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U.S. Department
N i 1200 New Jersey Avenue SE
of Transportation Administrator Washington, DC 20590

National Highway
Traffic Sofety
Administration

February 22, 2010

Dear NEPA Contact:

] am pleased to enclose a copy of the National Highway Traffic Safety Administration’s (NHTSA) Final
Environmental Impact Statement (FEIS) to address the potential environmental impacts of new Corporate
Average Fuel Economy (CAFE) standards required by the Energy Independence and Security Act of 2007.

NHTSA recently proposed standards for model years (MYs) 2012-2016 passenger cars and light trucks
(Notice of Proposed Rulemaking; 74 Federal Register 49454 (Sep. 28, 2009)). NHTSA’s proposed action is
part of a joint proposed rulemaking with the U.S. Environmental Protection Agency (EPA). Together, these
proposed actions call for a strong and coordinated federal greenhouse gas (GHG) and fuel economy program
for passenger cars, light-duty trucks, and medium-duty passenger vehicles. NHTSA proposed Corporate
Average Fuel Economy standards under the Energy Policy and Conservation Act, as amended, and EPA
proposed GHG emissions standards under the Clean Air Act. These joint proposed rules address the urgent
and closely intertwined challenges of energy independence, energy security, and global warming. The joint
proposed rulemaking is consistent with the National Fuel Efficiency Policy announced by President Obama on
May 19, 2009, calling for harmonized federal standards regulating both fuel economy and GHG emissions, to
provide a predictable regulatory framework for the automotive industry.

In connection with NHTSA’s proposed CAFE standards, NHTSA prepared the enclosed FEIS, which analyzes
the environmental impact of the proposed standards for MYs 2012-2016. The FEIS compares the
environmental impacts of the agency’s Preferred Alternative and reasonable alternatives, including a “No
Action” Alternative, pursuant to the National Environmental Policy Act (NEPA), 42 U.S.C. § 4321 et seq., and
implementing regulations issued by the Council on Environmental Quality (CEQ) and the Department of
Transportation. The FEIS analyzes direct, indirect, and cumulative impacts to inform decisionmakers and the
public of the environmental impacts of the various alternatives.

In developing the proposed standards and possible alternatives, NHTSA considered four factors underlying
maximum feasibility, as required by the Energy Policy and Conservation Act (technological feasibility,
economic practicability, the effect of other standards of the Government on fuel economy, and the need of the
United States to conserve energy), as well as relevant environmental and safety considerations.

Under the proposed standard for passenger cars, the required average fuel economy (in miles per gallon, or
mpg) would range from 33.4 mpg in MY 2012 to 37.8 mpg in MY 2016. Under the proposed standard for light
trucks, the required average fuel economy would range from 25.3 mpg in MY 2012 to 28.7 mpg in MY 2016,
The combined industry-wide required average fuel economy for all passenger cars and light trucks under the
proposed standard would range from 29.7 mpg in MY 2012 to 34.1 mpg in MY 2016.

NHTSA is mailing this FEIS to approximately 300 interested parties, including Federal, State, and local
agencies, elected officials, environmental and public interest groups, Native American tribes, and other
interested individuals.
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Chapter 1 of the enclosed FEIS describes the public comment process. Comments on the Draft Environmental
Impact Statement (DEIS) and NHTSA's responses to those comments are provided in Chapter 10 of this FEIS.
The transcript from the public hearing and written comments submitted to the agency are a part of the
administrative record, and are available on the Federal Docket, which can be found on the web at
http://www.reguiations.gov, Reference Docket No, NHTSA-2009-0059.

No sooner than 30 days after the EPA publishes a Notice of Availability of the FEIS in the Federal Register,
NHTSA will publish a final CAFE rule and Record of Decision. The Record of Decision will state and
explain NHTSA’s decision, and describe NHTSA’s consideration of applicable environmental laws and

policies.
~ The FEIS has been placed in NHTSA's public files and is available for public inspection at:

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

A limited number of hard copies of the DEIS and this FEIS are available from the DOT Library. The DEIS
and this FEIS are also available for public viewing on the CAFE website at
http://www.nhtsa.gov/portal/fueleconomy.jsp.

Additional information about the project is available from NHTSA’s Fuel Economy Division, Office of
International Policy, Fuel Economy and Consumer Programs, at 202-366-0846 or on the NHTSA CAFE
website identified above. For assistance, please contact NHTSA through 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 website also provides access to the texts of formal NHTSA documents, such as orders, notices,

~ and rulemakings. -

Sincerely

0130k
avid L) Strickland

Enclosure
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Glossary

To help readers more fully understand this Environmental Impact Statement, NHTSA has provided the
following list of definitions for technical and scientific terms, as well as plain English terms used
differently in the context of this EIS.

Term Definition

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

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

Anthropogenic Resulting from or produced by human beings.

Aquaculture Farming of plants and animals that live in water.

Benthic Describing habitat or organisms occurring at the bottom of a body of
water.

Biosphere 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 dead organic matter, such as litter,
soil organic matter, and oceanic detritus.

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

Coral bleaching The paling in color that results if a coral loses its symbiotic, energy

providing, organisms.

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

Cryosphere The portion of Earth’s surface that is frozen water, such as snow,
permafrost, floating ice, and glaciers.

Dansgaard-Oeschger events Very rapid climate changes — up to 7 °C in some 50 years — during the
Quaternary geologic period, and especially during the most recent glacial
cycle.

Ecosystem 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, all of Earth.
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Term

Definition

El Nifio-Southern Oscillation

Emission rates

Endemic

EPCA factors for setting “maximum

feasible” CAFE standards

Eutrophication

Evapotranspiration

Expected Value Model Inputs

GREET model

Hydrology

Hydrosphere

Kiloannum

Lake stratification

Lifetime fuel consumption

Maximum lifetime of vehicles

NEPA scoping process

The term EIl 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 international 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.

Rate at which contaminants are discharged from a particular source,
usually in weight unit per time period.

Restricted to a region.

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 Earth’s surface and
transpiration from vegetation.

Model input scenario that uses the Energy Information Administration’s
April 2009 Reference Case fuel price forecast, a 10-percent rebound
effect, a domestic social cost of carbon of $20.00 per ton, a 3-percent
discount rate, and a value of $0.17 per gallon for oil import externalities

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 Earth’'s water.

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

A unit of time equal to 1000 years. Abbreviation is “ka.”

The layering of warmer, less dense water over colder, denser water.

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 remains in service.

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.
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Term

Definition

Nonattainment area

Ocean acidification

Optimized standards

Overexploitation of species

Paleoclimatology

Pathways of fuel supply

Permafrost

Phenology

Rebound effect

Reformed CAFE Program

Saltwater intrusion

Silviculture

Survival rate

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

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

Standards set at levels such that the cost of the last technology
application (using the Volpe model) equals the benefits of the
improvement in fuel economy resulting from that application, thereby
maximizing net benefits (benefits minus costs).

Exploitation of species to the point of diminishing returns.

The study of climate change through the physical evidence left on Earth
of historical global climate change (prior to the widespread availability of
records to temperature, precipitation, and other data).

Imports to the United States 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 zero degrees Celsius for at least two consecutive years.

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

A situation in which improved fuel economy reduces the fuel cost of
driving and leads to additional use of passenger cars and light trucks and
thus increased emissions of criteria pollutants by passenger cars and
light trucks.

Consists of two basic elements: (1) a process 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 process usually occurs in
coastal and estuarine areas due to reducing land-based influence (either
from reduced runoff and associated groundwater recharge, or from
excessive water withdrawals from aquifers) or increasing marine
influence (relative sea-level rise).

The management of forest resources.

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.
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Term

Definition

Technologies

Thermohaline circulation

Tipping point

Total vehicle miles

Track width

Transpiration

Turbidity

Vehicle footprint
Vehicle miles traveled

Volpe model

Wheelbase

Engine technologies, transmission, vehicle, electrification/accessory and
hybrid technologies that influence fuel economy.

This term refers to the physical driving mechanism of ocean circulation,
resulting from fluxes of heat and fresh water across the sea surface,

subsequent interior mixing of heat and salt, and geothermal heat
sources.

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 a 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.
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Summary

Foreword

The National Highway Traffic Safety Administration
(NHTSA) prepared this Environmental Impact
Statement (EIS) to analyze and disclose the potential
environmental impacts of the proposed model years
(MYs) 2012-2016 Corporate Average Fuel Economy
(CAFE) standards for the total fleet of passenger and
non-passenger automobiles (hereinafter referred to as
passenger cars and light trucks, respectively) and
reasonable alternative standards for the NHTSA CAFE
program pursuant to Council on Environmental
Quality (CEQ) regulations implementing the National
Environmental Policy Act (NEPA), U.S. Department
of Transportation (DOT) Order 5610.1C, and NHTSA
regulations.' This EIS compares the potential
environmental impacts of alternative mile-per-gallon
(mpg) levels NHTSA will consider for the final rule,
including the Preferred Alternative (i.e., the proposed
standards) and 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 passenger cars and light trucks. The Act
directs the Secretary of Transportation to set and
implement fuel economy standards for passenger cars
and light trucks sold in the United States. The
Secretary delegated responsibility for implementing
the CAFE program to NHTSA.’

In December 2007, Congress passed the Energy
Independence and Security Act of 2007 (EISA),*
amending the EPCA CAFE program requirements and
providing DOT additional rulemaking authority and
responsibilities. Pursuant to EPCA, as amended by
EISA, on April 22, 2008, NHTSA proposed CAFE
standards for MYs 2011-2015 passenger cars and light
trucks in a Notice of Proposed Rulemaking (NPRM).’

On October 10, 2008, NHTSA submitted to the U.S.
Environmental Protection Agency (EPA) its Final
Environmental Impact Statement, Corporate Average
Fuel Economy Standards, Passenger Cars and Light

Trucks, Model Years 2011-2015.¢ On March 30,
2009, NHTSA issued a final rule adopting CAFE
standards for MY 2011.7

On April 1, 2009, NHTSA published a Notice of
Intent (NOI) to prepare an EIS for proposed MYs
2012-2016 CAFE standards.® The NOI described the
statutory requirements for the 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.”

On May 19, 2009, President Obama announced a
National Fuel Efficiency Policy aimed at both
increasing fuel economy and reducing greenhouse gas
(GHG) emissions for all new cars and trucks sold in
the United States, while also providing a predictable
regulatory framework for the automotive industry.
The policy seeks to set harmonized federal standards to
regulate both fuel economy and GHG emissions. The
policy covers MY 2012 to MY 2016 and ultimately
requires the equivalent of an average fuel economy of
35.5 mpg in 2016, if all carbon dioxide (CO,)
reductions were achieved through fuel economy
improvements. In conjunction with the President’s
announcement, on May 19, 2009, DOT and EPA
issued a Notice of Upcoming Joint Rulemaking to
propose coordinated fuel economy and GHG standards
for MYs 2012-2016 light-duty vehicles.

On September 28, 2009, NHTSA and EPA announced
in the Federal Register the Proposed Rulemaking To
Establish Light-Duty Vehicle Greenhouse Gas
Emission Standards and Corporate Average Fuel
Economy Standards. The proposed rule calls for a
strong and coordinated federal GHG and fuel
economy program for passenger cars, light-duty
trucks, and medium-duty passenger vehicles
(hereinafter light-duty vehicles), referred to in this
rulemaking as the National Program. The proposed
rules would achieve substantial improvements in fuel
economy and reductions of GHG emissions from
light-duty vehicles, based on technology that is
already being commercially applied in most cases and
that can be incorporated at a reasonable cost. These
joint proposed rules address the closely intertwined
challenges of energy independence, energy security,
and global warming.

The proposed National Program makes it possible for
the standards of two different federal agencies to act
in a unified fashion, providing nationwide
environmental and energy benefits, cost savings, and
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administrative efficiencies. ' Establishing a
harmonized approach to regulating light-duty vehicle
GHG emissions and fuel economy is critically
important, given the interdependent goals of
addressing climate change and ensuring energy
independence and security.

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).'' To inform its development of the new
MYs 2012-2016 CAFE standards, NHTSA prepared
this EIS to analyze and disclose the potential
environmental impacts of a proposed Preferred
Alternative and other proposed alternative standards,
including the No Action Alternative.

Section 1501.6 of CEQ regulations emphasizes
agency cooperation early in the NEPA process and
allows a lead agency (in this case, NHTSA) to request
the assistance of other agencies that either have
jurisdiction by law or have special expertise regarding
issues considered in an EIS."” NHTSA invited EPA to
become a cooperating agency, pursuant to CEQ
regulations, because of its special expertise in the
areas of climate change and air quality. On May 12,
2009, EPA agreed to become a cooperating agency.
The EPA environmental analysis of its proposed
rulemaking is summarized and referenced in the
appropriate sections of this EIS.

Purpose and Need for
the Proposed Action

For purposes of this EIS, the Proposed Action is
NHTSA’s action to set passenger car and light truck
CAFE standards for MYs 2012—-2016 in accordance
with EPCA, as amended by EISA. NEPA requires that
alternatives to a proposed action be developed based
on the action’s purpose and need.

EPCA and EISA set forth extensive requirements for
the rulemaking, and those requirements form the
purpose of and need for the standards. The
requirements also were the basis for establishing the
range of alternatives considered in this EIS.
Specifically, the statute 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 interprets
the statutory factors as including environmental issues
and permitting the consideration of other relevant
societal issues, such as safety.'’

EPCA and EISA further direct the Secretary of
Transportation, after consultation with the Secretary
of Energy and the Administrator of 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 total fleet
of passenger and non-passenger automobiles
manufactured for sale in the United States for that
model year.”'* In so doing, 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.'” NHTSA also is acting pursuant to
President Obama’s memorandum to DOT on January
26, 2009, as described in Section 1.1 of this EIS.

The purpose of this EIS is to identify proposed CAFE
standards and regulatory alternatives, and to analyze
and disclose the potential environmental impacts of
the proposed standards and alternatives for
consideration by NHTSA decisionmakers.

Alternatives

NEPA requires an agency to compare the potential
environmental impacts of its proposed action and a
reasonable range of alternatives. The EPCA fuel
economy requirements, including the four statutory
factors NHTSA must consider in determining
maximum feasible CAFE levels—technological
feasibility, economic practicability, the need of the
United States to conserve energy, and the effect of
other motor vehicle standards of the Government on
fuel economy—form the purpose of and need for the
MYs 2012—-2016 CAFE standards and, therefore,
inform the range of alternatives for consideration in
this NEPA analysis. The NHTSA decision process
balances the four statutory EPCA factors, along with
considerations such as environmental impacts and
safety. In developing a reasonable range of
alternatives, NHTSA identified alternative stringencies
that represent the spectrum of potential actions the
agency could take. The environmental impacts of
these alternatives, in turn, represent the spectrum of
potential environmental impacts that could result
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from NHTSA’s action of setting CAFE standards. This
EIS analyzes the impacts of eight “action” alternatives
as well as the impacts if the CAFE standards imposed
no new requirements (the No Action Alternative).

The specific alternatives NHTSA examined, described
below and shown in Table S-1 and Table 2.3-1,
encompass a reasonable range of alternative actions
(i.e., CAFE standards) for which to evaluate the
potential environmental impacts under NEPA, in view
of EPCA requirements. At one end of this range is the
No Action Alternative (Alternative 1), which assumes
no action would occur under the National Program.'®
The No Action Alternative assumes that average fuel
economy levels in the absence of CAFE standards
beyond MY 2011 would equal the higher of the
agency’s collective market forecast or the
manufacturers’ required level of average fuel
economy for MY 2011. NHTSA also considers eight
action alternatives, including NHTSA’s Preferred
Alternative (Alternative 4), which requires
approximately a 4.3-percent average annual increase
in mpg from 2012 to 2016. This alternative and the
EPA proposed rulemaking together comprise the
National Program described in the NPRM.

Alternatives 2, 3, 4, 5, 7, and 8 require average
annual increases in mpg ranging from 3 percent
(Alternative 2) to 7 percent (Alternative 8) from year
to year. "’

NHTSA added three alternatives to the list first
proposed in the NOI: the agency’s Preferred
Alternative (Alternative 4), an alternative that
maximizes net benefits (MNB) (Alternative 6), and
an alternative under which the total costs equal the
total benefits (TCTB) (Alternative 9). The agency’s
Preferred Alternative represents the required fuel
economy level that NHTSA has tentatively determined
to be the maximum feasible level under EPCA, based
on balancing the four statutory factors and other
relevant considerations. For a detailed explanation of
the alternatives, see Section 2.3 of this EIS.

The other two alternatives, the MNB and TCTB,
represent fuel economy levels that depend on the
agency’s best estimate of relevant economic variables
(e.g., gasoline prices, social cost of carbon, discount
rate, and rebound effect). For further discussion of the
economic assumptions, see Section 2.2.4 of this EIS.
The MNB Alternative and TCTB Alternative provide the
decisionmaker and the public with useful information
about where the standards would be set if costs and
benefits were balanced in two different ways.

The 6-Percent Alternative results in a required CAFE
level in 2016 that is equal to the required CAFE level
under the MNB Alternative, but the required CAFE

levels in 2012 through 2015 under the 6-Percent
Alternative are actually slightly lower than under the
MNB Alternative. In general, the net result is that
there is very little substantive difference in the
required CAFE level under the 6-Percent and MNB
Alternatives. The TCTB Alternative results in a
required CAFE level in 2016 that is slightly lower
than the required CAFE level under the 7-Percent
Alternative, but the required CAFE levels in 2012
through 2015 under the TCTB Alternative are slightly
higher than under the 7-Percent Alternative. In
general, the net result is that there is very little
substantive difference in the required CAFE level
under the 7-Percent and TCTB Alternatives.

As discussed in Sections 1.2.2.2 and 2.2 of this EIS,
the CAFE levels required under an attribute-based
standard depend on the mix of vehicles produced for
sale in the United States.”” The average fuel economy
levels actually achieved by passenger cars and light
trucks in a given model year may differ from the
required CAFE levels for that model year. This occurs
because some manufacturers’ average fuel economy
levels for their vehicles are projected to exceed the
applicable CAFE standards during certain model
years,”' while other manufacturers’ fuel economy
levels are projected to fall short of either the
passenger car or light truck CAFE standards during
some model years.”” Table S-1 shows the MY 2016
required fuel economy levels for each alternative.
Table 2.3-1 of this EIS shows the required fuel
economy levels for each alternative in each model
year, from MY 2012 to MY 2016. For additional
detail and discussion of how NHTSA considers the
EPCA statutory factors and other considerations that
guide the agency’s determination of “maximum
feasible” standards and inform an evaluation of the
alternatives, see Section IV.F of the NPRM. For detailed
calculations and discussions of manufacturer cost
impacts and estimated benefits for each of the
alternatives, see Sections VII and VIII of the NHTSA
Preliminary Regulatory Impact Analysis.

Table S-1 also shows the MY 2016 estimated”’ achieved
fuel economy levels for each alternative. Table 2.3-2
of this EIS shows the estimated achieved fuel
economy levels for each alternative in each model
year, from MY 2012 to MY 2016. Comparing the MY
2016 achieved levels with the MY 2016 required
levels in Table S-1 shows that estimated achieved
mpg in 2016 would actually exceed the average
required CAFE level under the No Action Alternative,
indicating that some manufacturers would increase
average mpg levels under the No Action Alternative.
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Table S-1: Required and Achieved MPG by Alternative

m Alt. 3 Alt. 4 Alt. 5 Alt. 6

Alt. 7 Alt. 8 Alt. 9

~4.3%|year ~ 6.6%]year
No ) 3%Iyear A%|year Increase 5%]year ~ 6.0%/year 6%Iyear 7%lyear Increase
Action Increase Increase Preferred Increase Increase MNB Increase Increase TCTB
2016 — Required MPG
Passenger Cars 305 355 37.2 378 39.1 40.9 409 42.9 42.3
Light Trucks 244 26.9 28.2 28.7 29.6 31.0 31.0 32.6 318
Combined 28.1 32.0 336 34.1 35.2 36.9 36.9 38.7 38.0
2016 — Achieved MPG
Passenger Cars 324 35.7 37.3 37.7 38.8 40.2 40.3 41.3 41.0
Light Trucks 24.7 26.8 28.0 284 29.3 305 305 31.4 311
Combined 29.3 32.1 335 339 34.9 36.3 36.3 37.2 37.0

“The No Action Alternative assumes that average fuel economy levels in the absence of CAFE standards beyond MY 2011 would equal the higher of the agency’s vehicle market forecast
or the manufacturers’ required level of average fuel economy for MY 2011. The numbers listed under Required MPG are representative of this scenario, but would not be implemented as

CAFE standards under this alternative.

Under most of the action alternatives, the estimated
achieved mpg levels in 2016 would be somewhat
lower than the required mpg levels because some
manufacturers are not expected to comply fully with
passenger car or light truck standards.

Potential Environmental
Consequences

This section describes how the proposed action and
alternatives could affect energy use, air quality, and
climate, which are the resources for which NHTSA
performed a quantitative assessment. This EIS
describes potential additional impacts on water
resources, vegetation, wildlife, land use and
development, safety, hazardous materials and
regulated wastes, noise, and environmental justice.
NHTSA assesses those resource areas qualitatively.™

The effects on energy use, air quality, and climate
described in this section include direct, indirect, and
cumulative effects. Direct effects occur at about the same
time and place as the action. Indirect effects occur later
in time or are farther removed in distance. Cumulative
effects are the incremental impacts resulting from the
action added to those of other past, present, and
reasonably foreseeable future actions.

When comparing direct and indirect effects with
cumulative effects, it is important to understand that
the methodology for evaluating direct effects
compares the alternatives against a base case in which
no further increases in average new passenger car or
light truck mpg occur after 2016, whereas the
evaluation of cumulative effects assumes that all the
alternatives reach the EISA-mandated minimum level

of 35 mpg by the year 2020 and ongoing gains in
average new passenger car and light truck mpg
through 2030.

Energy Use

Energy intensity in the United States (energy use per
dollar of gross domestic product) has declined
steadily at about 2 percent per year since 1973.
Despite this continuing improvement in economy-
wide energy efficiency, transportation fuel
consumption has grown steadily through annual
increases, and now represents the major use of
petroleum in the U.S. economy.

The transportation sector is the second largest
consumer of energy in the United States (after the
industrial sector), and as shown in Figure S-1,
represents 28.7 percent of U.S. total energy use.”
This pattern of the industrial and transportation
sectors being the first and second largest sectors by
energy use, respectively, is also found globally,
though at a slightly lower level, with transportation
constituting 17.3 percent of non-U.S. world energy
use. According to estimates from the U.S. Department
of Energy (DOE) Energy Information Administration
(EIA), this pattern will continue in the future with
U.S. transportation use stabilizing as a percentage of
total energy use and non-U.S. consumption
increasing as a percentage of total energy use.”

Passenger cars and light trucks account for more than
half of U.S. energy consumption in this sector, with
the remaining consumption spread among heavy
trucks, aviation, public transportation, and rail and
marine transportation.
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Figure S-1. U.S. Energy Consumption by Sector, 2007

Transportation Industrial
28.7% 32.0%

Residential Commercial
21.3% 18.0%

Source: http://lwww.eia.doe.gov/emeu/aer/txt/ptb0201a.html.

As shown in Figure S-2, about 69 percent of the
petroleum used in the United States is consumed by
the transportation sector. While most U.S. gasoline
and diesel is produced domestically, increasing
volumes of crude oil are imported for processing in
U.S. refineries as domestic crude oil production is
steadily declining. Crude oil imports surpassed 10
million barrels per day in 2007, with a high
proportion coming from volatile and unstable
regions.”’ Despite efforts to increase the use of non-
fossil fuels in transportation, fuel use remains largely
petroleum based. Biofuels comprise slightly more
than 2 percent of fuel use in the U.S. transportation
sector and this component is expected to rise to 10
percent by 2030.

To calculate fuel savings for each alternative, NHTSA
subtracted fuel consumption under that alternative
from the No Action Alternative level. Fuel
consumption estimates for 2012 to 2016 are based on
the annual mpg increases specified by each alternative.

For 2017 to 2060, the estimates for the direct and
indirect effects analysis assume all new vehicles meet
the MY 2016 CAFE standards for each action
alternative. NHTSA’s cumulative effects analysis
forces alternatives that are not at least 35 mpg in

2016 to continue to increase so that those alternatives
meet the EISA-mandated minimum of 35 mpg by
2020. Once the EISA target is met, the estimates
assume the same percent increases in new vehicle
mpg for all alternatives through the year 2030. These
percent increases are based on average annual mpg
projections by the EIA’s Annual Energy Outlook
(AEO). The AEO forecasts are regarded as the official
U.S. government energy projections by both the
public and the private sector. The projected mpg

increases result from consumer demand and
technology advances associated with ongoing
projected increases in fuel prices.” See Sections 3.1.4,
3.2.2,4.1.3, and 4.2.2 of this EIS for further details
about the methodology used for NHTSA's fuel
savings calculations.

Key Findings for Energy Use

The fuel consumption figures below are shown for
2060, the year when nearly the entire U.S. fleet is
likely to be composed of MY 2016 and later vehicles.

Direct and Indirect Effects

Combined Passenger Cars and Light Trucks

» Total annual fuel savings in 2060 range from 25.5
billion gallons for Alternative 2 (3-Percent
Alternative) to 59.6 billion gallons for Alternative 8
(7-Percent Alternative), compared with fuel
consumption under the No Action Alternative
(Alternative 1).

Passenger Cars

» Annual fuel savings in 2060 range from 17.2 billion
gallons (Alternative 2) to 39.0 billion gallons
(Alternative 8), compared with fuel consumption
under the No Action Alternative.

» Fuel consumption under the No Action Alternative
(Alternative 1) is 205.5 billion gallons in 2060.
Consumption under the other alternatives ranges
from 188.4 billion gallons for Alternative 2 (3-
Percent Alternative) to 166.5 billion gallons for
Alternative 8 (7-Percent Alternative).

Figure S-2. U.S. Petroleum Consumption by Sector, 2007

Electricity

/ 1.4%

Commercial

Industrial 1.5%

24.4%

Transportation
69.1%

Residential
3.5%

Source: http:/lwww.eia.doe.gov/emeu/aer/petro.html.
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» Fuel consumption under the Preferred Alternative
(Alternative 4) is 179.4 billion gallons in 2060,
representing a savings of 26.2 billion gallons,
compared with fuel consumption under the No
Action Alternative.

Light Trucks

» Annual fuel savings in 2060 range from 8.3 billion
gallons (Alternative 2) to 20.6 billion gallons
(Alternative 8), compared with fuel consumption
under the No Action Alternative.

» Fuel consumption under the No Action Alternative
is 113.0 billion gallons in 2060. Fuel consumption
under the other alternatives ranges from 104.6
billion gallons for Alternative 2 (3-Percent
Alternative) to 92.4 billion gallons for Alternative
8 (7-Percent Alternative).

» Fuel consumption under the Preferred Alternative
is 99.4 billion gallons in 2060, representing a
savings of 13.5 billion gallons, compared with fuel
consumption under the No Action Alternative.

Cumulative Effects

Combined Passenger Cars and Light Trucks

» Total annual fuel savings in 2060 range from 37.5
billion gallons for Alternative 2 (3-Percent
Alternative) to 56.0 billion gallons for Alternative 8
(7-Percent Alternative), compared with fuel
consumption under the No Action Alternative.

Passenger Cars

» Annual fuel savings in 2060 range from 26.0 to
36.9 billion gallons.

» Fuel consumption under the No Action
Alternative is 193.2 billion gallons in 2060.
Under the other alternatives, it ranges from 167.3
billion gallons for Alternative 2 (3-Percent
Alternative) to 156.3 billion gallons for
Alternative 8 (7-Percent Alternative).

» Fuel consumption under the Preferred Alternative
is 167.2 billion gallons in 2060, representing a
savings of 26.0 billion gallons compared with fuel
consumption under the No Action Alternative.

Light Trucks

» Annual fuel savings in 2060 range from 11.5 hillion

gallons (Alternative 2) to 19.1 billion gallons
(Alternative 8).

» Fuel consumption under the No Action Alternative
is 103.8 billion gallons in 2060. Under the other
alternatives it ranges from 92.2 billion gallons for
Alternative 2 (3-Percent Alternative) to 84.6 billion
gallons for Alternative 8 (7-Percent Alternative).

» Fuel consumption under the Preferred Alternative
is 91.2 billion gallons in 2060, representing a
savings of 12.6 billion gallons.

Figure S-3 illustrates each of the alternatives’ direct
and indirect effects on annual fuel savings for passenger
cars and light trucks in 2020, 2040, and 2060. For
readers interested in additional details about the
alternatives’ direct and indirect effects on annual fuel
consumption, see Tables 3.2.3-1 and 3.2.3-2 in this
EIS and the accompanying discussion. Figure S-4
illustrates each of the alternatives’ cumulative effects
on annual fuel savings for passenger cars and light
trucks in 2020, 2040, and 2060. For readers
interested in additional details about the alternatives’
cumulative effects on annual fuel consumption, see
Tables 4.2.3-1 and 4.2.3-2 in this EIS and the
accompanying discussion.

Air Quality

Air pollution and air quality can affect public health,
public welfare, and the environment. The alternative
MYs 2012-2016 CAFE standards under consideration
would affect air pollutant emissions and air quality.
This EIS air quality analysis assesses the impacts of the
action alternatives in relation to emissions of
pollutants of concern from mobile sources and the
resulting health effects and monetized health benefits.

Under the authority of the Clean Air Act and its
amendments, EPA has established National Ambient
Air Quality Standards (NAAQS) for six relatively
common air pollutants—known as “criteria”
pollutants because EPA regulates them by developing
human-health-based and/or environmentally based
criteria for setting permissible levels. The criteria
pollutants are carbon monoxide, nitrogen dioxide
(NO»), ozone, sulfur dioxide (SO,), particulate matter
(PM;o and PM, 5), and lead. Ozone is not emitted
directly from vehicles, but is formed from emissions
of the ozone precursor pollutants nitrogen oxides
(NOy) and volatile organic compounds (VOCs).

In addition to criteria pollutants, motor vehicles emit
some substances defined as hazardous air pollutants
by the 1990 Clean Air Act Amendments. Hazardous
air pollutants include certain VOCs, compounds in
PM, pesticides, herbicides, and radionuclides that
present tangible hazards, based on scientific studies
of human (and other mammal) exposure.
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Figure S-3. Annual Fuel Savings of Passenger Cars and Light Trucks by Alternative, Direct and Indirect Impacts
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Figure S-4. Annual Fuel Consumption of Passenger Cars and Light Trucks by Alternative, Cumulative Impacts
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Hazardous air pollutants from vehicles are known as
mobile source air toxics (MSATSs). The MSATSs
included in this analysis are acetaldehyde, acrolein,
benzene, 1,3-butadiene, diesel particulate matter
(DPM), and formaldehyde. EPA and the Federal
Highway Administration (FHWA) have identified
these air toxics as the MSATs that typically are of
greatest concern for impacts of highway vehicles.
DPM is a component of exhaust from diesel-fueled
vehicles and falls almost entirely within the PM, s
particle-size class.

Health Effects of the Pollutants

The criteria pollutants assessed in this EIS have been
shown to cause a range of health effects at various
concentrations and exposures, including:

» Damage to lung tissue (e.g., ozone, particulate
matter);

» Reduced lung function (e.g., ozone, nitrogen
dioxide, sulfur dioxide, particulate matter);

» Exacerbation of existing respiratory and
cardiovascular diseases (e.g., ozone, nitrogen
dioxide, particulate matter, sulfur dioxide);

» Difficulty breathing (e.g., ozone, nitrogen dioxide,
particulate matter, sulfur dioxide);

» Irritation of the upper respiratory tract (e.g., ozone,
nitrogen dioxide, sulfur dioxide);

» Bronchitis and pneumonia (e.g., nitrogen dioxide);

» Reduced resistance to respiratory infections (e.g.,
nitrogen dioxide);

» Alterations to the body’s defense systems against
foreign materials (e.g., particulate matter);

» Reduced delivery of oxygen to the body’s organs
and tissues (e.g., carbon monoxide);

» Impairment of the brain’s ability to function
properly (e.g., carbon monoxide); and

» Cancer (e.g., particulate matter) and premature
death (e.g., ozone, sulfur dioxide).

MSATS are also associated with health effects. For
example, acetaldehyde, benzene, 1-3 butadiene,
formaldehyde, and certain components of DPM are
all classified by EPA as either known or probable
human carcinogens. In addition, many MSATs are
also associated with noncancer health effects, such as
respiratory irritation.

Contribution of the U.S. Transportation
Sector to Air Pollutant Emissions

The U.S. transportation sector is a major source of
emissions of certain criteria pollutants or their
chemical precursors. Emissions of these pollutants
from on-road mobile sources (passenger cars and
light trucks) have declined dramatically since 1970 as
a result of pollution controls on vehicles and
regulation of the chemical content of fuels.

Passenger cars and light trucks remain responsible for
about 50 percent of total U.S. emissions of carbon
monoxide, 4 percent of PM, s emissions, and 1
percent of PM,, emissions. They also contribute about
21 percent of total nationwide emissions of volatile
organic compounds and 32 percent of NO,, both of
which are chemical precursors of ozone. In addition,
NOxis a PM, s precursor and VOCs can be PM; s
precursors. Passenger cars and light trucks contribute
only 1 percent of SO, but SO, and other oxides of
sulfur (SO,) are important because they contribute to
the formation of PM, s in the atmosphere. With the
elimination of lead in gasoline, lead is no longer
emitted from motor vehicles in more than negligible
quantities, and thus is not assessed in this analysis.

Key Findings for Air Quality

The findings for direct and indirect effects are shown
for the year 2030 when most of the fleet in operation
would meet at least the MYs 20122016 standards.
Findings for cumulative effects are shown for the
year 2050 when most of the fleet would achieve the
average fuel economy levels the agency projects in
2030 based on AEO fuel economy forecasts. The No
Action Alternative results in the highest emissions of
most criteria pollutants. For hazardous air pollutants
(MSATs), some of the alternatives result in slightly
higher emissions of some hazardous air pollutants,
when compared with emission levels under the No
Action Alternative.

With a few exceptions, cumulative emissions
reductions are higher than noncumulative emissions
reductions for the same combination of pollutant, year,
and alternative, due to differences in vehicle miles
traveled and fuel consumption under the cumulative
case compared with the noncumulative case.

Monetized PM, s-related health benefits, and related
incidence of reduced health effects from the
emissions reductions, were estimated by multiplying
direct PM, s and PM, s precursor emission reductions
(NOy, SOy, and VOCs) by the pollutant-specific
benefit-per-ton estimates supplied by EPA. Health
outcomes include premature mortality, chronic
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bronchitis, respiratory emergency room visits, and
work-loss days. The economic benefits associated
with reductions in health outcomes reflect a valuation
of human health, as determined by EPA.

EPA used the Value of Statistical Life (VSL) metric to
calculate the economic benefits associated with
reducing the risk of premature mortality. An
estimated VSL of $6.3 million (in year 2000 dollars),
as established by EPA in 2009, was used for this
study. For other health-related effects, EPA used
Willingness-to-Pay estimates derived from the
valuation literature, estimated health care expenses,
and lost wages in the valuation of economic benefits.

Direct and Indirect Effects

Criteria Pollutants

» Emissions of PM, s, SOy, NOy, and VOCs in 2030
are highest in the No Action Alternative, and
generally decline as fuel economy standards increase
across the alternatives.

» Emissions of carbon monoxide are slightly higher
under Alternatives 2 through 4 than under the No
Action Alternative, but generally decline as fuel
economy standards increase under Alternatives 5
through 9.

» Emissions of carbon monoxide, NO,, and VOCs in
2030 are lowest under Alternative 8, emissions of
SOy are lowest under Alternative 9, and emissions
of PM, s are lowest under Alternative 4.

Hazardous Air Pollutants

» The changes in toxic air pollutant emissions,
whether positive or negative, are generally small in
relation to emission levels under the No Action Alternative.

» Emissions of acetaldehyde in 2030 increase with
each successive alternative from the No Action
Alternative to Alternative 4, decline from
Alternative 5 to Alternative 8, and then increase
slightly with Alternative 9. Acetaldehyde emissions
in 2030 are highest under Alternative 4 and lowest
under Alternative 8.

» Emissions of acrolein and formaldehyde in 2030
generally increase under each successive alternative
from the No Action Alternative to Alternative 9,
except for a slight decrease in formaldehyde
emissions from the No Action Alternative to
Alternative 2.

» Emissions of benzene and diesel particulate matter
in 2030 generally decrease under each successive
alternative from the No Action Alternative to
Alternative 9. Emissions are highest under the No
Action Alternative and lowest under Alternative 8.

» Emissions of 1,3-butadiene increase under each
successive alternative from the No Action
Alternative to Alternative 3 and then generally
decrease from Alternative 4 to Alternative 9.
Emissions of 1,3-butadiene are lowest under
Alternative 8.

Health and Health Benefits

» Alternatives 2 through 9 would reduce adverse health
effects nationwide compared with the No Action
Alternative. Reductions become larger as fuel
economy standards increase.

» The monetized benefits also follow the same
patterns as reductions in adverse health effects.
When estimating quantified and monetized health
impacts, EPA relies on results from two PM, s-
related premature mortality studies it considers co-
equal (Pope et al., 2002 and Laden et dl., 2006). EPA
recommends that monetized benefits be shown
using incidence estimates derived from each of
these studies and valued using both a 3-percent
and 7-percent discount rate to account for an
assumed lag in the occurrence of mortality after
exposure (EPA assumes a 20-year distributed
“cessation lag™), for a total of four analyses. See
Sections 3.3.2.4.2, 3.3.3.3.3 of this FEIS. Estimated
benefits in annual health costs range from $1.2 billion
for Alternative 2 (lowest of the four analyses) to $5.6
billion for Alternative 9 (highest of the four analyses).

Cumulative Effects

Criteria Pollutants

» As with the direct effects, cumulative emissions of
PM, s, SOy, NOy, and VOCs in 2050 are highest
under the No Action Alternative and generally
decline (with some exceptions) as fuel economy
standards increase across alternatives. In every case,
emissions of these pollutants remain below those of the No
Action Alternative.

» Cumulative emissions of carbon monoxide in 2050
under Alternatives 2 through 4 are slightly higher
than those of the No Action Alternative, and are
lower than the No Action Alternative under
Alternatives 5 through 9.
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» Cumulative emissions of carbon monoxide, NO,
and VOC in 2050 are lowest under Alternative 8,
emissions of SOy are lowest under Alternative 9, and
emissions of PM, s are lowest under Alternative 4.

Hazardous Air Pollutants

» The changes in toxic air pollutant emissions,
whether positive or negative, are generally small in
relation to emission levels under the No Action Alternative.

» Annual cumulative emissions of acetaldehyde in
2050 increase with each successive alternative
from the No Action Alternative to Alternative 3 and
then decline, though not consistently, from
Alternative 4 to Alternative 9. Acetaldehyde
emissions in 2050 are highest under Alternative 4
and lowest under Alternative 8.

» Annual cumulative emissions of acrolein and
formaldehyde in 2050 generally increase under
each successive alternative from the No Action
Alternative to Alternative 6, and then decline,
though not consistently, from Alternative 6 to
Alternative 9. Acrolein emissions are highest under
Alternative 8 and lowest under the No Action
Alternative. Formaldehyde emissions are highest
under Alternative 8 and lowest under Alternative 2.

» Annual cumulative emissions of benzene and diesel
particulate matter in 2050 decrease, though not
consistently, across the alternatives, and are lowest
under Alternative 8.

» Annual cumulative emissions of 1,3-butadiene in
2050 increase from the No Action Alternative to
Alternative 2 and then decrease, though not
consistently, under each successive alternative from
Alternative 3 to Alternative 9.

Health and Health Benefits

» As with the direct effects, Alternatives 2 through 9
would reduce adverse health effects nationwide
compared with the No Action Alternative.

» Estimated monetized health benefits range from
$3.36 billion for Alternative 2 to $10.32 billion for
Alternative 9 (lowest and highest of the four
monetized health benefit analyses as explained
above).

For readers interested in additional detail, Tables
3.3.3-1, 3.3.3-3, 3.3.3-4, 3.3.3-6, and 3.3.3-9 of
this EIS provide data on direct effect criteria pollutant
and hazardous air pollutant emissions, as well as
monetized health benefits for the alternatives. Tables

4.3.3-1 through 4.3.3-4 of this EIS provide
cumulative effects data on criteria pollutant and
hazardous air pollutant emissions. Table 4.3.3-9 of
this EIS provides cumulative effects data on
monetized health benefits from the alternatives.

Climate

The Earth’s natural greenhouse effect makes the
planet habitable for life as we know it. See Figure S-5.
Carbon dioxide (CO,) and other GHGs trap heat in
the troposphere (the layer of the atmosphere that
extends from Earth’s surface up to about 8 miles
above the surface), absorb heat energy emitted by
Earth’s surface and lower atmosphere, and reradiate
much of it back to the surface. Without GHGs in the
atmosphere, most of this heat energy would escape
back to space.

The amount of CO, and other natural GHGs in the
atmosphere, such as methane (CH,), nitrous oxide
(N,0), water vapor, and ozone, has fluctuated over
time, but natural emissions of GHGs are largely
balanced by natural sinks, such as vegetation (which,
when buried and compressed in the Earth over long
periods of time, becomes fossil fuel) and the oceans,
which remove the gases from the atmosphere.

Since the industrial revolution, when fossil fuels
began to be burned in increasing quantities,
concentrations of GHGs in the atmosphere have
increased. CO, has increased by more than 38 percent
since pre-industrial times, while methane’s
concentration is now 149 percent above pre-
industrial levels.”

This buildup of GHGs in the atmosphere is upsetting
Earth’s energy balance and causing the planet to
warm, which in turn affects sea levels, precipitation
patterns, cloud cover, ocean temperatures and
currents, and other climatic conditions. Scientists
refer to this phenomenon as “global climate change.”

During the past century, Earth’s surface temperature
has risen by an average of about 1.3 degrees Fahrenheit
(0.74 °Celsius), and sea levels have risen 6.7 inches
(0.17 meter), with a maximum rate of about 0.08 inch
(2 millimeters) per year over the past 50 years on the
northeastern coast of the United States.*

Most scientists now agree that climate change is very
likely due to GHG emissions from human activities.”'
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.
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Figure S-5. The Greenhouse Effec

Solar radiation powers
the climate system.

Some solar radiation
is reflected by
the Earth and the
atmosphere.

About half the solar radiation

is absorbed by the

Earth’s surface and warms it.

Throughout this EIS, NHTSA has relied extensively
on findings of the United Nations
Intergovernmental Panel on Climate Change (IPCC),
the U.S. Climate Change Science Program (CCSP),
and EPA. Our discussion relies heavily on the most
recent, thoroughly peer reviewed, and credible
assessments of global and U.S. climate change — the
IPCC Fourth Assessment Report (Climate Change 2007),
the EPA Endangerment and Cause or Contribute
Findings for Greenhouse Gases under Section
202(a) of the Clean Air Act and the accompanying
Technical Support Document (TSD), and CCSP and
National Science and Technology Council reports
that include Scientific Assessment of the Effects of Global
Change on the United States and Synthesis and Assessment
Products. ** This EIS frequently cites these sources
and the studies they review.

Impacts of Climate Change

Climate change is expected to have a wide range of
impacts on temperature, sea level, precipitation
patterns, severe weather events, and water resources,
which in turn could affect human health and safety,
infrastructure, food and water supplies, and natural
ecosystems.

» Impacts to freshwater resources could include
changes in precipitation patterns; decreasing
aquifer recharge in some locations; changes in
snowpack and timing of snowmelt; saltwater
intrusion from sea-level changes; changes in

t32

Infrared radiation is

emitted from the Earth’s

surface.

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 the occurrence of
forest fires and pest infestation, and changes in
habitat productivity due to increased atmospheric
concentrations of CO,.

Impacts to coastal ecosystems could include the loss
of coastal areas due to submersion and erosion,
additional impacts from severe weather and storm
surges, 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- or sea-level-related disruptions of the
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.
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In addition to its role as a GHG in the atmosphere, CO,
is transferred from the atmosphere to water, plants,
and soil. In water, CO, combines with water molecules
to form carbonic acid. When CO, dissolves in
seawater, a series of well-known chemical reactions
begins that increases the concentration of hydrogen
ions and make seawater more acidic, which has
adverse effects on corals and some other marine life.

Increased concentrations of CO, in the atmosphere
can also stimulate plant growth to some degree, a
phenomenon known as the CO, fertilization effect.
The available evidence indicates that different plants
respond in different ways to enhanced CO,
concentrations.

Contribution of the U.S. Transportation
Sector to Climate Change

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 account for
about 17.2 percent of total global CO, emissions. As
shown in Figure S-6, the U.S. transportation sector
contributed 31.5 percent of total U.S. CO, emissions in
2007, with passenger cars and light trucks accounting
for 60.6 percent of total U.S. CO, emissions from
transportation.** Thus, 19.1 percent of total U.S. CO,
emissions come from passenger cars and light trucks.
Viewed globally, passenger cars and light trucks in the
United States account for roughly 3.3 percent of total
global CO, emissions.

Key Findings for Climate

The proposed action and alternatives have the potential
to substantially decrease the growth in GHG emissions,
resulting in reductions in the anticipated increases in
CO;, concentrations, temperature, precipitation, and
sea level that are otherwise projected to occur. They
would also, to a small degree, reduce the impacts and
risks of climate change.

Note that under all of the alternatives analyzed in this
EIS, growth in the number of passenger cars and light
trucks in use throughout the United States, combined
with assumed increases in their average use (annual
vehicle miles traveled per vehicle), is projected to
result in growth in total passenger car and light truck
travel. This growth in travel outpaces improvements
in fuel economy for each of the action alternatives,
resulting in projected increases in total fuel
consumption by U.S. passenger cars and light trucks
(see Figure S-7).

Because CO, emissions are a direct consequence of
fuel consumption, the same result is projected for
total CO, emissions from passenger cars and light
trucks. NHTSA estimates that the proposed CAFE
standards will reduce fuel consumption and CO,
emissions from what they otherwise are estimated to
be in the absence of the CAFE program (i.e., fuel
consumption and CO, emissions under the “no
action” alternative).

Figure S-6. U.S. Transportation Sector’s Contribution to U.S. Greenhouse Gas Emissions
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Source: Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2007.

Medium-and
Heavy-Duty
Trucks & Buses
22.2%

Passenger

Vehicles . Aviation
60.6% \ 9.9%
Ships &
Boats
o,
Rail 2.7%
2.7%

1.9%

Summary



Final Environmental Impact Statement

Figure S-7. Projected Annual Greenhouse Gas Emissions by Alternative, Direct and Indirect Impacts

— Alt. 1: No Action
Alt. 2: 3%l/year increase
——- Alt. 3: 4%l/year increase

—e——e Alt. 4: ~4.3%/year increase, Preferred

Alt. 5: 5%l/year increase

The global emissions scenario used in the cumulative
effects analysis (and described in Chapter 4 of this
EIS) differs from the global emissions scenario used
for the climate change modeling for direct and
indirect effects. In the cumulative analysis, the
Reference Case climate change scenario used in the
modeling analysis reflects reasonably foreseeable
actions in global climate change policy; the global
emissions scenario used for the analysis of direct and
indirect effects assumes that no significant global
controls on GHG emissions are adopted. See Section
4.4.3.3 of this EIS for additional explanation of the
cumulative effects methodology.

The figures for GHG emissions and reductions below
are summed for the period 2012 through 2100
under each of the nine alternatives.

Alt. 6: ~6.0%/year increase, MNB
Alt. 7: 6%lyear increase
Alt. 8: 7%l/year increase
Alt. 9: ~6.6%l/year increase, TCTB

Direct and Indirect Effects

Greenhouse Gas Emissions

»

Compared with total projected U.S. CO, emissions
in 2100 of 7,886 million metric tons of carbon
dioxide equivalent (MMTCO,), the action
alternatives would reduce annual U.S. COz emissions by
3.9 t0 9.1 percent in 2100. See Figure S-7.

Compared with cumulative global emissions of
5,293,896 MMTCO?2 over this period, the action
alternatives are expected to reduce annual global
CO; emissions by between 0.4 percent (Alternative
2) and 0.9 percent (Alternative 9).

Average annual CO, emission reductions from the
CAFE alternatives range from 232 to 543 MMTCO,
over 2012-2100, equivalent to the annual CO:
emissions of 60 to 141 coal-fired power plants.>*
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» The emissions reductions from the alternatives are
equivalent to the annual emissions of between 3.60
million cars (Alternative 2) and 9.70 million cars
(Alternative 9) in 2016, compared with the No Action
Alternative. Emissions reductions in 2016 from the
Preferred Alternative (Alternative 4) are equivalent
to the annual emissions of 6.26 million cars.

» President Obama recently submitted to the United
Nations Framework Convention on Climate
Change (UNFCCC) a GHG target for the United
States in the range of 17 percent below 2005 levels
by 2020, in association with the Copenhagen
Accord, and in conformity with anticipated U.S.
energy and climate legislation. While this
rulemaking contributes to meeting that goal, the
alternatives would result in projected CO2 emissions
from the light duty vehicle sector in 2020 in the range of
0.6 percent ahove (Alternative 2) to 5.4 percent below

(Alternative 9) 2005 levels. Thus, no alternative would
reduce 2020 emissions from cars and light trucks
to 17 percent below 2005 levels, due to the fact
that total vehicles miles traveled (VMT) increase
under all scenarios.’’ See Figure S-8.

The President’s stated policy goal outlined above does
not specify that every emitting sector of the economy
must contribute equally proportional emissions
reductions. Significantly, the action of setting fuel
economy standards does not directly regulate total
emissions from passenger cars and light trucks.
NHTSA’s authority to promulgate new fuel economy
standards is limited and does not allow regulation of
other factors affecting emissions, including society’s
driving habits. See Section 3.4.4.1 of this EIS for
additional discussion relating NHTSA's action to this
policy goal.

Figure S-8. Projected Annual CO2 Emissions by Alternative Compared with 17% below 2005 Levels, Direct and Indirect Impacts
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CO; Concentration, Global Mean Surface
Temperature, Sea-Level Rise, and Precipitation

CO, emissions affect the concentration of CO; in the
atmosphere, which in turn affects global temperature,
sea level, and precipitation patterns. The impacts of
the proposed action and alternatives on temperature,
precipitation, or sea-level rise are small in absolute
terms, because the action alternatives result in a small
proportional change to the emissions trajectories in
the reference scenario to which the alternatives were
compared. Although these effects are small, they
occur on a global scale and are long-lived.

» Estimated CO, concentrations in the atmosphere
for the year 2100 range from 778.4 parts per million
(ppm) under Alternative 8 to 783.0 ppm under the No
Action Alternative.

» For 2100, the reduction in temperature for the
action alternatives, as compared to the No Action
Alternative, ranges from 0.01 °F (0.007 °C) to 0.03 °F
(0.018 °C). See Figure S-9.

» Projected sea-level rise in 2100 ranges from 14.96
inches (38.00 centimeters) under the No Action
Alternative to 14.89 inches (37.84 centimeters)
under the TCTB Alternative. Thus, the action
alternatives will result in a maximum reduction of sea-level
rise equal to 0.06 inches (0.16 centimeters) by 2100 from
the level projected under the No Action Alternative.

Cumulative Effects

Greenhouse Gas Emissions

» Compared with projected global emissions of
3,919,462 MMTCO,; from 2012 through 2100, the
incremental impact of this rulemaking is expected to
reduce global COz emissions by about 0.8 to 1.2 percent
from their projected levels under the No Action
Alternative. See Figure S-10.

» Projections of emissions reductions over the 2012
through 2100 period due to the MYs 2012-2016
CAFE standards and other reasonably foreseeable
future actions (i.e., forecasted fuel economy increases
resulting from projected demand for fuel economy)

ranged from 30,200 to 45,600 MMTCO..

Figure S-9. Reduction in Global Mean Temperature Compared with the No Action Alternative,
Direct and Indirect Impacts
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Figure S-10. Projected Greenhouse Gas Emissions by Alternative, Cumulative Impacts

Alt. 1: No Action
Alt. 2: 3%l/year increase
Alt. 3: 4%l/year increase

— Alt. 4: ~4.3%lyear increase, Preferred

= — = Alt. 5: 5%l/year increase

» This action contributes to meeting the President’s
goal of returning GHG emissions to 17 percent
below 2005 levels by 2020. The alternatives would
reduce projected CO2 emissions from the light duty vehicle
sector in 2020 by 0.7 percent (Alternative 2) to 5.7 percent
(Alternative 9) below 2005 levels. See Figure S-11.

CO; Concentration, Global Mean Surface
Temperature, Sea-Level Rise, and Precipitation

» Estimated CO, concentrations in the atmosphere for
the year 2100 range from 653.4 ppm under Alternative
8 to 657.4 ppm under the No Action Alternative.

» For 2100, the reduction in temperature increase for the
action alternatives in relation to the No Action Alternative is
about 0.02 to 0.04° F (0.01 to 0.02 °C). See Figure S-12.

: ~6.0%/year increase, MNB
: 6%lyear increase

: 7%lyear increase

: ~6.6%/year increase, TCTB

» Projected sea-level rise in 2100 ranges from 12.93
inches (32.84 centimeters) under the No Action
Alternative to 12.87 inches (32.68 centimeters)
under the TCTB Alternative (Alternative 9). Thus,
the CAFE action alternatives will result in a
maximum reduction of sea level rise equal to 0.06 inches
(0.16 centimeters) by 2100 from the level that would
occur under the No Action Alternative.

Readers interested in further details about the direct,
indirect, and cumulative climate impacts should
consult Sections 3.4 and 4.4 of this EIS.

Health, Societal, and Environmental Impacts
of Climate Change

The magnitude of the changes in climate effects that
the alternatives would produce (4 ppm of CO,, a few
hundredths of a degree difference in temperature, a
small percentage change in the rate of precipitation
increase, and 1 or 2 millimeters of sea-level rise) are
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Figure S-11. Projected Annual CO2 Emissions by Alternative Compared with 17% below 2005 Levels, Cumulative Impacts
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too small to address quantitatively in terms of their
impacts on health, society, and the environment.
Given the enormous resource values at stake, these
distinctions could be important, but they are too
small for current quantitative techniques to resolve.
For detailed discussion of climate change’s impacts

on various resource sectors, see Section 4.5 of this EIS.

The changes in non-climate impacts (such as ocean
acidification by CO,) associated with the alternatives
are also difficult to assess quantitatively. However, it
is clear that a reduction in the rate of increase in
atmospheric CO,, which all the action alternatives
would provide to some extent, would reduce the
ocean acidification effect and the CO, fertilization
effect. For additional discussion of non-climate
environmental impacts, see Section 3.5 of this EIS.

Mitigation

CEQ regulations for implementing the procedural
requirements of NEPA require that the discussion of

2015 2016 2017 2018 2019 2020

-=—- Alt. 6: ~6.0%/year increase, MNB
Alt. 7: 6%l/year increase
Alt. 8: 7%lyear increase
Alt. 9: ~6.6%l/year increase, TCTB

alternatives in an EIS “[i]nclude appropriate
mitigation measures not already included in the
proposed action or alternatives.”*® In particular, an
EIS should discuss the “[m]eans to mitigate adverse
environmental impacts.”*’

Under NEPA, an agency does not have to formulate
and adopt a complete mitigation plan, but should
analyze possible measures that could be adopted. An
agency should state in its Record of Decision whether
all practicable means to avoid or reduce
environmental harm have been adopted into the
selected alternative.*

Energy and Climate

Each of the action alternatives would reduce energy
consumption and GHG emissions from vehicles sold
in the United States compared with the No Action
Alternative, resulting in a net beneficial effect.
Although an agency typically does not propose
mitigation measures for an action resulting in a net
beneficial effect, NHTSA would like to highlight
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Figure S-12. Cumulative Effects on Global Mean Temperature (Reduction Compared with the No Action Alternative)
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several other federal programs, which in conjunction announced six livability principles around which
with NHTSA CAFE standards, can make significant the agencies will coordinate agency policies. One
contributions in further reducing energy of the principles is focused on increasing
consumption and GHG emissions. transportation options, which aims to decrease
energy consumption, improve air quality, and
The programs described below present the potential reduce GHG emissions.
for future developments and advances that could
provide further beneficial environmental effects. » DOT is one of more than a dozen agency members
of the U.S. Climate Change Technology Program,
» EPA administers Renewable Fuel Standards under led by DOE, which is aimed at the development
Section 211(0) of the Clean Air Act. EPA estimates and adoption of technologies designed to reduce
that the greater volumes of biofuel mandated by the U.S. carbon footprint.*’
proposed standards would reduce GHG emissions
from transportation by approximately 160 » In furtherance of DOT’s high-speed rail initiative,
MMTCO, equivalent per year. President Obama recently announced DOT’s
American Recovery and Reinvestment Act High-
» DOT, in coordination with EPA and the U.S. Speed Intercity Passenger Rail grants to 31 states
Department of Housing and Urban Development, and the District of Columbia to jump-start high-
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speed rail development in the United States. High-
speed rail development will help reduce vehicle
miles traveled, a critical factor for reducing GHG
emissions from the transportation sector.

» The Federal Transit Administration is actively
supporting the DOT Livability Initiative and the
Federal Sustainable Communities Partnership with
its programs to expand mass transit, another travel
alternative that will reduce U.S. transportation
sector GHG emissions.

» Also within DOT, the Federal Aviation
Administration is a sponsor of the Commercial
Aviation Fuels Initiative (CAAFI), which is a
coalition of the U.S. commercial aviation
community that acts as a focal point for engaging
the emerging alternative fuels industry. The CAAFI
seeks to enhance energy security, and thereby
reduce GHG emissions, in the transportation sector
by promoting the development of alternative fuel
options for use in aviation.

» DOE’s Clean Cities Program develops government-
industry partnerships designed to reduce
petroleum consumption.*’

» DOE administers the Vehicle Technologies Program,
which creates public-private partnerships that
enhance energy efficiency and productivity and can
bring clean technologies to the marketplace.*

» Pursuant to Executive Order (EO) 13514 on
Federal Sustainability, DOT and other federal
agencies will be working to implement the
President’s recently announced goal of federal
government GHG emissions reductions of 28
percent by 2020. The federal government is the
single largest energy consumer in the U.S.
economy. As such, the EO 13514 environmental
performance goals for federal agencies focus on
reducing GHG reductions from government
operations and, thereby, leading by example.

Air Pollution

Generally, NHTSA’s analysis forecasts emissions from
criteria pollutants and mobile source air toxics to

decline under the action alternatives, although
emissions of carbon monoxide, acetaldehyde,
acrolein, 1,3-butadiene, and formaldehyde could
increase under certain alternatives and analysis years,
compared with the No Action Alternative. While
carbon monoxide emissions are projected to increase
in some cases, the associated harm might not increase
measurably. There have been fewer than three
violations of the carbon monoxide National Ambient
Air Quality Standards per year since 2002, owing to
the success of regulations governing fuel composition
and vehicle emissions. Also, vehicle manufacturers
can choose which technologies to employ to meet the
new CAFE standards. Some of their choices result in
higher or lower impacts for these emissions.

There could be increases in criteria and toxic air
pollutant emissions in some nonattainment areas as a
result of implementation of the CAFE standards under
the action alternatives. These increases would represent
a slight decline in the rate of reductions achieved by
implementation of Clean Air Act standards.

There are several federal programs available to
mitigate such impacts. Federal transportation funds
administered by the Federal Highway Administration
(FHWA) could be available to assist in funding
projects to reduce increases in emissions. FHWA
provides funding to states and localities specifically to
improve air quality under the Congestion Mitigation
and Air Quality Improvement (CMAQ) Program. The
FHWA and the Federal Transit Administration also
provide funding to states and localities under other
programs that have multiple objectives, including air
quality improvement. Specifically, the Surface
Transportation Program provides flexible funding that
states may use for projects on any federal-aid highway.
As state and local agencies recognize the need to
reduce emissions of carbon monoxide, acetaldehyde,
acrolein, 1,3-butadiene, and formaldehyde (or other
emissions eligible under the CMAQ Program,
including the criteria pollutants and mobile source air
toxics analyzed in this EIS), they have the ability to
apply CMAQ funding to reduce impacts in most areas.
Further, under the Clean Air Act, EPA has the authority
to continue to improve vehicle emissions standards,
which could result in future reductions as EPA
promulgates new regulations.
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Notes

' NEPA is codified at 42 U.S.C. §§ 4321-4347. CEQ NEPA implementing regulations are codified at 40 CFR Parts
1500-1508. NHTSA NEPA implementing regulations are codified at 49 CFR Part 520.

149 US.C. §32901-32919.
* 49 CFR §§ 1.50, 501.2(a)(8).

“Pub. L. No. 110-140, 121 Stat. 1492 (Dec. 19, 2007). EISA amends and builds on EPCA by setting out a
comprehensive energy strategy for the 21st Century addressing renewable fuels and CAFE standards.

* 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 20082020, 73 FR 21490 (May 2, 2008).

¢ EPA published a Notice of Availability of the Final Environmental Impact Statement (FEIS) in the Federal Register on
October 17, 2008. Environmental Impact Statements; Notice of Availability, 73 FR 61859 (Oct. 17, 2008).

’ Final Rule, Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year 2011, 74 FR 14196
(Mar. 30, 2009). On January 7, 2009, DOT announced that the Bush Administration would not issue the final
rule. The DOT January 7, 2008 statement can be found at: http://www.dot.gov/affairs/dot0109.ntm (last accessed Feb.
2, 2009). President Obama issued a memorandum on January 26, 2009, to the Secretary of Transportation and
the NHTSA Administrator requesting that NHTSA issue a final rule adopting CAFE standards for MY 2011 only,
and to reconsider the standards for years after 2011. Memorandum for the Secretary of Transportation and the
Administrator of the National Highway Traffic Safety Administration, 74 FR 4907 (Jan. 26, 2009).

¥ See Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 74 FR 14857 (Apr. 1, 2009).

’ 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. See 40 CFR § 1501.7.

' This would also achieve levels of emissions that would satisfy California’s standards.
142 US.C. § 4332.

240 CFR § 1501.6.

149 US.C. § 32902(a).

1449 U S.C. § 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 24352, 24364 (May 2, 2008).

149 U.S.C. § 32902(b)(2) (A).
7 49 U.S.C. §§ 32902(b)(2)(C), 32902(b)(3) (B).

'® Although EISA’s recent amendments to EPCA direct NHTSA to increase the stringency of CAFE standards and do
not permit the agency to take no action on fuel economy, CEQ regulations mandate analysis of a no action
alternative. See 40 CFR § 1502.14(d). CEQ has explained that “the regulations require the analysis of the no
action alternative even if the agency is under a court order or legislative command to act.” Forty Most Asked Questions Concerning
CEQ’s National Environmental Policy Act Regulations, 46 FR 18026 (1981) (emphasis added).
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" Alternative 2 requires a 3% average annual increase in mpg. Alternative 3 requires a 4% average annual increase
in mpg. Alternative 5 requires a 5% average annual increase in mpg. Alternative 7 requires a 6% average annual
increase in mpg. Alternative 8 requires a 7% annual increase in mpg.

*% In this rulemaking, NHTSA and EPA have chosen vehicle footprint as the most appropriate attribute on which to
base fuel economy and GHG emissions standards as discussed in the NPRM. Thus, vehicles with larger footprints
(i.e., generally larger vehicles) would be subject to less stringent standards than vehicles with smaller footprints
(i.e., generally smaller vehicles).

! In NHTSA’s analysis, “overcompliance” occurs through multi-year planning: manufacturers apply some “extra”
technology in early model years to carry that technology forward and thereby facilitate compliance in later
model years.

** Consistent with EPCA, NHTSA has not accounted for manufacturers’ ability to earn CAFE credits for selling flex-
fuel vehicles (FFVs), to carry credits forward and back between model years, and to transfer credits between the
passenger car and light truck fleets when setting standards. 49 U.S.C. § 32902 (h). However, to assist in
understanding the extent to which use of credits might reduce manufacturers’ compliance costs and the
benefits of new CAFE standards, NHTSA does analyze the potential effects of FFV credits. See Section 3.1.4.1 of
this EIS.

> The CAFE level required under an attribute-based standard depends on the mix of vehicles produced for sale in
the United States. NHTSA has developed the average mpg levels under each alternative based on the vehicle
market forecast that NHTSA and EPA have used to develop and analyze new CAFE and GHG emissions
standards.

** 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/ccenepa/ccenepa.htm (last accessed
July 22, 2009) (recognizing that agencies are sometimes “limited to qualitative evaluations of effects because
cause-and-effect relationships are poorly understood” or cannot be quantified).

** U.S. Energy Information Administration, 2009. Annual Energy Review 2008. Report No. DOE/EIA-0384(2008),
available at http://www.eia.doe.gov/emeu/aer/petro.html

*Id.

7 U.S. Energy Information Administration, 2009. Annual Energy Review 2008. Washington, D.C. DOE/EIA-
0384(2008). 408 pgs.

** The AEO projections anticipate an average annual percentage gain of 0.51 percent in passenger car mpg and 0.86
percent in light truck mpg from 2019 through 2030.

*?U.S. EPA, Recent Atmospheric Changes page, Climate Change Site, http://www.epa.gov/climatechange/science/recentac.html
(last accessed December 17, 2009).

* Le Treut, H., R. Somerville, U. Cubasch, Y. Ding, C. Mauritzen, A. Mokssit, T. Peterson, and M. Prather. 2007.
Historical Overview of Climate Change. Pgs. 93—128. In: Climate Change 2007: The Physical Science Basis.
Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor, and H.L. Miller
(Eds.)] Cambridge University Press, Cambridge, United Kingdom and New York, New York. 996 pgs.

I EPA (U.S. Environmental Protection Agency). 2009. Technical Support Document for Endangerment and Cause or
Contribute Findings for Greenhouse Gases under Section 202 (a) of the Clean Air Act. Office of Atmospheric
Programs Climate Change Division. U.S. Environmental Protection Agency, Washington, District of Columbia.
December 7. 210 pgs.

32 See Note 30.
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** Synthesis and assessment reports are issued by expert panels that have assessed numerous individual studies in
order to draw general conclusions about the state of the science, have been reviewed and formally accepted by,
commissioned by, or in some cases authored by U.S. government agencies and individual government scientists
and provide assurances that the material has been well vetted by both the climate change research community
and the U.S. government.

** EPA (U.S. Environmental Protection Agency). 2009. Inventory of U.S. Greenhouse Gas Emissions and Sinks.
Washington, D.C. EPA 430-R-09-004. 441 pgs. Last Revised: July 14, 2009. Available at:
http://www.epa.gov/climatechange/emissions/usinventoryreport.himl (last accessed February 17, 2010).

** Estimated using EPA’s Greenhouse Gas Equivalencies Calculator, available at: http://www.epa.gov/cleanenergy/energy-
resources/calculator.ntml (last accessed Feb. 17, 2010).

3¢ On January 28, 2010, the United States submitted this target to the U.N. Framework Convention on Climate
Change as part of a January 31, 2010 deadline negotiated in Copenhagen in December 2009. See
http://unfccc.int/home/items/5264.php (last accessed Feb. 1, 2010).

7 NHTSA may propose more stringent CAFE standards for MYs 2017-2020 that may help to achieve the President’s
target.

40 CFR § 1502.14(f).
> 40 CFR § 1502.16(h).
*'40 CFR § 1505.2(c).

! Office of Policy and International Affairs, Department of Energy, Climate Overview, available at
http://www.pi.energy.gov/climateoverview.html (last accessed Jul. 15, 2009).

> Office of Energy Efficiency and Renewable Energy, U.S. Department of Energy, Clean Cities: Fact Sheet (2009).

* Office of Energy Efficiency and Renewable Energy, U.S. Department of Energy, About the Program, available at
http://www 1.eere.energy.gov/ vehiclesandfuels/about/index.html (last accessed Jul. 15, 2009).
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Chapter 1 Purpose and Need for the Proposed Action

11 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 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
Traffic Safety Administration (NHTSA) is delegated responsibility for implementing 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, providing the U.S. Department of Transportation (DOT) additional
rulemaking authority and responsibilities. Pursuant to EISA, on April 22, 2008, NHTSA proposed CAFE
standards for model years (MYs) 2011-2015 passenger cars and light trucks in a Notice of Proposed
Rulemaking (NPRM).® On March 21, 2008, NHTSA issued a Notice of Intent (NOI) to prepare an EIS
for the MYs 2011-2015 CAFE standards.” On October 10, 2008, NHTSA submitted to the U.S.
Environmental Protection Agency (EPA) its Final Environmental Impact Statement, Corporate Average
Fuel Economy Standards, Passenger Cars and Light Trucks, MYs 2011-2015. EPA published a Notice of
Availability of the Final Environmental Impact Statement (FEIS) in the Federal Register (FR) on October
17, 29008.8 On January 7, 2009, DOT announced that the Bush Administration would not issue the final
rule.

In the context of calls for the development of new national policies to prompt sustained domestic
and international actions to address the closely intertwined issues of energy independence, energy
security, and climate change, President Obama issued a memorandum on January 26, 2009 to the

! EPCA 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 U.S.C. §8 32901-32919.

%49 CFR § 1.50. 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. 49 U.S.C. § 32904.

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

® EISA amends and builds on the Energy Policy and Conservation Act by setting out a comprehensive energy
strategy for the 21st Century addressing renewable fuels and CAFE standards. Pub. L. No. 110-140, 121 Stat. 1492
(Dec. 19, 2007).

® 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).

" Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 73 FR 16615 (Mar. 28, 2008).

8 Environmental Impact Statements; Notice of Availability, 73 FR 38204 (Jul. 3, 2008).

® The January 7, 2008 statement from the U.S. Department of Transportation can be found at:
http://www.dot.gov/affairs/dot0109.htm (last accessed Jun. 9, 2009).
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Secretary of Transportation and the NHTSA Administrator.™® The memorandum requested that NHTSA
divide the MYs 2011-2015 rulemaking into two parts: (1) MY 2011 standards, and (2) standards for MYs
2012 and beyond.

The request that the final rule establishing CAFE standards for MY 2011 passenger cars and light
trucks be prescribed by March 30, 2009 was based on several factors. One was the requirement that the
final rule regarding fuel economy standards for a given model year must be adopted at least 18 months
before the beginning of that model year (49 U.S.C. § 32902(g)(2)). The other was that the beginning of
MY 2011 is considered to be, for the purposes of CAFE standard setting, October 1, 2010.

For MYs 2012 and beyond, the President requested that, before promulgating a final rule
concerning the model years after MY 2011, NHTSA

[Clonsider the appropriate legal factors under the EISA, the comments filed in response
to the Notice of Proposed Rulemaking, the relevant technological and scientific
considerations, and to the extent feasible, the forthcoming report by the National
Academy of Sciences mandated under section 107 of EISA.

In addition, the President requested that NHTSA consider whether any provisions regarding preemption
are applicable.

1.2 JOINT RULEMAKING AND NEPA PROCESS

On September 28, 2009, NHTSA and EPA announced in the Federal Register the Proposed
Rulemaking To Establish Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate
Average Fuel Economy Standards.'! These joint proposed rules address the urgent and closely
intertwined challenges of energy independence and security and global warming. These proposed rules
call for a strong and coordinated federal greenhouse gas (GHG) and fuel economy program for passenger
cars, light-duty trucks, and medium-duty passenger vehicles (also referred to as light-duty vehicles),
referred to as the National Program. The proposed rules can achieve substantial improvements in fuel
economy and reductions of GHG emissions from the light-duty vehicle part of the transportation sector,
based on technology that is already being commercially applied in most cases and that can be
incorporated at a reasonable cost.

These joint proposed standards are consistent with the President’s announcement on May 19,
2009 of a National Fuel Efficiency Policy for establishing consistent, harmonized, and streamlined
requirements that would improve fuel economy and reduce GHG emissions for all new passenger cars
and light trucks sold in the United States.”® The National Program holds out the promise of delivering
additional environmental and energy benefits, cost savings, and administrative efficiencies on a
nationwide basis that might not be available under a less coordinated approach. The proposed National
Program also offers the prospect of regulatory convergence by making it possible for the standards of two

1% Memorandum for the Secretary of Transportation and the Administrator of the National Highway Traffic Safety
Administration, 74 FR 4907 (Jan. 26, 2009).

1 proposed Rulemaking To Establish Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate
Average Fuel Economy Standards, 74 FR 49454 (Sep. 28, 2009).

12 president Obama Announces National Fuel Efficiency Policy, The White House, May 19, 2009. Available at:
http://www.whitehouse.gov/the_press_office/President-Obama-Announces-National-Fuel-Efficiency-Policy/ (last
accessed August 18, 2009). Remarks by the President on National Fuel Efficiency Standards, The White House,
May 19, 2009. Available at: http://www.whitehouse.gov/the_press_office/Remarks-by-the-President-on-national-
fuel-efficiency-standards/ (last accessed August 18, 2009).
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federal agencies and the standards of California and other states to act in a unified fashion in providing
these benefits. This would allow automakers to produce and sell a single fleet nationally. Thus, it may
also help to mitigate the additional costs that manufacturers would otherwise face in having to comply
with multiple sets of federal and state standards. This joint notice is also consistent with the Notice of
Upcoming Joint Rulemaking signed by DOT and EPA on May 19, 2009*2 and responds to the President’s
January 26, 2009 memorandum on CAFE standards for MYs 2011 and beyond.*

1.2.1 Building Blocks of the National Program

The National Program is both needed and possible because the relationship between improving
fuel economy and reducing carbon dioxide (CO,) tailpipe emissions is a very direct and close one. The
amount of those CO, emissions is essentially constant per gallon combusted of a given type of fuel.
Thus, the more fuel efficient a vehicle is, the less fuel it burns to travel a given distance. The less fuel it
burns, the less CO; it emits in traveling that distance (Committee on Science, Engineering and Public
Policy 1992). While there are emission control technologies that reduce the pollutants (e.g., carbon
monoxide) produced by imperfect combustion of fuel by capturing or destroying them, there is no such
technology for CO,. Further, while some of those pollutants can also be reduced by achieving a more
complete combustion of fuel, doing so only increases the tailpipe emissions of CO,. Thus, there is a
single pool of technologies for addressing these twin problems, i.e., those that reduce fuel consumption
and thereby reduce CO, emissions as well.

1.2.1.1 DOT's CAFE Program

In 1975, Congress enacted EPCA, mandating that NHTSA establish and implement a regulatory
program for motor vehicle fuel economy to meet the various facets of the need to conserve energy,
including those with energy independence and security, environmental, and foreign policy implications.
Fuel economy gains since 1975, due both to standards and market factors, resulted in saving billions of
barrels of oil and avoiding billions of metric tons of CO, emissions. In December 2007, Congress
enacted EISA, amending EPCA to require substantial, continuing increases in fuel economy standards.

The CAFE standards address most, but not all, real-world CO, emissions because EPCA requires
the use of 1975 passenger car test procedures under which vehicle air conditioners are not turned on
during fuel economy testing.”® Fuel economy is determined by measuring the amount of CO, and other
carbon compounds emitted from the tailpipe, not by attempting to measure directly the amount of fuel
consumed during a vehicle test, a difficult task to accomplish with precision. The carbon content of the
test fuel is then used to calculate the amount of fuel that had to be consumed per mile in order to produce
that amount of CO,.* Finally, that fuel consumption figure is converted into a miles-per-gallon figure.
CAFE standards also do not address the 5-8 percent of GHG emissions that are not CO,, i.e., nitrous
oxide (N,O), and methane (CH,), as well as emissions from the operation of the air conditioning system
such as CO, and hydrofluorocarbons (HFCs).

3 Notice of Upcoming Joint Rulemaking To Establish Vehicle GHG Emissions and CAFE Standards, 74 FR 24007
(May 22, 2009).

¥ Available at: http://www.whitehouse.gov/the_press_office/Presidential_Memorandum_Fuel_Economy/ (last
accessed August 18, 2009)

> EPCA does not require the use of 1975 test procedures for light trucks.

18 This is the method that EPA uses to determine compliance with NHTSA’s CAFE standards.
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1.2.1.2 EPA’s Greenhouse Gas Standards for Light-Duty Vehicles

Under the Clean Air Act (CAA), EPA is responsible for addressing air pollutants from motor
vehicles. On April 2, 2007, the U.S. Supreme Court issued its opinion in Massachusetts v. EPA,' a case
involving a 2003 EPA order denying a petition for rulemaking to regulate GHG emissions from motor
vehicles under section 202(a) of the CAA.*® The Court held that GHGs were air pollutants for purposes
of the CAA and further held that the Administrator must determine whether emissions from new motor
vehicles cause or contribute to air pollution which may reasonably be anticipated to endanger public
health or welfare, or whether the science is too uncertain to make a reasoned decision. The Court further
ruled that, in making these decisions, the EPA Administrator is required to follow the language of section
202(a) of the CAA. The Court rejected the argument that EPA cannot regulate CO, from motor vehicles
because to do so would de facto tighten fuel economy standards, authority over which has been assigned
by Congress to DOT. The Court stated that “[bJut that DOT sets mileage standards in no way licenses
EPA to shirk its environmental responsibilities. EPA has been charged with protecting the public’s
‘health’ and ‘welfare’, a statutory obligation wholly independent of DOT’s mandate to promote energy
efficiency.” The Court concluded that “[t]he two obligations may overlap, but there is no reason to think
the two agencies cannot both administer their obligations and yet avoid inconsistency.”*® The Court
remanded the case back to the Agency for reconsideration in light of its findings.?

EPA has since found that emissions of GHGs from new motor vehicles and motor vehicle engines
cause or contribute to air pollution that may reasonably be anticipated to endanger public health and
welfare.”* The forthcoming joint NHTSA-EPA Final Rule represents the second phase of EPA’s
response to the U.S. Supreme Court’s decision.

1.2.1.3 California Air Resources Board Greenhouse Gas Program

In 2004, the California Air Resources Board approved standards for new light duty vehicles,
which regulate the emission of CO, and other GHGs. Since then, 13 states and the District of Columbia,
comprising approximately 40 percent of the light duty vehicle market, have adopted California’s
standards. These standards apply to MY's 2009 through 2016 and require reductions in CO, emissions for
passenger cars and some light trucks of 323 grams per mile (g/mi) in 2009 up to 205 g/mi in 2016 and
439 g/mi for light trucks in 2009 up to 332 g/mi in 2016. On June 30, 2009, EPA granted California’s
request for a waiver of preemption under the CAA.?? The granting of the waiver permits California and
the other states to proceed with implementing the California emission standards.

7549 U.S. 497 (2007).

'8 See Notice of Denial of Petition for Rulemaking, Control of Emissions From New Highway Vehicles and
Engines, 68 FR 52922 (Sep. 8, 2003).

19549 U.S. at 531-32.

20 For further information on Massachusetts v. EPA see the July 30, 2008 Advance Notice of Proposed Rulemaking,
“Regulating Greenhouse Gas Emissions under the Clean Air Act,” 73 FR 44354 at 44397. This includes a
comprehensive discussion of the litigation’s history, the U.S. Supreme Court’s findings, and subsequent actions
undertaken by the Bush Administration and EPA from 2007-2008 in response to the Supreme Court remand.

%! Final Rule, Endangerment and Cause or Contribute Findings for Greenhouse Gases Under Section 202(a) of the
Clean Air Act, 74 FR 66496 (Dec. 15, 2009).

22 California State Motor Vehicle Pollution Control Standards, Notice of Decision Granting a Waiver of Clean Air
Act Preemption for California’s 2009 and Subsequent Model Year Greenhouse Gas Emission Standards for New
Motor Vehicles, 74 FR 32744 (Jul. 8, 2009).

1-4



Chapter 1 Purpose and Need for the Proposed Action

1.2.2 Joint Proposal for a National Program

On May 19, 2009, DOT and EPA issued a Notice of Upcoming Joint Rulemaking to propose a
strong and coordinated fuel economy and greenhouse gas National Program for MYs 2012-2016 light-
duty vehicles. On September 28, 2009, NHTSA and EPA published the proposed rules in the Federal
Register.”? NHTSA and EPA proposed a harmonized and coordinated National Program with the
following key elements.

1.2.2.1 Level of the Standards

NHTSA and EPA proposed two separate sets of standards, each under its respective statutory
authority. NHTSA proposed CAFE standards for passenger cars and light trucks under 49 U.S.C. §
32902. These standards would require these vehicles to meet an estimated combined average fuel
economy level of 34.1 miles per gallon (mpg) in MY 2016. EPA proposed national CO, emissions
standards for light-duty vehicles under section 202(a) of the CAA. These standards would require these
vehicles to meet an estimated combined average emissions level of 250 g/mi of CO, in MY 2016. The
proposed standards for both agencies begin with the 2012 model year, with standards increasing in
stringency through MY 2016. They represent a harmonized approach that will allow industry to build a
single national fleet that will satisfy both the GHG requirements under the CAA and CAFE requirements
under EPCA/EISA.

Given differences in their respective statutory authorities, however, the agencies’ proposed
standards include some important differences. Under the CO, fleet average standard proposed under
CAA section 202(a), EPA expects manufacturers to take advantage of the option to generate CO,-
equivalent credits by reducing emissions of HFCs and CO, through improvements in their air conditioner
systems. EPA accounted for these reductions in developing its proposed CO, standard. EPCA does not
allow vehicle manufacturers to use air conditioning credits in complying with CAFE standards for
passenger cars.?* CO, emissions due to air conditioning operation are not measured by the test procedure
mandated by statute for use in establishing and enforcing CAFE standards for passenger cars. As a result,
improvements in the efficiency of passenger car air conditioners would not be considered as a possible
control technology for purposes of CAFE.

The differences regarding the treatment of air conditioning improvements (related to CO, and
HFC reductions) affect the relative stringency of the EPA standard and the NHTSA standard. The 250
g/mi of CO, equivalent emissions limit is equivalent to 35.5 mpg? if the automotive industry were to
meet this CO, level entirely through fuel economy improvements. As a consequence of the prohibition
against NHTSA’s allowing credits for air conditioning improvements for purposes of passenger car
CAFE compliance, NHTSA proposed fuel economy standards that are estimated to require a combined
(passenger car and light truck) average fuel economy level of 34.1 mpg by MY 2016.

