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TO THE PARTY ADDRESSED:

I am pleased to enclose for your review a copy of the National Highway Traffic Safety
Administration’s (NHTSAs) Draft Environmental Impact Statement (DEIS) for new Corporate Average
Fuel Economy (CAFE) standards required by the Energy Independence and Security Act of 2007.
NHTSA recently proposed standards for model year 2011-2015 passenger cars and light trucks at 73 Fed.
Reg. 24,352 (May 2, 2008). 1 invite you to submit written comments on the DEIS using the instructions
below. For your convenience, NHTSA’s DEIS and Notice of Proposed Rulemaking (NPRM) are also
available at http://www.nhtsa.dot.gov/.

QOverview

The DEIS discusses the potential environmental impacts of the proposed standards and various
alternative standards pursuant to the National Environmental Policy Act (NEPA), 42 U.S.C. §§ 4321-
4347, and implementing regulations issued by the Council on Environmental Quality (CEQ) and the
Department of Transportation. To inform decision makers and the public, the DEIS compares the
environmental impacts of the agency’s proposal and reasonable alternatives, including a “no action”
alternative. The DEIS considers direct, indirect, and cumulative impacts and discusses impacts “in
proportion to their significance.”

Among other potential impacts, NHTSA has analyzed the direct and indirect impacts related to
fuel and energy use, emissions including carbon dioxide (CO,) and its effects on temperature and climate
change, air quality, natural resources, and the human environment. NHTSA also considered the
cumulative impacts of the proposed standards for MY 2011-2015 automobiles together with estimated
impacts of NHTSA’s implementation of the CAFE program through MY 2010 and NHTSA’s future
CAFE rulemaking for MYs 2016-2020, as prescribed by the Energy Policy and Conservation Act, as
amended by EISA.

In developing the proposed standards and possible alternatives, NHTSA considered the four
EPCA factors underlying maximum feasibility (technological feasibility, economic practicability, the
effect of other standards of the Government on fuel economy, and the need of the nation to conserve
energy) as well as relevant environmental and safety considerations. NHTSA used a computer model
(known as the “Volpe model”) that, for any given model year, applies technologies to a manufacturer’s
fleet until the manufacturer achieves compliance with the standard under consideration. In light of the
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EPCA factors, the agency placed monetary values on relevant externalities (both energy security and
environmental externalities, including the benefits of reductions in CO, emissions).

Under the proposed standard for passenger cars, the average fuel economy (in miles per gallon, or
mpg) would range from 31.2 mpg in MY 2011 to 35.7 mpg in MY 2015. Under the proposed standard for
light trucks, the average fuel economy would range from 25.0 mpg in MY 2011 to 28.6 mpg in MY 2015.
The combined industry-wide average fuel economy for all passenger cars and light trucks under the
proposed standard would range from 27.8 mpg in MY 2011 to 31.6 mpg in MY 2015, if each
manufacturer exactly met its obligations under the standards proposed.

Invitation to Comment

[ invite your organization to submit written comments or participate in a public hearing on the
DEIS during the upcoming 45-day public comment period. In addition, please share this letter and the
enclosed DEIS with interested parties within your organization. To ensure consideration, it is important
that NHTSA receives your comments before the date specified below. All comments and materials
received, including the names and addresses of the commenters who submit them, will become part of the
administrative record and will be posted on the web at http://www.regulations.gov. Please carefully
follow these instructions to ensure that your comments are received and properly recorded:

* Send an original and two copies of your comments to:

Docket Management Facility, M-30

U.S. Department of Transportation, West Building
Ground Floor, Room W12-140

1200 New Jersey Avenue, SE

Washington, DC 20590

¢ Reference Docket No. NHTSA-2008-0060.

¢ Mail your comments so that they will be received in Washington, DC on or before
August 18, 2008.

NHTSA encourages electronic filing of any comments. To submit comments electronically, go
to http://www.regulations.gov and follow the online instructions for submitting comments. Comments
submitted electronically must be submitted by August 18, 2008.

Comments may also be submitted by fax at: 202-493-2251.

NHTSA also will hold a public hearing on the DEIS on Monday, August 4, 2008, at the
National Transportation Safety Board Conference Center, 429 L'Enfant Plaza, SW, Washington,
DC 20594. NHTSA will publish a Federal Register notice in the near future providing details on the
public hearing and instructions for participating.

After the comments are reviewed, any significant new issues are investigated, and appropriate
modifications are made to the DEIS, NHTSA will publish and distribute a Final EIS. The Final EIS will
address timely comments received on the DEIS. Notices published in the Federal Register will announce
the availability of NHTSA’s NEPA documents concerning the proposed CAFE standards and
opportunities for public participation throughout the NEPA process. NHTSA also plans to continue to
post information about its environmental review for the new CAFE standards on its website
(www.nhtsa.dot.gov).




The DEIS has been placed in the public files of NHTSA and is available for distribution and
public inspection at:

DOT Library, W12-300
1200 New Jersey Avenue, SE
West Building
Washington, DC 20590

A limited number of hardcopies and CD-ROMs of the DEIS are available from the DOT Library,
identified above. This DEIS is also available for public viewing on the CAFE website at
http://www.nhtsa.dot.gov. Copies of the DEIS have been mailed to parties on NHTSA’s CAFE NEPA
mailing list, including federal, state, and local agencies; representatives of native American tribes,
industry, and public interest groups; and individuals who requested a copy of the DEIS or provided
comments during scoping.

Additional information about the project is available from NHTSA’s Fuel Economy Division,
Office of International Vehicle, Fuel Economy and Consumer Standards, at 1-202-366-5206 or on the
NHTSA CAFE Internet Website identified above. For assistance, please contact NHTSA though the
following website https://www.nhtsa.dot.gov/email.cfm or toll free at 1-888-327-4236 (for TTY, contact
1-800-424-9153). The NHTSA CAFE Internet Website also provides access to the texts of formal
documents issued by the NHTSA, such as orders, notices, and rulemakings.

Thank you for your continued cooperati

James F. Ports, Jr.
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SUMMARY

FOREWORD

The National Highway Traffic Safety Administration (NHTSA) has prepared this Draft
Environmental Impact Statement (DEIS) to disclose and analyze the potential environmental impacts of
the proposed new Corporate Average Fuel Economy (CAFE) standards and reasonable alternative
standards in the context of NHTSA’s CAFE program pursuant to the National Environmental Policy Act
(NEPA) implementing regulations issued by the Council on Environmental Quality (CEQ), U.S.
Department of Transportation (DOT) Order 5610.1C, and NHTSA regulations." This DEIS compares the
potential environmental impacts of the NHTSA’s proposed standards and reasonable alternatives,
including a No Action Alternative. It also analyzes direct, indirect, and cumulative impacts and analyzes
impacts in proportion to their significance.

BACKGROUND

The Energy Policy and Conservation Act of 1975 (EPCA) established a program to regulate
automobile fuel economy and provided for the establishment of average fuel economy standards for
passenger cars and separate standards for light trucks. As part of that Act, the CAFE program was
established to reduce national energy consumption by increasing the fuel economy of cars and light
trucks. EPCA directs the Secretary of Transportation to set and implement fuel economy standards for
cars and light trucks sold in the United States.

NHTSA is delegated responsibility for implementing the EPCA fuel economy requirements
assigned to the Secretary of Transportation. In December 2007, the Energy Independence and Security
Act of 2007 (EISA) amended EPCA’s CAFE program requirements and granted DOT additional
rulemaking authority. Pursuant to EISA, NHTSA recently proposed CAFE standards for model year
(MY) 2011-2015 passenger cars and light trucks in a Notice of Proposed Rulemaking (NPRM).

PURPOSE AND NEED FOR THE PROPOSED ACTION

EISA sets forth extensive requirements for the proposed rulemaking and these requirements form
the purpose of and need for the proposed standards. These requirements also serve as the basis for
establishing a range of alternatives to be considered in this DEIS. Specifically, EPCA requires the
Secretary of Transportation to establish average fuel economy standards for each model year at least 18
months before the beginning of that model year and to set them at “the maximum feasible average fuel
economy level that the Secretary decides the manufacturers can achieve in that model year.” When setting
“maximum feasible” fuel economy standards, the Secretary is required to “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.” NHTSA construes the statutory factors
as including environmental issues and permitting the consideration of other relevant societal issues such
as safety. The purpose of this DEIS, is to analyze the potential environmental impacts of the proposed
action and its alternatives.

EPCA further directs the Secretary, after consultation with the Secretary of Energy and the
Administrator of the Environmental Protection Agency (EPA), to establish separate average fuel economy
standards for passenger cars and for light trucks manufactured in each model year beginning with MY
2011, “to achieve a combined fuel economy average for MY 2020 of at least 35 miles per gallon for the

L NEPA is codified at 42 U.S.C. § 4321-4347. CEQ’s NEPA implementing regulations are codified at 40 C.F.R. Pts.
1500-1508, and NHTSA’s NEPA implementing regulations are codified at 49 C.F.R. Part 520.
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total fleet of passenger and non-passenger automobiles manufactured for sale in the United States for that
model year.” In doing so, the Secretary of Transportation is to adopt “annual fuel economy standard
increases,” but in any single rulemaking, standards may be established for not more than five model
years. This DEIS covers the initial 5-year rulemaking and also considers the cumulative impacts of
reaching the 35 miles per gallon (mpg) total fleet requirement during the second 5-year period, MY 2015-
2020.

ALTERNATIVES

NEPA requires an agency to compare the potential environmental impacts of its proposed action
and a reasonable range of alternatives. EPCA’s fuel economy requirements, including the four EPCA
factors, NHTSA must consider in determining “maximum feasible” CAFE levels — technological
feasibility, economic practicability, the need to conserve energy, and the effect of other standards of the
Government on fuel economy — from the purpose of and need for the proposed MY 2011-2015 CAFE
standards and therefore inform the range of alternatives for consideration in NHTSA’s NEPA analysis.
NHTSA recognized that a very large number of alternative CAFE levels are potentially conceivable and
that the alternatives represent several points on a continuum of alternatives. NHTSA must balance several
factors in weighting each of four EPCA factors and other considerations slightly differently in relation to
one another. In developing its reasonable range of alternatives, NHTSA identified alternative stringencies
that represent the full spectrum of potential environmental impacts and safety considerations. This DEIS
analyzes the impacts of six alternative actions as well as those impacts that would be expected to occur if
NHTSA imposed no new requirements and adopted a rule allowing the current MY 2010 standards to
remain in place (the No Action Alternative).

NHTSA'’s preferred alternative establishes optimized mpg standards that yield the greatest net
benefits of any of the feasible alternatives. As mpg standards are increased beyond this optimized level,
manufacturers would be forced to apply technologies that entail higher incremental costs than benefits,
thereby, reducing total net benefits.

One of the specific alternatives examined, and the most stringent, is the Technology Exhaustion
Alternative, which represents the level at which vehicle manufacturers apply all feasible technologies
without regard to costs. Another specific alternative is the total costs (TC) equal total benefits (TB) level
(Total Costs Equal Total Benefits Alternative), at which manufacturers are forced to apply technologies
until total costs equal total benefits, yielding zero net benefits. The Total Costs Equal Total Benefits
Alternative is the second most stringent set of mpg standards examined, after the Technology Exhaustion
Alternative (which yields negative net benefits). Three other alternatives that were analyzed illustrate
how costs, benefits, and net benefits vary across other possible CAFE standards between the No Action
and the Total Costs Equal Total Benefits Alternatives.

As shown in Table S-1, the 50 Percent Above Optimized Alternative would impose a 2015 mpg
standard halfway between the Optimized and Total Costs Equal Total Benefits Alternatives. The 25
Percent Above Optimized Alternative would impose a 2015 mpg standard halfway between the
Optimized and 50 Percent Above Optimized Alternatives, and the 25 Percent Below Optimized
Alternative would impose a 2015 standard that falls below the Optimized Alternative by the same
absolute amount by which the 25 Percent Above Optimized Alternative exceeds the Optimized scenario.
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TABLE S-1

MY 2015 Required Miles Per Gallon (mpg) by Alternative

o Total Costs
25% Below Optimized 250 Above 50% Above Equal Total Technology
No Action Optimized (Preferred)  Optimized Optimized Benefits Exhaustion

Cars 27.5 33.9 35.7 37.5 39.5 43.3 52.6
Trucks 23.5 27.5 28.6 29.8 30.9 33.1 34.7

POTENTIAL ENVIRONMENTAL CONSEQUENCES

The DEIS describes potential environmental impacts to a variety of resources. The impact areas
that warrant the most detailed analysis are energy resources, air quality, and climate — as well as resources
that may be impacted by changes in climate. Tables S-2 through S-14 and Figures S-1 through S-6 below
summarize the direct, indirect, and cumulative effects of the CAFE alternatives on energy, air quality, and
climate. In regard to global climate change issues, NHTSA recognizes the national interest in global
climate change issues, particularly as they relate to the country’s use of automobiles and light trucks.
“Global climate change” refers to long-term fluctuations in global surface temperatures, precipitation, sea
levels, cloud cover, ocean temperatures and currents, and other climatic conditions. Scientific research
has shown that in the past century, the earth’s surface temperature has risen by an average of about 1.3
degrees Fahrenheit (°F) (0.74 °Celsius [C]) and sea levels have risen 6.7 inches (0.17 meters).

Most scientists now agree that this climate change is largely a result of greenhouse gas (GHG)
emissions from human activities. Most GHGs are naturally occurring, including carbon dioxide (CO,),
methane (CHy,), nitrous oxide (N,O), water vapor, and ozone (O3). Human activities such as the
combustion of fossil fuel, the production of agricultural commodities, and the harvesting of trees can
contribute to increased concentrations of these gases in the atmosphere.

Contributions to the build-up of GHG in the atmosphere vary greatly from country to country,
and depend heavily on the level of industrial and economic activity. Emissions from the United States
accounted for approximately 15 to 20 percent of global GHG emissions in the year 2000. With over one-
quarter of these United States emissions due to the combustion of petroleum fuels in the transportation
sector, CO, emissions from the United States transportation sector represent about 4 percent of all global
GHG emissions.

Throughout this DEIS NHTSA has relied extensively on findings of the United Nations’
Intergovernmental Panel on Climate Change (IPCC) and the U.S. Climate Change Science Program
(USCCSP). Our discussion relies heavily on the most recent, thoroughly peer-reviewed, and credible
assessments of global climate change and its impact on the United States: the IPCC Fourth Assessment
(AR4) Working Group I1? and 11* Reports,* and reports by the USCCSP that include the Scientific

2 Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment
Report of the IPCC. ISBN 978 0521 88009-1 Hardback; 978 0521 70596-7. See
http://www.ipcc.ch/ipccreports/ard-wgl.htm.

® Climate Change 2007 — Impacts, Adaptation and Vulnerability. Contribution of Working Group |1 to the Fourth
Assessment Report of the IPCC. (978 0521 88010-7 Hardback; 978 0521 70597-4 Paperback). See
http://www.ipcc.ch/ipccreports/ard-wg2.htm.

* See generally http://www.ipcc.ch/ipcereports/assessments-reports.htm.
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Assessments of the Effects of Global Change on the United States and Synthesis and Assessment
Products.” These sources and the studies they review are frequently cited throughout the DEIS. For these
reasons, we encourage readers to read the Synthesis Report: Summary for Policymakers of the IPCC
Fourth Assessment Report before reading this document.® This relatively short document summarizes the
key findings of the IPCC Fourth Assessment Report.

Because of the link between the transportation sector and GHG emissions, NHTSA recognizes
the need to consider the possible impacts on climate and global climate change in the analysis of this
proposed action. We also recognize the difficulties and uncertainties involved in such an impact analysis.
Accordingly, NHTSA has reviewed existing credible scientific evidence which is relevant to this analysis
and summarized it in this DEIS consistent with Council on Environmental Quality regulations on
addressing incomplete or unavailable information in environmental impact analyses. NHTSA has also
employed and summarized the results of research models generally accepted in the scientific community.

However, NHTSA emphasizes to the reader of this DEIS that the proposed action does not
directly regulate the emissions from passenger cars and light trucks. NHTSA does not have that
authority. The proposed action before NHTSA is to establish the CAFE standards for MY 2011-2015
passenger cars and light trucks. Among its goals is energy conservation. At the same time, the reduction
of CO, emissions is a substantial and direct by-product of that conservation. Further, the stringency of
the fuel economy standards is based on the valuation of both direct (fuel savings) and indirect (e.g., the
reduction of CO, emissions) benefits.

In order to establish these new standards, NSHTA must evaluate and take into account a variety
of factors, projections, and trends occurring in the transportation sector of the economy as well as in
society’s driving habits and driving decisions. NHTSA’s authority to promulgate new fuel economy
standards is a limited authority and does not allow it to regulate these factors, e.qg., driving habits and
decisions stemming from the projected number of vehicle miles to be driven. Rather, NHTSA’s authority
is focused on adopting fuel economy standards so that the projected number of miles to be driven occurs
under appropriate fuel conservation practices, taking into account other statutory concerns. To the extent
that these conservation measures reduce fuel consumption, they play a role in reducing vehicle emissions
that would have occurred absent such conservation. Consequently, as discussed in the DEIS, this
proposed action will indirectly contribute to reducing impacts on and associated with the ongoing process
of global climate change.

Although the alternatives have the potential to substantially decrease GHG emissions, they do not
prevent climate change from occurring, but only result in small reductions in the anticipated increases in
CO; concentrations, temperature, precipitation, and sea level. They would also to a small degree delay the
point at which certain temperature increases and other physical effects stemming from increased GHG
emissions would occur. As discussed below, NHTSA’s presumption is that these reductions in climate
effects will be reflected in reduced impacts on affected resources.

NHTSA informed the public through notices in the Federal Register (FR) of its intent to prepare
this DEIS. The purpose of these notices was to request from the public its views and comments on the
scope of the agency’s NEPA analysis, including the impacts and alternatives that the DEIS should
address, as well as to inform NHTSA of any available studies that would assist in the impact analysis for

® See generally http://www.climatescience.gov/.

® IPCC, 2007: Summary for Policymakers. In: Climate Change 2007: Impacts, Adaptation and Vulnerability.
Contribution of Working Group Il to the Fourth Assessment Report of the IPCC, M.L. Parry, O.F. Canziani,
J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 7-22,
available at http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ard-wg2-spm.pdf.
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global climate change issues. NHTSA has reviewed and considered the public comments that were
provided as well as the suggested studies. The predominant request by commenters was that NHTSA
focus this DEIS on the proposed action’s possible impacts on both air quality and global climate change.

Commenters urged NHTSA to consider standards that would go beyond the 35 mpg requirements
in EISA for the year 2020. NHTSA has examined a full range of alternatives, the most stringent of which
exceed the 35 mpg target in 2020. Commenters also noted that environmental impacts may depend on the
choice of economic inputs and the extent to which manufacturers take advantage of credits and
flexibilities allowed under the law. NHTSA has addressed these concerns in Chapter 3, “Sensitivity
Analyses.” Finally, commenters requested that human health impacts be addressed in the DEIS which
NHTSA has included.

NHTSA consulted with various federal agencies in the development of this DEIS. These include:
EPA, Centers for Disease Control and Prevention (CDC), National Oceanic and Atmospheric
Administration (NOAA), the U.S. Fish and Wildlife Service (USFWS), the National Park Service, and the
U.S. Forest Service.

While the main focus of this DEIS is on the quantification of impacts to energy, air quality, and
climate, as well as qualitative cumulative impacts resulting from climate change, the DEIS also addressed
other potentially affected resources. NHTSA conducted a qualitative review of the non-climate change
related direct, indirect, cumulative effects, either positive or negative, of the alternatives on other
potentially affected resources. These resource areas included: water resources, biological resources, land
use, hazardous materials, safety, noise, historic and cultural resources, and environmental justice. Effects
of the alternatives on these resources were too small to address quantitatively. Impacts to biological
resources could include: reductions in habitat disturbance, decreased impacts from acid rain on water and
terrestrial habitats from decreases in petroleum production as well as increased agricultural-related
disturbances and runoff due to biofuel production. Impacts to land use and development could include
increased agricultural land use. Impacts to safety could include downweighting of vehicles and increased
vehicle miles traveled, resulting in increased traffic injuries and fatalities. Impacts to hazardous materials
could include, overall reductions in the generation of air and oil production related wastes, and increases
in agricultural wastes due to biofuel production. Impacts to historic and cultural resources could include
reductions in acid rain related damage. Noise impacts could include increased noise levels in some areas
due to higher vehicle miles traveled. Impacts to environmental justice populations could include,
increased air toxics in some areas as a result of higher vehicle miles traveled. No impacts are expected to
natural areas protected under Section 4(f).

The effects of the alternatives on climate — CO, concentrations, temperature, precipitation, and
sea level rise — can translate into impacts on key resources, including freshwater resources, terrestrial
ecosystems, coastal ecosystems, land use, human health, and environmental justice. Although the
alternatives have the potential to substantially decrease GHG emissions, they do not prevent climate
change from occurring. However, the magnitudes of the changes in these climate effects that the
alternatives produce — a few parts per million (ppm) of CO,, a hundredth of a degree C difference in
temperature, a small percentage-wise change in the rate of precipitation increase, and 1 or 2 millimeter
(mm) of sea level change — are too small to meaningfully address quantitatively in terms of their impacts
on resources. Given the enormous resource values at stake, these distinctions may be important — very
small percentages of huge numbers can still yield substantial results — but they are too small for current
guantitative techniques to resolve. Consequently, the discussion of resource impacts does not distinguish
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among the CAFE alternatives, but rather provides a qualitative review of the benefits of reducing GHG
emissions and the magnitude of the risks involved in climate change.’

These impacts were examined on the United States and global scale. Impacts to freshwater
resources could include changes in precipitation patterns, decreasing aquifer recharge in some locations,
changes in snowpack and time of snowmelt, salt water intrusion from ocean rise, changes in weather
patterns resulting in flooding or drought in certain regions, increased water temperature, and numerous
other changes to freshwater systems that disrupt human use and natural aquatic habitats. Impacts to
terrestrial ecosystems could include shifts in species range and migration patterns, potential extinctions of
sensitive species unable to adapt to changing conditions, increases in forest fire and pest infestation
occurrence and intensity, and changes in habitat productivity because of increased atmospheric CO,.
Impacts to coastal ecosystems, primarily from predicted sea level rises, could include the loss of coastal
areas due to submersion and erosion, additional severe weather and storm surge impacts, and increased
salinization of estuaries and freshwater aquifers. Impacts to land use could include flooding and severe
weather impacts to coastal, floodplain and island settlements, extreme heat and cold waves, increases in
drought in some locations, and weather/sea level related disruptions of service, agricultural and
transportation sectors. Impacts to human health could include increased mortality and morbidity due to
excessive heat, increases in respiratory conditions due to poor air quality, increases in water and food-
borne diseases, changes to the seasonal patterns of vector-borne diseases, and increases in malnutrition.
Impacts to environmental justice populations could come from any of the above, especially where these
effects would occur in developing nations.

Direct and Indirect Effects
Energy

Table S-2 shows the impact on fuel consumption for passenger cars and light trucks from 2020
through 2060°, a period in which an increasing volume of the fleet will be MY 2011-2015 vehicles. The
table shows total fuel consumption (both gasoline and diesel) under the No Action Alternative and the six
action alternative scenarios. Fuel consumption under the No Action Alternative is 256.9 billion gallons in
2060. Consumption falls under to 228.5 billion gallons under the Optimized Alternative and would fall to
208.1 billion gallons under the Technology Exhaustion Alternative.

