly
extreme lately, and as volume shifts away from cars, the average vehicle price
ticks up...348

Then, average transaction price growth was headlined by SUVs, particularly in
the mid-size and full-size segments34°

And once again, prices are up due to the mix of sales skewing more toward SUVs
and away from cars.3%0

This difference in trends is further supported by California DMV transaction price data
for body style:

Figure VI-2 Transaction Price by Vehicle Body Style (CA Only)
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348 “Average New Car Prices Rise Nearly 4 percent for January 2018 on Shifting Sales Mix, According to Kelley Blue
Book” Kelley Blue Book. Accessed on October 24, 2018. https://mediaroom.kbb.com/2018-02-01-Average-New-Car-
Prices-Rise-Nearly-4- percent-For-January-2018-On-Shifting-Sales-Mix-According-To-Kelley-Blue-Book.

349 “Average New Car Prices Jump 2 percent for March 2018 on SUV Sales Strength, According to Kelley Blue Book”
Kelley Blue Book. Accessed on October 24, 2018. https://mediaroom.kbb.com/average-new-car-prices-jump-2-
percent-march-2018-suv-sales-strength-according-to-kelley-blue-book.

350 “New Car Transaction Prices Increase more than 2 percent on Sales Mix Skewed Toward Utility Vehicles, Away
from Cars, According to Kelley Blue Book” Kelley Blue Book. Accessed on October 24, 2018.
https://mediaroom.kbb.com/new-car-transaction-prices-increase-more-than-2- percent-sales-mix-skewed-toward-
utility-vehicles-away-from-cars.
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There are also other factors at play, such as dealer inventories: “Prices also are likely to
strengthen as the average days in inventory has begun to recede for the first time this
decade, which is a sign automakers are managing production well in the post-peak
demand era.”3!

b. The new sales model omits consideration of other vehicle
attributes, in contradiction to the Agencies’ own assessment in
other parts of the CAFE Model.

The omission of fuel economy/or vehicle operating costs (or any other vehicle attributes
besides price) in the new vehicle sales model is inconsistent with the Agencies’ own
discussion and treatment of consumers’ valuation of future fuel savings. Within the
CAFE Model, the manufacturers are assumed to select technologies that can payback
within 30 months, while the scrappage module includes multiple cost-per-mile variables
and the dynamic fleet share model includes a miles per gallon parameter. So in multiple
parts of the model, producers acknowledge that consumers are willing to pay for vehicle
improvements that yield fuel savings and used vehicle buyers consider fuel costs per
mile (which is comprised of both a vehicle’s fuel economy and current fuel prices); when
it comes to whether new vehicle buyers make a purchase, though, these factors have
been completely ignored. The Agencies even acknowledge:

Estimating the sales response to changes in average prices at the level of total
new vehicle sales likely fails to address valid concerns about changes to the
quality or attributes of new vehicles sold — both over time and in response to
price increases resulting from CAFE standards. 352

The Agencies defend their omission by citing the difficulties in data, analysis, and
programming that would be required to address this and yet ultimately conclude:

Because the values of changes in fuel economy and other features to
potential buyers are not completely understood, the magnitude - and
possibly even the direction - of their effect on sales of new vehicles is difficult
to anticipate. On balance, the changes in prices, fuel economy, and other
attributes expected to result from this proposed action to amend and
establish fuel economy and CO. emission standards are likely to increase
total sales of new cars and light trucks during future model years.3%3

How the Agencies arrive at this conclusion is unclear for multiple reasons. First, the
Agencies claim that consumers could in fact negatively view fuel economy

351 “Demand Quickly Backing Away from Cars, Pushing Average New-Car Transaction Prices Up for July 2018,
According to Kelley Blue Book” Kelley Blue Book. Accessed on October 24, 2018. https://mediaroom.kbb.com/2018-
08-01-Demand-Quickly-Backing-Away-from-Cars-Pushing-Average-New-Car-Transaction-Prices-Up-for-July-2018-
According-to-Kelley-Blue-Book.