%% proposed Rulemaking To Establish Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate
Average Fuel Economy Standards, 74 FR 49454 (Sep. 28, 2009).

2 There is no such statutory limitation with respect to light trucks.

%® The agencies are using a common conversion factor between fuel economy in units of miles per gallon and CO,
emissions in units of grams per mile. This conversion factor is 8,887 grams CO, per gallon gasoline fuel. Diesel
fuel has a conversion factor of 10,179 grams CO, per gallon diesel fuel though, for the purposes of this calculation,
we are assuming 100% gasoline fuel.
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1.2.2.2 Form of the Standards

In this rulemaking, NHTSA and EPA proposed to establish attribute-based standards for
passenger cars and light trucks. NHTSA adopted an attribute standard based on vehicle footprint in its
Reformed CAFE program for light trucks for MYs 2008-2011,% and recently extended this approach to
passenger cars in the CAFE rule for MY 2011 as required by EISA.?" Under an attribute-based standard,
every vehicle model has a performance target (fuel economy for the CAFE standards, and CO, g/mi for
the GHG emissions standards), the level of which depends on the vehicle’s attribute (for this rulemaking,
footprint). The manufacturers’ fleet average performance is determined by the production-weighted?®
average (for CAFE, harmonic average) of those targets.

NHTSA and EPA proposed vehicle footprint as the attribute for the CAFE and GHG standards.
Footprint is defined as a vehicle’s wheelbase multiplied by its track width — in other words, the area
enclosed by the points at which the wheels meet the ground. The agencies believe that the footprint
attribute is the most appropriate attribute on which to base the standards under consideration, as discussed
in the NPRM and in Chapter 2 of the Draft Joint Technical Support Document (TSD) (EPA and NHTSA
2009).

Under the proposed footprint-based standards, each manufacturer would have a CAFE and GHG
target unique to its fleet, depending on the footprints of the vehicle models produced by that
manufacturer. A manufacturer would have separate footprint-based standards for cars and for trucks.
Generally, larger vehicles (i.e., vehicles with larger footprints) would be subject to less stringent standards
(i.e., higher CO, g/mi standards and lower CAFE standards) than smaller vehicles. This is because,
generally speaking, smaller vehicles are more capable of achieving higher standards than larger vehicles.
Although a manufacturer’s fleet average standard could be estimated throughout the model year based on
projected production volume of its vehicle fleet, the standard to which the manufacturer must comply
would be based on its final model year production figures. A manufacturer’s calculation of fleet average
emissions at the end of the model year would thus be based on the production-weighted average
emissions of each model in its fleet.

In designing the footprint-based standards, the agencies built upon the footprint standard curves
for passenger cars and light trucks used in the CAFE rule for MY 2011.% NHTSA and EPA worked
together to design car and truck footprint curves that followed from logistic curves used in that rule. The
agencies started by addressing two main concerns regarding the car curve. The first concern was that the
2011 car curve was relatively steep near the inflection point and that, therefore, small variations in
footprint could produce relatively large changes in fuel economy targets. A curve that was directionally
less steep would reduce the potential for gaming. The second issue was that the inflection point of the
logistic curve was not centered on the distribution of vehicle footprints across the industries’ fleet, thus
resulting in a flat (universal or unreformed) standard for over half the fleet. The proposed car curve has
been shifted and made less steep compared to the car curve adopted by NHTSA for 2011, such that it
better aligns the sloped region with higher production volume vehicle models. Finally, both the car and
truck curves are defined in terms of a constrained linear function for fuel consumption and, equivalently,
a piece-wise linear function for CO,. NHTSA and EPA included a full discussion of the development of
these curves in the joint TSD. In addition, a full discussion of the equations and coefficients that define

% Final Rule, Average Fuel Economy Standards for Light Trucks Model Years 2008-2011, 71 FR 17566 (Apr. 6,
2006).

% Final Rule, Record of Decision, Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year
2011, 74 FR 14196 (Mar. 30, 2009).

% production for sale in the United States.

74 FR at 14407-14409 (Mar. 30, 2009).

1-6



Chapter 1 Purpose and Need for the Proposed Action

the curves proposed by each agency was included in section 111 of the NPRM for the CO; curves and
section 1V of the NPRM for the mpg curves.

1.2.2.3 Program Flexibilities for Achieving Compliance

NHTSA and EPA proposed standards that are intended to provide compliance flexibility to
manufacturers, especially in the early years of the program. This flexibility would be expected to provide
sufficient lead time to make necessary technological improvements and additions, and to reduce the
overall cost of the program without compromising overall environmental and fuel economy objectives.
The broad goal of harmonizing the NHTSA and EPA standards would include providing manufacturer
flexibilities in meeting the standards. The flexibility provisions that the agencies jointly and separately
contemplated in developing the program include CAFE/CO, Credits Earned Based on Fleet Average
Performance, Air Conditioning Credits, Flex-Fuel and Alternative Fuel Vehicle Credits, Temporary Lead-
Time Allowance Alternative Standards (TLAAS), and Additional Potential Credit Opportunities. Some
of these flexibilities will be available to manufacturers in aiding compliance under both sets of standards,
but some flexibilities, such as the air conditioning credits and TLAAS, will only be available under the
EPA standard due to differences between the CAFE and CAA legal authorities.®

1.2.2.4 Compliance

NHTSA and EPA proposed a program that recognizes and replicates as closely as possible the
compliance protocols associated with the existing CAFE standards and CAA Tier 2 vehicle emission
standards. The certification, testing, reporting, and associated compliance activities could closely track
current practice and thus be familiar to manufacturers. EPA already oversees testing, collects and
processes test data, and performs calculations to determine compliance with both CAFE and CAA
standards. NHTSA determines compliance with the CAFE program, manages credits, issues letters of
noncompliance, and collects civil penalties from manufacturers. In a coordinated approach, compliance
mechanisms for both programs would be consistent and non-duplicative.

Under the National Environmental Policy Act (NEPA)™" a federal agency must analyze
environmental impacts if the 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).*> To inform its development of the new MYs 2012-2016 CAFE
standards required under EPCA, as amended by EISA, NHTSA prepared this EIS to analyze and disclose
the potential environmental impacts of a proposed preferred alternative and other proposed alternative
standards pursuant to CEQ NEPA implementing regulations, DOT Order 5610.1C, and NHTSA
regulations.®® This EIS compares the potential environmental impacts among alternatives, including a no
action alternative. It also analyzes direct, indirect, and cumulative impacts, and discusses impacts in
proportion to their significance.

Section 1501.6 of the CEQ regulations emphasizes agency cooperation early in the NEPA process
and authorizes a lead agency (in this case, NHTSA) to request the assistance of other agencies that either

% gee discussion of compliance flexibilities in Section 3.1.4.1 of the joint NHTSA-EPA NPRM.

*L42 U.S.C. §8 4321-4347.

%242 U.S.C. §4332.

¥ NEPA is codified at 42 U.S.C. §§ 4321-4347. CEQ NEPA implementing regulations are codified at 40 CFR Parts
1500-1508, and NHTSA’s NEPA implementing regulations are codified at 49 CFR Part 520.
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have jurisdiction by law or have special expertise regarding issues considered in an E1S.** NHTSA
invited EPA to be a cooperating agency, pursuant to CEQ regulations, because of its special expertise in
the areas of climate change and air quality. On May 12, 2009, EPA accepted NHTSA’s invitation and
agreed to become a cooperating agency.

EPA leads the Nation’s environmental science, research, education, and assessment efforts. The
mission of EPA is to protect human health and the environment. EPA is legally required to comply with
the procedural requirements of NEPA for its research and development activities, facilities construction,
wastewater treatment construction grants under Title 1l of the Clean Water Act (CWA), EPA-issued
National Pollutant Discharge Elimination System permits for new sources, and for certain projects funded
through EPA annual Appropriations Acts. However, EPA actions under the CAA, including the EPA
proposed vehicle GHG emission standards under the Joint Rulemaking, are not subject to the
requirements of NEPA. Pursuant to the National Fuel Efficiency Policy announced by the President on
May 19, 2009, NHTSA and EPA published their Notice of Upcoming Joint Rulemaking to ensure a
coordinated national program on fuel economy and GHG emissions for passenger cars, light-duty trucks,
and medium-duty passenger vehicles. In order to improve the usefulness of this EIS for NHTSA
decisionmakers and the public, EPA’s environmental analysis of its proposed rulemaking is summarized
and referenced within the appropriate sections of this EI1S.*

1.3 PROPOSED ACTION

For this EIS, NHTSA’s Proposed Action is setting passenger car and light truck CAFE standards
for MY 2012-2016, in accordance with EPCA, as amended by EISA. NHTSA and EPA proposed
coordinated and harmonized CAFE standards and vehicle GHG emissions for passenger cars, light-duty
trucks, and medium-duty passenger vehicles built in MY 2012 through 2016.

1.4 PURPOSE AND NEED

NEPA requires that a proposed action’s alternatives be developed based on the action’s purpose
and need. The purpose and need statement explains why the action is needed, describes the action’s
intended purpose, and serves as the basis for developing the range of alternatives to be considered in the
NEPA analysis.*® In accordance with EPCA, as amended by EISA, one purpose of the Joint Rulemaking
is to establish MYs 2012-2016 CAFE standards at “the maximum feasible average fuel economy level
that the Secretary of Transportation decides the manufacturers can achieve in that model year.”*” When
determining the level achievable by the manufacturers, EPCA requires that the agency consider the four
statutory factors of technological feasibility, economic practicability, the effect of other motor vehicle

%440 CFR § 1501.6.

% pursuant to the National Fuel Efficiency Policy announced by the President on May 19, 2009, EPA and NHTSA
published their Notice of Upcoming Joint Rulemaking to ensure a coordinated National program on GHG emissions
and fuel economy for passenger cars, light-duty trucks, and medium-duty passenger vehicles. NHTSA takes no
position on whether EPA’s proposed rule on GHG emissions could be considered a “connected action” under the
CEQ’s regulation at 40 CFR § 1508.25. For the purposes of this EIS, however, NHTSA has decided to treat EPA’S
proposed rule as if it were a “connected action” under that regulation to improve the usefulness of the EIS for
NHTSA decisionmakers and the public. NHTSA is aware that Section 7(c) of the Energy Supply and
Environmental Coordination Act of 1974 (15 U.S.C. § 793(c)(1)) expressly exempts EPA action taken under the
CAA from NEPA’s requirements. NHTSA’s discussion in this EIS of EPA’s proposed GHG regulation should not
be construed to affect in any way the express NEPA exemption for action taken under the CAA and places no
obligation on EPA to comply with NEPA in promulgating its rule or taking any other action covered by the
exemption.

%40 CFR § 1502.13.

749 U.S.C. § 32902(a).
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standards of the Government on fuel economy, and the need of the United States to conserve energy.*® In
addition, the agency has the authority to—and traditionally does—consider other relevant factors, such as
the effect of the CAFE standards on motor vehicle safety.*

NHTSA has defined these considerations as follows:*°

“Technological feasibility” refers to whether a particular method of improving fuel economy
can be available for commercial application in the model year for which a standard is being
established.

« “Economic practicability” refers to 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
significant job losses or unreasonable elimination of consumer choice.

o “The effect of other motor vehicle standards of the Government on fuel economy,” involves
an analysis of the effects of compliance with emission,* safety, noise, or damageability
standards on fuel economy capability and thus on average fuel economy.

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

NHTSA must establish separate standards for MY's 2011-2020 passenger cars and light trucks,
subject to two principal requirements.*® First, the standards are subject to a minimum requirement
regarding stringency: they must be set at levels high enough to ensure that the combined U.S. passenger
car and light truck fleet achieves an average fuel economy level of not less than 35 mpg not later than MY
2020.* Second, as discussed above and at length in the March 2009 final rule establishing the MY 2011
CAFE standards, EPCA requires that the agency establish standards for all new passenger cars and light
trucks at the maximum feasible average fuel economy level that the Secretary decides the manufacturers
can achieve in that model year.*

Additionally, EPCA, as amended by EISA, requires that the CAFE standards for passenger cars
and light trucks increase ratably in each model year between MY 2011 and MY 2020. Standards must be
“based on one or more vehicle attributes related to fuel economy,” and “expressed in the form of a

% 49 U.S.C. §8 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)); 73 FR 24352, 24364 (May 2, 2008).

“% Final Rule, Record of Decision, Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year
2011, 74 FR 14196 (Mar. 30, 2009).

1 In the case of emission standards, this includes standards adopted by the federal government and can include
standards adopted by the states as well since in certain circumstances the CAA allows states to adopt and enforce
state standards different from the federal standards.

*2 EISA added the following additional requirements:

e Standards must be attribute-based and expressed in the form of a mathematical function. 49 U.S.C. §
32902(b)(3)(A).

o Standards for MY's 2011-2020 must “increase ratably” in each model year. 49 U.S.C. § 32902(b)(2)(C).
NHTSA interprets this requirement, in combination with the requirement to set the standards for each model
year at the level determined to be the maximum feasible level for that model year, to mean that the annual
increases should not be disproportionately large or small in relation to each other.

49 U.S.C. § 32902(b)(2)(A).
“ 49 U.S.C. § 32902(a).
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mathematical function.”®® In any single rulemaking, standards may be established for not more than five
model years.*

NHTSA is also guided by President Obama’s memorandum to DOT on January 26, 2009, as
described in Section 1.1.

15 PUBLIC REVIEW AND COMMENT

On April 1, 2009, NHTSA published an NOI to prepare an EIS for the MYs 2012-2016 CAFE
standards. The NOI described the statutory requirements for the 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
substantial environmental issues that merit in-depth analysis in the EIS and identifying and eliminating
from detailed analysis the environmental issues that are not substantial and therefore require only brief
discussion in the EIS.* Scoping should “deemphasize insignificant issues, narrowing the scope of the
environmental impact statement process accordingly.”® Consistent with NEPA and its implementing
regulations, on April 2, 2009, NHTSA mailed the NOI to:

« 109 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;

o The Governors of every state and U.S. territory;
e 65 organizations representing state and local governments;

« 599 Native American tribal organizations and academic centers that issued reports on climate
change and tribal communities; and

e 265 contacts at other stakeholder organizations that NHTSA reasonably expected to be
interested in the NEPA analysis for the MYs 2012-2016 CAFE standards, including
automobile industry organizations, environmental organizations, and other organizations that
expressed interest in prior CAFE rules.

NHTSA used its letters transmitting the NOI to develop a contact list for future notices about the
NEPA process for the MYs 2012-2016 CAFE standards. For instance, NHTSA asked each Governor to
“share [the] letter and the enclosed [NOI] with the appropriate environmental agencies and other offices
within your administration and with interested local jurisdictions and government organizations within
your State.” NHTSA further requested that each Governor ask his or her representative to provide contact
information for the state’s lead office for the CAFE EIS by returning a contact 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 and to complete

%549 U.S.C. § 32902(b)(3)(A).

%49 U.S.C. § 32902(b)(3)(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. See 40 CFR § 1501.7.

*8 See Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 74 FR 14857 (Apr. 1, 2009).

%% See 40 CFR §§ 1500.4(g), 1501.7(a).

%0 40 CFR § 1500.4(g).
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the contact list form. NHTSA asked contacts at other stakeholder organizations whether they wished to
remain on the agency’s NEPA contact list for the CAFE EIS by returning a contact 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 contact list.

NHTSA submitted to EPA the DEIS that disclosed and analyzed the potential environmental
impacts of new CAFE standards and reasonable alternative standards in the context of NHTSA’s CAFE
program pursuant to the CEQ NEPA implementing regulations, DOT Order 5610.1C, and NHTSA
regulations.® On September 25, 2009, NHTSA published a Federal Register Notice of Availability
announcing the availability of the DEIS.>* NHTSA’s Notice of Availability also announced the date and
location of a public hearing. Specifically, NHTSA’s Notice of Availability invited the public to
participate at the NHTSA hearing on October 30, 2009 in Washington, DC. Also on September 25, 20009,
EPA issued its Notice of Availability for the DEIS, triggering the 45-day public comment period.>® In
accordance with CEQ implementing regulations, the public was invited to submit written comments on
the DEIS until November 9, 2009.

NHTSA mailed approximately 300 copies of the DEIS to interested parties, including federal,
state, and local agencies; elected officials; environmental and public interest groups; Native American
tribes; and other interested individuals, as listed in Chapter 8 of the DEIS.

1.5.1 Agency Consultation

On May 5, 2009, NHTSA invited EPA to become a cooperating agency with NHTSA in the
development of the EIS for the CAFE rulemaking for MYs 2012-2016 passenger cars and light trucks in
accordance with 40 CFR § 1501.6 of the NEPA implementing regulations issued by CEQ. Under 40 CFR
8§ 1501.6, a federal agency that has special expertise with respect to any environmental issue that should
be addressed in the statement may be a cooperating agency upon request of the lead agency. In its
invitation letter, NHTSA suggested that EPA’s role in the development of the EIS could include the
following, as they relate to EPA’s areas of special expertise:

« Providing input on determining the significant issues to be analyzed in the EIS from a climate
change and air quality perspective.

o Assisting NHTSA to “identify and eliminate from detailed study the issues which are not
significant or which have been covered by prior environmental review (8 1506.3), narrowing
the discussion of these issues in the statement to a brief presentation of why they will not
have a significant effect on the human environment or providing a reference to their coverage
elsewhere.” 40 CFR § 1501.7(a)(3).

« Participating in coordination meetings, as appropriate.

« Reviewing and commenting on the DEIS and FEIS prior to publication.

3 Under Section 309 of the CAA, EPA is required to review and publicly comment on the environmental impacts of
major federal actions including actions that are the subject of EISs. If EPA determines that the action is
environmentally unsatisfactory, it is required by Section 309 to refer the matter to CEQ. This is done by the Office
of Federal Activities.

%2 Notice of Availability of a Draft Environmental Impact Statement (DEIS) for New Corporate Average Fuel
Economy Standards; Notice of Public Hearing, 74 FR 48894 (Sep. 25, 2009).

*% Environmental Impact Statements; Notice of Availability, 74 FR 48951 (Sep. 25, 2009).
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On May 12, 2009, EPA accepted NHTSA'’s invitation and agreed to become a cooperating
agency. EPA staff participated in technical discussions and reviewed and commented on draft sections
and the draft final version of the DEIS.

To comply with NEPA’s requirements for agency consultation, on July 10, 2009, NHTSA mailed
consultation letters to the following federal agencies: Bureau of Land Management, Centers for Disease
Control and Prevention, Minerals Management Service, National Park Service, Advisory Council on
Historic Preservation, U.S. Forest Service, and U.S. Army Corps of Engineers. On July 30, 2009,
NHTSA received a response from the Centers for Disease Control and Prevention indicating that they are
interested in consulting on this EIS.

NHTSA received a comment on the DEIS asserting that NHTSA must consult under Section
7(a)(2) of the ESA with the Services regarding consideration of potential effects of the CAFE standards
on federally-listed endangered and threatened species. NHTSA has carefully considered the requirements
of the ESA and determined that Section 7(a)(2) consultation with the Services is not required for this
action. See Appendix G for an explanation of this determination.

1.5.2 Summary of Scoping Comments

NHTSA received seven responses to its scoping notice. Federal and state agencies, one
automobile trade association, one environmental advocacy group, and three individuals provided
comments. This section summarizes these scoping comments.

1.5.2.1 Federal Agencies

EPA was the only federal agency that provided scoping comments (Docket No. NHTSA-2009-
0059-0005). EPA suggested that NHTSA incorporate material from the October 10, 2008 FEIS in a
judicious manner, recommending that NHTSA examine areas where the earlier analysis is no longer
applicable, including key baseline assumptions, the social cost of carbon, and the predicted cost of fuel.
Refer to Section 2 of this EIS for a discussion of NHTSA’s current approach and assumptions. NHTSA
notes that while some material from the October 10, 2008 Final EIS may still be relevant and applicable
to the current EIS, the present document is a new analysis with a new consideration of all issues and
impacts. EPA further suggested that NHTSA be cautious when trying to incorporate future promulgated
actions into the cumulative impacts assessment, as this could prove to be highly speculative and not
appropriate in the current rapid flux of potential related legislative and regulatory action. Refer to Section
4.4.3 (Cumulative Climate Methodology) of this EIS for a discussion of the methodology used to analyze
cumulative impacts to climate. NHTSA notes that EPA’s scoping comment was submitted before EPA
received NHTSA'’s letter inviting EPA to become a cooperating agency on this EIS.

1.5.2.2 States

NHTSA received a letter from the Attorneys General of the States of California, Connecticut,
Massachusetts, New Mexico, and Oregon, the Secretary of the New Mexico Environment Department,
the Secretary of the Commonwealth of Pennsylvania Department of Environmental Protection, and the
Corporation Counsel of the City of New York (Docket No. NHTSA-2009-0059-0006).

The Attorneys General emphasized that rather than focusing on the effects of the rulemaking on
global climate change, NHTSA should explain how this rule is consistent with, and essential to, the
Nation’s efforts to address global warming. In this regard, they suggested that the 2008 EIS minimizes
the effects of the CAFE program on global climate change and does not analyze cumulative impacts
appropriately. Quoting the Ninth Circuit Court of Appeals, which stated in a 2007 ruling that “[a]ny
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given rule setting a CAFE standard might have an “individually minor’ effect on the environment but
these rules are “collectively significant actions taking place over a period of time,’” they suggested that
the 2008 EIS failed to meet this standard, and instead, minimized the effect of the rulemaking by stating
that one set of CAFE rules by itself would have a negligible effect on global warming and public health
and welfare. Refer to Sections 4.1.2 (Temporal and Geographic Boundaries) and 4.4.4 (Climate
Cumulative Impacts) of this EIS, which discuss the temporal and geographic boundaries used for the
analysis and the cumulative impacts to climate analysis, respectively. NHTSA notes that the agency is
taking a fresh approach to placing its analysis in the context of global climate change in this EIS.

The letter cites the EPA “Proposed Endangerment and Cause or Contribute Findings for
Greenhouse Gases Under Section 202(a) of the Clean Air Act,”>* which states that while no single GHG
source category dominates on the global scale, many could be very significant contributors. In particular
the letter cites EPA’s statement that motor vehicle source categories contribute 24 percent of total U.S.
GHG emissions, and that total U.S. GHG emissions make up about 18 percent of the world’s GHG
emissions. The Attorneys General concluded that NHTSA should put the CAFE rules in context by
demonstrating their importance for reducing GHG emissions and reducing global warming. The
Attorneys General listed some ways to provide the proper context, including: comparing CO, emission
reductions with the overall emission reduction goals that the President has endorsed (80 percent reduction
by 2050); evaluating whether the automobile manufacturing industry is addressing global warming; and
evaluating whether the rules will help prevent reaching a “tipping point” beyond which cataclysmic
damages occur due to nonlinear changes in the climate. Refer to Sections 3.4 and 4.4 of this EIS, which
discuss climate change due to direct or indirect and cumulative impacts. The Attorneys General also
suggested evaluating whether new CAFE rules could constitute a “stabilization wedge.” Refer to Section
2.5 of this EIS for a discussion of alternatives not included in the analysis and the reasons for their
exclusion.

The Attorneys General letter also incorporated by reference previous comments submitted to the
2008 EIS docket, including their 2008 scoping comments (Docket No. NHTSA-2008-0060-0007); 2008
DEIS comments (Docket No. NHTSA-2008-0060-0585); and 2008 Notice of Proposed Rulemaking
comments (Docket Nos. NHTSA-2008-0060-0585, as an attachment to the 2008 DEIS comments, and
NHTSA-2008-0089-0524). Comments received on the MY 2011 rulemaking and MY's 2011-2015 CAFE
EIS were addressed in previous documents. NHTSA re-examined all of these comments and considered
them in the development of this EIS. NHTSA is taking a fresh approach to this EIS. Thus, refer to the
relevant sections of this EIS and the NPRM for MY's 2012-2016 CAFE standards for new discussions of
these issues.

1.5.2.3 Automobile Trade Associations

NHTSA received a letter from the Alliance of Automobile Manufacturers (AAM) that provided
scoping comments (Docket No. NHTSA-2009-0059-0007). AAM commented that the rate of fuel
efficiency increase proposed by NHTSA — a 3- to 7-percent annual increase depending on the alternative
— is substantially greater than historical fuel efficiency increases of approximately 1 percent annually and
is too stringent for manufacturers undergoing difficult economic times. AAM noted that achieving the
EISA-mandated minimum fuel efficiency increases, which equate to an increase in fuel efficiency of 3
percent per year, represents a substantial challenge for manufacturers. Furthermore, AAM stated that the
most aggressive standards suggested by NHTSA would require an average annual passenger car and light
truck fuel economy of over 50 mpg in approximately 10 years, which no individual vehicle produced on a
large scale can now achieve. These aggressive alternatives, AAM asserted, ignore the “economic

> 74 FR 18886, 18907 (Apr. 24, 2009).
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practicability” provisions of EPCA and its case law. AAM suggested that NHTSA should keep in mind
historical rates of fuel efficiency change when developing the alternatives in order to achieve a realistic
increase in fuel efficiency. Refer to Section 2 (Alternatives) of this EIS for a discussion of the different
alternatives selected for the analysis.

AAM further suggested that more reasonable alternatives can be constructed by focusing on
realistic variations of the 2020 MY endpoint under EISA, rather than incremental increases in average
annual fuel economy improvement. Specifically, AAM suggests that Alternative 2 (as described in
NHTSA’s April 1, 2009 NOI), could be redefined as improving fuel economy at a rate necessary to
achieve 35-mpg fleet average fuel economy in MY 2020; Alternative 3 could be defined as improving
fuel economy at a rate necessary to achieve a 36.75-mpg fleet average fuel economy in MY 2020; and
Alternative 4 could be defined as improving fuel economy at the rate necessary to achieve a 38.5-mpg
fuel economy in MY 2020. AAM noted that establishing a NEPA alternative based on a level of
stringency tied to a “least capable manufacturer” analysis would provide important information to
policymakers, especially regarding the effects of proposed standards on those companies which, they
contended, are least likely to succeed under the new standards. AAM also suggested using increases
based on only the reductions necessary to reach the MY 2020 endpoint under EISA. Refer to Section 2.5
(Alternatives Considered but Not Analyzed in Detail) of this EIS for a discussion of alternatives not
included in the analysis and the reasons for their exclusion.

AAM highlighted that NHTSA’s NEPA regulations require the agency to apply a “systematic,
interdisciplinary approach,” and that, pursuant to this approach, NHTSA should consider a number of
factors resulting from CAFE increases, including the effects of the CAFE increases on local air quality —
specifically due to fleet turnover and rebound effects; the socioeconomic consequences of CAFE
increases, such as impacts on the quality of life for workers at companies, which would be adversely
affected by the regulations; and the effect of CAFE standards on ground-level ozone concentrations.
AAM also suggested that regulation of motor vehicle GHG emissions will increase the price of vehicles,
thereby reducing fleet turnover and leading to increases in criteria pollutant emissions. It recommended
that the EIS fully explore the relationships between fleet turnover, vehicle prices, and the continued air
quality improvements that are expected to result from an increase in CAFE standards. Refer to Section
3.3.3 (Air Quality Impacts) for a discussion of the air quality impacts of climate change. Refer to the
NPRM for MYs 2012-2016 CAFE standards for new discussions of the updated Volpe model.

AAM also suggested that the EIS should only use studies that have undergone “rigorous scientific
peer review” and suggested that NHTSA should coordinate with EPA in choosing criteria to determine
which scientific studies to rely upon. NHTSA recognizes the importance of peer review in the validation
of scientific studies and analytic methods.*® Refer to Section 4.1 for an explanation of the unique expert
and panel review process of climate change research in the scientific community. We also note above
that NHTSA is coordinating with EPA via EPA’s role as a cooperating agency.

AAM incorporated by reference its comments submitted during the 2008 scoping period. In the
2008 comment letter, AAM raised questions regarding the requirement for and appropriate scope of an
EIS for the CAFE rulemaking, the appropriate definition of the alternatives, and the scope of the
cumulative effects analysis. Refer to Chapter 1, Section 1.3.3 in the 2008 FEIS, which summarizes the
scoping comments and NHTSA'’s responses, for an explanation of how NHTSA addressed these concerns

%49 CFR § 520.23(a).
% See 74 FR 14857, 14861 (explaining that scoping comments will be most useful when supported by reference to
peer-reviewed scientific studies and reports).
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in the 2008 FEIS. NHTSA is taking a fresh approach to this EIS. In this EIS, these issues are addressed
in Chapters 1, 2, and 4.

AAM also incorporated by reference its comments on the 2008 DEIS. These comments
addressed the requirement for and appropriate scope of an EIS for the CAFE rulemaking. AAM raised
guestions about the VVolpe model and pointed out that the fleet turnover effect may result in an increase in
air pollutant emissions. Please refer to Chapter 10, Responses to Public Comments, of the 2008 FEIS for
complete responses as to how NHTSA addressed AAM’s concerns in the 2008 FEIS. Refer to Chapters 1
and 2 in this EIS for a new discussion of these issues.

1.5.2.4 Environmental Advocacy Groups

The Center for Biological Diversity (CBD) was the only environmental advocacy group to
provide scoping comments on the NOI to prepare an EIS (Docket No. NHTSA-2009-0059-0009).

CBD stated that there is a need for fundamental changes to the process by which the CAFE
standards are developed in issuing a final rule that complies with EISA and EPCA. One such change
CBD recommended was to eliminate the use of the Volpe model. CBD suggested that NHTSA: revise
the definition of light trucks to appropriately address their use as passenger cars; revise the Volpe model
to accurately incorporate the benefits of lower vehicle weight for vehicle safety and fuel efficiency; revise
the economic assumptions of the Volpe model to accurately reflect the feasibility of setting more
aggressive standards; and develop an independent process to derive technology and capacity estimates.
Refer to Sections 2.2.1 (Volpe Model), Section 2.2.3 (Technology Assumptions), and Section 2.2.4
(Economic Assumptions) of this EIS for a discussion of the Volpe Model and the technology and
economic assumptions used in the model. Refer to the NPRM for MYs 2012-2016 CAFE standards for
detailed discussions of the updated VVolpe model and the new assumptions.

CBD maintained that limiting technology implementation to manufacturer “redesign” and
“refresh” cycles as done in previous EISs goes against the technology-forcing principle mandated by
EPCA. By not including a technology-forcing alternative, CBD contended that NHTSA artificially
constrains the range of alternatives analyzed in this EIS. In CBD’s opinion, these development cycles
should have no bearing on the considerations of technology implementation within the cost-benefit
analysis. On a similar note, CBD suggested that NHTSA’s “technology exhaustion” alternative, defined
by the criteria “whether a particular method of improving fuel economy can be available for commercial
application in the MY for which the standard is being established,” cannot substitute for consideration of
a technology-forcing alternative, because it does not include standards that may appear impossible today,
but which would force innovation as industry strives to meet a more challenging standard. NHTSA notes
that this EIS does not consider a technology exhaustion alternative. Refer to Section 2.5 (Alternatives
Considered but Not Analyzed in Detail) of this EIS for a discussion of other alternatives not included in
the analysis and the reasons for their exclusion. Again, refer to Sections 2.2.1 (Volpe Model) and Section
2.2.3 (Technology Assumptions) of this EIS and to the NPRM for MY's 2012-2016 CAFE standards for
discussions of the updated VVolpe model.

CBD suggested that the EIS must include a reasonable analysis of the combined impact of
NHTSA’s rulemaking on U.S. transportation-sector emissions overall, as well as U.S. emissions overall.
CBD recommended that NHTSA use the EIS to determine whether the impact of the proposed
rulemaking is sufficient to ensure that the necessary emissions reductions from the U.S. transportation
sector overall will be achievable. Citing recent published reports that contend that it will be necessary to
limit CO, concentrations to 350 parts per million (ppm) to avoid climate catastrophe, CBD requested that
a maximum 350-ppm scenario be included as an upper limit for defining the range of alternatives. CBD
suggested using the function in the Model for Assessment of Greenhouse Gas-induced Climate Change
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(MAGGIC) that controls future emissions so that atmospheric CO, concentrations do not exceed values
ranging from 350 to 750 ppm. Refer to Section 3.4.2 (Affected Environment — Climate) of this EIS for a
discussion of U.S. and global GHG emissions trends. Refer to Section 3.4.4.1 (Environmental
Consequences — Greenhouse Gas Emissions) for a discussion of the effect of the proposed CAFE
standards and the alternatives on GHG emissions. Refer to Section 4.4.3.3 (Global Emissions Scenarios)
for a discussion of reasonably foreseeable global emissions scenarios in the cumulative effects analysis.

Finally, CBD contended that NHTSA must initiate consultation with U.S. Fish and Wildlife
Service and National Marine Fisheries Service on the impact of GHGs and other air pollutants on listed
species. Specifically, CBD stated that NHTSA must further examine the impact of its action on species
listed as threatened or endangered under Section 7 of the Endangered Species Act (ESA) and the National
Environmental Policy Act. NHTSA is taking a fresh look at Section 7 consultations under the ESA for
the MY's 2012-2016 CAFE rulemaking. As explained in Section 1.5.1, NHTSA has determined, in
coordination with EPA, that consultation under the ESA is not required.

1.5.2.5 Individuals

Three individuals provided scoping comments on the proposed rulemaking: Jean Public
(NHTSA-2009-0059-0002), Michael Gordon (NHTSA-2009-0059-0003), and James Adcock (NHTSA-
2009-0059-0004).

Jean Public suggested that NHTSA raise fuel economy standards to 100 mpg. Refer to Section
2.5 of this EIS for a discussion of other alternatives not included in the analysis and the reasons for their
exclusion.

Michael Gordon stated his strong opposition to increasing CAFE standards, suggesting that
CAFE standards should be controlled by consumer demand alone. Refer to Section 1.3 (Purpose and
Need) of this EIS for a discussion of why CAFE standards must be increased.

James Adcock suggested that, due to the rapidly changing world and unknown future events,
NHTSA should consider issuing standards covering shorter time periods to allow the agency flexibility to
re-address fuel economy standards. Refer to Section 1.3 of this EIS for a discussion of why the specific
time scale was chosen. Mr. Adcock also suggested that NHTSA increase its fuel economy projections
based on the leverage that the current administration has to impress change upon automobile
manufacturers. Refer to the NPRM for a discussion of the current vehicle market.

Mr. Adcock stated that the Volpe Model source code and output results should be published so
that the public can determine if any errors exist. NHTSA has published the VVolpe Model source code and
output results. Refer to NHTSA’s website (www.nhtsa.gov) or the docket (NHTSA-2009-0059) for a
publication of the Volpe Model source code and output results.

Mr. Adcock contended that, contrary to the “footprint” model used by NHTSA, safety can be
assured largely independent of fuel economy. He further highlighted techniques like sobriety checkpoints
and enhanced traffic enforcement that can achieve safety improvements and help eliminate the perceived
“size-based safety need” for large vehicles. Refer to Section 3.5.4 (Safety and Other Impacts to Human
Health) of this EIS and Section 1V.G.6 of the NPRM for MY's 2012-2016 CAFE standards for a
discussion of the safety impacts of the proposed action and alternatives.

Mr. Adcock commented on several assumptions used in the 2008 EIS. He recommended that
NHTSA indicate which discount rate is used and why. Regarding gas price estimates, Mr. Adcock
suggested that NHTSA use futures markets for oil and gas and up-to-date prices rather than relying on
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EIA estimates of future gas prices. Mr. Adcock also stated that a backstop may be necessary to combat
large fluctuations in fuel economy year to year due to changes in fuel costs and individuals involved in
the automobile market. Furthermore, he recommended that NHTSA consider the global costs of CO,
externalities instead of just the domestic costs. Similarly, he claimed that NHTSA should assume that
CO;, reductions in the United States will be matched by carbon dioxide reductions in other nations. Refer
to Sections 2.2.1 (Volpe Model), Section 2.2.3 (Technology Assumptions), and Section 2.2.4 (Economic
Assumptions) of this EIS for a discussion of the VVolpe Model, and the technology and economic
assumptions used in the model.

Mr. Adcock recommended that NHTSA allow an alternative certification path for vehicles in the
United States, accept European Community vehicle certification standards, and permit the importation of
higher fuel-efficiency European cars. The Vehicle Safety Act mandates that NHTSA set motor vehicle
safety standards that are practicable, meet the need for motor vehicle safety, and are stated in objective
terms.”” NHTSA has done so. While NHTSA appreciates the commenter’s suggestion, it is unable,
pursuant to its statutory authority, to accept imported vehicles that do not comply with applicable federal
motor vehicle safety standards.”® NHTSA believes that the federal motor vehicle safety standards
incorporate the appropriate balance of the codified statutory considerations and that adoption of the
European Community standards would be in contravention of congressional mandate.

Mr. Adcock also suggested that NHTSA change its current approach and consider use of a de-
powered “environmental” mode to increase fuel efficiency. He stated that NHTSA should also
acknowledge that U.S. demand has shifted to smaller, more efficient vehicles. Refer to the NPRM for a
discussion of the market demand for fuel efficient vehicles.

1.5.3 Summary of Comments on the DEIS

NHTSA received 11 written comment submissions on the DEIS from interested stakeholders
consisting of federal agencies, state agencies, environmental advocacy groups, and private citizens. In
addition, three interested parties spoke at the public hearing. The transcript from the public hearing and
written comments submitted during the public comment period are part of the administrative record and
are available on the Federal Docket website at http://www.regulations.gov, Reference Docket No.
NHTSA-2009-0059.> In Chapter 10 of this FEIS, NHTSA provides excerpts of substantive comments
on the DEIS, followed by NHTSA’s responses to those comments. The comments received on the DEIS
are summarized by commenter type in the paragraphs below.

1.5.3.1 Federal Agencies

Three federal agencies provided comments on the DEIS: the Centers for Disease Control and
Prevention (CDC) (Docket No. NHTSA-2009-0059-0042); the U.S. Department of Agriculture (USDA)
Agricultural Research Service (Docket No. NHTSA-2009-0059-0043); and EPA (Docket No. NHTSA-
2009-0059-0052.1).

CDC commented that the health-related consequences of concurrent factors resulting from the
proposed action, such as increasing demand for and decreased availability of fossil fuels, should be
included in the scope of analysis pursuant to NEPA. It stated that the associated health impacts include
benefits to mental health and stress reduction. CDC suggested collaboration with public health
professionals. It also noted that the potential fleet design and composition by which vehicle

749 U.S.C. § 30111. The Secretary has delegated authority for these standards to NHTSA. See 49 CFR 1.50.
%8 See 49 U.S.C. § 30112 (prohibiting the importation of vehicles that do not comply with applicable standards).
% See Docket No. NHTSA-2009-0059-0054.
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manufacturers will comply with new CAFE standards deserves further analysis, and that modeling these
projections is critical to adequately analyzing the impact of new CAFE standards on the human
environment.

USDA Agricultural Research Service noted that it purchases the type of vehicles covered by the
proposed action and stated, therefore, that the increase in fuel economy of vehicles on the market will
help the agency achieve its fuel consumption and GHG emission reduction requirements under the Energy
Policy Act of 2005, EISA, and several executive orders.

EPA stated that it was supportive of the effort to raise fuel economy standards as part of the joint
EPA/NHTSA National Program and noted that NHTSA’s proposed action would result in environmental
benefits.®

1.5.3.2 State Agencies

Three state agencies provided comments on the DEIS: the Tennessee Department of
Transportation (Docket No. NHTSA-2009-0059-0046), the Missouri Department of Natural Resources
(Docket No. NHTSA-2009-0059-0051), and the New York Department of Transportation (Docket No.
NHTSA-2009-0059-0098).

The Tennessee Department of Transportation commented on the appropriateness of the joint
rulemaking and the National Program. It commended the joint effort as an effective way to develop
regulations in a coordinated fashion. The agency applauded NHTSA for developing rules that meet
Congress’ 2007 mandate for tighter CAFE standards and applying those standards by 2016, well in
advance of the 2020 deadline mandated by Congress. It also stated that this initiative is the single largest
step the United States can take to reduce energy consumption and GHG emissions and that the DEIS does
not properly portray the significance of these reductions. The agency also cautioned that the final
standards must guard against potential loopholes or other efforts to weaken the effectiveness of the
program.

The Missouri Department of Natural Resources expressed support for implementing a CAFE
standard more stringent than the No Action Alternative, but questioned some of the findings in the air
quality analysis. Most of the issues raised by the agency were related to the use of a 10 percent rebound
effect, which it questioned as not being appropriate. It noted that, by assuming an increase in vehicle
miles traveled due to improved fuel economy (i.e., the rebound effect), the DEIS is very conservative in
estimating reductions of toxic pollutant air emissions. The agency also expressed concern regarding
potential localized increases in emissions in nonattainment or maintenance areas due to the rebound effect
and the uncertainty of estimating ozone levels.

The New York Department of Transportation suggested that CAFE standards be set at as
stringent a level as possible using technology-forcing standards and that implementing more aggressive
standards more quickly would be appropriate. The Department also suggested that the economic benefits
of improved fuel economy at the consumer level were not considered and that the way in which the
discount rate is applied should be more clearly defined. In the Department’s opinion, the discount rate
should be applied to both costs and benefits. The Department also stated that consideration should be
given to the way in which the transportation sector might contribute to achieving an 80 percent reduction

8 Under Section 309 of the CAA, EPA is required to review and publicly comment on the environmental impacts of
major federal actions including actions that are the subject of EISs. If EPA determines that the action is
environmentally unsatisfactory, it is required by Section 309 to refer the matter to CEQ. The Office of Federal
Activities makes the referral.
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in GHG emissions by 2050. Finally, the Department also suggested that mitigation strategies for
offsetting future emissions increases be discussed.

1.5.3.3 Advocacy Groups

Four advocacy groups provided comments on the DEIS. Environmental Consultants of Michigan
submitted a comment (Docket No. NHTSA-2009-0059-0050.1), and, additionally, CBD, Sierra Club, and
Public Citizen submitted joint written comments (Docket No. NHTSA-2009-0059-0053.1). Mark Cooper
of the Consumer Federation of America, Ann Mensikoff of Sierra Club, and Lena Pons of Public Citizen
provided testimony at the public hearing.

In their combined comments, CBD, Sierra Club, and Public Citizen stated that the proposed
rulemaking could substantially impact endangered species and that an analysis of these impacts was
absent from the comparison of the impacts of each alternative in the DEIS. They stated that NHTSA
must complete an Endangered Species Act Section 7 Consultation to ensure that its action will not
jeopardize or adversely modify the critical habitat of threatened or endangered species.

With regard to the structure and readability of the DEIS, CBD, Sierra Club, and Public Citizen
specifically questioned the appropriateness of the DEIS comparison of alternatives in regard to GHG
reductions and climate change. They stated that comparing the alternatives based on their contribution to
the reduction in global temperature and sea-level rise in 2100 minimizes differences among alternatives to
the point that climate change impacts of the agency’s proposed action are not shown in an appropriate or
understandable context. They suggested that rather than being compared only to overall global
concentrations, alternatives should be analyzed in a narrower context, for example, by analyzing their
effects on emissions from motor vehicles in particular and on the U.S. transportation sector in general.

Also with regard to readability, Environmental Consultants of Michigan expressed concern that
the DEIS is not written in plain language, which prohibits decisionmakers and the public from fully
comprehending the analysis. They suggested presenting the impacts analysis in a context that is relevant
to the reader. Furthermore, they stated that requiring each agency to set its own standard under this joint
rulemaking was duplicative and unnecessary.

Additionally, CBD, Sierra Club, and Public Citizen expressed concern about how NHTSA’s
alternatives relate to the EPCA requirement to establish the “maximum feasible average fuel economy.”
They suggested that the DEIS fails to accurately describe maximum standards that are both
technologically feasible and economically practicable, and that, consequently, the DEIS fails to propose
standards at the maximum feasible level. They further criticized the DEIS for not considering a
“technology forcing” alternative that is technologically exhaustive.

CBD, Sierra Club, and Public Citizen also criticized the use of the Volpe model in setting CAFE
standards. They stated that the VVolpe model fails to adequately incorporate and respond to the real-world
impacts and costs at stake as a result of the impacts of climate change. Additionally, they suggested that
the Volpe model is insensitive to the social cost of carbon and therefore is an inappropriate tool to use in
setting CAFE standards.

CBD, Sierra Club, and Public Citizen also commented on the methodology for analyzing climate
change impacts. They stated that the DEIS fails to adequately address climate change tipping points.
They noted that under all scenarios considered in the DEIS, atmospheric CO, concentrations would reach
550 ppm or greater, which they stated is above the threshold for abrupt and catastrophic climate change
caused by exceeding tipping points. They argued that none of the alternatives adequately addresses the
need for deep reductions in CO, emissions. They also suggested alternative scenarios for modeling
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emission reduction impacts. Citing recent scientific evidence indicating that the avoidance of tipping
points and climate catastrophe requires reductions in atmospheric CO, concentrations to 350 ppm, they
suggested modeling alternative scenarios in which future emissions are controlled so that atmospheric
CO; concentrations do not exceed values ranging from 350 to 750 ppm.

Both the public testimony and written comments of CBD, Sierra Club, and Public Citizen
suggested that the DEIS fails to consider all reasonably foreseeable actions that could affect fuel
efficiency standards and GHG emissions from the transportation sector. They suggested that the DEIS
ignores foreseeable actions including the continued regulation of GHGs by California and the states and
the policies to reduce vehicle miles traveled.

1.5.3.4 Individuals

Four individuals provided comments on the DEIS: Gail Gilbert (Docket No. NHTSA-2009-
0059-0019), an anonymous commenter (Docket No. NHTSA-2009-0059-0044), Douglas Long (Docket
No. NHTSA-2009-0059-0045), and James Adcock (Docket No. NHTSA-2009-0059-0049).

All four commenters addressed the merits of the agency’s proposed action. Gail Gilbert stated
that, despite her concern for loopholes, she considered the standards to be a big step forward. The
anonymous commenter noted that the proposed action should not be under the control of the President or
the U.S. Government in general. Douglas Long stated that NHTSA’s proposed action would establish
regulations that would protect the American people by requiring that car manufacturers produce cleaner
and more fuel-efficient vehicles than previously required. James Adcock stated that NHTSA’s proposed
action does not represent a weighed consideration of climate change and that therefore NHTSA should
change its proposal.

James Adcock also raised several additional issues concerning the DEIS. One issue pertains to
the availability of materials for public review. For example, Mr. Adcock expressed frustration that the
2009 National Academy of Sciences update regarding the effectiveness and impact of CAFE standards
was not available in time for the DEIS comment period. Additionally, Mr. Adcock expressed concern
that the Volpe model could not be used on a personal computer for public validation of the model outputs.

Mr. Adcock further suggested that NHTSA should not base fuel economy regulations on vehicle
designs that manufacturers produce but never sell in great quantities. Rather, he claimed, NHTSA should
focus on the vehicle models that make up most of the vehicle sales. Similarly, Mr. Adcock expressed
concern regarding the technological assumptions used in the Volpe model. For example, he disagreed
with NHTSA’s decision to exclude certain technologies, such as electric vehicles and plug-in hybrid
electric vehicles, from consideration when setting CAFE standards for MYs 2012-2016.

Mr. Adcock also critiqued the DEIS discussion of the safety impacts of new CAFE standards. He
indicated that, although there might be a correlation between weight or footprint and safety, there is
unlikely to be a significant correlation to miles per gallon, contrary to what is reported in the DEIS.

Mr. Adcock also suggested that NHTSA fails to adequately account for species extinction when
estimating the social cost of carbon. He believes NHTSA'’s social cost of carbon is too low. Mr. Adcock
also noted that the “environmentally preferred alternative” is not identified in the DEIS.
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1.5.4 Summary of Rulemaking Comments Relevant to the DEIS

On September 28, 2009, EPA and NHTSA published the joint NPRM in the Federal Register.**
The publication of the proposed rule opened a 60-day comment period, and the public was invited to
submit comments on or before November 27, 2009 by posting to either the NHTSA or EPA docket
(NHTSA-2009-0059 or EPA-HQ-OAR-2009-0472). A total of 247 rulemaking comments was submitted
to the NHTSA docket and a total of 11,109 rulemaking comments was submitted to the EPA docket.
NHTSA reviewed these submissions and has fully considered them in the development of the final rule.
In addition, comments on the joint rulemaking were considered during the preparation of the EIS to
ensure that any comments that could affect the content of the EIS were taken into account. For purposes
of the EIS, NHTSA specifically looked for comments that were related to the EIS, such as comments
about the Preferred Alternative, the range of alternatives considered, and the analysis of environmental
impacts. Following is a brief description of the most common comments submitted on the rulemaking
that are relevant to the EIS.

Approximately 10,000 similar comments were received in support of the National Program. In
these comments, commenters stated that they believed the benefits of the rulemaking would include:
reducing GHG emissions from the transportation sector, thereby reducing climate change impacts;
curbing dependence on foreign oil; improving national security; revitalizing the auto industry; reducing
money spent on gasoline by consumers; encouraging the advancement and deployment of advanced
technologies; and providing consumers with cleaner vehicle choices. Some comments were petitions that
included signatures (more than 124,000 signatures were received).

Although expressing support for the rulemaking, some commenters questioned why joint rules by
two agencies were necessary. Many expressed the belief that NHTSA’s CAFE program is sufficient,
while a few stated that the EPA GHG rule could replace the CAFE program. Several commenters had
concerns about EPA’s regulation of GHG gases under CAA. Several states noted that the state waiver
from EPA already grants California and other states the authority to regulate GHG emissions from
vehicles. Several manufacturers and trade associations expressed appreciation that NHTSA and EPA
were proposing one national joint rule.

Although general support for the joint rulemaking was extensive, the second most frequent
comment or recommendation was to adopt a more aggressive alternative for achieving higher levels of
fuel economy and greater reductions in GHG emissions. These commenters were concerned that the
proposed rulemakings were insufficient to avoid the adverse impacts of global warming and did not
reflect fuel-saving technology advances that are currently or soon to be available. Commenters suggested
CO, reductions from vehicles should be in the 30-50 percent range. A frequent suggestion was to set
standards that required vehicles to reach 50 mpg by 2016 as opposed to the proposed 33.8 mpg combined
average in 2016Commenters also felt that the deadline for compliance with the EPA rule should be 2015,
not 2030. In addition to more aggressive alternatives, many commenters offered new alternatives for the
agencies to consider. These suggested alternatives covered a broad range of approaches, including ideas
beyond the jurisdictions of NHTSA and EPA. Suggestions included eliminating the use of gasoline and
relying on electric or hydrogen-powered vehicles; taxing gasoline at dramatically higher levels to reduce
average vehicle use; returning to the 55 mile-per-hour speed limit on U.S. interstates and highways;
rationing gasoline; promoting mass transit; retrofitting existing vehicles to improve their fuel economy;
and placing higher fuel economy standards on government-owned vehicles.

® proposed Rulemaking To Establish Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate
Average Fuel Economy Standards, 74 FR 49454 (Sep. 28, 2009).
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Specific comments also were received on the components of the alternatives analyzed in the
rulemaking. Some commenters expressed the belief that vehicle manufacturers have too much flexibility
in compliance and cite the credits and the attribute-based standards as examples of this flexibility. These
commenters are concerned that fully achieving the rule’s GHG reduction estimates will be undermined by
including these components, especially the proposed credits. Several commenters specifically expressed
concern regarding EPA’s credit for electric vehicles. Many stated that the benefit offered by this credit
did not, through a life-cycle analysis, account for the GHGs emitted by the power plants that would
provide these vehicles with their source of electricity. Other commenters, however, viewed the flexibility
and credits as a benefit because they could reduce compliance costs for the automobile industry and allow
for more consumer choice. Despite this compliance flexibility, other commenters noted that the rule’s
compliance costs, as estimated by NHSTA and EPA, are understated for small-volume manufacturers
because such manufacturers have fewer vehicles over which the costs can be spread.

Commenters also raised questions about the adequacy of several cost and benefit measurements
that are inputs into the Volpe model. In the EIS, the Volpe model establishes the mpg standard for the
alternative that maximizes net benefits (MNB) (Alternative 6) and the alternative under which total cost
equals total benefit (TCTB) (Alternative 9). Most notable were comments on the model’s estimate for the
social cost of carbon. The $20 per metric ton cost that was used initially was generally reproved as being
too low. These commenters expressed their belief that this cost does not adequately reflect the adverse
impacts of CO, emissions on society. Many of these commenters cited studies that used a much higher
cost estimate. Similarly, comments were made regarding the undervaluation of national security benefits.
These commenters believe that higher benefits should be claimed for reducing the nation’s dependence on
foreign oil and the possible resulting future reduction in defense costs. NHTSA responds to the DEIS
comments on the Volpe model in Section 10.2.3.4.2 of this EIS.

Comments also were also received on the environmental impacts of the rule. A few commenters
suggested that the environmental benefits of the rule in terms of climate change are inconsequential.
Some suggested that there is evidence that climate change science is based on incorrect assumptions and
data. One commenter suggested that the proposed rule relied too heavily on literature produced by the
Intergovernmental Panel on Climate Change (IPCC) and that other peer-reviewed research also should be
considered. Another commenter suggested that action is required now so that the climate tipping point is
not passed. Some commenters suggested that only a world with a global concentration of 350-ppm CO,
equivalent is sustainable. In this EIS, NHTSA discusses the effects of the rule on climate change in
Sections 3.4, 4.4, and 4.5. NHTSA responds to similar comments received on the DEIS in Section
10.2.4.6 on the comparison of alternatives and the context of the analysis, Section 10.3.3 on climate
tipping points, and Section 10.4.2 on climate methodology.

Several commenters suggested that a complete life cycle assessment of the rulemaking be
completed. One commenter suggested that automobile manufacturers and their parts suppliers will need
to retrofit their existing facilities or build new ones, which will require the extraction and processing of
raw and recycled materials into useable building materials, transportation of those materials, and
construction, which will produce GHG emissions. This commenter further suggested that vehicles will
likely be manufactured from lighter weight materials to meet higher fuel economy requirements; some of
these materials could require more energy to produce or recycle, leading to increased GHG emissions.

NHTSA agrees with these commenters that a complete life cycle assessment of the impacts of the
CAFE rulemaking, which would include estimates of energy use and emissions from both vehicle
manufacturing and the construction or modification of facilities for producing and assembling vehicle
components, would be an informative and interesting addition to its analysis of alternative increases in
CAFE standards. However, such an analysis would require a number of largely arbitrary assumptions
about uncertain variables — such as the number of facilities that would need to be constructed or modified
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—and the behavior of vehicle manufacturers. The necessary assumptions would introduce sufficient
uncertainty into the calculations of total energy use and emissions that NHTSA does not believe the
resulting analysis would be reliable or useful to decisionmakers. For example, a complete life cycle
analysis would require the agency to make assumptions about what fraction of manufacturers would build
new facilities or modify existing ones as a result of increased CAFE standards, what specific materials
and construction methods would be employed in building or modifying these facilities, and on what
magnitude or scale these facilities would operate. The agency does not believe it has any reasonable basis
for speculating about these parameters, or about other equally important assumptions that would be
necessary to conduct a comprehensive life cycle analysis of energy use and emissions resulting from
vehicle manufacturers’ responses to increases in CAFE standards for future model years. Therefore,
NHTSA has not attempted a complete life cycle assessment as part of the analysis for the EIS or final rule
establishing CAFE standards for MY 2012-2016 passenger cars and light trucks.

Many commenters expressed support for the rule because they believe the reduction in emissions
would improve public health by reducing asthma and other health issues related to poor air quality.
However, two states expressed concern about the possible increases in emissions of criteria pollutants and
air toxics, such as acetaldehyde, 1,3- butadiene ethylbenzene, toluene, and the xylene isomers, due to
increased vehicle use, stating that increases in these emissions could have direct health impacts. Two
states suggested that, in areas with little or no fuel-refining industry, the rebound effect would result in an
increase in criteria pollutant emissions that are of critical importance for compliance with the National
Ambient Air Quality Standard for ground-level ozone, primarily the emissions of volatile organic
compounds (VOC) and nitrogen oxides (NO,). One state suggested that the emissions of all air toxics
associated with the extraction, production, distribution, and combustion of fuel be examined and evidence
be presented demonstrating that the proposed National Program will not increase air toxics emissions
from mobile sources.

NHTSA addresses air quality, including emissions of criteria pollutants and air toxics both
nationwide and in nonattainment areas, in Sections 3.3 and 4.3 of the EIS and responds to comments
about the air analysis in Section 10.3.2. The analysis shows that VOC emissions would decrease in every
nonattainment area. NO, emissions would decrease in some nonattainment areas under Alternatives 2
through 4 and would decrease in all nonattainment areas under Alternatives 5 through 9. Some
nonattainment areas would have NO, emissions increases for some years and alternatives, but the
increases would be very small compared to total NO, emissions in the affected nonattainment areas. The
EIS air quality analysis covers the air toxics that EPA and the Federal Highway Administration have
identified those that typically are of greatest concern for emissions from highway vehicles (acetaldehyde,
acrolein, benzene, 1,3-butadiene, diesel particulate matter, and formaldehyde). The analysis includes
downstream (combustion) and upstream (extraction, production, storage, and distribution) emissions and
predicts both increases and decreases in emissions of air toxics depending on pollutant, calendar year, and
alternative. NHTSA conducted a photochemical air quality modeling analysis of the alternatives which
demonstrates beneficial impacts to health effects and health-related economic costs. The photochemical
air quality analysis is included as Appendix F of this EIS.

Some commenters pointed out that the rulemaking could affect vehicle safety due to changes in
vehicle size and weight. Commenters expressed satisfaction that the number of larger vehicles on the
road was likely to diminish and the number of smaller cars was likely to grow; however, they connected
this outcome to concerns about safety, citing tradeoffs between vehicle safety and weight reduction.
Commenters also expressed concerns that NHTSA and EPA reached different conclusions regarding the
safety-related impacts that could result from implementation of the proposed standards and that NHTSA
might be using outdated data. NHTSA incorporated the safety discussion from the preamble and Chapter
9 of the Preliminary Regulatory Impact Analysis on how future improvements in fuel economy might
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affect human health and welfare into the EIS in Section 3.5.4 (NHTSA 2009). NHTSA received similar
comments on the DEIS and provides a response in Section 10.3.4.1.

Some commenters expressed concern that the cost of cars would increase, creating an
affordability issue. Another commenter was concerned that the cost and availability of trucks would be
negatively affected and thereby would negatively affect people such as farmers and ranchers whose jobs
require trucks to haul heavy loads. Some commenters expressed concern that the cost for automobile
manufacturers to implement the rule would force them to reduce the number of people they employ.
Finally, commenters expressed general concerns about the affordability of cars manufactured to comply
with the new standards.

1.5.5 Next Steps in the NEPA Process and CAFE Rulemaking
No sooner than 30 days after the availability of this EIS is announced in the Federal Register by

EPA, NHTSA will execute a Record of Decision (ROD) and publish in the Federal Register the ROD and
a final joint rule with EPA. The ROD will state and explain NHTSA’s decision.
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Chapter 2 Proposed Action and Alternatives
21 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 alternatives 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.?

For this EIS, the National Highway Traffic Safety Administration (NHTSA) Proposed Action is
to set passenger car and light truck Corporate Average Fuel Economy (CAFE) standards for model years
(MYSs) 2012-2016 in accordance with the Energy Policy and Conservation Act (EPCA), as amended by
the Energy Independence and Security Act (EISA). In developing the new proposed MY's 2012-2016
CAFE standards and possible alternatives, NHTSA considered the four 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 considered relevant environmental and safety factors.” The NEPA analysis
presented in the Environmental Impact Statement (EIS) informs the agency’s action in setting CAFE
standards. During the standard-setting process, NHTSA consults with the U.S. Department of Energy
(DOE) and the Environmental Protection Agency (EPA) regarding a variety of matters as required by
EPCA. NHTSA also is guided by President Obama’s memorandum to the U.S. Department of
Transportation (DOT) on January 26, 2009, and the NHTSA/EPA Joint Rulemaking announced on May
19, 2009, as described in Chapter 1.

2.2 STANDARDS-SETTING

In developing the proposed MYs 2012-2016 standards, the agency developed and considered a
wide variety of alternatives. NHTSA took a new approach to defining alternatives as compared to the
most recent prior CAFE rulemaking. Inthe NOI, in response to comments received in the last round of
rulemaking, NHTSA selected a range of candidate stringencies that increased annually, on average, 3
percent to 7 percent. That same approach was carried over to this EIS and to the rulemaking. The
majority of the alternatives considered by the agency are defined as average percentage increases in

1 42 U.S.C. § 4332(2)(C). NEPA is codified at 42 U.S.C. § 4321, et seq.

% 40 CFR §§ 1502.14(a), (d).

% 40 CFR § 1502.13. See Vermont Yankee Nuclear Power Corp. v. Natural Res. Def. 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).

® As mentioned in Chapter 1, NHTSA interprets the statutory factors as including environmental issues and
permitting the consideration of other relevant societal issues, such as safety. 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 Federal Register (FR) 24352, 24364 (May 2, 2008).
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stringency — 3 percent per year, 4 percent per year, 5 percent per year, and so on. NHTSA believes that
this approach more clearly communicates the level of stringency of each alternative and is more intuitive
than alternatives defined in terms of different cost-benefit ratios, and still allows us to identify alternatives
that represent different ways to balance NHTSA'’s statutory requirements under EPCA/EISA.

In the NOI, we noted that each of the listed alternatives represents, in part, a different way in
which NHTSA could conceivably balance conflicting policies and considerations in setting the standards.
We were mindful that the agency would need to weigh and balance many factors, such as the
technological feasibility, economic practicability (including lead-time considerations for the introduction
of technologies and impacts on the auto industry), the impacts of the standards on fuel savings and CO,
emissions, as well as other relevant factors such as safety. For example, the 7-Percent Alternative, the
most stringent alternative, weighs energy conservation and climate change considerations more heavily
and technological feasibility and economic practicability less heavily. In contrast, the 3-Percent
Alternative, the least stringent alternative, places more weight on technological feasibility and economic
practicability. We recognized that the “feasibility” of the alternatives also may reflect differences and
uncertainties in the way in which key economic (e.g., the price of fuel and the social cost of carbon) and
technological inputs could be assessed and estimated or valued.

After working with EPA in thoroughly reviewing and in some cases reassessing the effectiveness
and costs of technologies, most of which are already being incorporated in at least some vehicles, market
forecasts and economic assumptions, we used the VVolpe model extensively to assess the technologies that
the manufacturers could apply in order to comply with each of the alternatives. This permitted us to
assess the variety, amount, and cost of the technologies that could be needed to enable the manufacturers
to comply with each of the alternatives. NHTSA estimated how the application of these and other
technologies could increase vehicle costs. The following sections describe the VVolpe model and the
inputs to the Volpe model, to help the reader gain an overview of the analytical pieces and tools used in
the agency’s analysis of alternatives.

2.2.1 Volpe Model

Since 2002, NHTSA has employed, as part of its analysis, a modeling system developed
specifically to assist NHTSA with applying technologies to thousands of vehicles and developing
estimates of the costs and benefits of potential CAFE standards. The CAFE Compliance and Effects
Modeling System, developed by the DOT Volpe National Transportation Systems Center and commonly
referred to as “the Volpe model,” enables the agency to efficiently, systematically, and reproducibly
evaluate many more regulatory options, including attribute-based CAFE standards required by EISA, than
were previously possible, and to do so much more quickly. Generally speaking, the model assumes that
manufacturers apply the most cost-effective technologies first, and as more stringent fuel economy
standards are evaluated, the model recognizes that manufacturers must apply less cost-effective
technologies. The model then compares the discounted present value of costs and benefits for any
specific CAFE standard. However, while the VVolpe model does calculate average changes in vehicle
prices (corresponding to total technology outlays and, where applicable, civil penalties), it does not
currently predict manufacturers’ decisions regarding the pricing or production of specific vehicle models.
Nor does it currently estimate for consumer behavioral responses such as buying fewer vehicles or buying
different types of vehicles.

Model documentation, publicly available in the rulemaking docket and on NHTSA’s website,
explains how the model is installed, how the model inputs and outputs are structured, and how the model
is used. The model can be used on any Windows-based personal computer with Microsoft Office 2003 or
2007 and the Microsoft .NET framework installed (the latter available without charge from Microsoft).
The executable version of the model, with all of its underlying source code and accompanying
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demonstration files, is also available on NHTSA’s website for public download. The current version of
the model was developed using Microsoft Development Environment 2003, and every line of computer
code (primarily in C*.NET) has been made available to individuals who have requested the code.

The Volpe model requires the following types of input information: (1) a forecast of the future
vehicle market; (2) estimates of the availability, applicability, and incremental effectiveness and cost of
fuel-saving technologies; (3) estimates of vehicle survival and mileage accumulation patterns, the
rebound effect, future fuel prices, the “social cost of carbon,” and many other economic factors; (4) fuel
characteristics and vehicular emissions rates; and (5) coefficients defining the shape and level of CAFE
curves to be examined. The model is a tool that the agency uses for analysis: it makes no a priori
assumptions regarding inputs such as fuel prices and available technology, and does not dictate the form
or stringency of the CAFE standards to be examined. The agency makes those selections based on the
best available information and data.

Using inputs selected by the agency, NHTSA projects a set of technologies each manufacturer
could apply in attempting to comply with the various levels of potential CAFE standards to be examined.
The model then estimates the costs associated with this additional technology utilization, as well as
accompanying changes in travel demand, fuel consumption, fuel outlays, emissions, and economic
externalities related to petroleum consumption and other factors.

Normally, the Volpe model uses technologies available on vehicles in the current year. For
example, when modeling MY 2014, only vehicle models with technologies “enabled” in MY 2014 would
be candidates for technology application. One of the updates to the model for the current rulemaking is
the addition of a “multi-year planning” capability, developed in response to comments to prior CAFE
rulemakings. When run in multi-year mode, the model is allowed to “look back” to earlier years when a
technology was enabled on any vehicles but not used, and consider “back-dating” the application of that
technology when calculating the effective cost. Thus, if the model did not apply an enabled technology in
either MY 2012 or MY 2013, then that technology remains available for multi-year application in MY
2014. Multi-year mode is anticipated to be most useful in situations where the model finds that a
manufacturer is able to reach compliance in earlier years of the modeling period (e.g., MY 2012) but is
challenged to reach compliance in later years (e.g., MY 2014). In these cases, the model can go back to
the earlier year and over-comply in order to make compliance in the later year easier to achieve.

Recognizing the uncertainty inherent in many of the underlying estimates in the model, such as
the social cost of carbon, the discount rate, and so on, NHTSA has used the VVolpe model to conduct both
sensitivity analyses, by changing one factor at a time, and a probabilistic uncertainty analysis (a Monte
Carlo analysis that allows simultaneous variation in these factors) to examine how key measures (e.g.,
mpg levels of the standard, total costs, and total benefits) vary in response to change in these factors. This
type of analysis is used to estimate the uncertainty of the costs and benefits of a given set of CAFE
standards.

The model can also be used to estimate the stringency that (a) generates a specified average
required CAFE level, (b) maximizes net benefits to society, (c) achieves a specified stringency at which
total costs equal total benefits, or (d) results in a specified total incremental cost, etc. The agency uses
this information from the Volpe model as a tool to assist in setting standards. For additional discussions
of the Volpe model and its inputs, see the NPRM and the Draft Technical Support Document (TSD). Any
changes made to the model inputs will be discussed in detail in the forthcoming joint NHTSA-U.S.
Environmental Protection Agency (EPA) Final Rule promulgating MYs 2012-2016 CAFE standards and
NHTSA'’s forthcoming Regulatory Impact Analysis (RIA), as well as the forthcoming NHTSA-EPA joint
TSD.
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Although NHTSA has used the VVolpe model as a tool to inform its consideration of potential
CAFE standards, the Volpe model does not determine the CAFE standards NHTSA will propose or
promulgate as final regulations. NHTSA considers the results of analyses conducted using the Volpe
model and external analyses, including assessments of greenhouse gases and air pollution emissions, and
technologies that may be available in the long term. NHTSA also considers whether the standards could
expedite the introduction of new technologies into the market, and the extent to which changes in vehicle
prices and fuel economy might affect vehicle production and sales. Using all of this information, the
agency considers the governing statutory factors, along with environmental issues and other relevant
societal issues, such as safety, and promulgates the maximum feasible standards based on its best
judgment on how to balance these factors.

2.2.2 Vehicle Market Forecast

To determine what levels of stringency are feasible in future model years, the agencies must
project what vehicles and technologies will exist in those model years, and then evaluate what
technologies can feasibly be applied to those vehicles to raise their fuel economy and lower their CO,
emissions. The agencies therefore establish a baseline vehicle fleet representing those vehicles, based on
the best available information and a reasonable balancing of various policy concerns, against which they
can analyze potential future levels of stringency and their costs and benefits.

NHTSA has historically based its analysis of potential new CAFE standards on detailed product
plans the agency has requested from manufacturers planning to produce passenger cars and light trucks
for sale in the United States. For this rulemaking, and as explained in the Draft TSD prepared jointly by
NHTSA and EPA, both agencies used a baseline vehicle fleet constructed beginning with CAFE
certification data for the 2008 model year, the most recent model year for which final data is currently
available from manufacturers. This data was used as the source for MY 2008 production volumes and
some vehicle engineering characteristics, such fuel economy ratings, engine sizes, numbers of cylinders,
and transmission types.

Some information important for analyzing new CAFE standards is not contained in the CAFE
certification data. EPA staff, in consultation with NHTSA staff, identified vehicle wheelbase and track
widths using data from Motortrend.com and Edmunds.com. This information is necessary for calculating
vehicle footprint, which is required for the analysis of footprint-based standards. Considerable additional
information regarding vehicle engineering characteristics is also important for estimating the potential to
add new technologies in response to new CAFE standards. In general, such information helps to avoid
“adding” technologies to vehicles that already have the same or a more advanced technology. Examples
include valvetrain configuration (e.g., overhead valve configuration [OHV], single overhead cam
[SOHC], double overhead cam [DOHC]), presence of cylinder deactivation, and fuel delivery (e.g.,
stoichiometric gasoline direct injection [SGDI]). To the extent that such engineering characteristics were
not available in certification data, EPA staff relied on data published by Ward’s Automotive,
supplementing this with information from internet sites such as Motortrend.com and Edmunds.com.
NHTSA staff also added some more detailed engineering characteristics (e.g., type of variable valve
timing) using data available from ALLDATA® Online. Combined with the certification data, all of this
information yielded a MY 2008 baseline vehicle fleet.

After the baseline was created the next step was to project the sales volumes for 2011-2016 model
years. The agencies used total projected light-duty vehicle volumes for this period from the Energy
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Information Administration (EIA) Annual Energy Outlook (AEO) 2010 Early Release (EIA 2009b).°
However, AEO projects sales only at the car and truck level, not at the manufacturer and model-specific
level, which are needed in order to estimate the effects new standards will have on individual
manufacturers. Therefore, EPA purchased and shared with NHTSA data from CSM-Worldwide and used
their projections of the number of vehicles of each type predicted to be sold by manufacturers in 2011-
2015.” This provided the year-by-year percentages of cars and trucks sold by each manufacturer as well
as the percentages of each vehicle segment, although it was, therefore, necessary to assume the same
manufacturer and segment shares in 2016 as in 2015. Using these percentages normalized to the AEO
projected volumes then provided the manufacturer-specific market share and model-specific sales for
MYs 2011-2016.

The processes for constructing the MY 2008 baseline vehicle fleet and subsequently adjusting
sales volumes to construct the MYs 2011-2016 baseline vehicle fleet are presented in detail in the Draft
TSD. Any changes made to the agency’s baseline vehicle fleet will be fully explained in the forthcoming
NHTSA-EPA joint TSD. For a detailed discussion of NHTSA’s prior product plan-based approach and
the current baseline vehicle fleet approach used by NHTSA and EPA for this rulemaking, including the
differences, advantages and disadvantages between the two approaches, see 11.B.3 of the NPRM.

2.2.3 Technology Assumptions

The analysis of costs and benefits employed in the Volpe model reflects NHTSA’s assessment of
a broad range of technologies that can be applied to passenger cars and light trucks. In the agency’s
rulemakings covering light truck CAFE standards for MYs 2005-2007 and MY's 2008-2011, the agency
relied on the 2002 National Academy of Sciences’ report Effectiveness and Impact of Corporate Average
Fuel Economy Standards for estimating potential fuel economy benefits and associated retail costs of
applying combinations of technologies (NRC 2002). In developing its final rule adopting CAFE
standards for MY 2011, NHTSA reviewed manufacturers’ technology data and comments it received on
its fuel saving technologies, and conducted its own independent analysis which involved hiring an
international engineering consulting firm that specializes in automotive engineering. This same
engineering consulting firm was also used by EPA in developing its advance NPRM to regulate
greenhouse gas (GHG) emissions under the Clean Air Act (CAA).®

In the MY 2011 CAFE Final Rule, as requested by the President in his January 2009
memorandum, NHTSA also stated that it would continue to review these technology assumptions and the
methodologies used to derive the costs and effectiveness values, in order to improve its assumptions. For
the MY's 2012-2016 rulemaking, NHTSA worked with EPA to revise and update a common list of fuel-
saving technology cost and effectiveness numbers. EPA is also using this list of fuel-saving technologies
in its model for development of CO, standards in the forthcoming joint NHTSA-EPA Final Rule. The
revised technology assumptions — that is, estimates of the availability, applicability, cost, and
effectiveness of fuel-saving technologies, and the order in which the technologies are applied — will be
described in greater detail in the forthcoming NHTSA-EPA joint TSD and in NHTSA'’s forthcoming RIA.

® The agencies have also used the reference scenario fuel price forecast from the preliminary release of AEO 2010
(E1A 2009b), and high and low fuel price forecasts from AEO 2009 (EIA 2009a). Both agencies regard AEO as a
credible source not only of such forecasts, but also of many underlying forecasts, including forecasts of the size the
future light vehicle market.

" EPA also considered other sources of similar information, such as J.D. Powers, and concluded that CSM was better
able to provide forecasts at the requisite level of detail for most of the model years of interest.

8 See NHTSA, Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year 2011, 74 FR 14196,
14233-14300 (Mar. 30, 2009); Environmental Protection Agency, Regulating Greenhouse Gas Emissions Under the
Clean Air Act, Proposed Rule, 73 FR 44354 (Jul. 30, 2008).
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The technologies considered by the model are briefly described below, under the five broad
categories of engine, transmission, vehicle, electrification/accessory, and hybrid technologies.

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

following:

Low-friction lubricants — low-viscosity and advanced low-friction lubricants oils are now
available with improved performance and better lubrication.

Reduction of engine friction losses — can 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.

Conversion to dual overhead cam with dual cam phasing — as applied to overhead valves
designed to increase the air flow with more than two valves per cylinder and reduce pumping
losses.

Cylinder deactivation — deactivates the intake and exhaust valves and prevents fuel injection
into some cylinders during light-load operation. The engine runs temporarily as though it
were a smaller engine which substantially reduces pumping losses

Variable valve timing — alters the timing or phase of the intake valve, exhaust valve, or both,
primarily to reduce pumping losses, increase specific power, and control residual gases.

Discrete variable valve lift — increases efficiency by optimizing air flow over a broader range
of engine operation which reduces pumping losses. Accomplished by controlled switching
between two or more cam profile lobe heights.

Continuous variable valve lift —is an electromechanically controlled system in which cam
period and phasing is changed as lift height is controlled. This yields a wide range of
performance optimization and volumetric efficiency, including enabling the engine to be
valve throttled.

Stoichiometric gasoline direct-injection technology — injects fuel at high pressure directly 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.

Combustion restart — can be used in conjunction with gasoline direct-injection systems to
enable idle-off or start-stop functionality. Similar to other start-stop technologies, additional
enablers, such as electric power steering, accessory drive components, and auxiliary oil
pump, might be required.

Turbocharging and downsizing — 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.

Exhaust-gas recirculation boost — increases the exhaust-gas recirculation used in the
combustion process to increase thermal efficiency and reduce pumping losses.
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« 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 very lean air/fuel mixture, than an
equivalent-performance gasoline engine. This technology requires additional enablers, such
as NOy trap catalyst after-treatment or selective catalytic reduction NO after-treatment.

Types of transmission technologies considered include:

« Improved automatic transmission controls — optimizes shift schedule to maximize fuel
efficiency under wide-ranging conditions, and minimizes losses associated with torque
converter slip through lock-up or modulation.

« Six-speed automatic transmissions — the gear ratio spacing and transmission ratio are
optimized to enable the engine to operate in a more efficient operating range over a broader
range of vehicle operating conditions.

o Dual clutch or automated shift manual transmissions — are similar to manual transmissions,
but the vehicle controls shifting and launch functions. A dual-clutch automated shift manual
transmission 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 transmission — commonly uses V-shaped pulleys connected by a metal
belt rather than gears to provide ratios for operation. Unlike manual and automatic
transmissions with fixed transmission ratios, continuously variable transmissions can provide
fully variable and an infinite number of transmission ratios that enable the engine to operate
in a more efficient operating range over a broader range of vehicle operating conditions.

« Manual 6-speed transmission — offers an additional gear ratio, often with a higher overdrive
gear ratio, than a 5-speed manual transmission.

Types of vehicle technologies considered include:

« Low-rolling-resistance tires — have characteristics that reduce frictional losses associated
with the energy dissipated in the deformation of the tires under load, therefore reducing the
energy needed to move the vehicle.

« Low-drag brakes — reduce the sliding friction of disc brake pads on rotors when the brakes
are not engaged because the brake pads are pulled away from the rotors.

o Front or secondary axle disconnect for four-wheel drive systems — provides a torque
distribution disconnect between front and rear axles when torque is not required for the non-
driving axle. This results in the reduction of associated parasitic energy losses.

« Aerodynamic drag reduction — is achieved by changing vehicle shape or reducing frontal
area, including skirts, air dams, underbody covers, and more aerodynamic side view mirrors.

« Mass reduction and material substitution — Mass reduction encompasses a variety of
techniques ranging from improved design and better component integration to application of
lighter and higher-strength materials. Mass reduction is further compounded by reductions in
engine power and ancillary systems (transmission, steering, brakes, suspension, etc.).
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Types of electrification/accessory and hybrid technologies considered include:

Electric power steering (EPS) — is an electrically-assisted steering system that has advantages
over traditional hydraulic power steering because it replaces a continuously operated
hydraulic pump, thereby reducing parasitic losses from the accessory drive.

Improved accessories (IACC) — may include high efficiency alternators, electrically driven
(i.e., on-demand) water pumps and cooling fans. This excludes other electrical accessories
such as electric oil pumps and electrically driven air conditioner compressors.

Air Conditioner Systems — These technologies include improved hoses, connectors, and seals
for leakage control. They also include improved compressors, expansion valves, heat
exchangers and the control of these components for the purposes of improving tailpipe CO,
emissions as a result of A/C use. These technologies are covered separately in the EPA RIA.

12-volt micro-hybrid (MHEV) — also known as idle-stop or start stop and commonly
implemented as a 12-volt belt-driven integrated starter-generator, this is the most basic hybrid
system that facilitates idle-stop capability. Along with other enablers, this system replaces a
common alternator with an enhanced power starter-alternator, both belt driven, and a revised
accessory drive system.

Higher Voltage Stop-Start/Belt Integrated Starter Generator (BISG) — provides idle-stop
capability and uses a high voltage battery with increased energy capacity over typical
automotive batteries. The higher system voltage allows the use of a smaller, more powerful
electric motor and reduces the weight of the motor, inverter, and battery wiring harnesses.
This system replaces a standard alternator with an enhanced power, higher voltage, higher
efficiency starter-alternator, that is belt driven and that can recover braking energy while the
vehicle slows down (regenerative braking).

Integrated Motor Assist (IMA)/Crank integrated starter generator (CISG) — provides idle-
stop capability and uses a high voltage battery with increased energy capacity over typical
automotive batteries. The higher system voltage allows the use of a smaller, more powerful
electric motor and reduces the weight of the motor, inverter, and battery wiring harnesses.
This system replaces a standard alternator with an enhanced power, higher voltage, higher
efficiency starter-alternator that is crankshaft mounted and can recover braking energy while
the vehicle slows down (regenerative braking).

2-mode hybrid (2MHEV) — is a hybrid electric drive system that uses 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. This improves both the transmission torque
capacity for heavy-duty applications and reduces fuel consumption and CO, emissions at
highway speeds relative to other types of hybrid electric drive systems.

Power-split hybrid (PSHEV) — a hybrid electric drive system that replaces the traditional
transmission with a single planetary gearset and a motor/generator. This motor/generator
uses the engine to either charge the battery or supply additional power to the drive motor. A
second, more powerful motor/generator is permanently connected to the vehicle’s final drive
and always turns with the wheels. The planetary gear splits engine power between the first
motor/generator and the drive motor to either charge the battery or supply power to the
wheels.
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Plug-in hybrid electric vehicles (PHEV) — are hybrid electric vehicles with the means to
charge their battery packs from an outside source of electricity (usually the electric grid).
These vehicles have larger battery packs with more energy storage and a greater capability to
be discharged. They also use a control system that allows the battery pack to be substantially
depleted under electric-only or blended mechanical/electric operation.

Electric vehicles (EV) — are vehicles with all-electric drive and with vehicle systems powered
by energy-optimized batteries charged primarily from grid electricity.

2.2.4 Economic Assumptions

The NHTSA analysis of the energy savings, emission reductions, and environmental impacts
likely to result from alternative CAFE standards relies on a range of forecasts, economic assumptions, and
estimates of parameters used by the Volpe CAFE model. These economic values play a significant role in
determining the reductions in fuel consumption, changes in emissions of criteria air pollutants and GHGs,
reductions in U.S. petroleum imports, and resulting economic benefits of alternative increases in CAFE
standards. Under alternatives where standards would be established, in part, by reference to their costs
and benefits (i.e., the Maximum Net Benefits Alternative, and the Total Cost Equals Total Benefit
Alternative), these economic values also affect the levels of the CAFE standards themselves.

The economic forecasts, assumptions, and parameters used in the Volpe CAFE model include the

following:

Forecasts of sales of passenger cars and light trucks for MYs 2012-2016.

Assumptions about the fraction of these vehicles that remain in service at different ages, how
rapidly average annual use of passenger cars and light trucks grows over time, and how
passenger car and light truck use declines with their increasing age.