" See 42 U.S.C. § 4332 (requiring federal agencies to “identify and develop methods and procedures ... which will
insure that presently unquantified environmental amenities and values may be given appropriate consideration”); 40
CFR § 1502.23 (requiring an EIS to discuss the relationship between a cost-benefit analysis and any analyses of
unquantified environmental impacts, values, and amenities); CEQ, Considering Cumulative Effects Under the
National Environmental Policy Act (1984), available at http://ceq.hss.doe.gov/nepa/ccenepal/ccenepa.htm (last
visited June 20, 2008) (recognizing that agencies are sometimes “limited to qualitative evaluations of effects
because cause-and-effect relationships are poorly understood” or cannot be quantified).

82060 is used as the end point for the analysis as it is the time at which 98 percent or more of the operating fleet
would be made up of MY 2011-2016 or newer, thus achieving the maximum fuel savings under this rule.

S-6



TABLE S-2

Comparison of Direct and Indirect Energy Consequences for Action Alternatives to the CAFE Standard for
MY 2011 to MY 2015 and No Action Alternative

No Action  25% Below Optimized 25% Above  50% Above Total Costs Technology
Optimized Optimized Optimized Equal Total Exhaustion
Benefits

Passenger Cars and Light Trucks Fuel Consumption (billions of gallons) by Calendar Year

2020 148.0 140.7 138.3 135.9 134.3 132.8 131.3
2030 176.8 163.0 158.5 153.9 150.9 148.2 145.3
2040 213.9 196.1 190.3 184.5 180.6 177.3 1735
2050 256.9 2355 2285 2215 216.7 212.5 208.1
2060 307.8 282.3 273.9 265.4 259.5 254.5 249.2
Air Quality

Table S-3 summarizes the total national criteria and air toxic pollutant emissions in 2035 for the
seven alternatives, presented in left-to-right order of increasing fuel economy requirements. The No
Action Alternative has the highest emissions of all the alternatives for all air pollutants except acrolein,
which increases with the action alternatives because upstream emissions data were not available
(emissions for acrolein reflect only increases due to the rebound effect). Localized increases in criteria
and toxic air pollutant emissions could occur in some non-attainment areas as a result of implementation
of the CAFE standards under the alternatives. These localized increases represent a slight decline in the
rate of reductions being achieved by implementation of Clean Air Act standards. Under the No Action
alternative, CO, emissions and energy consumption would continue to increase; thus the proposed
standard has a beneficial effect that would not need mitigation. The Federal Highway Administration
(FHWA) has funds dedicated to the reduction of air pollutants in nonattainment areas providing state and
local authorities the ability to mitigate for the localized increases in criteria and toxic air pollutants in
nonattainment areas that would be observed under the proposed standard. Further, EPA has authority to
continue to improve vehicle emissions standards.




TABLE S-3

Comparison of Direct and Indirect Air Quality Consequences for Action Alternatives to the CAFE Standard
for MY 2011-2015 and No Action Alternative

No Action 25% Below Optimized 25% Above 50% Above Total Costs Technology
Optimized Optimized Optimized Equal Total Exhaustion
Benefits

Criteria Pollutant Emissions (tons/year) for Passenger Cars and Light Trucks (Calendar Year 2035)
Carbon Monoxide (CO) 26,446,292 26,158,046 26,044,977 24,159,436 23,111,813 22,362,860 21,927,726
Nitrogen Oxides (NOX) 2,720,799 2,590,414 2,547,317 2,340,656 2,222,744 2,136,859 2,080,801
Particulate Matter (PM) 583,318 568,326 564,238 524,529 500,769 483,889 473,062
Sulfur Oxides (SOx) 603,991 543,259 523,947 467,569 434,523 410,207 392,441
Volatile Organic Compounds (VOC) 2,477,999 2,399,287 2,372,905 2,203,377 2,105,993 2,034,852 1,990,799
Toxic Air Pollutant Emissions (tons/year) for Passenger Cars and Light Trucks (Calendar Year 2035)
Acetaldehyde 14,354 14,198 14,137 13,360 12,931 12,622 12,447
Acrolein 663 676 677 677 685 690 696
Benzene 76,355 74,969 74,430 69,017 66,025 63,857 62,591
1,3-Butadiene 8,062 7,991 7,949 7,463 7,216 7,038 6,941
Diesel Particulate Matter (DPM) 265,474 238,004 229,040 205,151 191,609 181,604 174,200
Formaldehyde 19,851 19,486 19,356 18,628 18,241 17,963 17,798




Climate: GHG emissions

Table S-4 shows total GHG emissions and emission reductions from new passenger cars and light
trucks from 2010-2100° for each of the seven alternatives. While GHG emissions from this sector will
continue to rise over the time period (absent other reduction efforts), the effect of the alternatives is to
slow this increase by varying amounts. Compared to the No Action Alternative, projections of emission
reductions over the 2010 to 2100 timeframe due to other MY 2011-2015 CAFE standard alternatives
ranged from 18,333 to 35,378 million metric tons of CO, (MMTCOZ).10 Over this period, this range of
alternatives would reduce global CO, emissions (from all sources) by about 0.4 to 0.7 percent (based on
global emissions of 4,850,000 MMTCO,).

TABLE S-4
Emissions and Emission Reductions (compared to the No Action Alternative) Due to the MY 2011-2015
CAFE Standard, from 2010-2100 (MMTCOy)
Alternative Emissions Emission Reductions
Compared to No Action
Alternative

No Action 247,890 0

25 Percent Below Optimized 229,558 18,333
Optimized 223,795 24,096
25 Percent Above Optimized 221,003 26,887
50 Percent Above Optimized 218,548 29,342
Total Costs Equal Total Benefits 215,714 32,176
Technology Exhaustion 212,512 35,378

Climate: CO, Concentration and Global Mean Surface Temperature

Table S-5 shows mid-range estimated CO, concentrations and increase in global mean surface
temperature in 2030, 2060, and 2100 for the No Action Alternative and the six alternative CAFE levels.
There is a fairly narrow band of estimated CO, concentrations as of 2100, from 705.4 ppm for
Technology Exhaustion to 708.6 ppm for the No Action Alternative. As CO, concentrations are the key
driver of climate effects, this narrow range implies that the differences among alternatives are difficult to
distinguish. These estimates include considerable uncertainty due to a number of factors of which the
climate sensitivity is the most important. The IPCC AR4 estimates a range of the climate sensitivity from
2.5 10 4.0 degrees C with a mid point to 3.0 degrees C which directly relates to the uncertainty in the
estimated global mean surface temperature

® The global climate change models used in the analysis conducted for this DEIS use the year 2100 because NHTSA
believes that given the current state-of-the-science the year 2100 is a practical maximum for impacts of climate
change to be considered reasonably foreseeable rather than speculative.

% The values here are summed from 2010 through 2100, and are thus considerably higher than the value of 520
MMTCO?2 that is cited in the NPRM for the “Optimized” alternative. The latter value is the reduction in CO2
emissions by only MY 2011-15 cars and light trucks over their lifetimes resulting from the optimized CAFE
standards, measured as a reduction from the NPRM baseline of extending the CAFE standards for MY 2010 to apply
to 2011-15.
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TABLE S-5

MY 2011-2015 CAFE Alternatives Impact on CO, Concentration and Global Mean
Surface Temperature Increase in 2100 Using MAGICC

Global Mean Surface Temperature

CO, Concentration (ppm) Increase (°C)

2030 2060 2100 2030 2060 2100
Totals by Alternative
No Action (A1B — AIM™) 458.4 575.2 708.6 0.789 1.837 2.763
25 Percent Below Optimized 458.3 574.4 706.9 0.788 1.835 2.757
Optimized 458.2 574.2 706.4 0.788 1.834 2.755
25 Percent Above Optimized 458.2 574.1 706.1 0.788 1.833 2.754
50 Percent Above Optimized 458.2 574.0 705.9 0.788 1.832 2.753
Total Costs Equal Total Benefits 458.1 573.9 705.6 0.788 1.832 2.752
Technology Exhaustion 458.1 573.7 705.4 0.788 1.831 2.751
Reduction from No Action to CAFE Alternatives
25 Percent Below Optimized 0.1 0.8 1.7 0.001 0.002 0.006
Optimized 0.2 1.0 22 0.001 0.003 0.008
25 Percent Above Optimized 0.2 11 25 0.001 0.004 0.009
50 Percent Above Optimized 0.2 1.2 2.7 0.001 0.005 0.010
Total Costs Equal Total Benefits 0.3 1.3 3.0 0.001 0.005 0.011
Technology Exhaustion 0.3 15 3.2 0.001 0.006 0.012

To supplement the modeled estimates in Table S-5 generated by applying the Model for
Assessment of Greenhouse gas-Induced Climate Change (MAGICC)*, a scaling approach was used to (1)
validate that the modeled estimates are consistent with recent IPCC (2007) estimates and (2) characterize
the sensitivity of the CO, and temperature estimates to different assumptions about (a) global emissions
from sources other than United States passenger cars and light trucks and (b) climate sensitivity (i.e., the
equilibrium warming associated with a doubling of atmospheric CO, concentrations compared to pre-
industrial levels). The scaling analysis showed that the results for CO, concentration and temperature are
in good agreement with recent estimates from IPCC (2007). The analysis also indicates that the estimates
for CO, concentrations and global mean surface temperature vary considerably, depending on which
global emissions scenario is used as a reference case. Furthermore, temperature increases are sensitive to
climate sensitivity. Regardless of the choice of reference case or climate sensitivity, the differences
among CAFE alternatives are small: CO, concentrations as of 2100 are within 2 ppm across alternatives,
and temperatures are within 0.02°C across alternatives (consistent with the MAGICC modeling results).
The scaling results illustrate the uncertainty in CO, concentrations and temperatures related to reference
case global emissions and climate sensitivity.

1 The AIB-AIM scenario is the Special Report on Emissions Scenarios (SRES) marker scenario used by the IPCC
WGL1 to represent the SRES A1B storyline. The A1B scenario is regarded as a moderate emissions case and has
been widely used in climate models. For more information on SRES, the future emission scenarios developed by
the IPCC to drive global circulation models, see http://www.grida.no/climate/ipcc/emission/. See Chapter 3 for a
more complete discussion of NHTSA’s modeling approach.

2 NHTSA employed a simple climate model, MAGICC version 4.1, to estimate changes in key direct and indirect
effects from reductions in GHG emissions.
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Climate: Global Mean Rainfall

The CAFE alternatives reduce temperature increases slightly with respect to the No Action
Alternative, and thus reduce increases in precipitation slightly, as shown in Table S-6. As shown in the
table and figures, there is a fairly narrow band of estimated precipitation increase reductions in the mid-
range estimates as of 2090, from 4.30 percent to 4.32 percent, and there is very little difference between

the alternatives. Uncertainty in these results from uncertainty in the increase in the global mean surface
temperature and uncertainty from the global mean rainfall change.
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TABLE S-6

MY 2011-2015 CAFE Alternatives: Impact on Reductions in Global Mean Rainfall based on A1B
SRES Scenario (percent change), Using Increases in Global Mean Surface Temperature
Simulated by MAGICC

Scenario 2020 2055 2090

Global Mean Rainfall Change (scaled, % K-1)
1.45 151 1.63

Global Temperature above Average 1980-1999 Levels (°C) for the A1B Scenario and CAFE
Alternatives, Mid-level Results

No Action 0.69 1.750 2.650
25 Percent Below Optimized 0.690 1.747 2.645
Optimized 0.690 1.747 2.643
25 Percent Above Optimized 0.690 1.746 2.642
50 Percent Above Optimized 0.690 1.746 2.641
Total Costs Equal Total Benefits 0.690 1.745 2.640
Technology Exhaustion 0.690 1.745 2.639

Reduction in Global Temperature (°C) for CAFE Alternatives, Mid-level Results (Compared to No
Action Alternative)

25 Percent Below Optimized 0.000 0.003 0.005
Optimized 0.000 0.003 0.007
25 Percent Above Optimized 0.000 0.004 0.008
50 Percent Above Optimized 0.000 0.004 0.009
Total Costs Equal Total Benefits 0.000 0.005 0.010
Technology Exhaustion 0.000 0.005 0.011
Mid Level Global Mean Rainfall Change (%)

No Action 1.00 2.64 4.32
25 Percent Below Optimized 1.00 2.64 4.31
Optimized 1.00 2.64 4.31
25 Percent Above Optimized 1.00 2.64 4.31
50 Percent Above Optimized 1.00 2.64 4.30
Total Costs Equal Total Benefits 1.00 2.63 4.30
Technology Exhaustion 1.00 2.63 4.30

Reduction in Global Mean Rainfall Change for CAFE Alternatives (% Compared to No Action
Alternative)

25 Percent Below Optimized 0.00 0.00 0.01
Optimized 0.00 0.00 0.01
25 Percent Above Optimized 0.00 0.01 0.01
50 Percent Above Optimized 0.00 0.01 0.0
Total Costs Equal Total Benefits 0.00 0.01 0.02
Technology Exhaustion 0.00 0.01 0.02
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Climate: Impact on Sea Level Rise

IPCC AR4 identifies four primary components to sea level rise: thermal expansion of ocean
water; melting of glaciers and ice caps; loss of land-based ice in Antarctica; and loss of land-based ice in
Greenland. Ice sheet discharge is an additional factor that could influence sea level over the long term.
MAGICC calculates the oceanic thermal expansion component of global-mean sea level rise, using a non-
linear temperature- and pressure-dependent expansion coefficient. It also addresses the other three
primary components through ice-melt models for small glaciers, and the Greenland and Antarctic ice
sheets.

Table S-7 shows that the impact on mid-range estimates of sea level rise from the scenarios is at
the threshold of the MAGICC model’s reporting: the alternatives reduce sea level rise by 0.1 centimeter
(cm). Although the model does not report enough significant figures to distinguish between the effects of
the alternatives, it is clear that the more stringent the alternative (i.e., the lower the emissions), the lower
the temperature (as shown above), and the lower the sea level. hus, the more stringent alternatives are
likely to result in slightly less sea level rise.

TABLE S-7

MY 2011-2015 CAFE Alternatives: Impact on Sea Level Rise based on A1B SRES Scenario,
Simulated by MAGICC

Sea Level Rise with Respect to 1990 Level

Alternative (cm)
No Action 37.9
25 Percent Below Optimized 37.8
Optimized 37.8
25 Percent Above Optimized 37.8
50 Percent Above Optimized 37.8
Total Costs Equal Total Benefits 37.8
Technology Exhaustion 37.8
Reduction in Sea Level Rise for the CAFE alternatives (% compared to No Action Alternative)
25 Percent Below Optimized 0.1
Optimized 0.1
25 Percent Above Optimized 0.1
50 Percent Above Optimized 0.1
Total Costs Equal Total Benefits 0.1
Technology Exhaustion 0.1

One of the areas of climate change research where there have been many recent developments is
the science underlying the projection of sea level rise. As noted above, there are four key components of
sea level rise. The algorithms in MAGICC do not reflect some of the recent developments in the state-of-
the-science, so the scaling approach is an important supplement. The scaling approach applied in the
DEIS captures two effects which could overstate the impacts by just scaling the sea level rise by changes
in global temperature. The first effect is the current “commitment” (i.e., the inertia in the climate system
that would result in climate change even if concentrations did not increase in the future) to global
warming, which will occur despite the emission reduction from the CAFE alternatives. The second is the
current commitment to sea level rise similar to the current “commitment” to global warming. By
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examining the difference between the low (B1) scenario®® and the mid-level (A1B) scenario, these terms,
which will be the same in both scenarios, are eliminated.

The results are shown above Table S-8 for scenario A1B (medium) and the 3 degrees C climate
sensitivity. Across the CAFE alternatives, the mean change in the global mean surface temperature, as a
ratio of the increase in warming between the B1 (low) to A1B (medium) scenarios, ranges from 0.5
percent to 1.1 percent. The resulting change in sea level rise (compared to the No Action Alternative)
ranges, across the alternatives, from 0.04 cm to 0.07 cm. This compares well to the MAGICC results of
about 0.1 cm. Thus, despite the fact that MAGICC does not reflect some of the more recent
developments in the state-of-the-science, the results are of the same magnitude.

TABLE S-8

The Estimated Impact on Sea Level Rise in 2100 From the 2011-2015 CAFE Alternatives for SRES Scenario A1B;
Scaling Approach

Reduction in Reduction in
Global Mean Global Mean
Reduction in Surface Warming
Equilibrium Temperature as Share of
Warming for the for the 3.0 °C B1l-AlB Mid Range of
3.0 °C Climate Climate Increase Sea Level Rise

Sensitivity (°C)  Sensitivity (°C)  in Warming (%)  (cm)

Totals by Alternative

No Action NA 2.650 0.00 28.00
25 Percent Below Optimized NA 2.645 0.50 27.96
Optimized NA 2.643 0.80 27.95
25 Percent Above Optimized NA 2.643 0.90 27.94
50 Percent Above Optimized NA 2.642 0.90 27.94
Total Costs Equal Total Benefits NA 2.641 1.00 27.93
Technology Exhaustion NA 2.640 1.10 27.93
Reduction from the CAFE Alternatives

25 Percent Below Optimized 0.007 0.005 0.5 0.04
Optimized 0.010 0.007 0.8 0.05
25 Percent Above Optimized 0.011 0.007 0.9 0.06
50 Percent Above Optimized 0.012 0.008 0.9 0.06
Total Costs Equal Total Benefits 0.013 0.009 1.0 0.07
Technology Exhaustion 0.014 0.009 1.1 0.07

Cumulative Effects
Energy
The seven alternatives examined for CAFE standards will result in different future levels of fuel

use, total energy, and petroleum consumption, which will in turn have an impact on emissions of GHG
and criteria air pollutants. Figure S-1 shows the estimated lifetime fuel consumption of passenger cars

3 The B1 storyline from IPCC SRES represents a low scenario of global GHG emissions, due largely to the
following assumptions: rapid changes toward a service and information economy, reductions in material intensity,
and cleaner and more efficient technologies.
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and light trucks under the various CAFE standards. Figure S-1 shows the savings in lifetime fuel
consumption for passenger cars and light trucks depending on the CAFE alternative examined.

Figure S-1: Lifetime Fuel Consumption of Light Trucks and Passenger Cars under
Alternative CAFE Standard
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Figure S-2: Savings in Lifetime Fuel Consumption by Light Trucks and Passenger Cars
under Alternative CAFE Standard
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Air Quality

Table S-9 summarizes the cumulative national toxic and criteria pollutants, showing that the No
Action Alternative has the highest emissions of all the alternatives for all pollutants except acrolein,
which increases with the action alternatives because upstream emissions data were not available
(emissions for acrolein reflect only increases due to the rebound effect). Localized increases in criteria
and toxic air pollutant emissions could occur in some nonattainment areas as a result of implementation of
the CAFE standards under the alternatives. These localized increases represent a slight decline in the rate
of reductions being achieved by implementation of Clean Air Act (CAA) standards. Under the No Action
Alternative, CO, emissions and energy consumption would continue to increase; thus the proposed
standard has a beneficial effect and would not need mitigation. FHWA has funds dedicated to the
reduction of air pollutants in non-attainment areas providing state and local authorities the ability to
mitigate for the localized increases in criteria and toxic air pollutants in non-attainment areas that would
be observed under the proposed standard. Further, EPA has authority to continue to improve vehicle
emissions standards.
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TABLE S-9

Comparison of Cumulative Air Quality Consequences for Six Action Alternatives to the CAFE Standard for MY 2011 to MY 2020 and No Action Alternative

No Action 25% Below Optimized 25% Above 50% Above Total Costs Technology
Optimized Optimized Optimized Equal Total Exhaustion
Benefits

Criteria Pollutant Emissions (tons/year) for Passenger Cars and Light Trucks (Calendar Year 2035)

Carbon Monoxide (CO) 26,446,292 26,392,554 25,928,187 22,327,626 20,563,462 19,584,601 18,665,921
Nitrogen Oxides (NOXx) 2,720,799 2,508,200 2,437,802 2,093,950 1,921,291 1,822,258 1,730,923
Particulate Matter (PM) 583,318 565,632 554,564 481,268 441,564 419,680 398,490
Sulfur Oxides (SOx) 603,991 493,989 469,439 385,825 342,328 316,867 292,926
Eycl?(t:”)e Organic Compounds 2,477,999 2,362,124 2,311,540 2,022,160 1,874,970 1,790,100 1,713,463

Toxic Air Pollutant Emissions (tons/year) for Passenger Cars and Light Trucks (Calendar Year 2035)

Acetaldehyde 14,354 14,252 14,063 12,646 11,959 11,573 11,225
Acrolein 663 687 688 687 702 712 722
Benzene 76,355 74,938 73,498 63,637 58,866 56,161 53,696
1,3-Butadiene 8,062 8,034 7,911 7,008 6,619 6,400 6,204
Diesel particulate Matter (DPM) 265,474 214,961 204,045 169,501 152,605 142,653 133,315

Formaldehyde 19,851 19,312 19,098 17,904 17,363 17,060 16,796




Climate: Cumulative GHG emissions

Total emission reductions from 2010-2100 new passenger cars and light trucks for each of the
seven alternatives are shown below in Table S-10. Projections of emission reductions over the 2010 to
2100 timeframe due to the MY 2011-2020 CAFE standards ranged from 38,294 to 53,365 MMTCO2.
Compared against global emissions of 4,850,000 MMTCO2 over this period (projected by the IPCC
Al1B-medium scenario), the incremental impact of this rulemaking is expected to reduce global CO2
emissions by about 0.8 to 1.1 percent.

TABLE S-10

CO; Emissions and Emission Reductions (Compared to the No Action Alternative) Due to the MY 2011-2015
Standard and Potential MY 2016-2020 CAFE Standard, from 2010-2100 (MMTCO,)

Alternative Emissions Emission
Reductions
Compared to No
Action Alternative

No Action 247,890 0

25 Percent Below Optimized 209,596 38,294
Optimized 204,487 43,403
25 Percent Above Optimized 202,075 45,815
50 Percent Above Optimized 199,933 47,958
Total Costs Equal Total Benefits 197,434 50,456
Technology Exhaustion 194,525 53,365

Climate: CO, Concentration and Global Mean Surface Temperature

The mid-range results of MAGICC model simulations for the No Action Alternative and the six
alternative CAFE levels, in terms of CO, concentrations and increase in global mean surface temperature
in 2030, 2060, and 2100 are presented in Table S-11 and Figures S-3 to S-6. As Figures S-3 and S-4
show, the impact on the growth in CO, concentrations and temperature is just a fraction of the total
growth in CO, concentrations and global mean surface temperature. However, the relative impact of the
CAFE alternatives is illustrated by the reduction in growth of both CO, concentrations and temperature in
the Technology Exhaustion Alternative, which is nearly double that of the 25 Percent Below Optimized
Alternative, as shown in Figures S-5 to S-6.

As shown in the table and figures, there is a fairly narrow band of estimated CO, concentrations
as of 2100, from 704 ppm for the most stringent alternative to 709 ppm for the No Action Alternative. As
CO; concentrations are the key driver of all the other climate effects, this narrow range implies that the
differences among alternatives are difficult to distinguish. The MAGICC simulations of mean global
surface air temperature increases are also shown below in Table S-11. For all alternatives, the
temperature increase is about 0.8°C as of 2030, 1.8°C as of 2060, and 2.8°C as of 2100. The differences
among alternatives are small. As of 2100, the reduction in temperature increase, with respect to the No
Action Alternative, ranges from 0.012°C to 0.018°C. These estimates include considerable uncertainty
due to a number of factors of which the climate sensitivity is the most important. The IPCC AR4
estimates a range of the climate sensitivity from 2.5 to 4.0 degrees C with a mid-point of 3.0 degrees C
which directly relates to the uncertainty in the estimated global mean surface temperature.