352 PRIA, p. 958.

353 PRIA, p. 959.
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improvements but do not support this claim with any research. While it might be true
that some consumers value other vehicle attributes like vehicle size, comfort, or
performance at the expense of fuel economy improvements, this is not the same as
saying consumers would find vehicles with improved fuel economy as less appealing
solely from this attribute per se. However, the Agencies are contending that some
potential buyers may actually prefer to spend their money on gasoline rather than other
goods. This is absurd, and many academic studies confirm that when the price of
gasoline increases, demand for gasoline falls.3%* In fact, even the empirical studies
cited by the Agencies to support the rebound effect are based on the economic theory
that consumers decrease their demand for fuel when its cost increases.

The Agencies also contradict themselves. On the one hand, they conclude that fuel
economy and other attributes do play a role in total vehicle sales.3> On the other, their
new sales model completely omits both fuel economy and other vehicle attributes. To
simply exclude a variable in a model because it is too onerous to include under the
guise of lacking statistical significance is not sufficient justification to negate real-world
effects that the Agencies acknowledge exist. In fact, elsewhere in the CAFE Model,
manufacturers incorporate consumers’ willingness to pay for fuel economy
improvements, while the scrappage model considers the cost per mile of both existing
and future vehicles when estimating the probability of scrapping a vehicle. To include
these other aspects elsewhere while ignoring them within the new vehicle market,
whose consumers typically drive the most miles and stand to gain the most from fuel
economy improvements, is inconsistent and invalidates the results of this model.

This omission of the fuel savings that would result from the existing standards is also a
misapplication of the Gruenspecht effect that the Agencies are trying to include in their
model. As noted by Dr. Bunch, the Gruenspecht effect was initially posited for the effect
of criteria pollutant emission standards, where the additional costs of compliance were
not accompanied by any benefit to the purchaser. In the case of the CAFE and GHG
standards, the costs associated with the standards should be net of any fuel savings
that may result. So in the absence of including fuel economy or operating costs in the
model, the additional vehicle price should be offset by the expected fuel savings for a
proper accounting of the Gruenspecht effect.

As shown by historical data, new vehicle sales can increase at the same time as new
vehicle prices and fuel economy rise. Given that the documentation is ambiguous as to
whether the model uses future price projections in constant or nominal dollars, both are
presented here in Figure VI-3 and Figure VI-4. Comparing these trends illustrates the
complexity in forecasting new vehicle sales, and minimally that even if fuel economy

354 For example: Dahl, Carol, and Thomas Sterner. "Analysing gasoline demand elasticities: a survey." Energy
economics 13.3 (1991): 203-210.

355 83 Fed.Reg. at p. 43075 (“The purpose of the sales response model is to allow the CAFE Model to simulate new
vehicle sales in a given future model year, accounting for the impact of a regulatory alternative’s stringency on new
vehicle prices..."”).
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standards were depressing sales, other factors have overridden these price effects such
that sales have recently reached record levels despite record prices. Importantly, during
1986-1989 when CAFE standards were relaxed from 27.5 miles per gallon to as low as
26 miles per gallon, there is no perceptible change in the rate of increase in new vehicle
prices and yet sales declined regardless. Notably, the inflation-adjusted average price of
new vehicles has actually been declining most recently, despite steady increases in fuel
economy.

Figure VI-3 Annual U.S. Light Duty Sales, Average New Vehicle Transaction Price,
Annual Median Household Income, and Average New Vehicle Fuel Economy
(Indexed, 1985 Levels =100, Current Dollars)
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*U.S. BEA, https://www.bea.gov/national/xls/gap _hist.xlsx “Motor Vehicles, Table 10" Accessed October 2, 2018

**.S. BEA, https://apps.bea.gov/iTable/iTable.cfim?reqid=19&step=2#reqid=19&step=3&isuri=1&1921=underlying&1903=2055
“Average consumer expenditure per car, Overall” Accessed October 2, 2018

***J.S. Census Bureau, https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-income-households.html
“Table H-6 Median Household Income U.S. 1975-2017" Accessed October 2, 2018

**xx).S. EPA, https://www.epa.gov/fuel-economy-trends/report-tables-and-appendices-co2-and-fuel-economy-trends “Table 9.1
EPA Adjusted, EPA Unadjusted Laboratory, and CAFE Values by Model Year” Accessed October 2, 2018
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Figure VI-4 Annual U.S. Light Duty Sales, Average New Vehicle Transaction Price,
Annual Median Household Income, and Average New Vehicle Fuel Economy (Indexed,
1985 Levels =100, 2017 Dollars)
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*U.S. BEA, https://www.bea.gov/national/xls/gap hist.xIsx “Motor Vehicles, Table 10” Accessed October 2, 2018