Forecasts of fuel prices over the expected lifetimes of MYs 2012-2016 passenger cars and
light trucks.

Forecasts of expected future growth in total passenger car and light truck use, including
vehicles of all model years comprising the U.S. vehicle fleet.

The size of the gap between test and actual on-road fuel economy.

The magnitude of the fuel economy rebound effect, or the increase in vehicle use that results
from improved fuel economy.

Economic costs associated with U.S. consumption and imports of petroleum and refined
petroleum products, over and above their market prices.

Changes in emissions of criteria air pollutants and GHGs that result from saving each gallon
of fuel and from each added mile of driving.

The economic values of reductions in emissions of each criteria air pollutant and GHGs.

The value of increased driving range and less frequent refueling that results from increases in
fuel economy.
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« The costs of increased congestion, traffic accidents, and noise caused by added passenger car
and light truck use.

o The discount rate applied to future benefits.

Table 2.2-1 presents many of the specific forecasts, assumptions, and parameter values used to
calculate the energy savings, environmental impacts, and economic benefits of each alternative. The
direct, indirect, and cumulative impacts of the proposed CAFE alternatives examined in this EIS reflect
this specific combination of economic inputs in the Volpe model. Detailed descriptions of the sources of
forecast information, the rationale underlying each economic assumption, and the agency’s choices of
specific parameter values will be discussed in detail in the forthcoming joint NHTSA-EPA Final Rule and
NHTSA'’s forthcoming RIA, as well as the forthcoming joint EPA-NHTSA final TSD for fuel economy
and motor vehicle CO, emission standards.

NHTSA’s main analysis of energy use and emissions resulting from alternative CAFE standards
uses the forecasts, assumptions, and parameters reported in Table 2.2-1. The agency also analyzed the
sensitivity of its estimates to plausible variations in the values of many of these variables. The specific
alternative values of these variables that were used in the agency’s sensitivity analysis and their effects on
its estimates of fuel consumption and GHG emissions are reported and discussed in Section 2.4 of this
EIS.

Table 2.2-1
Forecasts, Assumptions, and Parameters
Used to Analyze Impacts of Regulatory Alternatives

Fuel Economy Rebound Effect 10%
"Gap" between Test and On-road MPG 20%
Value of Refueling Time ($ per vehicle-hour) $24.64
Annual growth in average vehicle use 1.15%
Fuel Prices (2012-50 average, $/gallon)

Retail gasoline price $ 3.66

Pre-tax gasoline price $3.29
Economic Benefits from Reducing Oil Imports ($/gallon) $0.17
Emission Damage Costs (2020, $/ton or $/metric ton)

Carbon monoxide (CO) $0

Volatile organic compounds (VOCs) $ 1,300

Nitrogen oxides (NOy) — vehicle use $ 5,300

Nitrogen oxides (NO,) — fuel production and distribution $ 5,100

Particulate matter (PM;s) — vehicle use $ 290,000

Particulate matter (PM2s) — fuel production and distribution $ 240,000

Sulfur dioxide (SOy) $ 31,000

Carbon dioxide (CO) $ 56a/

Annual Increase in CO, Damage Cost 3%
External Costs from Additional Automobile Use ($/vehicle-mile)

Congestion $0.054

Accidents $0.023

Noise $0.001

Total External Costs $0.078
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Table 2.2-1

Forecasts, Assumptions, and Parameters
Used to Analyze Impacts of Regulatory Alternatives

External Costs from Additional Light Truck Use ($/vehicle-mile)

Congestion $0.048
Accidents $0.026
Noise $0.001
Total External Costs $0.075
Discount Rate Applied to Future Benefits 3%
Reduction in Consumer Benefits from Potential Welfare Losses b/ 0%

al Federal government agencies are working toward, but do not yet have, an agreed-upon estimate
for the social cost of carbon (SCC) to support federal regulatory activities where reducing CO
emissions is an important potential outcome. Nevertheless, NHTSA is obligated under EPCA to
issue a CAFE rule regardless of whether there is a uniform federal government view on the
SCC. For the analysis in the FEIS, the agency modeled a primary SCC value of $56, and then
conducted a sensitivity analysis using $10 (see Section 2.4). However, neither of these values
is necessarily the estimate of SCC that the agency will ultimately select for valuing reductions in
CO; emissions in the final rule. The SCC used in the Volpe model in the Final EIS allows the
stringency of the CAFE standards for the MNB Alternative and the TCTB Alternative to be higher
than they would be for a lower valuation of SCC. This results in higher fuel savings and greater
changes in environmental impacts for these alternatives than would result from using a lower
SCC value in the model. The intent of this is to demonstrate the maximum differences in
environmental impacts among the alternatives. The environmental impacts of the action
alternatives other than the MNB Alternative and the TCTB Alternative are not significantly
affected by the valuation of social cost of carbon in the model, as shown in Table 2.4-1.

In contrast, the SCC value that was used in the main NPRM and DEIS analysis was the $20/ton
central value, based on interagency efforts to develop estimates of this value for government-
wide use. NHTSA notes that it was this $20/ton SCC value that was intended to represent the
federal government’s interim “central” estimate of the SCC. The $56/ton SCC value was
considered the “high” interim interagency SCC value for purposes of the NPRM and DEIS
analysis. See section VI.C.3.Liii of the NPRM, Chapter 4 of the draft joint TSD, and Chapter VI
of the PRIA for detail concerning the interim low, central, and high interagency guidance
regarding SCC. NHTSA utilizes the $56 figure only in order to demonstrate the maximum
potential environmental impacts, and not because the agency regards it as a more likely
estimate of the “true” SCC. Detailed descriptions of the rationale underlying each economic
assumption, and the agency’s choices of specific parameter values will be provided in the
forthcoming joint NHTSA-EPA Final Rule and NHTSA's forthcoming RIA, as well as the
forthcoming joint EPA-NHTSA final TSD for fuel economy and motor vehicle CO, emission
standards.

b/ The assumption used in the main analysis is that there is a zero percent reduction in consumer
benefits from potential welfare losses to vehicle buyers or overestimation of the value of fuel
savings, i.e., there are no losses in consumer welfare or errors in estimating the value of fuel
savings that would reduce the agency’s estimates of the benefits to vehicle buyers from
requiring higher fuel economy. This assumption is varied in the sensitivity analysis. See section
2.4 (Sensitivity Analysis) for an explanation of why consumer benefits could theoretically be
reduced due to potential welfare losses.

2.3 ALTERNATIVES

EPCA, as amended by EISA, requires NHTSA to adopt attribute-based fuel economy standards
for passenger cars and light trucks. NHTSA first employed this approach (then called “Reformed
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CAFE™) in establishing standards for MYs 2008-2011 light trucks.® In May 2008, NHTSA proposed
separate standards for MY's 2011-2015 passenger cars and light trucks, again using this approach.’® On
March 30, 2009, NHTSA issued a final rule for MY 2011 passenger cars and light trucks, again using this
approach.™

Under the standards, fuel economy targets are established for vehicles of different sizes. Each
manufacturer’s required level of CAFE is based on its distribution of vehicles among those sizes and the
fuel economy target required for each size. Size is defined by vehicle footprint.> The fuel economy
target for each footprint reflects the technological and economic capabilities of the industry. These
targets are the same for all manufacturers, regardless of the differences in their overall fleet mix.
Compliance is 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.

NHTSA must establish separate standards for MY's 2011-2020 passenger cars and light trucks.
The standards are subject to a minimum requirement regarding stringency: they must be set at levels high
enough to ensure that the combined U.S. passenger-car and light-truck fleet achieves an average fuel
economy level of not less than 35 mpg not later than MY 2020.* Additionally, EPCA, as amended by
EISA, requires that the CAFE standards for passenger cars and light trucks increase ratably in each model
year between MY 2011 and MY 2020. Standards must be “based on one or more vehicle attributes
related to fuel economy,” and “expressed in the form of a mathematical function.”**

A large number of alternatives can be defined along a continuum from the least to the most
stringent levels of potential CAFE standards. The specific alternatives NHTSA examined, described
below, encompass a reasonable range to evaluate the potential environmental impacts of the CAFE
standards and alternatives under NEPA, in view of EPCA requirements.

At one end of this range is the No Action Alternative (Alternative 1), which assumes no action
would occur under the National Program. Under that alternative, neither NHTSA nor EPA would issue a
rule regarding the CAFE standard or GHG emissions for MYs 2012-2016. The No Action Alternative
assumes that average fuel economy levels in the absence of CAFE standards beyond MY 2011 would
equal the higher of the agencies’ collective market forecast or the manufacturer’s required level of
average fuel economy for MY 2011. The MY 2011 fuel economy level represents the standard NHTSA
believes manufacturers would continue to achieve, assuming NHTSA does not issue a rule. 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 thus it would not
satisfy the EPCA requirement to set standards such that the combined fleet achieves a combined average

% See Average Fuel Economy Standards for Light Trucks, Model Years 2008-2011, 71 FR 17566, 17587-17625,
(Apr. 6, 2006) (describing this approach).

19 Notice of Proposed Rulemaking; Average Fuel Economy Standards, Passenger Cars and Light Trucks; Model
Years 2011-2015, 73 FR 24352 (May 2, 2008). The proposed standards include light truck standards for one model
year (MY 2011) that were previously covered by a 2006 final rule, Average Fuel Economy Standards for Light
Trucks, Model Years 2008-2011, 71 FR 17566 (Apr. 6, 2006).

1 gee Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year 2011, 74 FR 14196 (Mar. 30,
2009).

12 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.

349 U.S.C. § 32902(b)(2)(A).

449 U.S.C. § 32902(b)(3)(A).
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fuel economy of at least 35 mpg for MY 2020; nor would it satisfy the EPCA requirement to adopt annual
fuel economy standard increases).*

NHTSA is also considering eight action alternatives. Alternative 2 (3-Percent Alternative),
Alternative 3 (4-Percent Alternative), Alternative 5 (5-Percent Alternative), Alternative 7 (6-Percent
Alternative), and Alternative 8 (7-Percent Alternative), require the average fuel economy for the industry-
wide combined passenger car and light truck fleet to increase, on average, by a specified percentage for
each model year from 2012-2016. Because the percentage increases in stringency are “average”
increases, they may either be constant throughout the period or may vary from year to year. For a variety
of reasons, the annual rates of increase in achieved mpg levels for passenger cars and light trucks
separately will not exactly equal the rates of increase in combined passenger car and light truck required
average mpg levels under each alternative. These include the fact that under some alternatives, separate
required mpg levels for passenger cars and light trucks might not necessarily increase at annual rates that
are identical to those for the combined standard.

NHTSA also added three alternatives to the list of alternatives first proposed in the NOI — the
agency’s Preferred Alternative (Alternative 4), an alternative that maximizes net benefits (MNB)
(Alternative 6), and an alternative under which total cost equals total benefit (TCTB) (Alternative 9). The
agency’s Preferred Alternative represents the required fuel economy level that we have tentatively
determined to be the maximum feasible under EPCA, based on our balancing of statutory considerations.
See Section 2.1. The other two alternatives, MNB and TCTB, represent fuel economy levels that are
dependent on the agency’s best estimate of relevant economic variables (e.g., gasoline prices, social cost
of carbon, the discount rate, and rebound effect). See Section 2.2.4. The MNB Alternative and TCTB
Alternative provide the decisionmaker and the public with useful information about where the standards
would be set if costs and benefits were balanced in two different ways. All three alternatives (Preferred
Alternative, MNB Alternative, and TCTB Alternative) are placed in context by identifying
the approximate, on average, annual percentage fuel economy increase, so that the public is able to see
where they fall on the continuum of alternatives.

Each of the alternatives considered by NHTSA represent, in part, a different way in which
NHTSA conceivably could weigh EPCA’s statutory requirements and account for NEPA’s policies. For
example, the 7-Percent Alternative weighs energy conservation and climate change considerations more
heavily and technological feasibility and economic practicability less heavily. In contrast, the 3-Percent
Alternative, the least stringent action alternative evaluated here, places more weight on technological
feasibility and economic practicability. The “feasibility” of the alternatives also may reflect differences
and uncertainties in the way in which key economic (e.g., the price of fuel and the social cost of carbon)
and technological inputs could be assessed and estimated or valued. For additional detail and discussion
of how NHTSA considers the EPCA statutory and other factors that guide the agency’s determination of
“maximum feasible” standards, and inform an evaluation of the alternatives, we refer the reader to section
IV.F of the NPRM. For detailed calculations and discussions of manufacturer cost impacts and estimated
benefits for each of the DEIS alternatives, see Sections VIl and VIII of NHTSA’s PRIA.

15 Although EISA’s recent amendments to EPCA direct NHTSA to increase CAFE standards and do not permit the
agency to take no action on fuel economy, CEQ regulations mandate analysis of a no action alternative. See 40 CFR
8§ 1502.14(d). CEQ has explained that “the regulations require the analysis of the no action alternative even if the
agency is under a court order or legislative command to act.” Forty Most Asked Questions Concerning CEQ’s
National Environmental Policy Act Regulations, 46 FR 18026 (1981) (emphasis added).
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2.3.1 Alternative 1: No Action

The No Action Alternative assumes that no action would occur under CAFE (or under the
National Program).*® Under this alternative, NHTSA would not issue a rule regarding CAFE standards
for MYs 2012-2016. As explained above, the No Action Alternative assumes that average fuel economy
levels in the absence of CAFE standards beyond MY 2011 would equal the higher of the agencies’
collective market forecast or the manufacturer’s required level of average fuel economy for MY 2011.
The No Action MY 2016 achieved mpg forecast represents the market forecast for mpg, assuming that
NHTSA does not issue a rule."’

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: 3-Percent Alternative

The 3-Percent Alternative requires a 3-percent average annual increase in mpg, resulting in a
required MY 2016 fleetwide 35.5 mpg for passenger cars and 26.9 mpg for light trucks. The 3-Percent
Alternative also results in a combined required fleetwide 32.0 mpg in MY 2016.

2.3.3 Alternative 3: 4-Percent Alternative

The 4-Percent Alternative requires a 4-percent average annual increase in mpg, resulting in a
required MY 2016 fleetwide 37.2 mpg for passenger cars and 28.2 mpg for light trucks. The 4-Percent
Alternative also results in a combined required fleetwide 33.6 mpg in MY 2016.

2.3.4 Alternative 4: Preferred Alternative

The Preferred Alternative requires approximately a 4.3-percent average annual increase in mpg,
resulting in an estimated required MY 2016 fleetwide 37.8 mpg for passenger cars and 28.7 mpg for light
trucks. The Preferred Alternative also results in a combined estimated required fleetwide 34.1 mpg in
MY 2016. The agency’s Preferred Alternative represents the required fuel economy level that we have
tentatively determined to be the maximum feasible under EPCA, based on our balancing of statutory
considerations. A full discussion regarding the agency’s conclusion that Alternative 4 represents the
“maximum feasible” average fuel economy level that the Secretary decides the manufacturers can
achieve, considering the statutory and other relevant factors and is therefore the agency’s Preferred
Alternative will be found in the forthcoming joint NHTSA-EPA Final Rule.

16 Several commenters to the DEIS noted that the No Action Alternative should take into account state
implementation of GHG standards in the absence of federal action. NHTSA has retained the No Action Alternative
as defined in the DEIS without change. Although we agree that a number of states would likely enforce California
GHG standards absent federal action, we believe that no change is necessary to the No Action Alternative under
NEPA to properly inform the decisionmaker. For a full discussion of this issue, see the agency’s response to
comments in section 10.2.4.2 of this EIS.

17 See 40 CFR §§ 1502.2(¢) and 1502.14(d).

'8 See 40 CFR § 1502.14(d).

19 CEQ regulations mandate analysis of a no action alternative. See 40 CFR § 1502.14(d). CEQ has explained that
“the regulations require the analysis of the no action alternative even if the agency is under a court order or
legislative command to act.” Forty Most Asked Questions Concerning CEQ’s National Environmental Policy Act
Regulations, 46 FR 18026 (1981) (emphasis added).
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This alternative, along with EPA’s light-duty vehicle GHG emission standards, form the National
Program and are consistent with the National Fuel Efficiency Policy announced by President Obama on
May 19, 2009. Under the National Program, the overall light-duty vehicle fleet would reach 35.5 mpg in
MY 20186, if all reductions were made through fuel economy improvements.

2.3.5 Alternative 5: 5-Percent Alternative

The 5-Percent Alternative requires a 5-percent average annual increase in mpg, resulting in a
required MY 2016 fleetwide 39.1 mpg for passenger cars and 29.6 mpg for light trucks. The 5-Percent
Alternative also results in a required achieved fleetwide 35.2 mpg in MY 2016.

2.3.6 Alternative 6: MNB Alternative

In the MNB Alternative, the Volpe model applies technologies to the vehicle market forecast
until marginal benefits are estimated to equal marginal costs and net benefits are maximized. In this case,
the model continues to include technologies until the marginal cost of adding the next technology exceeds
the marginal benefit. This alternative requires approximately a 6.0-percent average annual increase in
mpg, resulting in a required MY 2016 fleetwide 40.9 mpg for passenger cars and 31.0 mpg for light
trucks. The MNB Alternative also results in a combined required fleetwide 36.9 mpg in MY 2016.

2.3.7 Alternative 7: 6-Percent Alternative

The 6-Percent Alternative requires a 6-percent average annual increase in mpg, resulting in a
required MY 2016 fleetwide 40.9 mpg for passenger cars and 31.0 mpg for light trucks. The 6-Percent
Alternative also results in a combined required fleetwide 36.9 mpg in MY 2016.

The 6-Percent Alternative results in required mpg in 2016 that is equal to the required mpg under
the MNB Alternative, but required mpg in 2012 through 2015 under the 6-percent Alternative is actually
slightly lower than under the MNB Alternative. In general, the net result is that there is very little
substantive difference in required mpg under the 6-percent and MNB Alternatives.

2.3.8 Alternative 8: 7-Percent Alternative

The 7-Percent Alternative requires a 7-percent average annual increase, resulting in a required
MY 2016 fleetwide 42.9 mpg for passenger cars and 32.6 mpg for light trucks. The 7-Percent Alternative
also results in a combined required fleetwide 38.7 mpg in MY 2016.

2.3.9 Alternative 9: TCTB Alternative

In the TCTB Alternative, the Volpe model applies technologies to the vehicle market forecast
until total costs equal total benefits. In this case, the model increases the standard to a point where
essentially total costs of the technologies added together over the baseline equals total benefits added over
the baseline. This alternative requires approximately a 6.6-percent on average annual increase in mpg,
resulting in a required MY 2016 fleetwide 42.3 mpg for passenger cars and 31.8 mpg for light trucks.

The TCTB Alternative also results in a combined required fleetwide 38.0 mpg in MY 2016.

The TCTB Alternative results in required mpg in 2016 that is just slightly lower than required
mpg under the 7-Percent Alternative, but required mpg in 2012 through 2015 under the TCTB Alternative
is slightly higher than under the 7-Percent Alternative. In general, the net result is that there is very little
substantive difference in required mpg under the 7-Percent and TCTB Alternatives.
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2.3.10 Fuel Economy Levels for Each Alternative

As explained in Sections 1.2.2.2 and 2.2, the CAFE levels required under an attribute-based
standard depend on the mix of vehicles produced for sale in the United States. The average fuel economy
levels actually achieved by passenger cars and light trucks in a given model year may differ from the
required CAFE levels for that model year. This occurs because some manufacturers’ average fuel
economy levels for their vehicles are projected to exceed the applicable CAFE standards during certain
model years, while other manufacturers’ fuel economy levels are projected to fall short of either the
passenger car or light truck CAFE standards during some model years. Table 2.3-1 shows the fuel
economy levels that would be required for each alternative not taking into account credits.

Table 2.3-1

Required MPG by Alternative

Alt.1  Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No  3%l/year 4%l/year ~4.3%lyear 5%lyear ~6.0%/year 6%lyear 7%lyear ~6.6%l/year
Action Increase Increase Increase Increase Increase Increase Increase Increase

Preferred MNB TCTB
2012
Passenger
Cars 30.5 31.8 32.1 33.4 32.4 33.1 32.7 33.0 33.4
Light Trucks 244 24.3 24.3 25.3 24.6 26.3 24.8 25.1 26.3
Combined 27.8 28.4 28.6 29.7 28.8 30.1 29.1 29.4 30.3
2013
Passenger
Cars 30.5 32.6 33.3 34.2 33.9 36.1 34.6 35.2 36.7
Light Trucks 244 24.8 25.3 25.9 25.7 27.8 26.2 26.7 28.0
Combined 27.8 20.1 29.7 30.5 30.3 32.4 30.8 314 32.8
2014
Passenger
Cars 30.5 33.6 34.6 35.0 355 38.1 36.6 37.6 39.2
Light Trucks 245 25.5 26.2 26.6 27.0 29.2 27.8 28.6 29.7
Combined 28.0 30.1 30.9 31.3 31.8 34.3 32.7 33.7 35.0
2015
Passenger
Cars 30.5 34.4 35.8 36.2 37.2 39.6 38.6 40.1 40.7
Light Trucks  24.4 26.1 27.1 27.5 28.2 30.3 29.3 30.4 30.7
Combined 28.0 31.0 32.2 32.6 33.4 35.7 34.7 36.1 36.5
2016
Passenger
Cars 30.5 35.5 37.2 37.8 39.1 40.9 40.9 42.9 42.3
Light Trucks  24.4 26.9 28.2 28.7 29.6 31.0 31.0 32.6 31.8
Combined 28.1 32.0 33.6 34.1 35.2 36.9 36.9 38.7 38.0

Analyzing the environmental impacts of these alternatives provides information on the full
spectrum of CAFE choices reasonably available to the decisionmaker. Although NEPA requires — and
this EIS analyzes — a full spectrum of alternatives, NHTSA is obligated by EPCA to consider additional
requirements and factors in setting “maximum feasible” CAFE standards: (1) technological feasibility,
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(2) economic practicability, (3) the effect of other motor vehicle standards of the Government on fuel
economy, and (4) the need of the Nation to conserve energy. %

Table 2.3-2 shows the estimated #* achieved fuel economy levels for each alternative. Comparing
Table 2.3-1 with Table 2.3-2 shows that estimated achieved combined mpg in 2016 would actually
exceed required mpg under the No Action Alternative, indicating that some manufacturers would exceed
the no action required mpg. Under other action alternatives, the estimated achieved mpg in 2016 would
be somewhat lower than the required mpg levels because some manufacturers are not expected to meet
passenger car or light truck standards under some alternatives.”* Estimated achieved and required fuel
economy levels differ because manufacturers will, on average, undercomply® in some model years and
overcomply?* in others.?

2049 U.S.C. § 32902(f).

21 As discussed above, the CAFE level required under an attribute-based standard depends on the mix of vehicles
produced for sale in the United States. NHTSA has developed the average mpg levels under each alternative based
on the vehicle market forecast that NHTSA and EPA have used to develop and analyze new CAFE and CO,
emissions standards.

22 Based on the agency’s analysis of technology application by manufacturers, given the different levels of
stringency represented by the different alternatives, some of the more stringent alternatives might require so much
more additional technology to be applied to vehicles that, although that level/amount of technology might be
feasible for individual vehicle models, it would be beyond the realm of technological feasibility or economic
practicability for the industry as a whole. Although NHTSA cannot predict how manufacturers will respond to the
alternative CAFE standards, and although the agency’s VVolpe model analysis evaluates only one possible way that
manufacturers could comply with whatever given level of CAFE standards, NHTSA believes that some of the more
stringent alternatives may involve levels of technology and cost that, considering the current state of the automotive
industry, would not be technologically feasible or economically practicable. See joint NHTSA-EPA NPRM, 74 FR
49454, 49695-49707.

% In NHTSA’s analysis, “undercompliance” is mitigated either through use of flex-fuel vehicle (FFV) credits, use of
existing or “banked” credits, or through fine payment. Because NHTSA cannot consider availability of credits in
setting standards, the estimated achieved CAFE levels presented here do not account for their use. In contrast,
because NHTSA is not prohibited from considering fine payment, the estimated achieved CAFE levels presented
here include the assumption that BMW, Daimler (i.e., Mercedes), Porsche, and Tata (i.e., Jaguar and Rover) will
only apply technology up to the point that it would be less expensive to pay civil penalties.

2 In NHTSA’s analysis, “overcompliance” occurs through multi-year planning: manufacturers apply some “extra”
technology in early model years (e.g., MY 2014) in order to carry that technology forward and thereby facilitate
compliance in later model years (e.g., MY 2016).

% Consistent with EPCA, NHTSA has not accounted for manufacturers’ ability to earn CAFE credits for selling
FFVs, carry credits forward and back between model years, and transfer credits between the passenger car and light
truck fleets when setting standards. However, to begin understanding the extent to which use of credits might
reduce manufacturers’ compliance costs and the benefits of new CAFE standards, NHTSA does analyze the
potential effects of provisions regarding FFVs. See Section 3.1.4.1.
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Table 2.3-2
Achieved MPG by Alternative
Alt.1  Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No  3%/year 4%l/year ~4.3%lyear 5%lyear ~6.0%l/year 6%lyear 7%lyear ~6.6%l/year
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB
2012
Passenger
Cars 321 32.6 32.9 33.1 33.0 33.3 33.2 334 33.5
Light Trucks 24.3 24.5 24.6 25.0 24.9 255 25.0 25.1 255
Combined 28.5 28.9 29.1 294 29.3 29.8 29.5 29.6 29.8
2013
Passenger
Cars 324 33.8 34.4 34.9 35.1 36.1 35.6 36.1 36.4
Light Trucks 24.5 251 255 26.0 26.0 27.2 26.5 26.9 27.4
Combined 28.9 29.8 30.3 30.9 30.9 32.1 315 32.0 32.3
2014
Passenger
Cars 325 34.2 35.3 35.8 36.2 37.7 37.0 37.9 38.2
Light Trucks 24.7 25.8 26.4 26.9 27.3 28.8 28.1 28.8 29.1
Combined 29.1 30.6 31.4 31.9 324 33.9 331 33.9 34.2
2015
Passenger
Cars 324 34.8 36.3 36.7 374 38.9 384 39.3 394
Light Trucks 24.7 26.4 27.2 27.5 28.2 29.8 29.3 30.2 30.2
Combined 29.2 31.3 324 32.8 335 351 34.6 35.5 35.6
2016
Passenger
Cars 324 35.7 37.3 37.7 38.8 40.2 40.3 41.3 41.0
Light Trucks 24.7 26.8 28.0 284 29.3 30.5 30.5 314 311
Combined 29.3 32.1 33.5 33.9 34.9 36.3 36.3 37.2 37.0

2.3.11 Greenhouse Gas Emission Standards for Light-duty Vehicles

As explained above, NHTSA’s proposed action is one part of a National Program consisting of
new standards for light-duty vehicles that will improve fuel economy and reduce GHG emissions. EPA
has proposed greenhouse gas emissions standards under Section 202(a) of the CAA, and NHTSA has
proposed CAFE standards under EPCA, as amended. EPA’s proposed standards would require light-duty
vehicles to meet an estimated combined average emissions level of 250 grams per mile (g/mi) of CO; in
MY 2016. The proposed standards for both agencies begin with MY 2012, with standards increasing in
stringency through MY 2016. They represent a harmonized approach that will allow industry to build a
single national fleet that will satisfy both the GHG requirements under the CAA and CAFE requirements
under EPCA/EISA. Given differences in their respective statutory authorities, however, the agencies’
proposed standards include some important differences. Refer to Section 3.7 for a discussion of these
differences.
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EPA is proposing GHG emissions standards, and Table 2.3-3 provides EPA’s estimates of its
projected overall fleet-wide CO, equivalent emission levels.?® The g/mi values are CO, equivalent values
because they include the projected use of air conditioning credits by manufacturers.

Table 2.3-3

Projected Fleet-Wide Emissions Compliance Levels under the Proposed
Footprint-Based CO, Standards (g/mi)

2012 2013 2014 2015 2016
Passenger Cars 261 253 246 235 224
Light Trucks 352 341 332 317 302
Combined Cars & Trucks 295 286 276 263 250

As shown in Table 2.3-3, fleet-wide CO, emission level requirements for cars under the proposed
approach are projected to increase in stringency from 261 to 224 grams per mile between MY 2012 and
MY 2016. Similarly, fleet-wide CO; equivalent emission level requirements for trucks are projected to
increase in stringency from 352 to 302 g/mi. As shown, the overall fleet average CO, level requirements
are projected to be 250 g/mi in 2016.

EPA anticipates that manufacturers will take advantage of program flexibilities such as flex
fueled vehicle credits, and car/truck credit trading. Due to the credit trading between cars and trucks, the
estimated improvements in CO, emissions are distributed differently than shown in Table 2.3-3, where
full manufacturer compliance is assumed. Table 2.3-4 shows EPA projection of the achieved emission
levels of the fleet for MY's 2012-2016, which does consider the increase in emissions due to program
flexibilities such as the flex fueled vehicle credits, as well as the impact of car/truck trading and optional
air conditioning credits. As shown in Table 2.3-4, the projected achieved levels are slightly higher for
MYs 2012-2015 due to the projected use of the proposed flexibilities, but in MY 2016 the achieved value
is projected to be 250 g/mi for the fleet.

Table 2.3-4

Projected Fleet-Wide Achieved Emission Levels under the Proposed
Footprint-Based CO, Standards (g/mi)

2012 2013 2014 2015 2016
Passenger Cars 264 254 245 232 220
Light Trucks 365 355 346 332 311
Combined Cars & Trucks 302 291 281 267 250

24 SENSITIVITY ANALYSIS

There are many variations in economic assumptions that can be used to examine the sensitivity of
costs and benefits for each of the alternatives, including future fuel prices, the value of reducing CO,
emissions (referred to as the social cost of carbon or SCC), the discount rate, the magnitude of the
rebound effect, and the value of oil import externalities. Different combinations of economic assumptions
can also affect the calculation of environmental impacts of the various action alternatives. This occurs
partly because some economic inputs to the Volpe model — notably fuel prices and the size of the rebound
effect — influence its estimates of vehicle use and fuel consumption, the main factors that determine

2% These levels do not include the effect of flexible fuel credits, transfer of credits between cars and trucks,
temporary lead time allowance, or any other credits with the exception of air conditioning.
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emissions of GHGs, criteria air pollutants, and airborne toxics. In addition, changes in economic
assumptions may affect the fuel economy levels required under the action alternatives established on the
basis of economic benefits and costs (i.e., Alternative 6 (MNB) and Alternative 9 (TCTB)).

The direct, indirect, and cumulative environmental impacts of the proposed CAFE Alternatives
examined in this EIS reflect the following combination of economic inputs to the VVolpe model, referred
to as the “Expected Value?”” model inputs:

« Annual Energy Outlook (AEO) 2010 Early Release Reference Case fuel price forecast;
o 3-percent discount rate used to determine present value of future costs and benefits;

e 10-percent rebound effect (the estimated increase in driving due to higher fuel economy
standards and its effect on the cost per mile traveled);

o $56 SCC (dollar value of per metric ton of CO, emission reductions);?®

o $0.17 reduction in oil import externalities per gallon of fuel saved (reduction in
macroeconomic costs of oil price shocks only; includes no reduction in monopsony payments
to oil producers or in military security outlays associated with oil imports).

NHTSA selected these values based on the best available information and data, but the agency
recognizes that the forecasts and assumptions they reflect are subject to considerable uncertainty. For
example, as noted in Table 2.2-1, the assumption used in the main analysis is that NHTSA’s estimates of
consumer benefits accurately reflect those perceived by potential vehicle buyers, that is, the agency has
correctly estimated the value of fuel savings that buyers will experience, and no potential welfare losses
to vehicle buyers will result from manufacturers’ efforts to increase fuel economy. It is possible,

%" The tern “Expected Value” is used as defined in this section and does not refer to the term’s normal mathematical
definition.

%8 Federal government agencies are working toward, but do not yet have, an agreed-upon estimate for the social cost
of carbon (SCC) to support federal regulatory activities where reducing CO, emissions is an important potential
outcome. Nevertheless, NHTSA is obligated under EPCA to issue a CAFE rule regardless of whether there is a
uniform federal government view on the SCC. For the analysis in the FEIS, the agency modeled a primary SCC
value of $56, and then conducted a sensitivity analysis using $10 (see Section 2.4). However, neither of these values
is necessarily the estimate of SCC that the agency will ultimately select for valuing reductions in CO, emissions in
the final rule. The SCC used in the Volpe model in the FEIS allows the stringency of the CAFE standards for the
MNB Alternative and the TCTB Alternative to be higher than they would be for a lower valuation of SCC. This
results in higher fuel savings and greater changes in environmental impacts for these alternatives than would result
from using a lower SCC value in the model. The intent of this is to demonstrate the maximum differences in
environmental impacts among the alternatives. The environmental impacts of the action alternatives other than the
MNB Alternative and the TCTB Alternative are not significantly affected by the valuation of SCC in the model, as
shown in Table 2.4-1.

In contrast, the SCC value that was used in the main NPRM and DEIS analysis was the $20/ton central value, based
on interagency efforts to develop estimates of this value for government-wide use. NHTSA notes that it was this
$20/ton SCC value that was intended to represent the federal government’s interim “central” estimate of the SCC.
The $56/ton SCC value was considered the “high” interim interagency SCC value for purposes of the NPRM and
DEIS analysis. See section VI.C.3.Liii of the NPRM, Chapter 4 of the draft joint TSD, and Chapter V1I1 of the
PRIA for detail concerning the interim low, central, and high interagency guidance regarding SCC. NHTSA utilizes
the $56 figure only in order to demonstrate the maximum potential environmental impacts, and not because the
agency regards it as a more likely estimate of the “true” SCC. Detailed descriptions of the rationale underlying each
economic assumption, and the agency’s choices of specific parameter values will be provided in the forthcoming
joint NHTSA-EPA Final Rule and NHTSA’s forthcoming RIA, as well as the forthcoming joint EPA-NHTSA final
TSD for fuel economy and motor vehicle CO, emission standards.
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however, that the agency’s estimates of benefits from improving fuel efficiency overstate the benefits that
potential vehicle buyers believe they will actually experience, or that the agency has failed to account for
changes in other vehicle attributes that will be necessary for manufacturers to comply with higher fuel
economy standards.

Specifically, buyers might not value increased fuel economy as highly as the agency’s
calculations suggest, either because they have shorter time horizons than the expected vehicle lifetimes
assumed by NHTSA, or because they discount future fuel savings at rates higher than the 3-percent
discount rate used by the agency. Potential buyers might also anticipate lower fuel prices in the future
than those forecast by EIA, or they might expect larger differences between vehicles’ rated and actual on-
road mpg levels than the agency projects. Achieving the fuel economy improvements required by stricter
CAFE standards could also require manufacturers to compromise the performance, passenger- and cargo-
carrying capacity, safety, or other features of some vehicle models. This could reduce the overall utility
that those models offer to their owners, despite the fact that the agency’s analysis of feasibility was
designed to allow manufacturers to hold these attributes constant while still achieving the desired levels
of fuel economy. If this occurs, it could be viewed by potential buyers as a loss in welfare associated with
requiring higher fuel economy, which NHTSA would have failed to acknowledge or deduct from its
estimates of benefits from requiring higher fuel economy.

As a way of evaluating the potential effect of this issue, NHTSA has included several alternative
estimates of reductions in consumer benefits in the sensitivity analysis. These runs are labeled in the last
three lines of Table 2.4-1 as 25% Consumer Benefits, 50% Consumer Benefits, and 75% Consumer
Benefits. The 25% Consumer Benefits sensitivity run assumes that the actual benefits to consumers from
higher fuel economy are only 25 percent as large as NHTSA’s estimate, either because the agency has
overestimated the value of fuel savings to vehicle owners or because of accompanying changes in vehicle
attributes that result in losses in consumer welfare. Similarly, the 50% Consumer Benefits sensitivity run
assumes that the true benefits of fuel savings to buyers are only half as large as the agency’s estimate,
while the 75% Consumer Benefits sensitivity run assumes that 25 percent of consumer benefits from
higher fuel economy represents an overestimate of the value of fuel savings, or are offset by losses in
consumer welfare. All other model inputs used in these sensitivity runs are the Expected Value inputs.

We emphasize that, as illustrated in Table 2.4-1, for most of the alternatives fuel consumption is
not sensitive to this assumption. Alternative 6 and Alternative 9 (the MNB and TCTB alternatives) are
sensitive to this assumption because the stringency of these alternatives is determined by relating benefits
to costs. Therefore, any reduction in benefits will reduce the stringency of CAFE standards that would be
established by each of these alternatives, thus increasing total fuel consumption under each alternative.
Because environmental impacts associated with each action alternative are derived primarily from
changes in total fuel consumption from its baseline level under the No Action Alternative, the
environmental impacts associated with most action alternatives are not sensitive to changes in the
assumption regarding reduced consumer benefits due to overestimation of the value of fuel savings, or
potential welfare losses.

The agency recognizes that, with respect to Alternatives 6 and 9, both the achieved fuel economy
standards and resulting environmental impacts under Alternatives 6 and 9 depend, in part, on the choice
of inputs utilized by the VVolpe model. Table 2.4-1 presents a sensitivity analysis of how changes in key
economic variables, including fuel price projections, the value of reducing CO, emissions, oil import
externalities, consumer benefits losses, and the rebound effect influence the estimates of total fuel
consumption over the period from 2012 to 2060 for selected Alternatives. The change in projected 2012-
2060 fuel consumption associated with different economic inputs to the Volpe model also indicates the
magnitude of related changes in emissions of criteria air pollutants, greenhouse gases, and airborne toxics,
as well as in their associated environmental impacts. Table 2.4-1 shows that fuel consumption is
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relatively sensitive to fuel price projections, and somewhat sensitive to the estimated rebound effect, but
relatively insensitive to changes in model input values for the discount rate, SCC, consumer benefit
losses, and oil import externalities.

Table 2.4-1
Sensitivity Analysis of Fuel Consumption (2012-2060; billion gallons) under Expected Value Model
Input Assumptions versus other Model Input Assumptions for Selected Alternatives
Alt. 1 Alt. 2 Alt. 4 Alt. 6 Alt. 9
No 3%lyear ~4.3%lyear Increase ~6.0%/year Increase  ~6.6%/year
Action  Increase Preferred MNB Increase
TCTB

Expected Value

Model Inputs 10,180 9,479 9,081 8,613 8,488

High AEO Fuel

Price Forecast 10,175 9,444 9,050 8,514 8,462

Low AEO Fuel

Price Forecast 10,190 9,533 9,116 8,773 8,564

7% Discount

Rate a/ 10,180 9,479 9,081 8,635 8,488

5% Rebound

Effect 10,179 9,373 8,926 8,413 8,277

15% Rebound

Effect 10,181 9,585 9,236 8,813 8,699

$10/ton CO, b/ 10,180 9,479 9,081 8,607 8,488

5¢/gal Oil Import

Externality 10,180 9,479 9,081 8,613 8,488

25% Consumer

Benefits 10,180 9,479 9,081 8,789 8,489

50% Consumer

Benefits 10,180 9,479 9,081 8,719 8,489

75% Consumer

Benefits 10,180 9,479 9,081 8,633 8,488

a/  Non-climate benefits in this sensitivity case are discounted at 7%. Non-climate benefits in the main
analysis and all other sensitivity cases are discounted at 3% per guidance from the Office of Management
and Budget. See Office of Management and Budget, Circular No. A-4 (2003), Docket No. NHTSA-2009-
0059-0041.

b/ The sensitivity run using the $10/ton SCC estimate discounts climate-related benefits at the same 5% rate
used to develop the $10/ton SCC estimate. In contrast, the $56/ton SCC estimate used in the
environmental analysis of this EIS discounts climate-related benefits at 3%, because that is the discount
rate that was used to develop the $56/ton SCC estimate. The discounting of climate-related benefits is
explained in the joint NPRM. 74 FR 49454, 49677. The 7% discount rate is only used in the sensitivity
analysis case labeled accordingly, and is only applied to non-climate benefits in that case.

The Expected Value model inputs result in 10,180 billion gallons of fuel consumption from 2012
to 2060 under the No Action Alternative, and 8,488 billion gallons under the TCTB Alternative, with fuel
consumption under other action alternatives falling within this range. Changing the projected fuel price
input to the AEO High Fuel Price Forecast (while leaving other model inputs the same) reduces projected
2012-2060 fuel consumption under each alternative by 0.05 percent to 1.15 percent from its estimated
level under that alternative with the Expected Value model inputs (including the AEO Reference Case
fuel price forecast). In contrast, changing the projected fuel price input to the AEO Low Fuel Price
Forecast (while leaving other model inputs the same) increases projected 2012-2060 fuel consumption for
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each alternative by 0.10 percent to 1.86 percent from its level under that alternative using the Expected
Value model inputs (including the AEO Reference Case fuel price forecast).

Reducing the rebound effect to 5 percent (while leaving other model inputs values the same,
including the Reference Case fuel price forecast) reduces projected 2012-2060 fuel consumption for each
alternative by 0.01 percent to 2.49 percent from its level under the same alternative with a 10 percent
rebound effect (the Expected Value model input). In contrast, increasing the rebound effect to 15 percent
increases projected 2012-2060 fuel consumption for each alternative by 0.01 percent to 2,49 percent. The
sensitivity analysis in Table 2.4-1 shows that changes in the input values for the discount rate, the SCC,
and oil import externalities result in less than a 1-percent change in projected 2012-2060 fuel
consumption under each alternative (and less than a 0.01-percent change under most alternatives).

These results occur because variation in fuel prices and the magnitude of the rebound effect
influence total vehicle use (as measured by the number of vehicle-miles traveled, or VMT), one of the
two determinants of fuel consumption, under each alternative. This reflects the response of average
vehicle use to changes in fuel cost per mile; variation in fuel prices directly affects fuel cost per mile,
while the rebound effect expresses the sensitivity of average vehicle use to the resulting change in fuel
cost per mile.? In addition, changes in fuel prices and the rebound effect significantly change the
stringency of CAFE standards under alternatives that would establish standards on the basis of benefits
and costs (Alternatives 6 and 9), which reinforces the effect of changes in vehicle use on total fuel
consumption under those alternatives.

In contrast, variation in other economic assumptions, including the discount rate, the value of
reducing CO, emissions, the reduced consumer benefits assumptions, and the value of petroleum import
externalities have almost no effect on vehicle use under any alternative. Further, changes in these
variables have only modest effects on the stringency of CAFE standards under alternatives that would
establish standards on the basis of the economic costs and benefits from requiring higher fuel economy.
As a consequence, changes in assumptions about these variables have little effect on total fuel
consumption, as Table 2.4-1 illustrates, although changes in these variables do have significant effects on
the total economic benefits resulting from the different Action Alternatives.

2.5 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 examined in this EIS. NHTSA considered these alternatives and discusses
them below along with the reasons why we believe these alternatives do not warrant further analysis in
this EIS.

e 100 mpg

One commenter suggested NHTSA examine an alternative of setting standards to achieve 100
mpg within 5 years. NHTSA did not pursue this suggested alternative for two reasons. First, a
fleet-wide 100-mpg average would require the production of vehicles different from those now
made in volume at a rate that is not possible in 5 years, as well as the elimination of vehicles for
which there is consumer demand and for which manufacturers currently have supply contracts
established to build in the near future. Second, the suggested approach would not be an
appropriate balancing of the statutory factors listed in EPCA since the measures are not
economically practicable based on manufacturers’ limitations concerning retooling and

2 Mathematically, the rebound effect is equal in magnitude to the elasticity of average vehicle use with respect to
fuel cost per mile driven, although the rebound effect is customarily expressed as a positive percentage.
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established supply contracts.®® Indeed, the suggested approach would result in a level that is
substantially higher than the “maximum feasible” CAFE standard, as required by EPCA.

« \Wedge Approach

The Attorneys General commented that NHTSA’s EIS should show how the MY's 2012-2016
CAFE rules contribute to reducing GHG emissions and addressing global warming by evaluating
whether the new CAFE rules could constitute a stabilization wedge. While this is an approach,
the agency declines to pursue a wedge analysis to fulfill its obligations under NEPA. CEQ
regulations require NHTSA to rigorously explore all reasonable alternatives and examine their
direct and indirect effects on climate change.®® NHTSA’s current approach demonstrates changes
in CO, concentration, global mean surface temperature, regional temperature and precipitation,
and sea level for each alternative. Analysis of stabilization wedges, and framing the alternatives
in terms of fractions of a stabilization edge, would only allow for a conceptual analysis of CO,
reductions. NHTSA believes that framing the alternatives as average annual percentage increase
over current fuel economy levels is more intuitive to the public and to decisionmakers than
framing the alternatives as suggested by the commenter. Therefore, NHTSA believes its chosen
approach for addressing global warming is best able to describe the direct and indirect effects of
climate change on all reasonable alternatives in accordance with NEPA. NHTSA has added a
discussion of the wedge theory and how NHTSA’s proposed action generally looks in terms of a
stabilization wedge in Section 3.4.4.1.

o Least Capable Manufacturer

In their scoping comments the Alliance of Automobile Manufacturers (“AAM?”) suggested an
alternative of NHTSA setting standards tailored to the “least capable manufacturer.” As NHTSA
explained in the FEIS for MY 2011 CAFE standards, the agency chose not to pursue the
suggested approach for two reasons. First, the approach would not result in the EISA mandated
fuel economy increases — namely, 35 mpg by MY 2020. Second, tailoring to the least capable
manufacturer is unnecessary in Reformed CAFE, which was codified when EISA required that all
CAFE standards be based on one or more vehicle attributes.*> Reformed CAFE standards specify
variable levels of CAFE depending on the production mix of each manufacturer, making it
unnecessary to tailor to the least capable manufacturer.

e Variations based on increases from EISA MY 2020 endpoint

The AAM also suggested that NHTSA “consider crafting a couple of alternatives that would
model increased CAFE stringency levels over the baseline level for MY 2020 as required by
EISA. For instance: Alternative (2) could be redefined as improving fuel economy at the rate
necessary to achieve 35 mpg fleet average fuel economy in MY 2020...Alternative (3) could be
defined as improving fuel economy at the rate necessary to achieve a 36.75 mpg fleet average
fuel economy in MY 2020, an increase of 5 [percent] above EISA’s baseline level in MY 2020.”
Docket No. NHTSA-2009-0059-0007. NHTSA recognizes that this is one possible approach to
creating regulatory alternatives, but instead prefers to establish regulatory alternatives by
specifying average annual percentage increases over MY 2011 CAFE standards because the
agency believes alternatives expressed this way are more intuitive and understandable to the

0 49US.C.§ 32902(f) (the determination of maximum feasibility is based on: technological feasibility, economic
practicability, the effect of other motor vehicle standards on fuel economy, and the need of the United States to
conserve energy).

°! See 40 CFR § 1502.14-16.

%249 U.S.C. § 32902(b)(3)(A); see 73 FR 24352, 24354-24355 (May 2, 2008).
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2.6

public. We believe this approach best fulfills the goals of NEPA to inform both decisionmakers
and the general public. CEQ regulations instruct agencies to write an EIS using plain language to
enable understandability of complex environmental analyses for both decisionmakers and the
public.®®* CEQ regulations also indicate that a major purpose of an EIS is to facilitate public
involvement in and knowledge of the NEPA process.** NHTSA believes the approach chosen for
generating alternatives best presents understandable regulatory approaches to CAFE increases.

e Technology Exhaustion

In the 2008 EIS, NHTSA analyzed a “technology exhaustion” alternative, which was
developed by using the Volpe model to progressively increase the stringency of the standard in
each model year until every manufacturer (among those without a history of paying civil
penalties) exhausted technologies estimated to be available during the relevant model years. In
its scoping comments, the Center for Biological Diversity stated that NHTSA should include one
or more “technology forcing” alternatives, which would include standards that may appear
impossible today, but which would force innovation as industry strives to meet a challenging
standard. We consider the upper range of alternatives presented in this EIS to be technology
forcing in the sense that at these higher average annual percentage increases some manufacturers
run out of technologies, which would provide encouragement to seek other technologies to
improve fuel economy. Since these higher average annual percentage increase regulatory
alternatives would tend to induce manufacturers to do something they could not do with available
technologies, they are in that sense “technology forcing” as well. We consider our range of
alternatives to represent a reasonable range of possible agency actions.

COMPARISON OF ALTERNATIVES

The CEQ NEPA regulations direct federal agencies to use the NEPA process to identify and

assess the reasonable alternatives to proposed actions that would avoid or minimize adverse effects of
these actions upon the quality of the human environment.*® CEQ regulations 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), [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. *

This section summarizes the direct, indirect, and cumulative effects of the proposed action and

alternatives on energy resources, air quality, and climate. For more detailed discussions on assumptions
and methodologies associated with the direct, indirect, and cumulative effects of the proposed action and
alternatives on energy resources, air quality and climate, see Sections 3.1 and 4.1. Please note that
assumptions and methodologies may differ for each regulatory alternative. No quantifiable, alternative-
specific effects were identified for the other resources discussed in Chapters 3 and 4 of this EIS. Refer to
the text in Chapter 3 and 4 for qualitative discussions of the potential direct and indirect effects of the
alternatives on these other resources.

% See 40 CFR § 1502.8.

% See 40 CFR § 1500.1(b).
% See 40 CFR § 1500.2(e).
% See 40 CFR § 1502.14.
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The consideration of the effects goes beyond MY's 2012-2016 vehicles. In the alternatives
analyzed in the EIS, the growth in the number of passenger cars and light trucks in use throughout the
United States, combined with assumed increases in their average use (annual vehicle miles traveled per
vehicle), is projected to result in growth in total passenger car and light truck travel. This growth in travel
outpaces improvements in fuel economy for each of the action alternatives, resulting in projected
increases in total fuel consumption by U.S. passenger cars and light trucks. Because CO, emissions are a
direct consequence of total fuel consumption, the same result is projected for total CO, emissions from
passenger cars and light trucks. NHTSA estimates that the proposed CAFE standards will reduce fuel
consumption and CO, emissions from what they otherwise are estimated to be in the absence of the
CAFE program (i.e., fuel consumption and CO, emissions under the “no action” alternative). For more
detailed discussions on assumptions and methodologies associated with the direct, indirect, and
cumulative effects of the proposed action and alternatives on energy resources, air quality and climate,
see Sections 3.1 and 4.1.

2.6.1 Direct and Indirect Effects

Under NEPA, direct effects “are caused by the action and occur at the same time and place.” 40
CFR § 1508.8. CEQ regulations define indirect effects as those that “are caused by the action and are
later in time or father removed in distance but are still reasonably foreseeable. Indirect effects may
include ... effects on air and water and other natural systems, including ecosystems.” 40 CFR § 1508.8.
Below is a description of the direct and indirect effects of the CAFE alternatives on energy, air quality,
and climate.

2.6.1.1 Energy

Tables 2.6-1 through 2.6-3 show the impact on annual fuel consumption for passenger cars and
light trucks from 2020 through 2060, when the entire passenger car and light truck fleet is likely to be
composed of MY 2016 or later passenger cars. Table 2.6-1 shows annual total fuel consumption (both
gasoline and diesel gasoline equivalent) under the No Action Alternative and the eight action alternatives.
For passenger cars, fuel consumption under the No Action Alternative is 205.5 billion gallons in 2060.
Fuel consumption ranges from 188.4 billion gallons under Alternative 2 (3-Percent Alternative) to 166.5
billion gallons under Alternative 8 (7-Percent Alternative). Fuel consumption is 179.4 billion gallons
under the Preferred Alternative.

For light trucks, fuel consumption under the No Action Alternative is 113.0 billion gallons in
2060. Fuel consumption ranges from 104.6 billion gallons under Alternative 2 (3-Percent Alternative) to
92.4 billion gallons under Alternative 8 (7-percent annual increase in mpg). Fuel consumption is 99.4
billion gallons under the Preferred Alternative (Alternative 4).

For passenger cars and light trucks combined, fuel consumption under the No Action Alternative
is 318.5 billion gallons in 2060. Fuel consumption ranges from 293.0 billion gallons under Alternative 2
(3-Percent Alternative) to 258.9 billion gallons under Alternative 8 (7-percent annual increase in mpg).
Fuel consumption is 278.8 billion gallons under the Preferred Alternative (Alternative 4).
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Table 2.6-1

Passenger Car Annual Fuel Consumption and Fuel Savings by Alternative
(billion gallons gasoline equivalent)

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%lyear 7%lyear ~6.6%/year
Calendar Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Fuel Consumption
2020 74.1 70.5 68.9 68.4 67.5 66.2 66.4 65.6 65.6
2030 103.9 955 92.0 91.1 89.0 86.5 86.5 84.8 85.2
2040 134.5 123.3 118.6 117.4 114.7 111.3 111.3 109.0 109.6
2050 167.6 153.6 147.7 146.2 142.8 138.6 138.6 135.8 136.5
2060 205.5 188.4 181.2 179.4 175.2 170.0 170.0 166.5 167.4
Fuel Savings Compared to No Action
2020 -- 3.6 5.2 5.7 6.6 7.9 7.7 8.5 8.4
2030 -- 8.4 11.9 12.8 14.8 17.4 17.3 19.1 18.7
2040 - 11.2 15.9 17.1 19.9 23.2 23.3 25.5 24.9
2050 - 14.0 19.8 21.3 24.8 28.9 29.0 31.8 31.1
2060 -- 17.2 24.3 26.2 30.4 355 355 39.0 38.1
Table 2.6-2

Light Truck Annual Fuel Consumption and Fuel Savings by Alternative
(billion gallons gasoline equivalent)

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%l/year ~6.0%/year 6%lyear 7%lyear ~6.6%l/year
Calendar  Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Fuel Consumption
2020 75.8 73.5 72.4 71.9 714 70.2 70.5 69.8 69.8
2030 72.2 67.7 65.7 64.9 63.9 62.2 62.2 61.1 61.3
2040 78.6 73.1 70.5 69.6 68.3 66.2 66.1 64.8 65.1
2050 93.0 86.2 83.0 81.9 80.4 77.8 77.7 76.1 76.5
2060 113.0 104.6 100.7 994 97.5 94.4 94.3 92.4 92.8
Fuel Savings Compared to No Action
2020 - 23 3.4 3.9 4.4 5.6 5.4 6.0 6.1
2030 -- 4.4 6.5 7.2 8.2 10.0 10.0 11.0 10.9
2040 -- 5.6 8.2 9.1 10.3 12.4 125 13.8 135
2050 - 6.8 10.0 11.1 12.6 15.2 15.3 16.9 16.5
2060 - 8.3 12.3 13.5 15.5 18.6 18.7 20.6 20.2
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Table 2.6-3

Car & Light Truck Annual Fuel Consumption and Fuel Savings by Alternative a/
(billion gallons gasoline equivalent)

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%lyear 7%l/year ~6.6%l/year
Calendar  Action Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
Fuel Consumption
2020 149.9 144.0 141.3 140.3 139.0 136.5 136.9 135.4 135.4
2030 176.0 163.2 157.7 156.0 153.0 148.7 148.7 146.0 146.5
2040 213.2 196.4 189.1 187.0 183.0 177.5 177.4 173.9 174.7
2050 260.5 239.7 230.7 228.2 223.2 216.5 216.3 211.9 213.0
2060 318.5 293.0 281.9 278.8 272.7 264.5 264.3 258.9 260.3
Fuel Savings Compared to No Action
2020 - 6.0 8.7 9.7 10.9 135 13.0 145 14.5
2030 - 12.8 18.4 20.0 23.1 27.4 27.3 30.1 29.5
2040 - 16.8 24.1 26.2 30.2 35.7 35.8 39.3 38.4
2050 - 20.8 29.9 32.4 37.4 44.1 44.3 48.6 47.5
2060 - 255 36.6 39.7 45.8 54.0 54.2 59.6 58.3

a/ Some of the values shown for car and light truck fuel consumption in this table vary slightly from the sum of
values shown separately for passenger cars and light trucks in previous tables due to rounding error.

2.6.1.2 Air Quality

Table 2.6-4 summarizes the total national criteria and air toxic pollutant emissions in 2030 for the
nine alternatives, left to right in order of generally increasing fuel economy requirements. Changes in
overall emissions between the No Action Alternative and Alternatives 2 through 4 are generally smaller
than those between the No Action Alternative and Alternatives 5 through 9. In the case of particulate
matter (PM, ), sulfur oxides (SOy), nitrogen oxides (NOy), and volatile organic compounds (VOCs), the
No Action Alternative results in the highest emissions, and emissions generally decline as fuel economy
standards increase across alternatives. Across Alternatives 4 through 9 some emissions increase from one
alternative to another, but emissions remain below the levels under the No Action Alternative. In the case
of carbon monoxide (CO), emissions under Alternatives 2 through 4 are slightly higher than under the No
Action Alternative. Emissions of CO generally decline as fuel economy standards increase across
Alternatives 5 through 9.

The trends for toxic air pollutant emissions across the alternatives are mixed. Annual emissions
of acetaldehyde in 2030 increase under each successive alternative from the No Action Alternative to
Alternative 4, and then decrease from Alternative 5 to Alternative 9. Annual emissions of acrolein in
2030 are higher than under the No Action Alternative. Acrolein emissions increase, though not
consistently, from the No Action Alternative to Alternative 8, and then decrease under Alternative 9.
Annual emissions of 1,3-butadiene in 2030 increase under each successive alternative from the No Action
Alternative to Alternative 3 and then decrease, though not consistently, from Alternative 3 to Alternative
9. The minimum emissions of 1,3-butadiene occurs under Alternative 8. Annual emissions in 2030 of
benzene and DPM decrease from the No Action Alternative to Alternative 9, though the decrease is not
consistent between Alternatives 6 and 9. The minimum emissions of benzene and DPM occur under
Alternative 8. Annual emissions of formaldehyde in 2030 decrease from the No Action Alternative to
Alternative 2. Formaldehyde emissions increase, though not consistently, from Alternative 2 to
Alternative 8, and then decrease slightly under Alternative 9.
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Table 2.6-4

Nationwide Criteria Pollutant Emissions and Toxic Air Pollutant Emissions from Passenger Cars and Light
Trucks (tons/year, Calendar Year 2030) by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%l/year ~6.0%/year 6%lyear 7%lyear ~6.6%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase

Preferred MNB TCTB
Criteria Pollutant Emissions
Carbon
monoxide
(CO) 20,516,692 20,625,314 20,653,244 20,611,910 19,847,892 19,203,414 19,361,096 18,867,420 19,034,022
Nitrogen
oxides (NOy) 1,425,733 1,410,414 1,402,605 1,398,774 1,371,749 1,345,911 1,351,818 1,332,981 1,338,453
Particulate
matter (PM,s) 84,021 81,726 80,498 80,206 81,194 81,484 81,637 82,126 81,839
Sulfur oxides
(SO,) 216,228 200,884 194,149 192,374 192,985 191,324 190,961 190,214 189,760
\Volatile
organic
compounds
(VOCs) 1,881,987 1,810,076 1,778,691 1,767,262 1,708,646 1,649,731 1,655,217 1,614,158 1,627,859
[Toxic Air Pollutant Emissions
IAcetaldehyde 7,927 7,951 7,973 7,976 7,929 7,905 7,902 7,872 7,879
IAcrolein 391 394 395 397 425 449 445 463 457
Benzene 28,961 28,900 28,863 28,815 28,203 27,673 27,788 27,388 27,519
1,3-butadiene 3,751 3,771 3,777 3,776 3,747 3,724 3,734 3,717 3,722
Diesel
particulate
matter (DPM) 113,884 105,735 102,053 100,991 99,301 96,641 96,743 95,220 95,595
Formaldehyde 9,190 9,173 9,194 9,224 9,580 9,911 9,818 10,051 9,964

The reductions in emissions are expected to lead to reductions in adverse health effects as
compared to the No Action Alternative. Table 2.6-5 summarizes the national changes in health outcomes
in 2030 for the nine alternatives, left to right in order of increasing fuel economy requirements. There
would be reductions in adverse health effects nationwide under Alternatives 2 (3-Percent Alternative)
through 9 (TCTB) compared to the No Action Alternative. The No Action Alternative results in no
reductions in adverse health effects and the reductions become larger as fuel economy standards increase
and emissions decrease across alternatives. These reductions primarily reflect the projected PM, 5
reductions, and secondarily the reductions in SO,.

The economic value of health impacts would vary proportionally with changes in health
outcomes. Table 2.6-6 lists the corresponding annual monetized health benefits in 2030 under
Alternatives 2 (3-Percent Alternative) through 9 (TCTB) compared to the No Action Alternative.
Monetized health benefits are given based on data from two alternative studies, which EPA considers co-
equal, and for two alternative assumptions of the discount rate, 3 percent and 7 percent, consistent with
EPA policy for presentation of future health benefits.
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Table 2.6-5

Nationwide Changes in Health Outcomes from Criteria Pollutant Emissions (cases/year)
from Passenger Cars and Light Trucks by Alternative a/

Alt.1  Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Out. No  3%l/year 4%lyear ~4.3%l/year 5%lyear ~6.0%/year 6%lyear 7%l/year ~6.6%lyear
and Action Increase Increase Increase Increase Increase MNB Increase Increase Increase

Year b/ Preferred TCTB
Mortality (ages 30 and older), Pope et al.

2030 0 -149 -223 -243 -235 -257 -247 -251 -257
Mortality (ages 30 and older), Laden et al.

2030 0 -380 -571 -623 -600 -658 -632 -643 -657
Chronic bronchitis

2030 0 -97 -146 -160 -155 -170 -163 -166 -169
Emergency Room Visits for Asthma

2030 0 -137 -204 -222 -211 -228 -221 -224 -230
Work Loss Days

2030 0 -17,499 -26,298 -28,705  -27,756 -30,507  -29,237 -29,792 -30,423

a/ Negative changes indicate reductions; positive emissions changes are increases.
b/ Changes in health outcome for the No Action Alternative are shown as zero because the No Action Alternative is
the baseline to which emissions under the action alternatives are compared.

Table 2.6-6

Nationwide Monetized Health Benefits (U.S. million dollars/year) from Criteria Pollutant Emissions
from Passenger Cars and Light Trucks by Alternative a/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Rate No 3%lyear 4%l/year ~4.3%lyear 5%lyear ~6.0%/year 6%lyear 7%lyear ~6.6%/year
and Action Increase Increase Increase Increase Increase Increase Increase Increase

Year p/ Preferred MNB TCTB
3% Discount Rate

Pope et al.

2030 0 -1,322 -1,983 -2,164 -2,087 -2,287 -2,197  -2,235 -2,284
Laden et al.

2030 0 -3,239 -4,860 -5,302 -5,112 -5,603 -5,382 5477 -5,596
7% Discount Rate

Pope et al.

2030 0 -1,199 -1,799 -1,963 -1,893 -2,075 -1,993 -2,028 -2,072
Laden et al.

2030 0 -2,926 -4,390 -4,789 -4,618 -5,061 -4,861  -4,947 -5,055

a/ Negative changes indicate monetized health benefits; positive emissions changes indicate monetized health
disbenefits.

b/ Changes in outcome for the No Action Alternative are shown as zero because the No Action Alternative is the
baseline to which impacts under the action alternatives are compared.

2.6.1.3 Climate Change

This EIS uses a climate model to estimate the changes in CO, concentrations, global mean
surface temperature, and changes in sea level for each alternative. NHTSA also estimated changes in
global precipitation.
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2.6.1.3.1 GHG Emissions

Table 2.6-7 shows total GHG emissions and emissions reductions from new passenger cars and
light trucks, summed for the period 2012 through 2100 under each of the nine alternatives. Although
GHG emissions from this sector will continue to rise over the period (absent other reduction efforts)
across all the alternatives, the effect of the alternatives is to slow this increase by varying amounts.
Emissions for the period range from 227,700 million metric tons of CO, (MMTCO,) for the 7%/year
Increase (Alternative 8) to 276,000 MMTCO, for the No Action Alternative (Alternative 1). Compared
to the No Action Alternative, projections of emissions reductions over the period 2012 to 2100 due to the
MYs 2012-2016 CAFE standards range from 20,700 to 48,300 MMTCO,. Compared to cumulative
global emissions of 5,293,896 MMTCO, over this period (projected by the RCP 4.5 MiniCAM reference
scenario), this rulemaking is expected to reduce global CO, emissions by about 0.4 to 0.9 percent.

Table 2.6-7
Emissions and Emissions Reductions (MMTCO,) from 2012-2100 by Alternative a/
Emissions Reductions
Compared
Alternative Emissions to No Action Alternative
1 No Action 276,000 0
2 3%lyear Increase 255,300 20,700
3 4%lyear Increase 246,300 29,700
4 ~4.3%lyear Increase, Preferred 243,800 32,300
5 5%lyear Increase 238,900 37,100
6 ~6.0%lyear Increase, MNB 232,200 43,900
7 6%lyear Increase 232,100 43,900
8 7%lyear Increase 227,700 48,300
9 ~6.6%l/year Increase, TCTB 228,700 47,300
al  The numbers in this table have been rounded for presentation purposes. As a result, the
reductions might not reflect the exact difference of the values in all cases.

To get a sense of the relative impact of these reductions, it can be helpful to consider the relative
importance of emissions from passenger cars and light trucks as a whole and to compare them against
emissions projections for the United States. U.S. passenger cars and light trucks currently account for
approximately 19.1 percent of CO, emissions in the United States (EPA 2009a). With the action
alternatives reducing U.S. passenger car and light truck CO, emissions by 7.5 to 17.5 percent of
cumulative emissions from 2012 to 2100, the CAFE alternatives would have a noticeable impact on total
U.S. CO; emissions. Compared to total U.S. CO, emissions in 2100 projected by the MiniCAM reference
scenario of 7,886 MMTCO,, the action alternatives would reduce annual U.S. CO, emissions by 3.9 to
9.1 percent in 2100. As another comparison of the magnitude of these reductions, average annual CO,
emission reductions from the CAFE alternatives range from 232 to 543 MMTCO, over 2012 to 2100,
equivalent to the annual CO, emissions of 60 to 141 coal-fired power plants.*” Figure 2.6-1 shows
projected annual emissions from passenger cars and light trucks under the MYs 2012-2016 alternative
CAFE standards.

%" Estimated using EPA’s Greenhouse Gas Equivalencies Calculator (EPA 2009b).
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Figure 2.6-1. Projected Annual Emissions (MMTCO,) by Alternative
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Under all of the alternatives analyzed, growth in the number of passenger cars and light trucks in
use throughout the United States, combined with assumed increases in their average use, is projected to
result in growth in total passenger car and light truck travel. This growth in travel overwhelms
improvements in fuel economy for each of the alternatives, resulting in projected increases in total fuel
consumption by U.S. passenger cars and light trucks over most of the period shown in the table. Because
CO; emissions are a direct consequence of total fuel consumption, the same result is projected for total
CO, emissions from passenger cars and light trucks.

Emissions of CO,, the primary gas that drives climate effects, from the U.S. passenger car and
light truck fleet represented about 3.3 percent of total global emissions of CO, in 2005.% Although
substantial, this source is still a small percentage of global emissions. The relative contribution of CO,
emissions from the U.S. passenger cars and light trucks 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).

2.6.1.3.2 CO, Concentration, Global Mean Surface Temperature, Sea-level Rise,
and Precipitation

Table 2.6-8 shows estimated CO, concentrations, increase in global mean surface temperature,
and sea-level rise in 2030, 2050, and 2100 under the No Action Alternative and the eight action
alternatives. Figures 2.6-2 through 2.6-5 graphically illustrate estimated CO, concentrations and
reductions for the eight action alternatives.

Table 2.6-8

CO, Concentrations, Global Mean Surface Temperature Increase, and Sea-level Rise
by Alternative a/
Global Mean Surface
CO; Concentration Temperature Increase Sea-level Rise
(parts per million) (°C) (centimeters)

2030 2050 2100 2030 2050 2100 2030 2050 2100

Totals by Alternative

1 No Action 441.8 514.8 783.0 0.923 1557 3.136 8.38 15.17 38.00
2 3%lyear Increase 441.6 514.3 781.0 0.922 1554 3.128 8.38 15.16 37.94
3 4%lyear Increase 441.5 514.0 780.2 0.922 1553 3.125 8.38 15.15 37.91
4 ~4.3%lyear Increase, Preferred 441.5 514.0 7799 0.922 1553 3.124 8.38 15.15 37.90
5 5%lyear Increase 441.5 513.8 7795 0.921 1552 3.122 8.38 15.15 37.88
6 ~6.0%l/year Increase, MNB 441.4 513.7 778.8 0.921 1551 3.120 8.38 15.14 37.86
7 6%lyear Increase 441.4 513.7 778.8 0.921 1551 3.120 8.38 15.14 37.86
8 7%lyear Increase 441.4 5136 7784 0.921 1551 3.118 8.38 15.14 37.84
9 ~6.6%l/year Increase, TCTB 441.4 5136 7785 0.921 1551 3.118 8.38 15.14 37.84
Reductions under Alternative CAFE Standards

2 3%lyear Increase 0.2 0.5 20 0.001 0002 0007 000 0.01 006
3 4%lyear Increase 0.3 0.8 2.8 0.001 0.003 0.011 0.00 0.02 0.09
4 ~4.3%lyear Increase, Preferred 0.3 0.8 3.1 0.001 0.004 0.012 0.00 0.02 o0.10
5 5%lyear Increase 0.3 1.0 3.5 0.002 0.004 0.014 0.00 0.02 0.12
6 ~6.0%l/year Increase, MNB 0.4 11 4.2 0.002 0.006 0.016 0.00 0.03 0.14
7 6%lyear Increase 0.4 11 4.2 0.002 0.006 0.016 0.00 0.03 0.14
8 7%lyear Increase 0.4 1.2 46 0.002 0.006 0.018 0.00 0.03 0.16
9 ~6.6%l/year Increase, TCTB 0.4 1.2 4.5 0.002 0.006 0.017 0.00 0.03 0.16

al  The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not
reflect the exact difference of the values in all cases.

* Includes land-use change and forestry, and excludes international bunker fuels.
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Figure 2.6-2. CO, Concentrations (ppm)
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Figure 2.6-3. Global Mean Surface Temperature Increase (°C)
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Figure 2.6-4. Reduction in CO, Concentrations (ppm) Compared to the No Action Alternative
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Figure 2.6-5. Reduction in Global Mean Temperature Compared to the No Action Alternative
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Table 2.6-8 lists the impacts on sea-level rise under the scenarios and shows sea-level rise in 2100
ranging from 38.00 centimeters under the No Action Alternative to 37.84 centimeters under Alternatives
8 and 9, for a maximum reduction of 0.16 centimeters by 2100 from the No Action Alternative.

Estimated CO, concentrations for 2100 range from 778.4 ppm under Alternative 8 to 783.0 ppm
under the No Action Alternative. For 2030 and 2050, the range is even smaller. Because CO,
concentration is the key driver of other climate effects (which in turn act as drivers on the resource
impacts discussed in Section 4.5), this leads to small differences in these effects. For the No Action
alternative, the temperature increase from 1990 is 0.92 °C (1.65 °F) for 2030, 1.56 °C (2.80 °F) for 2050,
and 3.14 °C (5.65 °F) for 2100. The differences among alternatives are small, as shown in Figures 2.6-2
through 2.6-5. For 2100, the reduction in temperature increase, in relation to the No Action Alternative,
ranges from 0.007 °C (0.013 °F) to 0.018 °C (0.032 °F).

Given that all the action alternatives reduce temperature increases slightly in relation to the No
Action Alternative, they also slightly reduce predicted increases in precipitation, as shown in Table 2.6-9.

In summary, the impacts of the proposed action and alternatives on global mean surface
temperature, precipitation, or sea-level rise are small in absolute terms. This is because the action
alternatives have a small proportional change in the emissions trajectories in the RCP 4.5 MiniCAM
reference scenario.® This is due primarily to the global and multi-sectoral nature of the climate problem.
Although these effects are small, they occur on a global scale and are long-lived.

NHTSA examined the sensitivity of climate effects to key assumptions used in the analysis. The
sensitivity analysis is based on the results provided for two CAFE alternatives — the No Action
Alternative (Alternative 1) and the Preferred Alternative (Alternative 4) — using climate sensitivities of
2.0, 3.0, and 4.5 °C for a doubling of CO, concentrations in the atmosphere. The sensitivity analysis was
conducted for only two CAFE alternatives, as this was deemed sufficient to assess the effect of various
climate sensitivities on the results.

The use of different climate sensitivities (the equilibrium warming that occurs at a doubling of
CO; from pre-industrial levels) not only directly affects warming, it also indirectly affects CO,
concentration (through feedbacks on the solubility of CO; in the oceans) and sea-level rise (through
effects on thermal expansion and melting of land-based ice).

As shown in Table 2.6-10, the sensitivity of the simulated CO, emissions in 2030, 2050, and 2100
to changes in climate sensitivity is low; the reduction of CO, concentrations from the No Action
Alternative to the Preferred Alternative in 2100 is from 3.0 to 3.2 ppm.

* These conclusions are not meant to be interpreted as expressing NHTSA’s views that impacts on global mean
surface temperature, precipitation, or sea-level rise are not areas of concern for policymakers. Under NEPA, the
agency is obligated to discuss “the environmental impact[s] of the proposed action.” 42 U.S.C. § 4332(2)(C)(i)
(emphasis added). This analysis fulfills NHTSA’s obligations in this regard.
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Table 2.6-9

Global Mean Precipitation (percent change) a/

Scenario 2020 2055 2090
Global Mean Precipitation Change (scaled, % per °C) 1.45 1.51 1.63
Global Temperature above Average 1980-1999, Mid-level Results (°C)
1 No Action 0.648 1.716 2.816
2 3%lyear Increase 0.648 1.713 2.809
3 4%lyear Increase 0.648 1.712 2.806
4 ~4.3%lyear Increase, Preferred 0.648 1.712 2.806
5 5%lyear Increase 0.648 1.711 2.804
6 ~6.0%l/year Increase, MNB 0.648 1.709 2.801
7 6%lyear Increase 0.648 1.709 2.801
8 7%lyear Increase 0.648 1.709 2.800
9 ~6.6%l/year Increase, TCTB 0.648 1.709 2.800

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

2 3%lyear Increase 0.000 0.003 0.006
3 4%lyear Increase 0.000 0.004 0.009
4 ~4.3%lyear Increase, Preferred 0.000 0.004 0.010
5 5%lyear Increase 0.000 0.005 0.012
6 ~6.0%l/year Increase, MNB 0.000 0.007 0.014
7 6%lyear Increase 0.000 0.007 0.014
8 7%lyear Increase 0.000 0.007 0.016
9 ~6.6%l/year Increase, TCTB 0.000 0.007 0.016
Global Mean Precipitation Change (%)

1 No Action 0.94% 2.59% 4.59%
2 3%lyear Increase 0.94% 2.59% 4.58%
3 4%lyear Increase 0.94% 2.58% 4.57%
4 ~4.3%lyear Increase, Preferred 0.94% 2.58% 4.57%
5 5%lyear Increase 0.94% 2.58% 4.57%
6 ~6.0%l/year Increase, MNB 0.94% 2.58% 4.57%
7 6%lyear Increase 0.94% 2.58% 4.57%
8 7%lyear Increase 0.94% 2.58% 4.56%
9 ~6.6%l/year Increase, TCTB 0.94% 2.58% 4.56%

Reduction in Global Mean Precipitation Change for Alternative CAFE Standards (% Compared to
No Action Alternative)

2 3%lyear Increase 0.00% 0.00% 0.01%
3 4%lyear Increase 0.00% 0.01% 0.02%
4 ~4.3%lyear Increase, Preferred 0.00% 0.01% 0.02%
5 5%lyear Increase 0.00% 0.01% 0.02%
6 ~6.0%l/year Increase, MNB 0.00% 0.01% 0.02%
7 6%lyear Increase 0.00% 0.01% 0.02%
8 7%lyear Increase 0.00% 0.01% 0.03%
9 ~6.6%l/year Increase, TCTB 0.00% 0.01% 0.03%

al  The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not
reflect the exact difference of the values in all cases.
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Table 2.6-10
CO;, Concentrations, Global Mean Surface Temperature Increase, and Sea-level Rise for Varying Climate
Sensitivities for Selected Alternatives a/
Climate
CAFE Sensitivity Global Mean Surface Sea- level
Alternative (°C for 2xCQO5) CO, Concentration (ppm) Temperature Increase (°C) Rise (cm)
2030 2050 2100 2030 2050 2100 2100
1 No Action
2.0 440.2 510.7 765.1 0.699 1.168 2.292 28.68
3.0 441.8 514.8 783.0 0.923 1.557 3.136 38.00
4.5 443.6 519.5 805.3 1.168 1.991 4,132 48.67
4 Preferred
2.0 439.9 509.9 762.1 0.698 1.166 2.283 28.60
3.0 441.5 514.0 779.9 0.922 1.553 3.124 37.90
4.5 443.3 518.7 802.1 1.166 1.987 4.118 48.54
Reduction compared to No Action
2.0 0.3 0.8 3.0 0.001 0.003 0.009 0.08
3.0 0.3 0.8 3.1 0.001 0.004 0.012 0.10
4.5 0.3 0.8 3.2 0.001 0.005 0.015 0.13
|2/ Values in this table are rounded.

The sensitivity of the simulated global mean surface temperatures for 2030, 2050, and 2100
varies, is also shown in Table 2.6-10. In 2030, the impact is low, due primarily to the slow rate at which
the global mean surface temperature increases in response to increases in radiative forcing. The relatively
slow response in the climate system explains the observation that even by 2100, when CO, concentrations
more than double in comparison to pre-industrial levels, the temperature increase is below the equilibrium
sensitivity levels, i.e., the climate system has not had enough time to equilibrate to the new CO,
concentrations. Nonetheless, as of 2100 there is a larger range in temperatures across the different values
of climate sensitivity: the reduction in global mean surface temperature from the No Action Alternative to
the Preferred Alternative ranges from 0.009 °C (0.016 °F) for the 2.0 °C climate sensitivity to 0.015 °C
(0.027 °F) for the 4.5 °C climate sensitivity.

The sensitivity of the simulated sea-level rise to change in climate sensitivity and global GHG
emissions mirrors that of global temperature, as shown in Table 2.6-10. Scenarios with lower climate
sensitivities have lower increases in sea-level rise. The greater the climate sensitivity, the greater the
decrement in sea-level rise for the Preferred Alternative as compared to the No Action Alternative.

2.6.2 Cumulative Effects

CEQ identifies the impacts that must be addressed and considered by federal agencies in
satisfying the requirements of NEPA. These include permanent, temporary, direct, indirect, and
cumulative impacts. CEQ regulations implementing the procedural provisions of NEPA define
cumulative impacts 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 . . . or person undertakes such other actions.” 40 CFR § 1508.7. Following is a description of the
cumulative effects of the proposed action and alternatives on energy, air quality, and climate.

The cumulative effects evaluation assumes ongoing gains in average new passenger car and light
truck mpg consistent with further increases in CAFE standards to an EISA-mandated minimum level of
35 mpg combined for passenger car and light trucks by the year 2020. After 2020, all alternatives
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continue to increase in fuel economy consistent with AEO 2010 Early Release Reference Case projections
of annual percentage gains of 0.49 percent in passenger car mpg and 0.68 percent in light truck mpg
through 2030.*° AEO Reference Case projections are regarded as the official U.S. government energy
projections by both the public and private sector.

2.6.2.1 Energy

The nine alternatives examined in this EIS 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. Table 2.6-11 presents the cumulative fuel consumption and fuel savings of passenger cars
from the onset of the proposed new CAFE standards. By 2060, fuel consumption reaches 193.2 billion
gallons under the No Action Alternative (Alternative 1). Consumption falls across the alternatives, from
167.3 billion gallons under Alternative 2 (3-percent annual increase in mpg) to 156.3 billion gallons under
Alternative 8 (7-percent annual increase in mpg) representing a fuel savings of 26.0 to 36.9 billion gallons
in 2060, as compared to fuel consumption projected under the No Action Alternative.

Table 2.6-11

Cumulative Effects of Passenger Car Annual Fuel Consumption and Fuel Savings by Alternative
(billion gallons gasoline equivalent)

Calendar Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Year

No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%lyear T7%lyear ~6.6%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase

Preferred MNB TCTB
Fuel Consumption
2020 73.8 69.4 68.4 68.0 67.3 66.0 66.2 65.4 65.4
2030 100.4 88.0 87.6 87.5 86.0 83.6 83.6 81.9 82.3
2040 127.0 110.0 109.9 109.9 108.1 104.9 104.9 102.7 103.3
2050 157.5 136.4 136.3 136.3 134.1 130.2 130.1 1275 128.2
2060 193.2 167.3 167.2 167.2 164.5 159.6 159.6 156.3 157.2
Fuel Savings Compared to No Action
2020 - 4.4 55 5.8 6.5 7.8 7.6 8.4 8.4
2030 - 12.4 12.8 12.9 14.4 16.8 16.8 18.5 18.1
2040 - 17.0 17.1 17.1 18.9 22.0 22.1 24.2 23.7
2050 - 21.2 21.2 21.2 23.4 27.4 27.4 30.1 29.4
2060 -- 26.0 26.0 26.0 28.7 33.6 33.6 36.9 36.0

Table 2.6-12 presents the cumulative fuel consumption and fuel savings for light trucks from the
onset of the proposed new CAFE standards. Fuel consumption by 2060 reaches 103.8 billion gallons
under the No Action Alternative (Alternative 1). Consumption declines across the alternatives, from 92.2
billion gallons under Alternative 2 (3-percent annual increase in mpg) to 84.6 billion gallons under
Alternative 8 (7-percent annual increase in mpg). This represents a fuel savings of 11.5 to 19.1 billion
gallons in 2060, as compared to fuel consumption projected under the No Action Alternative.