To supplement the modeled estimates (generated by applying MAGICC) in Table S-11, a scaling
approach was used to (1) validate that the modeled estimates are consistent with recent IPCC AR4
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estimates and (2) characterize the sensitivity of the CO, and temperature estimates to different
assumptions about (a) global emissions from sources other than United States passenger cars and light
trucks and (b) climate sensitivity (i.e., the equilibrium warming associated with a doubling of atmospheric
CO, concentrations compared to pre-industrial levels). The scaling analysis showed that the results for
CO, concentration and temperature are in good agreement with recent estimates from IPCC AR4. The
analysis also indicates that the estimates for CO, concentrations and global mean surface temperature
vary considerably, depending on which global emissions scenario is used as a reference case.
Furthermore, temperature increases are sensitive to climate sensitivity. Regardless of the choice of
reference case or climate sensitivity, the differences among CAFE alternatives are small in the context of
global emission estimates: CO, concentrations as of 2100 are within 4 ppm across alternatives, and
temperatures are within 0.03°C across alternatives (consistent with the MAGICC modeling results). The
scaling results illustrate the uncertainty in CO, concentrations and temperatures related to reference case
global emissions and climate sensitivity.

TABLE S-11

MY 2011-2020 CAFE Alternatives Impact on CO, Concentration and Global Mean Surface Temperature
Increase in 2100 Using MAGICC

Global Mean Surface

CO, Concentration Temperature Increase
(ppm) (°C)

2030 2060 2100 2030 2060 2100
Totals by Alternative
No Action (A1B — AIM)* 458.4 575.2 708.6 0.789 1.837 2.763
25 Percent Below Optimized 458.2 573.7 705.1 0.788 1.832 2.751
Optimized 458.1 573.4 704.6 0.788 1.831 2.749
25 Percent Above Optimized 458.1 573.3 704.4 0.788 1.83 2.748
50 Percent Above Optimized 458.1 573.3 704.2 0.787 1.829 2.747
Total Costs Equal Total Benefits 458.0 573.2 703.9 0.787 1.829 2.746
Technology Exhaustion 458.0 573.0 703.7 0.787 1.828 2.745
Reduction from CAFE Alternatives
25 Percent Below Optimized 0.2 15 3.5 0.001 0.005 0.012
Optimized 0.3 1.8 4.0 0.001 0.006 0.014
25 Percent Above Optimized 0.3 1.9 4.2 0.001 0.007 0.015
50 Percent Above Optimized 0.3 1.9 4.4 0.002 0.008 0.016
Total Costs Equal Total Benefits 0.4 2.0 4.7 0.002 0.008 0.017
Technology Exhaustion 0.4 2.2 4.9 0.002 0.009 0.018

“The A1B-AIM scenario is the SRES marker scenario used by the IPCC WGL1 to represent the SRES A1B
(medium) storyline.
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Figure S-3: CO2 Concentrations for the A1B Scenario and MY 2011-2015 Standard and
Potential MY 2016-2020

ENo Action (A1B — AIM[1]) [E125 Percent Below Optimized B Optimized
@ 25 Percent Above Optimized 050 Percent Above Optimized B Total Costs Equal Total Benefits
B Technology Exhaustion

800

700

600

500

o 400 A
=y
300 -

200 A

Figure S-4: Increase in Global Mean Surface Temperature for the A1B Scenario and MY
2011-2015 Standard and Potential MY 2016-2020
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Figure S-5: Reduction in the Growth of CO2 Concentrations for the A1B Scenario and MY
2011-2015 Standard and Potential MY 2016-2020
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Figure S-6: Reduction in the Growth of Global Mean Temperature for the A1B Scenario
and MY 2011-2015 Standard and Potential MY 2016-2020
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Climate: Global Mean Rainfall

The CAFE alternatives reduce temperature increases slightly with respect to the No Action
Alternative, thus they also reduce predicted increases in precipitation slightly, as shown in Table S-12.
As shown in the table and figures, there is a fairly narrow band of mid-range estimated precipitation
increase reductions as of 2100, from 4.29 percent to 4.32 percent, and there is very little difference
between the alternatives. Uncertainty in these results from uncertainty in the increase in the global mean
surface temperature and uncertainty from the global mean rainfall change.

TABLE S-12

MY 2011-2020 CAFE Alternatives: Impact on Reductions in Global Mean Rainfall based on A1B SRES
Scenario (% change), Using Increases in Global Mean Surface Temperature Simulated by MAGICC

Scenario 2011-2030/2020 2046-2065/2055 2080-2099/2090

Global Mean Rainfall Change (scaled, % K-1)

1.45 151 1.63
Global Temperature Above Average 1980-1999 Levels (°C) for the A1B Scenario by 2100, Mid-level Results
No Action 0.690 1.750 2.650
25 Percent Below Optimized 0.690 1.745 2.639
Optimized 0.690 1.744 2.638
25 Percent Above Optimized 0.690 1.744 2.636
50 Percent Above Optimized 0.690 1.743 2.636
Total Costs Equal Total Benefits 0.690 1.743 2.635
Technology Exhaustion 0.690 1.742 2.634
Reduction in Global Temperature (°C) for the A1B Scenario, Mid-level Results
25 Percent Below Optimized 0.000 0.005 0.011
Optimized 0.000 0.006 0.012
25 Percent Above Optimized 0.000 0.006 0.014
50 Percent Above Optimized 0.000 0.007 0.014
Total Costs Equal Total Benefits 0.000 0.007 0.015
Technology Exhaustion 0.000 0.008 0.016
Mid-level Global Mean Rainfall Change by 2100 (%)
No Action 1.00 2.64 4.32
25 Percent Below Optimized 1.00 2.63 4.30
Optimized 1.00 2.63 4.30
25 Percent Above Optimized 1.00 2.63 4.30
50 Percent Above Optimized 1.00 2.63 4.30
Total Costs Equal Total Benefits 1.00 2.63 4.30
Technology Exhaustion 1.00 2.63 4.29
Reduction in Global Mean Rainfall (%)
25 Percent Below Optimized 0.00 0.01 0.02
Optimized 0.00 0.01 0.02
25 Percent Above Optimized 0.00 0.01 0.02
50 Percent Above Optimized 0.00 0.01 0.02
Total Costs Equal Total Benefits 0.00 0.01 0.02
Technology Exhaustion 0.00 0.01 0.03
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Climate: Impact on Sea Level Rise

IPCC AR4 identifies four primary components to sea level rise: thermal expansion of ocean
water; melting of glaciers and ice caps; loss of land-based ice in Antarctica; and loss of land-based ice in
Greenland. Ice sheet discharge is an additional factor that could influence sea level over the long term.
MAGICC calculates the oceanic thermal expansion component of global-mean sea level rise, using a non-
linear temperature- and pressure-dependent expansion coefficient. It also addresses the other three
primary components through ice-melt models for small glaciers, and the Greenland and Antarctic ice
sheets.

The mid-range estimate of the impact on sea level rise from the alternatives is near the threshold
of the MAGICC model’s reporting capabilities: the alternatives reduce sea level rise by 0.1 t0 0.2 cm
(Table S-13). Although the model does not report enough significant figures to distinguish between the
effects of the alternatives, it is clear that the more stringent the alternative (i.e., the lower the emissions),
the lower the temperature (as shown above); and the lower the temperature, the lower the sea level. hus,
the more stringent alternatives are likely to result in slightly less sea level rise.

TABLE S-13

MY 2011-2015 Standard and Potential MY 2016-2020 CAFE Standard Impact on Sea Level Rise based on
A1B SRES Scenario, Simulated by MAGICC

Sea Level Rise with Respect

Alternative to 1990 Level (cm)
No Action 37.9
25 Percent Below Optimized 37.8
Optimized 37.8
25 Percent Above Optimized 37.8
50 Percent Above Optimized 37.8
Total Costs Equal Total Benefits 37.7
Technology Exhaustion 37.7

Reduction in Sea Level Rise for the CAFE alternatives (% compared to No Action Alternative)

25 Percent Below Optimized 0.1
Optimized 0.1
25 Percent Above Optimized 0.1
50 Percent Above Optimized 0.1
Total Costs Equal Total Benefits 0.2
Technology Exhaustion 0.2

One of the areas of climate change research where there have been many recent developments is
the science underlying the projection of sea level rise. As noted above, there are four key components of
sea level rise. The algorithms in MAGICC do not reflect some of the recent developments in the state-of-
the-science, so the scaling approach is an important supplement. The scaling approach applied in the
DEIS captures two effects which could overstate the impacts by just scaling the sea level rise by changes
in global temperature. The first effect is the current “commitment” (i.e., the inertia in the climate system
that would result in climate change even if concentrations did not increase in the future) to global
warming, which will occur despite the emission reduction from the CAFE alternatives. The second is the
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current commitment to sea level rise similar to the current “commitment” to global warming. By
examining the difference between the low (B1) scenario and the mid-level (A1B) scenario, these terms,
which will be the same in both scenarios, are eliminated.

The results are shown above Table S-14 for scenario A1B (medium). Across the CAFE
alternatives, the mean change in the global mean surface temperature, as a ratio of the increase in
warming between the B1 (low) to A1B (medium) scenarios, ranges from 1.2 percent to 1.7 percent. The
resulting change in sea level rise (compared to the No Action Alternative) ranges across the alternatives
from 0.08 cm to 0.11 cm. This compares well, but is less, than the MAGICC results of 0.1-0.2 cm. Thus,
despite the fact that MAGICC does not reflect some of the more recent developments in the state-of-the-
science, the results are of the same magnitude.

TABLE S-14
The Estimated Impact on Sea Level Rise in 2100 From the MY 2011-2015 Standard and Potential 2016-2020
CAFE Standard for SRES Scenario A1B; Scaling Approach
Reduction in Reduction in
Equilibrium Global Mean Reduction in
Warming for Surface Global Mean
the Temperature Warming as Mid Range of
3.0 °C Climate for the 3.0 °C Share of B1 - A1B Sea Level
Sensitivity Climate Sensitivity Increase in Rise
Alternative (°c) (°c) Warming (%) (cm)
Totals by Alternative
No Action NA 2.650 0.00 28.00
25 Percent Below Optimized NA 2.640 0.50 27.92
Optimized NA 2.638 0.80 2791
25 Percent Above Optimized NA 2.637 0.90 27.90
50 Percent Above Optimized NA 2.637 0.90 27.90
Total Costs Equal Total
Benefits NA 2.636 1.00 27.90
Technology Exhaustion NA 2.635 1.10 27.89
Reduction from CAFE Alternatives
25 Percent Below Optimized 0.015 0.010 1.2 0.08
Optimized 0.017 0.012 1.4 0.09
25 Percent Above Optimized 0.019 0.013 15 0.10
50 Percent Above Optimized 0.019 0.013 15 0.10
Total Costs Equal Total
Benefits 0.020 0.014 1.6 0.10
Technology Exhaustion 0.022 0.015 1.7 0.11

In summary, the impacts of the MY 2011-2020 CAFE alternatives on global mean surface
temperature, sea level rise, and precipitation are relatively small in the context of the expected changes
associated with the emission trajectories in the Special Report on Emission Scenarios (SRES) scenarios.
This is due primarily to the global and multi-sectoral nature of the climate problem. Emissions of CO,,
the primary gas driving the climate effects, from the United States automobile and light truck fleet

S-24



represented about 2.5 percent of total global emissions of GHGs in the year 2000.** While a significant
source, this is a still small percentage of global emissions, and the relative contribution of CO, emissions
from the United States passenger car and light truck fleet is expected to decline in the future, due
primarily to rapid growth of emissions from developing economies (which are due in part to growth in
global transportation sector emissions).

OTHER POTENTIAL ENVIRONMENTAL CONSEQUENCES

While the main focus of this DEIS is on the quantification of impacts to energy, air quality, and
climate, as well as qualitative cumulative impacts resulting from climate change, the DEIS also addressed
other potentially affected resources. NHTSA conducted a qualitative review of the non-climate change
related direct, indirect, cumulative effects, either positive or negative, of the alternatives on other
potentially affected resources. These resource areas included water resources, biological resources, land
use, hazardous materials, safety, noise, historic and cultural resources, and environmental justice. Effects
of the alternatives on these resources were too small to address quantitatively. Impacts to biological
resources could include reductions in habitat disturbance, decreased impacts from acid rain on water and
terrestrial habitats from decreases in petroleum production as well as increased agricultural-related
disturbances and runoff due to biofuel production. Impacts to land use and development could include
increased agricultural land use. Impacts to safety could include downweighting of vehicles and increased
vehicle miles traveled, resulting in increased traffic injuries and fatalities. Impacts to hazardous materials
could include, overall reductions in the generation of air and oil production related wastes, and increases
in agricultural wastes due to biofuel production. Impacts to historic and cultural resources could include
reductions in acid rain related damage. Noise impacts could include increased noise levels in some areas
due to higher vehicle miles traveled. The non-climate related impact from increased atmospheric CO,
could potentially in conjunction with other environmental factors and changes in plant communities, alter
growth, abundance, and respiration rates of some soil microbes.

Impacts to environmental justice populations could include, increased air toxics in some areas as
a result of higher vehicle miles traveled. No impacts are expected to natural areas protected under Section

4A(f).

The effects of the alternatives on climate — CO, concentrations, temperature, precipitation, and
sea level rise — can translate into impacts on key resources, including freshwater resources, terrestrial
ecosystems, coastal ecosystems, land use, human health, and environmental justice. Although the
alternatives have the potential to substantially decrease GHG emissions, they do not prevent climate
change from occurring. However, the magnitudes of the changes in these climate effects that the
alternatives produce — a few ppm of CO,, a hundredth of a degree C difference in temperature, a small
percentage-wise change in the rate of precipitation increase, and 1 or 2 mm of sea level — are too small to
meaningfully address quantitatively in terms of their impacts on resources. Given the enormous resource
values at stake, these distinctions may be important — very small percentages of huge numbers can still
yield significant results — but they are too small for current quantitative technigues to resolve.
Consequently, the discussion of resource impacts does not distinguish among the CAFE alternatives, but
rather provides a qualitative review of the benefits of reducing GHG emissions and the magnitude of the
risks involved in climate change.

15 CO, emissions from passenger cars and light trucks were obtained from EPA’s Inventory of U.S. Greenhouse Gas
Emissions and Sinks. 1990-2006, which can be found at
http://www.epa.gov/climatechange/emissions/usinventoryreport.html. Global GHG emissions were obtained from
the World Resources Institute’s Climate Analysis Indicators Tool (CAIT) Version 5.0. http://cait.wri.org.
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These impacts were examined on the U.S. and global scale. Impacts to freshwater resources could
include changes in precipitation patterns, decreasing aquifer recharge in some locations, changes in
snowpack and time of snowmelt, salt water intrusion from ocean rise, changes in weather patterns
resulting in flooding or drought in certain regions, increased water temperature, and numerous other
changes to freshwater systems that disrupt human use and natural aquatic habitats. Impacts to terrestrial
ecosystems could include shifts in species range and migration patterns, potential extinctions of sensitive
species unable to adapt to changing conditions, increases in forest fire and pest infestation occurrence and
intensity, and changes in habitat productivity because of increased atmospheric CO,. Impacts to coastal
ecosystems, primarily from predicted sea level rises, could include loss of coastal areas due to submersion
and erosion, additional severe weather and storm surge impacts, and increased salinization of estuaries
and freshwater aquifers. Impacts to land use could include flooding and severe weather impacts to
coastal, floodplain and island settlements, extreme heat and cold waves, increases in drought in some
locations, and weather/sea level related disruptions of service, agricultural and transportation sectors.
Impacts to human health could include increased mortality and morbidity due to excessive heat, increases
in respiratory conditions due to poor air quality, increases in water and food-borne diseases, changes to
the seasonal patterns of vector-borne diseases, and increases in malnutrition. Impacts to environmental
justice populations could come from any of the above, especially where these effects would occur in
developing nations.

MITIGATION MEASURES AND UNAVOIDABLE ADVERSE IMPACTS

Each of the six action alternatives, when compared to the No Action Alternative, would result in a
decrease in CO, emissions and associated climate change impacts, an overall decrease in criteria air
pollutant emissions and toxic air pollutant emissions, and a decrease in energy consumption as compared
to the No Action Alternative. Based on our current understanding of global climate change, certain
effects are likely to occur due to the sum total of GHG emissions entering the atmosphere. This proposed
action or its alternatives would not prevent these effects. It may diminish the effects of climate change
and contribute to global GHG reductions. Under the No Action alternative, CO, emissions and energy
consumption would continue to increase; thus the proposed standard has a beneficial effect that would not
need mitigation.

Localized increases in criteria and toxic air pollutant emissions could occur in some non-
attainment areas as a result of implementation of the CAFE standards under the alternatives. These
localized increases represent a slight decline in the rate of reductions being achieved by implementation
of CAA standards. FHWA has funds dedicated to the reduction of air pollutants in nonattainment areas
providing state and local authorities the ability to mitigate for the localized increases in criteria and toxic
air pollutants in nonattainment areas that would be observed under the proposed standard. Further, EPA
has authority to continue to improve vehicle emissions standards for criteria and toxic air pollutant
emissions.
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Glossary

To help readers more fully understand this Draft Environmental Impact Statement, we have provided the
following list of definitions for technical and scientific terms, as well as plain English terms used

differently in the context of this DEIS.

Term

Definition

25 Percent Above Optimized
Alternative

25 Percent Below Optimized
Alternative

50 Percent Above Optimized
Alternative

Adaptation

Afforestation

Anthropgenic
Aquaculture
Baseline Alternative
Benthic

Biosphere

Carbon sink

Coral bleeching

Criteria pollutants

Alternative regulatory measure reflecting standards that exceed the
optimized scenario by 25 percent of the interval between the optimized
scenario and an alternative based on applying technologies until total
costs equal total benefits.

Alternative regulatory measure reflecting standards that fall below the
optimized scenario by the same absolute amount by which the 25
percent above optimized alternative exceeds the optimized scenario.

Alternative regulatory measure reflecting standards that exceed the
optimized scenario by 50 percent of the interval between the optimized
scenario and an alternative based on applying technologies until total
costs equal total benefits.

Initiatives and measures to reduce the vulnerability of natural and
human systems against actual or expected climate change
effects. Various types of adaptation exist, e.g. anticipatory and
reactive, private and public, and autonomous and planned.

Planting of new forests on lands that historically have not contained
forests (for at least 50 years).

Resulting from or produced by human beings.
Farming of plants and animals that live in water.
See “No Action Alternative.”

Habitat occurring at the bottom of a body of water.

The part of the Earth system comprising all ecosystems and living
organisms, in the atmosphere, on land (terrestrial biosphere) or in the
oceans (marine biosphere), including derived dead organic matter, such
as litter, soil organic matter and oceanic detritus.

Any process, activity or mechanism which removes a greenhouse gas,
an aerosol or a precursor of a greenhouse gas or aerosol from the
atmosphere.

The paling in color which results if a coral loses its symbiotic, energy
providing, organisms.

Carbon monoxide (CO), airborne lead (Pb), nitrogen dioxide (NO,),
ozone (Og), sulfur dioxide (SO,), and fine particulate matter (PM).
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Term

Definition

Ecosystem

El Nino-Southern Oscillation

Emission rates
Endemic

Entire energy content

EPCA factors for setting “maximum

feasible” CAFE standards

Eutrophication

Evapotranspiration

GREET model

Hydrology

Hydrosphere

Lake stratification

Lifetime fuel consumption

Maximum lifetime of vehicles

MOBILE6.2

A system of living organisms interacting with each other and their
physical environment. The boundaries of what could be called an
ecosystem are somewhat arbitrary, depending on the focus of interest or
study. Thus, the extent of an ecosystem may range from very small
spatial scales to, ultimately, the entire Earth.

The term EI Nifio was initially used to describe a warm-water
current that periodically flows along the coast of Ecuador and
Peru, disrupting the local fishery. It has since become identified
with a basinwide warming of the tropical Pacific east of the
dateline. This oceanic event is associated with a fluctuation of a
global-scale tropical and subtropical surface pressure pattern
called the Southern Oscillation. This coupled atmosphere-ocean
phenomenon, with preferred time scales of two to about seven
years, is collectively known as El Nifio-Southern Oscillation, or
ENSO. During an ENSO event, the prevailing trade winds
weaken, reducing upwelling and altering ocean currents such that
the sea surface temperatures warm, further weakening the trade
winds.

Grams per vehicle-mile of travel.
Restricted to a region.
Energy from petroleum and ethanol fuel additives.

Technological feasibility, economic practicability, the effect of other motor
vehicle standards of the government on fuel economy, and the need of
the nation to conserve energy.

Enrichment of a water body with plant nutrients.

The combined process of water evaporation from the Earth’s surface and
transpiration from vegetation.

Model developed by Argonne National Laboratory that provides
estimates of the energy and carbon contents of fuels as well as energy
use in various phases of fuel supply.

The science dealing with the occurrence, circulation, distribution, and
properties of the earth's water.

The component of the climate system comprising liquid surface and
subterranean water, such as oceans, seas, rivers, fresh water lakes,
underground water, etc.

Seasonal changes in the temperature profile of a lake system.
Total volume of fuel used by a vehicle over its lifetime.

The age after which less than 2 percent of the vehicles originally
produced during a model year remain in service.

EPA's motor vehicle emission factor model.
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Term

Definition

NEPA scoping process

No Action Alternative

Nonattainment area

Ocean acidification

Optimized Scenario Alternative

Optimized standards/scenario

Overexploitation of species

Pathways of fuel supply

Permafrost

Phenology

Rebound effect

Reformed CAFE program

Saltwater intrusion

Silviculture

An early and open process for determining the scope of issues to be
addressed and for identifying the significant issues related to a proposed
action.

Alternative regulatory measure in which CAFE standards are maintained
at the MY 2010 levels of 27.5 mpg and 23.5 mpg for passenger cars and
light trucks, respectively.

Regions where concentrations of criteria pollutants exceed federal
standards. Nonattainment areas are required to develop and implement
plans to comply with the NAAQS within specified time periods.

A decrease in the pH of sea water due to the uptake of anthropogenic
carbon dioxide.

Alternative regulatory measure reflecting the optimized scenario.

Standards set at levels such that the cost of the last technology
application (using the Volpe model) equaled the benefits of the
improvement in fuel economy resulting from that application.

Exploitation of species to the point of diminishing returns.

United States imports of refined gasoline and other transportation fuels;
domestic refining of fuel using imported petroleum as a feedstock; and

domestic fuel refining from crude petroleum produced within the united

States.

Ground (soil or rock and included ice and organic material) that remains
at or below 0°C for at least two consecutive years.

The study of natural phenomena in biological systems that recur
periodically (e.g., development stages, migration) and their relation to
climate and seasonal changes.

Improved fuel economy reduces the fuel cost of driving and leads to
additional use of a light trucks and thus increased emissions of criteria
pollutants by light trucks.

Consists of two basic elements: (1) a function that sets fuel economy
targets for different values of vehicle footprint; and (2) a Reformed CAFE
standard for each manufacturer, which is equal to the production-
weighted harmonic average of the fuel economy targets corresponding to
the footprint values of each light truck model it produces.

Displacement of fresh surface water or groundwater by the advance of
saltwater due to its greater density. This usually occurs in coastal and
estuarine areas due to reducing land-based influence (e.g., either from
reduced runoff and associated groundwater recharge, or from excessive
water withdrawals from aquifers) or increasing marine influence (e.g.,
relative

sea-level rise).