**.S. BEA, https://apps.bea.gov/iTable/iTable.cfm?reqid=19&step=2#reqid=19&step=3&isuri=1&1921=underlying&1903=2055
“Average consumer expenditure per car, Overall” Accessed October 2, 2018

***J.S. Census Bureau, https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-income-households.html
“Table H-6 Median Household Income U.S. 1975-2017" Accessed October 2, 2018

**xx).S. EPA, https://www.epa.gov/fuel-economy-trends/report-tables-and-appendices-co2-and-fuel-economy-trends “Table 9.1
EPA Adjusted, EPA Unadjusted Laboratory, and CAFE Values by Model Year” Accessed October 2, 2018

The counterfactual — what would have happened to new vehicle sales had prices and all
other market conditions remained unchanged- is difficult to estimate, and future sales
impacts are even more difficult to predict. However, there is evidence that shows that
consumers will continue to purchase vehicles with reduced operating costs, and even
the NPRM acknowledges that “[a] number of recent studies have indeed shown that
consumers value fuel savings (almost) fully.”3%¢ At the very least, the NPRM does not
prove, and the Agencies provide no supporting evidence for, the connections the
Agencies posit between improvements in emission controls and fuel economy, vehicle
price, and consumer preference.

3% 83 Fed.Reg. at p. 43075.
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c. The Agencies’ assumption that consumers are not willing to pay
for vehicle improvements is contradicted by historical trends and
market research.

On the contrary, there is evidence that consumers in fact value fuel-efficient vehicles
and seek to purchase them. As elaborated below, several analyses of vehicle sales and
survey data show that consumers do want fuel-efficient large vehicles (which the
footprint-based standards accommodate), are willing to pay for the increased fuel-
efficiency, and that SUVs and pickup trucks have seen their sales increase as they have
become more fuel-efficient. An analysis by the Consumer Federation of America (CFA)
shows that the percent of SUVs and light-duty trucks sales with a fuel economy of 16
mpg or less decreased from 23.5 percent in 2012 to 6.3 percent in 2018, while the
percent of these vehicles with a fuel economy greater than 23 mpg increased from 16.1
percent in 2012 to 36.6 percent in 201835, A different analysis by the CFA3% compared
the sales of SUVs, CUVs, and light-duty trucks between 2011, the year prior to when
the most recent current CAFE requirements went into effect, with those of 2017 (the
sixth year of CAFE increases). This analysis shows that those vehicles with an increase
of 15 percent or more in their fuel economy also experienced 20 percent more sales on
average than similar vehicles that experienced less than a 15 percent increase in their
fuel economy. For example, the Nissan Pathfinder SUV, which experienced an increase
of more than 15 percent in its fuel economy between 2011 and 2017, had an increase of
224 percent in annual sales within that time period. In contrast, the Kia Sorento SUV,
which did not experience a 15 percent improvement in fuel economy between 2011 and
2017, saw a decrease of 23 percent in sales between the same time period.

Surveys also show that consumers value fuel economy. Annual surveys commissioned
by the CFA from ORC International between 2013 and 2017 show that an overwhelming
majority of American consumers support fuel economy standards (76-85 percent) and
want their next vehicle to have better fuel economy (84-89 percent).3° The results hold
true despite fluctuating gasoline prices during the survey years. Surveys funded by
Consumers Union (CU) and administered by GfK in 201736° and 201836 targeting
vehicle owners similarly show that 85-87 percent of respondents agree that automakers
should continue to improve fuel economy and 73 percent agree that the U.S.
government should continue to increase fuel efficiency standards. Another 78-79

357 “Despite Low Gas Prices, Consumers Support MPG Standards“ Consumer Federation of America. Accessed on
October 24, 2018. https://consumerfed.org/press_release/despite-low-gas-prices-consumers-support-mpg-
standards/.