“ NHTSA considers these AEO projected mpg increases to be reasonably foreseeable future action under NEPA
because the AEO projections reflect future consumer and industry actions that result in ongoing mpg gains through
2030. The AEO projections of fuel economy gains beyond the EISA requirement of combined achieved 35 mpg by
2020 result from a future forecasted increase in consumer demand for fuel economy resulting from projected fuel
price increases.
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Table 2.6-12

Cumulative Effects of Light Truck Annual Fuel Consumption and Fuel Savings by Alternative
(billion gallons gasoline equivalent)

Calendar Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Year No  3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%lyear 6%lyear 7%lyear ~6.6%lyear

Action Increase Increase Increase Increase Increase Increase Increase Increase

Preferred MNB TCTB
Fuel Consumption
2020 75.6 72.8 72.2 71.7 71.2 70.0 70.2 69.6 69.6
2030 69.4 63.4 63.2 62.5 61.5 59.8 59.9 58.9 59.0
2040 73.1 65.4 65.4 64.7 63.5 61.5 61.4 60.2 60.5
2050 85.6 76.2 76.2 75.3 73.9 71.5 71.4 70.0 70.3
2060 103.8 92.2 92.3 91.2 89.4 86.6 86.4 84.6 85.1
Fuel Savings Compared to No Action
2020 - 2.7 3.4 3.9 4.4 5.6 5.3 6.0 6.0
2030 -- 6.0 6.3 6.9 7.9 9.6 9.6 10.6 10.4
2040 - 7.7 7.7 8.5 9.7 11.6 11.7 12.9 12.6
2050 -- 9.4 9.4 10.3 11.7 14.1 14.2 15.6 15.3
2060 -- 11.5 11.5 12.6 14.3 17.2 17.3 19.1 18.7

Table 2.6-13 presents the cumulative fuel consumption and fuel savings for passenger cars and
light trucks combined from the onset of the proposed new CAFE standards. Fuel consumption by 2060
reaches 297.0 billion gallons under the No Action Alternative (Alternative 1). Consumption declines
across the alternatives, from 259.5 billion gallons under Alternative 2 (3-percent annual increase in mpg)
to 241.0 billion gallons under Alternative 8 (7-percent annual increase in mpg). This represents a fuel
savings of 37.5 to 56.0 billion gallons in 2060, as compared to fuel consumption projected under the No
Action Alternative.

Table 2.6-13

Cumulative Effects of Car & Light Truck Annual Fuel Consumption and Fuel Savings by Alternative
(billion gallons gasoline equivalent)

Calendar Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Year No  3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%lyear 6%lyear 7%lyear ~6.6%/year
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB
Fuel Consumption
2020 149.4 142.2 140.5 139.7 138.5 136.0 136.4 135.0 135.0
2030 169.9 1515 150.7 150.0 147.6 143.4 1435 140.8 141.4
2040 200.1 175.4 175.3 174.6 171.6 166.4 166.3 163.0 163.8
2050 243.1 2125 2125 211.7 208.0 201.7 2015 197.4 198.4
2060 297.0 259.5 2595 258.4 253.9 246.2 246.0 241.0 242.2
Fuel Savings Compared to No Action
2020 -- 7.1 8.9 9.7 10.9 134 13.0 14.4 14.4
2030 - 18.4 19.1 19.9 22.3 26.4 26.4 29.1 28.5
2040 - 24.7 24.8 25.5 28.5 33.7 33.8 37.1 36.3
2050 - 30.6 30.6 315 35.2 41.4 41.6 45.7 44.7
2060 -- 375 37.5 38.5 43.1 50.8 51.0 56.0 54.7
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2.6.2.2 Air Quality

Table 2.6-14 summarizes the cumulative impacts for national toxic and criteria pollutants in
2050.*" The table lists the action alternatives (Alternatives 2 through 9) left to right in order of generally
increasing fuel economy requirements. In the case of PM,s, SOy, NOy, and VOCs, the No Action
Alternative results in the highest annual emissions, and emissions generally decline as fuel economy
standards increase across alternatives. Exceptions to this declining trend are NO, under Alternatives 7
and 9; PM, s under Alternatives 5 through 8; SO, under Alternatives 3 and 5; and VOCs under
Alternatives 7 and 9. Despite these individual increases, emissions of PM, s, SO, NOy, and VOCs remain
below the levels under the No Action Alternative. In the case of CO, emissions under Alternatives 2
through 4 are slightly higher than under the No Action Alternative and are lower than under the No
Action Alternative under Alternatives 5 through 9. Emissions of CO decline as fuel economy standards
increase across Alternatives 2 through 9.

Table 2.6-14

Cumulative Nationwide Criteria Pollutant Emissions (tons/year) from Passenger Cars and
Light Trucks by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%lyear 6%l/year 7%lyear ~6.6%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Preferred MNB TCTB

Criteria Pollutant Emissions (Calendar Year 2050)

Carbon

monoxide

(CO) 28,943,491 29,227,165 29,179,262 29,098,748 27,809,337 26,721,219 26,941,788 26,099,919 26,408,318
Nitrogen

oxidegs(NOx) 1,736,474 1,699,529 1,697,706 1,693,875 1,649,549 1,606,445 1,614,485 1,582,550 1,593,216
Particulate

matter (PM_s) 123,444 117,742 117,605 117,478 118,957 119,187 119,450 120,068 119,763
Sulfur oxides

(SOy) 298,565 261,582 261,779 261,029 262,851 260,415 259,761 258,601 258,142
Volatile

organic com-

pounds (VOC) 2,157,634 1,988,851 1,986,963 1,978,405 1,892,334 1,803,021 1,808,713 1,745,102 1,767,929

Toxic Air Pollutant Emissions (Calendar Year 2050)

Acetaldehyde 10,061 10,138 10,144 10,143 10,024 9,951 9,047 9,871 9,894
Acrolein 494 500 501 504 547 585 579 609 585
Benzene 29,272 29,163 29,128 29,057 28,000 27,082 27,243 26,539 26,794
1,3-butadiene 4,376 4,426 4,422 4,418 4,359 4,310 4,325 4,289 4,304
Diesel

particulate

matter (DPM) 157,271 137,711 137,612 137,050 135,284 131,578 131,581 129,470 130,085
Formaldehyde 11,476 11,456 11,491 11,534 12,063 12,550 12,425 12,772 12,638

! Because the Chapter 4 analysis assumes that new vehicles in model years beyond MY 2016 have a higher fleet
average fuel economy based on AEO fuel economy projections, these assumptions result in emissions reductions
and fuel savings that continue to grow as these new, more fuel-efficient vehicles are added to the fleet in each
subsequent year, reaching their maximum values when all passenger cars and light trucks in the U.S. fleet have these
higher mpg levels. Because of this, NHTSA analyzed the air emissions through 2050, when most of the fleet would
achieve the average fuel economy levels the agency projects in 2030 (based on AEO fuel economy forecasts). By
2050, 98 percent of passenger cars and 88 percent of light trucks will have been produced in 2030 or later. Because
newer vehicles are utilized more than older ones, the fraction of total passenger car and light truck VMT that these
vehicles account for would be even higher — 99 percent for passenger cars and 94 percent for light trucks.
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The trends for cumulative emissions of toxic air pollutants across the alternatives are mixed.
Annual emissions of acetaldehyde in 2050 increase under each successive alternative from the No Action
Alternative to Alternative 3, and then decrease from Alternative 3 to Alternative 9. Annual emissions of
acrolein are higher than the No Action Alternative, and increase under each successive alternative from
the No Action Alternative to Alternative 9, though the increase is not consistent between Alternatives 6
and 9. Annual emissions of 1,3-butadiene in 2050 increase from the No Action Alternative to Alternative
2 and then decrease, though not consistently, from Alternative 3 to Alternative 9. The minimum
emissions of 1,3-butadiene occurs under Alternative 8. Annual emissions in 2050 of benzene and DPM
decrease from the No Action Alternative to Alternative 9, though the decrease is not consistent between
Alternatives 6 and 9. The minimum emissions of benzene and DPM occur under Alternative 8. Annual
emissions of formaldehyde in 2050 decrease from the No Action Alternative to Alternative 2, and then
increase, though not consistently, from Alternative 2 to Alternative 9.

Cumulative emissions in 2030 generally would be less than noncumulative emissions for the
same combination of pollutant and alternative because of differing changes in VMT and fuel consumption
under the cumulative case compared to the noncumulative case. The exceptions in 2030 are acetaldehyde
for all alternatives, acrolein for all alternatives (except Alternatives 1 through 4 and Alternative 8), 1,3-
butadiene all alternatives, and CO for all alternatives.(See Section 4.3 for cumulative emissions data for
2030. Cumulative emissions were compared to noncumulative emissions for 2030 rather 2050 because
noncumulative emissions were not estimated for 2050.)

The reductions in emissions are expected to lead to reductions in cumulative adverse health
effects. Table 2.6-15 summarizes the national annual changes in health outcomes in 2050 for the nine
alternatives, left to right in order of increasing fuel economy requirements. Reductions in mortality are
given based on data from two alternative studies, which EPA considers co-equal, consistent with EPA
policy for presentation of future health outcomes. There would be reductions in adverse health effects
nationwide under all the action alternatives compared to the No Action Alternative. Reductions in
adverse health effects increase from Alternative 2 through Alternative 4, with mixed results under
Alternatives 5 through 7, and increase again under Alternatives 8 and 9. These reductions primarily
reflect the projected PM, s reductions, and secondarily the reductions in SO.,.

Table 2.6-15

Cumulative Nationwide Changes in Health Outcomes (cases/year) from Criteria Air Pollutant Emissions from
Passenger Cars and Light Trucks by Alternative a/
Out- Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

come No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%l/year 7%l/year ~6.6%lyear
and Action b/ Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Mortality (ages 30 and older), Pope et al. 2002

2050 0 -410 -417 -430 -415 -466 -449 -465 -465
Mortality (ages 30 and older), Laden et al. 2006

2050 0 -1,048 -1,067 -1,098 -1,062 -1,192 -1,147 -1,188 -1,190
Chronic bronchitis

2050 0 -260 -265 -273 -265 -298 -286 -297 -297
Emergency Room Visits for Asthma

2050 0 -362 -366 -376 -358 -394 -383 -394 -396
Work Loss Days

2050 0 -44,853 -45,691 -47,074 -45,648 -51,374  -49,365 -51,187 -51,231

a/ Negative changes indicate reductions; positive changes indicate increases.
b/ Changes in health outcome under the No Action Alternative are shown as zero because the No Action
Alternative is the baseline to which emissions under the action alternatives are compared.
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The economic value of health impacts would vary proportionally with changes in health
outcomes. Table 2.6-16 lists the corresponding annual monetized health benefits in 2050 under the action
alternatives compared to the No Action Alternative. Monetized health benefits are given based on data
from two alternative studies, which EPA considers co-equal, and for two alternative assumptions of the
discount rate, 3 percent and 7 percent, consistent with EPA policy for presentation of future health
benefits.

Table 2.6-16

Cumulative Nationwide Monetized Health Benefits (U.S. million dollars/year) from Criteria Air Pollutant
Emissions from Passenger Cars and Light Trucks by Alternative a/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Disc. No 3%l/year 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%lyear 7%lyear ~6.6%/year
and  Action b/ Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB

3-% Discount Rate
Pope et al. 2002

2050 0 -3,709 -3,775 -3,888 -3,760 -4,219 -4,061 -4,205 -4,212
Laden et al. 2006
2050 0 -9,091 -9,253 -9,529 -9,214 -10,339 -9,952 -10,305 -10,322

7-% Discount Rate
Pope et al. 2002

2050 0 -3,364 -3,424 -3,526 -3,410 -3,827 -3,683 -3,814 -3,820
Laden et al. 2006
2050 0 -8,211 -8,358 -8,607 -8,322 -9,338 -8,989 -9,307 -9,323

a/ Negative changes indicate monetized health benefits; positive emissions changes indicate monetized health
disbenefits.

b/ Changes in outcome for the No Action Alternative are shown as zero because the No Action Alternative is the
baseline to which impacts under the action alternatives are compared.

2.6.2.3 Climate Change

The Reference Case global emissions scenario used in the cumulative impacts analysis (and
described in Chapter 4 of this EIS) differs from the global emissions scenario used for the climate change
modeling presented in Chapter 3. In Chapter 4, the Reference Case global emissions scenario reflects
reasonably foreseeable actions in global climate change policy; in Chapter 3, the global emissions
scenario used for the analysis assumes that there are no significant global controls. Given that the climate
system is non-linear, the choice of a global emissions scenario could produce different estimates of the
benefits of the proposed action and alternatives, if the emission reductions of the alternatives were held
constant. See Section 4.4 for more information on the emissions scenarios chosen for this analysis.

The SAP 2.1 MiniCAM Level 3 scenario assumes a moderate level of global GHG reductions,
resulting in a global atmospheric CO, concentration of roughly 650 parts per million by volume (ppmv)
as of 2100. The following regional, national, and international initiatives and programs are reasonably
foreseeable actions to reduce GHG emissions: Regional Greenhouse Gas Initiative (RGGI); Western
Climate Initiative (WCI); Midwestern Greenhouse Gas Reduction Accord; EPA’s Proposed GHG
Emissions Standards; Cap-and-Trade Bills in the 111" Congress; Renewable Fuel Standard (RFS2);
White House Goal to Reduce U.S. GHG Emissions by 17 percent by 2020; United Nation’s Framework
Convention on Climate Change (UNFCCC) — The Kyoto Protocol and the December 2009 Conference of
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the Parties (COP)-15; The European Union Greenhouse Gas Emission Trading System (EU ETS); G8
Declaration — Summit 2009; and the Asia Pacific Partnership on Clean Development and Climate.*

NHTSA used the MiniCAM Level 3 scenario as the primary global emissions scenario for
evaluating climate effects, and used the MiniCAM Level 2 scenario and the RCP 4.5 MiniCAM reference
emissions scenario to evaluate the sensitivity of the results to alternative emission scenarios. The
sensitivity analysis provides a basis for determining climate responses to varying levels of climate
sensitivities and global emissions under the No Action Alternative (Alternative 1) and the Preferred
Alternative (Alternative 4). Some responses of the climate system are believed to be non-linear; by using
a range of emissions cases and climate sensitivities, it is possible to estimate the effects of the alternatives
in relation to different reference cases.

2.6.2.3.1 Cumulative GHG Emissions

Table 2.6-17 shows total GHG emissions and emissions reductions from new passenger cars and
light trucks from 2012-2100 under each of the nine alternatives. Projections of emissions reductions over
the 2012 to 2100 period due to the MY's 2012-2016 CAFE standards and other reasonably foreseeable
future actions ranged from 30,200 to 45,600 MMTCO,. Compared to global emissions of 3,919,462
MMTCO, over this period (projected by the SAP 2.1 MiniCAM Level 3 scenario), the incremental
impact of this rulemaking is expected to reduce global CO, emissions by about 0.8 to 1.2 percent from
their projected levels under the No Action Alternative.

Table 2.6-17
Cumulative Effects of Emissions and Emissions Reductions (MMTCO) from 2012-2100
by Alternative
Emissions Reductions Compared
Alternative Emissions to No Action Alternative
1 No Action 259,800 0
2 3%lyear Increase 229,600 30,200
3 4%lyear Increase 229,300 30,400
4 ~4.3%lyear Increase, Preferred 228,400 31,400
5 5%lyear Increase 224,700 35,100
6 ~6.0%l/year Increase, MNB 218,400 41,400
7 6%lyear Increase 218,300 41,500
8 7%lyear Increase 214,200 45,600
9 ~6.6%l/year Increase, TCTB 215,200 44,600

Emissions of CO,, the primary gas that drives climate effects, from the U.S. passenger car and
light truck fleet represented about 3.3 percent of total global emissions of CO, in 2005. Although
substantial, this source is a still small percentage of global emissions. The relative contribution of CO,
emissions from U.S. passenger cars and light trucks is expected to decline in the future, due primarily to

*2 The regional, national, and international initiatives and programs discussed above are those which NHTSA has
tentatively concluded are reasonably foreseeable past, current, or future actions to reduce GHG emissions. Although
some of the actions, policies, or programs listed are not associated with precise GHG reduction commitments,
collectively they illustrate a current and continuing trend of U.S. and global awareness, emphasis, and efforts
towards significant GHG reductions. Together they imply that future commitments for reductions are probable and,
therefore, reasonably foreseeable under NEPA.
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rapid growth of emissions from developing economies (which are due in part to growth in global
transportation sector emissions).

2.6.2.3.2 CO; Concentration, Global Mean Surface Temperature, Sea-level Rise,
and Precipitation

The mid-range results of MAGICC model simulations for the No Action Alternative and the eight
action alternatives in terms of CO, concentrations and increase in global mean surface temperature in
2030, 2050, and 2100 are presented in Table 2.6-18 and Figures 2.6-6 through 2.6-9. As Figures 2.6-8
and 2.6-9 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 action alternatives is illustrated by the reduction in growth of both CO, concentrations and
temperature in the TCTB Alternative (Alternative 9).

As shown in the table and figures, there is a fairly narrow band of estimated CO, concentrations
as of 2100, from 653.4 ppm for Alternative 8 (7%/year increase in fuel economy) to 657.4 ppm for the No
Action Alternative (Alternative 1). For 2030 and 2050, the range is even smaller. Because CO,
concentrations are the key driver of all other climate effects, this leads to small differences in these
effects. Although these effects are small, they occur on a global scale and are long-lived.

The MAGICC simulations of mean global surface air temperature increases are also shown in
Table 2.6-18. For all alternatives, the cumulative global mean surface temperature increase is about
0.80 °C t0 0.81 °C (1.44 to 1.46 °F) as of 2030; 1.32 to 1.33 °C (2.38 to 2.39 °F) as of 2050; and 2.59 to
2.61 °C (4.66 to 4.70 °F) as of 2100.* The differences among alternatives are small. For 2100, the
reduction in temperature increase for the action alternatives in relation to the No Action Alternative is
about 0.01 to 0.02 °C (0.02 to 0.04 °F).

The impact on sea-level rise from the scenarios is presented in Table 2.6-18, showing sea-level
rise in 2100 ranging from 32.84 centimeters under the No Action Alternative (Alternative 1) to 32.68
centimeters under Alternatives 8 and 9, for a maximum reduction of 0.16 centimeters (0.06 inches) by
2100 from the action alternatives.

Given that the action alternatives would reduce temperature increases slightly in relation to the
No Action Alternative (Alternative 1), they also would reduce predicted increases in precipitation
slightly, as shown in Table 2.6-19.

In summary, the impacts of the proposed action and alternatives and other reasonably foreseeable
future actions on global mean surface temperature, sea-level rise, and precipitation are relatively small in
the context of the expected changes associated with the emissions trajectories in the SRES scenarios.*
This is due primarily to the global and multi-sectoral nature of the climate problem. Although these
effects are small, they occur on a global scale and are long-lived.

*% Because the actual increase in global mean surface temperature lags the commitment to warming, the impact on
global mean surface temperature increase is less than the long-term commitment to warming.

* These conclusions are not meant to be interpreted as expressing NHTSA’s views that impacts on global mean
surface temperature, precipitation, or sea-level rise are not areas of concern for policymakers. Under NEPA, the
agency is obligated to discuss “the environmental impact[s] of the proposed action.” 42 U.S.C. § 4332(2)(C)(i)
(emphasis added). This analysis fulfills NHTSA’s obligations in this regard.
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Table 2.6-18

Cumulative Effects on CO, Concentrations, Global Mean Surface Temperature Increase, and Sea-level Rise
Using MAGICC (MiniCAM Level 3) by Alternative a/

Global Mean Surface

CO, Concentration Temperature Increase
(ppm) (°C) Sea-level Rise (cm)

Totals by Alternative 2030 2050 2100 2030 2050 2100 2030 2050 2100
1 No Action 4387 498.0 657.4 0.805 1.327 2611 7.83 13.67 32.84
2 3%lyear Increase 4385 497.2 6548 0.805 1.323 2599 7.83 1365 32.74
3 4%lyear Increase 4385 497.2 6548 0.804 1.323 2599 7.83 1365 3274
4 ~4.3%lyear Increase, Preferred 4385 4972 6547 0.804 1.323 2599 7.83 1365 32.73
5 5%lyear Increase 438.4 497.1 6543 0.804 1.322 2597 7.83 1365 32.72
6 ~6.0%lyear Increase, MNB 438.4 496.9 6538 0.804 1.321 2594 7.83 13.64 32.69
7 6%lyear Increase 4384 4969 653.8 0.804 1.321 2594 7.83 1364 32.69
8 7%lyear Increase 4383 496.8 6534 0.804 1.321 2592 7.83 1364 32.68
9 ~6.6%lyear Increase, TCTB 438.3 496.8 6535 0804 1.321 2593 7.83 13.64 32.68
Reductions Under Alternative CAFE Standards
2 3%lyear Increase 0.2 0.8 27 0.001 0.004 0012 0.00 0.02 0.0
3 4%lyear Increase 0.2 0.8 27 0.001 0.004 0012 000 0.02 0.0
4 ~4.3%lyear Increase, Preferred 2 0.8 28 0.001 0004 0012 000 002 011
5 5%lyear Increase 0.3 0.9 32 0.001 0.004 0.014 0.00 0.02 0.12
6 ~6.0%/year Increase, MNB 0.3 1.1 3.7 0.002 0.006 0.017 000 0.03 0.15
7 6%lyear Increase 0.3 1.1 37 0.002 0.005 0.017 0.00 0.03 0.5
8 7%lyear Increase 0.4 1.2 41 0.002 0.006 0.019 000 003 0.16
9 ~6.6%/year Increase, TCTB 0.4 1.2 40 0.002 0006 0018 000 0.03 0.16

gj Values in this table are rounded.
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Figure 2.6-6. Cumulative Effects on CO, Concentrations Using MAGICC
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Figure 2.6-7. Cumulative Effects on the Global Mean Surface Temperature Increase Using
MAGICC by Alternative
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Figure 2.6-8. Cumulative Effects on CO, Concentrations (Reduction Compared to the No Action Alternative)
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Figure 2.6-9. Cumulative Effects on Global Mean Temperature (Reduction Compared to

the No Action Alternative)
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Table 2.6-19

Cumulative Effects on Global Mean Precipitation (percent change) a/

Scenario 2020 2055 2090
Global Mean Precipitation Change (scaled, % per °C) 1.45 151 1.63
Global Temperature Above Average 1980-1999 Levels (°C)
1 No Action 0.586 1.466 2.415
2 3%lyear Increase 0.586 1.462 2.405
3 4%lyear Increase 0.585 1.461 2.405
4 ~4.3%lyear Increase, Preferred 0.585 1.461 2.405
5 5%lyear Increase 0.585 1.459 2.403
6 ~6.0%l/year Increase, MNB 0.585 1.459 2.401
7 6%lyear Increase 0.585 1.459 2.401
8 7%lyear Increase 0.585 1.459 2.399
9 ~6.6%l/year Increase, TCTB 0.585 1.459 2.400

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

2 3%lyear Increase 0.000 0.004 0.010
3 4%lyear Increase 0.000 0.004 0.010
4 ~4.3%lyear Increase, Preferred 0.000 0.005 0.011
5 5%lyear Increase 0.000 0.005 0.012
6 ~6.0%l/year Increase, MNB 0.000 0.007 0.015
7 6%lyear Increase 0.000 0.007 0.015
8 7%lyear Increase 0.000 0.007 0.016
9 ~6.6%l/year Increase, TCTB 0.000 0.007 0.016
Global Mean Precipitation Change (%)

1 No Action 0.85% 2.21% 3.94%
2 3%lyear Increase 0.85% 2.21% 3.92%
3 4%lyear Increase 0.85% 2.21% 3.92%
4 ~4.3%lyear Increase, Preferred 0.85% 2.21% 3.92%
5 5%lyear Increase 0.85% 2.21% 3.92%
6 ~6.0%l/year Increase, MNB 0.85% 2.20% 3.91%
7 6%lyear Increase 0.85% 2.20% 3.91%
8 7%lyear Increase 0.85% 2.20% 3.91%
9 ~6.6%l/year Increase, TCTB 0.85% 2.20% 3.91%

Reduction in Global Mean Precipitation Change for Alternative CAFE Standards (% Compared to
No Action Alternative)

2 3%lyear Increase 0.00% 0.01% 0.02%
3 4%lyear Increase 0.00% 0.01% 0.02%
4 ~4.3%lyear Increase, Preferred 0.00% 0.01% 0.02%
5 5%lyear Increase 0.00% 0.01% 0.02%
6 ~6.0%l/year Increase, MNB 0.00% 0.01% 0.02%
7 6%lyear Increase 0.00% 0.01% 0.02%
8 7%lyear Increase 0.00% 0.01% 0.03%
9 ~6.6%l/year Increase, TCTB 0.00% 0.01% 0.03%

a/  The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not
reflect the exact difference of the values in all cases.

NHTSA examined the sensitivity of climate effects on key assumptions used in the analysis. The
two variables for which assumptions were varied were climate sensitivity and global emissions.
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Climate sensitivities used included 2.0, 3.0, and 4.5 °C for a doubling of CO, concentrations in
the atmosphere. Global emissions scenarios used included the SAP 2.1 MiniCAM Level 3 (650 ppm as
of 2100), the SAP 2.1 MiniCAM Level 2 (550 ppm as of 2100), and RCP 4.5 MiniCAM reference
scenario (783 ppm as of 2100). The sensitivity analysis is based on the results provided for two
alternatives — the No Action Alternative (Alternative 1) and the Preferred Alternative (Alternative 4). The
sensitivity analysis was conducted only for two alternatives, as this was deemed sufficient to assess the
effect of various climate sensitivities on the results.

The results of these simulations illustrate the uncertainty due to factors influencing future global
emissions of GHGs (factors other than the CAFE rulemaking).

The use of different climate sensitivities* (the equilibrium warming that occurs at a doubling of
CO, from pre-industrial levels) can affect not only warming but also indirectly affect sea-level rise and
CO, concentration. The use of alternative global emissions scenarios can influence the results in several
ways. Emissions reductions can lead to larger reductions in the CO, concentrations in later years because
more anthropogenic emissions can be expected to stay in the atmosphere.

As shown in Table 2.6-20, the sensitivity of the simulated CO, emissions in 2030, 2050, and 2100
to assumptions of global emissions and climate sensitivity is low; stated simply, CO, emissions do not
change much with changes in global emissions and climate sensitivity. For 2030 and 2050, the choice of
global emissions scenario has little impact on the results. By 2100, the Preferred Alternative (Alternative
4) has the greatest impact in the global emissions scenario with the highest CO, emissions (MiniCAM
Reference) and the least impact in the scenario with the lowest CO, emissions (MiniCAM Level 2). The
total range of the impact of the Preferred Alternative on CO, concentrations in 2100 is from 2.6 to 3.1
ppm. The Reference Case using the MiniCAM Level 3 scenario and a 3.0 °C climate sensitivity has an
impact of 2.8 ppm.

The sensitivity of the simulated global mean surface temperatures for 2030, 2050, and 2100 is
also shown in Table 2.6-20. In 2030, the impact is low due primarily to the slow rate at which the global
mean surface temperature increases in response to increases in radiative forcing. In 2100, the impact is
large due not only to the climate sensitivity but also to the change in emissions. In 2030, the reduction in
global mean surface temperature from the No Action Alternative to the Preferred Alternative is 0.001 to
0.002 °C (0.002 to 0.004 °F) across the climate sensitivities and global emissions scenarios, as shown in
Table 2.6-20. The impact on global mean surface temperature due to assumptions concerning global
emissions of GHG is also important. The scenarios with the higher global emissions of GHGs, such as
the MiniCAM Reference, have a lower reduction in global mean surface temperature and the scenarios
with lower global emissions have a higher reduction. This is in large part due to the non-linear and near-
logarithmic relationship between radiative forcing and CO, concentrations. At high emissions levels, CO,
concentrations are high; therefore, a fixed reduction in emissions yields a lower reduction in radiative
forcing and global mean surface temperature.

The sensitivity of simulated sea-level rise to change in climate sensitivity and global GHG
emissions mirrors that of global temperature, as shown in Table 2.6-20. Scenarios with lower climate
sensitivities have lower increases in sea-level rise; the increase in sea-level rise is lower under the

** Equilibrium climate sensitivity (or climate sensitivity) is the projected responsiveness of Earth’s global climate
system to forcing from GHG drivers, and is often expressed in terms of changes to global surface temperature
resulting from a doubling of CO, in relation to pre-industrial atmospheric concentrations. According to IPCC, using
a likely emissions scenario that results in a doubling of the concentration of atmospheric CO,, there is a 66- to 90-
percent probability of an increase in surface warming of 2.5 to 4.0 °C by the end of the century (relative to 1990
average global temperatures), with 3 °C as the single most likely surface temperature increase.
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Preferred Alternative (Alternative 4) than it would be under scenarios with higher climate sensitivities.
Conversely, scenarios with higher climate sensitivities have higher sea-level rise; the increase of sea-level
rise is higher under the Preferred Alternative than it would be under scenarios with lower climate
sensitivities. Higher global GHG emissions have higher sea-level rise, but the impact of the Preferred
Alternative is less than in scenarios with lower global emissions. Conversely, scenarios with lower global
GHG emissions have lower sea-level rise, though the impact of the Preferred Alternative is greater than in
scenarios with higher global emissions.

Table 2.6-20

Cumulative Effects on CO, Concentrations, Global Mean Surface Temperature Increase, and Sea-level Rise
for Varying Climate Sensitivities for Selected Alternatives a/

Climate
Emissions CAFE Sensitivity CO; concentration Global Mean Surface Sea-level
Scenario  Alternative (°C for 2xCOy) (ppm) Temperature Increase (°C) Rise (cm)
2030 2050 2100 2030 2050 2100 2100
MiniCAM Level 2
1 No Action 2.0 434.5 483.8 5535 0.613 0.989 1.555 22.40
3.0 436.0 487.3 565.9 0.813 1.327 2.189 30.03
4.5 437.6 491.3 581.3 1.035 1.709 2.963 38.88
4 Preferred 2.0 434.3 482.9 550.9 0.612 0.986 1.545 2231
3.0 435.7 486.4 563.1 0.812 1.323 2175 29.91
4.5 437.3 490.4 5785 1.033 1.704 2,946 38.74
Reduction compared to No Action
2.0 0.2 0.9 2.6 0.001 0.003 0.010 0.09
3.0 0.3 0.9 2.8 0.001 0.004 0.014 0.12
4.5 0.3 0.9 2.8 0.001 0.005 0.017 0.14
MiniCAM Level 3
1 No Action 2.0 437.3 49045 6434 0.607 0.990 1.888 24.68
3.0 438.7 498.0 6575 0.805 1.327 2.611 32.84
4.5 440.3 502.0 675.2 1.024 1.706 3.475 42.24
4 Preferred 2.0 437.0 4937 640.6 0.606 0987 1879 24.59
3.0 438.5 497.2 654.7 0.804 1.323 2599 32.73
45 440.0 501.2 6722 1.023 1.701 3.459 42.10
Reduction compared to No Action
2.0 0.3 0.8 2.8 0.001 0.003 0.009 0.09
3.0 0.2 0.8 2.8 0.001 0.004 0.012 0.1
4.5 0.3 0.8 3.0 0.001 0.005 0.015 0.14
MiniCAM Reference
1 No Action 2.0 440.2 510.7 765.1 0.699 1.168 2.292 28.68
3.0 441.8 514.8 783.0 0.923 1557 3.136 38.00
4.5 443.6 5195 805.3 1.168 1.991 4,132 48.67
4 Preferred 2.0 439.9 5099 762.2 0698 1165 2284 28.60
3.0 441.5 514.0 780 0.922 1.553 3.124 37.90
4.5 443.3 518.7 802.2 1.166 1.987 4,118 48.54
Reduction compared to No Action
2.0 0.3 0.8 2.9 0.001 0.003 0.008 0.08
3.0 0.3 0.8 3.0 0.001 0.004 0.011 o0.10
4.5 0.3 0.8 3.1 0.002 0.005 0.014 0.13

a/ The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not
reflect the exact difference of the values in all cases.
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Chapter 3 Affected Environment and Environmental
Consequences

3.1 INTRODUCTION

Council on Environmental Quality (CEQ) regulations for implementing the National
Environmental Policy Act (NEPA) suggest a standard format for an environmental impact statement
(EIS) that includes a section to describe the affected environment (existing conditions) and a section to
describe the potential environmental consequences (impacts) of a proposed action and alternatives. In
this EIS, the National Highway Traffic Safety Administration (NHTSA) describes the affected
environment and potential environmental consequences of the proposed action and alternatives in sections
under the heading for each resource area — energy (Section 3.2), air quality (Section 3.3), climate (Section
3.4), and various other potentially affected resource areas (Section 3.5). This structure enables the reader
to readily learn about existing environmental conditions and potential environmental consequences
related to each resource area. Section 3.6 identifies unavoidable impacts and irreversible and irretrievable
commitments of resources associated with the implementation of the Corporate Average Fuel Economy
(CAFE) standards evaluated in this EIS.

The following table lists topics addressed in a typical EIS and the section(s) in this chapter that
address each topic.

Typical NEPA Topics EIS Sections
Water 3.4 Climate; 3.5.1 Water Resources
Ecosystems 3.4 Climate; 3.5.1 Water Resources; 3.5.2 Biological Resources
Threatened and endangered species 3.5.2.1.4 Endangered Species
Publicly owned parklands, recreational 3.4 Climate; 3.5.1 Water Resources; 3.5.2 Biological Resources;
areas, wildlife and waterfowl refuges, 3.5.3 Land Use and Development; 3.5.6 Land Uses Protected
historic sites, Section 4(f)-related issues under Section 4(f); 3.5.7 Historic and Cultural Resources

Properties and sites of historic and cultural 3.4 Climate; 3.5.3 Land Use and Development; 3.5.6 Land Uses
significance Protected under Section 4(f); 3.5.7 Historic and Cultural Resources

Considerations relating to pedestrians and 3.4 Climate; 3.5.3 Land Use and Development
bicyclists

Social impacts 3.2 Energy; 3.4 Climate; 3.5.3 Land Use and Development;
3.5.9 Environmental Justice

Noise 3.4 Climate; 3.5.3 Land Use and Development; 3.5.8 Noise

Air 3.2 Energy; 3.3 Air Quality; 3.4 Climate

Energy supply and natural resource 3.2 Energy; 3.3 Air Quality; 3.4 Climate; 3.5.1 Water Resources;

development 3.5.2 Biological Resources; 3.5.3 Land Use and Development

Floodplain management evaluation 3.4 Climate; 3.5.1 Water Resources

Wetlands and coastal zones 3.4 Climate; 3.5.1 Water Resources; 3.5.2 Biological Resources

Construction impacts 3.2 Energy; 3.3 Air Quality; 3.4 Climate; 3.5.1 Water Resources;
3.5.2 Biological Resources; 3.5.3 Land Use and Development

Land use and urban growth 3.2 Energy; 3.3 Air Quality; 3.4 Climate; 3.5.1 Water Resources;

3.5.2 Biological Resources; 3.5.3 Land Use and Development

Human environment involving community 3.2 Energy; 3.3 Air Quality; 3.4 Climate; 3.5.3 Land Use and

disruption and relocation Development; 3.5.4 Safety and Other Human Health Impacts;
3.5.5 Hazardous Materials and Regulated Wastes; 3.5.9
Environmental Justice




3.1 Introduction Chapter 3 Affected Environment and Environmental Consequences

3.1.1 Direct and Indirect Impacts

CEQ regulations state that an EIS “shall succinctly describe” the environment to be affected by
the alternatives under consideration and to provide data and analyses “commensurate with the importance
of the impact[s].” 40 CFR 8§ 1502.15, 1502.16. This chapter provides the analysis to determine and
compare the significance of the direct and indirect effects of the proposed action and alternatives. Under
NEPA, direct effects “are caused by the action and occur at the same time and place.” 40 CFR § 1508.8.
CEQ regulations define indirect effects as those that “are caused by the action and are later in time or
farther removed in distance but are still reasonably foreseeable. Indirect effects may include...effects on
air and water and other natural systems, including ecosystems.” 40 CFR § 1508.8. Sections 3.2, 3.3, and
3.4 provide a quantitative analysis of the direct and indirect effects of the proposed action and alternatives
on energy, air, and climate, respectively. Section 3.5 qualitatively describes impacts to other resource
areas typically addressed in an EIS and the areas required by U.S. Department of Transportation (DOT)
Order 5610, such as biological resources, water resources, noise, land use, and environmental justice,
because there were not enough data available in the literature for a quantitative analysis and because
many of these effects are not localized. In this EIS, such qualitative analysis is sufficient for NEPA
purposes (DOT 1979). *

3.1.2 Areas Not Affected

DOT NEPA procedures describe various areas that should be considered in an EIS. Many of
these areas are addressed Sections 3.2 through 3.6. NHTSA has considered the impact of the proposed
action and alternatives on all areas outlined in the procedures and has determined that the action
alternatives would not directly or indirectly affect the human environment in relation to disruption and
relocation, and considerations related to pedestrians and bicyclists, floodplain management, and
construction impacts. However, the cumulative impacts of the proposed action and alternatives in
combination with other foreseeable actions could affect some of these areas of the human environment
(see Chapter 4).

3.1.3 Approach to Scientific Uncertainty and Incomplete Information

CEQ regulations recognize that many federal agencies encounter limited information and
substantial uncertainties when they analyze the potential environmental impacts of their actions.
Accordingly, the regulations provide agencies with a means of formally acknowledging incomplete or
unavailable information in NEPA documents. Where “information relevant to reasonably foreseeable
significant adverse impacts cannot be obtained because the overall costs of obtaining it are exorbitant or
the means to obtain it are not known,” the regulations require an agency to include in its NEPA
document:

1. A statement that such information is incomplete or unavailable;

2. A statement of the relevance of the incomplete or unavailable information to evaluating
reasonably foreseeable significant adverse impacts on the human environment;

3. A summary of existing credible scientific evidence relevant to evaluating the reasonably
foreseeable significant adverse impacts on the human environment; and

! 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 (1984) (recognizing that agencies are sometimes
“limited to qualitative evaluations of effects because cause-and-effect relationships are poorly understood” or cannot
be quantified).
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4. The agency’s evaluation of such impacts based on theoretical approaches or research methods
generally accepted in the scientific community.

40 CFR § 1502.22(b).

Relying on these provisions is appropriate when an agency is performing a NEPA analysis that
involves potential environmental impacts due to carbon dioxide (CO,) emissions. See, e.g., Mayo Found.
v. Surface Transp. Bd., 472 F.3d 545, 555 (8th Cir. 2006). CEQ regulations also authorize agencies to
incorporate material into a NEPA document by reference to “cut down on bulk without impeding agency
and public review of the action.” 40 CFR § 1502.21.

Throughout this EIS, NHTSA uses these two mechanisms — acknowledging incomplete or
unavailable information and incorporation by reference — to address areas for which NHTSA cannot
develop a credible estimate of the potential environmental impacts of the proposed action and
alternatives. In particular, NHTSA recognizes that information about the potential environmental impacts
of changes in emissions of CO, and other greenhouse gases (GHGs) and associated changes in
temperature, including those expected to result from the proposed rule, is incomplete. NHTSA often
relies on the Intergovernmental Panel on Climate Change (IPCC) 2007 Fourth Assessment Report (IPCC
2007a, 2007b, 2007c¢) as a recent “summary of existing credible scientific evidence which is relevant to
evaluating the reasonably foreseeable significant adverse impacts on the human environment.” 40 CFR §
1502.22(b)(3).

3.1.4 Common Methodologies

The CAFE Compliance and Effects Modeling System (referred to herein as the Volpe model) is a
peer-reviewed modeling system developed by the DOT Volpe National Transportation Systems Center
(Volpe Center). The Volpe model enables NHTSA to efficiently, systematically, and reproducibly
evaluate many regulatory options by projecting technologies each manufacturer could apply in a given
year to comply with a specific set of standards and by calculating the costs and effects of manufacturers’
application of technologies, including changes in fuel use and therefore CO, emissions. The Volpe model
provides outputs that NHTSA used to analyze potential impacts to energy, air, and climate.

The Volpe model begins with an initial state of the domestic vehicle market, which in this case is
the market for passenger cars and light trucks. The model is designed to calculate incremental costs,
effects, and benefits of alternative scenarios (i.e., regulatory alternatives) relative to a specified baseline
scenario (i.e., a no-action alternative) and based on a specified market forecast. The market forecast, the
baseline scenario, and all alternative scenarios are specified in model inputs — the model does not
determine these inputs. For this analysis, the market forecast through model year (MY) 2016 specified as
an input to the Volpe model is based on the MY 2008 fleet, with adjustments to sales volumes of specific
vehicle models. NHTSA used the Volpe model to estimate the extent to which manufacturers could add
technology under the baseline scenario, under which manufacturers are assumed to continue to comply
with the MY 2011 CAFE standards. This baseline scenario forms NHTSA's no-action alternative. All
environmental effects attributable to technologies added under this scenario are subtracted from those
attributable to all the other scenarios (i.e., regulatory alternatives).

For the model years covered under the current proposal, the combined passenger car and light
truck market forecast developed by NHTSA and the U.S. Environmental Protection Agency (EPA) staff
using MY 2008 CAFE compliance data includes about 1,100 vehicle models, about 400 specific engines,
and about 200 specific transmissions. This level of detail in the representation of the vehicle market is
similar to that NHTSA used in recent CAFE analyses, and to that NHTSA uses when determining actual
compliance with CAFE standards. Within the limitations of information that can be made available to the
public, it provides the foundation for a realistic analysis of manufacturer-specific costs and the analysis of
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footprint-based CAFE standards, and this level of detail is much greater than the level of detail used by
other models and analyses relevant to combined passenger car and light truck fuel economy.?

The Volpe model also uses several additional categories of data and estimates provided in various
external input files for all 12 vehicle subclasses (sub-compact, sub-compact performance, compact,
compact performance, midsize, midsize performance, large, and large performance cars; small sport
utility vehicles [SUVs]/pickup trucks/vans, midsize SUVs/pickup trucks/vans, large SUVs/pickup
trucks/vans, and minivans) including:

o Fuel-saving technology characteristics, such as:

— Commercialization year;

— Effectiveness and cost;

— “Learning effect” cost coefficients;

— “Technology path” inclusion/exclusion;
— “Phase-in caps” on penetration rates; and
—  “Synergy” effects.

« Vehicular emissions rates for criteria air pollutants and their chemical precursors, including
carbon monoxide (CO), volatile organic compounds (VOCs), nitrogen oxides (NOy),
particulate matter (PM), and sulfur dioxide (SO,); these emission rates are functions of either
vehicle use, as measured by the number of vehicle miles traveled (VMT), or fuel
consumption, economic, and other data and estimates, such as:

— Vehicle survival (percent of vehicles of a given vintage that remain in service);

— Mileage accumulation (annual travel by vehicles of a given vintage);

— Price/fuel taxation rates for seven fuels (such as gasoline and diesel);

— Pump prices (including taxes) for vehicle fuel savings/retail price;

— Rebound effect coefficient (the elasticity of VMT in relation to per-mile cost of fuel);

— Discount rate; “payback period” (the number of years purchasers consider when taking
into account fuel savings);

— Fuel economy “gap” (for example, laboratory versus actual);

— Per-vehicle value of travel time (in dollars per hour);

— The economic costs (in dollars per gallon) of petroleum consumption;

— Various external costs (all in dollars per mile) associated with changes in vehicle use;

— Damage costs (all on a dollar-per-ton basis) for each of the above-mentioned criteria
pollutants; and

— The civil-penalties rate for noncompliance.

« Properties of different fuels, such as:

— Upstream CO, and criteria pollutant emissions rates (that is, U.S. emissions resulting
from the production and distribution of each fuel);

— Density (pounds per gallon); energy density (British thermal unit per gallon);

— Carbon content;

— Shares of fuel savings leading to reduced domestic refining; and

— Relative shares of different gasoline blends.

2 Because CAFE standards apply to the average performance of each manufacturer’s fleet of passenger cars and light
trucks, the impact of potential standards on individual manufacturers cannot be credibly estimated without analysis
of the fleets that manufacturers can be expected to produce in the future. Furthermore, because required CAFE
levels under an attribute-based CAFE standard depend on manufacturers’ fleet composition, the stringency of an
attribute-based standard cannot be predicted without performing analysis at this level of detail.
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« Sensitivity analysis coefficients; high and low fuel price forecasts.
o CAFE scenarios

— Baseline (no action or business-as-usual); and
— Alternative scenarios defining coverage, structure, and stringency of CAFE standards.

NHTSA estimates and specifies all of the input data, then uses the modeling system to project a
set of technologies that each manufacturer could apply to its individual vehicle models in attempting to
comply with the various levels of potential CAFE standards to be examined. The Volpe model then
estimates the costs associated with this additional technology utilization, and accompanying changes in
travel demand; fuel consumption; fuel outlays; emissions of criteria air pollutants; toxic air pollutants;
and GHGs, and economic externalities related to petroleum consumption and other factors.

One of the updates to the model for the current rulemaking is the addition of a “multi-year
planning” capability, developed in response to comments on prior CAFE rulemakings. The version of the
Volpe model used in the previous EIS did not have that capability. For example, when modeling MY
2014, only vehicles with technologies “enabled” in MY 2014 would be candidates for technology
application. When run in multi-year mode, the model “looks back” to earlier years when a technology
was enabled on any vehicles but not used, and considers “back-dating” the application of that technology
when calculating the effective cost. Thus, if the model did not apply an enabled technology in MYs 2012
or 2013, then that technology remains available for multi-year application in MY 2014.

The Volpe model’s multi-year analysis mode is anticipated to be most useful in situations where
the model finds that a manufacturer is able to reach compliance in earlier years of the modeling period
(e.g., MY 2012) but is challenged to reach compliance in later years (e.g., MY 2014). In these cases, the
model can go back to the earlier year and over-comply to make compliance in the later year easier to
achieve. Although this capability is computationally implemented in this “backward-looking” fashion,
the approach simulates a manufacturer’s ability to apply foresight in earlier model years to facilitate
compliance in later model years, adding “extra” technology to a given model year’s fleet to boost CAFE
levels ahead of time, so that less technology needs to be added in years that are not major redesign years.

The Volpe model completes this compliance simulation for all manufacturers and all model years
and produces various outputs from the effects of changes in fuel economy. The outputs include:

o Total cost (TC) of all applied technologies;

o Year-by-year mileage accumulation, including increased vehicle use due to the rebound
effect;

e Year-by-year fuel consumption;

« Benefits from additional travel due to the fuel economy rebound effect, as measured by
consumer surplus;?

o Emissions of CO,, other GHGs, criteria air pollutants, and airborne toxics, including
emissions from vehicle use and domestic emissions from fuel production and distribution,*
and the economic value of resulting damages to human health;

« Total discounted/undiscounted national societal costs of year-to-year fuel consumption;

® Consumer surplus measures the net benefits drivers receive from additional travel and refers to the amount by
which the benefits from additional travel exceed its costs (for fuel and other operating expenses).

* Domestic full-fuel-cycle emissions include the emissions associated with production, transportation, and refining
operations, and the CO, emissions from fuel combustion.
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« Economic externalities caused by increased vehicle use (congestion, accidents, noise);
« Value of refueling time saved; and

« Total discounted/undiscounted societal benefits, including net social benefits and benefit-cost
ratio.

The specific outputs associated with each action alternative examined in this EIS reflect the
assumed values for key inputs to the Volpe model. The outputs of the Volpe model provide data used to
analyze impacts to energy, air, and climate, so these environmental impacts also reflect the inputs into the
Volpe model. Recognizing the uncertainty inherent in many of the underlying estimates in the model,
NHTSA has used the Volpe model to conduct both sensitivity analyses (by changing the assumed value
of one input at a time), and a probabilistic uncertainty analysis (a Monte Carlo analysis that allows
simultaneous variation in these factors) to examine how key measures (e.g., miles-per-gallon [mpg] levels
of the standard, total costs, and total benefits) vary in response to changes in these factors. This type of
analysis is used to estimate the uncertainty surrounding the model’s estimates of the costs and benefits of
a given set of CAFE standards. Chapter 2 describes the results of the sensitivity analysis.

The model can also be used to estimate the stringency at which various criteria are satisfied, such
as (a) a specified average required CAFE level, (b) maximum net benefits to society, (c) total costs equal
to total benefits to society, or (d) a specified total incremental cost. However, while the VVolpe model
does calculate average changes in vehicle prices (corresponding to total technology outlays and, where
applicable, civil penalties), it does not currently predict manufacturers’ decisions regarding the pricing or
production of specific vehicle models. Nor does it currently estimate for consumer behavioral responses
such as buying fewer vehicles or buying different types of vehicles. The agency uses information from
the VVolpe model, and analysis performed outside the model, to assist in setting standards.

Although NHTSA has used the Volpe model as a tool to inform its consideration of potential
CAFE standards, the Volpe model does not determine the CAFE standards NHTSA will propose or
promulgate as final regulations. NHTSA considers the results of analyses conducted using the Volpe
model and external analyses, including assessments of GHGs and air pollutant emissions, and
technologies that might be available in the longer term. NHTSA also considers whether the standards
could expedite the introduction of new technologies into the market, and the extent to which changes in
vehicle prices and fuel economy might affect vehicle production and sales. Using all of this information,
the agency considers the governing statutory factors, along with environmental issues and other relevant
societal issues, such as safety, and promulgates the maximum feasible standards based on its best
judgment on how to balance these factors.

For additional detail on how the VVolpe model works and the outputs it produces (and which
outputs NHTSA uses to estimate environmental impacts), see the joint NHTSA-EPA Notice of Proposed
Rulemaking (NPRM) (Sections II.A, 11.B, and I1.C) and the accompanying joint Technical Support
Document. See Docket Nos. NHTSA-2009-0059-0015, NHTSA-2009-0059-0029.

3.1.4.1 Effect of Credit Flexibility on Emissions

Consistent with the Energy Independence and Security Act (EISA), NHTSA’s March 30, 2009

MY 2011 CAFE final rule not only set MY 2011 CAFE standards for passenger cars and light trucks, but
also revised and added new regulatory provisions regarding the creation and application of CAFE credits.
See 74 FR , 14196, 14428-14436 (Mar. 30, 2009). CAFE credits are earned when a manufacturer exceeds
an applicable CAFE standard. Manufacturers can then use those credits to achieve compliance in years in
which their measured average fuel economy falls below the standards. In this context, CAFE credits refer
to flexibilities allowed under the Energy Policy and Conservation Act (EPCA) provisions governing use
of Alternative Motor Fuels Act (AMFA) credits, allowable banked credits, and transfers of credits
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between the passenger car and light truck fleets allowed under EISA. Through MY 2019, AMFA credits
allow manufacturers to increase their CAFE levels by producing alternative fuel vehicles, such as dual-
fueled/flexible-fueled vehicles (FFVs) that can run on both gasoline and E85 ethanol-based fuel. The
AMFA amended EPCA in 1988 to provide an incentive for producing these vehicles by specifying that
their fuel economy is to be determined using a special calculation procedure that results in those vehicles
being assigned a high fuel economy level. The additional flexibility to transfer credits between
manufacturing companies is addressed separately below. Because EPCA prohibits NHTSA from
considering these flexibilities when determining the stringency of CAFE standards, NHTSA did not
attempt to do so when it developed standards it has considered for this action.

Under the EISA, AMFA credits are being phased out. The allowable credits are reduced so that,
by law, by 2020 such credits will no longer be allowed. However, notwithstanding the EPCA constraints
regarding the context for establishing CAFE standards, NHTSA could attempt to account for the creation
and application of CAFE credits when evaluating the environmental impacts of new CAFE standards
under NEPA.

NHTSA believes that manufacturers are likely to take advantage of these flexibility mechanisms,
thereby reducing benefits and costs. Manufacturers producing dual-fueled vehicles are entitled to a
CAFE benefit of up to 1.2 mpg in 2012-2014, 1.0 mpg in 2015, and 0.8 mpg in 2016 for each fleet.
NHTSA estimates that the impact of the use of AMFA credits could result in an average reduction of
approximately 0.9 mpg in achieved average fuel economy in 2012-2016, and a related increase in CO;
emissions. Regarding credits other than AMFA credits (e.g., CAFE credits earned through over-
compliance, credits transferred between fleets, and credits acquired from other manufacturers), NHTSA
does not have a sound basis to predict the extent to which manufacturers might use them, particularly
because the credit-transfer and credit-trading programs have been only recently authorized, and credit
transfers could involve complex interactions and multi-year planning.®

3.1.4.2 Difficulties in Quantifying Emissions Implications of Credits

Questions NHTSA might need to address in performing an analysis of potential credit use and the
resulting emissions include the following:

« Would manufacturers that have never used CAFE flexibilities do so in the future?

« Would flexibility-induced increases in the sale of flexible-fuel vehicles (FFVs) lead to
increases in the use of alternative fuels?

o Having earned CAFE credits in a given model year, in what model year would a given
manufacturer most likely apply those credits, and how might that affect technologies added
through multi-year planning?

« Having earned CAFE credits in one fleet (i.e., passenger car or light truck), to which fleet
would a given manufacturer most likely apply those credits?

Such questions are similar to, though possibly less tractable than, the behavioral and strategic
questions that were entailed in representing manufacturers’ ability to “pull ahead” the implementation of
some technologies, and that would be involved in attempting to estimate CAFE-induced changes in
market shares. Although the VVolpe model has been modified to account for multi-year planning effects,

® For example, if a manufacturer is planning to redesign many vehicles in MY 2013, but few vehicles in MY 2015
when standards will also be significantly more stringent, the benefits (in terms of reducing regulatory burden) of
using some flexibilities in MY 2013 (e.g., credit transfers) could be outweighed by the benefits of applying extra
technologies in MY 2013 to carry them forward to facilitate compliance in MY 2015.
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substantial concerns remain about how to develop a credible market-share model for integration into the
modeling system NHTSA has used to analyze the costs and effects of CAFE standards.

3.1.4.3 Market Behavior

Some manufacturers make substantial use of current flexibilities. Other manufacturers regularly
exceed CAFE standards applicable to one or both fleets, and allow the corresponding excess CAFE
credits to expire. Some manufacturers transfer earned CAFE credits to future (or past) model years, but
do not produce FFVs and create corresponding CAFE credits. Finally, still other manufacturers regularly
pay civil penalties for noncompliance, even when producing FFVs would substantially reduce the
magnitude of those penalties.

Notwithstanding these uncertainties, NHTSA anticipates that manufacturers would make varied
use of the flexibilities provided by EPCA, as amended by EISA. These flexibilities could result in
somewhat lower benefits (that is, CO, emissions reductions) than estimated here, because manufacturers’
actions would cause VMT levels, fuel consumption, and emissions to be higher than reported here.
NHTSA expects that the nine alternatives evaluated in this EIS, including the No Action Alternative in
relation to which NHTSA measures the effects of the eight action alternatives, would be affected. Insofar
as the No Action Alternative would be affected, it is even less certain how the net effects of each of the
eight action alternatives would change.

NHTSA expects that use of flexibilities would tend to be greater under more stringent standards.
As stringency increases, the potential for manufacturers to face greater cost increases, and for some,
depending on their level of technological implementation, costs could rise substantially. The economic
advantage of employing allowed CAFE increases through the use of flexibilities could affect
manufacturer behavior in this regard. A critical factor in addressing the fuel and emissions impacts of
such flexibilities is that the likely extent of utilization cannot be assumed constant across the alternatives.

3.1.4.4 Trading Between Companies

The allowable trading between manufacturers is categorically different from the case discussed
above. The provisions in Section 104 of Title | of the EISA require that fuel savings, and thus, GHG
emissions, be conserved in any trades between manufacturers.® Therefore, there would not be an
environmental impact of any such trades because any increases in fuel use or emissions would have to be
offset by the manufacturer buying the credits.

® “The Secretary of Transportation [by delegation, the Administrator of NHTSA] may establish by regulation a fuel
economy credit trading program to allow manufacturers whose automobiles exceed the average fuel economy
standards prescribed under section 32902 to earn credits to be sold to manufacturers whose automobiles fail to
achieve the prescribed standards such that total oil savings associated with manufacturers that exceed the prescribed
standards are preserved when trading credits to manufacturers that fail to achieve the prescribed standards.”

49 U.S.C. 8 32903(f)(1).
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3.2 ENERGY

Energy intensity in the United States (energy use per dollar of gross domestic product [GDP]) has
declined steadily at about 2 percent per year since 1973, when the U.S. Department of Energy (DOE)
began tracking the statistic (EIA 2009a). Since 2000, energy intensity in the U.S. economy has fallen
from 10.08 million British thermal units per dollar of “real” or inflation-adjusted GDP, measured in year
2000 dollars to 8.52 million British thermal units per dollar of GDP (in year 2000 dollars), and DOE
projections show a further steady decline through 2035, with energy intensity reaching 5.12 million
British thermal units per dollar of GDP (in year 2000 dollars) in the latter year (EIA 2009c). Although
U.S. population and economic activity have grown steadily, energy intensity has fallen due to a
combination of increased efficiency and a structural shift in the economy toward less energy-intensive
industries. The most recent projection from the DOE Energy Information Administration (EIA) has
population increasing 28 percent between 2008 and 2030, but energy consumption per capita declining
0.4 percent annually during the same period. Despite this continuing improvement in economy-wide
energy efficiency, however, transportation fuel consumption has grown steadily, and now represents the
major use of petroleum in the U.S. economy.

3.2.1 Affected Environment

NHTSA uses energy projections from the EIA, which collects and provides the official energy
statistics for the United States. EIA is the primary source of data used by government agencies and
private firms to analyze and model energy systems. Every year EIA issues projections of energy
consumption and supply for both the United States (Annual Energy Outlook [AEQ]) and for the world
(International Energy Outlook [IEO]). EIA reports and projects energy consumption by energy mode, by
sector, and by geographic region. The modeling used to formulate the EIA’s projections incorporates all
federal and state laws and regulations that are in force at the time of the modeling.

In the case of the AEO 2010, EIA issued an early release (December 14, 2009) update of the
Reference Case released in April 2009 to incorporate the impacts of the American Recovery and
Reinvestment Act of 2009, the MY 2011 CAFE standards, and an update of the macroeconomic
assumptions (EIA 2009c). Table 3.2.1-1 shows U.S. and global energy consumption by sector. Actual
energy-consumption data show a steady increase in energy use in all U.S. sectors. By 2004, the
transportation sector was the second largest consumer of energy after the industrial sector, and comprised
27.8 and 17.3 percent of U.S. and global (less U.S.) energy use, respectively. Both very high oil prices
and the beginning of the global recession resulted in data for 2006 and 2008 being somewhat atypical.
Over half of U.S. energy consumption in the transportation sector can be attributed to passenger cars and
light trucks, ranging from 60 percent in 2008 to 57 percent by 2035. Going forward in time,
transportation energy consumption is expected to continue to be the largest component after the industrial
sector, but in the forecasted outer years in the United States the gap between energy consumption in the
two sectors first widens and then narrows. As a percentage of total economy-wide energy consumption,
projected energy use in the U.S. transportation sector remains fairly constant throughout the projection
years.

The EIA projections include all forms of energy, including renewable fuels and biofuels. Despite
efforts to increase the use of non-fossil fuels in transportation, fuel use remains largely petroleum based.
In 2007, finished motor gasoline and on-road diesel constituted 66 percent of all finished petroleum
products consumed in the United States. If other transportation fuels (aviation fuels, marine and
locomotive diesel, and bunkers) are included, transportation fuels constitute approximately 79 percent of
the finished petroleum products used. In the same year, the biofuel component of the total U.S.
transportation sector energy consumption was slightly more than 2 percent. According to AEO

" Pub. L. No. 111-5, 123 Stat. 115 (Feb. 17, 2009).
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projections, the biofuels share of energy consumption in the transportation sector will rise to 12 percent
by 2035.

Table 3.2.1-1

Energy Consumption By Sector

Sector Actual a/ Forecast b/
(Quadrillion BTU ¢/) 1990 1995 2000 2004 2010 2015 2020 2025 2030
United States
Residential 17.0 18.6 20.5 21.2 22.1 21.8 225 23.3 24.0
Commercial 13.3 14.7 17.2 17.7 19.3 20.4 21.5 22.6 23.8
Industrial 31.9 34.0 34.8 33.6 29.7 31.3 31.7 32.3 31.9
Transportation 22.4 23.8 26.6 27.9 28.0 28.7 28.9 30.0 31.2
Total 84.7 91.2 99.0 100.4 99.1 102.1 104.7 108.2 111.0
Transportation (%) 26.5 26.2 26.8 27.8 28.3 28.1 27.6 27.7 28.1
World
Residential -- -- -- 47.7 52.8 55.6 58.9 62.1 65.7
Commercial -- -- -- 245 27.8 29.8 32.2 34.9 37.7
Industrial -- -- -- 163.6 185.9 205.8 219.4 233.7 245.5
Transportation -- -- -- 87.7 96.0 102.8 111.0 118.9 127.7
Total 347.4 365.0 398.1 446.7 508.3 551.5 595.7 637.3 678.3
Transportation (%) -- -- -- 19.6 18.9 18.6 18.6 18.7 18.8
International (World less United States)
Residential -- -- -- 26.5 30.7 33.8 36.4 38.8 41.7
Commercial - - - - - - 6.8 8.5 9.4 10.7 12.3 13.9
Industrial -- -- -- 130.0 156.2 174.5 187.7 201.4 213.6
Transportation -- -- -- 59.8 68.0 74.1 82.1 88.9 96.5
Total 262.8 273.9 299.2 346.3 409.2 449.4 491.0 529.1 567.3
Transportation (%) -- -- -- 17.3 16.6 16.5 16.7 16.8 17.0

al Actual United States data: EIA (2009c).
Actual World data: EIA (2009d).

b/ Forecasted United States data: EIA (2009c).

Forecasted World data: EIA (2009d).

¢/ Btu = British thermal unit.

The analysis of fuel consumption and energy use conducted for this EIS assumes that fuel
consumed by U.S. passenger cars and light trucks will consist predominantly of gasoline or diesel fuel
derived from petroleum for the foreseeable future. Implicitly, ethanol FFVs are assumed to operate
exclusively on gasoline, while diesel vehicles are assumed to operate exclusively on petroleum-based
diesel rather than on biodiesel. The estimates of gasoline consumption reported in this analysis include
ethanol used as a gasoline additive to increase its oxygen content, while the estimates of diesel fuel
consumption include biodiesel used as a blending agent.® The analysis makes no other assumption about
the use of renewable fuels or biofuels.

Most U.S. gasoline and diesel is produced domestically (EIA 2009a). In 2007, 4 percent of
finished motor gasoline and 6 percent of on-road diesel were imported. However, increasing volumes of
crude oil are imported for processing in U.S. refineries because domestic production is steadily declining.
By 2006, petroleum imports equaled 60 percent of total liquids supplied and by 2007, crude oil imports

8 EIA data indicate that during 2007, ethanol accounted for approximately 3.6 percent of the energy content of fuel
labeled at retail as gasoline, while biodiesel accounted for about 1.2 percent of the energy content of fuel sold at
retail as diesel. Computed from information reported in AEO 2009 (EIA 2009b), Reference Case, Table 17 and
Supplemental Table 46.
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had surpassed 10 million barrels per day (EIA 2009a), a high proportion of it coming from volatile and
unstable regions.

A fall in the demand for transportation fuels likely would affect imports of crude oil more than
motor gasoline. Over the last decade there has been a shift in product imports, with volumes of finished
gasoline stabilizing and declining slightly. However, volumes of motor gasoline blending components
have been rapidly increasing, so that by 2007, the imports of blending components were twice that of
finished gasoline.

According to EIA, net imports of crude oil — in part due to improvements in fuel efficiency
required by the changes in CAFE standards, in part due to substitution of biofuels, in part due to high
prices, and in part due to a steady increase in U.S. production from the offshore — will fall to 41 percent of
liquid fuel supply in 2020 and then decline further to 39 percent in 2035. The further decrease in 2035 is
due in part to a projected surge in domestic crude oil production. The impact of these anticipated
developments on the petroleum industry is likely to be felt largely by overseas producers (EIA 2009c),
although the net impact on petroleum production levels of overseas suppliers and the associated change in
their emissions of air pollutants and GHGs will ultimately depend on whether demand for motor fuel in
developing nations rises sufficiently to replace declining U.S. demand.

3.2.2 Methodology

The methodology for examining the impact of higher CAFE standards on gasoline and diesel
consumption relies on outputs from the Volpe model. The Volpe model, as described in Section 3.1.4,
requires the following types of input information: (1) a forecast of the future vehicle market; (2)
estimates of the availability, applicability, and incremental effectiveness and cost of fuel-saving
technologies; (3) estimates of vehicle survival and mileage accumulation patterns, the rebound effect,
future fuel prices, the “social cost of carbon,” and many other economic factors; (4) fuel characteristics
and vehicular emissions rates; and (5) coefficients defining the shape and level of CAFE curves to be
examined.

Using NHTSA-selected inputs, the agency projects a set of technologies each manufacturer could
apply in attempting to comply with the various levels of potential CAFE standards to be examined. The
model then estimates the costs associated with this additional technology utilization, and accompanying
changes in travel demand, fuel consumption, fuel outlays, emissions, and economic externalities related to
petroleum consumption and other factors.

The analysis of costs and benefits employed in the Volpe model reflects the NHTSA assessment
of a broad range of technologies that can be applied to passenger cars and light trucks. In the agency’s
rulemakings covering light truck CAFE standards for MY's 2005-2007 and MY's 2008-2011, the agency
relied on the 2002 National Academy of Sciences report, Effectiveness and Impact of Corporate Average
Fuel Economy Standards (NRC 2002) for estimating potential fuel economy benefits and associated retail
costs of applying combinations of technologies. In developing its final rule adopting CAFE standards for
MY 2011, NHTSA reviewed manufacturers’ technology data and comments it received on its fuel-saving
technologies, and conducted its own independent analysis, which involved hiring an international
engineering consulting firm that specializes in automotive engineering, the same firm EPA used in
developing its advance notice of proposed rulemaking to regulate GHG emissions under the Clean Air
Act (CAA). Since then, NHTSA and EPA have collaborated on further updates to estimates of the cost,
effectiveness, and availability of fuel-saving technologies the agencies expect to be available during MY's
2012-2016. The revised technology assumptions — that is, estimates of the availability, applicability, cost,
and effectiveness of fuel-saving technologies, and the order in which the technologies are applied — are
described in greater detail in the NHTSA-EPA joint technical support document (TSD) and in NHTSA’s
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preliminary RIA, Docket Nos. NHTSA-2009-0059-0016.1 (RIA), NHTSA-2009-0059-0029 (TSD). See
Section 3.1.4 for further information on the Volpe model. A full discussion of changes made to the
technology assumptions since the joint NPRM will be detailed in the forthcoming joint NHTSA-EPA
final rule.

The Volpe model produces various outputs, including its estimates of year-by-year fuel
consumption by U.S. passenger car and light truck fleets. The Volpe model estimates annual fuel
consumption and fuel savings for each calendar year from 2012, when the CAFE standards considered in
this EIS would first take effect, through 2060, when almost all passenger cars and light trucks in use
would have met CAFE standards at least as stringent as those established for MY 2016.° Therefore, the
estimated fuel savings during 2060 represents the maximum annual fuel savings resulting from the CAFE
standards established by this rulemaking.

To calculate fuel savings for each action alternative, NHTSA subtracted fuel consumption under
that alternative from its level under the No Action Alternative. The Volpe model estimated fuel savings
using the following mpg assumptions: for MY's 2012-2016, the fuel economy of new passenger cars and
light trucks under each action alternative increases annually in accordance with the CAFE standards
specified in that particular alternative.’® For MYs 2017-2060, all new vehicles were assumed to meet the
MY 2016 CAFE standards that would be established under each action alternative. In effect, this means
that fuel economy achieved by passenger cars and light trucks produced in MYs 2017-2060 remains
constant at their levels estimated for MY 2016 under each action alternative.™

3.2.3 Environmental Consequences

Table 3.2.3-1, which lists the impact on fuel consumption for passenger cars from 2020 through
2060, shows the increasing impact of alternative CAFE standards over time. The table reports total fuel
consumption for passenger cars, both gasoline and diesel, under the No Action Alternative (Alternative 1)
and each of the eight action alternatives, as described in Section 2.3. By 2060, when nearly the entire
passenger car and light truck fleet is likely to be composed of MY 2016 or later passenger cars and light
trucks, fuel consumption reaches 205.5 billion gallons under the No Action Alternative. Fuel
consumption is less than that projected under the No Action alternative for all the action alternatives,
ranging from 188.4 billion gallons under Alternative 2 (3-percent annual increase in mpg) to 166.5 billion
gallons under Alternative 8 (7-percent annual increase in mpg). In 2060, fuel consumption under the
TCTB Alternative (Alternative 9) amounts to 10.9 million barrels of fuel per day, while under Alternative
4 (the Preferred Alternative), daily fuel consumption amounts to 11.7 million barrels per day.** Asa
point of reference, NHTSA projects that fuel consumption under the No Action Alternative would be 13.4
million barrels per day in 2060. In 2007, the United States consumed 9.3 million barrels of fuel per day
(E1A 2009a).

® This assumes that if NHTSA does not establish more stringent CAFE standards for model years after MY 20186,
the standards established for MY 2016 as part of the current rulemaking would be extended to apply to subsequent
model years.

1% The average fuel economy levels actually achieved by passenger cars and light trucks produced during a model
year do not necessarily equal the CAFE standards for that model year. This occurs because some manufacturers’
average fuel economy levels for their passenger cars or light trucks are projected to exceed the applicable CAFE
standards during certain model years, while other manufacturers’ fuel economy levels are projected to fall short of
either the passenger car or light truck CAFE standards during some model years. As explained in Section 3.1.4.1,
manufacturers may earn or use credits in these situations, but EPCA prohibits NHTSA from considering these
flexibilities when determining the stringency of CAFE standards.

11 See footnote 8 in this chapter.

12 Billions of gallons (annual) are converted to millions of barrels per day by dividing by 365 and then dividing by
42.
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Table 3.2.3-1

Passenger Car Annual Fuel Consumption and Fuel Savings (billion gallons of gasoline equivalent)

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%l/year 7%lyear ~6.6%l/year
Calendar Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Fuel Consumption
2020 74.1 70.5 68.9 68.4 67.5 66.2 66.4 65.6 65.6
2030 103.9 95.5 92.0 91.1 89.0 86.5 86.5 84.8 85.2
2040 1345 123.3 118.6 117.4 114.7 111.3 111.3 109.0 109.6
2050 167.6 153.6 147.7 146.2 142.8 138.6 138.6 135.8 136.5
2060 205.5 188.4 181.2 179.4 175.2 170.0 170.0 166.5 167.4
Fuel Savings Compared to No Action
2020 -- 3.6 5.2 5.7 6.6 7.9 7.7 8.5 8.4
2030 - 8.4 11.9 12.8 14.8 17.4 17.3 19.1 18.7
2040 -- 11.2 15.9 17.1 19.9 23.2 23.3 255 24.9
2050 - 14.0 19.8 21.3 24.8 28.9 29.0 31.8 311
2060 -- 17.2 24.3 26.2 30.4 35.5 35.5 39.0 38.1

Table 3.2.3-2 lists comparable results for light trucks for the same period and for the same
alternative CAFE standards. As in the previous table, reported fuel consumption includes light truck
diesel and gasoline consumption. Fuel consumption under the No Action Alternative is estimated to total
113.0 billion gallons in 2060, and to decline progressively under the action alternatives, from 104.6
billion gallons under Alternative 2 to 92.4 billion gallons under Alternative 8. These represent fuel
savings compared to the No Action Alternative that range from 8.3 billion gallons annually under
Alternative 2 to 20.6 billion gallons annually under Alternative 8, or from 0.5 million to 1.3 million
barrels of petroleum per day.

Table 3.2.3-2
Light Truck Annual Fuel Consumption and Fuel Savings (billion gallons of gasoline equivalent)
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%lyear ~4.3%lyear 5%l/year ~6.0%l/year 6%lyear 7%lyear ~6.6%lyear
Calendar  action Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
Fuel Consumption
2020 75.8 73.5 72.4 71.9 71.4 70.2 70.5 69.8 69.8
2030 72.2 67.7 65.7 64.9 63.9 62.2 62.2 61.1 61.3
2040 78.6 73.1 70.5 69.6 68.3 66.2 66.1 64.8 65.1
2050 93.0 86.2 83.0 81.9 80.4 77.8 77.7 76.1 76.5
2060 113.0 104.6 100.7 99.4 97.5 94.4 94.3 92.4 92.8
Fuel Savings Compared to No Action
2020 -- 2.3 34 3.9 4.4 5.6 54 6.0 6.1
2030 -- 4.4 6.5 7.2 8.2 10.0 10.0 11.0 10.9
2040 -- 5.6 8.2 9.1 10.3 12.4 12.5 13.8 135
2050 -- 6.8 10.0 111 12.6 15.2 15.3 16.9 16.5
2060 -- 8.3 12.3 13.5 15.5 18.6 18.7 20.6 20.2

Table 3.2.3-3 shows the combined passenger car and light truck projected fuel consumption and
fuel savings under the various alternatives. Combined passenger car and light truck fuel consumption
under the No Action Alternative is estimated to total 318.5 billion gallons in 2060, and to decline
progressively under the action alternatives, from 293.0 billion gallons under Alternative 2 to 258.9 billion
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gallons under Alternative 8. These represent fuel savings compared to the No Action Alternative that
range from 25.5 billion gallons annually under Alternative 2 to 59.6 billion gallons annually under
Alternative 8.

Table 3.2.3-3

Combined Passenger Car and Light Truck Annual Fuel Consumption and Fuel Savings a/
(billion gallons of gasoline equivalent)

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%l/year 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%l/year 7%lyear ~6.6%l/year

Calendar Action Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB

Fuel Consumption
2020 149.9 144.0 141.3 140.3 139.0 136.5 136.9 1354 1354
2030 176.0 163.2 157.7 156.0 153.0 148.7 148.7 146.0 146.5
2040 213.2 196.4 189.1 187.0 183.0 177.5 177.4 173.9 174.7
2050 260.5 239.7 230.7 228.2 223.2 216.5 216.3 211.9 213.0
2060 3185 293.0 281.9 278.8 272.7 264.5 264.3 258.9 260.3

Fuel Savings Compared to No Action
2020 -- 6.0 8.7 9.7 10.9 13.5 13.0 14.5 14.5
2030 -- 12.8 18.4 20.0 23.1 27.4 27.3 30.1 29.5
2040 -- 16.8 24.1 26.2 30.2 35.7 35.8 39.3 384
2050 -- 20.8 29.9 32.4 37.4 44.1 44.3 48.6 475
2060 -- 255 36.6 39.7 45.8 54.0 54.2 59.6 58.3

al  Some of the values shown for car & light truck fuel consumption in this table vary slightly from the
sum of values shown separately for passenger cars and light trucks in previous tables due to rounding error.

The reductions in U.S. gasoline consumption and demand for crude petroleum projected to result
from alternative increases in CAFE standards could lead to reductions in global petroleum prices, and
thus to lower gasoline prices throughout the world. One consequence of lower prices would be increases
in gasoline consumption outside the U.S., which would lead to increased emissions of greenhouse gases,
criteria air pollutants, and airborne toxics from global fuel production and use. These increases have the
potential to offset a modest share of the reductions in emissions projected to occur as a consequence of
lower fuel production and consumption within the United States. A numerical example using Leiby’s
(2008) mean estimate of the sensitivity of global petroleum prices to changes in U.S. import demand
suggests that increases in fuel consumption outside the U.S. could offset about 8 percent of the emissions
reductions projected to result from the alternative increases in CAFE standards analyzed in this FEIS.*
Given the various assumptions and uncertainties in our analyses, an 8 percent change would not change
the overall conclusions or analysis of the alternatives made in this EIS.

13 Using Leiby’s reported range of uncertainty surrounding his mean estimate of the sensitivity of global petroleum
prices to U.S. import demand, increases in fuel consumption outside the U.S. could offset from 3 percent (under
Alternative 2) to 15 percent (under Alternative 9) of the emissions reductions projected to result from alternative
increases in CAFE standards (Leiby 2008).
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3.3 AIR QUALITY
3.3.1 Affected Environment
3.3.1.1 Relevant Pollutants and Standards

The proposed CAFE standards would affect air pollution and air quality, which in turn, have the
potential to affect public health and welfare and the environment. The CAA is the primary federal
legislation that addresses air quality. Under the authority of the CAA and its amendments, EPA has
established National Ambient Air Quality Standards (NAAQS) for six criteria pollutants™ (relatively
commonplace pollutants that can accumulate in the atmosphere as a result of normal levels of human
activity). This EIS air quality analysis assesses the impacts of the No Action Alternative and action
alternatives in relation to criteria pollutants and some hazardous air pollutants from mobile sources.

The criteria pollutants are CO, nitrogen dioxide (NO;) (one of several oxides of nitrogen), ozone,
SO,, PM with an aerodynamic diameter equal to or less than 10 microns (PMyo) and 2.5 microns (PM,s),
and lead. Ozone is not emitted directly from vehicles, but is evaluated based on emissions of the ozone
precursor pollutants nitrogen oxides (NO,) and VOCs.™

The U.S. transportation sector is a major source of emissions of certain criteria pollutants or their
chemical precursors. Total emissions from on-road mobile sources (passenger cars and light trucks) have
declined dramatically since 1970 as a result of pollution controls on vehicles and regulation of the
chemical content of fuels, despite continuing increases in the amount of vehicle travel. From 1970 to
2008, the most recent year for which data are available, emissions from on-road mobile sources declined
76 percent for CO, 59 percent for NOy, 64 percent for PMyy, 77 percent for SO,, and 80 percent for
VOCs. Emissions of PM, s from on-road mobile sources declined 66 percent from 1990, the earliest year
for which data are available, to 2008 (EPA 2009i).

On-road mobile sources are responsible for 50 percent of total U.S. emissions of CO, 4 percent of
PM, s emissions, and 1 percent of PMy, emissions (EPA 2009i). Almost all of the PM in motor-vehicle
exhaust is PM,s; therefore, this analysis focuses on PM, 5 rather than PMy,. On-road mobile sources also
contribute 21 percent of total nationwide emissions of VOCs and 32 percent of NOy, which are chemical
precursors of ozone. In addition, NOy is a PM, s precursor and VOCs can be PM, 5 precursors. On-road
mobile sources contribute only 1 percent of SO,, but SO, and other oxides of sulfur (SOy) are important
because they contribute to the formation of PM, s in the atmosphere; however, on-road mobile sources
contribute only 1 percent of SO,. With the elimination of lead in automotive gasoline, lead is no longer
emitted from motor vehicles in more than negligible quantities. Lead is not assessed further in this
analysis.

Table 3.3.1-1 lists the primary and secondary NAAQS for each criteria pollutant. Primary
standards are set at levels intended to protect against adverse effects on human health; secondary
standards are intended to protect against adverse effects on public welfare, such as damage to agricultural

4 «Criteria pollutants” is a term used to collectively describe the six common air pollutants for which the CAA
requires EPA to set NAAQS. EPA calls these pollutants “criteria” air pollutants because it regulates them by
developing human-health-based and/or environmentally based criteria (science-based guidelines) for setting
permissible levels. “Hazardous air pollutants,” by contrast, refer to substances defined as hazardous by the 1990
CAA amendments. These substances include certain VOCs, compounds in PM, pesticides, herbicides, and
radionuclides that present tangible hazards, based on scientific studies of human (and other mammal) exposure.

15 Ozone is a photochemical oxidant and the major component of smog. Ozone is not emitted directly into the air,
but is formed through complex chemical reactions between precursor emissions of VOCs and NO, in the presence of
the ultraviolet component of sunlight.
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crops or vegetation, and damage to buildings or other property. Because each criteria pollutant has
different potential effects on human health and public welfare, the NAAQS specify different permissible
levels for each pollutant. NAAQS for some pollutants include standards for both short- and long-term
average levels. Short-term standards, which typically specify higher levels of a pollutant, are intended to
protect against acute health effects from short-term exposure to higher levels of a pollutant; long-term
standards are established to protect against chronic health effects resulting from long-term exposure to
lower levels of a pollutant.

Table 3.3.1-1

National Ambient Air Quality Standards

Primary Standards Secondary Standards
Pollutant Level a/ Averaging Time Level a/ Averaging Time
Carbon monoxide 9 ppm 8 hours b/ None
(10 mg/m®)
35 ppm 1 hour b/
(40 mg/m?)
Lead 0.15 pg/m?® Rolling 3-month average Same as Primary
Nitrogen dioxide 0.053 ppm Annual Same as Primary
(100 pg/m?) (Arithmetic Mean)
0.100 ppm 1 hour ¢/ None
(200 pg/m®)
Particulate matter (PMio) 150 pg/m® 24 hours d/ Same as Primary
Particulate matter (PMz.s) 15.0 pg/m® Annual e/ Same as Primary
(Arithmetic Mean)
35 pug/m® 24 hours f/ Same as Primary
Ozone 0.075 ppm 8 hours g/ Same as Primary
(2008 std.)
0.08 ppm 8 hours h/ i/ Same as Primary
(1997 std.)
Sulfur dioxide 0.03 ppm Annual 0.5 ppm 3 hours b/
(Arithmetic Mean) (1300 pg/m?)
0.14 ppm 24 hours b/

a/ Units of measure for the standards are parts per million (ppm) by volume, milligrams per cubic meter of air

(mg/m3), and micrograms per cubic meter of air (ug/m3).

b/ Not to be exceeded more than once per year.

¢/ To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each

monitor within an area must not exceed 0.100 ppm (effective January 22, 2010).

Not to be exceeded more than once per year on average over 3 years.

To attain this standard, the 3-year average of the weighted annual mean PM, s concentrations from single or

multiple community-oriented monitors must not exceed 15.0 ug/m3.

f/ To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-

oriented monitor within an area must not exceed 35 pug/m® (effective December 17, 2006).

a/ To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone
concentrations measured at each monitor within an area over each year must not exceed 0.075 ppm (effective
May 27, 2008).

h/ To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone
concentrations measured at each monitor within an area over each year must not exceed 0.08 ppm.

il The 1997 standard—and the implementation rules for that standard—uwill remain in place for implementation

purposes as EPA undertakes rulemaking to address the transition from the 1997 ozone standard to the 2008

ozone standard.

Source: 40 CFR 50, as presented in EPA 2010.
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Under the CAA, EPA is required to review NAAQS every 5 years and to change the levels of the
standards if warranted by new scientific information. NAAQS formerly included an annual PMy,
standard, but EPA revoked the annual PM;, standard in 2006 based on an absence of evidence of health
effects associated with annual PMyg levels. In September 2006, EPA tightened the 24-hour PM, 5
standard from 65 micrograms per cubic meter (ug/m®) to 35 ug/m®. In March 2008, EPA tightened the
8-hour ozone standard from 0.08 part per million (ppm) to 0.075 ppm. At present, EPA is considering
further changes to the PM, 5 standards and changes to the ozone standard.