The management of forest resources.
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Term

Definition

Survival rate

Total Costs Equal Total Benefits
Alternative

Technologies

Technology Exhaustion Alternative

Tipping point

Total vehicle miles

Track width

Transpiration

Turbidity

Vehicle footprint
Vehicle miles traveled

Volpe model

Wheelbase

The proportion of vehicles originally produced during a model year that
are expected to remain in service at the age they will have reached
during each subsequent year.

Alternative reflecting standards based on applying technologies until total
costs equal total benefits (zero net benefits).

Engine technologies, transmission characteristics, and vehicle design
features that influence fuel economy.

Alternative in which NHTSA applied all feasible technologies without
regard to cost by determining the stringency at which a reformed CAFE
standard would require every manufacturer to apply every technology
estimated to be potentially available for it MY 2011-1015 fleet.

A situation where the climate system reaches a point at which is there is
a strong and amplifying positive feedback from only a moderate
additional change in a driver, such as CO, or temperature increase.

Total number of miles each vehicle will be driven over its lifetime.

The lateral distance between the centerlines of the base tires at ground,
including the camber angle.

Water loss from plant leaves.

A decrease in the clarity of water due to the presence of suspended
sediment.

The product of track width times wheelbase divided by 144.
Total number of miles driven.

CAFE Compliance and Effects Model developed by the U.S. Department
of Transportation’s Volpe Center, that, for any given year, applies
technologies to the manufacturer's fleet until the manufacturer achieves
compliance with the standard under consideration.

The longitudinal distance between front and rear wheel centerlines.

XV



[

N

OQOWoo~NOoO o1~ w

24

25
26
27
28

Chapter 1 Purpose and Need for the Proposed Action

1.1 INTRODUCTION

The Energy Policy and Conservation Act of 1975' (EPCA) established a program to regulate
automobile fuel economy and provided for the establishment of average fuel economy standards for
passenger cars and separate standards for light trucks. As part of that Act, the Corporate Average Fuel
Economy (CAFE) program was established to reduce national energy consumption by increasing the fuel
economy of passenger cars and light trucks. EPCA directs the Secretary of Transportation to set and
implement fuel economy standards for passenger cars and light trucks sold in the United States. The
National Highway Transportation Safety Administration (NHTSA) is delegated responsibility for
implementing the EPCA fuel economy requirements assigned to the Secretary of Transportation.?

In December 2007, the Energy Independence and Security Act of 2007 (EISA)? amended
EPCA’s CAFE program requirements, granting the U.S. Department of Transportation (DOT) additional
rulemaking authority and assigning the DOT new rulemaking responsibilities.* Pursuant to EISA,
NHTSA recently proposed CAFE standards for model year (MY) 2011 through 2015 passenger cars and
light trucks in its Notice of Proposed Rulemaking (NPRM).?

Under the National Environmental Policy Act® (NEPA), an environmental impact analysis must
be performed if a federal agency implements a proposed action, provides funding for an action, or issues a
permit for that action. Specifically, NEPA directs that “to the fullest extent possible,” federal agencies
proposing “major federal actions significantly affecting the quality of the human environment” must
prepare “a detailed statement” on the environmental impacts of the proposed action (including
alternatives to the proposed action). NHTSA submits this Draft Environmental Impact Statement (DEIS)
to inform its evaluation of the potential environmental impacts of adopting CAFE standards for MY
2011-2015.

1.2 NEPA PROCESS

To inform its development of the new CAFE standards required under EPCA, as amended by
EISA, NHTSA prepared this DEIS to disclose and analyze the potential environmental impacts of the
proposed standards and reasonable alternative standards in the context of NHTSA’s CAFE program and
pursuant to NEPA implementing regulations issued by the Council on Environmental Quality (CEQ),

! The Energy Policy and Conservation Act of 1975 was enacted for the purpose of serving the nation’s energy
demands and promoting conservation methods when feasibly obtainable. EPCA is codified at 49 U.S.C. 32901 et
seq.

249 C.F.R. §8 1.50, 501.2(a)(8). In addition, the U.S. Environmental Protection Agency (EPA) calculates the
average fuel economy for each automobile manufacturer that sells vehicles in the United States.

® EISA amends and builds on the Energy Policy and Conservation Act by setting out a comprehensive energy
strategy for the 21st century by addressing renewable fuels and CAFE standards. EISA is Public Law 110-140, 121
Stat. 1492 (December 19, 2007).

* Accordingly, the Secretary of Transportation, DOT and NHTSA are used interchangeably in this section of the
DEIS.

® Notice of Proposed Rulemaking, Average Fuel Economy Standards, Passenger Cars and Light Trucks; Model
Years 2011-2015, 73 Federal Register (FR) 24352, May 2, 2008. At the same time, NHTSA requested updated
product plan information from the automobile manufacturers. See Request for Product Plan Information, Passenger
Car Average Fuel Economy Standards—Model Years 2008-2020 and Light Truck Average Fuel Economy
Standards—Model Years 2008-2020, 73 FR 21490, May 2, 2008.

® 42 United States Code (U.S.C). § 4332(2)(C).
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U.S. DOT Order 5610.1C, and NHTSA regulations.” This DEIS compares the potential environmental
impacts of the NHTSA’s proposed standards and reasonable alternatives, as well as a “no action”
alternative. It also analyzes direct, indirect, and cumulative impacts and discusses impacts “in proportion
to their significance.”

1.3 PURPOSE AND NEED STATEMENT

NEPA analyses require that a proposed action’s alternatives be developed based upon the action’s
purpose and need. The purpose and need statement should clearly and succinctly explain why the action
is needed and the action’s intended purpose. The purpose and need is considered the cornerstone of
NEPA environmental documentation.

As recently amended, EPCA sets forth extensive requirements concerning the rulemaking to
establish the MY 2011-2015 CAFE standards. These requirements form the purpose of and need for the
proposed standards (action). These requirements are also the basis for establishing a range of alternatives
to be considered in this NEPA analysis. Specifically, EPCA requires the Secretary of Transportation to
establish average fuel economy standards for each MY at least 18 months before the beginning of that
model year and to set them at “the maximum feasible average fuel economy level that the Secretary
decides the manufacturers can achieve in that model year.” When setting “maximum feasible” fuel
economy standards, the Secretary is required to “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.” As explained in the NPRM:

= “Technological feasibility” means whether a particular method of improving fuel economy
can be available for commercial application in the MY for which a standard is being
established.

= “Economic practicability” means whether a standard is one “within the financial capability of
the industry, but not so stringent as to” lead to adverse economic consequences, such as a
significant job losses or unreasonable elimination of consumer choice.

= “The effect of other motor vehicle standards of the Government on fuel economy” means
“the unavoidable adverse effects on fuel economy of compliance with emission, safety, noise,
or damageability standards.”

=  “The need of the United States to conserve energy” means “the consumer cost, national
balance of payments, environmental, and foreign policy implications of our need for large
quantities of petroleum, especially imported petroleum.”

NHTSA construes the statutory factors as including environmental and safety considerations.’
The potential environmental impacts of the proposed action and its alternatives, as identified in this DEIS
and in NHTSA’s other NEPA documents, will also be considered.

With respect to the standards for MY 2011-2020, EPCA further directs the Secretary, after
consultation with the Secretary of Energy (DOE) and the Administrator of the Environmental Protection

" NEPA is codified at 42 U.S.C. §§ 4321-4347. CEQ’s NEPA implementing regulations are codified at 40 C.F.R.
Pts. 1500-1508, and NHTSA’s NEPA implementing regulations are codified at 49 C.F.R. Part 520.

849 U.S.C. §§ 32902(a), 32902(f).

% See, e.g., Competitive Enterprise Inst. v. NHTSA, 956 F.2d 321, 322 (D.C. Cir. 1992) (citing Competitive
Enterprise Inst. v. NHTSA, 901 F.2d 107, 120 n.11 (D.C. Cir. 1990)), and 73 FR 24,352, 24,364, May 2, 2008.
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Agency (EPA), to establish separate average fuel economy standards for passenger cars and for light
trucks manufactured in each MY beginning with MY 2011, “to achieve a combined fuel economy average
for model year 2020 of at least 35 miles per gallon for the total fleet of passenger and non-passenger
automobiles manufactured for sale in the United States for that model year.”*® In doing so, the Secretary
of Transportation is to adopt “annual fuel economy standard increases.”™* The standards for passenger
cars and light trucks must be “based on one or more vehicle attributes related to fuel economy.” In any
single rulemaking, standards may be established for not more than five model years.*> EPCA also
mandates a minimum standard for domestically manufactured passenger cars."®

1.3.1 Notice of Intent and Scoping

In March 2008, NHTSA issued a Notice of Intent (NOI) to prepare an Environmental Impact
Statement (EIS) for the MY 2011-2015 CAFE standards. The NOI described the statutory requirements
for the proposed standards, provided initial information about the NEPA process, and initiated scoping™
by requesting public input on the scope of the environmental analysis to be conducted.” Two important
purposes of scoping are identifying the significant environmental issues that merit in-depth analysis in the
EIS, and identifying and eliminating from detailed analysis the environmental issues that are not
significant and therefore require only a brief discussion in the E1S.*® Scoping should, “deemphasize

insignificant issues, narrowing the scope of the environmental impact statement process accordingly.”’

Consistent with NEPA and its implementing regulations, on April 10th and 11th, 2008, NHTSA
mailed the NOI directly to:

= 78 contacts at Federal agencies having jurisdiction by law or special expertise with respect to
the environmental impacts involved or authorized to develop and enforce environmental
standards, including other modes within DOT;

= the Governors of every State and United States territory to share with the appropriate
agencies and offices within their administrations, and with the local jurisdictions within their
States;

= 23 organizations representing state and local governments;

= 14 Native American tribal organizations and academic centers that had issued reports on
climate change and tribal communities; and

= 92 contacts at other stakeholder organizations that NHTSA reasonably expected to be
interested in the NEPA analysis for the MY 2011-2015 CAFE standards, including auto
industry organizations, environmental organizations, and other organizations that had
expressed interest in prior CAFE rules.

1049 U.S.C.A. §8§ 32902(b)(1), 32902(b)(2)(A).

149 U.S.C.A. § 32902(b)(2)(C).

1249 U.S.C.A. §8 32902(b)(3)(A), 32902(b)(3)(B).

349 U.S.C.A. § 32902(b)(4).

¥ Scoping, as defined under NEPA, is an early and open process for determining the scope of issues to be addressed
in an EIS and for identifying the significant issues related to a proposed action. 40 C.F.R. § 1501.7.

15 See Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 73 FR 16615, March 28, 2008.

1°40 C.F.R. 8§ 1500.4(g), 1501.7(a).

740 C.F.R. § 1500.4(g).
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NHTSA used its letters transmitting the NOI to develop a mailing list for future notices about the
NEPA process for the CAFE standards. For instance, NHTSA asked each Governor to, “share [its] letter
and the enclosed [NOI] with the appropriate environmental agencies and other offices within your
administration and with interested local jurisdictions or local government organizations within your
State.” NHTSA further requested that each Governor ask its representative to provide contact
information for the State’s lead office on the CAFE EIS by returning a mailing list form to NHTSA or by
sending NHTSA an e-mail containing the information requested on the form. NHTSA asked Federal
agency contacts to share the NOI with other interested parties within their organizations. NHTSA asked
contacts at other stakeholder organizations to let NHTSA know whether they wished to remain on the
agency’s NEPA mailing list for the CAFE EIS by returning a mailing list form or sending NHTSA an e-
mail containing the information requested on the form. NHTSA indicated that organizations that did not
return the form would be removed from the NEPA mailing list.

1.3.1.1 Supplemental Notice of Public Scoping

In April 2008, NHTSA issued a supplemental notice of public scoping providing additional
information about:

= participating in the scoping process;
= the proposed standards; and
= the alternatives NHTSA expected to consider in its NEPA analysis.'®

NHTSA outlined its plans for its NEPA analysis for the MY 2011-2015 CAFE standards,
explaining that it would:

...consider the direct, indirect and cumulative environmental impacts of the proposed
standards and those of reasonable alternatives. Among other potential impacts, NHTSA
will consider direct and indirect impacts related to fuel and energy use, emissions,
including Carbon Dioxide (CO;) and their effects on temperature and climate change, air
quality, natural resources, and the human environment. NHTSA also will consider the
cumulative impacts of the proposed standards for MY 2011-2015 automobiles together
with estimated impacts of NHTSA’s implementation of the CAFE program through MY
2010 and NHTSA’s future CAFE rulemaking for MY 2016-2020, as prescribed by
EPCA, as amended by EISA..."*

NHTSA also acknowledged that it, “anticipate[d] considerable uncertainty in estimating and
comparing the potential environmental impacts of the proposed standards and the alternatives relating to
climate change in particular.”?

In preparing the supplemental scoping notice, NHTSA consulted with CEQ and EPA. In that
notice, NHTSA again invited all stakeholders to submit written comments on the appropriate scope of
NHTSA’s NEPA analysis for the proposed CAFE standards for MY 2011-2015 passenger cars and light
trucks. To help identify and narrow the issues for analysis in the EIS, NHTSA specifically requested

18 Supplemental Notice of Public Scoping for an Environmental Impact Statement for New Corporate Average Fuel
Economy Standards, 73 FR 22913, April 28, 2008.

1d. at 22916.

201d. at 22916.
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comments, peer-reviewed scientific studies, and other information addressing the potential impacts of the
proposed standards and reasonable alternatives relating to climate change.?

Following its publication in the Federal Register on April 28, 2008, NHTSA sent copies of the
supplemental scoping notice directly to:

= 46 Governors from whom NHTSA had not received a lead State NEPA contact in response to
the agency’s initial letters;

= 24 State and local government NEPA contacts that had responded to the agency’s initial
letters;

= 11 Administrators or other officials at other DOT agencies and offices;
= 62 NEPA contacts at other Federal agencies; and
= 42 other stakeholders that asked to remain or be included on NHTSA’s NEPA mailing list.

During the first week of May 2008, NHTSA mailed the supplemental scoping notice to the
Governors and to stakeholders that had indicated a preference for receiving NHTSA’s NEPA
communications by United States mail. NHTSA e-mailed the supplemental scoping notice to all other
stakeholders on May 6 and 7, 2008.

During the first week of May, NHTSA also mailed copies of the NOI and the supplemental
scoping notice to more than 580 federally recognized Indian tribes, inviting them to submit written
comments on the scope of NHTSA’s NEPA analysis for the proposed CAFE standards. In letters
transmitting the two notices, NHTSA asked contacts at each tribe to let NHTSA know whether they
wished to remain on the agency’s NEPA mailing list for the CAFE EIS by returning a mailing list form or
sending NHTSA an e-mail containing the information requested on the form. NHTSA indicated that
tribes that did not return the form would be removed from the NEPA mailing list.

NHTSA'’s letters transmitting the NOI also explained the agency’s plans for communicating
primarily by e-mail throughout the EIS process unless stakeholders indicated a preference for
communications by United States mail. Representative copies of NHTSA’s letters transmitting the NOI
and the supplemental scoping notice to the stakeholders described above are available in the docket for
this EIS, Docket No. NHTSA-2008-0060, at http://www.regulations.gov.

In June 2008, NHTSA contacted various Federal agencies and state agencies and held meetings in
person or by telephone to discuss the projects effects. These agencies included Office of Protected
Resources, National Oceanic and Atmospheric Administration (NOAA); Endangered Species Program,
U.S. Fish and Wildlife Service; Cultural Resources, National Park Service; Advisory Council on Historic
Preservation; Forest Health Monitoring Program and Forest Legacy Program, U.S. Forest Service;
Division of Emergency and Environmental Health Services, Centers for Disease Control and Prevention
(CDC); NEPA Compliance and Health Effects, Benefits, and Toxics Center, EPA; NEPA Oversight,
CEQ; Historical and Cultural Programs, Maryland Historical Trust. Comments received from these
agencies were incorporated into this DEIS.

2L |d, at 22917.
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1.3.2 Summary of Scoping Comments and NHTSA’s Responses

NHTSA received 1,748 comment letters in response to its two scoping notices (as of June 17,
2008). All but 11 of these letters were a form letter similar in content and sent by individuals. The non-
form letters were provided by federal and state agencies, automobile trade associations, environmental
advocacy groups, and two individuals.

Several comments addressed the issues on which NHTSA specifically sought comment in its
supplemental scoping notice and helped the agency identify and narrow the environmental issues for
analysis in this DEIS. Other comments questioned NHTSA’s decision to prepare an EIS instead of an
environmental assessment (EA). Still other comments raised issues that are more properly addressed
outside the NEPA process in other rulemaking documents. For instance, some comments raised
economic and social issues, and courts have generally held that such issues are appropriate for
consideration under NEPA only if they directly interrelate to the effects on the physical environment.?
Other comments made suggestions about the process to follow or the factors to be considered in setting
CAFE standards — issues that are germane to the NPRM and other supporting documents.

This section first responds to those comments that spoke to the scope of NHTSA’s NEPA
analysis for the proposed MY 2011-2015 CAFE standards. It then responds to other comments or directs
the commenter to the appropriate rulemaking documents that respond to the issues raised.

1.3.2.1 Federal Agencies

Federal agencies that commented included the EPA (Docket No. NHTSA-2008-0060-0016) and
the Department of Health and Human Services, CDC (Docket No. NHTSA-2008-0060-0010 and
NHTSA-2008-0060-0140). After receiving scoping comments from the EPA and the CDC, NHTSA
conducted a telephone conference with CDC on June 12, 2008, and NHTSA met with EPA officials at
EPA’s Washington, DC Headquarters on June 17, 2008, to discuss each agency’s respective scoping
comments. NHTSA also consulted with NOAA, Fish and Wildlife Service, National Park Service, and
the Forest Service.

EPA indicated that some of the factors that affect air quality, such as meteorology and
atmospheric processes, will not be taken into account when evaluating environmental impacts and that
this limitation should be acknowledged. NHTSA agrees with EPA’s suggestion, and this limitation is
acknowledged in Chapters 3 and 4.

In addition to the regulatory scenarios that NHTSA developed using the VVolpe model, EPA
suggested that NHTSA evaluate reasonable alternative scenarios by using other combinations of inputs,
including fuel prices, manufacturer compliance costs, economic discount rates, the projected benefits of
greenhouse gas (GHG) emission reductions (including assumptions about the social cost of carbon (SCC)
emissions), and the likely manufacturer and consumer response to the footprint curve embedded in the
proposed rule. The NHTSA benefit-cost analysis did include several sensitivity analyses to examine the
impact of different model input assumptions, such as the values of economic and environmental
externalities and the price of gasoline. NHTSA presents the results of the sensitivity analyses in the
Preliminary Regulatory Impact Analysis®® (PRIA), and discusses them in Chapter 3 of this DEIS.

%2 See, e.g., Ashley Creek Phosphate Co. v. Norton, 420 F.3d 934, 944 (9th Cir. 2005); Hammond v. Norton, 370 F.
Supp.2d 226, 243 (D.D.C. 2005).

% The PRIA is available at http://www.nhtsa.gov/staticfiles/DOT/NHTSA/Rulemaking/Rules/Associated%20Files/
CAFE_2008_PRIA.pdf (last visited June 15, 2008).
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EPA also stated that NHTSA should consider the impacts of each alternative on air toxics
emissions. NHTSA conducted these suggested analyses; see Chapters 3 and 4.

EPA additionally recommended that the projected impacts of the EPCA program components that
provide alternative means for manufacturers to demonstrate compliance with CAFE standards be
analyzed in the EIS, because EPA believes that these components of the program can be expected to
lower compliance costs and reduce projected fuel savings. As explained in Chapters 3 and 4, although
NHTSA expects that manufacturers’ use of CAFE-related flexibilities will lead to higher fuel
consumption and emissions than presented in this analysis, NHTSA does not currently have a reasonable
basis to develop specific quantitative estimates of such effects. The agency will reevaluate the potential
to do so after reviewing the updated product plans it has requested of vehicle manufacturers, and related
comments in response to the NPRM.

The Department of Health and Human Services, CDC suggested that NHTSA relate projected
changes in fleet emissions, fuel consumption, and fleet design to human health outcomes. It indicated
that the levels of automobile emissions such as 0zone forming emissions, NOx, and hydrocarbons, are
affected by the CAFE standards and in turn directly affect human health. Consequently, the CDC
requested that potential health effects should be analyzed for all of the alternatives, including an economic
analysis of the associated health costs. It also suggested that transportation-related emissions contribute
to climate change with resulting environmental impacts that directly affect human health worldwide, so
evaluating the health impacts of climate change should also be done.

NHTSA's analysis of alternative CAFE standards incorporates the economic value of reduced
damages to human health that would result from the reductions in emissions of criteria air pollutants and
GHGs estimated to result from each alternative. These reductions in damages to human health are valued
using estimates of damage costs per unit of emissions of each pollutant that specifically reflect the
chemical composition and geographic distribution of emissions generated by motor vehicle use and by
production and distribution of transportation fuels. These estimates were developed by EPA for use in its
analysis of benefits from regulations that would reduce emissions from motor vehicle use and from the
production and distribution of transportation fuels. Human health is further discussed in Chapters 3
and 4.

The CDC raised safety concerns suggesting that crash-related injury be considered, including
effects on other transportation system users, because it believes that changing CAFE standards would
affect fleet design and have the potential to increase or decrease crash-related injury. It added that
decreasing vehicle fleet disparities in size and weight can decrease crash-related injury to those driving
lighter-weight vehicles. In addition, two commenters requested consideration of lightweight vehicle
materials as a fuel-saving technology. As discussed in the NPRM, NHTSA’s analysis does include the
potential to improve fuel economy through greater utilization of lightweight materials on heavier vehicles
for which doing so would be unlikely to compromise highway safety. Further, NHTSA expects that
changing CAFE standards to be based on vehicle footprint would discourage manufacturers from
reducing vehicle size. Therefore, although it does not have a reliable basis to estimate changes in crash
frequency or severity, the agency expects that attribute-based standards would tend to improve rather than
degrade highway safety.

Finally, the CDC recommended that NHTSA’s NEPA analyses of potential health impacts of the
proposed CAFE standards and alternatives should be done in collaboration with public health officials.
NHTSA discussed the CDC scoping comments with CDC officials by telephone on June 12, 2008.
NHTSA appreciates the suggestion and the effort CDC took to submit scoping comments. After a
thorough discussion, NHTSA believes it reached a high degree of understanding and assured CDC that
health impacts would be included in various ways in the DEIS. NHTSA feels confident that the

1-7
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consultants retained to assist in the analysis and development of the DEIS, along with its own staff, have
the requisite knowledge and skills to effectively incorporate health issues into the document.

1.3.2.2 States

A number of comments representing the interests of States were received, including comments
from the New York State Department of Transportation (Docket No. NHTSA-2008-0060-0012),
Washington State Department of Transportation (Docket No. NHTSA-2008-0060-0177), and the
Minnesota Pollution Control Agency (Docket No. NHTSA-2008-0060-0011). A single, combined
comment letter was also received from the Attorneys General of the State of California, Connecticut, New
Jersey, New Mexico, Oregon, and Rhode Island, the Commonwealth of Pennsylvania Department of
Environmental Protection, and the New York City Corporation Counsel (Docket No. NHTSA-2008-0060-
0007.1).