358 “SUVs, Crossovers and Pickups with High MPG percent Increases Sell Better* Consumer Federation of America.
Accessed on October 24, 2018. https://consumerfed.org/press_release/suvs-crossovers-and-pickups-with-high-mpg-
percent-increases-sell-better/.

359 “Despite Low Gas Prices, Consumers Support MPG Standards” Consumer Federation of America. Accessed on
October 24, 2018. https://consumerfed.org/press_release/despite-low-gas-prices-consumers-support-mpg-
standards/.

360 “Nearly 9 in 10 Americans want automakers to raise fuel efficiency, according to latest Consumers Union survey”
Consumers Union. Accessed on October 24, 2018. https://consumersunion.org/news/2017-fuel-economy-survey/.
361 Automotive Fuel Economy Survey Report. Consumers Union. Accessed on October 24, 2018.
https://consumersunion.org/wp-content/uploads/2018/07/2018-Fuel-Economy-Survey-Fact-Sheet-3.pdf.
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percent agree that it is important to make large vehicles, such as SUVs and trucks,
more fuel-efficient. Overall, 35-38 percent of respondents identified fuel economy as the
top attribute of their current vehicle that has the most room for improvement. Drivers of
vehicles averaging less than 20 mpg are almost three times more likely than drivers of
vehicles averaging 30 mpg or more to identify fuel economy as an attribute most in
need of improvement while drivers of larger vehicles are more than twice as likely as
drivers of small and midsize vehicles to select fuel economy as an attribute that needs
improvement. At the same time, 9 percent of respondents indicate they plan to move
from towards larger vehicles and away from small or midsize cars.

A 2017 AAA survey found that fuel economy was a major purchase consideration.
Overall, 70 percent of respondents rated fuel economy as an important factor in
selecting any vehicle, which was about equal to the importance of the cost (71 percent),
crash rating (70 percent) and performance (69 percent), trailing safety technology (50
percent), brand (48 percent), style, color and design (46 percent) and smartphone
connectivity (34 percent).36? The National Renewable Lab also sponsored a survey
partly focused on fuel economy that was administered by ORC International in August
2015.353 Results from this survey show significant interest in fuel economy and
willingness to pay for it. Overall, 46 percent of respondents identified fuel economy as
either “one of the most important factors” or the “single most important factor” when
considering a vehicle purchase. When asked “compared to your current vehicle, if you
were to purchase a vehicle that was several years newer, would you prefer that the
newer vehicle use technology advances to primarily...”, 28 percent responded “improve
fuel economy”. The only other answer that received a higher percentage was “improve
safety” (29 percent). Additionally, when given the choice between three exact vehicles
except for one with better zero-to-sixty acceleration performance by one second, one
that costs $500 less, and one that uses 10 percent less gasoline, 64 percent chose the
more fuel-efficient vehicle, followed by 19 percent for the cheaper vehicle, and 10
percent for the faster accelerating vehicle. Results also show that 62 percent of
respondents would be willing to pay an upfront vehicle cost increase for fuel cost
savings over the life of the vehicle, with a median upfront vehicle cost of $1,000 for a
monthly saving of $50 on fuel. Similarly, 66 percent of respondents would be willing to
pay an increased monthly payment for a monthly fuel cost savings of $50, with a
median monthly increase of $50 over the life of a 3-year old vehicle loan.

362 Fact Sheet: Consumer Attitudes — Electric Vehicles. American Automobile Association. Accessed on October 24,
2018. https://newsroom.aaa.com/download/10155/ .