The air quality of a geographic region is usually assessed by comparing the levels of criteria air
pollutants found in the atmosphere to the levels established by NAAQS. Concentrations of criteria
pollutants within the air mass of a region are measured in parts of a pollutant per million parts of air or in
micrograms of a pollutant per cubic meter of air present in repeated air samples taken at designated
monitoring locations. These ambient concentrations of each criteria pollutant are compared to the
permissible levels specified by NAAQS to assess whether the region’s air quality could be unhealthful.

When the measured concentrations of a criteria pollutant within a geographic region are below
those permitted by NAAQS, EPA designates the region as an attainment area for that pollutant; regions
where concentrations of criteria pollutants exceed federal standards are called nonattainment areas.
Former nonattainment areas that have attained NAAQS are designated as maintenance areas. Each
nonattainment area is required to develop and implement a State Implementation Plan (SIP), which
documents how the region will reach attainment levels within periods specified in the CAA. In
maintenance areas, the SIP documents how the state intends to maintain compliance with NAAQS. When
EPA changes a NAAQS, states must revise their SIPs to address how they will attain the new standard.

Compounds emitted from vehicles, which are known or suspected to cause cancer or other serious
health and environmental effects, are known as mobile source air toxics (MSATSs). The MSATS included
in this analysis are acetaldehyde, acrolein, benzene, 1,3-butadiene, diesel particulate matter (DPM), and
formaldehyde. EPA and the Federal Highway Administration (FHWA) have identified these air toxics as
the MSATS that typically are of greatest concern for impacts of highway vehicles (EPA 2007, FHWA
2006). DPM is a component of exhaust from diesel-fueled vehicles and falls almost entirely within the
PM, s particle-size class.

Section 3.4 addresses the major GHGs — CO,, methane (CH,), and nitrous oxides (N,O); these
GHGs are not included in this air quality analysis, except the evaluation of NO, includes N,O because it
is one of the oxides of nitrogen.

3.3.1.2 Health Effects of Criteria Pollutants

The following paragraphs briefly describe the health effects of the six federal criteria pollutants.
This information is adapted from the EPA Green Book, Criteria Pollutants (EPA 2008b). EPA’s most
recent technical reports and Federal Register notices for NAAQS reviews contain more information on
the health effects of criteria pollutants (see http://www.epa.gov/ttn/naags/).

Ozone is a photochemical oxidant and the major component of smog. Ozone is not emitted
directly into the air, but is formed through complex chemical reactions between precursor emissions of
VOCs and NOy in the presence of the ultraviolet component of sunlight. Ground-level ozone causes
health problems because it irritates the mucous membranes, damages lung tissue, reduces lung function,
and sensitizes the lungs to other irritants. Exposure to ozone for several hours at relatively low
concentrations has been found to substantially reduce lung function and induce respiratory inflammation
in normal, healthy people during exercise. There is also evidence that short-term exposure to ozone
directly or indirectly contributes to non-accidental and cardiopulmonary-related mortality.
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PM is a generic term for a broad class of chemically and physically diverse substances that exist
as discrete particles. PM includes dust, dirt, soot, smoke, and liquid droplets directly emitted into the air,
and particles formed in the atmosphere by condensation or by the transformation of emitted gases such as
NOy, SO4 and VOCs. The definition of PM also includes particles composed of elemental carbon (carbon
black or black carbon). Both gasoline-fueled and diesel-fueled vehicles emit PM. In general, the smaller
the PM, the deeper it can penetrate into the respiratory system and the more damage it can cause.
Depending on its size and composition, PM can damage lung tissue, aggravate existing respiratory and
cardiovascular diseases, alter the body’s defense systems against foreign materials, and cause cancer and
premature death. As noted above, EPA regulates PM according to two particle size classifications, PMyg
and PM,s. This analysis only considers PM, s because almost all of the PM emitted in exhaust from
passenger cars and light trucks is PM,s.

CO is a colorless, odorless, poisonous gas produced by incomplete combustion of carbon in fuels.
Motor vehicles are the single largest source of CO emissions nationally*®. When CO enters the
bloodstream, it acts as an asphyxiant by reducing the delivery of oxygen to the body’s organs and tissues.
It can impair the brain’s ability to function properly. Health threats are most serious for those who suffer
from cardiovascular disease, particularly those with angina or peripheral vascular disease.

Lead is a toxic heavy metal used in industry, such as in battery manufacturing, and formerly in
widespread use as an additive in paints. Lead gasoline additives (in piston-engine powered aircraft), non-
ferrous smelters, and battery plants are the most significant contributors to atmospheric lead emissions.
Lead exposure can occur through multiple pathways, including inhalation of air and ingestion of lead in
food, water, soil, or dust. Excessive lead exposure can cause seizures, mental retardation, behavioral
disorders, severe and permanent brain damage, and death. Even low doses of lead can lead to central
nervous system damage. Because of the prohibition of lead as an additive in motor vehicle liquid fuels,
vehicles are no longer a major source of lead pollution.

SO,, one of various oxides of sulfur (SO,), is a gas formed from combustion of fuels containing
sulfur. Most SO, emissions are produced by stationary sources such as power plants. SO, is also formed
when gasoline is extracted from crude oil in petroleum refineries, and in other industrial processes. High
concentrations of SO, cause severe respiratory distress (difficulty breathing), irritate the upper respiratory
tract, and can aggravate existing respiratory and cardiovascular disease. SO, also is a primary contributor
to acid deposition, or acid rain, which causes acidification of lakes and streams and can damage trees,
crops, historic buildings, and statues.

NO; is a reddish-brown, highly reactive gas, one of the oxides of nitrogen formed by
high-temperature combustion (as in vehicle engines) of nitrogen and oxygen. Most NO created in the
combustion reaction consists of nitric oxide (NO), which oxidizes to NO, in the atmosphere. NO, can
irritate the lungs and mucous membranes, cause bronchitis and pneumonia, and lower resistance to
respiratory infections. Oxides of nitrogen are an important precursor both to ozone and acid rain, and can
affect both terrestrial and aquatic ecosystems.

3.3.1.3 Health Effects of Mobile Source Air Toxics (adapted from EPA 2009d)

Motor vehicle emissions contribute to ambient levels of air toxics known or suspected as human
or animal carcinogens, or that have noncancer health effects. The population experiences an elevated risk
of cancer and other noncancer health effects from exposure to air toxics (EPA 1999a). These compounds
include, but are not limited to, acetaldehyde, acrolein, benzene, 1,3-butadiene, and formaldehyde. These

18 Highway motor vehicles accounted for 50 percent of national CO emissions in 2008. Passenger cars and light
trucks accounted for about 76 percent of the CO emissions from highway motor vehicles (EPA 2009f)
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five air toxics, plus DPM, comprise the six priority MSATS analyzed in this EIS. These compounds,
except acetaldehyde, plus polycyclic organic matter (POM) and naphthalene, were identified as national
or regional risk drivers in the EPA 2002 National-scale Air Toxics Assessment (NATA) and have
significant inventory contributions from mobile sources (EPA 2009a). This EIS does not analyze POM
separately, but it can occur as a component of DPM and is addressed under DPM below. Naphthalene is
not analyzed separately in this EIS; however, naphthalene is a member of the POM class of compounds
discussed under DPM.

Acetaldehyde is classified in EPA’s Integrated Risk Information System (IRIS) database as a
probable human carcinogen, based on nasal tumors in rats, and is considered toxic by the inhalation, oral,
and intravenous routes (EPA 1991). Acetaldehyde is reasonably anticipated to be a human carcinogen by
the U.S. Department of Health and Human Services (DHHS) in the 11th Report on Carcinogens and is
classified as possibly carcinogenic to humans (Group 2B) by the International Agency for Research on
Cancer (IARC) (NTP 2005, IARC 1999). EPA is reassessing cancer risk from inhalation exposure to
acetaldehyde.

The primary noncancer effects of exposure to acetaldehyde vapors include eye, skin, and
respiratory-tract irritation (EPA 1991). In short-term (4-week) rat studies, degeneration of olfactory
epithelium was observed at various concentration levels of acetaldehyde exposure (Appleman et al. 1982,
1986). EPA used data from these studies to develop an inhalation reference concentration. Some
asthmatics have been shown to be a sensitive subpopulation to decrements in functional expiratory
volume (FEV1 test) and bronchoconstriction upon acetaldehyde inhalation (Myou et al. 1993). EPA is
reassessing the health hazards from inhalation exposure to acetaldehyde.

Acrolein is extremely acrid and irritating to humans when inhaled, with acute exposure resulting
in upper respiratory tract irritation, mucus hypersecretion, and congestion. Levels considerably lower
than 1 ppm (2.3 mg/m®) elicit subjective complaints of eye and nasal irritation and a decrease in the
respiratory rate (Weber-Tschopp et al. 1977, Sim and Pattle 1957). Lesions to the lungs and upper
respiratory tracts of rats, rabbits, and hamsters have been observed after subchronic exposure to acrolein.
Based on animal data, individuals with compromised respiratory function (e.g., emphysema, asthma) are
expected to be at increased risk of developing adverse responses to strong respiratory irritants such as
acrolein. This was demonstrated in mice with allergic-airway disease by comparison to non-diseased
mice in a study of the acute respiratory irritant effects of acrolein (Morris et al. 2003). The intense
irritancy of this carbonyl has been demonstrated during controlled tests in human subjects, who suffer
intolerable eye and nasal mucosal sensory reactions within minutes of exposure (Sim and Pattle 1957).

EPA determined in 2003 that the human carcinogenic potential of acrolein could not be
determined because the available data were inadequate. No information was available on the
carcinogenic effects of acrolein in humans and the animal data provided inadequate evidence of
carcinogenicity (EPA 2003). IARC determined in 1995 that acrolein was not classifiable as to its
carcinogenicity in humans (IARC 1995).

The EPA IRIS database lists benzene as a known human carcinogen (causing leukemia) by all
routes of exposure, and concludes that exposure is associated with additional health effects, including
genetic changes in both humans and animals and increased proliferation of bone marrow cells in mice
(EPA 2000a, IARC 1982, Irons et al. 1992). EPA states in its IRIS database that data indicate a causal
relationship between benzene exposure and acute lymphocytic leukemia and suggest a relationship
between benzene exposure and chronic non-lymphocytic leukemia and chronic lymphocytic leukemia.
IARC has determined that benzene is a human carcinogen and DHHS has characterized benzene as a
known human carcinogen (IARC 1987, NTP 2005).
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A number of adverse noncancer health effects, including blood disorders such as preleukemia and
aplastic anemia, have also been associated with long-term exposure to benzene (Askoy 1989, Goldstein
1988). The most sensitive noncancer effect observed in humans, based on current data, is the depression
of the absolute lymphocyte count in blood (Rothman et al 1996, EPA 2002a). In addition, recent work,
including studies sponsored by the Health Effects Institute, provides evidence that biochemical responses
are occurring at lower levels of benzene exposure than previously known (Qu et al. 2002, 2003; Lan et al.
2004; Turtletaub and Mani 2003) The EPA IRIS program has not yet evaluated these new data.

EPA has characterized 1,3-butadiene as carcinogenic to humans by inhalation (EPA 2002b,
2002c). IARC has determined that 1,3-butadiene is a human carcinogen, and DHHS has characterized
1,3-butadiene as a known human carcinogen (IARC 1999, NTP 2005). There are humerous studies
consistently demonstrating that animals and humans in experiments metabolize 1,3-butadiene into
genotoxic metabolites. The specific mechanisms of 1,3-butadiene-induced carcinogenesis are not known;
however, scientific evidence strongly suggests that the carcinogenic effects are mediated by genotoxic
metabolites. Animal data suggest that females could be more sensitive than males for cancer effects
associated with 1,3-butadiene exposure; there are insufficient data in humans from which to draw
conclusions about sensitive subpopulations. 1,3-butadiene also causes a variety of reproductive and
developmental effects in mice; no human data on these effects are available. The most sensitive effect
was ovarian atrophy observed in a lifetime bioassay of female mice (Bevan et al. 1996).

DPM is a component, along with diesel exhaust organic gases, of diesel exhaust. DPM particles
are very fine, with most particles smaller than 1 micron, and their small size allows inhaled DPM to reach
the lungs. Particles typically have a carbon core coated by condensed organic compounds such as POM,
which include mutagens and carcinogens. DPM also includes elemental carbon (carbon black or black
carbon) particles emitted from diesel engines. Diesel exhaust is likely to be carcinogenic to humans by
inhalation from environmental exposure.

DPM can contain POM, which is generally defined as a large class of organic compounds that
have multiple benzene rings and a boiling point greater than 100 degrees Celsius (°C). EPA classifies
many of the compounds included in the POM class as probable human carcinogens based on animal data.
Polycyclic aromatic hydrocarbons (PAHS) are a subset of POM that contains only hydrogen and carbon
atoms. A number of PAHs are known or suspected carcinogens. Recent studies have found that maternal
exposures to PAHs in a population of pregnant women were associated with several adverse birth
outcomes, including low birth weight and reduced length at birth, and impaired cognitive development at
age 3 (Perera et al. 2002, 2006). EPA has not yet evaluated these recent studies.

Since 1987, EPA has classified formaldehyde as a probable human carcinogen based on evidence
in humans and in rats, mice, hamsters, and monkeys (EPA 1987). EPA is reviewing recently published
epidemiological data. For example, National Cancer Institute (NCI) research found an increased risk of
nasopharyngeal cancer and lymphohematopoietic malignancies such as leukemia among workers exposed
to formaldehyde (Hauptmann et al. 2003, 2004). In an analysis of the lymphohematopoietic cancer
mortality from an extended followup of these workers, NCI confirmed an association between
lymphohematopoietic cancer risk and peak exposures to formaldehyde (Beane Freeman et al. 2009). A
recent National Institute of Occupational Safety and Health study of garment workers also found
increased risk of death due to leukemia among workers exposed to formaldehyde (Pinkerton 2004).
Extended followup of a cohort of British chemical workers did not find evidence of an increase in
nasopharyngeal or lymphohematopoietic cancers, but did report a continuing statistically significant
excess in lung cancers (Coggon et al. 2003). Recently, IARC reclassified formaldehyde as a human
carcinogen (Group 1) (IARC 2006).
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Formaldehyde exposure also causes a range of noncancer health effects, including irritation of the
eyes (burning and watering), nose, and throat. Effects in humans from repeated exposure include
respiratory-tract irritation, chronic bronchitis, and nasal epithelial lesions such as metaplasia and loss of
cilia. Animal studies suggest that formaldehyde might also cause airway inflammation, including
eosinophil infiltration into the airways. There are several studies suggesting that formaldehyde might
increase the risk of asthma, particularly in the young (ATSDR 1999, WHO 2002).

3.3.1.4 Clean Air Act and Conformity Regulations
3.3.1.4.1 Vehicle Emission Standards

Under the CAA, EPA has established emission standards for vehicles. EPA has tightened the
emission standards over time as more effective emission-control technologies have become available.
These reductions in the levels of the standards are responsible for the declines in total emissions from
motor vehicles, as discussed above. The EPA Tier 2 Vehicle & Gasoline Sulfur Program, which went
into effect in 2004 established the CAA emissions standards that will apply to MY's 2012-2016 passenger
cars and light trucks (EPA 1999b). Under the Tier 2 standards, emissions from passenger cars and light
trucks will continue to decline. In 2004, the Nation’s refiners and importers of gasoline began to
manufacture gasoline with sulfur levels capped at 300 ppm, approximately a 15-percent reduction from
the previous industry average of 347 ppm. By 2006, refiners met a 30-ppm average sulfur level with a
cap of 80 ppm. These fuels enable post-2006 model year vehicles to use emissions controls that reduce
tailpipe emissions of NOy by 77 percent for passenger cars and by as much as 95 percent for pickup
trucks, vans, and SUVs, compared to 2003 levels. Figure 3.3.1-1 shows that cleaner vehicles and fuels
will result in continued reductions in emissions from passenger cars and light trucks, despite increases in
travel. Figure 3.3.1-1 illustrates current trends in travel and emissions from passenger cars and light
trucks under the existing CAFE standards. Figure 3.3.1-1 does not show the effects of the proposed
action and alternatives; see Section 3.3.3.

Figure 3.3.1-1. Vehicle Miles Traveled (VMT) vs. Vehicle Emissions (Source: Smith 2002)
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From 1970 to 1999, aggregate emissions traditionally associated with vehicles substantially
decreased (with the exception of NO,) even as VMT has increased by approximately 149 percent. NOy
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emissions increased 16 percent between 1970 and 1999, due mainly to emissions from light trucks and
heavy-duty vehicles. However, as future trends show, vehicle travel is having a smaller and smaller
impact on emissions as a result of stricter EPA standards for vehicle emissions and the chemical
composition of fuels, even with additional growth in VMT (Smith 2002). This general trend will
continue, to a greater or lesser degree, with implementation of any of the proposed alternative CAFE
standards.

EPA is addressing air toxics through its MSAT rules (EPA 2007). These rules limit the benzene
content of gasoline beginning in 2011. They also limit exhaust emissions of hydrocarbons (many VOCs
and MSATSs are hydrocarbons) from passenger cars and light trucks when they are operated at cold
temperatures. The cold-temperature standard will be phased in from 2010 to 2015. The MSAT rules also
adopt nationally the California evaporative emissions standards. EPA projects that these controls will
substantially reduce emissions of acetaldehyde, acrolein, benzene, 1,3-butadiene, and formaldehyde.

3.3.1.4.2 Conformity Regulations

Section 176(c) of the CAA prohibits federal agencies from taking actions in nonattainment or
maintenance areas that do not “conform” to the SIP. The purpose of this conformity requirement is to
ensure that general activities do not interfere with meeting the emissions targets in SIPs, do not cause or
contribute to new violations of NAAQS, and do not impede the ability to attain or maintain NAAQS.
EPA has issued two sets of regulations to implement CAA Section 176(c), as follows:

e The Transportation Conformity Rules (40 CFR Part 93, Subpart A), which apply to
transportation plans, programs, and projects funded under U.S.C. Title 23 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.

o The General Conformity Rule (40 CFR Part 51, Subpart W) apply to all other federal actions
not covered under transportation conformity. The General Conformity Rule established
emissions thresholds, or de minimis levels, for use in evaluating the conformity of a project.
If the net emissions 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 emissions
increases exceed any of these thresholds, then a conformity determination is required. The
conformity determination can 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.

The CAFE standards and associated program activities are not funded under U.S.C. Title 23 or
the Federal Transit Act. Further, NHTSA establishes CAFE standards, not FHWA or FTA. Accordingly,
the CAFE standards and associated rulemakings are not subject to transportation conformity.

The General Conformity Rule contains several exemptions applicable to federal actions, which
the conformity regulations define as “any activity engaged in by a department, agency, or instrumentality
of the Federal Government, or any activity that a department, agency or instrumentality of the Federal
Government supports in any way, provides financial assistance for, licenses, permits, or approves, other
than activities [subject to transportation conformity].” 40 CFR 51.852. “Rulemaking and policy
development and issuance” are exempted at 40 CFR 51.853(c)(2)(iii). Because NHTSA’s CAFE
standards involve a rulemaking process, NHTSA’s action is exempt from general conformity. Also,
emissions for which a federal agency does not have a “continuing program responsibility” are not
considered “indirect emissions” subject to general conformity under 40 CFR 51.852. “Emissions that a
Federal agency has a continuing program responsibility for means emissions that are specifically caused
by an agency carrying out its authorities, and does not include emissions that occur due to subsequent
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activities, unless such activities are required by the Federal agency.” 40 CFR 51.852. Emissions that
occur as a result of the CAFE standards are not caused by NHTSA carrying out its statutory authorities
and clearly occur due to subsequent activities, including vehicle manufacturers’ production of passenger
car and light truck fleets and consumer purchases and driving behavior. Thus, changes in any emissions
that result from NHTSA’s new CAFE standards are not those for which the agency has a “continuing
program responsibility;” therefore, a general conformity determination is not required. Nonetheless,
NHTSA is evaluating the potential impacts of air emissions for the purposes of NEPA.

3.3.2 Methodology
3.3.2.1 Overview

To analyze impacts to air quality, NHTSA calculated the emissions of criteria pollutants and
MSATS from passenger cars and light trucks that would occur under each alternative and assessed the
changes in emissions in relation to the No Action Alternative (Alternative 1).

For purposes of analyzing potential direct and indirect impacts (environmental consequences), the
No Action Alternative in this EIS consists of the existing CAFE standards with no changes in the future.
That is, the No Action Alternative assumes that average fuel economy levels in the absence of CAFE
standards beyond MY 2011 would equal the higher of the agencies’ collective market forecast or the
manufacturer’s required level of average fuel economy for MY 2011. See Section 2.3.2. The basic
method used to estimate emissions entails multiplying activity levels of passenger cars and light trucks,
expressed as the total VMT, by emission factors measured in grams of pollutant emitted per VMT.
National emissions estimates for all passenger cars and light trucks projected to be in use during future
years were developed using the Volpe model. The Volpe model utilizes emission factors developed using
EPA’s draft MOVES2009 emission model (EPA 2009j) for light-duty gasoline vehicles, and MOBILEG6.2
(EPA 2004) for light-duty diesel vehicles. MOVES reflects EPA’s updated estimates of real-world
emissions from passenger cars and trucks, and accounts for emission control requirements on exhaust
(tailpipe) emissions and evaporative emissions, including the Tier 2 Vehicle & Gasoline Sulfur Program
and Mobile Source Air Toxics (MSAT) rule.

Impacts on upstream emissions (oil refining as well as fuel transport, storage, and distribution)
were estimated using emission factors provided by EPA. These were based on the Greenhouse Gas,
Regulated Emissions, and Energy Use in Transportation model (GREET, version 1.8) developed by DOE
Argonne National Laboratory (Argonne 2002). EPA modified GREET for use in analyzing its
Renewable Fuel Standard rulemaking'’ analysis to account for recent EPA emission standards for
gasoline transport and the addition of air toxics emission factors.

By reducing the cost of fuel consumed per mile driven, setting future CAFE standards that require
higher mpg levels would create an incentive for additional driving. The resulting increase in driving
offsets part of the fuel savings that would otherwise result from requiring higher fuel economy; this
phenomenon is known as the fuel economy “rebound effect.” The total amount of passenger car and light
truck VMT would increase slightly due to the rebound effect, and emissions from these vehicles would
increase in proportion to the increased VMT. Although higher CAFE standards would decrease the total
amount of fuel consumed from its level under the No Action Alternative despite the rebound effect, the
reduction in fuel usage cannot be linked directly to any decrease in emissions resulting directly from
vehicle use.

774 FR 24904, May 26, 2009.
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The NHTSA CAFE standards and the EPA emissions standards impose separate requirements on
motor-vehicle manufacturers. Although manufacturers must meet both the CAFE standards and the EPA
emissions standards simultaneously, neither NHTSA nor EPA dictates the design and technology choices
manufacturers must make to comply. For example, a manufacturer could use a technique that increases
fuel economy but also increases emissions, as long as the manufacturer’s production still meets both the
CAFE standards and the EPA emissions standards. For this reason, the air quality analysis methodology
does not assume any reduction in direct emissions from motor vehicle use solely due to improvements in
fuel economy.

However, the proposed CAFE standards would lead to reductions in “upstream” emissions, which
are emissions associated with petroleum extraction, refining, storage, and distribution of transportation
fuels. Upstream emissions would decrease as a consequence of the proposed CAFE standards because the
total amount of fuel used by passenger cars and light trucks would decrease.

Although the rebound effect is assumed to result in identical percentage increases in VMT and
emissions from vehicle use in all regions of the Nation, the associated changes in upstream emissions are
expected to vary among regions because fuel refining and storage facilities are not uniformly distributed
across the Country. Thus, an individual region could experience either a net increase or a net decrease in
emissions of each pollutant due to the proposed CAFE standards, depending on the relative magnitudes of
the increase in emissions from vehicle use and the regional reduction in emissions from fuel production
and distribution.

To assess regional differences in the effects of the alternatives, NHTSA estimated net emissions
changes for individual nonattainment areas. NHTSA used nonattainment areas because these are the
regions in which air quality problems have been greatest. All nonattainment areas assessed were in
nonattainment for ozone or PM, 5 because these are the pollutants for which emissions from passenger
cars and light trucks are of greatest concern. NHTSA did not quantify PM;, emissions separately from
PM, 5 because almost all the PM in the exhaust from passenger cars and light trucks is PM,s. The road-
dust component of PMy, concentrations from passenger cars and light trucks would increase in proportion
to the rebound effect. There are no longer any nonattainment areas for annual PMy, because EPA
revoked the annual PMy, standard. Currently there are no NO, nonattainment areas, and only one area
remains designated nonattainment for CO.

The air quality analysis is nationwide and regional and does not address the specific geographic
locations of increases in emissions because emissions increases due to the rebound effect consist of higher
emissions from passenger cars and light trucks operating on regional roadway networks. Thus, any
emissions increases due to the VMT rebound effect would be distributed along a region’s entire road
network. At any one location the increase would be small compared to total emissions near the source
(i.e., existing emissions from traffic on the road), so the localized impacts on ambient concentrations and
health should also be small. The aggregate of such small near-source impacts on ambient concentrations
and health nationwide might be larger, but is not feasible to quantify.

3.3.2.2 Time Frames for Analysis
Ground-level concentrations of criteria and toxic air pollutants generally respond quickly to

changes in emission rates. The longest averaging period for measuring whether ambient concentrations
of a pollutant comply with the NAAQS is 1 year.'® The air quality analysis considers the emissions that

18 Compliance with the ozone NAAQS is based on the average of the fourth highest daily maximum 8-hour
concentration over a 3-year period; compliance with the 24-hour PM, s NAAQS is based on the average of the daily
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would occur over annual periods, consistent with NAAQS. NHTSA selected calendar years that are
meaningful for the timing of likely effects of the alternatives.

Passenger cars and light trucks remain in use for many years, so the change in emissions due to
any change in the CAFE standards for MYs 2012-2016 would also continue for many years. The
influence of vehicles produced during a particular model year declines over time as those vehicles are
gradually retired from service as they age, while those that remain in use are driven progressively less.
The Volpe model defines vehicle lifetime as the point at which less than 2 percent of the vehicles
originally produced in a model year remain in service. Under this definition, passenger cars survive in the
fleet for as long as 26 years, while light trucks can survive for up to 37 years. Of course, any individual
vehicle might not necessarily survive to these maximum ages; the typical or “expected” lifetimes for
passenger cars and light trucks are approximately half of their respective maximum lifetimes, or 13 years
for passenger cars and 18.5 years for light trucks.

The survival of vehicles and the amount they are driven can be forecast with reasonable accuracy
for a decade or two, while the influences of fuel prices and general economic conditions are less certain.
To evaluate impacts to air quality, specific years must be selected for which emissions will be estimated
and their effects on air quality calculated. NHTSA performed the air quality analysis in two ways that
affect the choice of analysis years. For the NEPA direct and indirect impacts analysis, NHTSA assumed
that the CAFE standards for MY's 2012-2016 would remain in force indefinitely at the 2016 level,
NHTSA did not include potential CAFE standards for MY's 2017-2020 because they are not within the
scope of this rulemaking.

The paragraphs below describe the analysis years NHTSA used in this EIS and the rationales for
each.

e 2016 - First year of complete implementation of the MYs 2012-2016 CAFE standards; year
of highest overall emissions from passenger cars and light trucks following complete
implementation.

e 2020 - Latest required attainment date for 8-hour ozone nonattainment areas (2020 is latest
full year, because the last attainment date is June 2021 for South Coast Air Basin,
California®™); by this point a large proportion of passenger car and light truck VMT would be
accounted for by vehicles that meet the MYs 2012-2016 standards; first year of complete
implementation of potential MYs 2017-2020 CAFE standards (see Section 4.3).

o 2030 - By 2030, almost all passenger cars and light trucks in operation would meet at least
the MY's 2012-2016 standards, and the impact of these standards would be determined
primarily by VMT growth rather than further tightening of the standards. The year-by-year
impacts of the CAFE standards for MYs 2012-2016 and the EPA standards by 2030 will
change little from model year turnover, and most changes in emissions from year to year will
come from added driving due to the fuel economy rebound effect.

98th percentile concentrations averaged over a 3-year period; and compliance with the annual PM, s NAAQS is
based on the 3-year average of the weighted annual mean concentrations.

19 The South Coast area is currently classified as severe-17; however, the California Air Resources Board has
submitted a request to EPA to bump up the area to extreme. Clean Air Act section 181(b)(3) requires the
Administrator to grant such requests. Once granted the area’s attainment date will be June 2024 and the last full
year prior to that date will be 2023.
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3.3.2.3 Treatment of Incomplete or Unavailable Information

As noted throughout this methodology section, the estimates of emissions rely on models and
forecasts that contain numerous assumptions and data that are uncertain. Examples of areas in which
information is incomplete or unavailable include future emissions rates, vehicle manufacturers’ decisions
on vehicle technology and design, the mix of vehicle types and model years comprising the passenger car
and light truck fleet, VMT projections, emissions from fuel refining and distribution, and economic
factors. To approximate the health benefits associated with each alternative, NHTSA used screening-
level estimates of health outcomes in the form of cases per ton of criteria pollutant emissions reduced, and
of monetized health benefits in the form of dollars per ton of criteria pollutant emissions reduced. The
use of such dollars-per-ton numbers, however, does not account for all potential health and environmental
benefits, because the information necessary to monetize all potential health and environmental benefits is
unavailable. As a result, NHTSA has probably underestimated the total criteria pollutant benefits.
Reductions in emissions of toxic air pollutants should result in health benefits as well, but scientific data
that would support quantification and monetization of these benefits are not available.

Where information in the analysis included in the EIS is incomplete or unavailable, NHTSA has
relied on CEQ regulations regarding incomplete or unavailable information. See 40 CFR § 1502.22(b).
NHTSA has used the best available models and supporting data. The models used for the EIS were
subjected to scientific review and have received the approval of the agencies that sponsored their
development. NHTSA believes that the EIS assumptions regarding uncertain conditions reflect the best
available information and are valid and sufficient for this analysis.

3.3.2.4 Allocation of Exhaust Emissions to Nonattainment Areas

For each alternative, the Volpe model provided national emissions estimates for each criteria air
pollutant (or its chemical precursors) and MSAT. National emissions were allocated to the county level
using VMT data for each county. EPA provided passenger car and light truck VMT data for all counties
in the United States for 2014, 2020, and 2030 and consistent with the EPA National Emissions Inventory
(NEI) (EPA 2006 as cited in EPA 2009¢g). Data for 2014, 2020, and 2030 were based on growth from
economic modeling and EIA (2006). The VMT data used in the NEI were projected from traffic counts
taken by counties and states on major roadways, and therefore are subject to some uncertainty. NHTSA
used the VMT data from the NEI only to allocate nationwide total emissions to counties, and not to
calculate the emissions. The estimates of nationwide total emissions are based on the national VMT data
used in the Volpe model.

NHTSA used the county-level VMT allocations, expressed as fractions of national VMT for each
county, to derive the county-level emissions from the estimates of nationwide total emissions. Emissions
for each nonattainment area were derived by summing the emissions for the counties included in each
nonattainment area. Most nonattainment areas comprise one or more counties, and because county-level
emissions are aggregated for each nonattainment area, uncertainties in the country-level emissions
estimates carry over to NHTSA’s estimates of emissions within each nonattainment area. Over time,
some counties will grow faster than others, and VMT growth rates will also vary. EPA provided the
VMT data which includes forecasts of the county allocation only as far as 2030. The EPA forecasts of
county-level VMT allocation introduce some uncertainty into the nonattainment-area-level VMT
estimates. Additional uncertainties that affect county-level exhaust emissions estimates arise
from differences between counties or nonattainment areas other than VMT, such as ambient temperatures,
vehicle age distributions, vehicle speed distributions, vehicle inspection and maintenance programs, and
fuel composition requirements. This uncertainty increases as the projection period lengthens, such as
analysis year 2030 compared to 2016.
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The geographic definitions of ozone and PM, s nonattainment areas came from the current EPA
Greenbook list (EPA 2009e). For nonattainment areas that include portions of counties, NHTSA
calculated the proportion of county population that falls within the nonattainment area boundary as a
proxy for the proportion of county VMT within the nonattainment area boundary. This method assumes
that per-capita VMT is constant within each county, so that the proportion of county population in the
partial county area reflects the VMT in that area. This assumption introduces some uncertainty into the
allocation of VMT to partial counties, because actual VMT per capita can vary according to the
characteristics of land use and urban development. For example, VMT per capita can be lower than
average in urban centers with mass transit and higher than average in suburban and rural areas where
people tend to drive more (Cook et al. 2006).

Partial county boundaries were taken from geographic information system files based on 2006
nonattainment area definitions. In some cases, partial counties within nonattainment areas as currently
defined were not included in the 2006 nonattainment areas. In those cases, NHTSA did not add any part
of the missing counties’ VMT to the nonattainment area totals, on the basis that partial counties added to
nonattainment areas between 2006 and 2009 are likely to represent relatively small additions to total
nonattainment area VMT. Several urban areas are in nonattainment for both ozone and PM,s. Where
boundary areas differ between the two pollutants, NHTSA used the larger boundary. This approach is
conservative (tending to overestimate emissions within the nonattainment area for the pollutant having the
smaller boundary) because it assigns the larger area’s VMT (and thus, its emissions) to the smaller area.
Table 3.3.2-1 lists the current nonattainment and maintenance areas.

Table 3.3.2-1
Nonattainment Areas for Ozone and PMzs
General
Conformity
Classification a/ Threshold b/

Nonattainment/Maintenance Area O3 PM, s O3 PM, s
Albany-Schenectady-Troy, NY Subpart 1 - 100 -
Allegan Co., Ml Subpart 1 - 100 -
Amador and Calavaras Cos. (Central Mountain Counties), Subpart 1 - 100 -
CA
Atlanta, GA Moderate Nonattainment 100 100
Baltimore, MD Moderate Nonattainment 100 100
Baton Rouge, LA Moderate - 100 -
Beaumont/Port Arthur, TX Moderate - 100 -
Birmingham, AL - Nonattainment - 100
Boston-Lawrence-Worcester (E. MA), MA Moderate - 100 -
Boston-Manchester-Portsmouth, MA-SE. NH Moderate - 100 -
Buffalo-Niagara Falls, NY Subpart 1 - 100 -
Canton-Massillon, OH - Nonattainment - 100
Charleston, WV - Nonattainment - 100
Charlotte-Gastonia-Rock Hill, NC-SC Moderate - 100 -
Chattanooga, AL-TN-GA - Nonattainment - 100
Chicago-Gary-Lake Co., IL-IN Moderate Nonattainment 100 100
Chico, CA Subpart 1 - 100 -
Cincinnati-Hamilton, OH-KY-IN Subpart 1 Nonattainment 100 100
Cleveland-Akron-Lorain, OH Subpart 1 Nonattainment 100 100
Columbus, OH Subpart 1 Nonattainment 100 100
Dallas-Fort Worth, TX Moderate - 100 -
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Table 3.3.2-1 (cont’d)
Nonattainment Areas for Ozone and PM, s
General
Conformity
Classification a/ Threshold b/

Nonattainment/Maintenance Area Os PM, s O3 PM, s
Dayton-Springfield, OH - Nonattainment - 100
Denver-Boulder-Greeley-Ft. Collins, CO Subpart 1 - 100 -
Detroit-Ann Arbor, Mi Marginal Nonattainment 100 100
Door Co., WI Subpart 1 - 100 -
Essex Co., NY (Whiteface Mountain) Subpart 1 - 100 -
Evansville, IN - Nonattainment - 100
Greater Connecticut, CT Moderate - 100 -
Greensboro-Winston Salem-High Point, NC - Nonattainment - 100
Harrisburg-Lebanon-Carlisle, PA - Nonattainment - 100
Haywood and Swain Cos. (Great Smoky Mountains National Subpart 1 - 100 -
Park), NC
Hickory, NC - Nonattainment - 100
Houston-Galveston-Brazoria, TX Severe 15 - 100 -
Huntington-Ashland, WV-KY-OH - Nonattainment - 100
Imperial Co., CA Moderate - 100 -
Indianapolis, IN - Nonattainment - 100
Jamestown, NY Subpart 1 - 100 -
Jefferson Co., NY Moderate - 100 -
Johnstown, PA - Nonattainment - 100
Kern Co. (Eastern Kern), CA Subpart 1 - 100 -
Knoxville, TN Subpart 1 Nonattainment 100 100
Lancaster, PA - Nonattainment - 100
Las Vegas, NV Subpart 1 - 100 -
Libby, MT - Nonattainment - 100
Liberty-Clairton, PA - Nonattainment - 100
Los Angeles South Coast Air Basin, CA Severe 17 Nonattainment 25 100
Los Angeles-San Bernardino Cos. (W. Mojave Desert), CA Moderate - 100 -
Louisville, KY-IN - Nonattainment - 100
Macon, GA - Nonattainment - 100
Manitowoc Co., WI Subpart 1 - 100 -
Mariposa & Tuolumne Cos. (Southern Mountain Counties), - 100 -
CA Subpart 1
Martinsburg, WV-Hagerstown, MD - Nonattainment - 100
Memphis, TN-AR Moderate - 100 -
Milwaukee-Racine, WI Moderate - 100 -
Nevada (Western Part), CA Subpart 1 - 100 -
New York-N. New Jersey-Long Island, NY-NJ-CT Moderate Nonattainment 100 100
Parkersburg-Marietta, WV-OH - Nonattainment - 100
Philadelphia-Wilmington-Atlantic City, PA-DE-MD-NJ Moderate Nonattainment 100 100
Phoenix-Mesa, AZ Subpart 1 - 100 -
Pittsburgh-Beaver Valley, PA Subpart 1 Nonattainment 100 100
Poughkeepsie, NY Moderate - 100 -
Providence (All RI), RI Moderate - 100 -
Reading, PA - Nonattainment - 100
Riverside Co., CA (Coachella Valley) Serious - 50 -
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Table 3.3.2-1 (cont’d)

Nonattainment Areas for Ozone and PM, s

General
Conformity

Classification a/ Threshold b/
Nonattainment/Maintenance Area O3 PM, s O3 PM,s

Rochester, NY Subpart 1 - 100 -
Rome, GA - Nonattainment - 100

Sacramento Metro, CA Serious - 50 -

San Diego, CA Subpart 1 - 100 -

San Francisco Bay Area, CA Marginal - 100 -
San Joaquin Valley, CA Serious Nonattainment 50 100

Sheboygan, WI Moderate - 100 -

Springfield (Western MA), MA Moderate - 100 -
St. Louis, MO-IL Moderate Nonattainment 100 100
Steubenville-Weirton, OH-WV - Nonattainment - 100

Sutter County (Sutter Buttes), CA Subpart 1 - 100 -

Ventura Co., CA Serious - 50 -
Washington, DC-MD-VA Moderate Nonattainment 100 100
Wheeling, WV-OH - Nonattainment - 100
York, PA - Nonattainment - 100

a/ Pollutants for which the area is designated nonattainment or maintenance as of 2009, and severity classification.
b/ Tons per year of VOCs or NOy in 0zone nonattainment areas; primary PM; s in PM2 s nonattainment areas.

Source: EPA 2009e.

3.3.2.4.1 Allocation of Upstream Emissions to Nonattainment Areas

Upstream emissions associated with the production and distribution of fuels used by motor
vehicles are generated when fuel products are produced, processed, and transported. Upstream emissions
are typically divided into four categories:

Feedstock recovery (mainly petroleum extraction);
Feedstock transportation;

Fuel refining; and

Fuel transportation, storage, and distribution (TS&D).

Feedstock recovery refers to the extraction or production of fuel feedstocks. In the case of
petroleum, this is the stage of crude-oil extraction. During the next stage, feedstock transportation, crude
oil, or other feedstocks are shipped to fuel refineries. Fuel refining refers to the processing of crude oil
into gasoline and diesel fuel. TS&D refers to the movement of gasoline and diesel from refineries to bulk
terminals, storage at bulk terminals, and transportation of fuel from bulk terminals to retail outlets.
Emissions of pollutants at each stage are associated with expenditure of energy, as well as with leakage or
spillage and evaporation of fuel products.

To analyze the impact of the alternatives on individual nonattainment areas, NHTSA allocated
emissions reductions to geographic areas according to the following methodology:

o Feedstock recovery — NHTSA assumed that little to no extraction of crude oil occurs in
nonattainment areas. Of the top 50 highest producing oil fields in the United States, only
nine are in nonattainment areas. These nine fields account for just 10 percent of domestic
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production, or 3 percent of total crude-oil imports plus domestic production (EIA 2006, EIA
2008). Therefore, because relatively little extraction occurs in nonattainment areas, NHTSA
ignored emissions reductions from feedstock recovery in nonattainment areas. As a result of
not quantifying the upstream emissions reductions associated with feedstock recovery, this
part of the analysis is conservative (tending to underestimate the emission reduction benefits
of the proposed CAFE standards).

Feedstock transportation — NHTSA assumed that little to no crude oil is transported through
nonattainment areas. Most refineries are outside of, or on the outskirts of, urban areas.

Crude oil is typically transported hundreds of miles from extraction points and ports to reach
refineries. Most transportation is by ocean tanker and pipeline. Probably only a very small
proportion of criteria pollutants emitted in the transport of crude oil occur in nonattainment
areas. Therefore, NHTSA ignored emissions reductions from feedstock transportation within
nonattainment areas.

Because NHTSA ignores emissions changes from the first two upstream stages, our assumptions
produce conservative estimates of emission reductions in nonattainment areas (i.e., the estimates slightly
underestimate the emissions benefits reductions associated with lower fuel production and use).

Fuel refining — Fuel refining is the largest source of upstream emissions of criteria pollutants.
Depending on the specific fuel and pollutant, fuel refining accounts for between one third and
three quarters of all upstream emissions (based on outputs of the Volpe model). NHTSA
used projected emissions data for 2022 from EPA’s 2005-based air quality modeling platform
(EPA 2009h) to allocate fuel refining emission reductions to nonattainment areas. The NEI
estimates emissions of criteria and toxic pollutants by county and by source category code
(SCC). Because there are specific SCCs for fuel refining processes, it is possible to
determine the share of national fuel refining emissions allocated to each nonattainment area.
It is assumed that the share of fuel refining emissions allocated to each nonattainment area
does not change over time, and that fuel refining emissions will change uniformly across all
refineries nationwide as a result of the alternatives.

TS&D — NHTSA used data from the EPA modeling platform (EPA 2009h) to allocate TS&D
emissions to nonattainment areas in the same way as for fuel refining emissions. It is
assumed that the share of TS&D emissions allocated to each nonattainment area does not
change over time, and that TS&D emissions will change uniformly nationwide as a result of
the alternatives.

The data provided by EPA was missing county-level data for acetaldehyde, benzene, and
formaldehyde. Therefore, for these three pollutants, NHTSA allocated national emissions based on the
allocation of the pollutant that is believed to behave most similarly to the pollutant in question, as

follows:

For acetaldehyde, the data provided by EPA did not report TS&D emissions at the national or
county level, so NHTSA assumed there are no acetaldehyde emissions associated with TS&D
(i.e., that 100 percent of upstream acetaldehyde emissions come from refining). The EPA
data included national fuel-refining emissions of acetaldehyde, but data by county are not
available. To allocate acetaldehyde emissions to counties, NHTSA used the county
allocation of acrolein, because acrolein is the toxic air pollutant which has, among those for
which county-level data were available, the highest proportion of its emissions coming from
refining. Thus, the use of acrolein data for allocation of acetaldehyde emissions to counties is
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most consistent with the assumption that 100 percent of acetaldehyde emissions come from
refining

o For benzene, the EPA data included nationwide fuel refining and TS&D emissions, and
TS&D emissions at the county level, but not refining emissions at the county level. To
allocate fuel refining emissions of benzene to counties, NHTSA used the same county
allocation as butadiene because, among toxic air pollutants for which county-level data were
available, butadiene has the ratio of fuel refining and TS&D emissions that is closest to the
ratio for benzene emissions.

« For formaldehyde, the EPA data included national fuel refining and TS&D emissions, but
county-level data were not available. To allocate formaldehyde emissions to counties,
NHTSA used the same county allocation as for butadiene because, among toxic air pollutants
for which county-level data were available, butadiene has the ratio of fuel refining and TS&D
emissions that is closest to the ratio for formaldehyde emissions.

3.3.2.4.2 Health Outcomes and Monetized Benefits
Overview

This section describes the NHTSA approach to addressing public comments on the need to
provide more quantitative estimates of adverse health effects of conventional air pollutants associated
with each alternative.

In this analysis, NHTSA quantified and monetized impacts to human health for each alternative.
The agency evaluated the health impacts of CAFE alternatives for four health outcomes — premature
mortality, chronic bronchitis, respiratory emergency-room visits, and work-loss days. For each analysis
year, this methodology estimates the health impacts of each alternative, expressed as the number of
additional or avoided outcomes per year. The general approach to calculating health outcomes associated
with each alternative is to multiply the pollutant-specific incidence-per-ton value (humber of annual
outcomes avoided per ton of pollutant emissions reduced) by the emissions of the pollutant (tons per
year), summed across all pollutants. Similarly, the general approach to calculating the monetary value of
the health outcomes for each alternative is to multiply the pollutant-specific benefits-per-ton value (dollar
value of human health benefits per ton of pollutant emissions reduced) by the emissions of the pollutant
(tons per year), summed across all pollutants. The impact of a CAFE action alternative is calculated as
the difference in the monetized value of benefits or the number of health outcomes between that
alternative and the No Action Alternative.

NHTSA estimated only the PM,s-related human health impacts that are expected to result from
reduced population exposure to atmospheric concentrations of PM,s. The estimates are derived from
PM,s-related dollar-per-ton estimates that include only quantifiable reductions in health impacts likely to
result from reduced population exposure to particular matter (PM). Three other pollutants — NOy, SO,
and VOCs — are included in the analysis as precursor emissions that contribute to PM; s not emitted
directly from a source, but instead formed by chemical reactions in the atmosphere (secondary PM;s).
The dollar-per-ton estimates do not include all health impacts related to reduced exposure to PM, nor do
they include any reductions in health impacts resulting from lower population exposure to other criteria
air pollutants (particularly ozone) and air toxics.
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Monetized Health Impacts

The PM; 5 benefit-per-ton estimates provide the total monetized human health benefits (the sum
of premature mortality and premature morbidity) of reducing one ton of directly emitted PM,s, or its
precursors (such as NOy, SO,, and VOCs), from a specified source. NHTSA followed the benefit-per-ton
technique used in the EPA recent Ozone NAAQS Regulatory Impact Analysis (RI1A) (EPA 2008a),
Portland Cement National Emission Standards for Hazardous Air Pollutants (NESHAP) RIA (EPA
2009b), and NO, NAAQS (EPA 2009c). Table 3.3.2-2 lists the quantified and unquantified PM,s-related
benefits captured in those benefit-per-ton estimates.

Table 3.3.2-2

Human Health and Welfare Effects of PM,5

Effects Quantified and Monetized Unquantified Effects
in Primary Estimates Changes in:

Adult premature mortality Subchronic bronchitis cases
Bronchitis: chronic and acute Low birth weight
Hospital admissions: respiratory and cardiovascular Pulmonary function
Emergency room visits for asthma Chronic respiratory diseases other than chronic
Nonfatal heart attacks (myocardial infarction) bronchitis
Lower and upper respiratory illness Non-asthma respiratory emergency room visits
Minor restricted-activity days Visibility
Work loss days Household soiling

Asthma exacerbations (asthmatic population)
Infant mortality

The benefits estimates utilize the concentration-response functions as reported in the
epidemiology literature. Readers interested in reviewing the complete methodology for creating the
benefit-per-ton estimates used in this analysis can consult the EPA Technical Support Document
accompanying the final ozone NAAQS RIA (EPA 2008a). Readers can also refer to Fann et al. (2009)
for a detailed description of the benefit-per-ton methodology.?

As described in the documentation for the benefit-per-ton estimates cited above, national per-ton
estimates are developed for selected pollutant/source category combinations. The per-ton values
calculated therefore apply only to tons reduced from those specific pollutant/source combinations (e.g.,
NO, emitted from mobile sources; direct PM emitted from stationary sources). The NHTSA estimate of
PM, 5 benefits is therefore based on the total direct PM,sand PM,s-related precursor emissions controlled
by sector and multiplied by this per-ton value.

The benefit-per-ton coefficients were derived using modified versions of the health impact
functions used in the EPA PM NAAQS RIA. Specifically, this analysis incorporated functions directly
from the epidemiology studies without an adjustment for an assumed threshold.

PM-related mortality provides most of the monetized value in each benefit-per-ton estimate.
NHTSA calculated the premature-mortality-related effect coefficients that underlie the benefits-per-ton
estimates from epidemiology studies that examined two large population cohorts — the American Cancer

2 The values included in this analysis are different from those in Fann et al. (2009) cited above. Benefits methods
change to reflect new information and evaluation of the science. Since publication of Fann et al. (2009), EPA has
made two significant changes to its benefits methods: (1) EPA no longer assumes that there is a threshold in PM-
related models of health impacts and (2) EPA has revised the Value of a Statistical Life to equal $6.3 million (in
year 2000 dollars), up from an estimate of $5.5 million (in year 2000 dollars) used in Fann et al. (2009). Refer to
the following website for updates to the dollar-per-ton estimates: http://www.epa.gov/air/benmap/bpt.html.
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Society cohort (Pope et al. 2002) and the Harvard Six Cities cohort (Laden et al. 2006). These are logical
choices for anchor points when presenting PM-related benefits because, while both studies are well
designed and peer reviewed, there are strengths and weaknesses inherent in each, which argues for using
both studies to generate benefits estimates. However, due to the analytical limitations associated with this
analysis, NHTSA chose to use the benefit-per-ton value derived from the American Cancer Society study
and note that benefits would be approximately 145 percent (or almost two-and-a-half times) larger if the
agency used the Harvard Six Cities values.

The benefits-per-ton estimates used in this analysis are based on a value of statistical life (VSL)
estimate that was vetted and endorsed by EPA’s Science Advisory Board (SAB) in the Guidelines for
Preparing Economic Analyses (EPA 2000b).** This approach calculates a mean value across VSL
estimates derived from 26 labor market and contingent valuation studies published between 1974 and
1991. The mean VSL across these studies is $6.3 million (in 2000 dollars). The dollar-per-ton estimates
NHTSA used in this analysis are based on this VSL and listed in Table 3.3.2-3.

Table 3.3.2-3

Benefits-per-ton Values (2007$) Derived Using the ACS Cohort Study for PM-related Premature Mortality
(Pope et al. 2002) a/ and a 3-Percent Discount Rate b/

Stationary (Non-EGU ¢/)

All Sources d/ Sources Mobile Sources
Year ¢/ SOy VOC NO Direct PM, 5 NO Direct PM, 5
2016 $29,000 $1,200 $4,800 $220,000 $4,900 $270,000
2020 $31,000 $1,300 $5,100 $240,000 $5,300 $290,000
2030 $36,000 $1,500 $6,100 $280,000 $6,400 $350,000
2040 $43,000 $1,800 $7,200 $330,000 $7,600 $420,000

al The benefit-per-ton estimates in this table are based on an estimate of premature mortality derived from the
American Cancer Society study (Pope et al. 2002). If the benefit-per-ton estimates were based on the Six Cities
study (Laden et al. 2006), the values would be approximately 145 percent (nearly two-and-a-half times) larger.

b/ The benefit-per-ton estimates in this table assume a 3-percent discount rate in the valuation of premature
mortality to account for a 20-year segmented cessation lag. If a 7-percent discount rate had been used, the
values would be approximately 9 percent lower.

c/ Benefit-per-ton values were estimated for the years 2015, 2020, and 2030. For 2016, NHTSA interpolated
exponentially between 2015 and 2020. For 2040, NHTSA extrapolated exponentially based on the growth
between 2020 and 2030.

d/ Note that the benefit-per-ton value for SOy is based on the value for Stationary (Non-EGU) sources; no SOy value
was estimated for mobile sources. The benefit-per-ton value for VOCs was estimated across all sources.

e/ Non-EGU = Sources other than electric generating units (power plants).

Quantified Health Impacts

Table 3.3.2-4 lists the incidence-per-ton estimates for select PM-related endpoints (derived by the
same process as described above for the dollar-per-ton estimates).

For the analysis of direct and indirect impacts (see Section 3.4), NHTSA used the values for
2016, 2020, and 2030 (see Section 3.3.2.2). For the analysis of cumulative impacts (see Section 4.3),
which also includes estimated impacts for 2050, NHTSA used the same values and used the values for
2040 for the 2050 analysis.

2 In the (draft) update of the Economic Guidelines (EPA 2008c), EPA retained the VVSL endorsed by the SAB with
the understanding that further updates to the mortality risk valuation guidance would be forthcoming in the near
future. Therefore, this report does not represent final agency policy.
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Table 3.3.2-4

Incidence-per-ton Values for Health Outcomes — Pope et a/. 2002b
Stationary (Non-EGU c¢/)
All Sources b/ Sources Mobile Sources
Year a/ SOx VOC NOy Direct PMzs NO Direct PMzs
Premature Mortality — Pope et al. 2002b/
2016 0.003325787  0.000137288  0.000547035  0.025732657  0.000569579  0.031175340
2020 0.003458671  0.000143397  0.000570861  0.026715546  0.000596007  0.032639009
2030 0.003975998  0.000167016  0.000663928  0.030515150  0.000697373  0.038060658
2040 0.004570704  0.000194525  0.000772167  0.034855151  0.000815979  0.044382895
Chronic Bronchitis
2016 0.002277723  0.000096601  0.000397136  0.017420574  0.000414238  0.022207886
2020 0.0023816082 0.0001012424 0.0004171427 0.0181752796 0.0004359040 0.0232993398
2030 0.0026209886 0.0001118571 0.0004635162 0.0199109220 0.0004858213 0.0258578276
2040 0.002884430  0.000123585  0.000515045  0.021812309  0.000541455  0.028697262
Emergency Room Visits — Respiratory
2016 0.003099058  0.000103060  0.000451637  0.025462154  0.000441076  0.025601267
2020 0.0032303276 0.0001070418 0.0004698051 0.0265119244 0.0004597436 0.0266615404
2030 0.0035320012 0.0001164697 0.0005108599 0.0289098974 0.0005019649 0.0291780116
2040 0.003861848  0.000126728  0.000555502  0.031524764  0.000548064  0.031932002
Work Loss Days

2016 0.438375533  0.018707314  0.077980894  3.360146515  0.081423310  4.305601155
2020 0.4465435076 0.0190630849 0.0796512748 3.4161853728 0.0832854645 4.3980698724
2030 0.4691223356 0.0199715639 0.0839602703 3.5832489831 0.0879939906 4.6493469302
2040 0.492842829  0.020923338  0.088502375  3.758482598  0.092968712  4.914980322

a/ Benefit-per-ton values were estimated for the years 2015, 2020, and 2030. For 2016, NHTSA interpolated
exponentially between 2015 and 2020. For 2040, NHTSA extrapolated exponentially based on growth between
2020 and 2030.

b/ The PM-related premature mortality incidence-per-ton estimates presented in this table are based on an estimate
of premature mortality derived from the ACS study (Pope et al. 2002). If the incidence-per-ton estimates were
based on the Six Cities study (Laden et al. 2006), the values would be approximately 145 percent (nearly two-
and-a-half times) larger.

c/ Non-EGU = Sources other than electric generating units (power plants).

Assumptions and Uncertainties

The benefit-per-ton estimates are subject to a number of assumptions and uncertainties, as
follows:

o They do not reflect local variability in population density, meteorology, exposure, baseline
health incidence rates, or other local factors that might lead to an overestimate or
underestimate of the actual benefits of controlling fine particulates. Emissions changes and
benefits-per-ton estimates alone are not a good indication of local or regional air quality and
health impacts, because there could be localized impacts associated with the proposed action.
Because the atmospheric chemistry related to ambient concentrations of PM, s, 0zone, and air
toxics is very complex, full-scale photochemical air quality modeling would be necessary to
control for local variability. Full-scale photochemical modeling would provide the needed
spatial and temporal detail to more completely and accurately estimate changes in ambient
levels of these pollutants and their associated health and welfare impacts. To support and
confirm the screening-level, benefit-per-ton estimates, NHTSA performed full-scale
photochemical air quality modeling of a selection of alternatives as discussed below and in
Appendix F. This modeling provides insight into the uncertainties associated with the use of
benefits-per-ton estimates. EPA is conducting full-scale photochemical modeling for its
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rulemaking on vehicle GHG standards, which is an element of the joint NHTSA-EPA
rulemaking for CAFE (NHTSA) and GHG (EPA) standards for MY's 2012-2016 passenger
cars and light trucks. It should be noted that the air quality modeling presented in Appendix F
differs in a number of key respects from the modeling EPA is conducting for the analysis of
the final standard, as discussed in Appendix E. These differences include:

— Use of a more recent version of CMAQ by EPA (this version was not publicly available
at the time NHTSA performed its modeling),

- Use of a 2005 base year modeling platform compared to the 2002 platform used in the
NHTSA modeling,

— Use of a finer 12-km U.S. spatial modeling grid compared to the 36-km resolution used
in the NHTSA modeling,

- Estimation of global boundary conditions from a global chemistry model compared to the
static boundary conditions used in the NHTSA modeling, and

— EPA’s modeling of vehicle emissions accounts for geographic variations in factors such
as ambient temperature, age distribution of the fleet, and fuel composition (especially
with regard to the ethanol fraction), while the NHTSA modeling of vehicle emissions is
based on national average characteristics.

o NHTSA assumed that all fine particles, regardless of their chemical composition, are equally
potent in causing premature mortality. This is an important assumption, because PM; 5
produced via transported precursors emitted from stationary sources might differ significantly
from direct PM, s released from diesel engines and other industrial sources, but there are no
clear scientific grounds to support estimating differential effects by particle type.

o NHTSA assumed that the health impact function for fine particles is linear within the range of
ambient concentrations under consideration. Thus, the estimates include health benefits from
reducing fine particles in areas with varied concentrations of PM, s, including both regions
that are in attainment with the fine-particle standard and those that do not meet the standard
down to the lowest modeled concentrations.

« There are several health-benefits categories NHTSA was unable to quantify due to limitations
associated with using benefits-per-ton estimates, several of which could be substantial.
Because NO, and VOCs are also precursors to ozone, reductions in NO, and VOC emissions
would also reduce ozone formation and the health effects associated with ozone exposure.
Unfortunately, there are no benefits-per-ton estimates because of issues associated with the
complexity of the atmospheric air chemistry and nonlinearities associated with ozone
formation. The PM-related benefits-per-ton estimates also do not include any human welfare
or ecological benefits.

Photochemical Air Quality Modeling and Risk Assessment

To support and confirm the health effects and health-related economic estimates in this EIS, a
national-scale photochemical air quality modeling and heath risk assessment was conducted for a
representative subset of the DEIS alternatives. The study used air quality modeling and health benefits
analysis tools to quantify the air quality and health-related benefits associated with the alternative CAFE
standards. Four alternatives from the DEIS were modeled: the No Action Alternative and Alternative 2
(the 3-Percent Alternative) to represent fuel economy requirements at the lower end of the range;
Alternative 4 (the Preferred Alternative); and Alternative 8 (the 7 Percent Alternative) to represent fuel
economy requirements at the higher end of the range. The photochemical air quality study is included as
Appendix F to this EIS.
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NHTSA used the DEIS Volpe model data and the photochemical air quality modeling tools to
determine whether NHTSA’s EIS scaling approach to estimating health effects and monetized health
benefits — using the EPA incidence-per-ton and benefits-per-ton data — is sufficient to determine the
differences among the alternatives as NEPA requires. Because the photochemical air quality analysis is a
detailed analysis that takes several months to complete, the FEIS Volpe data were not available when the
agency began its analysis. The photochemical air quality modeling is a more detailed examination of the
air quality impacts already analyzed using the EIS benefits-per-ton estimates scaling approach. Because
NHTSA'’s analysis shows agreement between the scaling method and the results of the photochemical
modeling, the new information confirms the adequacy of the air quality analysis methodology NHTSA
uses in its EIS as sufficient to distinguish air quality impacts among the alternatives. Therefore, the
photochemical modeling did not reveal significant effects not previously considered. This analysis is an
appropriate tool to confirm NHTSA’s air quality and health effects methodology and results, and a
supplemental EIS is not required.

The photochemical air quality modeling analysis provides the most detailed, comprehensive, and
accurate estimates available on the potential health effects and health-related economic effects of the
CAFE alternatives. The analysis demonstrates that the health and economic effects calculated in the EIS
using EPA’s incidence-per-ton and benefits-per-ton data are comparable to the detailed estimates from the
photochemical air quality analysis.

3.3.3 Environmental Consequences
3.3.3.1 Results of the Emissions Analysis

The CAA has been a success in reducing emissions from on-road mobile sources. As discussed
in Section 3.3.1, pollutant emissions from vehicles have been declining since 1970 and EPA projects that
they will continue to decline. However, as future trends show, vehicle travel is having a smaller and
smaller impact on emissions as a result of stricter EPA standards for vehicle emissions and the chemical
composition of fuels, even with additional growth in VMT (Smith 2002). This general trend will
continue, to a greater or lesser degree, with implementation of any of the alternative CAFE standards.
The analysis by alternative in this section shows that the CAFE action alternatives will lead to both
reductions and increases in emissions from passenger cars and light trucks, compared to current trends
without the proposed CAFE standards. The amounts of the reductions and increases would vary by
pollutant, calendar year, and action alternative. The more restrictive action alternatives generally would
result in greater emissions reductions compared to the No Action Alternative.

Sections 3.3.3.2 through 3.3.3.10 describe the results of the emissions analysis for Alternatives 1
through 9.

22 See Marsh v. Oregon Natural Resources Council, 490 U.S. 360, 374 (1989) (noting that application of the rule of
reason in the supplemental EIS context turns on the value of the new information to the decisionmaking process).
An agency must prepare a supplement to a draft EIS if there “are significant new circumstances or information
relevant to environmental consequences and bearing on the proposed action or its impacts.” 40 CFR 8§ 1502.9(c).
See Sierra Club v. L. Van Antewerp, 526 F.3d 1353, 1360 (11th Cir. 2008) (noting that an agency must prepare a
supplemental EIS when the receipt of additional information reveals new, significant effects on the quality of the
human environment not previously considered).
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3.3.3.2 Alternative 1: No Action
3.3.3.2.1 Criteria Pollutants

Under the No Action Alternative, average fuel economy levels in the absence of CAFE standards
beyond MY 2011 would equal the higher of the agencies’ collective market forecast or the manufacturers’
required level of average fuel economy for MY 2011. Current trends in the levels of emissions from
vehicles would continue, with emissions continuing to decline due to the EPA emissions standards,
despite a growth in total VMT. The EPA vehicle emissions standards regulate all criteria pollutants
except SO,, which is regulated through fuel sulfur content. The No Action Alternative would not result in
any change in criteria pollutant emissions, other than current trends, in nonattainment and maintenance
areas throughout the United States.

Table 3.3.3-1 summarizes the total national emissions from passenger cars and light trucks by
alternative for each of the criteria pollutants and analysis years. The table presents the action alternatives
(Alternatives 2 through 9) left to right in order of increasing fuel economy requirements. Figure 3.3.3-1
illustrates this information. Table 3.3.3-1 and Figure 3.3.3-1 show that changes in overall emissions
between the No Action Alternative and Alternatives 2 through 4 are generally smaller than those between
the No Action Alternative and Alternatives 5 through 9. In the case of NO,, PM,s, SOy, and VOCs, the
No Action Alternative results in the highest emissions, and emissions generally decline as fuel economy
standards increase across alternatives. Across Alternatives 4 through 9 there are some emissions
increases from one alternative to another, but emissions remain below the levels under the No Action
Alternative. In the case of CO, emissions under Alternatives 2 through 4 are slightly higher than under
the No Action Alternative. Emissions of CO generally decline, though unevenly, as fuel economy
standards increase across Alternatives 5 through 9.

Total emissions are composed of four components: tailpipe emissions and upstream emissions
for passenger cars, and tailpipe emissions and upstream emissions for light trucks. To show the
relationship among these four components for criteria pollutants, Table 3.3.3-2 breaks down the total
emissions of criteria pollutants by component for calendar year 2030.

Table 3.3.3-3 lists the net change in nationwide emissions from passenger cars and light trucks
compared to the No Action Alternative for each of the criteria pollutants and analysis years. The table
lists the action alternatives (Alternatives 2 through 9) left to right in order of increasing fuel economy
requirements. In Table 3.3.3-3, the nationwide emissions reductions of NO,, SOy, and VOCs generally
become greater from left to right, reflecting the increasing fuel economy requirements assumed under
successive alternatives, although the decreases are smaller for some pollutants and years under
Alternatives 5 through 9 due to the interaction of VMT, fuel economy, and the share of VMT accrued by
diesel vehicles. Emissions of PM, s follow the same trend to a lesser extent, with the reductions becoming
smaller from Alternative 5 to Alternative 8 before increasing again under Alternative 9. Emissions of CO
under Alternatives 2 through 4 are exceptions, showing increases compared to the No Action Alternative,
because increases in VMT more than offset increases in fuel efficiency and declines in CO emission rates
per vehicle.

One of the ways that the VVolpe model projects vehicle manufacturers can achieve higher fuel
economy is to increase the share of new vehicles that use diesel engines. The resulting increase in the use
of diesel fuel as mpg standards become more stringent across action alternatives can interact with other
factors, such as changes in VMT, the car and light truck shares, and the shares of other technologies such
as hybrids, to affect emissions of different pollutants in different ways across Alternatives. Another result
of increasing forecasted use of diesel engines can be that differing upstream emission rates might change
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Table 3.3.3-1

Nationwide Criteria Pollutant Emissions (tons/year) from Passenger Cars and Light Trucks by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Poll. No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%/lyear 7%lyear ~6.6%/year

and Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Carbon monoxide (CO)

2016 20,380,537 20,393,938 20,394,480 20,383,598 20,272,923 20,182,256 20,228,025 20,168,102 20,173,726

2020 19,129,794 19,168,534 19,173,637 19,152,242 18,857,762 18,607,550 18,702,398 18,525,038 18,566,710

2030 20,516,692 20,625,314 20,653,244 20,611,910 19,847,892 19,203,414 19,361,096 18,867,420 19,034,022
Nitrogen oxides (NOy)

2016 2,210,405 2,207,302 2,205,558 2,204,404 2,201,606 2,197,765 2,199,718 2,197,430 2,196,989

2020 1,756,741 1,749,121 1,745,092 1,742,950 1,733,886 1,724,211 1,727,891 1,721,445 1,721,997

2030 1,425,733 1,410,414 1,402,605 1,398,774 1,371,749 1,345,911 1,351,818 1,332,981 1,338,453
Particulate matter (PM25)

2016 68,793 68,374 68,122 68,024 68,424 68,603 68,606 68,737 68,605

2020 68,906 67,821 67,223 67,055 67,782 68,113 68,159 68,484 68,247

2030 84,021 81,726 80,498 80,206 81,194 81,484 81,637 82,126 81,839
Sulfur Oxides (SOy)

2016 176,518 173,665 172,306 171,666 172,232 171,378 171,729 171,422 170,947

2020 184,239 177,076 173,851 172,779 173,439 172,286 172,419 171,950 171,414

2030 216,228 200,884 194,149 192,374 192,985 191,324 190,961 190,214 189,760
Volatile organic compounds (VOCs)

2016 2,505,277 2,491,567 2,484,860 2,480,794 2,470,902 2,455,914 2,461,292 2,453,075 2,452,838

2020 2,163,685 2,129,680 2,114,100 2,107,249 2,082,209 2,052,680 2,058,723 2,040,157 2,043,942

2030 1,881,987 1,810,076 1,778,691 1,767,262 1,708,646 1,649,731 1,655,217 1,614,158 1,627,859
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Figure 3.3.3-1. Nationwide Criteria Pollutant Emissions (tons/year)
from Passenger Cars and Light Trucks for 2030 by Alternative
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Table 3.3.3-2
Nationwide Criteria Pollutant Emissions (tons/year) in 2030 from Passenger Cars and Light Trucks, by Vehicle Type and Alternative
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%l/year ~4.3%lyear 5%lyear ~6.0%/year 6%/year 7%lyear ~6.6%/year
Poll. and Action Increase Increase Increase Increase Increase Increase Increase Increase
Source Preferred MNB TCTB
Carbon monoxide (CO)
Car Tail 10,045,431 10,056,403 10,114,957 10,117,191 9,852,164 9,676,743 9,646,119 9,467,007 9,520,432
Car Up 56,362 52,139 50,141 49,671 49,712 49,083 49,198 48,933 48,972
Truck Tail 10,375,524 10,479,934 10,452,279 10,409,473 9,909,803 9,441,137 9,629,644 9,315,162 9,428,649
Truck Up 39,375 36,839 35,868 35,576 36,214 36,451 36,135 36,318 35,969
Total 20,516,692 20,625,314 20,653,244 20,611,910 19,847,892 19,203,414 19,361,096 18,867,420 19,034,022
Nitrogen oxides (NOy,
Car Tall 360,141 360,706 362,717 362,816 354,215 348,510 347,521 341,730 343,464
Car Up 176,443 163,055 156,849 155,362 154,888 152,523 152,828 151,653 151,867
Truck Tail 766,002 771,372 770,883 769,408 750,084 732,206 739,610 727,565 731,947
Truck Up 123,148 115,280 112,157 111,188 112,563 112,673 111,859 112,034 111,175
Total 1,425,733 1,410,414 1,402,605 1,398,774 1,371,749 1,345,911 1,351,818 1,332,981 1,338,453
Particulate matter (PMz5)
Car Tall 22,502 22,920 22,931 22,976 23,924 24,585 24,689 25,358 25,168
Car Up 24,026 22,234 21,380 21,180 21,231 20,984 21,036 20,942 20,954
Truck Tail 20,703 20,867 20,890 20,874 20,558 20,299 20,441 20,255 20,308
Truck Up 16,790 15,706 15,297 15,175 15,481 15,616 15,472 15,572 15,410
Total 84,021 81,726 80,498 80,206 81,194 81,484 81,637 82,126 81,839
Sulfur Oxides (SOy)
Car Tail 19,460 17,814 17,180 17,000 16,330 15,662 15,642 15,157 15,276
Car Up 107,889 99,867 96,023 95,130 95,437 94,385 94,624 94,250 94,289
Truck Tail 13,465 12,669 12,239 12,077 11,592 10,957 11,045 10,656 10,802
Truck Up 75,414 70,534 68,708 68,168 69,625 70,319 69,649 70,151 69,394
Total 216,228 200,884 194,149 192,374 192,985 191,324 190,961 190,214 189,760
Volatile organic compounds (VOCSs)
Car Tall 289,746 290,863 292,113 292,259 288,769 286,519 286,102 283,812 284,522
Car Up 588,841 537,102 518,485 512,862 485,595 460,751 459,531 440,785 445,478
Truck Tail 597,298 599,279 599,260 598,828 592,877 587,618 590,056 586,425 587,601
Truck Up 406,101 382,832 368,833 363,313 341,405 314,844 319,529 303,135 310,259
Total 1,881,987 1,810,076 1,778,691 1,767,262 1,708,646 1,649,731 1,655,217 1,614,158 1,627,859
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Table 3.3.3-3

Nationwide Changes in Criteria Pollutant Emissions (tons/year) from Passenger Cars and Light Trucks by Alternative a/ b/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Poll. No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%l/year 7%lyear ~6.6%/year
and Action ¢/ Increase Increase Increase Increase Increase Increase Increase Increase TCTB
Year Preferred MNB
Carbon monoxide (CO)
2016 0 13,402 13,943 3,062 -107,614 -198,280 -152,511 -212,434 -206,811
2020 0 38,740 43,844 22,448 -272,031 -522,244 -427,396 -604,755 -563,084
2030 0 108,622 136,552 95,218 -668,801 -1,313,279 -1,155,596 -1,649,272 -1,482,670
Nitrogen oxides (NOy)
2016 0 -3,103 -4,847 -6,001 -8,799 -12,640 -10,687 -12,976 -13,416
2020 0 -7,620 -11,649 -13,791 -22,855 -32,530 -28,850 -35,296 -34,744
2030 0 -15,319 -23,128 -26,959 -53,984 -79,822 -73,915 -92,752 -87,280
Particulate matter (PM25)
2016 0 -420 -672 -770 -369 -191 -187 -57 -189
2020 0 -1,085 -1,683 -1,851 -1,125 -793 =747 -423 -659
2030 0 -2,295 -3,523 -3,816 -2,827 -2,537 -2,384 -1,895 -2,182
Sulfur Oxides (SOy)
2016 0 -2,853 -4,212 -4,852 -4,286 -5,140 -4,788 -5,096 -5,571
2020 0 -7,163 -10,388 -11,460 -10,800 -11,953 -11,820 -12,289 -12,825
2030 0 -15,344 -22,079 -23,854 -23,243 -24,904 -25,267 -26,014 -26,468
Volatile organic compounds (VOCs)
2016 0 -13,710 -20,417 -24,484 -34,375 -49,363 -43,985 -52,202 -52,439
2020 0 -34,005 -49,585 -56,436 -81,475 -111,004 -104,961 -123,527 -119,742
2030 0 -71,911 -103,296 -114,725 -173,341 -232,255 -226,770 -267,829 -254,128

a/ Emissions changes have been rounded to the nearest whole number.
b/ Negative emissions changes indicate reductions; positive emissions changes are increases.

c/ Emissions changes for the No Action Alternative are shown as zero because the No Action Alternative is the baseline to which the emissions for the other alternatives are
compared.
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pollutant emissions estimates, as compared to those rates for gasoline fueled engines. Projected changes
in the share of diesel vehicles appear to be a factor in the results for CO that show increases in emissions
compared to the No Action Alternative under Alternatives 2 through 4 and decreases in emissions
compared to the No Action Alternative under Alternatives 6 through 9.

3.3.3.2.2 Toxic Air Pollutants

Under Alternative 1 (No Action), the average fuel economy would remain at the MY 2011 level
in future years. As with the criteria pollutants, current trends in the levels of toxic air pollutant emissions
from vehicles would continue, with emissions continuing to decline due to the EPA emissions standards,
despite a growth in total VMT. An exception to this general trend is DPM, for which emissions are
projected to increase over time under the No Action Alternative due to increasing use of diesel vehicles
and increasing VMT. EPA regulates toxic air pollutants from motor vehicles through vehicle emissions
standards and fuel quality standards, as discussed in Section 3.3.1. The No Action Alternative would not
change the current CAFE standards and therefore would not result in any change in toxic air pollutant
emissions, other than current trends in emissions and VMT, in nonattainment and maintenance areas
throughout the United States.

Table 3.3.3-4 summarizes the total national emissions of toxic air pollutants from passenger cars
and light trucks by alternative for each of the pollutants and analysis years. Figure 3.3.3-2 lists the total
national emissions of toxic air pollutants from passenger cars and light trucks by alternative. Emissions
of benzene and DPM are highest under the No Action Alternative, and emissions of acrolein and
formaldehyde are highest under Alternative 8. Emissions of acetaldehyde are highest under Alternatives
8 and 9 in 2016, Alternative 8 in 2020, but highest under Alternative 4 in 2030. Emissions of 1,3-
butadiene is highest under Alternative 8 in 2016, Alternative 8 in 2020,, and highest under Alternative 3
in 2030.

The trends for toxic air pollutant emissions across the alternatives are mixed. Table 3.3.3-4
shows the emissions of acetaldehyde increase under each successive alternative from Alternative 1 to
Alternative 9, except for Alternatives 2, 7, and 9 in 2016, Alternatives 7 and 9 in 2020, and Alternatives 5
through 8 in 2030. In Alternatives 6 through 9 in 2030, acetaldehyde emissions are below those in the No
Action alternative. Emissions of acrolein remain constant or increase under each successive alternative
from Alternative 1 to Alternative 9, except for Alternatives 7 and 9. Emissions of benzene decrease under
each successive alternative from Alternative 1 to Alternative 9, except for Alternatives 7 and 9.

Emissions of 1,3-butadiene in 2016 increase under each successive alternative from Alternative 1 to
Alternative 9, except under Alternatives 7 and 9; emissions of 1,3-butadiene in 2020 increase under each
successive alternative from Alternative 1 to Alternative 9, except under Alternative 9; emissions of 1,3-
butadiene in 2030 increase under each successive alternative from Alternative 1 to Alternative 9, except
for Alternatives 4 through 6 and 8. Emissions of DPM decrease under each successive alternative from
Alternative 1 to Alternative 9, except for Alternative 7 in 2016, Alternatives 7 and 9 in 2020 and 2030.
Emissions of formaldehyde decrease under each successive alternative from Alternative 1 to Alternative
9, except for Alternatives 3 through 6 and 8. These trends are accounted for by the interaction between
the share of VMT accrued by diesel vehicles, which increases across successive years as well as
successive alternatives in the Volpe model, and fuel economy, which increases across successive
alternatives except for Alternative 9.
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Table 3.3.3-4

Nationwide Toxic Air Pollutant Emissions (tons/year) from Passenger Cars and Light Trucks by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Poll. No 3%l/year 4%lyear ~4.3%l/year 5%lyear ~6.0%/year 6%lyear 7%lyear ~6.6%lyear

and Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Acetaldehyde

2016 10,921 10,919 10,924 10,928 10,955 10,976 10,960 10,977 10,977

2020 9,024 9,027 9,036 9,041 9,069 9,098 9,084 9,104 9,097

2030 7,927 7,951 7,973 7,976 7,929 7,905 7,902 7,872 7,879
Acrolein

2016 561 561 561 562 569 576 572 577 576

2020 455 456 456 458 472 486 482 491 488

2030 391 394 395 397 425 449 445 463 457
Benzene

2016 56,184 56,162 56,150 56,139 56,080 56,019 56,045 56,008 56,010

2020 43,121 43,075 43,049 43,025 42,840 42,669 42,729 42,613 42,635

2030 28,961 28,900 28,863 28,815 28,203 27,673 27,788 27,388 27,519
1,3-butadiene

2016 6,100 6,101 6,102 6,103 6,107 6,112 6,109 6,113 6,112

2020 4,874 4,879 4,881 4,882 4,883 4,887 4,888 4,891 4,889

2030 3,751 3,771 3,777 3,776 3,747 3,724 3,734 3,717 3,722
Diesel particulate patter (DPM)

2016 93,117 91,618 90,856 90,463 90,213 89,313 89,679 89,227 89,075

2020 97,085 93,300 91,516 90,865 90,117 88,550 88,862 88,008 88,018

2030 113,884 105,735 102,053 100,991 99,301 96,641 96,743 95,220 95,595
Formaldehyde

2016 13,700 13,685 13,692 13,707 13,833 13,937 13,874 13,948 13,943

2020 10,980 10,956 10,968 10,990 11,223 11,434 11,351 11,498 11,457

2030 9,190 9,173 9,194 9,224 9,580 9,911 9,818 10,051 9,964
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Figure 3.3.3-2. Nationwide Toxic Air Pollutant Emissions (tons/year)
from Passenger Cars and Light Trucks for 2030 by Alternative
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One of the ways that the VVolpe model projects vehicle manufacturers can achieve higher fuel
economy is to increase the share of new vehicles that use diesel engines. The resulting increase in the use
of diesel fuel as mpg standards become more stringent across action alternatives can interact with other
factors, such as changes in VMT, the car and light truck shares, and the shares of other technologies such
as hybrids, to affect emissions of different pollutants in different ways across Alternatives. Another result
of increasing forecasted use of diesel engines can be that differing upstream emission rates might change
pollutant emissions estimates, as compared to those rates for gasoline fueled engines. Projected changes
in the share of diesel vehicles appear to be a factor in the results for acetaldehyde and 1,3-butadiene that
show increases in emissions compared to the No Action Alternative under Alternatives 2 through 4 and
decreases in emissions compared to the No Action Alternative under Alternatives 6 through 9.

Total emissions are composed of four components: tailpipe emissions and upstream emissions
for passenger cars, and tailpipe emissions and upstream emissions for light trucks. To show the
relationship among these four components for air toxic pollutants, Table 3.3.3-5 breaks down the total
emissions of air toxic pollutants by component for calendar year 2030.

Table 3.3.3-6 lists the net change in nationwide emissions from passenger cars and light trucks
for each of the toxic air pollutants and analysis years. After the No Action Alternative (Alternative 1), the
table presents the action alternatives (Alternatives 2 through 9) left to right; this corresponds to the order
of increasing fuel economy except for Alternative 9. In Table 3.3.3-6, the nationwide emissions changes
are uneven in relation to pollutant and alternative, although some demonstrate reductions, reflecting the
changes in VMT and emissions by passenger cars versus light trucks and gasoline versus diesel engines
projected to occur with the increasing fuel economy requirements assumed under successive alternatives.

3.3.3.2.3 Health Outcomes and Monetized Benefits

Under Alternative 1 (No Action), average fuel economy would remain at the MY 2011 level in
future years. Current trends in the levels of criteria pollutants and toxic air pollutants emissions from
vehicles would continue, with emissions continuing to decline due to the EPA emissions standards,
despite a growth in total VMT. The human health-related impacts that occur under current trends would
continue. The No Action Alternative would not result in any other increase or decrease in human health
impacts throughout the United States.