Both State DOTSs suggested that NHTSA consider the serious impacts of climate change and the
consequent need for accelerated national fuel economy standards to be implemented both sooner than the
year 2020 and to cover a greater number of vehicle types. They encouraged NHTSA to work with states
and vehicle manufacturers to meet the common goals of economic stability and reduced transportation-
related GHG emissions in an expedited way, including promoting the production of fuel efficient vehicles
and vehicles capable of using alternative fuels and advanced biofuels and thereby advance the
development of hybrid-electric, battery electric, cleaner diesel, and fuel cell technologies. NHTSA
appreciates the New York and Washington State DOTSs’ interest in NHTSA’s development of new CAFE
standards. As in other CAFE rulemakings, NHTSA will give careful consideration to comments by
States, vehicle manufacturers, and other stakeholders. The agency also notes that it engages regularly
with other countries on matters related to vehicle research and regulation.

In response to the first comment regarding accelerated CAFE standards, as proposed in the
NPRM and this DEIS, NHTSA is considering the environmental impacts of several alternatives covering
a range of stringency for MY 2011-2015. The CAFE level required under the proposed standards
identified in the NPRM increases at an average annual rate of 4.5 percent—a rate fast enough to, if
extended through 2020, exceed the 35 mpg requirement established in the EISA. The NPRM and the
DEIS also include more stringent CAFE standards than those that would be established by the proposed
standards. The proposed standards result in the maximum difference between benefits and costs, or net
benefits. Each of the other alternatives that would establish higher CAFE standards would result in larger
fuel savings and emission reductions than those resulting from the proposed standards. But they would
also result in lower net benefits than the proposed standards due to higher costs to society and may,
therefore, fail to meet one or more of the statutory criteria applicable under EPCA.

The New York State DOT asked how Alternative 7, Technology Exhaustion, compares to the
other alternatives under study. Alternative comparisons can be found in Section 2.4.

The Minnesota Pollution Control Agency suggested that the EIS should discuss the incremental
change in emissions for each alternative over the projected lifetime of the MY vehicles affected, the
respective changes in atmospheric concentrations of GHGs in terms of CO, equivalents, and the direct
and indirect impacts of these changes in concentrations. The comment further included the
recommendation that changes in concentrations be incorporated into the range of emission scenarios
prepared by the Intergovernmental Panel on Climate Change (IPCC), including other reasonably
foreseeable United States emissions changes. This analysis is presented in Chapters 3 and 4 of this DEIS.

The Minnesota Pollution Control Agency also recommended the use of the published marginal
cost estimates found in the economics literature for the next emitted ton of CO, in order to provide a basis
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for assessing the cumulative environmental impacts of releases as monetized damages that may contribute
to a larger global problem. Detailed estimates of economic benefits and costs of establishing alternative
CAFE standards are presented in the PRIA.?* As that document explains, consistent with its treatment of
pollutants such as nitrogen oxides, NHTSA’s analysis applies an estimate representing damage costs, not
marginal avoidance costs. As Chapter VIII of that document describes, these estimates utilize the value
recommended in a survey of nearly 100 published estimates of the Social Cost of Carbon as a basis for
assessing the monetized benefits of the reductions in CO, emissions projected to result from alternative
CAFE standards.

The joint letter from the Attorneys General of California and several other states suggested that
the EIS must do more than simply present raw data on tons of GHGs emitted from the relevant sources.
The joint letter stated that the EIS must also educate the public about the scientific consensus on climate
change and explain how the contribution made by the emissions from the standard coupled with
emissions from other foreseeable sources would affect global warming (i.e. cumulative emissions should
be modeled to determine a potential change in temperature, and this change should be compared to
climate scenarios outlined by the IPCC).

This EIS educates the public about the scientific consensus on climate change and explains how
the incremental contribution made by the emissions from the standards coupled with emissions from other
foreseeable sources would affect global warming. Please see Chapter 3, Section 4, and Chapter 4,

Section 4.

In another comment, the Attorneys General suggested that for each alternative, NHTSA should
report not only the emissions that would result if each manufacturer meets the standard, but the emissions
that would result if a series of other reasonably foreseeable events occur. NHTSA should report a range
of emissions based on how the standard may operate in the real world. A similar comment was made by
EPA and NHTSA’s response is included above under the EPA comments.

The Attorneys General also referenced what they state to be significant new studies and research
on the health-related effects, both direct and indirect, of global warming, and requested that NHTSA take
these into account. These reviews and studies were reviewed and incorporated as appropriate in Chapters
3and 4.

The Attorneys General letter also requested that NHTSA describe and discuss the potential
“tipping points” associated with global warming “that could create unstoppable, large-scale, disastrous
impacts for the planet.” The term “tipping point” refers to a situation where the climate system reaches a
point at which is there is a strong and amplifying positive feedback from only a moderate additional
change in driver, such as CO, or temperature increase. These tipping points could potentially result in
abrupt climate change defined in Alley et al. (2002) (cited in Meehl, et al., 2007) to “occur when the
climate system is forced to cross some threshold, triggering a transition to a new state at a rate determined
by the climate system itself and faster than the cause.”

While climate models do take positive (and negative, i.e., dampening) feedback mechanisms into
account, the magnitude of their effect and threshold at which a tipping point is reached may not be well
understood in some cases. In fact, MacCracken at al. (2008) note that existing climate models may not
include some critical feedback loops, and Hansen et al. (2007a) state that the predominance of positive
feedbacks in the climate system have the potential to cause large rapid fluctuations in climate change
effects. Therefore, it is important to discuss these mechanisms, and the possibility of reaching points

# The PRIA is available at http://www.nhtsa.gov.
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which may bring about abrupt climate change. The existence of these mechanisms and other evidence
has led some climate scientists including Hansen et al., (2007b) to conclude that a CO, level exceeding
about 450 parts per million (ppm) is “dangerous.”® Overall, however, the IPCC concludes that these
abrupt changes are unlikely to occur this century...” (Meehl et al., 2007, p. 818). Whether these tipping
points exist and the levels at which they occur are still a matter of scientific investigation.

Where information in the analysis included in the DEIS is incomplete or unavailable, NHTSA has
relied on CEQ's regulations regarding incomplete or unavailable information (see 40 C.F.R. §
1502.22(b)). In this case, the DEIS acknowledges that information on tipping points or abrupt climate
change is incomplete, and the state of the science does not allow for a characterization of how the CAFE
alternatives influence these risks, other than to say that the greater the emission reductions, the lower the
risk of abrupt climate change.

1.3.2.3 Automobile Trade Associations

Automobile trade associations that commented on the proposal included the National Automobile
Dealers Association (NADA) (Docket No. NHTSA-2008-0060-0013) and the Alliance of Automobile
Manufacturers (AAM) (Docket No. NHTSA-2008-0060-DRAFT-0033.1[1]). They noted that NHTSA is
not responsible for GHG emissions, because vehicle usage is a voluntary choice, and that the scope of
NHTSA’s environmental analysis should be restricted to impacts that can clearly be attributed to the
proposed standards, with other factors including fuel prices, manufacturer competition, and consumer
preferences held constant. EPA’s comment on the same topic argued that fuel price was an important
input into the setting of the standards which could have an effect on the environmental benefits estimated.

As indicated in the response to EPA, NHTSA agrees that fuel price can have an impact on the
environmental benefits and thus should be considered. Reformed CAFE, and the process used to set the
standards insure that consumer preferences are maintained. The first step in setting standards involves
collecting confidential manufacturer’s product plan data. Vehicle manufacturers operate in a competitive
environment. As profit maximizing firms, they make product plans to reflect their forecast of what
consumers want to buy. In the standard setting process, NHTSA adds technologies at the individual
vehicle-specific level to improve fleet-wide fuel economy. The number and attributes of the vehicles,
including their performance, is not altered to preserve consumer preferences predicted by vehicle
manufacturers. Reformed CAFE allows manufacturers to compete by producing a mix of vehicles they
think consumers want to buy. No longer do manufacturers have to average out large vehicles with small
ones to meet CAFE standards.

NADA also asked that all assumptions regarding the impacts on the rate of vehicle fleet turnover
should be provided, and that NHTSA should forecast the introduction of vehicles meeting the standards
into the fleet.

NHTSA'’s approach to analyzing the rate of vehicle fleet turnover is set forth in the NPRM. See
73 Fed. Reg. 24352, 24406-24407 (May 2, 2008).

Additionally, NADA requested that any unique environmental impacts associated with the
manufacturing and maintenance of vehicles, including alternative fueled vehicles, impacted by the
proposed action should be considered by NHTSA. Please see Section 3.5 for an explanation of these
issues.

% Defined as more than 1 degree C above level in 2000.
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The AAM stated that it disputes NHTSA'’s choice of the No Action Alternative as the alternative
of maintaining CAFE standards at MY 2010 levels, because it believes that the baseline for comparison of
the alternatives under NEPA should be set based on the scope of legal authority NHTSA has under EISA.
The AAM recommended that NHTSA redefine the No Action Alternative to be consistent with the
minimum CAFE standard increases needed to achieve a combined fuel economy level of 35 miles per
gallon by MY 2020. The AAM stated that such redefinition of the No Action Alternative would change
NHTSA'’s calculation of the magnitude of the environmental impacts of the rulemaking, and may also
change the agency’s assessment of the significance of those effects. Accordingly, the AAM stated that it
may be more appropriate for NHTSA to prepare a less elaborate EA, rather than a more-searching EIS.?

NEPA requires that NHTSA examine a “no action” alternative which reflects the state of the
environment if the action were not taken. Even though NHTSA is required under EISA to set new fuel
economy standards, the EIS must analyze a scenario where NHTSA does not take this action, which
serves as a comparative baseline against which to compare the other alternatives (see Other Issues below
concerning NHTSA’s decision to prepare an EIS).

Another issue raised by the AAM was the extent of NHTSA’s analysis of global effects
associated with CO, emissions. The AAM stated that it agrees with NHTSA’s statement in the May 2008
NPRM that “the appropriate value to be placed on changes [in] climate damages caused by carbon
emissions should be ones that reflects the change in damages to the United States alone.”’ The AAM
interpreted this statement in the NPRM as a proposal by NHTSA “to limit analysis undertaken in
connection with the rulemaking to effects within the United States’ own borders.”?® The AAM stated that
this conclusion should carry over to the NEPA analysis, and that it believes NHTSA should scale back the
estimated harms in any studies of the global effects associated with carbon emissions.

NHTSA agrees in part regarding the estimates employed for the social cost of carbon, as
discussed in the NPRM. NHTSA disagrees, however, with the AAM’s categorization of NHTSA’s
statement in the NPRM as being a proposal to limit the agency’s environmental impact analysis under
NEPA. Potential environmental impacts are global in this instance and the analysis must look beyond the
borders of the United States. The section of the NPRM preamble quoted by the AAM discussed valuation
of the social cost of carbon as an input into the Volpe model. NHTSA has an obligation under NEPA to
“recognize the worldwide and long-range character of environmental problems.”?

NHTSA has considered the AAM’s comment on this issue of global effects of the agency’s
action. Inthe NPRM, NHTSA additionally requested “comment on its tentative conclusions for the value
of the SCC emissions, the use of a domestic versus global value for the economic benefit of reducing CO,
emissions, the rate at which the value of the SCC grows over time, the desirability of and procedures for
incorporating benefits from reducing emissions of GHGs other than CO,, and any other aspects of
developing a reliable SCC value for purposes of establishing CAFE standards.” 1d. at 24414-24415.

Furthermore, an appropriate discussion of global climate change does not make sense if NHTSA
limits analysis to the effects within the United States, since this environmental problem is inherently
global in nature. Climate science focuses on the effects of carbon emissions in the global atmosphere

°1d. at 18-22.

*" See 73 FR 24352, 24414.

%8 Alliance Comments, supra at 29.

242 U.S.C. § 4332(f). See also CEQ, Council on Environmental Quality Guidance on NEPA Analyses for
Transboundary Impacts (July 1, 1997), at 3, available at http://ceq.hss.doe.gov/nepa/regs/transguide.html (last
visited June 16, 2008) (stating that “agencies must include analysis of reasonably foreseeable transhoundary effects
of proposed actions in their [NEPA] analysis of proposed actions in the United States”).
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because the atmospheric concentration of GHGs is basically uniform across the globe.*®* That is, carbon
emissions from one nation disperse into the global atmosphere and have impacts in other nations, and
conversely, benefits from emissions reductions in one nation are felt in all nations for the same reason.
That being said, the agency considers the AAM’s comment as a suggestion to focus on environmental
impacts within the United States, and NHTSA agrees that this type of national rulemaking warrants
specific discussion of regional United States impacts and how the United States is specifically affected by
global climate change. NHTSA has accordingly devoted a substantial section of the DEIS to such
discussion.

The AAM argued in its comments that “the principal cumulative effects on which NHTSA'’s
NEPA analysis should focus are those associated with the additive effects over the last decade or more of
CAFE standards on the light-truck side, combined with those for this proposed rulemaking, which
increases CAFE standards for both passenger car and trucks.” The AAM was primarily disputing the
Ninth Circuit’s decision in Center for Biological Diversity v. NHTSA, 508 F.3d 508, 550 (9th Cir. 2007),
in which the Court concluded that “by allowing particular fuel economy levels . .. NHTSA’s regulations
are the proximate cause of [tailpipe GHG] emissions.”

In response to the AAM’s comment, NHTSA notes that the CEQ regulations state that
“cumulative impacts” are defined as the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal) or person undertakes such other actions. Cumulative
impacts can result from individually minor but collectively significant actions taking place over a period
of time (40 CFR § 1508.7).

In this DEIS, the agency is addressing the cumulative impacts (through 2100) of the proposed
MY 2011-2015 standards, NHTSA’s implementation of the CAFE program through MY 2010, and
“assumed” CAFE standards for MY 2016-2020 as required by EISA. NHTSA has reviewed the available
research and literature, and is estimating the cumulative impacts on energy, air quality, and climate
change. NHTSA'’s analysis is considering both physical effects and resource impacts due to the
cumulative impacts on climate change. Physical effects include changes in temperature, precipitation,
and sea level rise. Resource impacts include cumulative weather-based impacts on freshwater and
terrestrial ecosystems and on human health and land-use patterns, as well as non-weather impacts. The
agency’s cumulative impacts analysis accounts for uncertainty and is consistent with the CEQ regulations.

To this end, while this NEPA analysis considers some of the issues suggested by the AAM,
including an analysis of the cumulative emissions impacts resulting from the CAFE program since its
inception (see Chapter 3) and an analysis of the proposed standards’ and cumulative air quality impacts
(in terms of criteria pollutant emissions, for example) on human health and the environment, NHTSA
believes that the cumulative impacts analysis suggested by the AAM comments may be too narrow for the
agency’s purposes.

1.3.2.4 Environmental Advocacy Groups

The Environmental Defense Fund (Docket No. NHTSA-2008-0060-0015) commented on the
scope of NHTSA’s NEPA analysis in conjunction with the Northern Health Impact Resource Group,
Physicians for Social Responsibility, American Public Health Association, and the Johnson County
Health Department. The commenters suggested a framework and methodology for analyzing the

% gee IPCC Technical Paper 11, An Introduction to Simple Climate Models Used in the IPCC Second Assessment
Report, 13, 16-17, 25 (February 1997), available at http://www.ipcc.ch/ipccreports/technical-papers.htm.
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potential health impacts of climate change related to the proposed CAFE standards and suggested that
NHTSA request technical assistance from agencies with special expertise in this area. They suggested
that the health benefits of the reduction of the emissions of pollutants regulated under the Clean Air Act,
including criteria pollutants, and generated at every stage of the fuel cycle (i.e. fuel production, refining,
transport, storage, and combustion in vehicle engines) be quantified using traditional risk assessment.
The writers asserted that proper quantification of the economic benefits of reducing these adverse health
impacts may justify adoption of more stringent fuel economy standards.

The commenters also suggested that the agency should consider the policy alternatives under
consideration as conforming to (as one example) no action, moderate action, and stringent action
pathways. These pathways may be comparable to the different emissions scenarios employed by the
IPCC, and they are also consistent with NHTSA’s proposed categorization of alternative policy options.
Assessment of health impacts may then be conducted for the degree of reductions in national or global
GHG emissions associated with the relative stringency of each pathway, to provide decision makers with
some useful insight into the health consequences of the various degrees of stringency associated with
specific CAFE alternatives. Estimates of changes in incidence or prevalence of climate-sensitive health
outcomes could be performed at 5 year intervals into the future, and inflation-adjusted costs associated
with those health outcomes could also be calculated as a means of valuing the incremental contribution of
the alternatives.

NHTSA has in fact listed the alternatives in order of increasing stringency, as indicated by the
mpg estimates associated with each one. NHTSA has presented a full range of alternatives from No
Action through a full consideration and exhaustion of the technological approaches NHTSA believes are
currently available to increase CAFE (with no regard for cost) consistent with the commenters’ approach.
Further, the analysis included in the DEIS employs three IPCC scenarios to estimate the changes in CO,
concentrations and temperature that are due to the alternatives. These scenarios (A2, A1B, and B1)
represent a high, moderate and low estimate of what future emissions levels might be. There is a great
deal of uncertainty associated with estimating emissions levels in the year 2100, and the IPCC treats these
scenarios (along with the other four scenarios) as equally probable. Given this uncertainty in the emission
scenarios and in the analysis generally, it is not productive to estimate final impacts in human health or in
other environmental areas since the range of error would obscure any reported differences in the
alternatives. For these reasons, final human health and environmental outcomes resulting from the CAFE
alternatives are qualitatively assessed, and NHTSA’s analysis includes a sense of the direction of the
impacts and the relative magnitude by alternative, which will inform NHTSA’s decisions on the proposed
standards.®* Attempts to quantify impacts, including estimating health outcomes, would provide an
unrealistic sense of precision that would not, in NHTSA’s opinion, provide useful information for the
decisionmaker.

In the DEIS, NHTSA has analyzed both the criteria pollutants and mobile source air toxics
(MSATS) by estimating the emissions levels of each generated under the CAFE alternatives. Upstream
emissions® are included to the extent possible. (Upstream emissions of acrolein are not available.).
Transportation conformity* does not apply as the action is not being taken by Federal Highway

%1 See 42 U.S.C. § 4332(2)(B) (directing agencies to “insure that presently unquantified environmental amenities and
values may be given appropriate consideration in decisionmaking along with economic and technical
considerations”); see also 40 C.F.R. § 1502.22.

% Emissions associated with extraction, refining, storage, and distribution of the fuel.

* The Transportation Conformity Rules (40 CFR 51 Subpart T), which apply to transportation plans, programs, and
projects funded under title 23 United States Code (U.S.C.) or the Federal Transit Act. Highway and transit
infrastructure projects funded by FHWA or the Federal Transit Administration (FTA) usually are subject to
transportation conformity.
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Administration (FHWA) or the Federal Transit Administration. General conformity* provides an explicit
exception for rulemaking activities. Consequently, there is no requirement to analyze concentrations for
the criteria pollutants. See the discussion of conformity in Chapter 3 for more information.

NHTSA'’s approach regarding MSATS follows that of the FHWA guidance on MSAT analysis
issued in February 2006 and the approach generally followed by the Federal Aviation Administration.
FHWA cited that uncertainties associated with the exposure and health risk assessments, in addition to the
fact that uncertainties are inherent in the emissions modeling process, raised concerns about the utility of
studying MSATSs beyond an emissions burden analysis. In addition, the NHTSA analysis demonstrates
an overall reduction at the national level of both MSATS and criteria air pollutants which should reduce
health risk, making any further level of analysis of marginal benefit.

Health costs are already included in the modeling process by which NHTSA analyzes alternatives
for the CAFE standard. Using a process that maximizes net benefits, NHTSA assesses the societal costs
and benefits associated with each of the alternatives. Included in the societal costs are damages to health.

Finally, NHTSA has received scoping comments from CDC and EPA and has consulted with
each agency. NHTSA has also retained a nationally recognized consulting firm to assist with the analysis.
It is NHTSA’s belief that the agency has or has retained the requisite expertise and knowledge to address
the health and environmental impacts as required under NEPA.

1.3.2.5 Individuals

Comments from individuals included approximately 1,737 letters that were similar in form and
content. These letters recommended that NHTSA base the new standards on what the commenters
considered more realistic gas prices and encourage the domestic automobile manufacturers to speed up
the production of more fuel efficient automobiles.

NHTSA's analysis of alternative CAFE standards relies on fuel price forecasts reported in the
U.S. Energy Information Administration’s (EIA's) Annual Energy Outlook, an official United States
federal government forecast that is widely relied upon by federal agencies in their analysis of proposed
regulations. The alternative CAFE standards analyzed in the NPRM and the PRIA were developed and
evaluated using fuel price forecasts from EIA’s Annual Energy Outlook 2008 Revised Early Release, and
NHTSA will consider any subsequent revisions in the final edition of Annual Energy Outlook 2008 in
preparing the Final Rule and Final Regulatory Impact Analysis (RIA). Extensive tests of the effect of
higher fuel prices on the stringency of the optimized CAFE standards, as well as upon the resulting fuel
savings, reductions in CO, emissions, and total economic benefits are reported in Tables 1)X-5a and 1X5b
of the PRIA. In terms of the second comment, as previously indicated, the standards NHTSA proposed
increase at a rate that, if sustained through 2020, would exceed the 35 mpg minimum average requirement
specified by EISA.

* The General Conformity Rules (40 CFR 51 Subpart W), which apply to all other Federal actions not covered
under transportation conformity. The General Conformity Rules established emissions thresholds, or de minimis
levels, for use in evaluating the conformity of a project. If the net emission increases due to the project are less than
these thresholds, then the project is presumed to conform and no further conformity evaluation is required. If the
emission increases exceed any of these thresholds, then a conformity determination is required. The conformity
determination may entail air quality modeling studies, consultation with EPA and State air quality agencies, and
commitments to revise the SIP or to implement measures to mitigate air quality impacts.
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Comments from private individuals included a letter from Susan and Yuli Chew (The Chews)
(Docket No. NHTSA-2008-0060-0014). They suggested that the fuel price assumptions used by NHTSA
are out of date. This comment is similar to the comments of other individuals and is addressed above.

The Chews suggested that the assumptions of the buyer’s payback calculation are flawed. From
NHTSA’s perspective, this comment appears to stem from or refer to the 4.7 and 4.2 year payback
periods for the proposed car and light truck CAFE standards reported in PRIA Table 1X-10, p. IX-14.
These payback periods are calculated from the increases in fuel economy, annual fuel savings, and value
per gallon of fuel saved at forecast retail fuel prices for the proposed standards. They are thus empirical
estimates of the actual time required for buyers of new vehicles to recoup the higher purchase prices of
those vehicles in the form of fuel cost savings, rather than assumptions about buyers' time horizons for
valuing fuel savings.

They also questioned the “carry-forward” and “carry-back” credits. While NHTSA cannot
precisely estimate the potential environmental impacts of discounting credits, NHTSA believes its
analysis of how the various compliance flexibilities might affect the potential environmental impacts of
the proposed standards spans the likely range of impacts that would be associated with discounting
credits. The requirements covering the use of credits for alternatively fueled vehicles are explained in the
EPCA. NHTSA does not have discretion to discount credits in future years. The point, however, will
become moot as these credits are being phased out under the EISA, as noted by the commenter. They
will no longer be allowed at all for the MY 2020 vehicles.

The Chews suggested that the effect of ethanol is not properly discussed in terms of air quality
and natural and human resources and that the benefit of alternative fuel vehicles has been magnified, as
only small portions of vehicles in the Midwest states have any E85 infrastructures in place.