363 Singer, M. “Consumer Views: Fuel Economy, Plug-in Electric Vehicle Battery Range, and Willingness to Pay for
Vehicle Technology.” National Renewable Energy Laboratory. Accessed on October 24, 2018.
https://www.nrel.gov/docs/fy170sti/68201.pdf.
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Results from a stated preference survey of vehicle buyers commissioned by the
Consumers Union and administered by ORC International3®* found that buyers are
willing to pay more for higher fuel economy vehicles, especially at lower fuel economy
levels. For example, for an additional 5-MPG increase in fuel economy, respondents
were willing to pay $4,365 for vehicles starting at 20-24 mpg versus $3,105 for vehicles
starting at 30-35 mpg. When respondents were shown the full EPA-mandated fuel
economy label, they were willing to pay the most ($1,200 per each additional mile per
gallon) compared to those presented other fuel economy information.3%® Regardless of
how fuel economy was shown, respondents were willing to pay an average of $690
more per each additional mpg. The Consumers Union used the survey results to
calculate that vehicle buyers were willing to pay $10,730 more to save $1,000 per year
in fuel costs. Results also show that vehicle buyers are willing to pay an 11.4 percent
premium on a $30,000 vehicle in order to increase the fuel economy of their vehicle by
25 percent. Compared to fuel economy, respondents were only willing to pay 16.8
percent and 15.8 percent more, respectively, to increase reliability and safety ratings by
25 percent each. Notably, buyers particularly valued increasing the fuel economy of
more inefficient vehicles. For example, the willingness to pay for an increase of one
additional mpg for those interested in purchasing a small car ($450) or a small SUV
($410) was less than half of that of those interested in a pickup truck ($1,140) and about
half of those interested in a mid-size SUV ($850). These results are statistically
significant.

Consumers Union also analyzed consumer satisfaction based on survey data of about 1
million of its members from the spring of 2016 with five different vehicle attributes. 366
The analysis was performed using EPA fuel economy estimates as well as with fuel
economy as reported by vehicle owners. This analysis showed that fuel economy was
connected to higher reported levels of satisfaction with their vehicle. For example, the
percentage of 2014-2015 Hyundai Genesis owners that reported satisfaction with their
vehicle jumped from 45 percent to 70 percent for owners who reported achieving 15 vs
30 miles per gallon. The same analysis by Consumers Union showed that a similar
relationship between vehicle owner satisfaction and fuel economy was found among
owners of all vehicle types when controlling for mechanical problems. For example, the
predicted owner satisfaction for model year 2014 SUVs increases from 68 percent to 78
percent as owners report achieving 15 vs 30 miles per gallon.

364 Kormos and Sussman. “Auto buyer’s valuation of fuel economy: a randomized stated choice experiment”
Consumers Union. Accessed on October 24, 2018. https://consumersunion.org/wp-content/uploads/2018/06/FINAL-
Kormos-and-Sussman-2018- percentE2 percent80 percent93-Auto-buyers-valuation-of-fuel-economy.pdf.

365 Other information treatments included each of the following parameters on their own: MPG, annual fuel cost, five-
year fuel cost, amount saved or spent in fuel cost over five years relative to the average vehicle, and lifetime fuel
costs. There was a control group were no fuel economy information was presented.

366 Hazel et al. “Investigation of relationship between fuel economy and owner satisfaction,” Consumers Union.
Accessed on October 24, 2018. https://consumersunion.org/wp-content/uploads/2016/06/CU-MPG-Satisfaction-

report-final.pdf.
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Furthermore, a recent analysis by the Consumer Federation of America based on fuel
efficiency increases among “all-new” or redesigned 2018 model year vehicles3¢’ shows
that improvements in fuel efficiency either cost less than in the 2011 predecessor
models or improved enough to pay for themselves.3%® The analysis compared the EPA-
combined fuel efficiency estimates and vehicle prices of the 29 “all-new” 2018 vehicles
with 20 of their direct predecessors in 2011, the year before the current CAFE
standards were implemented. Results show that 27 percent of “all-new” 2018 vehicles
cost less than their 2011 predecessor despite all having improved fuel economy. A
separate 23 percent of these “all-new” 2018 vehicles were more expensive than their
2011 predecessor, but their five-year fuel cost savings due to the increased fuel
efficiency offset the entire price increase. The analysis also determined that the average
fuel economy improvement was 3.2 miles per gallon, which translates to a cost of $320
using a $100 per mpg cost technology estimate. However, assuming these vehicles are
driven 14,000 miles per year with a gasoline price of $2.86, buyers saved an average of
$1,184 over five years of ownership, with $864 going back into their pocketbooks.

Consider consumer acceptance of the emerging crossover vehicle segment. Overall,
light-truck sales have increased over time, and much of that sales growth is due to small
SUVs, commonly referred to as “crossovers” or “crossover utility vehicles” or CUVs.
Figure VI-5VI-5 below shows annual U.S. sales of the top selling crossovers for the
largest vehicle manufacturers between 2012 and 2016. As shown, crossover sales for
these six models have grown an average of 50 percent between 2012 and 2016, with
the exception of the General Motors (GM) Equinox, which decreased 5 percent in sales
during the same timeframe.