3.3.3.3 Alternative 2: 3-Percent Annual Increase
3.3.3.3.1 Criteria Pollutants

Under the 3-Percent Alternative (Alternative 2), generally the CAFE standards would require
increased fuel economy compared to the No Action Alternative (Alternative 1). Alternative 2 would
increase fuel economy less than would Alternatives 3 through 9. There would be reductions in
nationwide emissions of NOy, PM; s, SOy, and VOCs under Alternative 2 compared to the No Action
Alternative. Depending on the year, NO, emissions would be reduced 0.1 to 1.1 percent, PM, s emissions
would be reduced 0.6 to 2.7 percent, SO, emissions would be reduced 1.6 to 7.1 percent, and VOC
emissions would be reduced 0.5 to 3.8 percent. There would be increases of CO emissions. CO
emissions would increase 0.1 to 0.5 percent under Alternative 2, depending on the year.
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Table 3.3.3-5

Nationwide Toxic Air Pollutant Emissions (tons/year) in 2030 from Passenger Cars and Light Trucks, by Vehicle Type and Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%]/year ~4.3%lyear 5%lyear ~6.0%/year 6%/year 7%lyear ~6.6%/year
Poll. and Action  Increase Increase Increase Increase Increase Increase Increase Increase
Source Preferred MNB TCTB
Acetaldehyde
Car Tail 3,453 3,467 3,484 3,486 3,435 3,403 3,397 3,364 3,374
Car Up 63 58 56 55 54 52 52 51 51
Truck Tail 4,367 4,385 4,394 4,397 4,401 4,413 4,415 4,421 4,416
Truck Up 44 41 40 39 39 37 37 37 37
Total 7,927 7,951 7,973 7,976 7,929 7,905 7,902 7,872 7,879
Acrolein
Car Tail 162 166 166 166 178 187 188 196 194
Car Up 9 8 8 8 7 7 7 7 7
Truck Tail 215 214 216 218 234 250 244 255 251
Truck Up 6 6 5 5 5 5 5 5 5
Total 391 394 395 397 425 449 445 463 457
Benzene
Car Tail 9,427 9,447 9,495 9,498 9,310 9,185 9,163 9,038 9,076
Car Up 1,274 1,165 1,124 1,112 1,064 1,017 1,015 981 989
Truck Tail 17,378 17,458 17,443 17,415 17,076 16,764 16,896 16,685 16,758
Truck Up 881 829 801 790 753 707 714 685 696
Total 28,961 28,900 28,863 28,815 28,203 27,673 27,788 27,388 27,519
1,3-butadiene
Car Tail 1,518 1,529 1,534 1,536 1,532 1,530 1,529 1,527 1,528
Car Up 14 13 12 12 12 12 12 12 12
Truck Tail 2,210 2,220 2,221 2,220 2,194 2,173 2,183 2,168 2,173
Truck Up 10 9 9 9 9 9 9 9 9
Total 3,751 3,771 3,777 3,776 3,747 3,724 3,734 3,717 3,722
Diesel particulate matter (DPM)
Car Tail 15 269 193 218 1,204 1,883 1,992 2,674 2,476
Car Up 67,202 61,635 59,410 58,800 56,920 54,897 54,865 53,437 53,782
Truck Tail 88 49 95 138 572 996 841 1,121 1,015
Truck Up 46,580 43,781 42,355 41,835 40,605 38,865 39,045 37,988 38,322
Total 113,884 105,735 102,053 100,991 99,301 96,641 96,743 95,220 95,595
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Table 3.3.3-5 (cont’d)
Nationwide Toxic Air Pollutant Emissions (tons/year) in 2030 from Passenger Cars and Light Trucks, by Vehicle Type and Alternative
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%]/year ~4.3%lyear 5%lyear ~6.0%/year 6%/year 7%lyear ~6.6%/year
Pollutant and Action  Increase Increase Increase Increase Increase Increase Increase Increase
Source Preferred MNB TCTB
Formaldehyde
Car Tail 3,564 3,612 3,619 3,624 3,698 3,754 3,761 3,814 3,799
Car Up 472 434 418 414 405 394 394 387 388
Truck Tail 4,827 4,820 4,859 4,891 5,186 5,480 5,379 5,571 5,497
Truck Up 328 308 298 295 291 284 284 279 280
Total 9,190 9,173 9,194 9,224 9,580 9,911 9,818 10,051 9,964

3-47



3.3 Air Quality Chapter 3 Affected Environment and Environmental Consequences

Table 3.3.3-6

Nationwide Changes in Toxic Air Pollutant Emissions (tons/year) from Passenger Cars
and Light Trucks by Alternative a/ b/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Poll. No 3%lyear A%lyear ~4.3%lyear 5%l/year ~6.0%lyear 6%lyear T7%lyear ~6.6%l/year
and  Action ¢/ Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
Acetaldehyde

2016 0 -2 3 7 33 55 39 56 56
2020 0 2 12 16 44 74 60 80 73
2030 0 24 46 50 2 -21 -25 -54 -48
Acrolein

2016 0 0 0 1 8 15 11 16 15
2020 0 0 1 17 30 26 36 33
2030 0 3 4 6 34 58 53 72 66
Benzene

2016 0 -21 -33 -45 -104 -165 -139 -175 -174
2020 0 -46 -72 -96 -282 -452 -393 -508 -486
2030 0 -61 -98 -146 -757 -1,288 -1,172 -1,572 -1,441
1,3-Butadiene

2016 0 1 2 3 7 12 10 13 13
2020 0 5 7 8 9 13 14 17 15
2030 0 20 25 25 -4 -27 -17 -34 -29
Diesel particulate matter (DPM)

2010 0 -1,499 -2,261 -2,654 -2,904 -3,804 -3,438 -3,890 -4,042
2020 0 -3,786 -5,570 -6,220 -6,969 -8,536 -8,223 -9,078 -9,068
2030 0 -8,150 -11,832 -12,894  -14,584 -17,243 -17,141  -18,665 -18,290
Formaldehyde

2010 0 -15 -7 8 134 237 175 249 243
2020 0 -24 -11 10 244 454 371 518 477
2030 0 -18 4 33 390 721 627 861 774

a/ Emissions changes have been rounded to the nearest whole number.

b/ Negative emissions changes indicate reductions; positive emissions changes are increases.

¢/ Emissions changes for the No Action Alternative are shown as zero because the No Action Alternative is the
baseline to which emissions from the action alternatives are compared.

At the national level, the reduction in upstream emissions of criteria air pollutants tends to offset
the increase in VMT and emissions due to the rebound effect. However, the reductions in upstream
emissions are not uniformly distributed to individual nonattainment areas. For example, a nonattainment
area that contains petroleum-refining facilities, such as Houston-Galveston-Brazoria, Texas, would
experience more reductions in upstream emissions than an area that has none. There can be net emissions
reductions if the reduction in upstream emissions in the nonattainment area more than offsets the increase
within the area due to the rebound effect. Under Alternative 2, all nonattainment areas would experience
reductions in emissions of SO, and VOCs. Some nonattainment areas would experience increases of CO,
NO,, and PM, 5 emissions. The increases in CO, NO,, and PM, 5 emissions are the result of increased
tailpipe emissions due to the rebound effect, particularly for CO emissions, which are dominated by
tailpipe emissions rather than upstream emissions. Although NO, and PM, s emissions would increase in
some nonattainment areas, the increase in each area is generally quite small. The decreases in nationwide
NOy and PM, s emissions are the result of the decreases in upstream emissions and do not occur in all
nonattainment areas. Although NO, and PM, s emissions would decrease in fewer nonattainment areas,
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the decreases in each area are much larger. The net result is decreased NO, and PM, s emissions
nationwide.

Tables in Appendix C list the emissions reductions for each nonattainment area. Table 3.3.3-7
summarizes the criteria air pollutant results by nonattainment area.

Table 3.3.3-7

Criteria Pollutant Emissions from Passenger Cars and Light Trucks, Maximum Changes
by Nonattainment Area and Alternative a/

Criteria Increase/ Change

Pollutant Decrease (tons/year) Year Alt. No. Nonattainment Area

co Maximum Increase 5,420 2030 2 New York-N. New Jersey-Long Island, NY-NJ-CT
Maximum Decrease 56,925 2030 9 Los Angeles South Coast Air Basin, CA

NO, Maximum Increase 149 2030 2 Dallas-Fort Worth, TX
Maximum Decrease 4,350 2030 8 Houston-Galveston-Brazoria, TX

PMas Maximum Increase 23 2020 8 New York-N. New Jersey-Long Island, NY-NJ-CT

’ Maximum Decrease 402 2030 6 Houston-Galveston-Brazoria, TX

50, Maximum Increase  No increases are predicted for any alternatives.
Maximum Decrease 1,713 2030 6 Chicago-Gary-Lake Co, IL-IN

VOCs Maximum Increase  No increases are predicted for any alternatives.
Maximum Decrease 7668 2030 9 Houston-Galveston-Brazoria, TX

a/ Emissions changes have been rounded to the nearest whole number.

3.3.3.3.2 Toxic Air Pollutants

There would be reductions in nationwide emissions of benzene, DPM, and formaldehyde in all
analysis years under Alternative 2 compared to the No Action Alternative. Emissions for the other toxic
air pollutants and years are constant or higher under Alternative 2 than under Alternative 1.

Compared to Alternatives 3 through 9, Alternative 2 would have higher emissions of benzene and
DPM, but the same or lower emissions of acrolein and formaldehyde. For acetaldehyde and 1,3-
butadiene, Alternative 2 would have lower emissions than Alternatives 3 through 9 in 2016 and 2020,
lower emissions than Alternatives 3 and 4 in 2030, and higher emissions than Alternatives 5 through 9 in
2030.

At the national level, the reduction in upstream emissions of toxic air pollutants tends to offset the
increase in VMT and emissions due to the rebound effect. However, as noted above, the reductions in
upstream emissions are not uniformly distributed to individual nonattainment areas. For example, a
nonattainment area that contains petroleum-refining facilities, such as Houston-Galveston-Brazoria,
Texas, would experience more reductions in upstream emissions than an area that has none. There can be
net emissions reductions if the reduction in upstream emissions in the nonattainment area more than
offsets the increase within the area due to the rebound effect.

Under Alternative 2, many nonattainment areas would experience net increases in emissions of
one or more toxic air pollutants in at least one of the analysis years (see Appendix C). However, the sizes
of the emissions increases would be quite small, as shown in Appendix C, and emissions increases would
be distributed throughout each nonattainment area.
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3.3.3.3.3 Health Outcomes and Monetized Benefits

There would be reductions in adverse health effects nationwide under Alternative 2 compared to
the No Action Alternative (see Table 3.3.3-8). These reductions primarily reflect the projected PM, 5
reductions, and secondarily the reductions in SO (while the magnitude of PM, 5 reductions under this
alternative is smaller than that of SO, the pollutant is the largest contributor to adverse health effects on a
per-ton basis). Compared to the No Action Alternative, Alternative 2 would reduce cases of premature
mortality by 149 (under Pope et al.; reductions would be 155 percent greater under Laden et al.) in year
2030. In the same year, the number of work-loss days would be reduced by 17,499.

Table 3.3.3-8
Nationwide Changes in Health Outcomes from Criteria Pollutant Emissions (cases/year)
from Passenger Cars and Light Trucks by Alternative a/
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Out. No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%lyear 7%lyear ~6.6%/year
and Action b/ Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
Mortality (ages 30 and older), Pope et al.
2016 0al -23 b/ -36 -42 -31 -32 -29 -29 -34
2020 0 -61 -93 -103 -88 -90 -85 -83 -91
2030 0 -149 -223 -243 -235 -257 -247 -251 -257
Mortality (ages 30 and older), Laden et al.
2016 0 -60 -93 -107 -80 -83 -75 -73 -87
2020 0 -157 -239 -265 -225 -231 -219 -212 -232
2030 0 -380 -571 -623 -600 -658 -632 -643 -657
Chronic bronchitis
2016 0 -16 -25 -29 -21 -22 -20 -19 -23
2020 0 -42 -64 -71 -60 -62 -58 -56 -62
2030 0 -97 -146 -160 -155 -170 -163 -166 -169
Emergency Room Visits for Asthma
2016 0 -22 -34 -40 -30 -31 -29 -28 -33
2020 0 -59 -89 -99 -84 -86 -82 -80 -88
2030 0 -137 -204 -222 -211 -228 -221 -224 -230
Work Loss Days
2016 0 -3,047 -4,750 -5,510 -4,110 -4,201 -3,821  -3,708 -4,430
2020 0 -7,900 -11,994 -13,323  -11,313 -11,627 -10,945 -10,602 -11,634
2030 0 -17,499 -26,298 -28,705 -27,756 -30,507 -29,237 -29,792 -30,423
a/ Negative changes indicate reductions; positive emissions changes are increases.
b/ Changes in health outcome for the No Action Alternative are shown as zero because the No Action
Alternative is the baseline to which emissions under the action alternatives are compared.

Table 3.3.3-9 lists the corresponding monetized health benefits under Alternative 2 compared to
the No Action Alternative. Health-related benefits under Alternative 2 would be $1.32 billion in 2030,
using a 3-percent discount rate and estimates from Pope et al. Using Laden et al., health-related benefits
would be 145 percent greater. Using a 7-percent discount rate, health-related benefits would be 9.3 t0 9.7
percent less.
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Table 3.3.3-9

Nationwide Monetized Health Benefits (U.S. million dollars/year) from Criteria Pollutant Emissions
from Passenger Cars and Light Trucks by Alternative a/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

Rate No 3%/year 4%lyear -~4.3%l/year 5%l/year ~6.0%/year 6%l/year 7%lyear ~6.6%/year
and Action b/ Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
3-Percent Discount Rate
Pope et al.
2016 Oa/ -196b/ -304 -353 -264 -272 -248 -241 -287
2020 0 -534 -809 -898 -763 -785 -741 -719 -788
2030 0 -1,322 -1,983 -2,164 -2,087 -2,287 -2,197 -2,235 -2,284
Laden et al.
2016 0 -480 -746 -865 -648 -666 -607 -591 -704
2020 0 -1,308 -1,982 -2,200 -1,870 -1,922 -1,816 -1,761 -1,930
2030 0 -3,239 -4,860 -5,302 -5,112 -5,603 -5,382 -5,477 -5,596
7-Percent Discount Rate
Pope et al.
2016 0 -178 -276 -320 -240 -247 -225 -219 -260
2020 0 -484 -734 -815 -693 -712 -672 -652 -715
2030 0 -1,199 -1,799 -1,963 -1,893 -2,075 -1,993 -2,028 -2,072
Laden et al.
2016 0 -433 -674 -781 -585 -602 -549 -534 -636
2020 0 -1,182 -1,790 -1,987 -1,689 -1,737 -1,640 -1,591 -1,743
2030 0 -2,926 -4,390 -4,789 -4,618 -5,061 -4,861 -4,947 -5,055

a/ Negative changes indicate monetized health benefits; positive emissions changes indicate monetized health
disbenefits.

b/ Changes in outcome for the No Action Alternative are shown as zero because the No Action Alternative is the
baseline to which impacts under the action alternatives are compared.

3.3.3.4 Alternative 3: 4-Percent Annual Increase
3.3.3.4.1 Criteria Pollutants

Under the 4-Percent Alternative (Alternative 3), generally the CAFE standards would increase
fuel economy more than would Alternative 2 but less than would Alternatives 4 through 9. There would
be reductions in nationwide emissions of NO,, PM, s, SOy, and VOCs under Alternative 3 compared to
the No Action Alternative. Depending on the year, NO, emissions would be reduced 0.2 to 1.6 percent,
PM; s emissions would be reduced 1.0 to 4.2 percent, SO, emissions would be reduced 2.4 to 10.2
percent, and VOC emissions would be reduced 0.8 to 5.5 percent. The NO,, SOy, and VOC emissions
reductions are generally greater than would occur under Alternative 2 but less than would occur under
Alternatives 4 through 9. The PM, s emissions reductions are greater than would occur under Alternative
2 and Alternatives 5 through 9, but less than would occur under Alternative 4. There would be increases
of CO emissions from 0.1 to 0.7 percent, depending on the year. Under Alternative 3, all nonattainment
areas would experience reductions in emissions of SO, and VOCs. Most nonattainment areas would
experience increases of CO, NO,, and PM, s emissions compared to the No Action Alternative. The
increases in CO, NO,, and PM, s emissions are the result of increased tailpipe emissions due to the
rebound effect. Although NO, and PM, s emissions would increase in many nonattainment areas, the
increase in each area is quite small. The decreases in nationwide NO, and PM, 5 emissions are the result
of the decreases in upstream emissions and do not occur in all nonattainment areas. There would be
fewer nonattainment areas with decreases in NO, and PM, 5 emissions than with increases, but the
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decreases would be much larger than the increases. The net result is decreased NO, and PM; s emissions
nationwide. Tables in Appendix C list the emissions reductions for each nonattainment area.

3.3.3.4.2 Toxic Air Pollutants

Alternative 3 would reduce emissions of toxic air pollutants compared to the No Action
Alternative for benzene and DPM in all years. For formaldehyde, Alternative 3 would reduce emissions
in 2016 and 2020, but increase emissions in 2030. Emissions of acetaldehyde, acrolein, and 1,3-butadiene
would remain constant or increase in all years under Alternative 3 compared to the No Action Alternative.
Alternative 3 would have higher emissions of benzene and DPM but lower emissions of acrolein and
formaldehyde compared to Alternatives 4 through 9 in all years. Alternative 3 would have lower
emissions of 1,3-butadiene compared to Alternatives 4 through 9 in 2016 and 2020, but higher than under
Alternatives 4 through 9 in 2030. Results would be mixed for acetaldehyde, depending on the year and
alternative.

At the national level, emissions of toxic air pollutants could decrease because the reduction in
upstream emissions more than offsets the increase in VMT and emissions due to the rebound effect.
However, as with Alternative 2, the reductions in upstream emissions would not be uniformly distributed
to individual nonattainment areas. Under Alternative 3, most nonattainment areas would experience net
increases in emissions of one or more toxic air pollutants in at least one of the analysis years (see
Appendix C). However, the sizes of the emissions increases would be quite small, as shown in Appendix
C, and emissions increases would be distributed throughout each nonattainment area. Table 3.3.3-10
summarizes the air toxic results by nonattainment area.

Table 3.3.3-10

Changes in Toxic Air Pollutant Emissions from Passenger Cars and Light Trucks,
Maximum Changes by Nonattainment Area and Alternative a/

Hazardous Air Increase/ Change Alt. .
Year Nonattainment Area
Pollutant Decrease (tonslyear) No.
Maximum Increase 425 2020 8 New York-N. New Jersey-Long Island, NY-NJ-CT
Acetaldehyde ] )
Maximum Decrease -7.57 2030 8 Houston-Galveston-Brazoria, TX
Acrolei Maximum Increase 3.47 2030 8 New York-N. New Jersey-Long Island, NY-NJ-CT
crolein
Maximum Decrease -0.49 2030 8 Beaumont/Port Arthur, TX
B Maximum Increase 497 2030 3 Los Angeles South Coast Air Basin, CA
enzene
Maximum Decrease -63.2 2030 8 New York-N. New Jersey-Long Island, NY-NJ-CT
) Maximum Increase 1.30 2030 3 New York-N. New Jersey-Long Island, NY-NJ-CT
1,3-Butadiene ) ) .
Maximum Decrease -1.51 2030 8 Los Angeles South Coast Air Basin, CA
Diesel Maximum Increase 76 2030 8 Atlanta, GA
particulate . .
matter Maximum Decrease -2,104 2030 8 Houston-Galveston-Brazoria, TX
Maximum Increase 47 2030 8 New York-N. New Jersey-Long Island, NY-NJ-CT
Formaldehyde ) )
Maximum Decrease -38 2030 9 Houston-Galveston-Brazoria, TX

a/ Emissions changes have been rounded to the nearest whole number except to present values greater
than zero but less than one.

3.3.3.4.3 Health Outcomes and Monetized Benefits

There would be reductions in adverse health effects nationwide under Alternative 3 compared to
the No Action Alternative, as shown in Table 3.3.3-8. These reductions primarily reflect the projected
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PM, s reductions, and secondarily the reductions in SO, (while the magnitude of PM, s reductions under
this alternative is smaller than that of SOy, the pollutant is the largest contributor to adverse health effects
on a per-ton basis). Compared to the No Action Alternative, Alternative 3 would reduce cases of
mortality by 223 (under Pope et al.; reductions would be 156 percent greater under Laden et al.) and the
number of work-loss days by 26,289 in 2030.

Table 3.3.3-9 lists the corresponding monetized health benefits under Alternative 3 compared to
the No Action Alternative. Monetized health benefits under Alternative 3 would be $1.98 billion in 2030,
using a 3-percent discount rate and estimates from Pope et al. Using Laden et al., economic benefits
would be 145 percent greater. Using a 7-percent discount rate, monetized health benefits would be 9.3 to
9.7 percent less.

3.3.3.5 Alternative 4: Preferred Alternative
3.3.3.5.1 Criteria Pollutants

Under the Preferred Alternative (Alternative 4), the CAFE standards would increase fuel
economy more than would Alternatives 1 through 3 but less than would Alternatives 5 through 9. There
would be reductions in nationwide emissions of NO,, PM, 5, SO, and VOCs under Alternative 4
compared to the No Action Alternative. Depending on the year, NO, emissions would be reduced 0.3
t01.9 percent, PM, s emissions would be reduced 1.1 to 4.5 percent, SO, emissions would be reduced 2.7
to 11.0 percent, and VOC emissions would be reduced 1.0 to 6.1 percent. These emissions reductions are
greater than would occur under Alternative 3 but less than would occur under Alternatives 5 through 9
(except for PM, s, and SO under Alternative 5). There would be increases of CO emissions of 0.02 to 0.5
percent, depending on the year.

Under Alternative 4, all nonattainment areas would experience reductions in emissions of SOy
and VOCs. Most nonattainment areas would experience increases of CO, NOy, and PM, s emissions
compared to the No Action Alternative. The increases in CO, NO,, and PM, s emissions are the result of
increased tailpipe emissions due to the rebound effect. Although NO, and PM, s emissions would
increase in some nonattainment areas, the increase in each area is quite small. The decreases in
nationwide NO, and PM, s emissions are the result of the decreases in upstream emissions and do not
occur in all nonattainment areas. Although NO, and PM, s emissions would decrease in fewer
nonattainment areas, the decreases in each area are much larger. The net result is decreased NO, and
PM, s emissions nationwide. Tables in Appendix C list the emissions reductions for each nonattainment
area.

3.3.3.5.2 Toxic Air Pollutants

Alternative 4 would result in reduced emissions of benzene and DPM, and increased emissions of
acetaldehyde, acrolein, 1,3-butadiene, and formaldehyde, compared to the No Action Alternative.
Compared to Alternatives 5 through 9, Alternative 4 would have lower emissions of acrolein and
formaldehyde, and higher emissions of benzene and DPM. Emissions of acetaldehyde would be lower in
2016 and 2020, but higher in 2030 than under Alternatives 5 through 9. Emissions of 1,3-butadiene under
Alternative 4 would be lower than under Alternatives 5 through 9 in 2016 and 2020, but higher than under
Alternatives 5 through 9 in 2030.

At the national level, emissions of toxic air pollutants might decrease because the reduction in
upstream emissions more than offsets the increase in VMT and emissions due to the rebound effect.
However, as with prior alternatives, the reductions in upstream emissions would not be uniformly
distributed to individual nonattainment areas. Under Alternative 4, most nonattainment areas would
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experience net increases in emissions of one or more toxic air pollutants in at least one of the analysis
years (see Appendix C). However, the sizes of the emissions increases would be quite small, as shown in
Appendix C. Potential air quality impacts from these increases would be minor, because the VMT and
emissions increases would be distributed throughout each nonattainment area.

3.3.3.5.3 Health Outcomes and Monetized Benefits

There would be reductions in adverse health effects nationwide under Alternative 4 compared to
the No Action Alternative, as shown in Table 3.3.3-8. These reductions primarily reflect the projected
PM, s reductions, and secondarily the reductions in SO, (while the magnitude of PM, s reductions under
this alternative is smaller than that of SOy, the pollutant is the largest contributor to adverse health effects
on a per-ton basis). Compared to the No Action Alternative, Alternative 4 would reduce cases of
premature mortality by 243 (under Pope et al.; reductions would be 156 percent greater under Laden et
al.) in year 2030. In the same year, the number of work-loss days would be reduced by 28,705.

Table 3.3.3-9 lists the corresponding monetized health benefits under Alternative 4 compared to
the No Action Alternative. Monetized health benefits under Alternative 4 would be $2.16 billion in 2030,
using a 3-percent discount rate and estimates from Pope et al. Using Laden et al., economic benefits
would be 145 percent greater. Using a 7-percent discount rate, monetized health benefits would be 9.3 to
9.7 percent less.

3.3.3.6 Alternative 5: 5-Percent Annual Increase
3.3.3.6.1 Criteria Pollutants

Under the 5-Percent Alternative (Alternative 5), the CAFE standards would increase fuel
economy more than would Alternatives 1 through 4 but less than would Alternatives 6 through 9. There
would be reductions in nationwide emissions of all criteria pollutants under Alternative 5 compared to the
No Action Alternative. Reductions would be greater than under Alternative 4 (except for PM,s and SOy),
but less than under Alternatives 6 through 9 (except for PM,s). Depending on the year, CO emissions
would be reduced0.5 to 3.3 percent, NO, emissions would be reduced 0.4 to 3.8 percent, PM, s emissions
would be reduced 0.5 to 3.4 percent, SO, emissions would be reduced 2.4 to 10.7 percent, and VOC
emissions would be reduced 1.4 to 9.2 percent. All individual nonattainment areas would experience
reductions in emissions of CO, NO,, SO,, and VOCs. PM, 5 emissions would increase in some
nonattainment areas and would decrease in others compared to the No Action Alternative. Tables in
Appendix C list the emissions reductions for each nonattainment area.

3.3.3.6.2 Toxic Air Pollutants

Alternative 5 would result in reduced emissions of benzene and DPM, and increased emissions of
acetaldehyde, acrolein, and formaldehyde, compared to the No Action Alternative. Emissions of 1,3-
butadiene would be increased in 2016 and 2020, but be reduced in 2030 compared to the No Action
Alternative. Compared to Alternatives 6 through 9, Alternative 5 would have lower emissions of acrolein
and formaldehyde, and higher emissions of benzene and DPM. For acetaldehyde and 1,3-butadiene,
Alternative 5 would have lower emissions in 2016 and 2020, and higher emissions in 2030. At the
national level, emissions of toxic air pollutants could decrease because the reduction in upstream
emissions more than offsets the increase in VMT and emissions due to the rebound effect. However, as
with prior alternatives, the reductions in upstream emissions would not be uniformly distributed to
individual nonattainment areas. Under Alternative 5, most nonattainment areas would experience net
increases in emissions of one or more toxic air pollutants in at least one of the analysis years (see
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Appendix C). However, the sizes of the emissions increases would be quite small, as shown in Appendix
C, and emissions increases would be distributed throughout each nonattainment area.

3.3.3.6.3 Health Outcomes and Monetized Benefits

There would be reductions in adverse health effects nationwide under Alternative 5 compared to
the No Action Alternative, as shown in Table 3.3.3-8. These reductions primarily reflect the projected
PM, s reductions, and secondarily the reductions in SOy (while the magnitude of PM, 5 reductions under
this alternative is smaller than that of SOy, the pollutant is the largest contributor to adverse health effects
on a per-ton basis). Compared to the No Action Alternative, Alternative 5 would reduce cases of
premature mortality by 235 (under Pope et al.; reductions would be 155 percent greater under Laden et
al.) in year 2030. In the same year, the number of work-loss days would be reduced by 27,756.

Table 3.3.3-9 lists the corresponding monetized health benefits under Alternative 5 compared to
the No Action Alternative. Monetized health benefits under Alternative 5 would be $2.09 billion in 2030,
using a 3-percent discount rate and estimates from Pope et al. Using Laden et al., economic benefits
would be 145 percent greater. Using a 7-percent discount rate, monetized health benefits would be 9.3 to
9.7 percent less.

3.3.3.7 Alternative 6: MNB
3.3.3.7.1 Criteria Pollutants

Under the MNB (Alternative 6), the CAFE standards would increase fuel economy more than
would Alternatives 1 through 5 but less than would Alternatives 7 through 9. There would be reductions
in nationwide emissions of all criteria pollutants under Alternative 6 compared to the No Action
Alternative. Reductions in CO, NO,, and VOC emissions would be greater than under Alternatives 5 and
7, but less than under Alternatives 8 through 9. For PM, s and SOy, the emissions would be similar for
Alternatives 5 through 9; the reductions under Alternative 6 are slightly greater or less than the reductions
under Alternatives 5 and 7 through 9, depending on the year and alternative. Depending on the year, CO
emissions would be reduced 1.0 to 6.4 percent, NO, emissions would be reduced 0.6 to 5.6 percent, PM;5
emissions would be reduced 0.3 to 3.0 percent, SO, emissions would be reduced 2.9 to 11.5 percent, and
VOC emissions would be reduced 2.0 to 12.3 percent. All individual nonattainment areas would
experience reductions in emissions of CO, NOy, SOy, and VOCs. PM;s emissions would increase in
some nonattainment areas and would decrease in others compared to the No Action Alternative. Tables
in Appendix C list the emissions reductions for each nonattainment area.

3.3.3.7.2 Toxic Air Pollutants

Alternative 6 would result in reduced emissions of benzene and DPM, and increased emissions of
acrolein and formaldehyde, compared to the No Action Alternative. For acetaldehyde and 1,3-butadiene,
Alternative 6 would result in higher emissions in 2016 and 2020, and lower emissions in 2030, compared
to the No Action Alternative. Compared to Alternative 7, Alternative 6 would have higher emissions of
acetaldehyde, acrolein, and formaldehyde, and lower emissions of benzene and DPM. Compared to
Alternatives 8 and 9, Alternative 6 would have the same or lower emissions of acrolein and
formaldehyde, and higher emissions of benzene and DPM. Results are mixed for acetaldehyde and 1,3-
butadiene depending on year and alternative. At the national level, emissions of toxic air pollutants could
decrease for many combinations of pollutant, year, and alternative because the reduction in upstream
emissions more than offsets the increase in VMT and emissions due to the rebound effect. However, as
with prior alternatives, the reductions in upstream emissions would not be uniformly distributed to
individual nonattainment areas. Under Alternative 6, most nonattainment areas would experience net
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increases in emissions of one or more toxic air pollutants in at least one of the analysis years (see
Appendix C). However, the sizes of the emissions increases would be quite small, as shown in Appendix
C, and emissions increases would be distributed throughout each nonattainment area.

3.3.3.7.3 Health Outcomes and Monetized Benefits

There would be reductions in adverse health effects nationwide under Alternative 6 compared to
the No Action Alternative, as shown in Table 3.3.3-8. The reductions in mortality, chronic bronchitis,
and work loss days primarily reflect the projected PM, s reductions, and secondarily the reductions in
SOx. The reductions in emergency room visits for asthma primarily reflect the projected SOy reductions,
and secondarily the reductions in PM,s. Compared to the No Action Alternative, Alternative 6 would
reduce cases of premature mortality by 257 (under Pope et al.; reductions would be 156 percent greater
under Laden et al.) in year 2030. In the same year, the number of work-loss days would be reduced by
30,507.

Table 3.3.3-9 lists the corresponding monetized health benefits under Alternative 6 compared to
the No Action Alternative. Monetized health benefits under Alternative 6 would be $2.29 billion in 2030,
using a 3-percent discount rate and estimates from Pope et al. Using Laden et al., economic benefits
would be 145 percent greater. Using a 7-percent discount rate, monetized health benefits would be 9.3 to
9.7 percent less.

3.3.3.8 Alternative 7: 6-Percent Annual Increase
3.3.3.8.1 Criteria Pollutants

Under the 6-Percent Alternative (Alternative 7), the CAFE standards would increase fuel
economy more than would Alternatives 1 through 6 but less than would Alternatives 8 and 9. There
would be reductions in nationwide emissions of all criteria pollutants under Alternative 7 compared to the
No Action Alternative. Reductions in emissions of all criteria pollutants under Alternative 7 would be
less than under Alternative 6 (except for SO, in 2030).emissions of all criteria pollutants under
Alternative 7 would be less than under Alternatives 8 and 9 (except for PM,s). Depending on the year,
CO emissions would be reduced 0.7 to 5.6 percent, NO, emissions would be reduced 0.5 to 5.2 percent,
PM 5 emissions would be reduced 0.3 to 2.8 percent, SO, emissions would be reduced 2.7 to 11.7
percent, and VOC emissions would be reduced 1.8 to 12.0 percent. All individual nonattainment areas
would experience reductions in emissions of CO, NOy, SOy, and VOCs under Alternative 7. PM,s
emissions would increase in some nonattainment areas and would decrease in others compared to the No
Action Alternative. Tables in Appendix C list the emissions reductions for each nonattainment area.

3.3.3.8.2 Toxic Air Pollutants

Alternative 7 would result in reduced emissions of benzene and DPM, and increased emissions of
acrolein and formaldehyde, compared to the No Action Alternative. For acetaldehyde and 1,3-butadiene,
Alternative 7 would result in higher emissions in 2016 and 2020, and lower emissions in 2030, compared
to the No Action Alternative. Compared to Alternatives 8 and 9, Alternative 7 would have lower
emissions of acrolein and formaldehyde, and higher emissions of benzene and DPM. For acetaldehyde
and 1,3-butadiene, Alternative 7 would result in lower emissions in 2016 and 2020, and higher emissions
in 2030, compared to Alternatives 8 and 9.

At the national level, emissions of toxic air pollutants could decrease because the reduction in
upstream emissions more than offsets the increase in VMT and emissions due to the rebound effect.
However, as with previous alternatives, the reductions in upstream emissions would not be uniformly
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distributed to individual nonattainment areas. Under Alternative 7, most nonattainment areas would
experience net increases in emissions of one or more toxic air pollutants in at least one of the analysis
years (see Appendix C). However, the sizes of the emissions increases would be quite small, as shown in
Appendix C, and emissions increases would be distributed throughout each nonattainment area.

3.3.3.8.3 Health Outcomes and Monetized Benefits

There would be reductions in adverse health effects nationwide under Alternative 7 compared to
the No Action Alternative, as shown in Table 3.3.3-8. The reductions in mortality, chronic bronchitis,
and work loss days primarily reflect the projected PM, s reductions, and secondarily the reductions in
SOy. The reductions in emergency room visits for asthma primarily reflect the projected SO reductions,
and secondarily the reductions in PM,s. Compared to the No Action Alternative, Alternative 7 would
reduce cases of premature mortality by 247 (under Pope et al.; reductions would be 156 percent greater
under Laden et al.) in 2030. In the same year, the number of work-loss days would be reduced by 29,237.

Table 3.3.3-9 lists the corresponding monetized health benefits under Alternative 7 compared to
the No Action Alternative. Monetized health benefits under Alternative 7 would be $2.20 billion in 2030,
using a 3-percent discount rate and estimates from Pope et al. Using Laden et al., economic benefits
would be 145 percent greater. Using a 7-percent discount rate, monetized health benefits would be 9.3 to
9.7 percent less.

3.3.3.9 Alternative 8: 7-Percent Annual Increase
3.3.3.9.1 Criteria Pollutants

Under the 7-Percent Alternative (Alternative 8), the CAFE standards would increase fuel
economy more than all the other alternatives. There would be reductions in nationwide emissions of all
criteria pollutants under Alternative 8 compared to the No Action Alternative. Compared to Alternative
7, reductions in emissions under Alternative 8 would be greater for CO, NO,, SOy, and VOC, but less for
PM,s. Reductions in emissions under Alternative 8 would be greater than under Alternative 9 for CO,
NO, in 2020 and 2030, and VOC in 2020 and 2030, but would be less than under Alternative 9 for NO, in
2016, PM;5 and SOy in all years, and VOC in 2016. CO emissions would be reduced 1.0 to 8.0 percent,
NO, emissions would be reduced 0.6 to 6.5 percent, PM, s emissions would be reduced 0.1 to 2.3 percent,
SO, emissions would be reduced 2.9 to 12.0 percent, and VOC emissions would be reduced 2.1 to 14.2
percent compared to the No Action Alternative, depending on the year. All individual nonattainment
areas would experience reductions in emissions of CO, NO,, SO, and VOCs. PM,s emissions would
increase in some nonattainment areas and would decrease in others compared to the No Action
Alternative. Tables in Appendix C list the emissions reductions for each nonattainment area.

3.3.3.9.2 Toxic Air Pollutants

Alternative 8 would result in reduced emissions of benzene and DPM, and increased emissions of
acrolein and formaldehyde, compared to the No Action Alternative. For acetaldehyde and 1,3-butadiene,
Alternative 8 would result in higher emissions in 2016 and 2020, and lower emissions in 2030, compared
to the No Action Alternative. Compared to Alternative 9, Alternative 8 would have higher emissions of
acetaldehyde (in 2020), acrolein, 1,3-butadiene (in 2016 and 2020), DPM (in 2016), and formaldehyde.
Emissions reductions of acetaldehyde (in 2030), benzene, 1,3-butadiene (in 2030), and DPM under
Alternative 8 would be greater than with any other alternative. Similarly, emissions increases of
acetaldehyde (in 2016 and 2020), acrolein, 1,3-butadiene (in 2016 and 2020), and formaldehyde under
Alternative 8 would be the same or greater than with any other alternative.
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At the national level, emissions of toxic air pollutants could decrease because the reduction in
upstream emissions more than offsets the increase in VMT and emissions due to the rebound effect.
However, as with prior alternatives, the reductions in upstream emissions would not be uniformly
distributed to individual nonattainment areas. Under Alternative 8, most nonattainment areas would
experience net increases in emissions of one or more toxic air pollutants in at least one of the analysis
years (see Appendix C). However, the sizes of the emissions increases would be quite small, as shown in
Appendix C, and emissions increases would be distributed throughout each nonattainment area.

3.3.3.9.3 Health Outcomes and Monetized Benefits

There would be reductions in adverse health effects nationwide under Alternative 8 compared to
the No Action Alternative, as shown in Table 3.3.3-8. The reductions in mortality, chronic bronchitis,
and work loss days primarily reflect the projected PM, s reductions, and secondarily the reductions in
SOy. The reductions in emergency room visits for asthma primarily reflect the projected SO reductions,
and secondarily the reductions in PM,s. In comparison to the No Action Alternative, Alternative 8 would
reduce cases of premature mortality by 251 (under Pope et al.; reductions would be 156 percent greater
under Laden et al.) in year 2030. In the same year, the number of work-loss days would be reduced by
29,792.

Table 3.3.3-9 lists the corresponding monetized health benefits under Alternative 8 compared to
the No Action Alternative. Monetized health benefits under Alternative 8 would be $2.24 billion in 2030,
using a 3-percent discount rate and estimates from Pope et al. Using Laden et al., economic benefits
would be 145 percent greater. Using a 7-percent discount rate, monetized health benefits would be 9.3 to
9.7 percent less.

3.3.3.10 Alternative 9: TCTB
3.3.3.10.1 Criteria Pollutants

Under the TCTB Alternative (Alternative 9), the CAFE standards would increase fuel economy
more than would Alternatives 1 through 7 but less than would Alternative 8. There would be reductions
in nationwide emissions of all criteria pollutants under Alternative 9 compared to the No Action
Alternative. Emissions reductions under Alternative 9 would be greater than with any other alternative
for NOy in 2016, SOy in all years, and VOC in 2016. Emission reductions under Alternative 9 would be
greater than the reductions under Alternatives 2 through 7, but less than the reductions under Alternative
8, for CO in all years, NO, in 2020 and 2030, and VOC in 2020 and 2030. Emission reductions under
Alternative 9 would be less than the reductions under Alternatives 2 through 6, but greater than the
reductions under Alternatives 7 and 8, for PM, 5 in 2016; in 2020 and 2030 the PM, 5 reductions under
Alternative 9 would be less than the reductions under Alternatives 2 through 7, but greater than the
reductions under Alternative 8. Depending on the year, CO emissions would be reduced 1.0 to 7.2
percent, NO, emissions would be reduced 0.6 to 6.1 percent, PM,s emissions would be reduced 0.3 to 2.6
percent, SO, emissions would be reduced 3.2 to 12.2 percent, and VOC emissions would be reduced 2.1
to 13.5 percent compared to the No Action Alternative. All individual nonattainment areas would
experience reductions in emissions of CO, NOy, SOy, and VOCs. PM;s emissions would increase in
some nonattainment areas and would decrease in others compared to the No Action Alternative. Tables
in Appendix C list the emissions reductions for each nonattainment area.

3-58



Chapter 3 Affected Environment and Environmental Consequences 3.3 Air Quality

3.3.3.10.2 Toxic Air Pollutants

Alternative 9 would result in reduced emissions of acetaldehyde (in 2030), benzene, 1,3-
butadiene (in 2030), and DPM, and increased emissions of acetaldehyde (in 2016 and 2020), acrolein,
1,3-butadiene (in 2016 and 2020), and formaldehyde, compared to the No Action Alternative.

At the nationwide level, emissions of toxic air pollutants could decrease because the reduction in
upstream emissions more than offsets the increase in VMT and emissions due to the rebound effect.
However, as with prior alternatives, the reductions in upstream emissions would not be uniformly
distributed to individual nonattainment areas. Under Alternative 9, most nonattainment areas would
experience net increases in emissions of one or more toxic air pollutants in at least one of the analysis
years (see Appendix C). However, the sizes of the emissions increases would be quite small, as shown in
Appendix C, and emissions increases would be distributed throughout each nonattainment area.

3.3.3.10.3 Health Outcomes and Monetized Benefits

There would be reductions in adverse health effects nationwide under Alternative 9 compared to
the No Action Alternative, as shown in Table 3.3.3-8. The reductions in mortality, chronic bronchitis,
and work loss days primarily reflect the projected PM; s reductions, and secondarily the reductions in
SO,. The reductions in emergency room visits for asthma primarily reflect the projected SO, reductions,
and secondarily the reductions in PM,s. Compared to the No Action Alternative, Alternative 9 would
reduce cases of premature mortality by 257 (under Pope et al.; reductions would be 156 percent greater
under Laden et al.) in 2030. In the same year, the number of work-loss days would be reduced by 30.423
days.

Table 3.3.3-9 lists the corresponding monetized health benefits under Alternative 9 compared to
the No Action Alternative. Monetized health benefits under Alternative 9 would be $2.29 billion in 2030,
using a 3-percent discount rate and estimates from Pope et al. Using Laden et al., economic benefits
would be 145 percent greater. Using a 7-percent discount rate, monetized health benefits would be 9.3 to
9.7 percent less.
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3.4 CLIMATE

This section describes how the MYs 2012-2016 CAFE standards would affect the anticipated
pace and extent of future changes in the global climate. Because there is little precedent for addressing
climate change within the structure of an EIS, several reasonable judgments were required to distinguish
the direct and indirect effects of alternative CAFE standards (Chapter 3) from the cumulative impacts
associated with those same alternatives (Chapter 4).

NHTSA determined that the scope of climate change issues covered in Chapter 3 would be
narrower than the scope of those addressed in Chapter 4 in two respects: (1) the discussion in Chapter 3
focuses on impacts associated with reductions in GHG emissions due exclusively to the MY's 2012-2016
CAFE standards (which are then assumed to remain in place at the MY 2016 levels from 2016 through
2060) and (2) the Chapter 3 discussion of consequences focuses on GHG emissions and their effects on
the climate system, for example, atmospheric CO, concentrations, temperature, sea level, and
precipitation. The analysis presented in Chapter 4 is more comprehensive in that (1) it addresses the
effects of the MY's 2012-2016 standards together with those of reasonably foreseeable future actions,
including the continuing increases in CAFE standards for MY's 2017-2020 that are necessary under some
alternatives to reach the EISA-mandated target of a combined 35 mpg; and (2) continuing market-driven
increases in fuel economy based on AEO projections through 2030 as a reasonably foreseeable future
action (since the AEO forecasted fuel economy increases result from projections of rising future demand
for fuel economy, as opposed to future increases in CAFE standards). These reasonably foreseeable
future actions would affect fuel consumption and emissions attributable to passenger cars and light trucks
through 2060. The climate modeling in Chapter 4 applies different assumptions about the effect of
broader global GHG policies on emissions outside the U.S. transportation sector, and it extends the
discussion of consequences to include not only the immediate effects of emissions on the climate system,
but also the impacts of changes in the climate system on key resources (such as freshwater resources,
terrestrial ecosystems, and coastal ecosystems). Thus, the reader is encouraged to explore the cumulative
impacts discussion in Chapter 4 to fully understand NHTSA’s approach to climate change in this EIS.

Section 3.4.1 introduces key topics on GHGs and climate change, while Section 3.4.2 outlines the
methodology NHTSA used to evaluate climate effects. Section 3.4.3 describes the affected environment,
and Section 3.4.4 describes the direct and indirect environmental consequences of the proposed action and
alternative actions that were considered by NHTSA.

3.4.1 Introduction — Greenhouse Gases and Climate Change

This document primarily draws upon panel-reviewed synthesis and assessment reports from the
IPCC and U.S. Global Change Research Program (USGCRP). It also cites EPA’s Technical Support
Document for Endangerment and Cause or Contribute Findings for GHGs under the Clean Air Act (EPA
2009b) — which heavily relied on these panel reports. NHTSA similarly relies on panel reports because
they have assessed numerous individual studies to draw general conclusions about the state of science;
have been reviewed and formally accepted by, commissioned by, or in some cases authored by, U.S.
government agencies and individual government scientists and provide NHTSA with assurances that this
material has been well vetted by both the climate change research community and by the U.S.
government; and in many cases, they reflect and convey the consensus conclusions of expert authors.
These reports therefore provide the overall scientific foundation for U.S. climate policy at this time.

This document also refers to new peer-reviewed literature that has not been assessed or
synthesized by an expert panel. This new literature supplements but does not supersede the findings of
the panel-reviewed reports.
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NHTSA'’s consideration of newer studies and highlighting of particular issues responds to
previous public comments received on the scoping document and the prior EIS for the MY 2011 CAFE
standard, as well as the Ninth Circuit’s decision in CBD v. NHTSA, 538 F.3d 1172 (9th Cir. 2008). The
level of detail regarding the science of climate change in this draft EIS, and NHTSA’s consideration of
other studies that show illustrative research findings pertaining to the potential impacts of climate change
on health, society, and the environment, are provided to help inform the public and the decisionmaker,
consistent with the agency’s approach in the prior EIS for the MY 2011 CAFE standards.

3.4.1.1 Uncertainty within the IPCC Framework

The IPCC reports communicate uncertainty and confidence bounds using descriptive words in
italics, such as likely and very likely, to represent likelihood of occurrence. The IPCC Fourth Assessment
Synthesis Report and the IPCC Fourth Assessment Report Summary for Policymakers (IPCC 2007c,
IPCC 2007b) briefly explain this convention. The IPCC Guidance Notes for Lead Authors of the IPCC
Fourth Assessment Report on Addressing Uncertainties (IPCC 2005) provides a more detailed discussion
of the IPCC treatment of uncertainty.

This EIS uses the IPCC uncertainty language (always noted in italics) throughout Chapters 3
and 4 when discussing qualitative environmental impacts on certain resources. The reader should refer to
the referenced IPCC documents to gain a full understanding of the meaning of those uncertainty terms,
because they might be used differently than similar language describing uncertainty in the EIS, as
required by the CEQ regulations described in Section 3.1.3.1. Section 4.5.2.2 of this EIS summarizes the
IPCC treatment of uncertainty.

3.4.1.2 What is Climate Change?

Global climate change refers to long-term (i.e., multi-decadal) trends in global average surface
temperature, precipitation, ice cover, sea level, cloud cover, sea-surface temperatures and currents, and
other climatic conditions. Scientific research has shown that over the 20" century, Earth’s global-average
surface temperature rose by an average of about 0.74 °C (1.3 °F) (EPA 2009b, IPCC 2007b); global
average sea level has been gradually rising, increasing about 0.17 meters (6.7 inches) during the 20"
Century (IPCC 2007b) with a maximum rate of about 2 millimeters (0.08 inch) per year over the last 50
years on the northeastern coast of the United States (EPA 2009b); Arctic sea ice cover has been
decreasing at a rate of about 4.1 percent per decade, with faster decreases of 7.4 percent per decade in
summer; and the extent and volume of mountain glaciers and snow cover have also been decreasing (EPA
2009b, IPCC 2007b) (see Figure 3.4.1-1).

3.4.1.3 What Causes Climate Change?

Earth absorbs heat energy from the sun and returns most of this heat to space as terrestrial
infrared radiation. Accumulated GHGs trap heat in the troposphere (the layer of the atmosphere that
extends from Earth’s surface up to about 8 miles above the surface), absorb heat energy emitted by
Earth’s surface and lower atmosphere, and reradiate much of it back to Earth’s surface, thereby causing
warming. This process, known as the “greenhouse effect,” is responsible for maintaining surface
temperatures warm enough to sustain life (see Figure 3.4.1-2). Human activities, particularly fossil-fuel
combustion, lead to the presence of increased concentrations of GHGs in the atmosphere; this buildup of
GHGs in the atmosphere is upsetting Earth’s energy balance.
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Figure 3.4.1-1. Changes in Temperature, Sea Level, and Northern
Hemisphere Snow Cover (Source: IPCC 2007b)
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Figure 3.4.1-2. The Greenhouse Effect (Source: Le Treut
et al. 2007)
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The observed changes in the global climate described in Section 3.4.1.2 are largely a result of
GHG emissions from human activities. Both EPA and the IPCC have recently concluded that “[m]ost of
the observed increase in global average temperatures since the mid-20" Century is very likely due to the
observed increase in anthropogenic [human-caused] GHG concentrations” (EPA 2009b, IPCC 2007b).%

Most GHGs, including CO,, methane (CHy), nitrous oxide (N,O), water vapor, and ozone, occur
naturally. Human activities such as the combustion of fossil fuel for transportation and electric power, the
production of agricultural and industrial commaodities, and the loss of soil fertility and the harvesting of
trees can contribute to very significant increases in the concentrations of these gases in the atmosphere.

In addition, several very potent anthropogenic GHGs, including hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), and sulfur hexafluoride (SFs), are created and emitted through industrial
processes and emitted as a result, for example, of leaks in refrigeration and air-conditioning systems.

3.4.1.4 What are the Anthropogenic Sources of Greenhouse Gases?

Human activities that emit GHGs to the atmosphere include the combustion of fossil fuels,
industrial processes, solvent use, land-use change and forestry, agricultural production, and waste
management. Atmospheric concentrations of CO,, CH,4, and N,O — the most important anthropogenic
GHGs, comprising over 99 percent of anthropogenic emissions (WRI 2009)* — have increased
approximately 38, 149, and 23 percent, respectively, since the beginning of the Industrial Revolution in
the mid-1700s. During this time, the atmospheric CO, concentration has increased from 280 ppm to 386
ppm in 2008 (EPA 2009b). Isotopic and inventory-based studies make clear that this rise in the CO,
concentration is largely a result of combustion of fossil fuels (coal, petroleum, and gas) used to produce
electricity, heat buildings, and run motor vehicles and airplanes, among other uses.

Contributions to the build up of GHGs in the atmaosphere vary greatly from country to country,
and depend heavily on the level of industrial and economic activity, the population, the standard of living,
the character of a country’s buildings and transportation system, energy options that are available, and the
climate. Emissions from the United States account for about 17.2 percent of total global CO, emissions
(WRI 2009). The U.S. transportation sector contributed 31.5 percent of total U.S. CO, emissions in 2007,
with passenger cars and light trucks accounting for 60.6 percent of total U.S. CO, emissions from
transportation (EPA 2009a). Thus, approximately 19.1 percent of total U.S. CO, emissions are from
passenger cars and light trucks, and passenger cars and light trucks in the United States account for
roughly 3.3 percent of total global CO, emissions.*® Figure 3.4.1-3 shows the proportion of U.S.
emissions attributable to the transportation sector and the contribution of each mode to U.S. transportation
emissions.

8 As mentioned above, the IPCC uses standard terms to “define the likelihood of an outcome or result where this
can be estimated probabilistically.” The term “very likely,” cited in italics above and elsewhere in this section,
corresponds to a greater than 90-percent probability of an occurrence or outcome, whereas the term “likely”
corresponds to a greater than 66-percent probability. This section uses these two terms; Section 4.5 uses and defines
a more expansive set of IPCC terminology regarding likelihood.

2 This calculation is weighted by global warming potential.

% percentages include land-use change and forestry, and exclude international bunker fuels (i.e., international
marine and aviation travel).
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Figure 3.4.1-3. Contribution of Transportation to U.S. CO, Emissions and Proportion
Attributable by Mode, 2007
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3.4.1.5 Evidence of Climate Change

Observations and studies across the globe are reporting evidence that Earth is undergoing climatic
change much more quickly than would be expected from natural variations. The global average
temperature is rising, with 8 of the 10 warmest years on record occurring since 2001 (EPA 2009b). Cold-
dependent habitats are shifting to higher altitudes and latitudes and growing seasons are becoming longer
(EPA 2009b). Sea level is rising, caused by thermal expansion of the ocean and melting of snow and ice.
More frequent weather extremes such as droughts, floods, severe storms, and heat waves have also been
observed (EPA 2009b, IPCC 2007b). Oceans are becoming more acidic as a result of increasing
absorption of CO,, driven by higher atmospheric concentration of CO,, (EPA 2009b). Statistically
significant indicators of climate change have been observed on every continent (Rosenzweig et al. 2008).
Additional evidence of climate change is discussed throughout this section.

3.4.1.6 Future Climatic Trends and Expected Impacts

As the world population grows and developing countries industrialize and bring their populations
out of poverty, fossil-fuel use and resulting GHG emissions are expected to grow substantially over the
21% century unless there is a significant shift away from deriving energy from fossil fuels. Based on the
current trajectory, the IPCC projects that the atmospheric CO, concentration could rise to more than three
times the pre-industrial level by 2100 (EPA 2009b, IPCC 2007b).

If there is an unchecked rise in the atmospheric CO, concentration out to 2100, the average global
surface temperature is likely to rise by 2.0 to 11.5 °F by that time (EPA 2009b). In addition, EPA (2009b)
projects that sea level is likely to rise 0.19 to 0.58 meters (0.6 to 1.9 feet) by 2100 due just to thermal
expansion and the melting of glaciers and small ice caps; even greater rise is projected if ice streams
draining the Greenland and Antarctic ice sheets accelerate. If this happens, and satellite observation
suggest such changes are beginning, recent studies indicate that sea-level rise could be even higher, and
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have estimated ranges of 0.8 to 2 meters (2.6 to 6.6 feet) (Pfeffer et al. 2008) and 0.5 to 1.4 meters (1.6 to
4.6 feet) (Rahmstorf 2007) by 2100. In addition to increases in global-average temperature and sea level,
climate change is expected to have many environmental, human health, and economic consequences.

For a more in-depth analysis of the future impacts of climate change on various sectors, see
Section 4.5 of this EIS.

3.4.1.7 Black Carbon

This EIS does not model the climatic impacts of black carbon.?® Therefore, the direct effects (the
radiative properties) and indirect effects (the impacts on clouds and surface snow/ice) of black carbon are
qualitatively discussed here.

Black carbon is an aerosol that forms during incomplete combustion of certain fossil fuels
(primarily coal and diesel) and biomass (primarily fuel wood and crop waste). Developing countries are
the primary emitters of black carbon because they depend more heavily on biomass-based fuel sources for
cooking and heating and on diesel vehicles for transport, and have less stringent air emission control
standards and technologies. The United States contributes about 7 percent of the world’s black carbon
emissions, with about 19 percent of those emissions coming from on-road vehicles (or just over 1 percent
of the world total) (Battye et al. 2002, Bond et al. 2004).%

While black carbon has been an air pollutant of concern for years due to its direct human health
effects, climate change experts are now paying attention to it for its influence on climate change (EPA
2009b). Black carbon has a warming effect on the climate by (1) absorbing solar radiation, (2) reducing
the albedo®® of clouds while suspended in the air, and (3) reducing the albedo of snow and ice when it
falls onto snow and ice fields (EPA 2009b; Ramanathan and Carmichael 2008).

The scientific literature is far from conclusive as to what effect black carbon has on the climate.
In the IPCC Fourth Assessment Report (IPCC 2007b), the scientific knowledge level of black carbon’s
effect on the climate was classified as medium to low (CCSP 2008b). Another study estimates that there
is a 50-percent uncertainty in global emissions estimates, while the uncertainty in regional emissions
estimates can range from factors of two to five (Ramanathan and Carmichael 2008). Although emission
estimates are uncertain, recent studies suggest that black carbon might be a major contributor to climate
change.

In a recent study, black carbon was estimated to have more than half of the positive radiative
forcing effect of CO,, and a larger forcing than from other GHGs, including CH4 and N,O (Ramanathan

%6 Black carbon is often referred to as “soot” or “particulate matter,” when in fact it is only one component of soot,
and one type of particulate matter. It is sometimes referred to as “elemental carbon,” although it is actually a
slightly impure form of elemental carbon. As noted by Andreae and Gelencser (2006), “black carbon” is often used
interchangeably with other terms that are similar, but whose definitions are slightly different. Furthermore,
definitions across literature sources are not always consistent.

27 Battye et al. (2002) calculated total U.S. (433 Gg) and U.S. motor vehicle (81 Gg) black carbon in fine particles
(PM, ) from EPA’s 2001 National Emission Inventory (NEI) database. Bond et al. (2004) estimated global black
carbon emissions (in PM, ) to be 6.5 Tg. (Note that the same year of data was not available — Bond used fuel data
from 1996, while EPA calculated black carbon emissions for 2001. So these calculations assume black carbon
emissions in the 2 years were equivalent.)

%8 Surfaces on Earth reflect solar radiation back to space. This reflective characteristic, known as albedo, indicates
the proportion of incoming solar radiation that the surface reflects. High albedo has a cooling effect because the
surface reflects rather than absorbs most solar radiation. Black carbon can reduce the albedo of water and ice in
clouds and snow and ice on the ground.
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and Carmichael 2008). Recent research indicates that black carbon has contributed approximately 0.5 to
1.4 °C (0.9 to 2.52 °F) to Arctic warming since 1890 (Shindell and Faluvegi 2009). Other research
suggests that black carbon might have a played a role in droughts in the northern part of China and floods
in the southern part of China (Menon et al. 2002).

Some aerosols suppress formation of larger cloud drops, which can extend the lifetime of the
cloud and increase cloud cover (Ramanathan and Carmichael 2008). Black carbon, on the other hand,
radiatively warms the surrounding air, which leads to evaporation of cloud drops and reduces cloud cover
(Ramanathan and Carmichael 2008). An important issue, which can vary by region, is whether the non-
black carbon aerosols or the black carbon aerosols dominate in cloud effects (Ramanathan and
Carmichael 2008). Meanwhile, it is also believed that black carbon-related warming might induce
convection and ultimately lead to cloud formation (Rudich et al. 2003 in Ramanathan and Carmichael
2008).

Black carbon has a much shorter atmospheric lifespan than GHGs. CCSP (2009) estimates the
lifetime of black carbon in the atmosphere as being between 5.3 and 15 days, generally depending on the
meteorological situation. Because the atmospheric loading of black carbon depends on being continually
replenished, reductions in black-carbon emissions can have an almost immediate effect on radiative
forcing. Meanwhile, the lifespan of CO, in the atmosphere is hundreds of years. Therefore, due to the
long lifespan of CO,, mitigation of its emissions in the short-term will have long-lasting impacts.

The impact that the new CAFE standards will have on black carbon emissions is uncertain.
Historically, diesel vehicles have emitted more black carbon than gasoline vehicles on a per-mile basis.
Thus, a shift to diesel vehicles could increase black carbon emissions, resulting in increased warming.
Widespread deployment of recent, more effective control technologies for particulate-matter emissions
from diesel vehicles could minimize any increase in warming due to this shift. NHTSA estimates that the
fraction of MY 2016 passenger cars that are diesel-powered would rise from less than 1 percent under the
No Action Alternative to about 1 percent under the Preferred Alternative and would reach 7 to 10 percent
under those alternatives that would establish the most stringent CAFE standards. At the same time, the
agency projects that the diesel fraction of light trucks sold during MY 2016 would rise from less than 1
percent under the No Action Alternative to more than 12 percent under the Preferred Alternative and
would range as high as 25 percent under alternatives that would establish the highest CAFE standards.

Using estimates of U.S. on-road emissions of black carbon in fine particles (PM ,5) (Battye et al.
2002) and global emissions of black carbon in PM ,5 (Bond et al. 2004), U.S. motor vehicles contribute
just over 1 percent of global black carbon emissions. As noted above, the effects of the alternative CAFE
standards considered in this analysis on U.S. and global black carbon emissions have not been
established. The precise amount by which CAFE standards will increase black carbon emissions depends
on the increase in the presence of diesel vehicles in the future U.S. vehicle fleet that results from
manufacturers’ efforts to comply with higher CAFE standards, particularly under those alternatives that
would impose the most stringent standards. It also depends on future improvements in the effectiveness
of emissions control technology for diesel vehicles, including both light duty diesel vehicles and the
heavy-duty diesel trucks that are used extensively for fuel distribution to retail stations.

3.4.2 Affected Environment

This section describes the affected environment in terms of current and anticipated trends in GHG
emissions and climate. Effects of emissions and the corresponding processes that affect climate involve
very complex processes with considerable variability, which complicates the measurement and detection
of change. Recent advances in the state of the science, however, are contributing to an increasing body of
evidence that anthropogenic GHG emissions are affecting climate in detectable and quantifiable ways.
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This section begins with a discussion of emissions, and then turns to climate. Both discussions
start with a description of conditions in the United States, followed by a description of global conditions.
Many themes in the U.S. discussions reappear in the global discussions.?

3.4.2.1 Greenhouse Gas Emissions (Historic and Current)
3.4.2.1.1 U.S. Emissions

GHG emissions for the United States in 2007°° were estimated at 7,150.1 million metric tons of
carbon dioxide (MMTCO,)* (EPA 2009a), and, as noted earlier, contributes about 18 percent of total
global emissions® (WRI 2009). Annual U.S. emissions, which have increased 17 percent since 1990 and
typically increase each year, are heavily influenced by “general economic conditions, energy prices,
weather, and the availability of non-fossil alternatives” (EPA 2009a).

CO; is by far the primary GHG emitted in the United States, representing almost 85.4 percent of
all U.S. GHG emissions in 2007 (EPA 2009a). The other gases include CH,4, N,O, and a variety of
fluorinated gases, including HFCs, PFCs, and SFe. The fluorinated gases are collectively referred to as
high global warming potential (GWP) gases. CH, accounts for 8.2 percent of the remaining GHGs on a
GWP-weighted basis, followed by N,O (4.4 percent), and the high-GWP gases (2.1 percent) (EPA
2009a).

GHGs are emitted from a wide variety of sectors, including energy, industrial processes, waste,
agriculture, and forestry. Most U.S. emissions are from the energy sector, largely due to CO, emissions
from the combustion of fossil fuels, which alone account for 80 percent of total U.S. emissions (EPA
2009a). These CO, emissions are due to fuels consumed in the electric power (42 percent of fossil fuel
emissions), transportation (33 percent), industry (15 percent), residential (6 percent), and commercial (4
percent) sectors (EPA 2009a). However, when U.S. CO, emissions are apportioned by end use,
transportation is the single leading source of U.S. emissions from fossil fuels, causing approximately one-
third of total CO, emissions from fossil fuels (EPA 2009a).

As noted earlier, the U.S. transportation sector contributed 31.5 percent of total U.S. CO,
emissions in 2007, with passenger cars and light trucks accounting for 60.6 percent of total U.S. CO,
emissions from transportation. Thus, 19.1 percent of total U.S. CO, emissions are from passenger cars
and light trucks. With the United States accounting for 17.2 percent of global CO, emissions, passenger
cars and light trucks in the United States account for roughly 3.3 percent of global CO, emissions.*

Passenger cars and light trucks, which include SUVs, pickup trucks, and minivans, account for
more than half of U.S. transportation CO, emissions, and CO, emissions from these vehicles have
increased by 21 percent since 1990 (EPA 2009a). This increase was driven by two factors — (1) an
increase in use of passenger cars and light trucks and (2) relatively little improvement in their average
fuel economy. Population growth and expansion, economic growth, and low fuel prices led to more

2 For NEPA purposes, it is appropriate for NHTSA to consider global environmental impacts. See Council on
Environmental Quality Guidance on NEPA Analyses for Transboundary Impacts (July 1, 1997), available at
http://ceq.hss.doe.gov/nepalregs/transguide.html (last visited July 22, 2009) (stating that “agencies must include
analysis of reasonably foreseeable transboundary effects of proposed actions in their [NEPA] analysis of proposed
actions in the United States”).

% Most recent year for which an official EPA estimate is available.

®! Each GHG has a different level of radiative forcing, that is, the ability to trap heat. To compare their relative
contributions, gases are converted to carbon dioxide equivalent using their unique global warming potential (GWP).
% Based on 2005 data and excludes carbon sinks from forestry and agriculture.

% percentages include land-use change and forestry, and exclude international bunker fuels.
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VMT, while the rising popularity of SUVs and other light trucks kept the average combined fuel economy
of new passenger cars and light trucks relatively constant (EPA 2009a).

3.4.2.1.2 Global Emissions

Although humans have always contributed to some level of GHG emissions to the atmosphere
through activities like farming and land clearing, substantial contributions did not begin until the mid-
1700s, with the onset of the Industrial Revolution. People began burning coal, oil, and natural gas to light
their homes, power trains and cars, and run factories and industrial operations. Today the burning of
fossil fuels is still the predominant source of GHG emissions.

Levels of atmospheric CO, have been rising rapidly. For about 10,000 years before the Industrial
Revolution, atmospheric CO, levels were 280 ppm (+/- 20 ppm). Since the Industrial Revolution, CO,
levels have risen to 386 ppm in 2008 (EPA 2009b). In addition, the concentrations of CH, and N,O in the
atmosphere have increased 149 and 23 percent, respectively (EPA 2009b).

In 2000, gross global GHG emissions were calculated to be 41,638.5 MMTCO, equivalent, an 8-
percent increase since 1990* (WRI 2009). In general, global GHG emissions have increased regularly,
though annual increases vary according to a variety of factors (weather, energy prices, and economic
factors).

As in the United States, the primary GHGs emitted globally are CO,, CH,4, N0, and the
fluorinated gases HFCs, PFCs, and SFe. In 2000, CO, emissions comprised 77 percent of global
emissions on a GWP-weighted basis, followed by CH,4 (14.5 percent) and N,O (7.5 percent).
Collectively, fluorinated gases represented 1.1 percent of global emissions (WRI 2009).

Various sectors contribute to global GHG emissions, including energy, industrial processes,
waste, agriculture, land-use change, and forestry. The energy sector is the largest contributor of global
GHG emissions, accounting for 59 percent of global emissions in 2000. In this sector, the generation of
electricity and heat accounts for 25 percent of total global emissions. The next highest contributors to
emissions are land-use change and forestry (18 percent), agriculture (14 percent), and transportation (12
percent, which is included in the 59 percent for the energy sector) (WRI 2009).

Emissions from transportation are primarily due to the combustion of petroleum-based fuels to
power vehicles such as cars, trucks, trains, airplanes, and ships. In 2005, transportation represented 14
percent of total global GHG emissions and 20 percent of CO, emissions; in absolute terms, global
transportation CO, emissions increased 30 percent from 1990 to 2005 (WRI 2009).%°

3.4.2.2 Climate Change Effects and Impacts (Historic and Current)
3.4.2.2.1 U.S. Climate Change Effects

This section describes observed historical and current climate change effects and impacts for the
United States. Much of the material that follows is drawn from the following sources, including the
citations therein: Technical Support Document for Endangerment and Cause or Contribute Findings for
Greenhouse Gases under Section 202(a) of the Clean Air Act (EPA 2009b), Scientific Assessment of the
Effects of Global Change on the United States (National Science and Technology Council 2008), and

# All GHG estimates cited in this section include contributions from land-use change and forestry, unless noted
otherwise.
* Values in this paragraph exclude land-use change and forestry.
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Global Climate Change Impacts in the United States (GCRP 2009). The impacts associated with these
observed trends are further discussed in Section 4.5.

Increased Temperatures

The past decade has been the warmest in more than a century of direct observations, with average
temperatures for the contiguous United States rising at a rate near 0.58 °F per decade in the past few
decades. U.S. average temperatures are now 1.25 °F warmer than they were at the beginning of the 20"
Century with an average warming of 0.13 °F per decade over 1895-2008, and the rate of warming is
increasing (EPA 2009b).

Since 1950, the frequency of heat waves has increased, although those recorded in the 1930s
remain the most severe. There were also fewer unusually cold days in the past few decades with fewer
severe cold waves for the most recent 10-year period in the record (GCRP 2009).

Sea-level Rise

Relative sea level is rising 0.8 to 1.2 inches per decade along most of the Atlantic and Gulf
Coasts, and a few inches per decade along the Louisiana Coast (due to land subsidence); sea level is
falling (due to land uplift) at the rate of a few inches per decade in parts of Alaska (National Science and
Technology Council 2008, EPA 2009b). These observations demonstrate that sea level does not rise
uniformly across the globe.

Sea-level rise extends the zone of impact from storm surge and waves from tropical and other
storms farther inland, causing coastal erosion and other damage. Resulting shoreline erosion is well
documented. Since the 1970s, half of the coastal area in Mississippi and Texas has been eroding by an
average of 2.6 to 3.1 meters (8.5 to 10.2 feet) per year. In Louisiana, a full 90 percent of the shoreline has
been eroding at an average rate of more than 12.0 meters (39 feet) per year (Nicholls et al. 2007 in EPA
2009).

Changes in Precipitation Patterns

Higher temperatures cause higher rates of evaporation and plant transpiration, meaning that more
water vapor is available in the atmosphere for precipitation events. Depending on atmospheric
conditions, increased evaporation means that some areas experience increases in precipitation events,
while other areas are left more susceptible to droughts.

Over the contiguous United States, total annual precipitation increased about 6 percent from 1901
to 2005, with the greatest increases in the northern Midwest and the South. Heavy precipitation events
also increased, primarily during the last 3 decades of the 20" Century, and mainly over eastern regions
(GCRP 2009). Most regions experienced decreases in drought severity and duration during the second
half of the 20™ Century, although there was severe drought in the Southwest from 1999 to 2008 (EPA
2009b); the Southeast has also recently experienced severe drought (GCRP 2009).

Increased Incidence of Severe Weather Events

It is likely that the numbers of tropical storms, hurricanes, and major hurricanes each year in the
North Atlantic have increased during the past 100 years (CCSP 2008c in National Science and
Technology Council 2008) and that Atlantic sea-surface temperatures have increased over the same
period. However, these trends are complicated by multi-decadal variability and data-quality issues. In
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addition, there is evidence of an increase in extreme wave-height characteristics over the past 2 decades,
associated with more frequent and more intense hurricanes (CCSP 2008a).

Changes in Water Resources

Melting snow and ice, increased evaporation, and changes in precipitation patterns all affect
surface water. Stream flow decreased about 2 percent per decade over the past century in the central
Rocky Mountain region (Rood et al. 2005 in Field et al. 2007), while in the eastern United States it
increased 25 percent in the past 60 years (Groisman et al. 2004 in Field et al. 2007). Annual peak stream
flow (dominated by snowmelt) in western mountains is occurring at least a week earlier than in the
middle of the 20™ Century. Winter stream flow is increasing in seasonal snow-covered basins and the
fraction of annual precipitation falling as rain (rather than snow) has increased in the past half century
(National Science and Technology Council 2008).

Changes in temperature and precipitation are also affecting frozen surface water. Spring and
summer snow cover has decreased in the West. In mountainous regions of the western United States,
April snow water equivalent has declined 15 to 30 percent since 1950, particularly at lower elevations and
primarily due to warming (Field et al. 2007 in National Science and Technology Council 2008).
However, total snow-cover area in the United States increased in the November-to-January season from
1915 to 2004 (National Science and Technology Council 2008).

Barnett et al. (2008) found that human-induced climate change was responsible for 60 percent of
the observed changes in river flows, winter air temperature, and snow pack in the western United States.

Annual average Arctic sea ice extent decreased 2.7 (+/- 0.6) percent per decade from 1978 to
2005. In 2007, sea ice extent was approximately 23 percent less than the previous all-time minimum
observed in 2005. Average sea ice thickness in the central Arctic very likely has decreased by
approximately 3 feet from 1987 to 1997. These area and thickness reductions allow winds to generate
stronger waves, which have increased shoreline erosion along the Alaskan coast. Alaska has also
experienced increased thawing of the permafrost base of up to 1.6 inches per year since 1992 (EPA
2009b, National Science and Technology Council 2008).

Rivers and lakes are freezing over later, at an average rate change of 5.8 (+/- 1.6) days per
century, with ice breakup taking place earlier, at an average rate of 6.5 (+/- 1.2) days per century. Loss of
glacier mass is occurring in the mountainous regions of the Pacific Northwest and has been especially
rapid in Alaska since the mid-1990s (National Science and Technology Council 2008).

Snowpack is also changing. At high elevations that remain below freezing in winter,
precipitation increases have resulted in increased snowpack. Warmer temperatures at mid-elevations
have decreased snowpack and led to earlier snowmelt, even with precipitation increases (Kundzewicz et
al. 2007). An empirical analysis of available data indicated that temperature and precipitation impact
mountain snowpack simultaneously, with the nature of the impact strongly dependent on factors such as
geographic location, latitude, and elevation (Stewart 2009).

3.4.2.2.2 Global Climate Change Effects

In their most recent assessment of climate change, the IPCC states that, “Warming of the climate
system is unequivocal, as is now evident from observations of increases in global average air and ocean
temperatures, widespread melting of snow and ice, and rising global average sea level” (IPCC 2007b).
The IPCC concludes that, “At continental, regional and ocean basin scales, numerous long-term changes
in climate have been observed. These include changes in arctic temperatures and ice, widespread changes
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in precipitation amounts, ocean salinity, wind patterns and aspects of extreme weather including droughts,
heavy precipitation, heat waves and the intensity of tropical cyclones” (IPCC 2007b).

This section describes observed historical and current climate-change effects and impacts at a
global scale. As with the discussion of effects for the United States, much of the material that follows is
drawn from the following studies, including the citations therein: Summary for Policymakers (IPCC
2007b), Technical Support Document for Endangerment and Cause or Contribute Findings for
Greenhouse Gases under Section 202(a) of the Clean Air Act (EPA 2009b), Scientific Assessment of the
Effects of Global Change on the United States (National Science and Technology Council 2008), and
Global Climate Change Impacts in the United States (GCRP 2009).

Increased Temperatures

The IPCC states that scientific evidence shows that the increase in GHGs (specifically, CO,, CHy,
and N,0) since 1750 has led to an increase in global positive radiative forcing of 2.30 W/m? (+/- 0.23
W/m?) (EPA 2009b). The radiative forcing from increased CO, concentrations alone increased by 20
percent between 1995 and 2005, which is the largest increase in the past 200 years (IPCC 2007b).

This increase in radiative forcing results in higher temperatures, which are already being
observed. Global temperature has been increasing over the past century. In the past 100 years, global
mean surface temperatures have risen by 0.74 +/- 0.18 °C (1.3 +/- 0.32 °F) (EPA 2009b). Temperatures
are rising at an increasing rate. The average rate of increase over the past century was 0.07 +/- 0.02 °C
(0.13 +/- 0.04 °F) per decade. Over the past 50 years, temperatures have been rising at nearly twice that
average rate or 0.13 +/- 0.03 °C (0.23 +/- 0.05 °F) per decade (EPA 2009b). Over the past 30 years,
average global temperatures have risen even faster, for an average of 0.29 °F per decade (NOAA 2009 in
EPA 2009). Average Arctic temperatures have increased at almost twice the global average rate in the
past 100 years. Temperature increases are more pronounced over land, because air temperatures over
oceans are warming at about half the rate as air over land (EPA 2009b).

Extreme temperatures have changed significantly over the past 50 years. Hot days, hot nights,
and heat waves have become more frequent; cold days, cold nights, and frost have become less frequent
(EPA 2009b).

Weather balloons, and now satellites, have directly recorded increases in temperatures since the
1940s (GCRP 2009). In addition, higher temperatures are also independently confirmed by other global
observations. For example, scientists have documented shifts to higher latitudes and elevations of certain
flora and fauna habitat. In high and mid latitudes, the growing season increased on average by about 2
weeks during the second half of the 20" Century (EPA 2009b), and plant flowering and animal spring
migration patterns are occurring earlier (EPA 2009b). Permafrost top layer temperatures have generally
increased since the 1980s (about 3 °C [5 °F] in the Arctic), while the maximum area covered by seasonal
frozen ground has decreased since 1900 by about 7 percent in the Northern Hemisphere, with a decrease
in spring of up to 15 percent (EPA 2009b).

Some temperature-related climate variables are not changing. The diurnal temperature range has
not changed from 1979 to 2004; * day- and night-time temperatures have risen at similar rates. Antarctic
sea-ice extent shows no substantial average trends, despite inter-annual variability and localized changes,
consistent with the lack of warming across the region from average atmospheric temperatures (GCRP
2009).

% Diurnal temperature range is a meteorological term that relates to the variation in temperature that occurs from the
maximum (high) temperatures of the day to the minimum (lowest) temperatures of nights.
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Sea-level Rise

Higher temperatures cause sea level to rise due to both thermal expansion of water and to an
increased volume of ocean water from melting glaciers and ice sheets. EPA estimates that between 1993
and 2003, thermal expansion and melting ice were roughly equal in their effect on sea-level rise (EPA
2009b).

Between 1961 and 2003, observations of global ocean temperature indicate that it warmed by
about 0.18 °F from the surface to a depth of 700 meters (0.43 mile). This warming contributed an
average of 0.4 +/- 0.1 millimeter (0.016 +/- 0.0039 inch) per year to sea-level rise (EPA 2009b), because
seawater expands as it warms. Mountain glaciers, ice caps, and snow cover have declined on average,
contributing further to sea-level rise. Losses from the Greenland and Antarctic ice sheets have very likely
contributed to sea-level rise from 1993 to 2003 and satellite observations indicate that they have
contributed to sea-level rise in the years since (Shepherd and Wingham 2007). Dynamical ice loss
explains most of the Antarctic net mass loss and about half of the Greenland net mass loss; the other half
occurred because melting has exceeded snowfall accumulation (IPCC 2007b).

Global average sea level rose at an average rate of 1.8 +/- 0.5 millimeters (0.07 +/- 0.019 inch)
per year from 1961 to 2003 with the rate increasing to about 3.1 +/- 0.7 millimeters (0.12 inch +/- 0.027)
per year from 1993 to 2003 (EPA 2009b). Total 20™-Century rise is estimated at 0.17 +/- 0.05 meter
(0.56 +/- 0.16 foot) (EPA 2009b). However, since the IPCC Fourth Assessment Report was published in
2007, a recent study improved the historical estimates of upper-ocean (300 meters to 700 meters [0.19 to
0.43 mile]) warming from 1950 to 2003 (by correcting for expendable bathy-thermographs instrument
bias). Domingues et al. (2008) found the improved estimates demonstrate clear agreement with the
decadal variability of the climate models that included volcanic forcing. Furthermore, this study
estimated the globally averaged sea-level trend from 1961 to 2003 to be 1.5 +/- 0.4 millimeters (0.063 +/-
0.01 inch) per year with a rise of 2.4 millimeters (0.094 inch) per year evident from 1993 to 2003,
consistent with the estimated trend of 2.3 millimeters (0.091 inch) per year from tide gauges after taking
into account thermal expansion in the upper ocean and deep ocean, variations in the Antarctica and
Greenland ice sheets, glaciers and ice caps, and terrestrial storage.

Sea-level rise is not uniform across the globe. The largest increases since 1992 have been in the
western Pacific and eastern Indian Oceans; meanwhile, sea level in the eastern Pacific and western Indian
Oceans has actually been falling (EPA 2009b).%

Changes in Precipitation Patterns

Average atmospheric water vapor content has increased since at least the 1980s over land and the
oceans, and in the upper troposphere, largely consistent with air temperature increases. As a result, heavy
precipitation events have increased in frequency over most land areas (National Science and Technology
Council 2008).

Long-term trends in global precipitation amounts have been observed since 1900. Precipitation
has substantially increased in eastern parts of North and South America, northern Europe, and northern
and central Asia. Drying has been observed in the Sahel, the Mediterranean, southern Africa, and parts of
southern Asia. Spatial and temporal variability for precipitation is high, and data are limited for some
regions (EPA 2009b).

%" Note that parts of the United States” West Coast — which is part of the eastern Pacific — are experiencing a rise in
sea level (see Section 3.4.2.2.1). Local changes in sea-level rise depend on a variety of factors, including land
subsidence.
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Droughts that are more intense and longer have been observed since the 1970s, particularly in the
tropics and subtropics, and were caused by higher temperatures and decreased precipitation. Changes in
sea-surface temperatures, wind patterns, and decreased snowpack and snow cover have also been linked
to droughts (EPA 2009b).

Increased Incidence of Severe Weather Events

Long-term trends in tropical cyclone activity have been reported, but there is no clear trend in the
number of tropical cyclones each year. There is observational evidence of an increase in intense tropical
cyclone activity in the North Atlantic since about 1970, correlated with increases of tropical sea surface
temperatures. However, concerns about data quality and multi-decadal variability persist (EPA 2009b).
The World Meteorological Organization (WMO) Sixth International Workshop on Tropical Cyclones in
2006 agreed that “no firm conclusion can be made” on anthropogenic influence on tropical cyclone
activity because “there is evidence both for and against the existence of a detectable anthropogenic signal
in the tropical cyclone climate record” (WMO 2006).

There is also insufficient evidence to determine whether there are trends in large-scale
phenomena such as the meridional overturning circulation (MOC) (a mechanism for heat transport in the
North Atlantic Ocean, where warm waters are carried north and cold waters are carried toward the
equator) or in small-scale phenomena such as tornadoes, hail, lightning, and dust storms (IPCC 2007b).

Changes in Ice Cover

Changes in air and ocean temperatures, precipitation onto the ice mass, and water salinity are
affecting glaciers and ice sheets. Numerous studies have confirmed that glaciers and ice sheets have
significantly shrunk in the past half century. Satellite images have documented the shrinking of the
Greenland ice sheet and the West Antarctic ice sheet (NASA 2009); since 1979, the annual average Arctic
sea ice area has been declining at a rate of 4.1 percent per decade (EPA 2009b). Additionally, some
Acrctic ice that previously was thick enough to last through summer has now thinned enough that it melts
completely in summer. In 2003, 62 percent of the Arctic’s total ice volume was stored in multi-year ice;
in 2008, only 32 percent was stored in multi-year ice (NASA 2009).