In setting CAFE standards, NHTSA sets the fuel economy targets manufacturers are required to
meet, but does not specify the technologies required to meet those targets. Companies are provided
credits under Alternative Motor Fuels Act, but Congress is phasing out those credits. Even if the
manufacturers employ the production of E85 vehicles (vehicles that can run on 85 percent ethanol) in
their strategies to meet the new targets, the existence of these vehicles does not necessarily change the
production of ethanol, since consumers would have to choose to fill their vehicles with E85 fuel, and also
have it available at their filling stations.

NHTSA believes that the extent to which ethanol will actually be utilized as a transportation fuel
will primarily be determined by its availability at retail fueling stations and its retail price relative to that
of gasoline. Because the availability of ethanol and its price relative to that of gasoline are unlikely to be
affected significantly by the stringency of CAFE standards, the use of ethanol is similarly unlikely to
differ significantly among the alternative CAFE standards considered for MY's 2011-15. Thus while the
volume of ethanol that is produced, distributed, and consumed could significantly affect total emissions
from the production and use of transportation fuels, this effect is not likely to differ significantly among
alternative CAFE standards. As a consequence, the extent of ethanol use is unlikely to affect the changes
in total emissions from production and use of transportation fuels resulting from alternative CAFE
standards, or the environmental impacts associated with those changes in emissions.

The Chews also stated that the benefits are almost twice as much as the costs for MY 2011-2015,
so the target should be adjusted to be more aggressive than planned. Regarding these benefits, NHTSA’s
NPRM reflects the best information available to NHTSA when the analysis was performed, and the
proposed standards reflect those benefits. NHTSA has requested comment on its estimate of benefits and
costs, and on its analytical methods. After reviewing these comments, which are due on July 1, 2008,
NHTSA will revisit its analysis in preparing the final rule.

1-15



11
12

13

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30

The Chews suggested that the phasing out of the fuel economy incentives by dual-fueled vehicles
(e.g. E85) is welcomed and overdue. Dual fuel vehicles are designed to run on gasoline or an alternative
fuel. By law, vehicle manufacturers of these vehicles can lower their CAFE requirements by a certain
amount within the limits specified in statute. In order to assess the environmental impacts of in-use
operation of dual fuel vehicles, data detailing the operation of the vehicle using the alternative fuel would
be necessary. Unfortunately such data depend on each individual’s use of the dual-fueled vehicle and are
not available.

1.3.2.6 Other Comments

There were several comments submitted that go beyond the scoping process under NEPA or
speak to regulatory issues with the NPRM or the PRIA. A brief explanation is provided below.

The AAM (Docket No. NHTSA-2008-0060-DRAFT-0033.1[1]) submitted comments suggesting
that an EIS is not warranted, and that an EA would be adequate.

NHTSA’s rationale for preparing an EIS is explained in its NOI to prepare an E1S.*

The AAM also stated its belief that because NHTSA’s setting of CAFE standards under EPCA
involves the consideration of environmental factors, the “functional equivalence doctrine” applies to
NHTSA’s mandate for setting CAFE standards.*® The AAM maintains that the functional equivalence
doctrine is applied by courts to eliminate the need for an agency to perform NEPA analysis where the
agency’s Congressional mandate already involves specific procedures for considering the environment
that offer the functional equivalent of an E1S.*" According to the AAM, courts have ruled that EPA
regulation under the Clean Air Act is the functional equivalent of NEPA analysis, making separate
application of NEPA by EPA unnecessary.

In those instances where courts have found an agency exempt from NEPA requirements via the
functional equivalence doctrine, the doctrine has been narrowly drawn. For example, the D.C. Circuit has
repeatedly described the functional equivalence doctrine as a narrow exemption that is applicable “when
the agency’s organic legislation mandates procedures for considering the environment that are ‘functional
equivalents’ of the NEPA process.”® Other circuit courts have adopted even more narrow interpretations
of the functional equivalence doctrine, construing it to mean that one process requires the same steps as
another.** Although NHTSA considers environmental impacts when setting CAFE standards, EPCA does
not require explicit consideration of environmental impacts; rather, the analysis is one that the agency has
conducted in the context of evaluating the nation’s need to conserve energy.*® EPCA does not require a

% 73 Fed. Reg. 16615, 16616 (Mar. 28, 2008).

% Comments of the Alliance of Automobile Manufacturers, Document ID No. NHTSA-2008-0600-0176, 12-15
(June 2, 2008) (hereinafter “Alliance Comments”).

*1d. at 5-6.

%8 American Trucking Assns. v. EPA, 175 F.3d 1027, 1042 (D.C. Cir. 1999) (quoting Izaak Walton League of
America v. Marsh, 655 F.2d 346, 367 n.51 (D.C. Cir. 1981)); Amoco Qil Co., 501 F.2d at 749 (quoting Int’l
Harvester Co. v. Ruckelshaus, 478 F.2d, 615, 650 n.130 (D.C. Cir. 1973)); Portland Cement Assn., 486 F.2d at 384-
387 (describing the functional equivalence doctrine as a narrow exemption); Environmental Defense Fund v. EPA,
489 F.2d 1247, 1256 (D.C. Cir. 1973).

* Douglas County v. Babbitt, 48 F.3d 1495, 1504 n.10 (9th Cir. 1995); see also State of Wyoming v. Hathaway, 525
F.2d 66, 73-74 (10th Cir. 1976) (affirming the trial court’s finding of no functional equivalence).

%0 See Center for Biological Diversity v. NHTSA, 508 F.3d 508, 547 (9th Cir. 2007) (describing as complementary
EPCA’s goal of energy conservation and NEPA’s goal of helping public officials make decisions that are based on
an understanding of environmental consequences); Massachusetts v. EPA, 127 S. Ct. 1438, 1462 (2007)
(categorizing EPCA’s requirement to set CAFE standards as “DOT’s mandate to promote energy efficiency” and
[Continued on bottom of next page]
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level of environmental analysis commensurate with the requirements of NEPA. Moreover courts have
long held that NEPA applies except in limited circumstances.* Consequently, NHTSA declines to adopt
the AAM’s suggestion, and the agency has prepared a DEIS to consider the environmental impacts of the
proposed standards in the context of NHTSA’s CAFE program. The DEIS will aid the agency in
completing a robust analysis of the environmental impacts of the rulemaking for MY 2011-2015 CAFE
standards.

The AAM also suggested that NHTSA consider an alternative tied to the “least capable
manufacturer” approach that was applied prior to the advent of Reformed CAFE. NHTSA does not adopt
this approach for the following reasons. NHTSA'’s earlier “Unreformed CAFE” standards specified a
“one size fits all” (uniform) level of CAFE that applied to each manufacturer and that was set with
particular regard to the lowest projected level of CAFE among the manufacturers that have a significant
share of the market. The manufacturer with the lowest projected CAFE level is typically known as the
“least capable” manufacturer. However, NHTSA’s 2006 CAFE standards for light trucks adopted a
different “Reformed CAFE” approach. 71 Fed. Reg. 17566 (Apr. 6, 2006). EISA recently codified that
approach, requiring that all CAFE standards be based on one or more vehicle attributes. 49 U.S.C. §
32902(b)(3)(A); see 73 Fed. Reg. 24352, 24354-24355 (May 2, 2008) (discussing NHTSA'’s proposal to
base CAFE standards on the attribute of vehicle size, as defined by vehicle footprint).

As NHTSA explained when proposing Reformed CAFE standards for MY 2008-2011 light
trucks, “[u]lnder Reformed CAFE, it is unnecessary to set standards with particular regard to the
capabilities of a single manufacturer in order to ensure that the standards are technologically feasible and
economically practicable for all manufacturers with a significant share of the market. This is true both
fleet wide and within any individual category of vehicles.” See 70 Fed. Reg. 51414, 51432 (Aug. 30,
2005). Specifically:

There is no need under Reformed CAFE to set the standards with particular regard to the
capabilities of the “least capable” manufacturer. Indeed, it would often be difficult to
identify which manufacturer should be deemed the “least capable” manufacturer under
Reformed CAFE. The “least capable” manufacturer approach was simply a way of
implementing the guidance in the conference report [part of EPCA’s legislative history]*
in the specific context of Unreformed CAFE....

... The very structure of Reformed CAFE standards makes it unnecessary to continue to
use that particular approach in order to be responsive to guidance in the conference
report. Instead of specifying a common level of CAFE, a Reformed CAFE standard
specifies a variable level of CAFE that varies based on the production mix of each
manufacturer. By basing the level required for an individual manufacturer on that
manufacturer’s own mix, a Reformed CAFE standard in effect recognizes and
accommodates differences in production mix between full- and part-line manufacturers,

distinguishing this mandate as “wholly independent” of the Clean Air Act’s command that the EPA protect the
public’s health and welfare); see also Center for Auto Safety v. NHTSA, 793 F.2d 1322, 1324-1325 n.12 (D.C. Cir.
1986) (listing the four statutory factors NHTSA is to consider when determining “maximum feasible” fuel economy,
and noting approvingly that NHTSA interpreted the “need of the Nation to conserve energy” factor as requiring
consideration of, among other issues, the “environmental ... implications of our need for large quantities of
petroleum™).

* See Pacific Legal Foundation v. Andrus, 657 F.2d 829, 833 (6th Cir. 1981); Calvert Cliffs’ Coordinating
Committee, Inc. v. U.S. Atomic Energy Commission, 449 F.2d 1109, 1114-1115 (D.C. Cir. 1971).

%2 See 70 Fed. Reg. 51414, 51425-51426 (Aug. 30, 2005) (discussing the conference report).
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and between manufacturers that concentrate on small vehicles and those that concentrate
on large ones.

There is an additional reason for ceasing to use the “least capable” manufacturer
approach. There would be relatively limited added fuel savings under Reformed CAFE if
we continued to use the “least capable” manufacturer approach even though there ceased
to be aneed to use it....” (70 Fed. Reg. at 51433).

In addition, the AAM’s suggested approach would not result in the increases in fuel economy
mandated by EISA — namely, 35 mpg by MY 2020.

In light of the fact that Congress recently codified the Reformed CAFE approach for both
passenger cars and light trucks, and for all of the reasons stated above, NHTSA does not consider in detail
an alternative tied to the historic “least capable manufacturer” approach as the commenter suggested.

Other comments, set out below, suggested that NHTSA’s NEPA analysis consider certain
economic or social issues that are beyond the scope of NEPA.

The AAM suggested that appropriate cumulative effects should include “The economic
disbenefits and counterproductive/unintended consequences of CAFE standard increases,” specifically
including, “at a minimum, ... the cumulative effects in this regard stemming from employment losses and
associated health effects, for both this current proposed rule and the 2006 light truck rule. The same is
true as to cumulative safety disbenefits and cumulative environmental disbenefits in terms of increased
criteria pollutant emissions traceable to the fleet turnover and rebound effects.”

The AAM also suggested that NHTSA consider what is characterized as additional categories of
“environmental” effects in the DEIS, including the quality of life of unemployed automotive industry
workers and fleet turnover.

The CDC suggested that “health and well-being”-related impacts of decreasing dependency on
motor vehicle fuel, such as mental health benefits, reduced stress, and increased economic stability be
evaluated in the DEIS. NHTSA discussed this comment with CDC during a June 12, 2008 telephone call.
In particular, NHTSA and CDC discussed the potential for human health impacts in two areas — namely,
the potential for social instability resulting from energy concerns and for changes in family expenditures
related to energy. Further, in the discussion with CDC, the difficulty in addressing such issues was
acknowledged. NHTSA agreed to examine the source provided by CDC concerning health issues related
to petroleum scarcity (see Chapter 3).

Courts have generally held that economic and social issues need only be considered if they
directly interrelate to the effects on the physical environment.*® As these issues raised by the AAM and
the CDC do not relate to the effects on the physical environment, they are not addressed in this document.

The Attorneys General also suggested the additional alternative of down-weighting for all
vehicles, not just vehicles greater than 5,000 pounds, and stated that there is strong evidence that down-
weighting of vehicles does not make them less safe. As discussed above, the down-weighting alternative
and related concerns were also raised by other commenters. Chapter 2 explains the agency’s rationale in
choosing alternatives, and contains an explanation of why NHTSA believes that the safety risks with
down-weighting preclude its selection as a reasonable alternative.

*% See, e.g., Ashley Creek Phosphate Co. v. Norton, 420 F.3d 934, 944 (9th Cir. 2005); Hammond v. Norton, 370 F.
Supp.2d 226, 243 (D.D.C. 2005).
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The Attorneys General also requested that NHTSA expand its analytical reliance on reduced
vehicle weight as a means of improving fuel economy. As mentioned above and discussed in the NPRM,
NHTSA’s analysis does include the potential to improve fuel economy through greater utilization of
lightweight materials on heavier vehicles for which doing so would be unlikely to compromise highway
safety.

Other comments refer to issues that NHTSA expects to address in the final rule. These include
comments from States concerning new technologies, comments from the AAM concerning the proper
construction of the term, “ratably”, and comments from individuals.

1.3.3 Next Steps in the NEPA Process and CAFE Rulemaking
After publishing and circulating (for public review and comment) this DEIS, NHTSA will:

= provide a 45-day public comment period where interested parties can submit written
comments on this document (Summer 2008); and

= hold a public hearing in Washington, D.C. where interested parties can present oral testimony
in early August 2008.

The Final Environmental Impact Statement (FEIS) is expected to be released later this year. The
FEIS will address comments received on the DEIS and identify the Preferred Alternative. No sooner than
30 days after the availability of the FEIS is announced in the Federal Register by EPA and prior to, or in
conjunction with, the release of a final CAFE rulemaking, NHTSA will execute a Record of Decision
(ROD). The ROD will state and explain NHTSA’s decision.

1-19



N

ONO Ol W

11
12

13
14
15
16

17
18
19
20
21
22

23

24
25
26
27
28
29
30
31
32
33
34
35
36
37

Chapter 2 The Proposed Action and Alternatives
2.1 INTRODUCTION

The National Environmental Policy Act' (NEPA) requires an agency to compare the
environmental impacts of its proposed action and alternatives. An agency must rigorously explore and
objectively evaluate all reasonable alternatives, including a No Action Alternative. For any alternative an
agency eliminates from detailed study, the agency must “briefly discuss the reasons for their having been
eliminated.” The purpose of and need for the agency’s action provides the foundation for determining
the range of reasonable alternatives to be considered in its NEPA analysis.

In developing the proposed Corporate Average Fuel Economy (CAFE) standards and possible
alternatives, the National Highway Traffic Safety Administration (NHTSA) considered the four Energy
Policy and Conservation Act (EPCA) factors that guide the agency’s determination of “maximum
feasible” standards:

= technological feasibility,

= economic practicability,

= the effect of other standards of the Government on fuel economy, and
= the need of the nation to conserve energy.*

In addition, NHTSA is also considering relevant safety and environmental factors. For instance,
NHTSA has placed monetary values on energy security and environmental externalities, including the
benefits of reductions in carbon dioxide (CO,) emissions. The NEPA analysis presented in this DEIS and
in NHTSA'’s Final EIS is informing the agency’s action setting final CAFE standards. During the
standard-setting process, NHTSA has consulted with the U.S. Environmental Protection Agency (EPA)
and the Department of Energy (DOE) regarding a variety of matters as required by EPCA.

2.2 BENEFIT-COST ANALYSIS

In order to balance the EPCA factors relevant to standard-setting, NHTSA used a benefit-cost
analysis to evaluate alternative CAFE standards (Appendix C). A benefit-cost analysis weighs the
expected benefits against the expected costs of specific alternatives, relative to a “no action” baseline, in
order to choose the best option. Costs of any specific CAFE alternative include the aggregate costs to
increase the utilization of fuel-saving technologies, where such costs are expressed on a retail price
equivalent (RPE) basis. The benefits of any specific alternative include fuel savings over the operational
life of new vehicles with increased fuel economy, and the social benefits of reducing petroleum
consumption and environmental externalities. The benefit-cost analysis reflects an assessment of what
fuel saving technologies would be available, how effective they are, and how quickly they could be
introduced in the marketplace. NHTSA used a computer model that, for any given model year (MY),
applies technologies to the fleets of each automobile manufacturer, until each manufacturer either
achieves compliance with the CAFE standard under consideration or exhausts available technologies.
The model assumes that manufacturers apply the most cost-effective technologies first, yielding the
greatest net benefits. As more stringent fuel economy standards are evaluated, the model recognizes that

! 42 United States Code (U.S.C.) § 4332(2)(C). NEPA is codified at 42 U.S.C. §§ 4321 et seq.

2 40 Code of Federal Regulations (CFR) §§ 1502.14(a), (d).

%40 CFR § 1502.13. Vermont Yankee Nuclear Power Corp. v. Natural Resources Defense Council, 435 U.S. 519,
551 (1978); City of Alexandria v. Slater, 198 F.3d 862, 867-69 (D.C. Cir. 1999), cert. denied sub nom. 531 U.S. 820
(2000).

449 U.S.C. § 32902(f).
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manufacturers must apply less cost-effective technologies. The model then compares the present value
(discounted at 7 percent) of costs and benefits for any specific CAFE standard.

NHTSA performed several sensitivity analyses to examine the impact of different model input
assumptions, such as the value of externalities and the price of gasoline. The results of the sensitivity
analyses indicate that minor variations in externality rates had almost no impact on the level of miles per
gallon (mpg) standards that would maximize net benefits, but that significant increases in the forecast
price of gasoline produced significant increases in the estimated optimal stringency. NHTSA presents the
results of the sensitivity analyses in the Preliminary Regulatory Impact Analysis® (PRIA), and discusses
them in Chapter 3 of this DEIS. As explained below (Section 2.2), the range of possible CAFE standards
and associated costs and benefits are also effectively bounded by the continuum of alternatives examined.
At one end of this range is the No Action Alternative and at the other end is the Technology Exhaustion
Alternative, which would require every manufacturer to apply every feasible fuel saving technology to
their MY 2011-2015 fleet.

As noted previously, NHTSA consulted with EPA and DOE in connection with NHTSA’s
development of the proposed standards and alternatives. The analysis of costs and benefits reflects
NHTSA and EPA technical staff’s current assessment of a broad range of technologies which can be
applied to passenger cars and light trucks. EPA published the results of this collaboration in a report “and
submitted it to the National Academy of Sciences (NAS). A copy of the report and other studies used in
the technology update will be placed in NHTSA’s docket.

The technologies considered by the model are briefly described below, under the five broad
categories of engine, transmission, vehicle, accessory, and hybrid technologies.

Types of engine technologies that were considered under the benefit-cost analysis include
the following:

» Low-Friction Lubricants reduce fuel consumption, and more advanced engine and
transmission oils are now available with improved performance and better lubrication.

= Reduction of Engine Friction Losses can also be achieved through low-tension piston rings,
roller cam followers, improved material coatings, more optimal thermal management, piston
surface treatments, and other improvements in the design of engine components and
subsystems that improve engine operation and fuel economy, and reduce friction and
emissions.

= Multi-Valve Overhead Camshaft Engines, with more than two valves per cylinder, reduce
fuel consumption through increased airflow at high engine speeds.

= Cylinder Deactivation shuts down some cylinders during light load operation. Active
cylinders combust at almost double the load required if all cylinders were operating, with
pumping losses significantly reduced as long as the engine is operated in this mode.

> The PRIA is available at http://www.nhtsa.gov/staticfiles/DOT/NHTSA/Rulemaking/Rules/Associated%20Files/
CAFE_2008_PRIA.pdf (last visited June 15, 2008).

® EPA Staff Technical Report: Cost and Effectiveness Estimates of Technologies Used to Reduce Lightduty
Vehicle Carbon Dioxide Emissions. EPA420-R-08-008, March, 2008
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Variable Valve Timing alters the timing of the intake valve, exhaust valve, or both, primarily
to reduce pumping losses, increase specific power, and control residual gases.

Variable Valve Lift and Timing partially optimize both timing and lift, based on engine
operating conditions, to achieve further reductions in pumping losses and increases in thermal
efficiency.

Discrete Variable Valve Lift reduces fuel consumption by switching between cam profiles
that consist of a low and a high-lift lobe.

Continuous Variable Valve Lift enables intake valve throttling, which allows the use of more
complex sensors and electronic controls to enable further optimization of valve lift.

Camless Valve Actuation relies on electromechanical actuators instead of camshafts to open
and close the cylinder valves, coupled with sensors and microprocessor controls, to optimize
valve timing and lift over all conditions.

Stoichiometric Gasoline Direct Injection Technology injects fuel at high pressure into the
combustion chamber to improve cooling of the air/fuel charge within the cylinder, which
allows for higher compression ratios and increased thermodynamic efficiency.

Gasoline Engine Turbocharging increases the available airflow and specific power level,
allowing a reduced engine size while maintaining performance. This reduces pumping losses
at lighter loads in comparison to a larger engine, while reducing net friction losses.

Diesel Engines have several characteristics that give superior fuel efficiency, including
reduced pumping losses due to lack of (or greatly reduced) throttling, and a combustion cycle
that operates at a higher compression ratio, with a leaner air/fuel mixture than an equivalent-
displacement gasoline engine.

Lean Nitrogen Oxides (NOx) Trap Catalyst After-Treatment stores NOx when the engine is
running in its normal (lean) state, and then switches to a rich operating mode that produces
excess hydrocarbons that act as a reducing agent to convert the stored NOXx to nitrogen (N;)
and water.

Selective Catalytic Reduction (SCR) NOx After-Treatment uses a reductant (typically,
ammonia) that combines with NOx in the SCR catalyst to form N, and water.

Types of transmission technologies that were considered under the benefit-cost analysis
include the following:

Five-, Six-, Seven- and Eight-Speed Automatic Transmissions influence the width of gear
ratio spacing and transmission ratio optimization available under different operating
conditions, and thereby offer greater engine optimization and higher fuel economy.

Aggressive Shift Logic in an automatic transmission can maximize fuel efficiency by
upshifting earlier and inhibiting downshifts under some conditions.

Early Torque Converter Lockup reduces fuel consumption by locking up the torque converter

(a fluid coupling located between the engine and transmission) to reduce slippage during light
acceleration and cruising.

2-3



A OWDN PR

o N O O

11

12
13

14
15

16
17

18
19
20
21

22
23

24
25

26
27

28
29
30

31
32

33
34
35
36

Automated Shift Manual Transmissions (AMTS) are similar to conventional transmissions but
shifting and launch functions are controlled by the vehicle. A dual-clutch AMT uses separate
clutches for even-numbered and odd-numbered gears, so the next expected gear is pre-
selected, which allows for faster and smoother shifting.

Continuously Variable Transmissions (CVTs) do not use gears to provide ratios for operation.
Unlike manual and automatic transmissions with fixed transmission ratios, CVTs can provide
fully variable transmission ratios with an infinite number of gears, enabling finer optimization
of the transmission ratio under different operating conditions.

Manual 6-, 7-, and 8-speed Transmissions, like automatic transmissions, increase the number
of available ratios in a manual transmission to improve fuel economy by allowing the driver
to select a ratio that optimizes engine operation at a given speed.

Types of vehicle technologies that were considered under the benefit-cost analysis include
the following:

Rolling Resistance Reduction is achieved through tire characteristics that reduce frictional
losses associated with the energy dissipated in the deformation of the tires under load.

Low Drag Brakes reduce the sliding friction of disc brake pads on rotors when the brakes are
not engaged because the brake shoes are pulled away from the rotating drum.

Front or Secondary Axle Disconnect for Four-Wheel Drive Systems provide shift-on-the-fly
capabilities in many part-time four-wheel drive systems. For example, in two-wheel drive
mode, front axle disconnect disengages the front axle from the front driveline so the front
wheels do not turn the front driveline at road speed, saving wear and tear.

Aerodynamic Drag Reduction is achieved by changing vehicle shape or frontal area,
including skirts, air dams, underbody covers, and more aerodynamic side view mirrors.