367 “All-new” refers to vehicle models that are newly released based on a complete redesign and not part of a model
series that undergoes small style and feature changes over the years. Typically vehicle models are “newly
introduced” or undergo a redesign every 4 to 6 years. For example, the Honda Pilot was “all-new” in 2008 and 2016,
although in the interim model years small changes to the vehicle did occur.

368 “Fyel Efficiency Saves Consumers Almost Four Times Its Technology Cost.” Consumer Federation of America.
October 24, 2018.
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Figure VI-5 Annual U.S. Sales Top Selling CUVs
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During these same model years, manufacturers improved CO2 emissions by 9 percent
between 2012 and 2016 for the same crossover models (see Figure VI-6 below). The
crossovers shown in Figure VI-6 certify as either passenger cars or trucks, which
changes the standard each vehicle should meet in a given year, as well as the number
of credits it would earn. The values shown below are weighted averages for each
model name and include both passenger car and truck versions of the named vehicle,
as well as the earned air conditioning leakage and efficiency credits and off-cycle
credits, according to the 2016 EPA GHG compliance report.

203



Figure VI-6 Average Top Selling CUV Compliance Values (CO>)
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Using data from the California Department of Motor Vehicles (CA DMV), transaction
prices for crossovers are steadily increasing during the same period (7 percent on
average). The data are shown in Figure VI-7 below.

Figure VI-7 Average Transaction Prices of Top Selling CUVs
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Together, these data show sales are not decreasing as vehicles reduce CO2 emissions
over time. In fact, sales are increasing, as are transaction prices, suggesting
consumers are willing to pay for vehicles that are both fuel efficient and providing other
desirable attributes.
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d. Consumers want and are willing to pay for clean transportation.

Not only do consumers value fuel economy for conventional vehicles, consumers also
value and are willing to pay for electrification, something else the Agencies overlooked
in their proposal. Annual ZEV and PHEV sales are increasing rapidly as more models
are introduced. Notably, Tesla Model 3 sales have been doing so well in the U.S. that it
was the top fifth best-selling sedan regardless of powertrain, size or price in the third
quarter of 2018.3%° Additionally, according to the California New Car Dealers
Association the first two quarters of 2018 saw the California sales of PHEVs, BEVs, and
FCEV increase by 41 percent, 29 percent, and 34 percent, respectively, compared to
the first half of 2017.37°

As ZEV and PHEYV sales increase, so is consumer interest in advanced-technology
vehicles. For example, a 2018 survey commissioned by the American Automobile
Association (AAA) shows that 20 percent of Americans will likely go electric for their
next vehicle purchase, up from 15 percent in 2017.31 The same AAA survey shows
that 31 percent of respondents are likely to buy a hybrid vehicle the next time they are in
the market for a new or used vehicle. Surveys commissioned by CFA show a growing
interest in purchasing a plug-in electric vehicle with 31 percent in 2015 and 36 percent
in 2016.372 Interest in acquiring a plug-in electric vehicle was greater among
respondents that know about plug-in electric vehicles (55 percent) compared with those
who have no knowledge of plug-in electric vehicles (22 percent). When asked, “the next
time you buy or lease a car, would you consider an electric vehicle if it costs the same
as a gas-powered car, has lower operating and maintenance costs, has a 200 mile
range between charges, and can recharge in less than an hour?”, Fifty-seven percent of
respondents said they would be interested in purchasing this plug-in electric vehicle.
Finally, a report by NREL, based on data from a survey administered in 2017 by ORC
International, shows that 21 percent and 24 percent of respondents expect to purchase
or expect to consider purchasing either a BEV or a PHEV, respectively.3"3

Not only are consumers interested in purchasing a ZEV or PHEV, but they are also
willing to pay for these vehicles. Results from a survey commissioned by NREL and

369 Randall and Coppola. “Tesla’s Model 3 Is Becoming One of America’s Best-Selling Sedans” Bloomberg.
Accessed on October 24, 2018. https://www.bloomberg.com/news/articles/2018-10-03/tesla-s-model-3-is-becoming-
one-of-america-s-best-selling-sedans.