Acidification of Oceans

Oceans have absorbed some of the increase in atmospheric CO,, which lowers the pH of the
water. When CO, dissolves in seawater, there is an increase in the hydrogen ion concentration of the
water, measured as a decline in pH. Relative to the pre-industrial period, the pH of the world’s oceans
has dropped 0.1 pH units (EPA 2009b). Because pH is measured on a logarithmic scale, this represents a
30% increase in the hydrogen ion concentration of seawater, a significant acidification of the oceans.
Although research on the ultimate impacts of ocean acidification is limited, scientists believe that the
acidification is likely to interfere with the calcification of coral reefs and thus inhibit the growth and
survival of coral reef ecosystems (EPA 2009b).

3.4.3 Methodology

The methodology NHTSA used to characterize the effects of the alternatives on climate has two
key elements, as follows:

1. Analyzing the effects of the proposed action and alternatives on GHG emissions; and
2. Analyzing how GHG emissions affect the climate system (climate effects).
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For both effects on GHG emissions and effects on the climate system, this EIS expresses results —
for each alternative — in terms of the environmental attribute being characterized (emissions, CO,
concentrations, temperature, precipitation, and sea level). Comparisons between the No Action
Alternative (Alternative 1) and each action alternative (Alternatives 2 through 9) are also presented to
illustrate the differences in environmental effects among the alternative CAFE standards. The impact of
each action alternative on these results is measured by the difference in its value under the No Action
Alternative and its value under that action alternative. For example, the reduction in CO, emissions
attributable to an action alternative is measured by the difference in emissions under that alternative and
emissions under the No Action Alternative.

The methods used to characterize emissions and climate effects involve considerable uncertainty.
Sources of uncertainty include the pace and effects of technology change in the transportation sector and
other sectors that emit GHGs; changes in the future fuel supply and fuel characteristics that could affect
emissions; sensitivity of climate to increased GHG concentrations; rate of change in the climate system in
response to changing GHG concentrations; potential existence of thresholds in the climate system (which
cannot be predicted or simulated); regional differences in the magnitude and rate of climate changes; and
many other factors.

Moss and Schneider (2000) characterize the “cascade of uncertainty” in climate change
simulations (Figure 3.4.3-1). As indicated in the figure, the emissions estimates used in this EIS have
narrower bands of uncertainty than the global climate effects, which are less uncertain than the regional
climate change effects. The effects on climate are, in turn, less uncertain than the impacts of climate
changes on affected resources (such as terrestrial and coastal ecosystems, human health, and other
resources discussed in Section 4.5). Although the uncertainty bands get broader with each successive step
in the analytic chain, this is not to say that all values within the bands are equally likely — it is still the
case that the mid-range values have the highest likelihood.

Where information in the analysis in this EIS is incomplete or unavailable, NHTSA has relied on
the CEQ regulations regarding incomplete or unavailable information (see 40 CFR § 1502.22(b)). The
scientific understanding of the climate system is incomplete; like any analysis of complex, long-term
changes to support decisionmaking, evaluating reasonably foreseeable significant adverse impacts on the
human environment involves many assumptions and uncertainties. This EIS uses methods and data that
represent the best and most up-to-date information available on this topic, and have been subjected to
peer-review and scrutiny. In fact, the information cited throughout this section that is extracted from the
most recent EPA, IPCC, and CCSP reports on climate change has endured a more thorough and
systematic review process than information on virtually any other topic in environmental science and
policy. The tools used to perform the climate change impacts analysis in this EIS, including MAGICC
(Model for the Assessment of Greenhouse-gas Induced Climate Change) and the Representative
Concentration Pathway (RCP) and CCSP Final Report of Synthesis and Assessment Product (SAP) 2.1
emissions scenarios described below, are widely available and generally accepted in the scientific
community.

CCSP SAP 3.1 on the strengths and limitations of climate models (CCSP 2008d) provides a
thorough discussion of the methodological limitations regarding modeling. Readers interested in a
detailed treatment of this topic can find the SAP 3.1 report useful in understanding the issues that
underpin the modeling of environmental impacts of the proposed action and the range of alternatives on
climate change.
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Figure 3.4.3-1. Cascade of Uncertainty in Climate Change Simulations a/

emission —» carboncycle — global cimate — regional climate — range of

scenarios response sensitivity change possible
scenarios impacts

al Source: Moss and Schneider (2000) — “Cascade of uncertainties typical in impact assessments showing the

‘uncertainty explosion’ as these ranges are multiplied to encompass a comprehensive range of future consequences,
including physical, economic, social, and political impacts and policy responses.”

3.4.3.1 Methodology for Modeling Greenhouse Gas Emissions

GHG emissions were estimated using the VVolpe model, as described in Section 3.1.4. The
emissions estimates include global CO,, CH,4, and N,O emissions resulting from direct fuel combustion
and from the production and distribution of fuel (upstream emissions) in the United States. The Volpe
model also accounted for and estimated the following non-GHGs: SO,, NO,, CO, and VOC:s.

Fuel savings from stricter CAFE standards result in lower emissions of CO,, the main GHG
emitted as a result of refining, distribution, and use of transportation fuels.®® There is a direct relationship
among fuel economy, fuel consumption, and CO, emissions. Lower fuel consumption reduces CO,
emissions directly because the primary source of vehicle-related CO, emissions is fuel combustion in
internal-combustion engines. Therefore, fuel consumption is directly related to CO, emissions and CO,
emissions are directly related to fuel economy. NHTSA estimates reductions in CO, emissions resulting
from fuel savings by assuming that the carbon content of gasoline, diesel, and other fuels is converted
entirely to CO, during the combustion process.* Specifically, NHTSA estimates CO, emissions from
fuel combustion as the product of the volume of each type of fuel consumed (in gallons), its mass density
(in grams per gallon), the fraction of its total mass represented by carbon (measured as a proportion), and
CO, emissions per gram of fuel carbon (the ratio of the molecular weights of CO, and elemental carbon).

Reduced fuel consumption also lowers CO, emissions that result from the use of carbon-based
energy sources during fuel production and distribution. NHTSA currently estimates the global reductions
in CO, emissions during each phase of fuel production and distribution using CO, emissions rates
obtained from the Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation (GREET)

% For this rulemaking, NHTSA estimated emissions of vehicular CO,, CH,, and N,O emissions, but did not estimate
vehicular emissions of HFCs. CH,4 and N,O account for 2.2 percent of the tailpipe GHG emissions from passenger
cars and light trucks, and CO, emissions account for the remaining 97.8 percent. Of the total (including non-
tailpipe) GHG emissions from passenger cars and light trucks, tailpipe CO, represents about 93.5 percent, tailpipe
CH, and N,O represent about 2.1 percent, and HFCs (from air-conditioner leaks) represent about 4.3 percent.
(Values calculated from EPA 2009a.)

% This assumption results in a slight overestimate of CO, emissions, because a small fraction of the carbon content
of gasoline is emitted as CO and unburned hydrocarbons. However, the magnitude of this overestimation is likely to
be extremely small. This approach is consistent with the recommendation of the IPCC for “Tier 1” national GHG
emissions inventories (IPCC 2006).
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version 1.8b model using the previous assumptions about how fuel savings are reflected in reductions in
activity during each phase of fuel production and distribution. The total reduction in CO, emissions from
improving fuel economy under each CAFE alternative is the sum of the reductions in motor vehicle
emissions from reduced fuel combustion, plus the reduction in upstream emissions from a lower volume
of fuel production and distribution.

3.4.3.2 Methodology for Estimating Climate Effects

This EIS estimates and reports on four direct and indirect effects of climate change, driven by
alternative scenarios of GHG emissions, as follows:

Changes in CO, concentrations;

Changes in global mean surface temperature;

Changes in regional temperature and precipitation; and
Changes in sea level.

PoONME

The change in CO, concentration is a direct effect of the changes in GHG emissions and
influences each of the other factors.

This EIS uses a simple climate model to estimate the changes in CO, concentrations, global mean
surface temperature, and changes in sea level for each CAFE alternative and uses increases in global
mean surface temperature combined with an approach and coefficients from the IPCC Fourth Assessment
Report (IPCC 2007a) to estimate changes in global precipitation. NHTSA used the publicly available
modeling software MAGICC 5.3.v2 (Wigley 2008) to estimate changes in key direct and indirect effects.
The application of MAGICC 5.3.v2 uses the estimated reductions in emissions of CO,, CH,, N,O, CO,
NOy, SO,, and VOCs produced by the VVolpe model. A sensitivity analysis was completed to examine the
relationship among selected CAFE alternatives and likely climate sensitivities, and the associated direct
and indirect effects for each combination. These relationships can be used to infer the effect of emissions
associated with the CAFE alternatives on direct and indirect climate effects.

This section describes MAGICC, the climate sensitivity analysis, and the emissions scenario used
in the analysis.

3.4.3.2.1 MAGICC Version 5.3.v2
The selection of MAGICC for this analysis was driven by a number of factors, as follows:

« MAGICC has been used in the peer-reviewed literature to evaluate changes in global mean
surface temperature and sea-level rise, including the IPCC Fourth Assessment Report for
Working Group | (WGI) (IPCC 2007a) in which it was used to scale the results from the
atmospheric-ocean general circulation models (AOGCMs)* to estimate the global mean
surface temperature and the sea-level rise for global emissions scenarios that the AOGCMs
did not run.

« MAGICC is publicly available and was designed for the type of analysis performed in this
EIS.

« More complex AOGCMs are not designed for the type of sensitivity analysis performed here
and are best used to provide results for groups of scenarios with much greater differences in
emissions.

“0 For a discussion of AOGCMs, see WGI, Chapter 8 in IPCC (2007a).
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e MAGICC has been updated to version 5.3.v2 to incorporate the science from the IPCC
Fourth Assessment Report (Wigley 2008).

o EPA s also using MAGICC 5.3.v2 for their vehicle GHG emissions standards Regulatory
Impact Analysis (RIA), which accompanies the joint NHTSA and EPA NPRM.

NHTSA assumed that global emissions under the No Action Alternative (Alternative 1) follow
the trajectory provided by the RCP 4.5 MiniCAM (Mini Climate Assessment Model) reference scenario.
This scenario represents a reference case, in which future global emissions continue to rise unchecked
assuming no additional climate policy. It is based on the CCSP SAP 2.1 MiniCAM reference scenario,
and has been revised by the Joint Global Change Research Institute to update emission estimates of non-
CO, gases. Section 3.4.3.3 describes the RCP 4.5 MiniCAM reference scenario.

3.4.3.2.2 Reference Case Modeling Runs

The modeling runs and sensitivity analysis are designed to use information on CAFE alternatives,
climate sensitivities, and the RCP 4.5 MiniCAM reference emissions scenario (Clarke et al. 2007, Smith
and Wigley 2006)** to model relative changes in atmospheric concentrations, global mean surface
temperature, precipitation, and sea-level rise likely to result under each alternative.

The modeling runs are based on the results provided for the nine CAFE alternatives, a climate
sensitivity of 3 °C (5.4 °F) for a doubling of CO, concentrations in the atmosphere, and the RCP 4.5
MiniCAM reference scenario.

The approach uses the following steps to estimate these changes:

1. NHTSA assumed that global emissions under the No Action Alternative follow the trajectory
provided by the RCP 4.5 MiniCAM reference scenario.

2. NHTSA assumed that global emissions for the CAFE alternatives are equal to the global
emissions from the No Action Alternative minus the emissions reductions from the Volpe
model for CO,, CH,4, N,O, SO,, NOy, CO, and VOCs. (For example, the global emissions
scenario under Alternative 2 equaled the RCP 4.5 MiniCAM reference scenario minus the
emission reductions from that Alternative). All SO, reductions were applied to the Aerosol
region 1 of MAGICC, which includes North America.

3. NHTSA used MAGICC 5.3.v2 to estimate the changes in global CO, concentrations, global
mean surface temperature, and sea-level rise through 2100 using the global emissions
scenario under each CAFE alternative, developed in Steps 1 and 2 above.

4. NHTSA used the increase in global mean surface temperature, along with factors relating
increase in global average precipitation to this increase in global mean surface temperature, to
estimate the increase in global averaged precipitation for each CAFE alternative using the
RCP 4.5 MiniCAM reference scenario.

Section 3.4.4 presents the results of the model runs for the alternatives.

*! The use of different emissions scenarios provides insight into the impact of alternative global emissions scenarios
on the effect of the CAFE alternatives.
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3.4.3.2.3 Sensitivity Analysis

NHTSA conducted a sensitivity analysis to examine the effect of various equilibrium climate
sensitivities on the results. Equilibrium climate sensitivity*® (or climate sensitivity) is the projected
responsiveness of Earth’s global climate system to forcing from GHG drivers, and is often expressed in
terms of changes to global surface temperature resulting from a doubling of CO, in relation to pre-
industrial atmospheric concentrations (280 ppm CO,) (NRC 2001 in EPA 2009). In the past 8 years,
confidence in climate sensitivity projections has increased significantly (Meehl et al. 2007b in EPA
2009). According to IPCC, with a doubling of the concentration of atmospheric CO,, there is a 66- to 90-
percent probability of an increase in surface warming of 2.0 to 4.5 °C (3.6 to 8.1 °F), with 3 °C (5.4 °F) as
the single most likely surface temperature increase (EPA 2009b, Meehl et al. 2007a).

Climate sensitivities of 2.0, 3.0, and 4.5 °C (3.6, 5.4, and 8.1 °F) for a doubling of CO,
concentrations in the atmosphere were assessed. NHTSA conducted the sensitivity analysis around two
of the CAFE alternatives, the No Action Alternative (Alternative 1) and the Preferred Alternative
(Alternative 4), as this was deemed sufficient to assess the effect of various climate sensitivities on the
results.

The approach uses the following steps to estimate the sensitivity of the results to alternate
estimates of the climate sensitivity:

1. NHTSA used the RCP 4.5 MiniCAM reference scenario to represent emissions from the No
Action Alternative.

2. Starting with the RCP 4.5 MiniCAM reference scenario from step 1, NHTSA assumed that
the reductions in global emissions of CO,, CH,, N,O, SO,, NO,, CO, and VOCs resulting
from the Preferred Alternative are equal to the global emissions of each pollutant under the
No Action Alternative, minus emissions of each pollutant under the Preferred Alternative.
All SO, reductions were applied to Aerosol region 1 of MAGICC, which includes North
America.

3. NHTSA assumed climate sensitivity values consistent with the likely range from the IPCC
Fourth Assessment Report (IPCC 2007a) of 2.0, 3.0, and 4.5 °C (3.6, 5.4, and 8.1 °F).

4. For each climate sensitivity in step 3, NHTSA used MAGICC 5.3.v2 to estimate the resulting
changes in CO, concentrations, global mean surface temperature, and sea-level rise through
2100 for the global emissions scenarios in step 1 and 2.

Section 3.4.4.2.5 presents the results of the model runs for the alternatives.
3.4.3.3 Global Emissions Scenarios

As described above, MAGICC uses long-term emissions scenarios representing different
assumptions about key drivers of GHG emissions. The RCP 4.5 MiniCAM reference scenario is based on
the MiniCAM reference scenario developed for the SAP 2.1 report. This scenario was created as part of
the CCSP effort to develop a set of long-term (2000 to 2100) global emissions scenarios that incorporate
an update of economic and technology data and utilize improved scenario-development tools compared to
the IPCC Special Report on Emissions Scenarios (SRES) (IPCC 2000) developed more than a decade
ago.

*2 In this document, the term “climate sensitivity” refers to “equilibrium climate sensitivity.”
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The Strategic Plan for the U.S. Climate Change Science Program (CCSP 2003) called for the
preparation of 21 synthesis and assessment products and noted that emissions scenarios are essential for
comparative analysis of future climate change and for analyzing options for mitigating and adapting to
climate change. The Plan includes Product 2.1, Scenarios of Greenhouse Gas Emissions and
Atmospheric Concentrations and Review of Integrated Scenario Development and Application (Clarke et
al. 2007), which presents 15 scenarios, five from each of the three modeling groups (IGSM, MiniCAM,
and MERGE).*®

Each climate modeling group independently produced a unique emissions reference scenario
based on the assumption that no climate policy would be implemented beyond the current set of policies
in place using a set of assumptions about drivers such as population changes, economic growth, land and
labor productivity growth, technological options, and resource endowments. In addition, each group
produced four additional stabilization scenarios, which are defined in terms of the total long-term
radiative impact of the suite of GHGs that includes CO,, N,O, CH,4, HFCs, PFCs, and SFs. These
stabilization scenarios represent various levels of implementation of global GHG emissions reduction
policies.

The results rely primarily on the RCP 4.5 MiniCAM reference scenario (which is based on the
MiniCAM reference scenario developed for SAP 2.1) to represent a reference case emissions scenario;
that is, future global emissions assuming no additional climate policy. NHTSA chose the RCP 4.5
MiniCAM reference scenario based on the following factors:

e The RCP 4.5 MiniCAM reference scenario is a slightly updated version of the scenario
developed by the MiniCAM Model of the Joint Global Change Research Institute, which is a
partnership between the Pacific Northwest National Laboratory and the University of
Maryland, and is one of three reference climate scenarios described in the SAP 2.1. The
MiniCAM reference scenario is based on a set of assumptions about drivers such as
population, technology, and socioeconomic changes in the absence of global action to
mitigate climate change.

« Interms of global emissions of CO, from fossil fuels and industrial sources, the MiniCAM
reference scenario illustrates a pathway of emissions between the IGSM and MERGE
reference scenarios for most of the 21% Century. In essence, out of the three SAP 2.1
reference case scenarios, the MiniCAM reference scenario is the “middle ground” scenario.

e CCSP SAP 2.1 is more than a decade newer than the IPCC SRES, and therefore has updated
economic and technology data and assumptions and uses improved integrated assessment
models that account for advances in economics and science over the past 10 years.

o EPA s also using the RCP 4.5 MiniCAM reference scenario for their vehicle GHG emissions
standards RIA, which accompanies the joint NHTSA and EPA NPRM.

The RCP 4.5 MiniCAM reference scenario provides a global context for emissions of a full suite
of GHGs and ozone precursors. There are some inconsistencies between the overall assumptions that
SAP 2.1 and the Joint Global Change Research Institute used to develop the global emissions scenario
and the assumptions used in the VVolpe model in terms of economic growth, energy prices, energy supply,
and energy demand. However, these inconsistencies affect the characterization of each CAFE alternative
in equal proportion, so the relative estimates provide a reasonable approximation of the differences in
environmental impacts among the alternatives.

** |GSM is the Massachusetts Institute of Technology’s Integrated Global System Model. MERGE is A Model for
Evaluating the Regional and Global Effects of GHG Reduction Policies.
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Each of the alternatives was simulated by calculating the difference between annual GHG
emissions under that alternative and emissions under the No Action Alternative, and subtracting this
change from the RCP 4.5 MiniCAM reference scenario to generate modified global-scale emissions
scenarios, which show the effects of the various regulatory alternatives on the global emissions path. For
example, CO, emissions from U.S. passenger cars and light trucks in 2020 under Alternative 1, No
Action, are 1,810 MMTCO,; the emissions in 2020 under the Alternative 4 (Preferred) are 1,690
MMTCO; (see Table 3.4.4-2). The difference of 120 MMTCO, represents the reduction in emissions
projected to result from adopting the Preferred Alternative. Global emissions for the RCP 4.5 MiniCAM
reference scenario in 2020 are 38,020 MMTCO,, which are assumed to incorporate the level of emissions
from U.S. passenger cars and light trucks under the No Action Alternative. Global emissions under the
Preferred Alternative are thus estimated to be 120 MMTCO, less than this reference level or 37,900
MMTCO;in 2020.

Many of the economic assumptions used in the VVolpe model (such as fuel price, VMT, U.S.
GDP) are based on EIA’s Annual Energy Outlook (AEO) 2010 Early Release (EIA 2009a) and
International Energy Outlook (IEO) 2009 (EIA 2009b), which forecast energy supply and demand in the
U.S. and globally to 2030. Figures 3.4.3-2 to 3.4.3-6 show how the EIA forecasts of global and U.S.
GDP, CO, emissions from energy use, and primary energy use compare against the assumptions used to
develop the SAP 2.1 MiniCAM reference scenario.***> Both forecasts presented here are for reference
scenarios.

The GDP growth assumptions for the IEO reference scenario are slightly higher than those in
SAP scenarios by about 0.6 percent annually for the world and 0.9 percent annually for the United States
(see Figure 3.4.3-2).

Despite this IEO assumption of higher economic growth, the growth in primary energy use is
similar between the IEO and MiniCAM with the total primary energy use in MiniCAM slightly lower
than that of the IEO, as shown in Figure 3.4.3-5. Thus, the global primary liquids energy use in SAP 2.1
and the IEO 2009 compare well. Much of the difference in energy use in the IEO forecast is due to
assumptions of higher coal use, which results in higher CO, emissions, as shown in Figure 3.4.3-4.
Additionally, the IEO reference scenario estimates have a lower share of “other” fuels, which include
biomass and renewable fuels, and is likely due to different treatments of non-commercial fuels in the two
sets of forecasts.

The primary energy use projections for the United States show a different trend than the global
numbers. The AEO 2010 Early Release (EIA 2009a)*® projection shows an increase in total primary
energy use in the United States, but much of the increase is from the use of coal and liquid fuels. On the
other hand, the MiniCAM reference scenario has a higher share of natural gas (see Figure 3.4.3-6).
However, the AEO reference scenario has a greater share of other fuels*’ than the MiniCAM reference
scenario, resulting in lower CO, emissions (see Figure 3.4.3-4).

* The MiniCAM reference scenario from SAP 2.1 uses the same assumptions for GDP, energy use, and CO,
emissions as the RCP MiniCAM reference scenario.

*® The IEO 2009 uses energy supply and consumption from the AEO 2009 for the United States and the same
forecast for world oil prices. The IEO nuclear primary energy forecast numbers were adjusted to account for
differences in reporting primary energy use for nuclear energy and all IEO energy-use estimates were converted to
exajoules (EJ).

¢ AEO 2010 Early Release estimates were used for U.S. primary energy consumption.

*" For AEO reference scenario, “other” includes biomass, hydropower, and other renewable fuels.
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Figure 3.4.3-2. Average GDP Growth Rates (1990 to 2030)
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Figure 3.4.3-4. U.S. CO;, Emissions from Fossil Fuel Use

7 -
6
ER
o
K
“ -
24 ®EO
5
- MINICAM_REF
c 3 -
S
E
5 1
11
o
2010 2020 2030
Figure 3.4.3-5. World Primary Energy Use Forecast
800
700
600
= § Other
o 1 B
3500 i I Nuclear
:30‘400 — B Natural Gas
X — O Coal
300 B Liquids
200 —
100 |
0
«© & «° & «° &
P P P
" e e
2010 2020 2030

3-82




Chapter 3 Affected Environment and Environmental Consequences 3.4 Climate

Figure 3.4.3-6. U.S. Primary Energy Use Forecast
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Where information in the analysis included in this EIS is incomplete or unavailable, NHTSA has
relied on the CEQ regulations regarding incomplete or unavailable information (see 40 CFR §
1502.22(b)). In this case, despite the inconsistencies between the MiniCAM assumptions on global trends
across all GHG-emitting sectors (and the drivers that affect them) and the particularities of the emissions
estimates for the U.S. transportation sector provided by the Volpe model, the approach used is valid for
this analysis. These inconsistencies affect all alternatives equally; therefore, they do not hinder a
comparison of the alternatives in terms of their relative effects on climate.

The approaches focus on marginal changes in emissions that affect climate. Thus, the approaches
result in a reasonable characterization of climate change for a given set of emissions reductions,
regardless of the underlying details associated with those emissions reductions. Section 3.4.4
characterizes projected climate change under the No Action Alternative (Alternative 1) and the action
alternatives (Alternatives 2 through 9).

The climate sensitivity analysis provides a basis for determining climate responses to varying
climate sensitivities under the No Action Alternative (Alternative 1) and the Preferred Alternative
(Alternative 4). Section 3.4.3.2.2 discusses the methodology for the sensitivity analysis. Though the
MAGICC model does not simulate abrupt climate change processes, some responses of the climate
system represented in MAGICC are slightly non-linear, primarily due to carbon cycle feedbacks and the
logarithmic response of equilibrium temperature to CO, concentration. Therefore, by using a range of
emissions cases and climate sensitivities, the effects of the alternatives in relation to different scenarios
and sensitivities can be estimated

3.4.3.3.1 Tipping Points and Abrupt Climate Change

The phrase “tipping point” is most typically used, in the context of climate change and its
consequences, to describe situations in which the climate system (the atmosphere, oceans, land,
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cryosphere,*® and biosphere) reaches a point at which there is a disproportionally large or singular
response in a climate-affected system as a result of only a moderate additional change in the inputs to that
system (such as an increase in the CO, concentration). Exceeding one or more tipping points, which
“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” (NRC 2002 in EPA 2009), could
result in abrupt changes in the climate or any part of the climate system. Abrupt climate changes could
occur so quickly and unexpectedly that human systems would have difficulty adapting to them (NRC
2002 in EPA 2009).

The methodology used to address tipping points is based on an analysis of climate change science
synthesis reports — including the Technical Support Document for EPA’s Endangerment Finding for
GHGs (EPA 2009b), the IPCC WGI report (Meehl et al. 2007a) and CCSP SAP 3.4: Abrupt Climate
Change — and recent literature on the issue of tipping points and abrupt climate change. The analysis
identifies vulnerable systems, possible temperature thresholds, and estimates of the likelihood, timing,
and impacts of abrupt climate events. While there are methodological approaches to estimate
temperatures resulting from a reduction in GHG emissions and associated radiative forcing, the present
state of the art does not allow for quantification of how emission reductions from a specific policy or
action might affect the probability and timing of abrupt climate change. This is one of the most complex
and scientifically challenging areas of climate science, and given the difficulty of simulating the large-
scale processes involved in these tipping points — or inferring their characteristics from paleoclimatology
— considerable uncertainties remain as to the tipping points and rate of change. Despite the lack of a
precise quantitative methodological approach, Section 4.5.9 presents a qualitative and comparative
analysis of tipping points and abrupt climate change.*®

3.4.4 Environmental Consequences

This section describes the environmental consequences of the proposed action and alternatives in
relation to GHG emissions and climate effects.

3.4.4.1 Greenhouse Gas Emissions

To estimate the emissions resulting from changes in passenger car and light truck CAFE
standards, NHTSA uses the VVolpe model (see Sections 2.2.1 through 2.2.4 and Section 3.1.4 for
descriptions of the model). The change in fuel use projected to result from each alternative CAFE
standard determines the resulting impacts on total and petroleum energy use, which in turn affects the
amount of CO, emissions. Reducing fuel use also lowers CO, emissions from the use of fossil carbon-
based energy during crude-oil extraction, transportation, and refining, and in the transportation, storage,
and distribution of refined fuel. Because CO, accounts for such a large fraction of total GHGs emitted
during fuel production and use — more than 95 percent, even after accounting for the higher global

“8 The cryosphere describes the portion of Earth’s surface that is frozen water, such as snow, permafrost, floating
ice, and glaciers.

“% 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/ccenepa/ccenepa.htm
(recognizing that agencies are sometimes “limited to qualitative evaluations of effects because cause-and-effect
relationships are poorly understood” or cannot be quantified).
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warming potentials of other GHGs — NHTSA’s consideration of GHG impacts focuses on reductions in
CO, emissions resulting from the savings in fuel use that accompany higher fuel economy.>

NHTSA estimated GHG emissions for each alternative using the economic assumptions
described in Section 2.2.4. In the discussion and table that follows, emissions reductions represent the
differences in total annual emissions by all passenger cars or light trucks in use between their estimated
future levels under the No Action Alternative (Alternative 1) and each action alternative (Alternatives 2
through 9). Emissions reductions resulting from the proposed action and alternatives for MYs 2012-2016
passenger cars and light trucks were estimated from 2012 to 2100. For each alternative, all vehicles after
MY 2016 were assumed to meet the MY 2016 CAFE standards. Emissions were estimated for all
alternatives through 2060, and emissions from 2061 through 2100 were assumed to remain constant at
their levels estimated for 2060.>* Emissions under each action alternative were then compared against
those under the No Action Alternative to determine its impact on emissions.

Table 3.4.4-1 and Figure 3.4.4-1 show total emissions and emissions reductions resulting from
applying the nine alternative CAFE standards to new passenger cars and light trucks from 2012 to 2100.
Emissions for this period range from a low of 227,700 MMTCO, under the 7%/year Increase (Alternative
8) to 276,000 MMTCO, under the No Action Alternative (Alternative 1). Compared to the No Action
Alternative, projections of emissions reductions over the period 2012 to 2100 due to the MY's 2012-2016
CAFE standards ranged from 20,700 to 48,300 MMTCO,. Compared to cumulative global emissions of
5,293,896 MMTCO, over this period (projected by the RCP 4.5 MiniCAM reference scenario), this
rulemaking is expected to reduce global CO, emissions by about 0.4 to 0.9 percent from their projected
levels under the No Action Alternative.

Table 3.4.4-1

Emissions and Emissions Reductions (MMTCO,) from 2012-2100 by Alternative a/

Emissions Reductions
Compared to No

Alternative Emissions Action Alternative

1 No Action 276,000 0

2 3%lyear Increase 255,300 20,700
3 4%lyear Increase 246,300 29,700
4 ~4.3%lyear Increase, Preferred 243,800 32,300
5 5%lyear Increase 238,900 37,100
6 ~6.0%l/year Increase, MNB 232,200 43,900
7 6%lyear Increase 232,100 43,900
8 7%lyear Increase 227,700 48,300
9 ~6.6%l/year Increase, TCTB 228,700 47,300

a/ The numbers in this table have been rounded for presentation purposes. As a result, the reductions
might not reflect the exact difference of the values in all cases.

% Although this section includes a discussion of CO, emissions only, the climate modeling discussion in Section
3.4.4.4 assesses the direct and indirect effects associated with emissions reductions of multiple gases, including CO,,
CH,, N,0, SO,, CO, NO,, and VOCs.

*! See Section 3.1.3 for a summary of the scope and parameters of the Volpe model.
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Figure 3.4.4-1. Emissions and Emissions Reductions (MMTCO,)
from 2012 to 2100 by Alternative
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To get a sense of the relative impact of these reductions, it can be helpful to consider the relative
importance of emissions from passenger cars and light trucks as a whole and to compare them against
emissions projections from the transportation sector, and expected or stated goals from existing programs
designed to reduce CO, emissions. As mentioned earlier, U.S. passenger cars and light trucks currently
account for a significant amount of CO, emissions in the United States. With the action alternatives
reducing U.S. passenger car and light truck CO, emissions by 7.5 to 17.5 percent of cumulative emissions
from 2012-2100, they will have a noticeable impact on total U.S. CO, emissions. Compared to total U.S.
CO, emissions in 2100 of 7,886 MMTCO, projected by the MiniCAM reference scenario (Clarke et al.
2007), the action alternatives would reduce total U.S. CO, emissions by 3.9 to 9.1 percent in 2100.
Figure 3.4.4-2 shows projected annual emissions from passenger cars and light trucks under the MYs
2012-2016 alternative CAFE standards.

As Table 3.4.4-2 shows, total CO, emissions accounted for by the U.S. passenger car and light
truck fleets are projected to increase substantially after 2020 under the No Action Alternative, which
assumes average fuel economy would remain at the 2011 level for all future model years. The table also
shows that each of the action alternatives would reduce total passenger car and light truck CO, emissions
in future years significantly from their projected levels under the No Action Alternative. Progressively
larger reductions in CO, emissions from their levels under the No Action Alternative are projected to
occur during each future year because the action alternatives require successively higher fuel economy
levels for MYs 2012-2016 and later passenger cars and light trucks.

Under all of the alternatives analyzed, growth in the number of passenger cars and light trucks in
use throughout the United States, combined with assumed increases in their average use, is projected to
result in growth in total passenger car and light truck travel. This growth in travel overwhelms
improvements in fuel economy for each of the alternatives, resulting in projected increases in total fuel
consumption by U.S. passenger cars and light trucks over most of the period shown in the table. Because
CO; emissions are a direct consequence of total fuel consumption, the same result is projected for total
CO; emissions from passenger cars and light trucks.

Emissions of CO,, the primary gas that drives climate effects, from the U.S. passenger car and
light truck fleet represented about 3.3 percent of total global emissions of all CO, emissions in 2005 (EPA
2009a, WRI 2009).%* Although substantial, this source contributes a small percentage of global
emissions, and the relative contribution of CO, emissions from the U.S. combined passenger car and light
truck fleet is expected to decline in the future. This expected decline is due primarily to rapid growth of
emissions from developing economies (which result in part from growth in global transportation sector
emissions). Inthe CCSP SAP 2.1 MiniCAM reference scenario, the share of liquid fuel use — mostly oil
— from the United States as a percent of total primary energy consumption declines from 40 percent in
2000 to 24 percent in 2100.%

As another way to provide context these GHG results, President Obama recently submitted to the
United Nations Framework Convention on Climate Change (UNFCCC) a GHG target for the United
States in the range of 17 percent below 2005 levels by 2020, in association with the Copenhagen Accord,

*2 Includes land-use change and forestry, and excludes international bunker fuels.

*% The RCP 4.5 MiniCAM reference scenario used in the climate modeling is based on the CCSP SAP 2.1
MiniCAM reference scenario. Both versions of the MiniCAM reference scenario in these models use the same
assumptions for GDP, energy use, and CO, emissions.
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Figure 3.4.4-2. Projected Annual Emissions (MMTCO,) by Alternative
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Table 3.4.4-2

Nationwide Emissions of Greenhouse Gases (MMT per Year) from Passenger Cars and
Light Trucks by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

GHG No 3%l/year A4A%lyear ~4.3%lyear 5%lyear ~6.0%/year 6%l/year 7%l/year ~6.6%lyear
and  Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Carbon dioxide (COy)

2010 1,730 1,730 1,730 1,730 1,730 1,730 1,730 1,730 1,730
2020 1,810 1,730 1,700 1,690 1,670 1,640 1,650 1,630 1,630
2030 2,120 1,970 1,900 1,880 1,840 1,790 1,790 1,760 1,770
2040 2,570 2,360 2,280 2,250 2,200 2,140 2,140 2,100 2,100
2050 3,140 2,890 2,780 2,750 2,690 2,610 2,610 2,550 2,570
2060 3,840 3,530 3,400 3,360 3,280 3,190 3,180 3,120 3,140
Methane (CH.)

2010 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03
2020 2.11 2.02 1.99 1.97 1.95 1.92 1.92 1.90 1.90
2030 2.48 2.30 2.22 2.20 2.15 2.09 2.09 2.05 2.06
2040 3.00 2.77 2.66 2.64 2.57 2.49 2.49 2.44 2.45
2050 3.66 3.38 3.25 3.22 3.14 3.04 3.04 2.97 2.99
2060 4.48 4.13 3.97 3.93 3.84 3.71 3.71 3.63 3.65
Nitrous oxide (N2O)

2010 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
2020 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
2030 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
2040 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04
2050 0.06 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.05
2060 0.07 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.06

and in conformity with anticipated U.S. energy and climate legislation.>* While the proposed action
contributes to meeting that goal, the action alternatives would result in projected CO, emissions from the
light duty vehicle sector in 2020 in the range of 0.6 percent above (Alternative 2) to 5.4 below
(Alternative 9) 2005 levels. Thus, none of the alternatives considered would reduce 2020 emissions from
passenger cars and light trucks by 17 percent from their 2005 level.> This occurs because the increases
in fuel economy required by even those alternatives that would increase CAFE standards most rapidly
(Alternatives 7, 8, and 9) are insufficient to offset the effect on total emissions from projected increases in
total VMT by passenger cars and light trucks.

NHTSA emphasizes that the President’s stated policy goal outlined above does not specify that
every emitting sector of the economy must contribute equally proportional emissions reductions.
Significantly, the action of setting fuel economy standards does not directly regulate total emissions from

> On January 28, 2010, the U.S. submitted this target to the U.N. Framework Convention on Climate Change as part
of a January 31 deadline negotiated in Copenhagen in December 2009, “in conformity with anticipated U.S. energy
and climate legislation, recognizing that the final target will be reported to the [U.N.] in light of enacted legislation.”
(U.S. Department of State 2010)

% A 17% reduction would mean a reduction of 293 MMTCO, from 2005 levels, or 375 from the No Action baseline.
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passenger cars and light trucks. NHTSA’s authority to promulgate new fuel economy standards is a
limited authority and does not allow NHTSA to regulate other factors affecting emissions, including
society’s driving habits. Specifically, NHTSA notes that under all of the alternatives analyzed, growth in
the number of passenger cars and light trucks in use throughout the U.S., combined with assumed
increases in their average use (annual vehicle-miles traveled per vehicle), is projected to result in growth
in total passenger car and light truck travel.

This projected growth in travel is expected to more than offset the effect of improvements in fuel
economy required under each of the alternatives, resulting in increases in total fuel consumption by U.S.
passenger cars and light trucks. Because CO, emissions are a direct consequence of total fuel
consumption, the same result is projected for total CO, emissions from passenger cars and light trucks.

As Figure 3.4.4-3 shows, NHTSA estimates that the proposed CAFE standards will reduce CO,
emissions significantly from the future levels that would otherwise be estimated to occur in the absence of
the CAFE program. These reductions in emissions are also sufficient to reduce total passenger car and
light truck emissions during 2020 below their 2005 levels (for all alternatives except Alternative 2);
however, none of the alternatives would reduce emissions sufficiently to achieve the target reduction of
17 percent from 2005 levels. These calculations are meant to present the agency’s action as compared to
some stated national policy goal to which a decisionmaker or reader might relate.

Figure 3.4.4-4 shows CO, reductions from the alternatives in 2016 expressed as equivalent to the
number of passenger cars and light trucks that would produce those emissions in that year. The emissions
reductions from the action alternatives are equivalent to the annual emissions of between 3.60 million cars
(Alternative 2) and 9.70 million cars (Alternative 9) in 2016, as compared to the annual emissions that
would occur in the absence of CAFE standards under the No Action Alternative. Emissions reductions in
2016 from the Preferred Alternative (Alternative 4) are equivalent to the annual emissions of 6.26 million
cars. Annual CO, reductions, their equivalent in vehicles, and differences among alternatives grow larger
in future years as older vehicles are increasingly replaced by newer ones meeting the progressively higher
CAFE standards required by each alternative.*®

These emissions reductions can also be compared to existing programs designed to reduce GHG
emissions in the United States. In 2007, Arizona, California, New Mexico, Oregon, and Washington
formed the Western Climate Initiative (WCI) to develop regional strategies to address climate change.
The WCI stated a goal of reducing 350 MMTCO, equivalent over the period 2009 to 2020 (WCI
2007a).>" If this goal is achieved, emissions levels in 2020 would be 33-percent lower than projected
2020 emissions levels under a business as usual scenario, and 15-percent lower than those at the
beginning of the WCI action (WCI 2007b). By comparison, the proposed CAFE rulemaking is expected
to reduce CO, emissions by 290 to 730 MMTCO, over the same period (depending on alternative), with
emissions levels in 2020 representing a 4- to 10-percent reduction from the future baseline emissions for
passenger cars and light trucks.

*® The passenger vehicle equivalency is based on an average per-vehicle emissions estimate, which includes both
tailpipe CO, emissions and associated upstream emissions from fuel production and distribution. The average light
duty vehicle accounts for approximately 7.94 metric tons of CO, in the year 2016 based on Volpe model analysis.
*" Since this goal was initially stated, Montana, Quebec, and Ontario joined the WCI. Thus, the total emissions
reduction is likely to be greater than 350 MMTCO,. A revised estimate was not available as of January 25, 2010.
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Figure 3.4.4-3. Projected Annual Emissions by Alternative, Compared to 2005 Levels for Cars and
Light Trucks
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Figure 3.4.4-4. Number of Passenger Cars and Light Trucks Equivalent to CO, Reductions in 2016, Compared to the

No Action Alternative
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Nine northeast and mid-Atlantic states have formed the Regional Greenhouse Gas Initiative
(RGGI) to reduce CO, emissions from power plants in the northeast. Emissions reductions from 2006 to
2024 were estimated at 268 MMTCO, (RGGI 2006).>® This represents a 23-percent reduction from the
future baseline and a 10-percent reduction in 2024 emissions from their levels at the beginning of the
action (RGGI 2006). By comparison, NHTSA forecasts that the proposed CAFE rulemaking would
reduce CO, emissions by 670 to 1,650 MMTCO, over this period (depending on alternative), with
emissions levels in 2024 representing a 6- to 14-percent reduction from the future baseline emissions for
passenger cars and light trucks.

Two features of these comparisons are extremely important to emphasize. First, emissions from
the sources addressed in the WCI and RGGI plans are projected to decrease compared to the beginning of
the action, while emissions from passenger cars and light trucks are projected to increase under all
alternatives for this proposed rulemaking due to increases in vehicle ownership and use. Second, these
projections are only estimates, and the scope of these climate programs differs from that in the scope of
the proposed rulemaking in terms of geography, sector, and purpose.

In 2004, Robert Socolow and Stephen Pacala first introduced the concept of stabilization
“wedges” — idealizing a new scheme of dividing necessary emissions reductions to prevent atmospheric
CO; levels from doubling in the next 50 years (Pacala and Socolow 2004). In 2004, the concentration of
atmospheric CO, was about 375 ppm. Socolow and Pacala proposed to stabilize atmospheric CO, at a
maximum concentration of approximately 500 ppm for the next 50 years to prevent the most damaging
forms of climate change. Stabilization at 500 ppm would require that emissions be held near the present
level of 7 billion tons of carbon® per year (GtC/year) for the next 50 years. Socolow and Pacala depicted
the necessary reductions in emissions from their projected increase over the next 50 years as a triangle,
with progressively larger reductions in emissions from their projected level required during each
successive future year (see Figure 3.4.4-5).

Socolow and Pacala divided the stabilization triangle into wedges, with each wedge representing
an activity that reduces projected growth in carbon emissions by progressively larger amounts each year
over a 50-year period ending in 2055, with the reduction reaching 1 billion tons annually in 2055.
Socolow and Pacala estimated that approximately seven wedges of this size would be needed to fill the
stabilization triangle (see Figure 3.4.4-6)

Wedges can be achieved from improvements in energy efficiency, decarbonization of energy
sources, decarbonization of fuels, and from forests and agricultural soils. For example, approximately
one wedge could be achieved from improvements in either fuel efficiency, reduced reliance on passenger
cars, storing CO, from power and hydrogen plants, or reduced deforestation. Note that this wedge
approach does not assess what the most appropriate global reduction should be, nor does it include an
assessment of the economic costs of achieving that goal (whatever it may be), and the wedges could look
fundamentally different depending on the approach taken, for example, mandating reductions versus an
economy-wide market-based approach.

%8 Emissions reductions were estimated by determining the difference between the RGGI Cap and the Phase 11
RGGI reference case. These estimates do not include offsets. Offsets are credits that are created by projects outside
of the cap system that decrease or sequester emissions in a way that is additional, verifiable, and permanent.
Capped/regulated entities can use these offsets for compliance, thus allowing regulated entities to emit more, but
allow reductions elsewhere.

% Socolow and Pacala present their analysis in terms of carbon, whereas this EIS discusses emissions in terms of
CO,. One ton of carbon equals roughly 3.67 tons of CO,.
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Figure 3.4.4-5. Historical Carbon Emissions with Two Potential
Pathways for the Future (Source: Socolow et a/. 2004)
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Figure 3.4.4-6. Stabilization Wedges (Source: Socolow et a/. 2004)
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Socolow and Pacala estimate that improving the average fuel economy of the world’s combined
passenger car and light truck fleet from an average of 30 mpg on conventional fuel to 60 mpg in 50 years
(i.e., by 2055) would achieve one wedge.®® Their estimate is based on a global fleet of approximately 2
billion passenger cars and light trucks, averaging 10,000 miles per year.

% |d.; see also http://www.princeton.edu/~cmi/resources/wedgesumtb.htm (listing 15 examples of potential wedges).
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By comparison, NHTSA estimates that the number of passenger cars and light trucks in use
throughout the United States will increase to more than 310 million by 2055, the same year Socolow and
Pacala analyzed, and that under the No Action alternative these vehicles will be driven an average of
almost 22,000 miles. Thus, in total, NHTSA projects that passenger cars and light trucks in the United
States will be driven more than 6.8 trillion miles during 2055 under the No Action Alternative. NHTSA
estimates that the progressively higher fuel economy levels required by the eight action alternatives
considered in this EIS (allowing for the accompanying increases in average vehicle use) would reduce
total passenger car and light truck fuel consumption during 2055 by 23 billion gallons (under Alternative
2) to as much as 57 billion gallons (under Alternative 8). As a consequence, CO, emissions attributable
to U.S. passenger car and light truck use in 2055 would decline by the equivalent of 8 percent (Alternative
2) to 19 percent (Alternative 9) of the emissions reductions corresponding to one “stabilization wedge.”®"

NHTSA emphasizes that the action of setting fuel economy standards does not directly regulate
emissions from passenger cars and light trucks. NHTSA’s authority to promulgate new fuel economy
standards does not allow it to regulate other factors affecting emissions, including society’s driving
habits. NHTSA does not have the authority to control the increase of vehicles on the road or the amount
of miles people drive. NHTSA’s authority is to establish average fuel economy standards for each model
year at “the maximum feasible average fuel economy that the Secretary decides the manufacturers can
achieve in that model year.” 49 U.S.C. § 32902(a). NHTSA estimates that the various alternatives being
considered will decrease emissions from what they otherwise would be if the agency did not increase
CAFE standards. However, due to the continued growth of VMT that the government forecasts,
increased efficiency of internal combustion engines will not decrease total emissions from passenger cars
and light trucks, although it will significantly slow the rate at which emissions from these vehicles
increase, as mentioned above and as illustrated in Figure 3.4.4-2.

Where information in the analysis included in this EIS is incomplete or unavailable, NHTSA has
relied on the CEQ regulations regarding incomplete or unavailable information (see 40 CFR §
1502.22(b)). In this case, the comparison of emissions reductions from the alternative CAFE standards to
emissions reductions associated with other programs is intended to benefit decisionmakers by providing
relative benchmarks, rather than absolute metrics, for selecting among alternatives. In summary, the
alternatives analyzed herein deliver GHG emissions reductions that are on the same scale as many of the
most progressive and ambitious GHG emissions reduction programs underway in the United States.

3.4.4.2 Direct and Indirect Effects on Climate Change

Sections 3.4.4.2.1 through 3.4.4.2.5 describe the direct and indirect effects of the alternatives on
four relevant climate change indicators: atmospheric CO, concentrations, temperature, precipitation, and
sea-level rise.

3.4.4.2.1 Atmospheric CO, Concentrations

MAGICC 5.3.v2 is a simple climate model that is well calibrated to the mean of the multi-model
ensemble results for three of the most commonly used emissions scenarios — B1 (low), A1B (medium),
and A2 (high) from the IPCC SRES series — as shown in Table 3.4.4-3.°* As the table indicates, the
results of the model runs developed for this analysis agree relatively well with IPCC estimates for both
CO; concentrations and surface temperature.

® These “wedge equivalents” of the alternative CAFE standards considered in this EIS account for the fact that the
emissions reductions they would produce would not begin until 2012, later than the 2005 initial year for emissions
reductions assumed in the Socolow Pacala analysis.

82 NHTSA used the default climate sensitivity in MAGICC of 3.0 °C (5.4 °F).
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Table 3.4.4-3

Comparison of MAGICC Modeling Results and Reported IPCC Results
(IPCC 2007) a/

Global Mean Increase

CO, Concentration in Surface Temperature
(ppm) (°C) Sea-Level Rise (cm)
IPCC
_ WGI MAGICC IPCC WGI MAGICC IPCC WGI MAGICC

Scenario (2100) (2100) (2080-2099) (2090) (2090-2099) a/ (2095)
B1 (low) 550 538.3 1.79 1.81 28 26
A1B (medium) 715 717.2 2.65 2.76 35 35
A2 (high) 836 866.8 3.13 3.31 37 38

al The IPCC values represent the average of the 5- to 95-percent range of the rise of sea level between 1980 to
1989 and 2090 to 2099.

A comparison of sea-level rise from MAGICC 5.3.v2 and the IPCC Fourth Assessment Report is
presented in the release documentation for MAGICC 5.3.v2 (Wigley 2008). In Table 3 of the
documentation, Wigley presents the results for six SRES scenarios, which show that the comparable value
for sea-level rise from MAGICC 5.3.v2 (total sea-level rise minus estimates for contributions from non-
melt sources such as warming of the permafrost) within 0.01 centimeter in 2095.

As discussed in Section 3.4.3, NHTSA used the RCP 4.5 MiniCAM reference scenario to
represent the No Action Alternative in the MAGICC modeling runs. Table 3.4.4-4 and Figures 3.4.4-7
through 3.4.4-10 present the results of MAGICC simulations for the No Action Alternative and the eight
action alternatives in terms of CO, concentrations and increases in global mean surface temperature in
2030, 2050, and 2100. As Figures 3.4.4-9 and 3.4.4-10 show, the reduction in the increases in projected
CO, concentrations and temperature from each of the action alternatives amounts to a small fraction of
the total increases in CO, concentrations and global mean surface temperature. However, the relative
impact of the action alternatives is shown by the reduction in increases of both CO, concentrations and
temperature under Alternative 9. As shown in Figures 3.4.4-9 and 3.4.4-10, the reduction in increase of
CO; concentrations by 2100 under Alternative 9 is more than twice that of Alternative 2. Similarly, the
reduction in increase of temperature under Alternative 9 is more than twice that of Alternative 2.

As shown in Table 3.4.4-4 and Figures 3.4.4-7 through 3.4.4-10, estimated CO, concentrations
for 2100 range from 778.4 ppm under Alternative 8 to 783.0 ppm under the No Action Alternative. For
2030 and 2050, the corresponding range is even smaller. Because CO, concentrations are the key driver
of other climate effects (which in turn act as drivers on the resource impacts discussed in Section 4.5), this
leads to small differences in these effects. While these effects are small, they occur on a global scale and
are long-lived.
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Table 3.4.4-4

CO; Concentrations, Global Mean Surface Temperature Increase, and Sea-Level Rise Using MAGICC (RCP
MiniCAM Reference) by Alternative a/

CO; Concentration

Global Mean Surface
Temperature Increase

(ppm) (°C) Sea-Level Rise (cm)
Totals by Alternative 2030 2050 2100 2030 2050 2100 2030 2050 2100
1 No Action 4418 5148 7830 0923 1557 3.136 8.38 1517 38.00
2 3%lyear Increase 4416 5143 781.0 0.922 1554 3.128 838 1516 37.94
3 4%lyear Increase 4415 5140 780.2 0.922 1553 3.125 838 1515 37.91
4 ~4.3%lyear Increase, Preferred 4415 5140 7799 0922 1553 3.124 838 1515 37.90
5 5%lyear Increase 4415 5138 7795 0921 1552 3122 838 1515 37.88
6 ~6.0%lyear Increase, MNB 4414 5137 7788 0921 1551 3120 8.38 1514 37.86
7 6%lyear Increase 4414 5137 7788 0.921 1551 3.120 838 1514 37.86
8 7%lyear Increase 4414 5136 7784 0.921 1551 3.118 838 1514 37.84
9 ~6.6%lyear Increase, TCTB 4414 5136 7785 0921 1551 3.118 8.38 1514 37.84
Reductions Under Alternative CAFE Standards
2 3%lyear Increase 0.2 0.5 2.0 0.001 0.002 0.007 0.00 0.01 0.06
3 4%lyear Increase 0.3 0.8 2.8 0.001 0.003 0.011 0.00 0.02 0.09
4 ~4.3%lyear Increase, Preferred 0.3 0.8 3.1 0.001 0.004 0.012 000 002 0.10
5 5%lyear Increase 0.3 1.0 35 0.002 0.004 0.014 000 002 0.12
6 ~6.0%/year Increase, MNB 0.4 1.1 4.2 0.002 0.006 0.016 0.00 0.03 0.14
7 6%lyear Increase 0.4 1.1 4.2 0.002 0.006 0.016 000 003 0.14
8 7%lyear Increase 0.4 1.2 4.6 0.002 0.006 0.018 0.00 0.03 0.16
9 ~6.6%/year Increase, TCTB 0.4 1.2 4.5 0.002 0.006 0.017 0.00 0.03 0.16

a/ The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not
reflect the exact difference of the values in all cases.
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Figure 3.4.4-7. CO, Concentrations (ppm)
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Figure 3.4.4-8. Global Mean Surface Temperature Increase (°C)
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Figure 3.4.4-9. Reduction in CO, Concentrations (ppm) Compared to the No Action Alternative
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Figure 3.4.4-10. Reduction in Global Mean Temperature Compared to the No Action Alternative
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3.4.4.2.2 Temperature

Table 3.4.4.4 lists MAGICC simulations of mean global surface air temperature increases. Under
the No Action Alternative, the temperature increase from 1990 is 0.92 °C (1.65 °F) for 2030, 1.56 °C
(2.80 °F) for 2050, and 3.14 °C (5.65 °F) for 2100. The differences among alternatives are small. For
2100, the reduction in temperature increase in relation to the No Action Alternative ranges from 0.007 °C

(0.013 °F) to 0.018 °C (0.032 °F).

Table 3.4.4-5 summarizes the regional changes in warming and seasonal temperatures presented
in the IPCC Fourth Assessment Report. At this time, quantifying the changes to regional climate from the
CAFE alternatives is not possible due to the limitations of existing climate models, but the alternatives
would be expected to reduce the impacts in proportion to the amount of reduction in global mean surface

temperature.
Table 3.4.4-5
Summary of Regional Changes to Warming and Seasonal Temperatures
Extracted from the IPCC Fourth Assessment Report (Christensen et al. 2007)
Maximum Summer
Land Area Sub-region Mean Warming Temperatures
Africa Mediterranean area Likely larger than global

and northern Sahara

Southern Africa and
western margins

East Africa

Mediterranean Northern Europe

and Europe Southern and Central
Europe
Mediterranean area
Asia Central Asia

Tibetan Plateau
Northern Asia

Eastern Asia

South Asia
Southeast Asia

Northern
regions/Northern North
America

North America

Southwest

mean throughout continent
and in all seasons

Likely to increase more than
the global mean with largest

warming in winter

Likely to be well above the
global mean

Likely to be well above the
global mean

Likely to be well above the
global mean

Likely to be above the
global mean

Likely to be above the
global mean

Likely to be similar to the
global mean

Likely to exceed the global
mean warming

Maximum summer temperatures likely to
increase more than the average

Very likely that heat waves/hot spells in
summer will be longer, more intense, and
more frequent

Very likely fewer very cold days
Very likely fewer very cold days

Warming is likely to be greatest in winter.
Minimum winter temperatures are likely
to increase more than the average
Warming is likely to be greatest in
summer

Maximum summer temperatures are
likely to increase more than the average
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Summary of Regional Changes to Warming and Seasonal Temperatures
Extracted from the IPCC Fourth Assessment Report (Christensen et al. 2007)

Table 3.4.4-5 (cont’d)

Land Area Sub-region

Maximum Summer
Mean Warming Temperatures

Northeast USA
Southern Canada

Canada
Northernmost part of
Canada
Central and South Southern South
America America

Central America

Southern Andes
Tierra del Fuego

Southeastern South
America

Northern South
America

Australia and New Southern Australia
Zealand

Southwestern Australia

Rest of Australia

New Zealand, South

Island

Rest of New Zealand
Polar Regions Arctic

Antarctic
Small Islands

Likely to be similar to the
global mean warming

Likely to be larger than
global mean warming

Likely comparable to the Increased frequency of extreme high

global mean but less than in daily temperatures and decreased

the rest of Australia frequency of cold extremes are very
likely

Likely comparable to the
global mean

Likely comparable to the
global mean

Likely less than the global
mean

Likely comparable to the
global mean

Very likely to warm during ~ Warming greatest in winter and smallest
this century more than the  in summer
global mean

Likely to warm

Likely to be smaller than the
global annual mean

MAGICC 5.3.v2 estimates radiative forcing from black carbon, a primary aerosol emitted
through the incomplete combustion of fossil fuel and biomass burning. However, emissions trends for
black carbon are “hard-wired” in the model to follow emissions of SO, and cannot be specified as
separate inputs to the model.®® The radiative forcing of black carbon is difficult to accurately quantify
because it is a function of microphysical properties of the geographic and vertical placement, and lifetime

8 Accurately determining the magnitude of mobile source emissions of black carbon is difficult because the
emissions vary with fuel properties and fluctuations in the combustion environment. MOBILES6.2 outputs
particulate matter mass that is then incorporated in the VVolpe model. This particulate matter is based on tailpipe
emissions and therefore includes carbon emissions from the combustion process. Because the carbon emissions are
included as part of the particular matter and are not treated independently, the Volpe model does not provide direct

results of the impact of the carbon emissions.
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of the aerosol; however, it is not clear that black carbon contributes substantially to global warming
(Jacobson 2001). Total global black carbon emissions are estimated to be approximately 8 Teragrams of
carbon per year (Tg C/yr) (Bond et al. 2004 in Forster et al. 2007) with estimates of fossil fuel
contributions ranging from 2.8 Tg C/yr (Ito and Penner 2005 in Forster et al. 2007) to 8.0 Tg Clyr
(Haywood and Boucher in Forster et al. 2007).%* In summary, the climate modeling accounts for the
effects of black carbon on climate variables.

3.4.4.2.3 Precipitation

In some areas, higher temperatures might increase precipitation. Increases in precipitation are a
result of higher temperatures causing greater water evaporation, which causes more water vapor to be
available for precipitation (EPA 2009b). Increased evaporation leads to increased precipitation in areas
where there is sufficient surface water, such as over oceans and lakes. In drier areas, the increased
evaporation can actually accelerate surface drying, which can lead to drought conditions (EPA 2009b).
Overall, according to IPCC (Meehl et al. 2007a), global mean precipitation is expected to increase under
all scenarios. However, there will be considerable spatial and seasonal variations. Generally,
precipitation increases are very likely to occur in high latitudes, and decreases are likely to occur in the
sub-tropics (EPA 2009b).

Where information in the analysis included in this EIS is incomplete or unavailable, NHTSA has
relied on the CEQ regulations regarding incomplete or unavailable information (see 40 CFR §
1502.22(b)). As noted earlier in the methodology section, MAGICC does not directly simulate changes
in precipitation, and it was not feasible to undertake precipitation modeling with a full Atmospheric-
Ocean General Circulation Model within the time and resources available for this EIS. In this case, the
IPCC (Meehl et al. 2007a) summary of precipitation represents the most thoroughly reviewed, credible
means of producing an assessment of this highly uncertain factor. NHTSA expects that the proposed
action and alternatives would reduce anticipated changes in precipitation (i.e., in a reference case with no
GHG emission reduction policies) in proportion to the alternatives’ effects on temperature.

The global mean change in precipitation provided by the IPCC for the A2 (high), A1B (medium),
and B1 (low) scenarios (Meehl et al. 2007a) is given as the scaled change in precipitation (as a percentage
change from 1980 to 1999 averages) divided by the increase in global mean surface warming for the same
period (per °C) as shown in Table 3.4.4-6. The IPCC provides scaling factors in the year ranges of 2011
to 2030, 2046 to 2065, 2080 to 2099, and 2180 to 2199. NHTSA used the scaling factors for the RCP 4.5
MiniCAM reference scenario in this analysis because MAGICC does not directly estimate changes in
global mean precipitation.®

Table 3.4.4-6

Global Mean Precipitation Change (scaled, % per °C) (Meehl et a/. 2007a)

Scenario 2011-2030 2046-2065 2080-2099 2180-2199
A2 (high) 1.38 1.33 1.45 NA
A1B (medium) 1.45 1.51 1.63 1.68
B1 (low) 1.62 1.65 1.88 1.89

Applying these scaling factors to the reductions in global mean surface warming provides
estimates of changes in global mean precipitation. Given that the CAFE action alternatives reduce

% Bond et al. 2004 estimates black carbon in PMy, to be 8.0 Tg/yr, with black carbon in PM,5 at 6.5 Tg/yr.
% Although MAGICC does not estimate changes in precipitation, SCENGEN does.

3-104



Chapter 3 Affected Environment and Environmental Consequences 3.4 Climate

temperature increases slightly in relation to the No Action Alternative, they also slightly reduce predicted
increases in precipitation, as shown in Table 3.4.4-7 (again based on the A1B [medium] scenario).

In addition to changes in mean annual precipitation, climate change is anticipated to affect the
intensity of precipitation, as described below (Meehl et al. 2007a):

Intensity of precipitation events is projected to increase, particularly in tropical and high
latitude areas that experience increases in mean precipitation. Even in areas where mean
precipitation decreases (most subtropical and mid-Ilatitude regions), precipitation intensity
is projected to increase but there would be longer periods between rainfall events. There
is a tendency for drying of the mid-continental areas during summer, indicating a greater
risk of droughts in those regions. Precipitation extremes increase more than does the
mean in most tropical and mid- and high-latitude areas.

Table 3.4.4-7

Global Mean Precipitation (Percent Change) Based on MiniCAM Reference Scenario Using Increases in
Global Mean Surface Temperature Simulated by MAGICC by Alternative a/

Scenario 2020 2055 2090

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

Global Temperature Above Average 1980-1999 Levels (K) for the MiniCAM reference Scenario and
Alternative CAFE Standards, Volpe Reference Results

1 No Action 0.648 1.716 2.816
2 3%lyear Increase 0.648 1.713 2.809
3 4%lyear Increase 0.648 1.712 2.806
4 ~4.3%lyear Increase, Preferred 0.648 1.712 2.806
5 5%lyear Increase 0.648 1.711 2.804
6 ~6.0%l/year Increase, MNB 0.648 1.709 2.801
7 6%lyear Increase 0.648 1.709 2.801
8 7%lyear Increase 0.648 1.709 2.800
9 ~6.6%l/year Increase, TCTB 0.648 1.709 2.800

Reduction in Global Temperature (K) for Alternative CAFE Standards, Mid-level Results (Compared to No
Action Alternative)

2 3%lyear Increase 0.000 0.003 0.006
3 4%lyear Increase 0.000 0.004 0.009
4 ~4.3%lyear Increase, Preferred 0.000 0.004 0.010
5 5%lyear Increase 0.000 0.005 0.012
6 ~6.0%l/year Increase, MNB 0.000 0.007 0.014
7 6%lyear Increase 0.000 0.007 0.014
8 7%lyear Increase 0.000 0.007 0.016
9 ~6.6%l/year Increase, TCTB 0.000 0.007 0.016
Volpe Reference level Global Mean Precipitation Change (%)

1 No Action 0.94% 2.59% 4.59%
2 3%lyear Increase 0.94% 2.59% 4.58%
3 4%lyear Increase 0.94% 2.58% 4.57%
4 ~4.3%lyear Increase, Preferred 0.94% 2.58% 4.57%
5 5%lyear Increase 0.94% 2.58% 4.57%
6 ~6.0%l/year Increase, MNB 0.94% 2.58% 4.57%
7 6%lyear Increase 0.94% 2.58% 4.57%
8 7%lyear Increase 0.94% 2.58% 4.56%
9 ~6.6%l/year Increase, TCTB 0.94% 2.58% 4.56%
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Table 3.4.4-7 (cont’d)
Global Mean Precipitation (Percent Change) Based on MiniCAM Reference Scenario Using Increases in
Global Mean Surface Temperature Simulated by MAGICC by Alternative a/
Scenario 2020 2055 2090

Reduction in Global Mean Precipitation Change for Alternative CAFE Standards (% Compared to
No Action Alternative)

2 3%lyear Increase 0.00% 0.00% 0.01%
3 4%lyear Increase 0.00% 0.01% 0.02%
4 ~4.3%lyear Increase, Preferred 0.00% 0.01% 0.02%
5 5%lyear Increase 0.00% 0.01% 0.02%
6 ~6.0%l/year Increase, MNB 0.00% 0.01% 0.02%
7 6%lyear Increase 0.00% 0.01% 0.02%
8 7%lyear Increase 0.00% 0.01% 0.03%
9 ~6.6%l/year Increase, TCTB 0.00% 0.01% 0.03%

al Note: The numbers in this table have been rounded for presentation purposes. As a result, the reductions
might not reflect the exact difference of the values in all cases.

Regional variations and changes in the intensity of precipitation events cannot be quantified
further, primarily due to the unavailability of AOGCMs required to estimate these changes. These
models are typically used to provide results among scenarios with very large changes in emissions, such
as the SRES B1 (low), A1B (medium), and A2 (high) scenarios; very small changes in emissions profiles
would produce results that would be difficult to resolve among scenarios with small changes in emissions.
Also, the multiple AOGCMs produce results that are regionally consistent in some cases but inconsistent
for other areas.

Table 3.4.4-8 summarizes the regional changes in precipitation from the IPCC Fourth Assessment
Report. Quantifying the changes in regional climate from the alternative CAFE standards is not possible
at present, but they would be expected to reduce the changes in relation to the reduction in global mean
surface temperature.

3.4.4.2.4 Sea-level Rise

IPCC identifies four primary components of sea-level rise: (1) thermal expansion of ocean water,
(2) melting of glaciers and ice caps, (3) loss of land-based ice in Antarctica, and (4) loss of land-based ice
in Greenland (IPCC 2007b). Ice-sheet discharge is an additional factor that could influence sea level over
the long term. Ocean circulation, changes in atmospheric pressure, and geological processes can also
influence sea-level rise at a regional scale (EPA 2009b). MAGICC calculates the oceanic thermal
expansion component of global mean sea-level rise using a nonlinear temperature- and pressure-
dependent expansion coefficient (Wigley 2008). It also addresses the other three primary components
through ice-melt models for small glaciers and the Greenland and Antarctic ice sheets, and excludes non-
melt sources, which the IPCC Fourth Assessment Report also excluded. Neither MAGICC 5.3.v2 nor the
IPCC Fourth Assessment Report includes more recent information, suggesting that ice flow from
Greenland and Antarctica will be accelerated. The Fourth Assessment Report estimates the ice flow to be
between 9 and 17 centimeters (3.5 and 6.7 inches) by 2100 (Wigley 2008).
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Table 3.4.4-8

(Christensen et al. 2007)

Summary of Regional Changes to Precipitation Extracted from the IPCC Fourth Assessment Report

Land Area

Sub-region

Precipitation

Snow Season and
Snow Depth

Africa

Mediterranean

and Europe

Asia

North America

Mediterranean area
and northern Sahara

Southern Africa and
western margins
East Africa

Northern Europe
Southern and Central
Europe

Mediterranean area

Central Asia
Tibetan Plateau

Northern Asia

Eastern Asia

South Asia

Southeast Asia

Northern
regions/Northern North
America

Southwest

Northeast USA

Southern Canada
Canada

Very likely to decrease

Winter rainfall likely to decrease in southern
parts

Likely to be an increase in annual mean
rainfall

Very likely to increase and extremes are
likely to increase

Very likely to decrease and precipitation days
are very likely to decrease

Precipitation in summer is likely to decrease

Precipitation in boreal winter is very likely to
increase

Precipitation in boreal winter is very likely to
increase

Precipitation in summer is likely to increase
Precipitation in boreal winter is likely to
increase

Precipitation in summer is likely to increase

Very likely to be an increase in the frequency
of intense precipitation

Extreme rainfall and winds associated with
tropical cyclones are likely to increase
Precipitation in summer is likely to increase
Very likely to be an increase in the frequency
of intense precipitation

Extreme rainfall and winds associated with
tropical cyclones are likely to increase

Precipitation in boreal winter is likely to
increase in southern parts

Precipitation in summer is likely to increase
in most parts

Extreme rainfall and winds associated with
tropical cyclones are likely to increase

Annual mean precipitation is likely to
decrease

Annual mean precipitation is very likely to
increase

Annual mean precipitation is very likely to
increase

Likely to decrease.

Snow season length
and snow depth are
very likely to decrease
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Table 3.4.4-8 (cont’d)

(Christensen et al. 2007)

Summary of Regional Changes to Precipitation Extracted from the IPCC Fourth Assessment Report

Snow Season and

America
Central America
Southern Andes

Tierra del Fuego

Southeastern South
America

Northern South
America

Southern Australia

South America

Australia and
New Zealand
Southwestern
Australia
Rest of Australia

New Zealand, South
Island
Rest of New Zealand

Polar Regions Arctic

Antarctic
Small Islands

Annual precipitation is likely to decrease
Annual precipitation is likely to decrease

Winter precipitation is likely to increase
Summer precipitation is likely to increase

Uncertain how rainfall would change

Precipitation is likely to decrease in winter
and spring

Precipitation is very likely to decrease in
winter

Precipitation is likely to increase in the west

Annual precipitation is very likely to
increase.

Very likely that the relative precipitation
increase would be largest in winter and
smallest in summer

Precipitation likely to increase

Mixed, depending on the region

Land Area Sub-region Precipitation Snow Depth
Northernmost part of Snow season length
Canada and snow depth are
likely to increase
Central and Southern South

The state of the science reflected as of the publication of the IPCC Fourth Assessment Report
projects a sea-level rise of 18 to 59 centimeters (0.6 to 1.9 feet) by 2090 to 2099 (EPA 2009b). Several
recent studies have found the IPCC estimates of potential sea-level rise might be underestimated
regarding ice loss from the Greenland and Antarctic ice sheets (Shepherd and Wignham 2007, Csatho et
al. 2008) and ice loss from mountain glaciers (Meier et al. 2007). Further, IPCC results for sea-level
projections might underestimate sea-level rise due to changes in global precipitation (Wentz et al. 2007,
Zhang et al. 2007). Rahmstorf (2007) used a semi-empirical approach to project future sea-level rise.
The approach yielded a proportionality coefficient of 3.4 millimeters per year per degree Centigrade of
warming, and a projected sea-level rise of 0.5 to 1.4 meters (1.6 to 4.6 feet) above 1990 levels in 2100
when applying IPCC Third Assessment Report warming scenarios. Rahmstorf (2007) concludes that “[a]
rise over 1 meter (3.3 feet) by 2100 for strong warming scenarios cannot be ruled out.” None of these
studies takes into account the potential complex changes in ocean circulation that might further influence
sea-level rise. Section 4.5.5 discusses sea-level rise in more detail.

Table 3.4.4-4 lists the impacts on sea-level rise under the scenarios and shows sea-level rise in

2100 ranging from 38.00 centimeters (14.96 inches) under the No Action Alternative to 37.84 centimeters

(14.89 inches) under the TCTB (Alternative 9), for a maximum reduction of 0.16 centimeters (0.063
inches) by 2100 under the No Action Alternative.
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In summary, the impacts of the proposed action and alternatives on global mean surface
temperature, precipitation, or sea-level rise are small in relation to the expected changes associated with
the emissions trajectories in the RCP 4.5 MiniCAM reference scenario.®® This is due primarily to the
global and multi-sectoral nature of the climate problem. Although these effects are small, they occur on a
global scale and are long-lived.

3.4.4.2.5 Climate Sensitivity Variations

NHTSA examined the sensitivity of projected climate effects to key technical or scientific
assumptions used in the analysis. This examination included reviewing the impact of various climate
sensitivities on the climate effects due to the No Action Alternative (Alternative 1) and the Preferred
Alternative (Alternative 4) with the RCP 4.5 MiniCAM reference scenario. Table 3.4.4-9 lists the results
from the sensitivity analysis (3.0 °C [5.4 °F] for a doubling of CO, climate sensitivity).

The use of different climate sensitivities (the equilibrium warming that occurs at a doubling of
CO; from pre-industrial levels) can affect not only warming but also sea-level rise and CO, concentration
indirectly.

As shown in Table 3.4.4-9, the sensitivity of the simulated CO, emissions in 2030, 2050, and
2100 to changes in climate sensitivity is low; the reduction of CO, concentrations from the No Action
Alternative to the Preferred Alternative in 2100 is from 3.0 to 3.2 ppm.

The sensitivity of the simulated global mean surface temperatures for 2030, 2050, and 2100
varies, as shown in Table 3.4.4-9. In 2030, the impact is low due primarily to the rate at which the global
mean surface temperature increases in response to increases in radiative forcing. In 2100, the impact is
larger due not only to the climate sensitivity but also to the change in emissions. In 2100, the reduction in
global mean surface temperature from the No Action Alternative to the Preferred Alternative in 2100
ranges from 0.009 °C (0.016 °F) for the 2.0 °C (3.6 °F) climate sensitivity to 0.015 °C (0.027 °F) for the
4.5 °C (8.1 °F) climate sensitivity, as listed in Table 3.4.4-9. The impact on global mean surface
temperature due to assumptions concerning global emissions of GHG is also important.

The sensitivity of the simulated sea-level rise to change in climate sensitivity and global GHG
emissions mirrors that of global temperature, as shown in Table 3.4.4-9. Scenarios with lower climate
sensitivities have lower increases in sea-level rise. Also, the reduction in the increase in sea-level rise is
lower under the Preferred Alternative compared to the No Action Alternative. Conversely, scenarios with
higher climate sensitivities have higher sea-level rise. The reduction in the increase of sea-level rise is
greater under the Preferred Alternative compared to the No Action Alternative. The range in reduction of
sea-level rise under the Preferred Alternative compared to the No Action Alternative is 0.08 to 0.13
centimeters (0.03 to 0.05 inch), depending on the climate sensitivity.

% These conclusions are not meant to be interpreted as expressing NHTSA’s views that impacts on global mean
surface temperature, precipitation, or sea-level rise are not areas of concern for policymakers. Under NEPA, the
agency is obligated to discuss “the environmental impact[s] of the proposed action.” 42 U.S.C. § 4332(2)(C)(i)
(emphasis added). This analysis fulfills NHTSA’s obligations in this regard.
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Table 3.4.4-9
CO; Concentrations, Global Mean Surface Temperature Increases, and Sea-level Rise (cm) for Varying
Climate Sensitivities for Selected Alternatives a/
Climate
CAFE Sensitivity Global Mean Surface Sea-level
Alternative (°C for 2xCOy) CO; Concentration (ppm) Temperature Increase (°C) Rise (cm)
2030 2050 2100 2030 2050 2100 2100
1 No Action
2.0 440.2 510.7 765.1 0.699 1.168 2.292 28.68
3.0 441.8 514.8 783.0 0.923 1.557 3.136 38.00
45 443.6 519.5 805.3 1.168 1.991 4.132 48.67
4 Preferred
2.0 439.9 509.9 762.1 0.698 1.166 2.283 28.60
3.0 441.5 514.0 779.9 0.922 1.553 3.124 37.90
4.5 443.3 518.7 802.1 1.166 1.987 4.118 48.54
Reduction compared to No Action
2.0 0.3 0.8 3.0 0.001 0.003 0.009 0.08
3.0 0.3 0.8 3.1 0.001 0.004 0.012 0.10
45 0.3 0.8 3.2 0.001 0.005 0.015 0.13
al The numbers in this table have been rounded for presentation purposes. As a result, the reductions might not
reflect the exact difference of the values in all cases.
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3.5 OTHER POTENTIALLY AFFECTED RESOURCE AREAS

This section describes the affected environment and environmental consequences of the proposed
action and alternatives on water resources (Section 3.5.1), biological resources (Section 3.5.2), land use
and development (Section 3.5.3), safety and other impacts to human health (Section 3.5.4), hazardous
materials and regulated wastes (Section 3.5.5), land uses protected under U.S. Department of
Transportation Act Section 4(f) (Section 3.5.6), historic and cultural resources (Section 3.5.7), noise
(Section 3.5.8), and environmental justice (Section 3.5.9). These sections describe the current and
projected future threats to those resources from non-global climate change impacts relevant to the CAFE
alternatives and provide primarily qualitative assessments of any potential consequences of the
alternatives, positive or negative, on these resources.

This section does not describe the affected environment in relation to, or address potential
environmental consequences resulting from, global climate change. For a description of potential impacts
resulting from global climate change, see Chapter 4.

3.5.1 Water Resources
3.5.1.1 Affected Environment

Water resources include surface water and groundwater. Surface waters are water bodies open to
the atmosphere, such as rivers, streams, lakes, oceans, and wetlands; surface waters can contain either
fresh or salt water. Groundwater is found in natural reservoirs or aquifers below Earth’s surface. Sources
of groundwater include rainfall and surface water, which penetrate the ground and recharge the water
table. Sections 3.5.1.1.1 through 3.5.1.1.3 describe existing and projected future threats to these resources
from non-global climate change impacts related to the proposed action. The production and combustion
of fossil fuels, the production of biofuels, and shifts in the location of mining activities are the identified
relevant sources of impact. Section 3.5.2 describes relevant aspects of surface water resources from a
habitat perspective. For a discussion of the effects of global climate change on freshwater and coastal
systems, see Sections 4.5.3 and 4.5.5.

Impacts to water resources during recent decades have come from a number of sources, including
increased water demand for human and agricultural use, pollution from point and non-point sources, and
climatic changes. One of the major human-caused impacts to water quality has been the extraction,
refining, and combustion of petroleum products, or oil.

3.5.1.1.1 Oil Extraction and Refining

Oil refineries, which produce gasoline and diesel fuel, and the motor vehicles that combust
petroleum-based fuels, are major sources of VOCs, SO,, NO,, CO, and other air pollutants (EPA 1995a,
EPA 1997a). In the atmosphere, SO, and NO, contribute to the formation of acid rain (the wet, dry, or
fog deposition of SO, and NO,), which enters water bodies either directly or as runoff from terrestrial
systems (see Section 3.3 for more information on air quality). Once in surface waters, these pollutants
can cause acidification of the water body, changing the acidity or alkalinity (commonly called pH) of the
system and affecting the function of freshwater ecosystems (Van Dam 1996, Baum 2001, EPA 2007). An
EPA survey of sensitive freshwater lakes and streams (those with a low capacity to neutralize or buffer
against decreases in pH) found that 75 percent of the lakes and 50 percent of the streams had experienced
acidification as a result of acid rain (EPA 2007). EPA has identified the areas of the United States most
sensitive to acid rain as the Adirondacks and Catskill Mountains in New York State, the mid-Appalachian
highlands along the east coast, the upper Midwest, and mountainous areas of the western United States
(EPA 2007).
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Water quality might also be affected by petroleum products released during the refining and
distribution process. Oil spills can lead to contamination of surface water and groundwater and can result
in impacts to drinking water and marine and freshwater ecosystems (see Section 3.5.2.1.1). EPA
estimates that, of the volume of oil spilled in “harmful quantities,” as defined under the CAA, 83.8
percent was deposited in internal/headland waters and within 3 miles of shore, with 17.5 percent spilled
from pipelines, often in inland areas (EPA 2004). The environmental impacts to and recovery time for
individual waterbodies vary based on several factors (e.g., salinity, water movement, wind, temperature),
with locations of faster-moving and warm water recovering more quickly (EPA 2008a).

During oil extraction, the primary waste product is highly saline liquid called “produced water,”
which can contain metals and other potentially toxic components (see Section 3.5.5.1.1 for more on
produced water). Produced water and other oil extraction wastes are most commonly disposed of by
reinjecting them to the well, which increases pressure and can force out more oil. Potential impacts from
these wastes generally occur when large amounts are spilled and they enter surface waters, when
decommissioned wells are improperly sealed, or when saline water from the wells intrudes into fresh
surface water or groundwater (Kharaka and Otton 2003).

Water quality impacts also occur as a result of contamination by VOCs. A nationwide USGS
study of groundwater aquifers found VOCs in 90 of 98 major aquifers sampled (Zogorski et al. 2006).
The study concluded that “...[t]he widespread occurrence of VOCs indicates the ubiquitous nature of
VOC sources and the vulnerability of many of the Nation’s aquifers to low-level VOC contamination.”
Several of the most commonly identified VOCs were a gasoline additive (gasoline oxygenate — methyl
tertiary butyl ether [MTBE]) and a gasoline hydrocarbon (toluene). USGS notes, however, that only 1 to
2 percent of the well samples had concentrations of VOCs at levels that would be of potential concern to
human health; none of the VOCs found in potentially hazardous quantities were primarily used in the
manufacture of fuels or as fuel additives (Zogorski et al. 2006). Section 3.5.5 describes toxic chemicals
released during fuel production and combustion.

3.5.1.1.2 CO, Emissions

Oceanic concentrations of CO, from anthropogenic (human-made) sources, primarily the
combustion of fossil fuels, have increased since the Industrial Revolution and will likely continue to
increase. In addition to its role as a GHG, atmospheric CO; plays a key role in the biogeochemical cycle
of carbon. Atmospheric CO, concentrations influence the chemistry of natural waters.

Atmospheric concentrations of CO, are in equilibrium with aqueous (dissolved in water) carbonic
acid, which in turn influences the aqueous concentrations of bicarbonate ion and carbonate ion. In natural
waters, the carbonate system controls pH, which in turn controls the availability of some nutrients and
toxic materials in freshwater and marine systems.

One of the large-scale non-climatic effects of an increase in CO, emissions is the potential for
ocean acidification. The ocean exchanges huge quantities of CO, with the atmosphere, and when
atmospheric concentrations rise (due to anthropogenic emissions), there is a net flux from the atmosphere
into the oceans. This decreases the pH of the oceans, reducing the availability of calcium. According to
Richardson and Poloczanska (2008), “declines in ocean pH may impact calcifying organisms, from corals
in the tropics to pteropods (winged snails) in polar ecosystems, and will take tens of thousands of years to
reequilibrate to preindustrial conditions.” Section 4.7 provides more information on the non-climate
effects of CO, on plant and animal communities.
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3.5.1.1.3 Biofuel Cultivation and Mining Activity

The need to supply agricultural products for a growing population will continue to affect water
resources; future irrigation needs are likely to include increased production of both food and biofuel crops
(Simpson et al. 2008). Global demand for water is increasing as a result of population growth and
economic development and irrigation currently accounts for around 70 percent of global water
withdrawals (Shiklomanov and Rodda 2003 in Kundzewicz et al. 2007). EPA states that “[d]emand for
biofuels is also likely to have impacts on water including increasing land in agricultural production,
resulting in increased risk of runoff of sediments, nutrients, and pesticides...[p]roduction of biofuels also
uses significant amounts of water” (EPA 2008b). Runoff from agricultural sources often contains
nitrogen, phosphorus, and other fertilizers and chemicals that harm water quality and can lead to
eutrophication (the enrichment of a water body with plant-essential nutrients that can ultimately lead to
oxygen depletion) (Vitousek et al. 1997, as in Fischlin et al. 2007). If biofuel production in the United
States continues to be based on input-intensive crops like corn and soybeans, projected expansions to
meet demand likely will result in significantly increased runoff of fertilizer and sediment (Simpson 2008).