Weight Reduction encompasses a variety of techniques that include lighter-weight materials,
higher strength materials, component redesign, and size matching of components.

Types of accessory technologies that were considered under the benefit-cost analysis include
the following:

Electric Power Steering (EPS) is advantageous over hydraulic steering in that it only draws
power when the wheels are being turned, which is only a small percentage of a vehicle’s
operating time.

Engine Accessory Improvement reduces accessory loads (from alternator, coolant, and oil
pumps) by improving the efficiency or outright electrification of these accessories.

Forty-Two Volt (42V) Electrical Systems, under consideration to meet increases in on-board
electrical demands, may increase the power density of electrical components to the point that
new and more efficient systems, such as electric power steering, may be feasible. A 42V
system can also accommodate an integrated starter generator.
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Types of hybrid technologies that were considered under the benefit-cost analysis include
the following:

A hybrid vehicle combines two or more sources of propulsion, where one uses a consumable
fuel (like gasoline) and one is rechargeable (during operation, or by another energy source).
Hybrids reduce fuel consumption by: (1) optimizing internal combustion engine operation
(downsizing, or other control techniques); (2) recapturing lost braking energy and storing it
for later use; and/or (3) turning off the engine when it is not needed (when vehicle is coasting
or stopped).

Integrated Starter-Generator with Idle-Off (ISG) systems offer basic idle-stop capability, and
the least power assist and regeneration capability, with smaller electric motors and less
battery capacity than other high efficiency vehicle (HEV) designs because of their lower
power demand.

Integrated Motor Assist (IMA)/Integrated Starter-Alternator-Dampener (ISAD) utilizes a thin
axial electric motor, connected to the transmission, which acts as both a motor for helping to
launch the vehicle and a generator for recovering energy while slowing down.

2-Mode Hybrids use an adaptation of a conventional stepped-ratio automatic transmission by
replacing some of the transmission clutches with two electric motors that control the ratio of
engine speed to vehicle speed, while clutches allow the motors to be bypassed, which
improves both the transmission’s torque capacity for heavy-duty applications and fuel
economy at highway speeds.

Power Split Hybrids use a power split device that replaces the vehicle’s transmission with a
single planetary gear and a motor/generator. This motor/generator uses its engine torque to
either charge the battery or supply additional power to the drive motor. A second, more
powerful motor/generator is connected to the vehicle’s final drive and always turns with the
wheels. The planetary gear splits the engine’s torque between the first motor/generator and
the drive motor.

Variable Compression Ratio (VCR) improves fuel economy by the use of higher compression
ratios at lower loads and lower compression ratios under higher loads.

Lean-Burn Gasoline Direct Injection Technology dramatically improves an engine’s
thermodynamic efficiency by operating at a lean air-fuel mixture (excess air). Fuel system
improvements, changes in combustion chamber design and repositioning of the injectors have
allowed for better air/fuel mixing and combustion efficiency.

Homogeneous Charge Compression Ignition (HCCI), also referred to as controlled auto
ignition (CAI), is an alternate engine operating mode that does not rely on a spark event to
initiate combustion, based on principles more closely aligned with a diesel combustion cycle,
in which the compressed charge exceeds a temperature and pressure necessary for
spontaneous ignition. The resulting burn is much shorter in duration with higher thermal
efficiency.

Plug-In Hybrid Electric Vehicles (PHEVs) could add a means to charge the battery pack from
an outside source of electricity (usually the electric grid), have a larger battery pack with
more energy storage and a greater capability to be discharged, and have a control system that
allows the battery pack to be significantly depleted during normal operation.
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2.3 ALTERNATIVES

Because CAFE standards are numerical performance standards, an infinite number of alternatives
could hypothetically be defined (along a continuum from the least to the most stringent levels of CAFE).
The specific alternatives NHTSA has examined, described below, were selected to encompass a
reasonable range of stringencies to consider for purposes of evaluating the potential environmental
impacts of the proposed CAFE standards and alternatives under NEPA. The alternatives also illustrate
key alternatives with important cost, benefit, and net benefit (benefit minus cost) characteristics. At one
end of this range is the No Action Alternative, which assumes that NHTSA would issue a rule directing
manufacturers to proceed with current product plans and apply technology as needed to achieve only the
MY 2010 mpg standard. Costs and benefits of other alternatives are calculated relative to the baseline of
the No Action Alternative. The No Action Alternative, by definition, would yield no incremental costs or
benefits (and it would not satisfy the EPCA requirement to achieve a combined average fuel economy of
at least 35 mpg for MY 2020). At the other end of the range of possible alternatives is the Technology
Exhaustion Alternative. This alternative would require every manufacturer to apply every available fuel
saving technology, without consideration of the accompanying costs. By definition, this alternative
would exceed nearly all manufacturers’ capabilities (because manufacturers would not “run out” of
technologies at the same stringency level), and produces a CAFE standard that requires the use of
technologies that entail costs that exceed benefits.

NHTSA has examined five alternatives that fall between the extremes of the No Action
Alternative and the Technology Exhaustion Alternative mpg standards. The preferred alternative
establishes optimized mpg standards that yield the greatest net benefits of any feasible alternative. As
mpg standards are increased beyond this optimized level, manufacturers are increasingly forced to apply
technologies that entail higher incremental costs than benefits, thereby reducing total net benefits.
Another specific alternative examined is the total costs (TC) equal total benefits (TB) level (Total Costs
Equal Total Benefits Alternative), at which manufacturers are forced to apply technologies until total
costs equal total benefits, yielding zero net benefits. The Total Costs Equal Total Benefits Alternative
sets the second most stringent set of mpg standards examined, after the Technology Exhaustion
Alternative (which yields negative net benefits). The other three alternatives illustrate how costs,
benefits, and net benefits vary across other possible CAFE standards between the No Action and the Total
Costs Equal Total Benefits Alternatives. As shown in Table 2.3-1, the 50 Percent Above Optimized
Alternative would impose a 2015 mpg standard half-way between the Optimized and Total Costs Equal
Total Benefits Alternatives. The 25 Percent Above Optimized Alternative would impose a 2015 mpg
standard halfway between the Optimized and 50 Percent Above Optimized Alternatives, and the 25
Percent Below Optimized Alternative would impose a 2015 standard that falls below the Optimized
Alternative by the same absolute amount by which the 25 Percent Above Optimized Alternative exceeds
the Optimized scenario.

TABLE 2.3-1

MY 2015 Required MPG by Alternative

Total Costs
No 25% Below Optimized 25% Above 50% Above Equal Technology
Action Optimized (Preferred) Optimized Optimized Total Benefits Exhaustion
Passenger Cars 27.5 33.9 35.7 37.5 39.5 43.3 52.6
Light Trucks 235 27.5 28.6 29.8 30.9 33.1 34.7
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The No Action Alternative and the action alternatives discussed in the Notice of Proposed
Rulemaking (NPRM)’ are described in more detail below.

NHTSA believes that these alternatives represent a reasonable range of alternatives to consider
for purposes of evaluating the potential environmental impacts of proposed CAFE standards under
NEPA, because these alternatives represent a full spectrum of potential impacts ranging from the current
(i.e., MY 2010) standards to standards based on the maximum technology expected to be available over
the period necessary to meet the statutory goals of EPCA, as amended by EISA. Given EPCA’s mandate
that NHTSA consider specific factors in setting CAFE standards and NEPA’s instruction that agencies
give effect to NEPA’s policies “to the fullest extent possible,” NHTSA recognizes that a very large
number of alternative CAFE levels are potentially conceivable and that the alternatives described above
essentially represent several of many points on a continuum of alternatives. Along the continuum, each
alternative represents a different way in which NHTSA conceivably could weigh EPCA’s statutory
requirements and account for NEPA’s policies.® While all of the alternatives discussed in detail here are
important to NHTSA’s NEPA analysis, NHTSA’s provisional analysis suggests that some of these
alternatives may not satisfy one or more of the four EPCA factors that NHTSA must apply in setting
“maximum feasible” CAFE standards (i.e., technological feasibility, economic practicability, the effect of
other motor vehicle standards of the government on fuel economy, and the need of the nation to conserve

energy).

2.3.1 Alternative 1: No Action

This is the alternative of maintaining CAFE standards at the MY 2010 levels of 27.5 mpg and
23.5 mpg for passenger cars and light trucks, respectively.” NEPA requires agencies to consider a No
Action Alternative in their NEPA analyses,™ although the recent amendments to EPCA direct NHTSA to
set new CAFE standards and do not permit the agency to take no action on fuel economy. In the NPRM,
NHTSA refers to the No Action Alternative as the no increase or baseline alternative.

2.3.2 Alternative 2: 25 Percent Below Optimized

This alternative reflects standards that fall below the optimized scenario by the same absolute
amount by which the 25 Percent Above Optimized Alternative exceeds the optimized scenario. As
indicated in the Preliminary Regulatory Impact Analysis™ (PRIA), this alternative mirrors the absolute
difference in mpg derived from the 25 Percent Above Optimized Alternative in going the same mpg
amount below the Optimized Alternative.

" Notice of Proposed Rulemaking, Average Fuel Economy Standards, Passenger Cars and Light Trucks; Model
Years 2011-2015, 73 FR 24352, May 2, 2008. At the same time, NHTSA requested updated product plan
information from the automobile manufacturers. See Request for Product Plan Information, Passenger Car Average
Fuel Economy Standards—Model Years 2008-2020 and Light Truck Average Fuel Economy Standards—Model
Years 2008-2020, 73 FR 21490, May 2, 2008.

& Council on Environmental Quality (CEQ) guidance instructs that “[w]hen there are potentially a very large number
of alternatives, only a reasonable number of examples, covering the full spectrum of alternatives, must be analyzed
and compared in the EIS.” CEQ, Forty Most Asked Questions Concerning CEQ’s National Environmental Policy
Act Regulations, 46 FR 18026, 18027, March 23, 1981 (emphasis original).

° See 40 CFR §§ 1502.2(e), 1502.14(d). To pursue this alternative, NHTSA would need to issue a rule providing
that the MY 2010 standards would remain in effect for future model years.

19 See 40 CFR 1502.14(b).

1 The PRIA is available at http://www.nhtsa.gov/staticfiless/DOT/NHTSA/Rulemaking/Rules/Associated%20Files/
CAFE_2008_PRIA.pdf (last visited June 15, 2008).
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For passenger cars, the average required fuel economy in mpg for the industry would range from
29.6 mpg in MY 2011 to 33.9 mpg in MY 2015. For light trucks, the average required fuel economy for
the industry would range from 24.9 mpg in MY 2011 to 27.5 mpg in MY 2015. The combined industry-
wide average fuel economy for all passenger cars and light trucks would range from 27.1 mpg in MY
2011 to 30.2 mpg in MY 2015, if each manufacturer exactly met its obligations under these standards.
The annual average increase in mpg during the period from MY 2011-2015 would be approximately 3.6
percent.

2.3.3 Alternative 3: Optimized

This alternative is NHTSA’s Preferred Alternative and reflects the optimized scenario, in which
the proposed standards are based on applying technologies until net benefits (discounted at 7 percent) are
maximized. As EPCA requires, NHTSA’s recent NPRM proposed attribute-based (vehicle size) fuel
economy standards for passenger cars and light trucks is consistent with the Reformed CAFE approach
NHTSA used to establish standards for MY 2008-2010 light trucks.**> The NPRM proposed separate
standards for MY 2011-2015 passenger cars and separate standards for MY 2011-2015 light trucks.*®
Under the proposed standards, each vehicle manufacturer’s required level of CAFE would be based on
target levels of average fuel economy set for vehicles of different sizes and on the distribution of that
manufacturer’s vehicles among those sizes. Size would be defined by vehicle footprint.** The level of
the performance target for each footprint would reflect the technological and economic capabilities of the
industry. The target for each footprint would be the same for all manufacturers, regardless of differences
in their overall fleet mix. Compliance would be determined by comparing a manufacturer’s harmonically
averaged fleet fuel economy levels in a model year with an average required fuel economy level
calculated using the manufacturer’s actual production levels and the targets for each footprint of the
vehicles that it produces.

For passenger cars, the average required fuel economy in mpg for the industry would range from
31.2 mpg in MY 2011 to 35.7 mpg in MY 2015. For light trucks, the average required fuel economy for
the industry would range from 25.0 mpg in MY 2011 to 28.6 mpg in MY 2015. The combined industry-
wide average fuel economy for all passenger cars and light trucks would range from 27.8 mpg in MY
2011 to 31.6 mpg in MY 2015, again, if each manufacturer exactly met its obligations under the standards
proposed in the NPRM.*

Under the proposed standards, the annual average required mpg increase during the period from
MY 2011-2015 would be approximately 4.5 percent, although the increases would vary between model
years.’® Pursuant to the 2007 Energy Independence and Security Act (EISA) mandate,"’ domestically

12 See Average Fuel Economy Standards for Light Trucks, Model Years 2008-2011, 71 FR 17,566, 17,587-17,625,
April 6, 2006 (describing that approach).

3 The proposed standards include light truck standards for one model year (MY 2011) that was previously covered
by a 2006 final rule, Average Fuel Economy Standards for Light Trucks, Model Years 2008-2011, 71 FR 17,566,
April 6, 2006.

1 A vehicle’s footprint is generally defined as “the product of track width [the lateral distance between the
centerlines of the base tires at ground, including the camber angle]... times wheelbase [the longitudinal distance
between front and rear wheel centerlines] ... divided by 144....” 49 CFR § 523.2.

> NHTSA notes that it cannot at this point determine the precise level of CAFE that each manufacturer would be
required to meet for each model year under the proposed standards, because the level for each manufacturer would
depend on that manufacturer’s final production figures and fleet mix for a particular model year. That information
will not be available until the end of each model year.

16 With the proposed standards, the combined industry-wide average fuel economy would have to increase by an
average of 2.1 percent per year from MY 2016 -MY 2020 in order to reach EISA’s goal of at least 35 mpg by MY
2020.
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manufactured passenger car fleets also must meet an alternative minimum standard for each model year.
The alternative minimum standard would range from 28.7 mpg in MY 2011 to 32.9 mpg in MY 2015
under NHTSA’s proposal.

2.3.4 Alternative 4: 25 Percent Above Optimized

This alternative reflects standards that take the mpg levels to the Optimized Alternative level plus
25 percent of the difference between the Optimized and the Total Costs Equal Total Benefits Alternative
mpg levels.

For passenger cars, the average fuel required economy in mpg for the industry would range from
32.8 mpg in MY 2011 to 37.5 mpg in MY 2015. For light trucks, the average required fuel economy for
the industry would range from 25.1 mpg in MY 2011 to 29.8 mpg in MY 2015. The combined industry-
wide average fuel economy for all passenger cars and light trucks would range from 28.5 mpg in MY
2011 to 33.0 mpg in MY 2015, again, if each manufacturer exactly met its obligations under the
standards. The annual average mpg increase during the period from MY 2011-2015 would be
approximately 5.4 percent.

2.3.5 Alternative 5: 50 Percent Above Optimized

This alternative reflects standards that take the mpg levels to the Optimized Alternative level plus
50 percent of the difference between the Optimized and the Total Costs Equal Total Benefits Alternative
mpg levels.

For passenger cars, the average required fuel economy in mpg for the industry would range from
34.3 mpg in MY 2011 to 39.5 mpg in MY 2015. For light trucks, the average required fuel economy for
the industry would range from 25.3 mpg in MY 2011 to 30.9 mpg in MY 2015. The combined industry-
wide average fuel economy for all passenger cars and light trucks would range from 29.2 mpg in MY
2011 to 34.5 mpg in MY 2015, again, if each manufacturer exactly met its obligations under the
standards. The annual average mpg increase during the period from MY 2011-2015 would be
approximately 6.4 percent.

2.3.6 Alternative 6: Total Costs Equal Total Benefits

This alternative reflects standards based on applying technologies until total costs equal total
benefits (zero net benefits). This is known as the Total Costs Equal Total Benefits Alternative.

For passenger cars, the average required fuel economy in mpg for the industry would range from
37.5 mpg in MY 2011 to 43.3 mpg in MY 2015. For light trucks, the average required fuel economy for
the industry would range from 25.6 mpg in MY 2011 to 33.1 mpg in MY 2015. The combined industry-
wide average fuel economy for all passenger cars and light trucks would range from 27.8 mpg in MY
2011 to 37.3 mpg in MY 2015, again, if each manufacturer exactly met its obligations under the
standards. The annual average mpg increase during the period from MY 2011-2015 would be
approximately 8.0 percent.

Y EISA is Public Law 110-140, 121 Stat. 1492 (December 19, 2007). EPCA is codified at 49 U.S.C. §§ 32901 et
seg.
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2.3.7 Alternative 7: Technology Exhaustion

For this alternative, NHTSA applied all technologies NHTSA considered to be available without
regard to cost by determining the stringency at which a reformed CAFE standard would require every
manufacturer to apply every technology estimated to be potentially available for its MY 2011-2015 fleet.
Accordingly, the penetration rates for particular technologies would vary on an individual manufacturer
basis. NHTSA has presented this alternative in order to explore how the stringency of standards would
vary based solely on the potential availability of technologies at the individual manufacturer level and
disregarding the cost impacts.

For passenger cars, the average required fuel economy in mpg for the industry would range from
38.6 mpg in MY 2011 to 52.6 mpg in MY 2015. For light trucks, the average required fuel economy for
the industry would range from 25.9 mpg in MY 2011 to 34.7 mpg in MY 2015. The combined industry-
wide average fuel economy for all passenger cars and light trucks would range from 31.1 mpg in MY
2011 to 41.4 mpg in MY 2015, again, if each manufacturer exactly met its obligations under the
standards. The annual average mpg increase during the period from MY 2011-2015 would be
approximately 10.3 percent.

2.4 ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL

As a result of the scoping process, several suggestions were made to NHTSA regarding
alternatives that should be included in this DEIS and examined in detail. NHTSA considered these
alternatives and discusses them below along with the reasons why we believe these referenced
alternatives do not warrant further analysis in this DEIS.

= Downweighting Vehicles. NHTSA was requested by commentators to consider as an
alternative in the DEIS the potential for increased fuel economy by replacing heavy materials
in passenger cars with lighter materials; a practice known as downweighting. As discussed in
Chapter 1 and the NPRM, NHTSA’s analysis does include the potential to improve fuel
economy through greater utilization of lightweight materials on heavier vehicles for which
doing so would be unlikely to compromise highway safety. Furthermore, this request relates
to specific technology choices (which CAFE standards do not require) rather than regulatory
alternatives. Consequently, this comment does not warrant an additional alternative analysis
within the DEIS.

= Least Capable Manufacturer Approach. NHTSA’s earlier Unreformed CAFE standards
specified a “one size fits all” (uniform) level of CAFE that applied to each manufacturer and
that was set with particular regard to the lowest projected level of CAFE among the
manufacturers that have a significant share of the market. The major manufacturer with the
lowest projected CAFE level is typically known as the “least capable” manufacturer.
However, NHTSA’s 2006 CAFE standards for light trucks adopted a different Reformed
CAFE approach (71 Federal Register [FR] 17566, April 6, 2006). EISA recently codified
that approach, requiring that all CAFE standards be based on one or more vehicle attributes
(49 United States Code [U.S.C.] 8 32902(b)(3)(A); 73 FR 24352, 24354-24355, May 2, 2008)
(discussing NHTSA's proposal to base CAFE standards on the attribute of vehicle size, as
defined by vehicle footprint).

As NHTSA explained when proposing Reformed CAFE standards for MY 2008-2011 light
trucks, “[u]lnder Reformed CAFE, it is unnecessary to set standards with particular regard to
the capabilities of a single manufacturer in order to ensure that the standards are
technologically feasible and economically practicable for all manufacturers with a significant
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share of the market. This is true both fleet-wide and within any individual category of
vehicles” (70 FR 51414, 51432, Aug. 30, 2005). Specifically:

There is no need under Reformed CAFE to set the standards with particular regard to the
capabilities of the “least capable” manufacturer. Indeed, it would often be difficult to
identify which manufacturer should be deemed the “least capable” manufacturer under
Reformed CAFE. The “least capable” manufacturer approach was simply a way of
implementing the guidance in the conference report (part of EPCA’s legislative history)*®
in the specific context of Unreformed CAFE....

... The very structure of Reformed CAFE standards makes it unnecessary to continue to
use that particular approach in order to be responsive to guidance in the conference
report. Instead of specifying a common level of CAFE, a Reformed CAFE standard
specifies a variable level of CAFE that changes based on the production mix of each
manufacturer. By basing the level required for an individual manufacturer on that
manufacturer’s own mix, a Reformed CAFE standard in effect recognizes and
accommodates differences in production mix between full- and part-line manufacturers,
and between manufacturers that concentrate on small vehicles and those that concentrate
on large ones.

There is an additional reason for ceasing to use the “least capable” manufacturer
approach. There would be relatively limited added fuel savings under Reformed CAFE if
we continued to use the “least capable” manufacturer approach even though there ceased
to be aneed to use it....” (70 FR 51433).

In addition, the commenter’s suggested approach would not result in the increases in fuel
economy mandated by EISA — namely, 35 mpg by MY 2020. In light of the fact that
Congress recently codified the Reformed CAFE approach for both passenger cars and light
trucks, and for all of the reasons stated above, NHTSA declines to consider in detail an
alternative tied to the historic “least capable manufacturer” approach as the commenter
suggested.

More Aggressive or Accelerated Standards. There were several scoping comments that
requested NHTSA to set more aggressive standards along with a completion timeline earlier
than 2020. This approach is not a new alternative based on the range of alternatives
considered by NHTSA and as explained above in our discussion of the alternative analyses
that we conducted.

As proposed in the NPRM and this DEIS, NHTSA is considering the environmental impacts
of several alternatives covering a range of stringency for model years 2011-2015. The
preferred alternative identified in the NPRM increases at an average annual rate of 4.5
percent — a rate fast enough to, if extended through 2020, exceed the 35 mpg requirement
established in EISA. The NPRM and this DEIS also include consideration of more stringent
CAFE standards than those that would be established by the preferred alternative. The
preferred results in the maximum difference between benefits and costs, or net benefits. Each
of the other alternatives that would establish higher CAFE standards would result in larger
fuel savings and emission reductions than those resulting from the preferred alternative.
However, they would also result in lower net benefits than the preferred alternative due to

18 See 70 FR 51414, 51425-51426, Aug. 30, 2005 (discussing the conference report).
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higher costs to society. As such, NHTSA is already considering accelerated fuel economy
standards.

= Different Economic Inputs to the Volpe Model. Scoping comments suggested that
NHTSA consider alternative scenarios developed by using other combinations of inputs into
the Volpe model, such as varying assumptions about fuel prices, economic discount rates, and
the projected benefits of greenhouse gas (GHG) emissions reductions (including assumptions
about the “social cost” of carbon emissions), among other inputs. Again, NHTSA recognizes
that hypothetically, there are an infinite number of alternative CAFE standards along a
continuum, given the nature of fuel economy standards and EPCA’s instruction that NHTSA
weigh several factors in determining “maximum feasible” standards. NHTSA believes that
its alternatives analysis captures a reasonable range for purposes of NEPA.

As noted above, NHTSA presents the results of the sensitivity analyses in the PRIA for
“high” and “low” values for several inputs to the Volpe model, including the “social cost” of
carbon and fuel prices. To further inform its consideration of the potential environmental
impacts of the proposed standards, NHTSA has also examined how the “high” and “low”
values for these inputs affect carbon emission estimates. This analysis is presented in
Chapter 3 of this DEIS.