370 “California Green Vehicle Report” California New dealers Association. Accessed on October 24, 2018.
https://www.cncda.org/wp-content/uploads/Cal-Alt-Powertrain-Report-3Q-18-Release.pdf.

371 “Fact Sheet: Consumer Attitudes Electric Vehicles” American Automobile Association. Accessed on October 24,
2018. https://publicaffairsresources.aaa.biz/download/10790/.

372 “New Data Shows Consumer Interest in Electric Vehicles Is Growing” Consumer Federation of America. Accessed
on October 24, 2018. https://consumerfed.org/press_release/new-data-shows-consumer-interest-electric-vehicles-
growing/.

373 Singer, M. “The Barriers to Acceptance of Plug-in Electric Vehicles: 2017 Update”. National Renewable Energy
Laboratory. Accessed on October 24, 2018. https://www.nrel.gov/docs/fy180sti/70371.pdf.
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administered by ORC International in 2015 found that 35 percent of U.S. adults sampled
would be willing to pay an average of $5,607 up front for a BEV with a battery range of
150 miles compared to a similar conventional gasoline vehicle.3’ For a 100-mile range
BEV, 29 percent of respondents would be willing to pay an average of $3,941 more than
for the conventional gasoline vehicle. Additionally, 23 percent of respondents would
consider both the 150- and 100-mile range BEV if it did not have an increased cost
compared to the conventional gasoline vehicle. A peer-reviewed study based on a
survey of Clean Vehicle Rebate Project (CVRP) participants in 2015 by the Center for
Sustainable Energy3’® found that the self-reported average vehicle price or agreed upon
value when vehicle was purchased or leased of the rebated plug-in electric vehicle was
$35,963, which is slightly higher compared to the average transaction price for all new
vehicles in April 2015 (reported to be $33,560, according to authors of the summary
report). This shows that between 2012 and 2015 California consumers were willing to
pay $2,403 more on average for a plug-in electric vehicle3’® than a conventional vehicle.

The Agencies’ assertion that zero emission vehicle demand will be low based on poor
historic hybrid electric vehicle sales levels is also not valid. We have survey data to
show that the majority of plug-in electric vehicle drivers:

e Have not replaced their hybrid electric vehicle with a zero emission vehicle;

e Have not considered getting one while purchasing or leasing their plug-in hybrid
electric vehicle, battery electric vehicle or fuel cell electric vehicle; and

e Do not currently have a hybrid electric vehicle in their household.

A recent peer-reviewed study by Hardman and Tal, based on a 2017 survey of
Californian battery electric vehicle and fuel cell electric vehicle owners, shows that only
18 percent of battery electric vehicle households have owned a hybrid electric vehicle
previously compared to 33 percent for the fuel cell electric vehicle households.®” In
fact, 49 percent of battery electric vehicle and 43 percent of fuel cell electric vehicle
households have never owned alternative electric technology vehicle previously. CARB
analyzed survey data from CVRP recipients who bought or leased their vehicle between
June 2017 and January 2018378 and found that only 13 percent of all respondents
replaced a hybrid electric vehicle with their plug-in hybrid electric vehicle, battery electric
vehicle, and fuel cell electric vehicle, while the majority replaced a gasoline vehicle (62
percent). Table VI-1 shows that about half of those who got a battery electric vehicle

374 Singer, M. “Consumer Views: Fuel Economy, Plug-in Electric Vehicle Battery Range, and Willingness to Pay for
Vehicle Technology” National Renewable Energy Laboratory. Accessed on October 24, 2018.
https://www.nrel.gov/docs/fy170sti/68201.pdf.

375 Johnson and Williams. “Characterizing Plug-in Hybrid Electric Vehicle Consumers Most Influenced by California’s
Electric Vehicle Rebate” Transportation Research Record: Journal of the Transportation Research Board, No. 2628,
2017, http://dx.doi.org/10.3141/2628-03. pp. 23-31.

376 The split of rebated BEVs to PHEVs was nearly equal.

377 Hardman and Tal. “Who are the early adopters of fuel cell vehicles?” International Journal of 