As indicated in the PRIA, NHTSA examined a second optimized scenario that involved
discounting benefits at 3 percent. As discussed in the NPRM, NHTSA believes that its use of a 7 percent
discount rate is consistent with related Office of Management and Budget guidance and the fact that
CAFE-related costs come at the expense of consumption (rather than investment), and is appropriate for
purposes of estimating stringencies at which net benefits would be maximized. In the NPRM, NHTSA
seeks comment on whether it should set standards based on discount rate assumptions of 3 percent,
instead of 7 percent. The agency will revisit this issue in light of all related comments. Although the
agency is not presenting results for an alternative developed using a 3 percent discount rate, the effects of
such an alternative would, it is clear, fall between the Optimized (at 7 percent) and Technology
Exhaustion alternatives.

2.5 COMPARISON OF ALTERNATIVES

The Council of Environmental Quality (CEQ) NEPA regulations (40 CFR Part 1500.2(e)) direct
Federal agencies to use the NEPA process to identify and assess the reasonable alternatives to proposed
actions that will avoid or minimize adverse effects of these actions upon the quality of the human
environment. Analyses of alternatives are the heart of an EIS. CEQ regulations (40 CFR 1502.14) state:

Based on the information and analysis presented in the sections on the Affected
Environment (Sec. 1502.15) and the Environmental Consequences (Sec. 1502.16), it [an
EIS] should present the environmental impacts of the proposal and the alternatives in
comparative form, thus sharply defining the issues and providing a clear basis for choice
among options by the decisionmaker and the public.

Tables 2.5-1 through 2.5-11 and Figures 2.5-1 through 2.5-6 summarize the direct, indirect, and
cumulative effects of the CAFE alternatives on energy, air quality, and climate. No quantifiable,
alternative-specific effects were identified for the other resources discussed in Chapters 3 and 4. Please
refer to the text in Chapters 3 and 4 for qualitative discussions of the potential direct and indirect effects
of the alternatives on these other resources. Similarly, although the alternatives have the potential to
substantially decrease GHG emissions, they do not prevent climate change from occurring, but only result
in small reductions in the anticipated increases in CO, concentrations, temperature, precipitation, and sea
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level. As discussed below, NHTSA’s presumption is that these reductions in climate effects will be
reflected in reduced impacts on affected resources. The resources addressed in Chapter 4 of the DEIS
include freshwater resources, terrestrial ecosystems, coastal ecosystems, land use, and human heath.
However, the magnitudes of the changes in these climate effects that the alternatives produce — a few
parts per million (ppm) of CO,, a hundredth of a degree celsius (C) difference in temperature, a small
percentage-wise change in the rate of precipitation increase, and 1 or 2 millimeters (mm) of sea level —
are too small to address quantitatively in terms of their impacts on resources. Given the enormous
resource values at stake, these distinctions may be important — very small percentages of huge numbers
can still yield significant results — but they are too small for current quantitative techniques to resolve.
Consequently, the discussion of resource impacts does not distinguish among the CAFE alternatives, but
rather provides a qualitative review of the benefits of reducing GHG emissions and the magnitude of the
risks involved in climate change. Thus, there are no differences to report in this comparison of the
alternatives.

2.5.1 Direct and Indirect Effects
2.5.1.1 Energy

Table 2.5-1 shows the impact on fuel consumption for passenger cars and light trucks from 2020
through 2050, a period in which an increasing volume of the fleet will be model year (MY) 2011-2015
passenger cars. The table shows total fuel consumption (both gasoline and diesel) under No Action
Alternative and the six other alternative scenarios. Fuel consumption under the No Action Alternative is
256.9 billion gallons in 2060. Consumption falls to 228.5 billion gallons under the Optimized Alternative
and would fall to 208.1 billion gallons under the Technology Exhaustion Alternative.

TABLE 2.5-1

Comparison of Direct and Indirect Energy Consequences for Action Alternatives to the CAFE Standard
for MY 2011 to MY 2015 and No Action Alternative

Total Costs

25% Below 25% Above 50% Above  Equal Total Technology

Years No Action Optimized Optimized Optimized Optimized Benefits Exhaustion
Passenger Cars and Light Trucks Fuel Consumption (billions of gallons) by Calendar Year

2020 148.0 140.7 138.3 135.9 134.3 132.8 131.3
2030 176.8 163.0 158.5 153.9 150.9 148.2 145.3
2040 213.9 196.1 190.3 184.5 180.6 177.3 173.5
2050 256.9 2355 2285 2215 216.7 2125 208.1
2060 307.8 282.3 273.9 265.4 259.5 254.4 249.2
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2.5.1.2 Air Quality

Table 2.5-2 summarizes the total national criteria and air toxic pollutant emissions in 2035 for the
seven Alternatives, presented in left-to-right order of increasing fuel economy requirements. The No
Action Alternative has the highest emissions of all the alternatives for all air pollutants except acrolein,
which increases with the action alternatives because upstream emissions data were not available
(emissions for acrolein reflect only increases due to the rebound effect). Localized increases in criteria
and toxic air pollutant emissions could occur in some nonattainment areas as a result of the
implementation of the CAFE standards under the Alternatives. These localized increases represent a
slight decline in the rate of reductions being achieved by implementation of Clean Air Act standards.
Under the No Action alternative, CO, emissions and energy consumption would continue to increase;
thus the proposed standard has a beneficial effect that would not need mitigation. Federal Highway
Administration has funds dedicated to the reduction of air pollutants in nonattainment areas providing
state and local authorities the ability to mitigate for the localized increases in criteria and toxic air
pollutants in nonattainment areas that would be observed under the proposed standard. Further, EPA has
authority to continue to improve vehicle emissions standards.

2.5.1.3 Climate: GHG emissions

Table 2.5-3 shows total emissions and emission reductions from new passenger cars and light
trucks from 2010-2100 for each of the seven alternatives. Compared to the No Action Alternative,
projections of emission reductions over the 2010 to 2100 timeframe due to other MY 2011-2015 CAFE
standard alternatives ranged from 18,333 to 35,378 million metric tons of carbon dioxide (MMTCO,).**
Over this period, this range of alternatives would reduce global CO, emissions by about 0.4 to 0.7 percent
(based on global emissions of 4,850,000 MMTCO,).

2.5.1.4 Climate: CO, Concentration and Global Mean Surface Temperature

Table 2.5-4 shows estimated CO, concentrations and increase in global mean surface temperature
in 2030, 2060, and 2100 for the No Action Alternative and the six action alternative CAFE levels. There
is a fairly narrow band of estimated CO, concentrations as of 2100, from 705.4 ppm for Technology
Exhaustion to 708.6 ppm for the No Action Alternative. As CO, concentrations are the key driver of all
the other climate effects, this narrow range implies that the differences among alternatives are difficult to
distinguish.

2.5.1.5 Climate: Global Mean Rainfall and Global Mean Surface Temperature

The CAFE alternatives reduce temperature increases slightly with respect to the No Action
Alternative, and thus reduce increases in precipitation slightly, as shown in Table 2.5-5. As shown in the
table and figures, there is a fairly narrow band of estimated precipitation increase reductions as of 2090,
from 4.30 percent to 4.32 percent, and there is very little difference between the alternatives.

19 The values here are summed from 2010 through 2100, and are thus considerably higher than the value of 520
MMTCO, that is cited in the NPRM for the “Optimized” alternative. The latter value is the reduction in CO,
emissions by only model year 2011-15 cars and light trucks over their lifetimes resulting from the optimized CAFE
standards, measured as a reduction from the NPRM baseline of extending the CAFE standards for model year 2010
to apply to 2011-15.
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TABLE 2.5-2

Comparison of Direct and Indirect Air Quality Consequences in Year 2035 for Action Alternatives to the CAFE Standard
for MY 2011 to MY 2015 and No Action Alternative

Total Costs
25% Below 25% Above 50% Above Equal Total Technology

No Action Optimized Optimized Optimized Optimized Benefits Exhaustion
Criteria Pollutant Emissions (tons/year) for Passenger Cars and Light Trucks (Calendar Year 2035)
Carbon Monoxide (CO) 26,446,292 26,158,046 26,044,977 24,159,436 23,111,813 22,362,860 21,927,726
Nitrogen Oxides (NOx) 2,720,799 2,590,414 2,547,317 2,340,656 2,222,744 2,136,859 2,080,801
Particulate Matter (PM) 583,318 568,326 564,238 524,529 500,769 483,889 473,062
Sulfur Oxides (SOx) 603,991 543,259 523,947 467,569 434,523 410,207 392,441
Volatile Organic Compounds (VOC) 2,477,999 2,399,287 2,372,905 2,203,377 2,105,993 2,034,852 1,990,799
Toxic Air Pollutant Emissions (tons/year) for Passenger Cars and Light Trucks (Calendar Year 2035)
Acetaldehyde 14,354 14,198 14,137 13,360 12,931 12,622 12,447
Acrolein 663 676 677 677 685 690 696
Benzene 76,355 74,969 74,430 69,017 66,025 63,857 62,591
1,3-Butadiene 8,062 7,991 7,949 7,463 7,216 7,038 6,941
Diesel particulate Matter (DPM) 265,474 238,004 229,040 205,151 191,609 181,604 174,200
Formaldehyde 19,851 19,486 19,356 18,628 18,241 17,963 17,798
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TABLE 2.5-3

Global Emissions and Emission Reductions (compared to the No Action Alternative) Due
to the MY 2011-2015 CAFE Standard, from 2010-2100 (MMTCOy)

Emission Reductions Compared

[

Alternative Emissions to No-Action Alternative

No Action 247,890 0

25 Percent Below Optimized 229,558 18,333
Optimized 223,795 24,096
25 Percent Above Optimized 221,003 26,887
50 Percent Above Optimized 218,548 29,342
Total Costs Equal Total Benefits 215,714 32,176
Technology Exhaustion 212,512 35,378

TABLE 2.5-4

MY 2011-2015 CAFE Alternatives Impact on CO, Concentration and Global Mean
Surface Temperature Increase in 2100 Using MAGICC

Global Mean Surface Temperature

CO; Concentration (ppm) Increase (°C)

2030 2060 2100 2030 2060 2100
Totals by Alternative
No Action (A1B — AIM*®) 458.4 575.2 708.6 0.789 1.837 2.763
25 Percent Below Optimized 458.3 574.4 706.9 0.788 1.835 2.757
Optimized 458.2 574.2 706.4 0.788 1.834 2.755
25 Percent Above Optimized 458.2 574.1 706.1 0.788 1.833 2.754
50 Percent Above Optimized 458.2 574.0 705.9 0.788 1.832 2.753
Total Costs Equal Total Benefits 458.1 573.9 705.6 0.788 1.832 2.752
Technology Exhaustion 458.1 573.7 705.4 0.788 1.831 2.751
Reduction from No Action
25 Percent Below Optimized 0.1 0.8 1.7 0.001 0.002 0.006
Optimized 0.2 1.0 2.2 0.001 0.003 0.008
25 Percent Above Optimized 0.2 11 25 0.001 0.004 0.009
50 Percent Above Optimized 0.2 1.2 2.7 0.001 0.005 0.010
Total Costs Equal Total Benefits 0.3 1.3 3.0 0.001 0.005 0.011
Technology Exhaustion 0.3 15 3.2 0.001 0.006 0.012

20 The AIB-AIM scenario is the SRES marker scenario used by the IPCC WGL1 to represent the SRES A1B storyline.
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TABLE 2.5-5

MY 2011-2015 CAFE Alternatives: Impact on Reductions in Global Mean Precipitation based on
A1B SRES Scenario (percent change), Using Increases in Global Mean Surface Temperature

Simulated by MAGICC

Scenario 2020 2055 2090

Global mean rainfall change (scaled, % K-1)
1.45 151 1.63

Global Temperature Above Average 1980-1999 Levels (°C) for the A1B Scenario by 2100, Mid-level Results
No Action 0.69 1.750 2.650
25 Percent Below Optimized 0.690 1.747 2.645
Optimized 0.690 1.747 2.643
25 Percent Above Optimized 0.690 1.746 2.642
50 Percent Above Optimized 0.690 1.746 2.641
Total Costs Equal Total Benefits 0.690 1.745 2.640
Technology Exhaustion 0.690 1.745 2.639
Reduction in Global Temperature (°C) for the A1B Scenario, Mid-level Results
25 Percent Below Optimized 0.000 0.003 0.005
Optimized 0.000 0.003 0.007
25 Percent Above Optimized 0.000 0.004 0.008
50 Percent Above Optimized 0.000 0.004 0.009
Total Costs Equal Total Benefits 0.000 0.005 0.010
Technology Exhaustion 0.000 0.005 0.011
Mid level Global Mean Precipitation Change (%)
No Action 1.00 2.64 4.32
25 Percent Below Optimized 1.00 2.64 431
Optimized 1.00 2.64 431
25 Percent Above Optimized 1.00 2.64 431
50 Percent Above Optimized 1.00 2.64 4.30
Total Costs Equal Total Benefits 1.00 2.63 4.30
Technology Exhaustion 1.00 2.63 4.30
Reduction in Global Mean Precipitation (%)
25 Percent Below Optimized 0.00 0.00 0.01
Optimized 0.00 0.00 0.01
25 Percent Above Optimized 0.00 0.01 0.01
50 Percent Above Optimized 0.00 0.01 0.0
Total Costs Equal Total Benefits 0.00 0.01 0.02
Technology Exhaustion 0.00 0.01 0.02
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2.5.1.6 Climate: Impact on Sea Level Rise

Table 2.5-6 shows that the impact on sea level rise from the scenarios is at the threshold of the
MAGICC model’s reporting abilities: the alternatives reduce sea level rise by 0.1 cm. Although the
model does not report enough significant figures to distinguish between the effects of the alternatives, it is
clear that the more stringent the alternative (i.e., the lower the emissions), the lower the temperature (as
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shown above), and the lower the sea level.

TABLE 2.5-6

MY 2011-2015 CAFE Alternatives: Impact on Sea Level Rise based on A1B SRES Scenario,

Simulated by MAGICC

Sea Level Rise with Respect
to 1990 Level

Alternative (cm)
No Action 37.9
25 Percent Below Optimized 37.8
Optimized 37.8
25 Percent Above Optimized 37.8
50 Percent Above Optimized 37.8
Total Costs Equal Total Benefits 37.8
Total Exhaustion 37.8

Reduction in Sea Level Rise (% compared to No Action Alternative)

25 Percent Below Optimized 0.1
Optimized 0.1
25 Percent Above Optimized 0.1
50 Percent Above Optimized 0.1
Total Costs Equal Total Benefits 0.1
Total Exhaustion 0.1

2.5.2 Cumulative Effects

2.5.2.1 Energy

The seven alternatives examined for CAFE standards will result in different future levels of fuel use, total
energy, and petroleum consumption, which will in turn have an impact on emissions of greenhouse gas

(GHG) and criteria air pollutants. Figure 2.5-1 shows the estimated lifetime fuel consumption of

passenger cars and light trucks under the various CAFE standards. Figure 2.5-2 shows the savings in

lifetime fuel consumption for passenger cars and light trucks depending on the CAFE alternative

examined.
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Figure 2.5-1 Lifetime Fuel Consumption of Passenger Cars and Light Trucks under
Alternative CAFE Standards
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Figure 2.5-2 Savings in Lifetime Fuel Consumption by Passenger Cars and Light Trucks
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2.5.2.2 Air Quality

Table 2.5-7 summarizes the cumulative national toxic and criteria pollutants, showing the No
Action Alternative has the highest emissions of all the alternatives for all pollutants except acrolein,
which increases with the action alternatives because upstream emissions data were not available
(emissions for acrolein reflect only increases due to the rebound effect). Localized increases in criteria
and toxic air pollutant emissions could occur in some nonattainment areas as a result of implementation of
the CAFE standards under the Alternatives. These localized increases represent a slight decline in the
rate of reductions being achieved by implementation of Clean Air Act standards. Under the No Action
alternative, CO, emissions and energy consumption would continue to increase; thus the proposed
standard has a beneficial effect that would not need mitigation. Federal Highway Administration has
funds dedicated to the reduction of air pollutants in non-attainment areas providing state and local
authorities the ability to mitigate for the localized increases in criteria and toxic air pollutants in
nonattainment areas that would be observed under the proposed standard. Further, EPA has authority to
continue to improve vehicle emissions standards.

2.5.2.3 Climate: Cumulative GHG Emissions

Total emission reductions from 2010-2100 new passenger cars and light trucks from for each of
the seven alternatives are shown below in Table 2.5-8. Projections of emission reductions over the 2010
to 2100 timeframe due to the MY 2011-2020 CAFE standard ranged from 38,294 to 53,365 MMTCO..
Compared against global emissions of 4,850,000 MMTCO, over this period (projected by the IPCC A1B-
medium scenario), the incremental impact of this rulemaking is expected to reduce global CO, emissions
by about 0.8 to 1.1 percent.

2.5.2.4 Climate: CO, Concentration and Global Mean Surface Temperature

The mid-range results of MAGICC model simulations for the No Action Alternative and the six
alternative CAFE levels, in terms of CO2 concentrations and increase in global mean surface temperature
in 2030, 2060, and 2100 are presented in Table 2.5-9 and Figures 2.5-3 to 2.5-6. As Figures 2.5-3 and
2.5-4 show, the impact on the growth in CO2 concentrations and temperature is just a fraction of the total
growth in CO2 concentrations and global mean surface temperature. However, the relative impact of the
CAFE alternatives is illustrated by the reduction in growth of both CO2 concentrations and temperature in
the Technology Exhaustion Alternative, which is nearly double that of the 25 Percent Below Optimized
Alternative, as shown in Figures 2.5-5 to 2.5-6.

As shown in the table and figures, there is a fairly narrow band of estimated CO2 concentrations
as of 2100, from 704 ppm for the most stringent alternative to 709 ppm for the No Action Alternative. As
CO2 concentrations are the key driver of all the other climate effects, this narrow range implies that the
differences among alternatives are difficult to distinguish. The MAGICC simulations of mean global
surface air temperature increases are also shown below in Table 2.5-9. For all alternatives, the
temperature increase is about 0.8°C as of 2030, 1.8°C as of 2060, and 2.8°C as of 2100. The differences
among alternatives are small. As of 2100, the reduction in temperature increase, with respect to the No
Action Alternative, ranges from 0.012°C to 0.018°C. These estimates include considerable uncertainty
due to a number of factors of which the climate sensitivity is the most important. The IPCC AR4
estimates a range of the climate sensitivity from 2.5 to 4.0 degrees C with a mid-point of 3.0 degrees C
which directly relates to the uncertainty in the estimated global mean surface temperature.
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TABLE 2.5-7

Comparison of Cumulative Air Quality Consequences for Six Action Alternatives to the CAFE Standard
for MY 2011 to MY 2020 and No Action Alternative

Total Costs
25% Below 25% Above 50% Above Equal Total Technology

No Action Optimized Optimized Optimized Optimized Benefits Exhaustion
Criteria Pollutant Emissions (tons/year) for Passenger Cars and Light Trucks (Calendar Year 2035)
Carbon Monoxide (CO) 26,446,292 26,392,554 25,928,187 22,327,626 20,563,462 19,584,601 18,665,921
Nitrogen Oxides (NOXx) 2,720,799 2,508,200 2,437,802 2,093,950 1,921,291 1,822,258 1,730,923
Particulate Matter (PM) 583,318 565,632 554,564 481,268 441,564 419,680 398,490
Sulfur Oxides (SOx) 603,991 493,989 469,439 385,825 342,328 316,867 292,926
Volatile Organic Compounds (VOC) 2,477,999 2,362,124 2,311,540 2,022,160 1,874,970 1,790,100 1,713,463
Toxic Air Pollutant Emissions (tons/year) for Passenger Cars and Light Trucks (Calendar Year 2035)
Acetaldehyde 14,354 14,252 14,063 12,646 11,959 11,573 11,225
Acrolein 663 687 688 687 702 712 722
Benzene 76,355 74,938 73,498 63,637 58,866 56,161 53,696
1,3-Butadiene 8,062 8,034 7,911 7,008 6,619 6,400 6,204
Diesel particulate Matter (DPM) 265,474 214,961 204,045 169,501 152,605 142,653 133,315
Formaldehyde 19,851 19,312 19,098 17,904 17,363 17,060 16,796
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CO; Emissions and Emission Reductions (Compared to the No Action Alternative) Due to

TABLE 2.5-8

the MY 2011-2015 CAFE standard and potential MY 2016-2020 CAFE Standards, from 2010-2100 (MMTCO5)

Emission Reductions

Compared to

Alternative Emissions No Action Alternative

No Action 247,890 0

25 Percent Below Optimized 209,596 38,294
Optimized 204,487 43,403
25 Percent Above Optimized 202,075 45,815
50 Percent Above Optimized 199,933 47,958
Total Costs Equal Total Benefits 197,434 50,456
Technology Exhaustion 194,525 53,365

TABLE 2.5-9

MY 2011-2015 CAFE Standard and Potential MY 2016-2020 CAFE Alternatives Impact on CO, Concentration
and Global Mean Surface Temperature Increase in 2100 Using MAGICC

CO; Concentration

Global Mean Surface
Temperature Increase

(ppm) (°C)

2030 2060 2100 2030 2060 2100
Totals by Alternative
No Action (A1B — AIM) a/ 458.4 575.2 708.6 0.789 1.837 2.763
25 Percent Below Optimized 458.2 573.7 705.1 0.788 1.832 2.751
Optimized 458.1 573.4 704.6 0.788 1.831 2.749
25 Percent Above Optimized 458.1 573.3 704.4 0.788 1.83 2.748
50 Percent Above Optimized 458.1 573.3 704.2 0.787 1.829 2.747
Total Costs Equal Total Benefits 458.0 573.2 703.9 0.787 1.829 2.746
Technology Exhaustion 458.0 573.0 703.7 0.787 1.828 2.745
Reduction from No Action Alternative
25 Percent Below Optimized 0.2 15 35 0.001 0.005 0.012
Optimized 0.3 1.8 4 0.001 0.006 0.014
25 Percent Above Optimized 0.3 1.9 4.2 0.001 0.007 0.015
50 Percent Above Optimized 0.3 1.9 4.4 0.002 0.008 0.016
Total Costs Equal Total Benefits 0.4 2.0 4.7 0.002 0.008 0.017
Technology Exhaustion 0.4 2.2 4.9 0.002 0.009 0.018

a/ The A1B-AIM scenario is the SRES marker scenario used by the IPCC WGL1 to represent the SRES A1B

(medium) storyline.
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Figure 2.5-3 CO2 Concentrations for the A1B Scenario and MY 2011-2015 Standard and
Potential MY 2016-2020
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Figure 2.5-4 Increase in Global Mean Surface Temperature for the A1B Scenario and
MY 2011-2015 Standard and Potential MY 2016-2020
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Figure 2.5-5 Reduction in the Growth of CO, Concentrations for the A1B Scenario and
MY 2011-2015 Standard and Potential MY 2016-2020
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Figure 2.5-6 Reduction in the Growth of Global Mean Temperature for the A1B Scenario
MY 2011-2015 Standard and Potential MY 2016-2020
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To supplement the modeled estimates (generated by applying MAGICC) in Table S-11, a scaling
approach was used to (1) validate that the modeled estimates are consistent with recent IPCC AR4
estimates and (2) characterize the sensitivity of the CO2 and temperature estimates to different
assumptions about (a) global emissions from sources other than United States passenger cars and light
trucks and (b) climate sensitivity (i.e., the equilibrium warming associated with a doubling of atmospheric
CO2 concentrations compared to pre-industrial levels). The scaling analysis