Shifts toward fuel-saving lighter vehicles, either as a result of consumer preference for fuel-
efficient vehicles or downweighting-design decisions by manufacturers, might result in changes in mining
land-use patterns with resulting impacts to water quality (see Section 3.5.3.1.1). Metal mining results in
impacts to water resources via run-off sedimentation from cleared mining sites and degradation of
groundwater quality or quantity due to excavation and extraction activities (EPA 1995a). Shifts in
demand for lighter vehicles could mean that areas with iron deposits would experience less mining
activity, while areas where commonly used light-weight metals (such as aluminum or magnesium) might
experience an increase in mining and related water impacts.

3.5.1.2 Environmental Consequences

As discussed in Section 3.3, each action alternative is generally expected to decrease the amount
of VOCs, SO, NO,, and other air pollutants in relation to No Action Alternative (Alternative 1) levels.
Reductions in these pollutant levels would be the result of lower petroleum fuel consumption by
passenger cars and light trucks, and a potential for reduced extraction, transportation, and refining of
crude oil. NHTSA expects that lower pollutant emissions would decrease the formation of acid rain in the
atmosphere compared to the No Action Alternative, which in turn would have a beneficial impact on the
quality of freshwater by decreasing eutrophication® and acidification. As discussed in Section 3.4, the
impact of the alternative CAFE standards on CO; is relatively small compared to global emissions of
CO,. The U.S. passenger car and light truck fleet represents less than 4 percent of the global emissions of
CO; from passenger cars and light trucks, and this contribution is projected to decline in the future, due
primarily to rapid growth of emissions from developing countries.

Each alternative could lead to an indirect increase in the use of more light-weight materials in
vehicles, depending on the mix of methods manufacturers use to meet the increased CAFE standards,
economic demand, and technological capabilities. If manufacturers opted for increased production of
downweighted vehicles, shifts in the location of metal extraction could alternatively benefit water quality
in locations of decreased activity, while negatively affecting it in areas of increased activity. However,
due to uncertainty about how manufacturers would meet the new requirements, and the fact that none of

¢ Eutrophication is a process whereby water bodies, such as lakes, estuaries, or slow-moving streams receive excess
nutrients that stimulate excessive plant growth (algae, periphyton attached algae, and nuisance plants and weeds).
This enhanced plant growth reduces dissolved oxygen in the water when dead plant material decomposes and can
cause other organisms to die. See http://toxics.usgs.gov/definitions/eutrophication.html (last visited Jul. 22, 2009).
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the alternative CAFE standards prescribe vehicle downweighting, these potential impacts are not
quantifiable. Section 3.5.4 provides additional information on vehicle downweighting.

3.5.2 Biological Resources
3.5.21 Affected Environment

Biological resources include vegetation, wildlife, and special status species (those classified as
“threatened” or “endangered” under the Endangered Species Act). The U.S. Fish and Wildlife Service
has jurisdiction over terrestrial and freshwater special status species and the National Marine Fisheries
Service has jurisdiction over marine special status species. States and federal agencies, such as the
Department of the Interior’s Bureau of Land Management, also have species of concern to which they
have assigned additional protections. Sections 3.5.2.1.1 through 3.5.2.1.3 describe the existing and
projected future threats to these biological resources from non-global climate change impacts related to
the proposed action and alternatives. As discussed below, the production and combustion of fossil fuels,
the cultivation and production of biofuels from agricultural crops, and shifts in the location of mining
activities are the identified relevant sources of impacts to biological resources. Section 4.5 describes the
effects of global climate change on ecosystems.

3.5.2.1.1 Petroleum Extraction and Refining

Oil extraction activities could impact biological resources through habitat destruction and
encroachment, raising concerns about their effects on the preservation of animal and plant populations
and their habitats. Oil exploration and extraction result in intrusions into onshore and offshore natural
habitats and can involve construction within natural habitats. “The general environmental effects of
encroachment into natural habitats and the chronic effects of drilling and generating mud and discharge
water on benthic (bottom-dwelling) populations, migratory bird populations, and marine mammals
constitute serious environmental concerns for these ecosystems” (Borasin et al. 2002, in O’Rourke and
Connolly 2003).

Oil extraction and transportation can also result in spills of oil and hazardous materials. Oil
contamination of aquatic and coastal habitats can directly smother small species and is dangerous to
animals and fish if ingested or coated on their fur, skin, or scales. Oil refining and related activities result
in chemical and thermal pollution of water, both of which can be harmful to animal and plant populations
(Borasin et al. 2002, in O’Rourke and Connolly 2003). Offshore and onshore drilling and oil transport
can lead to spills, vessel or pipeline breakage, and other accidents that release petroleum, toxic chemicals,
and highly saline water into the environment and affect plant and animal communities.

Oil extraction, refining, and transport activities, and the combustion of fuel during motor-vehicle
operation, result in air emissions that affect air quality and can contribute to the production of acid rain.
These effects can result in negative impacts to plants and animals. Once present in surface waters, air
pollutants can cause acidification of waterbodies, changing the pH of the system and affecting the
function of freshwater ecosystems. EPA (2009) states:

...plants and animals living within an ecosystem are highly interdependent...Because of
the connections between the many fish, plants, and other organisms living in an aquatic

ecosystem, changes in pH or aluminum levels affect biodiversity as well. Thus, as lakes
and streams become more acidic, the numbers and types of fish and other aquatic plants
and animals that live in these waters decrease.
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Acid rain has also been shown to affect forest ecosystems negatively, both directly and indirectly.
These impacts include stunted tree growth and increased mortality, primarily as a result of the leaching of
calcium and other soil nutrients (Driscoll et al. 2001, DeHayes et al. 1999, Baum 2001). Declines in
biodiversity of aquatic species and changes in terrestrial habitats likely have ripple effects on other
wildlife that depend on these resources.

The combustion of fossil fuels and certain agricultural practices have lead to a disruption in the
nitrogen cycle (the process by which gaseous nitrogen from the atmosphere is used and recycled by
organisms) with serious repercussions for biological resources. Nitrogen-cycle disruption has occurred
through the introduction of large amounts of anthropogenic nitrogen in the form of ammonium and
nitrogen oxides to aquatic and terrestrial systems (Vitousek 1994). Increased availability of nitrogen in
these systems is a major cause of eutrophication in freshwater and marine waterbodies. Eutrophic
systems typically contain communities dominated by phytoplankton (free-floating microscopic plants).
Eutrophication can ultimately result in the death of fish and other aquatic animals, as well as harmful
algal blooms. Acid rain enhances eutrophication of aquatic systems through the deposition of additional
nitrogen (Lindberg 2007).

3.5.2.1.2 CO, Emissions

Ocean acidification as a result of increasing concentrations of atmospheric CO,, primarily from
the combustion of fossil fuels, is expected to affect calciferous marine organisms. In conjunction with
rapid climate change, ocean acidification could pose severe threats to coral reef ecosystems. Hoegh-
Guldberg et al. (2007) state that “[u]nder conditions expected in the 21st century, global warming and
ocean acidification will compromise carbonate accretion, with corals becoming increasingly rare on reef
systems. The result will be less diverse reef communities and carbonate reef structures that fail to be
maintained.”

In contrast to its potential adverse effect on the productivity of marine ecosystems, higher CO,
concentrations in the atmosphere could increase the productivity of terrestrial systems, because plants use
CO; as an input to photosynthesis. The IPCC Fourth Assessment Report states that “[o]n physiological
grounds, almost all models predict stimulation of carbon assimilation and sequestration in response to
rising CO,, called CO, fertilization” (Denman et al. 2007).

Under bench-scale and field-scale experimental conditions, several investigators have found that
higher concentrations have a “fertilizer” effect on plant growth (e.g., Long et al. 2006, Schimel et al.
2000). IPCC reviewed and synthesized field and chamber studies, finding that:

There is a large range of responses, with woody plants consistently showing NPP [net
primary productivity] increases of 23 to 25 percent (Norby et al. 2005), but much smaller
increases for grain crops (Ainsworth and Long 2005)...Overall, about two-thirds of the
experiments show positive response to increased CO, (Ainsworth and Long 2005,
Denman et al. 2007). Since saturation of CO, stimulation due to nutrient or other
limitations is common (Dukes et al. 2005, Kdrner et al. 2005, both in Denman et al.
2007), it is not yet clear how strong the CO, fertilization effect actually is.

The CO, fertilization effect could mitigate some of the increase in atmospheric CO,
concentrations by resulting in more storage of carbon in vegetation.

Increased atmospheric CO,, in conjunction with other environmental factors and changes in plant
communities, could alter growth, abundance, and respiration rates of some soil microbes (Lipson et al.
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2005, Chung et al. 2007, Lesaulnier et al. 2008). Section 4.7 provides more information on the non-
climate effects of CO, on plant and animal communities.

3.5.2.1.3 Land Disturbances Due to Biofuel Production and Mining

Future demands for biofuel production are predicted to require increased commitments of land to
agricultural production (EPA 2008b). Placing additional land into agricultural production or returning
marginal agricultural land to production to grow perennial grass or trees for use in cellulosic ethanol
production would decrease the area available as natural habitat. A decrease in habitat and potential
habitat for plants and animal species would likely result in negative impacts to certain species. Increased
agriculture production would also likely result in increased surface runoff of sediments and fertilizers.
Additional fertilizer inputs to water could increase eutrophication and associated impacts. Sediment
runoff can settle to the bottom of waterbodies and degrade essential habitat for some species of aquatic
organisms, bury food sources and areas used for spawning, and kill benthic organisms (EPA 2000a).

As stated in Section 3.5.1.1.3, a shift toward lighter vehicles would likely result in changes to
mining land-use patterns and impacts to water quality; such changes could affect aquatic and terrestrial
ecosystems. EPA notes that mining activities could result in the destruction of terrestrial habitat, loss of
fish populations due to water-quality impacts, and a loss of plants due to increased dust (EPA 1995a). As
previously stated, such a shift would likely be beneficial in areas of decreased activity and detrimental in
areas of increased activity.

3.5.2.1.4 Endangered Species

Off-shore drilling, on-shore oil and gas drilling, and roads created to access remote extraction
sites through habitats used by threatened or endangered species may be relevant considerations for these
plants and animals both directly, through loss of individual animals or habitat, and indirectly, through
water-quality degradation or cumulative impacts with other projects. Loss of potential habitat to the
production of biofuels could also result in issues for some species (e.g., diminished potential for habitat
expansion, increased runoff-related issues).

Increased anthropogenic inputs of nitrogen to terrestrial, aquatic, and microbial communities
containing rare plants and animals could also be relevant considerations for threatened and endangered
species. In ecosystems with certain vegetation and soil types, this increased nitrogen availability can
result in reduced biodiversity or the exclusion of certain endemic species in favor of those adapted to
make use of these nutrients to their competitive advantage (Bobbink et al. 1998, Fenn et al. 2003, Weiss
1999). For example, the decline of certain nutrient-poor native grasslands in California, which serve as
critical habitat for the Bay checkerspot butterfly, is likely partially due to an increase in invasive grass
species made possible by such nutrient inputs (Weiss 1999).

3.5.2.2 Environmental Consequences

The decrease in overall fuel consumption by passenger cars and light trucks, anticipated under all
of the alternatives except the No Action Alternative, could lead to reductions in oil exploration,
extraction, transportation, and refining. NHTSA expects that a reduction in these activities would result
in decreased impacts to on- and off-shore habitat and plant and animal species. This decrease could have
a small overall benefit to plants and animals, primarily through decreased levels of direct ground
disturbance and releases of oil and hazardous materials. Reductions in the rate of fuel consumption
increase under all of the alternatives compared to the No Action Alternative would lead to overall
decreases in the release of SO, and NO,. Reductions in acid rain and anthropogenic nutrient deposition
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could lower levels of eutrophication in surface waters and could slow direct impacts to ecosystems and to
soil leaching.

Reductions in the rate of fuel consumption increase would also lead to a decrease in the release of
CO, compared to the No Action Alternative. Lower levels of atmospheric CO, could slow projected
effects to terrestrial plant growth, calciferous marine organisms, and microorganisms. However, as
discussed in Section 3.5.1.2, the reduction in CO, as a result of the proposed action and alternatives
would be relatively small compared to current and projected global CO, releases (see Chapter 2 and
Section 3.3).

The alternatives could lead to an increase in mining for light-weight raw materials, depending on
the mix of methods manufacturers use to meet the new CAFE standards, economic demands from
consumers and manufacturers, and technological developments. Depending on these factors, increased
mining land-disturbance activities could affect aquatic health due to increased sedimentation. However,
due to the uncertainty surrounding how manufacturers would meet the new requirements and the fact that
none of the alternatives analyzed prescribe vehicle downweighting, these potential effects are not
guantifiable. It would be speculative to associate any of these potential general impacts to any particular
location or to any particular biological resource.

NHTSA has carefully considered the requirements of the Endangered Species Act and determined
that Section 7(a)(2) consultation is not required for this action. See Appendix G for more information.

3.5.3 Land Use and Development
3.5.3.1 Affected Environment

Land use and development refers to human activities that alter land (e.g., industrial and
residential construction in urban and rural settings, clearing of natural habitat for agricultural or industrial
use) and could affect the amount of carbon or biomass in existing forest or soil stocks in the affected
areas. For purposes of this analysis, shifts in agricultural and mining production and changes to
manufacturing plants that produce passenger cars and light trucks are the identified relevant sources of
impact.

3.5.3.1.1 Changes in Agricultural Production and Mining

Biofuel production is predicted to require increased devotion of land to agricultural production
(EPA 2008b, Keeney and Hertel 2008). Converting areas into cropland would decrease the overall land
area kept in a natural state and the potential area available for other uses (such as commercial
development or pastureland) (Keeney and Hertel 2008). There is uncertainty regarding how much
additional land could be required to meet projected biofuel needs in the United States, and how an
increase in biofuel production could affect other land uses (Keeney and Hertel 2008).

Shifts toward fuel-saving lighter vehicles, either as a result of consumer preference for fuel-
efficient vehicles or downweighting design decisions by manufacturers, might result in changes in mining
land-use patterns. Mining for the minerals needed to construct these lighter vehicles (primarily aluminum
and magnesium) could shift some metal-extraction activities to areas rich in these resources.

Schexnayder et al. (2001) noted that such a shift in materials “could reduce mining for iron ore in the
United States, but increase the mining of bauxite for aluminum, magnesium, titanium, and other materials
in such major countries as Canada, China, and Russia and in many small, developing countries, such as
Guinea, Jamaica, and Sierra Leone.”
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3.5.3.1.2 Manufacturing Changes

Recent shifts in consumer demand in the United States away from less-fuel-efficient vehicles
have begun to change the types of vehicles produced and the manufacturing plants where they are made.
Sharp decreases in demand for trucks and SUVs have recently resulted in plant closures and production
shifts to plants where small cars and gas-electric hybrid vehicles are made (WWJ News Radio 2008,
Keenan and Mckenna 2008, Bunkley 2008).

3.5.3.2 Environmental Consequences

Depending on how manufacturers achieve reductions in vehicle weight, downweighted vehicles
could result in shifts in mining from areas containing iron to those containing aluminum and magnesium,
and shifts from facilities that process iron ore (for iron and steel) to those that process bauxite (for
aluminum) and brine (for magnesium). These changes would have implications for environmental issues
associated with land use and development, and material processing. However, due to the uncertainty
surrounding how manufacturers would meet the new requirements and the fact that none of the analyzed
alternatives prescribe vehicle downweighting (much less specific engineering and materials shifts to
reduce vehicle mass), these potential environmental impacts are not quantifiable. See Section 3.5.4 for
more information on vehicle downweighting.

Major changes to manufacturing facilities, such as those occurring with the apparent shift in
consumer demand toward more fuel-efficient vehicles, might have implications for environmental issues
associated with land use and development. However, NHTSA’s review of existing and available
technologies and capabilities shows that the CAFE standards under all the action alternatives can be met
by existing and planned manufacturing facilities. Because of the availability of sufficient existing and
planned capacity, and because none of the alternatives prescribe particular technologies for meeting these
standards, the various alternatives are not projected to force changes in product mixes that would result in
plant changes.

3.5.4 Safety and Other Impacts to Human Health

NHTSA has analyzed how future improvements in fuel economy might affect human health and
welfare through vehicle safety performance and the rate of traffic fatalities. The agency also considered
how the new standards might affect energy concerns, which could have ramifications for family health
and welfare. For more details on this analysis, see Section IV of the joint preamble and Chapter 9 of the
RIA.

3.5.5 Hazardous Materials and Regulated Wastes
3.55.1 Affected Environment

Hazardous wastes are defined here as solid wastes, which also include certain liquid or gaseous
materials, that because of their quantity and concentration, or their physical, chemical, or infectious
characteristics, could cause or contribute to an increase in mortality or an increase in serious irreversible
or incapacitating reversible illness or could pose a substantial hazard to human health or the environment
when improperly treated, stored, used, transported, disposed of, or otherwise managed. Hazardous wastes
are generally designated as such by individual states or EPA under the Resource Conservation and
Recovery Act of 1976. Additional federal and state legislation and regulations, such as the Federal
Insecticide, Fungicide, and Rodenticide Act, determine handling and notification standards for other
potentially toxic substances. For purposes of this analysis, hazardous materials and wastes generated
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during the oil-extraction and refining processes and by agricultural production and mining activities are
the identified relevant sources of impact.

3.5.5.1.1 Wastes Produced during the Extraction Phase of Oil Production

The primary waste created during the extraction of oil is “produced water,” highly saline water
pumped from oil and gas wells during mining (American Petroleum Institute 2000, EPA 2000b). In 1995,
the onshore oil and gas industry produced approximately 15 billion barrels of produced water (American
Petroleum Institute 2000). Produced water is generally “highly saline (total dissolved solids may exceed
350,000 milligrams per liter [mg/L]), may contain toxic metals, organic and inorganic components, and
radium-226/228 and other naturally occurring radioactive materials” (Kharaka and Otton 2003). Drilling
wastes, primarily mud and rock cuttings, account for 149 million barrels of extraction wastes.

“Associated wastes,” generally the most hazardous wastes produced during extraction (often containing
benzenes, arsenic, and toxic metals), account for another 22 million barrels (The American Petroleum
Institute 2000, EPA 2000b).

Wastes produced during oil and gas extraction have been known to have serious environmental
effects on soil, water, and ecosystems (Kharaka and Otton 2003, O’Rourke and Connolly 2003). Onshore
environmental effects result “primarily from the improper disposal of large volumes of saline water
produced with oil and gas, from accidental hydrocarbon and produced water releases, and from
abandoned oil wells that were not correctly sealed” (Kharaka and Otton 2003). Offshore effects result
from improperly treated produced water released into the waters surrounding the oil platform (EPA
2000b).

3.5.5.1.2 Wastes Produced during the Refining Phase of Oil Production

Wastes produced during the petroleum-refining process are primarily released to the air and
water, accounting for 75 percent (air emissions) and 24 percent (wastewater discharges) of the total (EPA
1995a). EPA defines a release as the “on-site discharge of a toxic chemical to the environment...
emissions to the air, discharges to bodies of water, releases at the facility to land, as well as contained
disposal into underground injection wells” (EPA 1995a). EPA reports that nine of the 10 most common
toxic substances released by the petroleum-refining industry are volatile chemicals, highly reactive
substances prone to state changes or combustion, that include benzene, toluene, ethylbenzene, xylene,
cyclohexane, 1,2,4-trimethylbenzene and ethylbenze (EPA 1995a). These substances are present in crude
oil and in finished petroleum products. Other potentially dangerous substances commonly released
during the refining process include ammonia, gasoline additives (methanol, ethanol, and MTBE), and
chemical feedstocks (propylene, ethylene, and napthalene) (EPA 1995a). Spent sulfuric acid is by far the
most commonly produced toxic substance; however, it is generally reclaimed instead of released or
transferred for disposal (EPA 1995a).

Wastes released during the oil-refining process can cause environmental impacts to water quality,
air quality, and human health. The volatile chemicals released during the refining process are known to
react in the atmosphere and contribute to ground-level ozone and smog (EPA 1995a). Several of the
produced volatile chemicals are also known or suspected carcinogens and many others are known to
cause respiratory problems and impair internal-organ functions, particularly in the liver and kidneys (EPA
1995a). Ammonia is a form of nitrogen and can contribute to eutrophication in surface waters.

3.5.5.1.3 Agricultural Materials

Agricultural production, especially of the type required to grow the corn and soybeans most
commonly used to produce biofuels in the United States, also results in the release of potentially

3-119



3.5 Other Potentially Affected Resource Areas Chapter 3 Affected Environment and Environmental Consequences

hazardous materials and wastes. Wastes from agricultural production can include pesticide (insecticides,
rodenticides, fungicides, and herbicides) and fertilizer runoff and leaching, wastes used in the
maintenance and operation of agricultural machinery (used oil, fuel spills, organic solvents, metal
machining wastes, spent batteries), and other assorted process wastes (EPA 2000c).

Agricultural wastes in the form of runoff from agricultural fields can cause environmental
impacts to water and human health. Fertilizers can run off into surface waters and cause eutrophication,
while pesticides can directly affect beneficial insects and wildlife (EPA 2000c). A National Renewable
Energy Lab report concludes that the negative environmental impacts on soil and water due to impacts of
increased biofuel production are likely to occur disproportionately in the Midwest, where most of these
crops are grown (Powers 2005). Human health can also be affected by improperly handled or applied
pesticides, with potential effects ranging from minor respiratory or skin inflammation to death (EPA
2000c). Nitrogen fertilizer runoff to drinking-water sources can lead to methemoglobinemia, the
potentially fatal binding of a form of nitrogen to hemoglobin in infants (Powers 2005).

Ethanol, as a biofuel additive to gasoline, is suspected of enhancing the plume size after a
gasoline-blended ethanol spill and might decrease degradation of the spilled hydrocarbon and related
compounds, such as benzene (Powers et al. 2001, Deeb et al. 2002, Williams et al. 2003).

3.5.5.1.4 Automobile Production and Assembly

Motor vehicles and the motor vehicle equipment industry, and businesses engaged in the
manufacture and assembly of cars, trucks, and buses produce hazardous materials and toxic substances.
EPA reports that solvents (xylene, methyl ethyl ketone, acetone, etc.) are the most commonly released
toxic substances it tracks for this industry (EPA 1995a). These solvents are used to clean metal and in the
vehicle-finishing process during assembly and painting (EPA 1995a). Other industry wastes include
metal paint and component-part scrap.

In addition, studies have suggested that the substitution of lighter-weight materials (such as
aluminum, magnesium, titanium, or plastic) for steel and iron to increase fuel efficiency could increase
the total waste stream resulting from automobile manufacturing (Schexnayder et al. 2001). Mining
wastes generated during the extraction of these lighter raw materials would likely increase substantially,
primarily due to aluminum mining, and other production wastes (e.g., from refining of aluminum and
plastic manufacturing) could also increase (Schexnayder et al. 2001, Dhingra et al. 1999). The extraction
and processing of these metals and the production of manmade fibers and plastics also generate various
hazardous wastes (EPA 1995b, EPA 1997b). An assessment of the solid and hazardous wastes generated
during the production of three light-weight concept cars concluded the net generation of waste would
increase versus conventional vehicles; however, the study also noted that the generation of most
hazardous materials of particular concern to human health (e.g., cadmium, chlorine, lead) emitted during
the production of vehicles appeared to decrease in the vehicle models analyzed (Schexnayder et al. 2001).
Recycling of vehicles at the end of the vehicle life could help to offset some of the projected net increase
in waste production versus primarily steel/iron construction vehicles.

3.5.5.1.5 CO; Emissions

CO, is not classified as a hazardous material or regulated waste. For a discussion of the release
of CO; relevant to the proposed action and alternatives and its impacts on climate change, see Section 3.4.
For a discussion of the impacts of CO, on water resources, see Section 3.5.1.1.2. For a discussion of the
impacts of CO, on biological resources, see Section 3.5.2.1.2.
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3.55.2 Environmental Consequences

The projected reduction in fuel production and consumption as a result of the proposed action and
alternatives could lead to a reduction in the amount of hazardous materials and wastes created by the oil-
extraction and refining industries. NHTSA expects corresponding decreases in the associated
environmental and health impacts of these substances. However, these effects would likely be small if
they occurred, because of the limited overall effect of the proposed action and alternatives on these areas.

All of the alternatives could lead to the use of more light-weight materials in vehicles, depending
on the mix of methods manufacturers use to meet the new CAFE standards, economic demands from
consumers and manufacturers, and technological developments. If manufacturers pursued vehicle
downweighting, these could be a net increase in the waste stream. However, due to the uncertainty
surrounding how manufacturers would meet the new requirements and the fact that none of the
alternatives analyzed prescribes vehicle downweighting (or specific means of vehicle downweighting),
these potential impacts are not quantifiable. See Section 3.5.4 for additional information on vehicle
downweighting.

3.5.6 Land Uses Protected under U.S. Department of Transportation Act Section 4(f)
3.5.6.1 Affected Environment

Section 4(f) resources are publicly owned parks, recreational areas, wildlife and waterfowl
refuges, or public and private historical sites to which the DOT gives special consideration. Originally
included as part of the Department of Transportation Act of 1966, Section 4(f) stipulates that DOT
agencies cannot approve the use of land from publicly owned parks, recreational areas, wildlife and
waterfowl refuges, or public and private historical sites unless “(1) there is no feasible and prudent
alternative to the use of such land, and (2) such program includes all possible planning to minimize harm
to such park, recreational area, wildlife and waterfowl refuge, or historic site resulting from such use.” 49
U.S.C. 303.

3.5.6.2 Environmental Consequences

“Section 4(f) only applies where land is permanently incorporated into a transportation facility
and when the primary purpose of the activity on the 4(f) resource is for transportation” (FHWA 2005).
Because the proposed action in this EIS does not meet these criteria, Section 4(f) does not apply.

3.5.7 Historic and Cultural Resources
3571 Affected Environment

The National Historic Preservation Act of 1966 (16 U.S.C. 470 et seq.), Section 106, states that
agencies of the Federal Government must take into account the impacts of their action to historic
properties; the regulations to meet this requirement can be found at 36 CFR Part 800. This process,
known as the “Section 106 process,” is intended to support historic preservation and mitigate impacts to
significant historical or archeological properties through the coordination of federal agencies, states, and
other affected parties. Historic properties are generally identified through the National Register of
Historic Places, which lists properties of significance to the United States or a particular locale because of
their setting or location, contribution to or association with history, or unique craftsmanship or materials.
National Register-eligible properties must also be sites “A. That are associated with events that have
made a significant contribution to the broad patterns of our history; or B. That are associated with the
lives of persons significant in our past; or C. That embody the distinctive characteristics of a type, period,
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or method of construction, or that represent the work of a master, or that possess high artistic values, or
that represent a significant and distinguishable entity whose components may lack individual distinction;
or D. That have yielded, or may be likely to yield, information important in prehistory or history.”

36 CFR 60.4. Acid rain as a result of the processing of petroleum products and the combustion of
petroleum-based fuels is the identified relevant source of impact to historic and cultural resources for this
analysis.

Acid rain, the primary source of which is the combustion of fossil fuels, is one cause of
degradation to exposed cultural resources and historic sites. EPA states that “[a]cid rain and the dry
deposition of acidic particles contribute to the corrosion of metals (such as bronze) and the deterioration
of paint and stone (such as marble and limestone). These effects substantially reduce the societal value of
buildings, bridges, cultural objects (such as statues, monuments, and tombstones), and cars” (EPA 2007).

3.5.7.2 Environmental Consequences

The projected reduction in fuel production and combustion as a result of the proposed action and
alternatives could lead to a minor reduction in the amount of pollutants that cause acid rain. A decrease in
the production of such pollutants could result in a corresponding decrease in the amount of damage to
historic and other structures caused by acid rain. However, such effects are not quantifiable.

3.5.8 Noise
3.5.8.1 Affected Environment

Excessive amounts of noise, which is measured in decibels, can present a disturbance and a
hazard to human health at certain levels. Potential health hazards from noise range from annoyance
(sleep disturbance, lack of concentration, and stress) to hearing loss at high levels (Delucchi and Hsu
1998, Geary 1998, Fleming et al. 2005). Motor-vehicle noise also affects property values. A study of the
impacts of roadway noise on property values estimated this cost to be roughly 3 billion dollars in 1991
dollars (Delucchi and Hsu 1998). The noise from motor vehicles has been shown to be one of the primary
causes of noise disturbance in homes (OECD 1988, in Delucchi and Hsu 1998, and Geary 1998). Noise
generated by vehicles causes inconvenience, irritation, and potentially even discomfort to occupants of
other vehicles, to pedestrians and other bystanders, and to residents or occupants of surrounding property.

3.5.8.2 Environmental Consequences

As a result of the rebound effect (the increase in VMT as the cost per mile for fuel decreases),
NHTSA predicts that there will be increased vehicle use under all of the alternatives; higher overall VMT
would result in increases in vehicle road noise. However, location-specific analysis of noise impacts is
not possible based on available data. Noise levels are location specific, meaning factors such as the time
of day at which increases in traffic occur, existing ambient noise levels, the presence or absence of noise
abatement structures, and the location of schools, residences, and other sensitive noise receptors all
influence whether there will be noise impacts.

All of the alternatives could lead to an increase in use of hybrid vehicles, depending on the mix of
methods manufacturers use to meet the new CAFE standards, economic demands from consumers and
manufacturers, and technological developments. An increased percentage of hybrid vehicles could result
in reduced road noise, potentially offsetting some of the increase in road noise predicted to result from
increased VMT. However, due to the uncertainty surrounding how manufacturers would meet the new
requirements, the fact that none of the alternatives prescribes increased production of hybrid vehicles, and
the location-specific nature of noise impacts, these potential impacts are not quantifiable.
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3.5.9 Environmental Justice
3.5.9.1 Affected Environment

Federal agencies must identify and address disproportionately high and adverse impacts to
minority and low-income populations in the United States (Executive Order 12898, Federal Actions to
Address Environmental Justice in Minority Populations and Low-Income Populations). DOT Order
5610.2 establishes the process the Department uses to “incorporate environmental justice principles (as
embodied in the Executive Order) into existing programs, policies, and activities.” The production and
use of fossil fuels and the production of biofuels are the identified relevant sources of impact to
environmental populations for this analysis. For a discussion of the effects of climate change on
environmental justice populations, see Section 4.6.

Numerous studies have noted that there appears to be a historic and ongoing relationship between
the environmental impacts of petroleum extraction, processing, and use and environmental justice
populations (Pastor et al. 2001, O’Rourke and Connolly 2003, Lynch et al. 2004, Hymel 2007, Srinivasan
et al. 2003).

Potential impacts of the oil exploration and extraction process on environmental justice
communities include “human health and safety risks for neighboring communities and oil industry
workers, and displacement of indigenous communities” (O’Rourke and Connolly 2003). Subsistence-use
activities (collecting plants or animals to fulfill basic needs for food, clothing, or shelter) can also be
affected by extraction and exploration through the direct loss of subsistence-use areas or impacts to
culturally/economically important plants and animals as a result of a spill or hazardous-material release
(O’Rourke and Connolly 2003, Kharaka and Otton 2003).

It has been shown that minority and low income populations often disproportionately reside near
high-risk polluting facilities, such as oil refineries (Pastor et al. 2001, Graham et al. 1999, O’Rourke and
Connolly 2003), and “mobile” sources of air toxins and pollutants, as in the case of populations residing
near highways (Morello-Frosch 2002, Jerrett et al. 2001, O’Neill et al. 2003). Populations near refineries
could be disproportionately affected by exposure to potentially dangerous petroleum and by-products of
the refining process, such as benzene (Borasin et al. 2002). Exposure to the toxic chemicals associated
with refineries, primarily by refinery workers, has been shown to be related to increases in certain
diseases and types of cancer (Pukkala 1998, Chan et al. 2006); the precise nature and severity of these
health impacts are still under debate. Pollutants emitted primarily by transportation sources, such as NOy
and CO, are often found in higher concentrations near roadways and other emission sources (Zhou and
Levy 2007). These pollutants have been reported in higher concentrations in areas with high fractions of
disadvantaged populations, such as minorities and low-income groups (Jerret et al. 2001, Morello-Frosch
2002). Recent reviews by health and medical researchers indicate a general consensus that proximity to
high-traffic roadways could result in adverse cardiovascular and respiratory effects, among other possible
impacts ( HEI 2010; Heinrich and Wichmann, 2004; Salam et al., 2008; Adar and Kaufman, 2007). The
exact nature of the relationship between these health impacts, traffic-related emissions, and the influence
of confounding factors or modifying factors such as traffic noise are not fully understood at this time
(Samet 2007; HEI 2010).

The production of biofuels could, depending on the mix of agricultural crops or crop residues
used in its production, affect food prices. The International Food Policy Research Institute states, “An
aggressive biofuel scenario that assumes that current plans for expansion of the sector in Africa, Asia,
Europe, and North and South America are actually realized could lead to substantial price increases for
some food crops by 2020 — about 80 percent for oilseeds and about 40 percent for maize — unless new
technologies are developed that increase efficiency and productivity in both crop production and biofuel
processing” (von Braun and Pachauri 2006). Such an increase in food prices would disproportionately
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affect low income populations, because these groups typically spend a larger share of their incomes on
food.

3.5.9.2 Environmental Consequences

The projected reduction in fuel production and consumption as a result of the action alternatives
could lead to a minor reduction in the amount of direct land disturbance as a result of oil exploration and
extraction, and the amount of air pollution produced by the oil refineries. There could be corresponding
decreases in impacts on environmental justice populations as a result of the alternatives, but the effects of
any such decreases are not quantifiable and would likely be minor, if they occurred.

As discussed in Section 3.3, the overall decrease in emissions predicted to occur as a result of the
proposed new CAFE standards is not evenly distributed due to the increase in VMT from the rebound
effect and regional changes in upstream emissions. As a result, some criteria and toxic air pollutants are
predicted to increase in some air quality nonattainment areas. The large size of each nonattainment area
and the minor emissions increases in affected nonattainment and other areas make it unlikely that there
would be disproportionate effects to environmental justice populations.
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3.6 UNAVOIDABLE IMPACTS AND IRREVERSIBLE AND IRRETRIEVABLE RESOURCE
COMMITMENT

3.6.1 Unavoidable Adverse Impacts

The National Highway Traffic Safety Administration (NHTSA) proposed action is to implement
new Corporate Average Fuel Economy (CAFE) standards for model years (MY's) 2012-2016. Under
Alternative 1 (No Action), neither NHTSA nor EPA would issue a rule regarding fuel economy or GHG
emissions for MYs 2012-2016. Each of the eight action alternatives (Alternatives 2 through 9) would
result in a decrease in carbon dioxide (CO,) emissions and associated climate change effects and a
decrease in energy consumption as compared to the No Action Alternative. However, total energy
consumption and CO, emissions by U.S. passenger cars and light trucks are projected to continue to
increase under all of the alternatives as a result of projected increases in the number of these vehicles in
use and the total number of miles they are driven each year (as measured by vehicle miles traveled, or
VMT).

Based on NHTSA’s current understanding of global climate change, certain effects are likely to
occur as a consequence of accumulated total greenhouse gas (GHG) emissions in Earth’s atmosphere.
Neither the proposed action nor its alternatives would prevent these effects. As described in Section
3.4.4.2, each of the action alternatives could contribute to reductions in global GHG emissions from the
levels that would occur if average fuel economy were to continue at its current levels, thus diminishing
these anticipated changes in the global climate.

Oxides of nitrogen (NOy), particulate matter (PM,s), oxides of sulfur (SOy), volatile organic
compounds (VOCs), benzene, 1,3-butadiene, and diesel particulate matter (DPM) exhibit decreases in
emissions for all action alternatives and analysis years as compared to their levels under the No Action
Alternative. Any negative health impacts associated with these emissions are expected to be similarly
reduced, and there would be no unavoidable negative impacts of these emissions.

According to NHTSA'’s analysis, emissions of carbon monoxide (CO) acetaldehyde, acrolein,
1,3-butadiene, and formaldehyde could increase under certain alternatives from the levels that are
projected under the No Action Alternative. Thus, the potential for unavoidable impacts depends on the
selection of the final standards. The CO increases would occur only under Alternatives 2 through 4 and
would be approximately 0.7 percent or less over the No Action Alternative. The increases in emissions of
acetaldehyde, acrolein, 1,3-butadiene, and formaldehyde could occur under any of the action alternatives
depending on the pollutant and analysis year. The maximum projected increases in emissions, compared
to the No Action Alternative, are 0.9 percent for acetaldehyde (under Alternative 8 in 2020), 18.4 percent
for acrolein (under Alternative 8 in 2030), 0.7 percent for 1,3-butadiene (under Alternative 3 in 2030),
and 9.4 percent for formaldehyde (under Alternative 8 in 2030). Under the Preferred Alternative
(Alternative 4) the increases in emissions in 2030 compared to the No Action Alternative would be 50
tons (0.6 percent) for acetaldehyde, 6 tons (1.5 percent) for acrolein, 25 tons (0.7 percent) for 1,3-
butadiene, and 33 tons (0.4 percent) for formaldehyde.

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 action alternatives, largely due to increases in
vehicle miles traveled. These increases represent a slight decline in the rate of reductions being achieved
by implementation of Clean Air Act standards.
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3.6.2 Short-term Uses and Long-term Productivity

The eight action alternatives (Alternatives 2 through 9) would result in a decrease in energy
(crude oil) consumption and reductions in CO, emissions and associated climate change impacts
compared to those of Alternative 1, No Action. Manufacturers would need to apply various technologies
to the production of passenger cars and light trucks to meet the MY's 2012-2016 CAFE standards under
the eight action alternatives. NHTSA cannot predict which specific technologies manufacturers would
apply to meet the CAFE standards under any of the eight action alternatives; however, NHTSA estimates
that existing technologies and existing vehicle production facilities can be applied to meet the standards
under the eight action alternatives. Some vehicle manufacturers might need to commit additional
resources to existing, redeveloped, or new production facilities to meet the CAFE standards. Such short-
term uses of resources by vehicle manufacturers to meet the CAFE standards would enable the long-term
reduction of national energy consumption and would enhance long-term national productivity.

3.6.3 Irreversible and Irretrievable Commitment of Resources

Energy consumption in the United States would decrease under all the action alternatives
compared to the No Action Alternative. Tables 3.2.3-1, 3.2.3-2 and 3.2.3-3 (see Section 3.2 of this EIS)
summarize fuel consumption under each alternative. For the Preferred Alternative (Alternative 4) the fuel
savings® over the No Action Alternative in 2060 would be 21.9 billion gallons for passenger cars and
another 13.1 billion gallons for light trucks.

As discussed in Section 3.6.2, manufacturers would need to apply various technologies to the
production of passenger cars and light trucks to meet the MYs 2012-2016 CAFE standards under the
eight action alternatives. NHTSA cannot predict which specific technologies manufacturers would apply
to meet the CAFE standards under any of the eight action alternatives. Existing technologies and existing
vehicle production facilities can be applied to meet the CAFE standards under the eight action
alternatives. However, some vehicle manufacturers might need to commit additional resources to
existing, redeveloped, or new production facilities to meet the standards. The specific amounts and types
of irretrievable resources (such as electricity and other energy consumption) manufacturers would expend
in meeting the CAFE standards would depend on the specific methods and technologies manufacturers
choose to implement. Commitment of resources for manufacturers to comply with the CAFE standards
would tend to be offset by the fuel savings from implementing the standards.

% Fuel savings are expressed as the sum of the number of gallons of diesel fuel and gasoline without adjustment for
the energy content per gallon of each fuel.
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3.7 EPA PROPOSED ACTION AND ANALYSIS
3.7.1 Overview

As explained in Chapter 1, in a joint rulemaking being issued in parallel with this EIS, NHTSA
and EPA are proposing a strong and coordinated federal greenhouse gas and fuel economy program for
light-duty vehicles (passenger cars, light-duty trucks, and medium-duty passenger), referred to as the
National Program. This rule proposes to increase vehicle fuel economy and reduce vehicle GHG
emissions. NHTSA is proposing CAFE standards under EPCA, as amended by EISA 2007, and EPA is
proposing its first-ever GHG emissions standards under the CAA. This joint proposal is consistent with
the President’s announcement on May 19, 2009 of a National Fuel Efficiency Policy that will improve
fuel economy and reduce greenhouse gas emissions for all new cars and light-duty trucks sold in the
United States, and the Notice of Upcoming Joint Rulemaking issued by DOT and EPA on that date.®®

This section of the EIS presents EPA’s proposal analysis of its proposed action under the CAA,
and attempts to place EPA’s proposed action in context of NHTSA’s proposed action (setting CAFE
standards) and the National Program. Section 1501.6 of CEQ regulations emphasize agency cooperation
early in the NEPA process and allow a lead agency (in this case, NHTSA) to request the assistance of
other agencies that either have jurisdiction by law or have special expertise regarding issues considered in
an EIS. NHTSA invited EPA to be a cooperating agency, pursuant to CEQ regulations, because of its
special expertise in the areas of climate change and air quality.” On May 12, 2009, the EPA accepted
NHTSA'’s invitation and agreed to become a cooperating agency.

In developing their respective proposals, NHTSA and EPA considered many of the same issues.
Given differences in their respective statutory authorities, however, the agencies’ proposals include some
important differences. Significantly, under the CO, fleet average standard proposed under CAA section
202(a), EPA expects manufacturers to take advantage of the option to generate CO,-equivalent credits by
reducing emissions of hydrofluorocarbon (HFC) refrigerant and CO, through improvements to their air
conditioner systems. EPA accounted for these reductions in developing its proposed CO, standard.
However, EPCA does not permit NHTSA to consider air conditioning credits in developing a proposed
CAFE standard for passenger cars. CO, emissions due to air conditioning operation are not measured by
the test procedure mandated by statute for use in establishing and enforcing CAFE standards for
passenger cars. As a result, improvements in the efficiency of passenger car air conditioners would not be
considered as a possible control technology for the purposes of CAFE.

In addition, in its analysis of the impacts of the program, EPA took into consideration three
compliance flexibilities that are proposed with the program: full transfer of credits between car and truck
fleets; flex fueled vehicle credits; and the Temporary Lead-time Allowance Alternative Standards

% See Notice of Upcoming Joint Rulemaking To Establish Vehicle GHG Emissions and CAFE Standards, 74 FR
24007 (May 22, 2009).

40 CFR § 1501.6. NHTSA takes no position on whether EPA’s proposed rule on GHG emissions could be
considered a “connection action” under the Council of Environmental Quality’s regulations at 40 CFR § 1508.25.
For the purposes of this EIS, however, NHTSA has decided to treat EPA’s proposed rule as if it were a “connected
action” under those regulations to ensure coordination under the National Program and because we believe such
treatment will prove beneficial and add value to the EIS. NHTSA is aware that Section 7(c) of the Energy Supply
and Environmental Coordination Act of 1974 (15 U.S.C. § 793(c)(1)) expressly exempts EPA actions under the
Clean Air Act from NEPA’s requirements. NHTSA’s discussion in this EIS of EPA’s proposed GHG regulation
should not be construed as a waiver of EPA’s express NEPA exemption and places no obligation on EPA to comply
with NEPA in promulgating this or any other rule covered by the exemption.
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program. NHTSA’s CAFE program has its own compliance flexibilities, and as discussed below,
NHTSA'’s analysis accounts for the potential that some manufacturers (e.g., most European OEMs) would
pay civil penalties rather than complying with CAFE standards. However, because EPCA prohibits
NHTSA from considering CAFE credits compliance flexibilities when determining the stringency of
CAFE g}andards, NHTSA did not attempt to do so when it developed standards it has considered for this
action.

Finally, under the proposed EPA GHG emissions standards, there is no ability for a manufacturer
to intentionally plan to pay a set fine in lieu of meeting the standard. However, under EPCA, automotive
manufacturers are allowed to pay a fine for every 0.1 mpg they fall short of meeting the CAFE standard
as a method of compliance. In NHTSA’s analysis prepared for this EIS, there is some level of voluntary
fine payment reflected in the impacts which reduce the estimated benefits of the alternative CAFE
standards analyzed. Since intentional noncompliance is not permitted under the CAA, this consideration
justifies proposing more stringent GHG emissions standards, and is not reflected in EPA’s impacts
analysis.

For the above reasons, the proposed CAFE standards (under the Preferred Alternative) are
somewhat lower than the proposed EPA GHG standard. However, together, NHTSA'’s proposed CAFE
standards and EPA’s GHG emissions standards would represent a harmonized and consistent National
Program under each agency’s respective statutory framework. They require vehicles to meet an estimated
combined average emissions level of 250 grams of CO, per mile in MY 2016 under EPA’s GHG
program, and 34.1 mpg in MY 2016 under NHTSA’s CAFE program. Under the National Program, the
overall light-duty vehicle fleet would reach 35.5 mpg in MY 20186, if all reductions were made through
fuel economy improvements and result in significant reductions in both greenhouse gas emissions and oil
consumption. For more details, see the NHTSA and EPA joint preamble and the EPA Draft Regulatory
Impact Analysis (DRIA) (see Appendix E) and the NHTSA Preliminary Regulatory Impact Analysis (see
Appendix D) associated with the joint proposal.

3.7.2 Summary of EPA Proposal Impact Analysis

The action EPA is proposing as a part of the National Program would reduce GHG emissions
emitted directly from vehicles due primarily to reduced fuel use and secondarily to improved air
conditioning systems. In addition to these “downstream” emissions, reducing CO, emissions through
reducing fuel use translates directly to reductions in the emissions associated with the processes involved
in getting petroleum to the pump, including the extraction and transportation of crude oil, and the
production and distribution of finished gasoline (termed “upstream” emissions). Reductions from tailpipe
GHG standards grow over time as the fleet turns over to vehicles affected by these standards, meaning the
benefit of the standards will continue as long as the oldest vehicles in the fleet are replaced by newer,
lower CO, emitting vehicles.

As detailed in the EPA DRIA (see Appendix E), EPA estimated calendar year tailpipe CO,
reductions based on pre- and post-control CO, gram per mile levels from EPA’s vehicle technology and
cost model (which relates manufacturer technology choices and GHG emission reductions) and VMT

™ As documented in NHTSA's regulatory impact analysis, NHTSA did perform analysis accounting for the
potential that some manufacturers would earn credits for the production of flexible fuel vehicles (FFVs), and would
use these credits toward compliance with CAFE standards.
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projections described in the draft Joint Technical Support Document.” These estimates reflect the CO,
emissions reductions projected for the entire U.S. vehicle fleet in a specified calendar year.

As in NHTSA’s analysis, EPA projected expected changes in both “downstream” (vehicle
tailpipe) and “upstream” (fuel production and distribution) emissions, including the effects of additional
driving (“VMT rebound”). EPA analyzed the expected effects of the standards on emissions of the
vehicle-related greenhouse gases: CO,, air conditioning related emissions of HFC refrigerant and CO,,
N,O, and CH,. EPA also analyzed the effect of the proposed program on “criteria” air pollutants and
precursors (including CO, PM,s, SOy, VOC, NO,); and air toxics (including benzene, 1,3-butadiene,
formaldehyde, acetaldehyde, and acrolein).

EPA developed downstream emission impacts using a spreadsheet analysis based on data from
two EPA models. EPA derived computation algorithms and achieved CO, levels from EPA’s vehicle
model, coupled with non-CO, emission rates from EPA’s MOVES.

EPA calculated upstream emission changes resulting from the decreased fuel consumption using
a spreadsheet model based on emission factors from Argonne National Laboratory’s GREET Model.

EPA and NHTSA shared common data inputs for their parallel analyses, as described in the Joint
Technical Support Document associated with the proposed National Program. For full details of EPA’s
subsequent analyses and results, please refer to Chapter 5 of EPA’s DRIA, also associated with the
proposed National Program.

In addition, EPA estimated changes in projected global mean surface temperature and sea-level
rise to 2100 using the MiniCAM integrated assessment model coupled with the MAGICC, version 5.3
climate model. MiniCAM was used to create the globally and temporally consistent set of emission
scenarios required for running MAGICC. MAGICC was then used to estimate the change in the global
mean surface temperature and sea-level rise over time (at five-year time steps). Given the magnitude of
the estimated emissions reductions associated with the proposal, a simple climate model such as
MAGICC is reasonable for estimating the climate response.

To capture some key uncertainties in the climate system with the MAGICC model, the changes in
projected temperatures and sea level were estimated across the most current IPCC range of climate
sensitivities, 1.5 °C t0 6.0 °C.” To compute the change in temperature and sea-level rise attributable to
the proposal, the output from the proposal’s emissions scenario were subtracted from an existing
MiniCAM emission scenario. Details about the models used, reference case scenario, and how the
emissions reductions were applied to generate the proposal scenario can be found in chapter 7.4 of EPA’s
DRIA (see Appendix E).

3.7.2.1 Energy

EPA anticipates its proposal would create significant fuel savings as compared to the baseline.
Projected fuel savings are shown in Table 3.7.2-1.

2 Both NHTSA’s and EPA’s regulatory impact analyses can be found in appendices to this EIS. They can also be
found in the docket for this rulemaking, along with the Joint Technical Support Document.

™ In IPCC reports, equilibrium climate sensitivity refers to the equilibrium change in the annual mean global surface
temperature following a doubling of the atmospheric equivalent carbon dioxide concentration. The IPCC states that
climate sensitivity is “likely” to be in the range of 2 °C to 4.5 °C, “very unlikely” to be less than 1.5 °C, and “values
substantially higher than 4.5 °C cannot be excluded.” IPCC (2007).
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In calendar year 2030, EPA analysis projects its proposal to reduce light-duty fuel consumption
approximately 17 percent relative to the reference scenario.

Table 3.7.2-1
Impacts of Proposed Standards on Fuel Savings
Annual Fuel Savings due to Proposed
Standards No Action Fuel Consumption
(Billion Gallons Of Gasoline (Billion Gallons Of Gasoline
Calendar Year Equivalent) Equivalent)
2020 13.4 142.2
2030 26.2 161.9
2040 33.9 196.2
2050 42.6 244.1

3.7.2.2 Air Quality

EPA estimates that its proposed standards would result in emission reductions of NOy, VOC,
PM; 5 and SOy, but would slightly increase CO emissions. The overall impact of its proposal would be
relatively small compared to total U.S. inventories across all sectors for these pollutants. In 2030, its
proposed standards would reduce these total NOy, PM and SOy inventories by 0.2 to 0.3 percent and
reduce the VOC inventory by 1.2 percent, while increasing the total national CO inventory by 0.4 percent.

EPA estimates that the proposed GHG standards would result in mixed impacts on air toxic
emissions. Again, the overall impact of the proposal would be relatively small for these pollutants
compared to total U.S. inventories across all sectors. In 2030, EPA estimates that its standards would
reduce total acrolein, benzene, and formaldehyde emissions by less than 0.1 percent. Total 1,3-butadiene
and acetaldehyde emissions would increase by 0.1 to 0.2 percent.

Table 3.7.2-2 presents the impacts of the proposed standards on each of the non-GHG pollutants
that EPA analyzed.

For its final rule, EPA will perform a national-scale air quality modeling analysis to analyze the
impacts of the proposed vehicle GHG standards on PM, s, 0zone, and selected air toxics (i.e., benzene,
formaldehyde, acetaldehyde, acrolein and 1,3-butadiene). The length of time needed to prepare the
necessary emissions inventories, in addition to the processing time associated with the modeling itself,
has precluded EPA from performing air quality modeling for the proposed rule.

The atmospheric chemistry related to ambient concentrations of PM, s, ozone and air toxics is
very complex, and making predictions based solely on emissions changes is extremely difficult.
However, based on the magnitude of the emissions changes predicted to result from the proposed vehicle
GHG standards, EPA expects that there will be an improvement in ambient air quality, pending a more
comprehensive analysis for the final rule.

Table 3.7.2-2

Impacts of Proposed Standards on Non-GHG Emissions (Short Tons Per Year)

Pollutant Calendar Year % Change vs. Calendar Year % Change vs.
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2020 2020 Reference 2030 2030 Reference
A Carbon Monoxide 70,614 0.13% 227,832 0.38%
A NOy -17,206 -0.14% -27,726 -0.23%
A PMs -2,856 -0.08% -5,431 -0.16%
A SO, -16,307 -0.18% -31,965 -0.34%
AVvoC -73,739 -0.60% -142,347 -1.17%
A 1,3-Butadiene 115 0.07% 36.8 0.22%
A Acetaldehyde 16.8 -0.04% 60.6 0.13%
A Acrolein 0.2 -0.00% 1.8 -0.03%
A Benzene -83.6 -0.04% -77.5 -0.04%
A Formaldehyde -28.3 -0.03% -15.7 -0.02%

3.7.2.3 Climate Change

The results, in both Figures 3.7.2-1 and 3.7.2-2, of EPA’s climate change modeling analysis show
a small, but quantifiable, reduction in projected global mean surface temperature and sea level as a result
of this proposal across all climate sensitivities. Global mean temperature is projected to be reduced by
approximately 0.007-0.016 °C by 2100 and global mean sea-level rise is projected to be reduced by
approximately 0.06-0.15 cm by 2100. The reductions are small relative to the IPCC’s 2100 “best
estimates” for global mean temperature increases (1.8-4.0 °C) and sea-level rise (0.20-0.59 m) for all
global GHG emissions sources for a range of emissions scenarios. These projected reductions are
proportionally representative of changes to U.S. GHG emissions in the transportation sector.

As a substantial portion of CO, emitted into the atmosphere is not removed by natural processes
for millennia, each unit of CO, not emitted into the atmosphere avoids essentially permanent climate
change on centennial time scales. While not formally estimated for the joint proposed rule, a reduction in
projected global mean temperature and sea-level rise implies a reduction in the adverse risks associated
with climate change. Both figures illustrate that the distribution for projected global mean temperature
and sea-level rise increases has shifted downward as a result of the proposal.
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Figure 3.7.2-1. Estimated Projected Reductions in Global Mean
Surface Temperatures from Baseline for Climate Sensitivities
Ranging from 1.5-6 °C
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Figure 3.7.2-2. Estimated Projected Reductions in Global Mean
Sea-Level Rise from Baseline for Climate Sensitivities
Ranging from 1.5-6 °C

Global Mean Sea Level Rise Change
2000 2050 2100

0.00 :
- ClimSens=1.5
5 -0.05 - — ClimSens=2.0
% 010 | ! CIimSens:Z.S
= ClimSens=3.0
'E -0.15 7 — ClimSens=4.5

-0.20 ClimSens=6.0

Year

3-132



Chapter 4 Cumulative Impacts

4.1 INTRODUCTION

The Council on Environmental Quality (CEQ) identifies the impacts federal agencies must
address and consider in satisfying the requirements of the National Environmental Policy Act (NEPA).
This includes permanent, short-term and long-term direct, indirect, and cumulative impacts.

CEQ NEPA implementing regulations at 40 CFR § 1508.7 define cumulative impact 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 should be evaluated along with the overall
impacts of each alternative. The range of alternatives considered should include a No Action Alternative
as a baseline against which to evaluate cumulative effects. The range of actions to be considered includes
not only the proposed action but all connected and similar actions that could contribute to cumulative
effects. Connected actions should be addressed in the same analysis. CEQ recommends that an agency’s
analysis accomplish the following:

o Focus on the effects and resources within the context of the proposed action.

o Present a concise list of issues that have relevance to the anticipated effects of the proposed
action or eventual decision.

« Reach conclusions based on the best available data at the time of the analysis.

« Rely on information from other agencies and organizations on reasonably foreseeable
projects or activities that are beyond the scope of the analyzing agency’s purview.

« Relate to the geographic scope of the proposed project.

« Relate to the temporal period of the proposed project.

A cumulative impacts analysis involves assumptions and uncertainties. Monitoring programs and
research can be identified to supplement the available information and thus enhance analyses for the
future. The absence of an ideal database should not prevent the completion of a cumulative effects
analysis.

Chapter 4 addresses areas of the quantitative analyses presented in Chapter 3, with particular
attention to energy, air, and climate, and describes the indirect cumulative effects of climate change on a
global scale. This chapter is organized according to the conventions of the climate change literature
rather than the conventions of an Environmental Impact Statement (EIS) format. To assist the reader, the
table on the following page maps topics found in U.S. Department of Transportation (DOT) NEPA
documents (DOT Order 5610.1C) to the sections in this EIS.
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Typical NEPA Topics

EIS Subsections

Water

Ecosystems

Threatened and endangered species

Publicly owned parklands, recreational
areas, wildlife and waterfowl refuges, and
historic sites, Section 4(f) related issues

Properties and sites of historic and cultural
significance

Considerations relating to pedestrians and
bicyclists

Social impacts

Noise

Air

Energy supply and natural resource
development

Floodplain management evaluation
Wetlands or coastal zones
Construction impacts

Land use and urban growth

Human environment involving community
disruption and relocation

4.4 Climate; 4.5.3 Freshwater Resources; 4.5.5 Coastal Systems
and Low-lying Areas

4.5.3 Freshwater Resources; 4.5.4 Terrestrial Ecosystems;
4.5.5 Coastal Systems and Low-lying Areas; 4.5.6 Food, Fiber, and
Forest Products; 4.7 Non-climate Cumulative Impacts of CO-

4.5.4 Terrestrial Ecosystems; 4.5.5 Coastal Systems and Low-lying
Areas; 4.7 Non-climate Cumulative Impacts of CO;

4.5.3 Freshwater Resources; 4.5.4 Terrestrial Ecosystems;
4.5.5 Coastal Systems and Low-lying Areas; 4.5.7 Industries,
Settlements, and Society

4.5.7 Industries, Settlements, and Society
4.5.7 Industries, Settlements, and Society

4.5.7 Industries, Settlements, and Society; 4.6 Environmental
Justice

4.5.7 Industries, Settlements, and Society
4.3 Air Quality

4.2 Energy; 4.5.4 Terrestrial Ecosystems; 4.5.6 Food, Fiber, and
Forest Products; 4.5.7 Industries, Settlements, and Society

4.5.3 Freshwater Resources; 4.5.5 Coastal Systems and Low-lying
Areas

4.5.3 Freshwater Resources; 4.5.5 Coastal Systems and Low-lying
Areas

4.3 Air Quality; 4.4 Climate; 4.5.7 Industries, Settlements, and
Society; 4.5.8 Human Health

4.4 Climate; 4.5.6 Food, Fiber, and Forest Products;
4.5.7 Industries, Settlements, and Society

4.3 Air Quality; 4.4 Climate; 4.5.5 Coastal Systems and Low-lying
Areas; 4.5.7 Industries, Settlements, and Society; 4.5.8 Human
Health; 4.6 Environmental Justice

4.1.1 Approach to Scientific Uncertainty and Incomplete Information

4.1.1.1 CEQ Regulations

CEQ regulations recognize that many federal agencies confront limited information and
substantial uncertainties when analyzing the potential environmental impacts of their actions under
NEPA. 40 CFR 8 1502.22. Accordingly, the regulations provide agencies with a means to formally
acknowledge incomplete or unavailable information in NEPA documents. Where “information relevant
to reasonably foreseeable significant adverse impacts cannot be obtained because the overall costs of
obtaining it are exorbitant or the means to obtain it are not known,” the regulations require an agency to

include in its NEPA document:

1. A statement that such information is incomplete or unavailable;

2. A statement of the relevance of the incomplete or unavailable information to evaluating
reasonably foreseeable significant adverse impacts on the human environment;
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3. A summary of existing credible scientific evidence that is relevant to evaluating the
reasonably foreseeable significant adverse impacts on the human environment; and

4. The agency’s evaluation of such impacts based on theoretical approaches or research methods
generally accepted in the scientific community.

Relying on these provisions is appropriate when an agency is performing a NEPA analysis that
involves potential environmental impacts resulting from carbon dioxide (CO,) emissions (e.g., Mayo
Found. v. Surface Transp. Bd., 472 F.3d 545, 555 (8th Cir. 2006). CEQ regulations at 40 CFR § 1502.21
also authorize agencies to incorporate material into a NEPA document by reference to “cut down on bulk
without impeding agency and public review of the action.”

Throughout this EIS, the National Highway Transportation Safety Administration (NHTSA) uses
these two mechanisms — acknowledging incomplete or unavailable information and incorporation by
reference — to address areas for which the agency cannot develop a credible estimate of the potential
environmental impacts of the standards or reasonable alternatives. In particular, NHTSA recognizes that
information about the potential environmental impacts of changes in emissions of CO, and other
greenhouse gases (GHGs) and associated changes in temperature, including those expected to result from
the proposed rule, is incomplete. In this EIS, NHTSA often relies on the EPA Technical Support
Document entitled Endangerment and Cause or Contribution Findings for Greenhouse Gases under
Section 202(a) of the Clean Air Act (EPA 2009), the Intergovernmental Panel on Climate Change (IPCC)
Fourth Assessment Report by Working Group 11 (WGII) entitled Climate Change 2007 — Impacts,
Adaptation, and Vulnerability (IPCC 2007), and the U.S. Climate Change Science Program (CCSP)
Synthesis and Assessment Product (SAP) reports as a recent “summary of existing credible scientific
evidence which is relevant to evaluating the reasonably foreseeable significant adverse impacts on the
human environment.” See 40 CFR § 1502.22(b)(3).

4.1.2 Temporal and Geographic Boundaries

When evaluating cumulative effects, the analysis must consider expanding the geographic study
area beyond that of the proposed action, and expanding the temporal (time) limits to consider past,
present, and reasonably foreseeable future actions that might affect the environmental resources of
concern. The timeframe for this cumulative impacts analysis extends through 2050 for the air quality
analysis and through 2100 for energy and climate change. The analysis considers potential cumulative
impacts on a national and global basis.

4.1.3 Reasonably Foreseeable Future Actions

The methodology for evaluating cumulative effects includes the reasonably foreseeable future
actions of projected average annual passenger car and light truck mile-per-gallon (mpg) estimates from
2016 through 2030 that differ from mpg estimates reflected in the Chapter 3 analysis. The Chapter 3
analysis reflects the direct impacts of fuel economy requirements for model years (MY's) 2012 through
2016 under each of the action alternatives, assuming no further increases in average new passenger car or
light truck mpg after 2016. For Chapter 3, this is a reasonable assumption because Chapter 3 is intended
to show the direct and indirect effects of the proposed action. The Chapter 3 analysis does not show the
environmental effects of fuel economy improvements beyond those made under the proposed action by
MY 2016.

However, the Chapter 4 evaluation of cumulative effects projects ongoing gains in average new
passenger car and light truck mpg consistent with Annual Energy Outlook (AEO) 2010 Early Release
(EIA 2009) Reference Case projections because those projected gains are reasonably foreseeable future
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actions. AEO Reference Case projections are regarded as the official U.S. Government energy
projections by both the public and private sector. Chapter 3, Section 3.2.1 provides an expanded
description of the AEO. In general, the AEO Reference Case projections tend to fall in the middle of
similar publicly available projections. The AEO projections for average new passenger car and light
truck mpg assume that combined new passenger cars and light trucks surpass an average of 35 mpg in
2019, and reach 35.5 mpg in 2020, slightly exceeding the Energy Independence and Security Act (EISA)
2007 requirement of 35 mpg in 2020. The AEO Reference Case projections also anticipate an average
annual percentage gain of 0.49 percent in passenger car mpg and 0.68 percent in light truck mpg from
2019 through 2030, due to consumer demand and technology advances associated with ongoing increases
in fuel prices through 2030. The analysis of cumulative effects in this chapter reflects these AEO mpg
projections as reasonably foreseeable future actions, associated with future government actions as needed
to achieve the EISA 2007 requirement of 35 mpg in 2020, and future consumer and industry actions that
result in ongoing mpg gains through 2030. Table 4.1.3-1 shows the AEO projected total and annual
percentage increases for fuel economy.

Table 4.1.3-1

AEO 2019-2030 Projected Gains in Fuel Economy Reflected in Analysis of Cumulative Impacts

2019-2030 Total % Increase in Fuel 2019-2030 Average Annual % Increase in
Economy Fuel Economy
New Passenger Car 6.8 0.49
New Light Truck 8.8 0.68

The specific manner in which the AEO mpg projections are applied varies across the action
alternatives to ensure that all action alternatives achieve the EISA 2007 requirement of 35 mpg in 2020.
The increase in fuel economy from 2016 to 2030 is expected to be at least equal to a gain of 0.49 percent
in passenger car mpg and 0.68 percent in light truck mpg under all action alternatives. Also, an even
faster rate of mpg gain is expected from 2016 to 2020 for two action alternatives that would have to
increase mpg at a faster rate after 2016 to achieve the EISA 2007 requirement of 35 mpg in 2020.
Alternatives 4 through 9 would exceed the EISA requirement of 35 mpg in 2020, with an average annual
percentage gain of 0.51 percent in passenger car mpg and 0.86 percent in light truck mpg after 2016.
Therefore, the analysis of cumulative impacts projects annual percentage gains of 0.49 percent in
passenger car mpg and 0.68 percent in light truck mpg for 2016 through 2030 under Alternatives 4
through 9. Alternatives 2 and 3 would require larger percentage gains in mpg from 2016 to 2020 to
achieve the EISA requirement of 35 mpg in 2020. Therefore, the analysis of cumulative impacts projects
annual gains in mpg from 2016 to 2020 under Alternatives 2 and 3 that are large enough to achieve the
EISA requirement of 35 mpg in 2020. The projected actual achieved mpg in 2020 (fleet-wide average)
actually slightly exceeds 35 mpg in 2020 (consistent with the AEO projection) under Alternatives 2 and 3
(and under other action alternatives) because some manufacturers would exceed the EISA requirement of
35 mpg in 2020. The analysis of cumulative impacts also projects annual percentage gains of 0.49
percent in passenger car mpg and 0.68 percent in light truck mpg under Alternatives 2 and 3 from 2020
through 2030.

The assumption that all Action Alternatives reach the EISA 35 mpg target by 2020, with mpg
growth at the AEO forecast rate from 2020 to 2030, results in estimated cumulative impacts for
Alternatives 2, 3, and 4 that are substantially equivalent, with any minor variation in cumulative impacts
across these Alternatives due to the specific modeling assumptions used to ensure that each Alternative
achieves at least 35 mpg by 2020. Therefore, the cumulative impacts analysis in Chapter 4 adds
substantively to the analysis of direct impacts in Chapter 3 when comparing cumulative impacts between
Alternatives 4 through 9, but not when comparing cumulative impacts between Alternatives 2 through 4.
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Another important difference in the methodology for evaluating cumulative effects is that the No
Action Alternative (Alternative 1) also reflects projected annual percentage gains of 0.49 percent in
passenger car mpg and 0.68 percent in light truck mpg for 2016 through 2030, whereas the Chapter 3
analysis assumed no increases in average new passenger car or light truck mpg after 2016 under any
alternative, including the No Action Alternative. Chapter 2 explained that the No Action Alternative
(Alternative 1) assumes no action occurs under the National Program (i.e., NHTSA and EPA do not act,
and in the absence of standards, manufacturers continue to meet the NHTSA MY 2011Corporate Average
Fuel Economy (CAFE) standards), so average fuel economy levels in the absence of CAFE standards
beyond MY 2011 would equal the higher of the agencies’ collective market forecast or the manufacturer’s
required level of average fuel economy for MY 2011. The No Action Alternative, by definition, would
not satisfy the Energy Conservation and Policy Act (EPCA) (as updated by EISA) requirement to set
standards such that the combined fleet of passenger cars and light trucks achieves a combined average
fuel economy of at least 35 mpg for MY 2020 (nor would it satisfy the EPCA, as updated by EISA,
requirement to adopt annual fuel economy standard increases).! The evaluation of cumulative effects in
this chapter is consistent in that the projected annual percentage gains of 0.49 percent in passenger car
mpg and 0.68 percent in light truck mpg for 2016 through 2030 under the No Action Alternative still do
not reflect any action under the National Program, but only the annual AEO projected gain in mpg
through 2030 due to consumer demand and technology advances associated with ongoing increases in
fuel prices.

Even with this projected annual percentage gain in mpg for 2016 through 2030, the No Action
Alternative would still not achieve the EISA requirement of 35 mpg in 2020. The annual AEO projected
gain in mpg through 2030 due to consumer demand and technology advances is applied to the No Action
Alternative and to each of the action alternatives so that the difference between fuel use, emissions, and
other projections under the No Action Alternative and the action alternatives can be meaningfully
compared (e.g., by calculating fuel saved by any action alternative in relation to the No Action
Alternative).

NHTSA also considered other reasonably foreseeable actions that would affect greenhouse gas
emissions (GHGs). Section 4.4.3.3 discusses these actions and their incorporation into the analysis.

! Although EISA’s recent amendments to EPCA direct NHTSA to increase CAFE standards and do not permit the
agency to take no action on fuel economy, CEQ regulations mandate analysis of a no action alternative. See 40 CFR
§ 1502.14(d). CEQ has explained that “the regulations require the analysis of the no action alternative even if the
agency is under a court order or legislative command to act.” Forty Most Asked Questions Concerning CEQ’s
National Environmental Policy Act Regulations, 46 FR 18026 (1981) (emphasis added). The MY 2011 fuel
economy level represents the standard NHTSA believes manufacturers would continue to abide by, assuming
NHTSA does not issue a rule.
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4.2 ENERGY

A NEPA analysis must consider the cumulative impacts of the proposed action. For this EIS,
such considerations include evaluating the cumulative fuel consumption of the vehicle fleet from the
onset of the proposed new CAFE standards.

4.2.1 Affected Environment

According to the Energy Information Administration (EI1A), net imports of total liquid fuels,
including crude oil, refined products, and biofuels, which in 2007 amounted to 58 percent of total
consumption, will fall to 48 percent of total consumption in 2020 and then fall further to 45 percent of
consumption in 2035 (EIA 2009). This change is attributed in part to expected changes in the CAFE
standards and to the increased use of biofuels. The steep decline predicted in imports by 2025 is also
driven by the surge in U.S. domestic crude-oil production in the previous decade. After 2025, imports of
crude oil and biofuels are forecasted to grow slowly through 2035, although imports of finished products
continue to decline. The predicted shift in crude oil imports in the period leading up to 2030 could have
some effect on the global price of crude oil, but the United States is a price taker not a pricemaker when it
comes to petroleum. In addition, over time the U.S. share of global demand for liquid fuels will decline
due to rapid increases in demand in developing economies, including China and India, reducing the
relative impact of the CAFE standards on global markets. EIA projections show that U.S. consumption of
petroleum liquids amounted to 24 percent of global liquid consumption in 2007 and falls to 20 percent by
2035 (EIA 2009).

Over time, a larger share of liquid fuels is expected to be produced from unconventional sources
such as biofuels, shale oil, coal-to-liquids, and gas-to-liquids. These alternative sources would affect CO,
and other emissions reductions from the CAFE alternatives. This shift would be driven by changes to the
Renewable Fuels Standard (RFS) in EISA, which forecasts that 36 billion gallons of renewable fuels will
be required by 2022 for use primarily in the transportation sector. The EIA AEO 2010 forecasts that
domestic production of non-hydro renewable energy (biomass, landfill gas, biogenic municipal waste,
wind, photovoltaic, and solar thermal sources) will increase from just over 4 quadrillion British thermal
units in 2007 to almost 14 quadrillion British thermal units in 2035 (EIA 2009). In the United States,
liquid fuels from gas, coal, and biomass are projected to increase from 0.00 quadrillion British thermal
units in 2007 to 1.18 quadrillion British thermal units by 2035.

Changes to the CAFE standards are unlikely to affect domestic production, given the level of
crude oil imports. Impacts on production would occur outside of the United States, and would be
determined by the balance between the decline in U.S. imports and the increase in demand from
developing countries. Impacts on petroleum products would be mixed. U.S. imports of petroleum
products are often targeted for specific product requirements, for logistical reasons, or to optimize the
inputs and outputs from refineries. Petroleum imports depend on specific product demands and the mix
of crudes processed in the refineries, which are projected to change considerably over time.
Consequently, any decline in demand for petroleum products is likely to have some effect on both
overseas and domestic refineries.

4.2.2 Methodology

As explained in Section 4.1.3, AEO mpg projections through 2030 are reflected in the analysis of
cumulative impacts. In particular, this analysis projects annual gains in mpg from 2016 to 2020 under
Alternatives 2 and 3 large enough to achieve the EISA requirement of 35 mpg combined for passenger
cars and light trucks in 2020. Additionally, the analysis projects annual percentage gains of 0.49 percent
in passenger car mpg and 0.68 percent in light truck mpg from 2019 through 2030 under Alternatives 2
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and 3, and from 2016 through 2030 under the No Action Alternative and Alternatives 4 through 9. The
compound annual gains of 0.49 percent in passenger car mpg and 0.68 percent in light truck mpg through
2030 reflect the total percentage gains projected by AEO from 2019 through 2030 (see Table 4.1.3-1 in
Section 4.1.3).

4.2.3 Environmental Consequences

Implementing alternative CAFE standards would result in different future levels of fuel use, total
energy, and petroleum consumption, which in turn would have an impact on emissions of GHGs and
criteria air pollutants. An important measure of the impact of alternative CAFE standards is the impact on
the fuel consumption of the vehicle fleet from the onset of the new standards. Passenger cars and light
trucks are considered separately; total fuel consumption encompasses gasoline and diesel. CAFE
standards for MY's 2012-2020 are assumed to apply to all subsequent additions to the vehicle fleet.

Table 4.2.3-1 shows the fuel consumption of passenger cars under the No Action Alternative
(Alternative 1) and the eight action alternatives (Alternatives 2 through 9), as described in Section 2.3.
By 2060, fuel consumption reaches 193.2 billion gallons under the No Action Alternative. Consumption
falls across the alternatives from 167.2 billion gallons under Alternatives 3 and 4 to 156.3 and 157.2
billion gallons under Alternatives 8 and 9, representing a fuel savings of 26.0 to 36.9 billion gallons in

2060.

Table 4.2.3-2 shows the fuel consumption of light trucks under the CAFE alternatives examined.
Fuel consumption by 2060 reaches 103.8 billion gallons under the No Action Alternative. Consumption
declines across the alternatives, from 92.2 billion gallons under Alternative 2 to 84.6 billion gallons under
Alternative 8. This represents a fuel savings of 11.5 to 19.1 billion gallons in 2060.

Table 4.2.3-1

Cumulative Effects of Passenger Car Annual Fuel Consumption and Fuel Savings
(billion gallons of gasoline equivalent)

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear | 4%lyear |~4.3%lyear| 5%lyear |~6.0%/year| 6%l/year | 7%lyear |~6.6%/year
Calendar| action | Increase | Increase | Increase | Increase | Increase | Increase | Increase | Increase
Year Preferred MNB TCTB
Fuel Consumption
2020 73.8 69.4 68.4 68.0 67.3 66.0 66.2 65.4 65.4
2030 100.4 88.0 87.6 87.5 86.0 83.6 83.6 81.9 82.3
2040 127.0 110.0 109.9 109.9 108.1 104.9 104.9 102.7 103.3
2050 157.5 136.4 136.3 136.3 134.1 130.2 130.1 127.5 128.2
2060 193.2 167.3 167.2 167.2 164.5 159.6 159.6 156.3 157.2
Fuel Savings Compared to No Action
2020 -- 4.4 5.5 5.8 6.5 7.8 7.6 8.4 8.4
2030 -- 12.4 12.8 12.9 14.4 16.8 16.8 18.5 18.1
2040 -- 17.0 17.1 17.1 18.9 22.0 22.1 24.2 23.7
2050 -- 21.2 21.2 21.2 23.4 27.4 27.4 30.1 29.4
2060 -- 26.0 26.0 26.0 28.7 33.6 33.6 36.9 36.0
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Table 4.2.3-2

Cumulative Effects of Light Truck Annual Fuel Consumption and Fuel Savings
(billion gallons of gasoline equivalent)

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear | 4%lyear |~4.3%lyear|5%l/year| ~6.0%/year |6%lyear|7%l/year| ~6.6%/year
Calendar Action [Increase |Increase| Increase |[Increase| Increase |Increasellncrease| Increase
Year Preferred MNB TCTB
Fuel Consumption
2020 75.6 72.8 72.2 717 71.2 70.0 70.2 69.6 69.6
2030 69.4 63.4 63.2 62.5 61.5 59.8 59.9 58.9 59.0
2040 73.1 65.4 65.4 64.7 63.5 61.5 61.4 60.2 60.5
2050 85.6 76.2 76.2 75.3 73.9 71.5 71.4 70.0 70.3
2060 103.8 92.2 92.3 91.2 89.4 86.6 86.4 84.6 85.1
Fuel Savings Compared to No Action
2020 -- 2.7 34 3.9 4.4 5.6 5.3 6.0 6.0
2030 -- 6.0 6.3 6.9 7.9 9.6 9.6 10.6 10.4
2040 -- 7.7 7.7 8.5 9.7 11.6 11.7 12.9 12.6
2050 -- 9.4 9.4 10.3 11.7 14.1 14.2 15.6 15.3
2060 - 115 115 12.6 14.3 17.2 17.3 19.1 18.7

Table 4.2.3-3 summarizes the fuel consumption and savings for both passenger cars and light
trucks. Fuel consumption reaches 297.0 billion gallons under the No Action Alternative in 2060 and
declines across the alternatives, from 259.5 billion gallons under Alternative 2 to 241.0 billion gallons
under Alternative 8. This represents a fuel savings of 37.5 to 56.0 billion gallons in 2060.

As a result of the assumptions in fuel economy growth after 2016, annual fuel consumption is
reduced compared to the fuel consumption results reported in the direct and indirect effects analysis in
Section 3.2.3. Fuel savings for Alternatives 2 and 3 are greater in this analysis than in Section 3.2.3.
Alternatives 2 and 3 have a fast annual growth in mpg from 2016 to 2020 in order to achieve the EISA
requirement of 35 mpg whereas the No Action Alternative increases at a rate consistent with AEO
projections. Alternative 4 through 9 show reduced fuel savings as compared to the analysis in Section
3.2.3 because the No Action Alternative, from which the fuel savings is calculated, has lower fuel
consumption due to the growth in mpg assumed in this analysis.
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Table 4.2.3-3

Cumulative Effects of Combined Passenger Car and Light Truck Annual Fuel Consumption
and Fuel Savings a/
(billion gallons of gasoline equivalent)

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9

No 3%lyear 4%lyear -~4.3%lyear 5%lyear ~6.0%/year 6%l/year 7%lyear ~6.6%l/year
Calendar  Action Increase Increase Increase Increase Increase Increase Increase Increase

Year Preferred MNB TCTB
Fuel Consumption
2020 149.4 142.2 140.5 139.7 138.5 136.0 136.4 135.0 135.0
2030 169.9 1515 150.7 150.0 147.6 143.4 143.5 140.8 141.4
2040 200.1 175.4 175.3 174.6 171.6 166.4 166.3 163.0 163.8
2050 243.1 2125 2125 211.7 208.0 201.7 2015 197.4 198.4
2060 297.0 259.5 259.5 258.4 253.9 246.2 246.0 241.0 242.2
Fuel Savings Compared to No Action
2020 - 7.1 8.9 9.7 10.9 134 13.0 14.4 14.4
2030 -- 18.4 19.1 19.9 22.3 26.4 26.4 29.1 28.5
2040 - 24.7 24.8 255 28.5 33.7 33.8 37.1 36.3
2050 - 30.6 30.6 315 35.2 414 41.6 45.7 44.7
2060 - 37.5 37.5 38.5 43.1 50.8 51.0 56.0 54.7

al  Some of the values shown for car & light truck fuel consumption in this table vary slightly from the
sum of values shown separately for passenger cars and light trucks in previous tables due to rounding error.
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4.3 AIR QUALITY
4.3.1 Affected Environment
Section 3.3.1 describes the air quality affected environment.
4.3.2 Methodology
4.3.2.1 Overview

The analysis methodology for air quality cumulative impacts and consequent health outcomes is
the same as described in Section 3.3.2, except that the cumulative impacts analysis assumes annual
average percentage gains in average fuel economy from 2016 through 2030 consistent with the AEO 2010
Early Release (EIA 2009) Reference Case projections, with all action alternatives exceeding the
combined EISA target of 35 mpg in 2020 (see Section 4.1.3). These AEO mpg projections reflect
reasonably foreseeable future government actions as needed to achieve the EISA 2007 requirement, and
future consumer and industry actions that result in ongoing mpg gains through 2030. Because there are
no valid projections that go past calendar year 2030, the average fuel economy estimates for MY's 2030-
2050 remain constant. NHTSA analyzed the cumulative air quality impacts of the action alternatives by
calculating the emissions from passenger cars and light trucks that would occur under each alternative,
including the effects of percentage gains in mpg from 2016 through 2030 consistent with AEO
projections, and assessing the changes in emissions in relation to the No Action Alternative, to which the
AEO forecasted fuel economy increases were also applied.

This analysis considers the following cumulative impacts of alternative CAFE standards for MY's
2012-2016 and other reasonably foreseeable actions projected to affect fuel economy through 2030, as
described in Section 4.1.3. Because CAFE standards and ongoing mpg gains apply to new vehicles, this
assumption results in emissions reductions and fuel savings that continue to grow as new vehicles with
higher average mpg are added to the fleet in each subsequent year, reaching their maximum values when
all passenger cars and light trucks in the U.S. fleet meet the mpg projection for new passenger cars and
light trucks in 2030. To account for these effects on emissions beyond calendar year 2030, NHTSA
analyzed cumulative impacts through 2050. Because the cumulative impacts analysis assumes that new
vehicles in model years beyond MY 2016 have a higher fleet average fuel economy based on AEO fuel
economy projections, these assumptions result in emissions reductions and fuel savings that continue to
grow as these new, more fuel efficient vehicles are added to the fleet in each subsequent year, reaching
their maximum values when all passenger cars and light trucks in the U.S. fleet have these higher mpg
levels. Because of this, NHTSA analyzed the air emissions through 2050, when most of the fleet would
achieve the average fuel economy levels the agency projects in 2030 (based on AEO fuel economy
forecasts).? For comparison, the Chapter 3 analysis only examines the direct and indirect effects of the
proposed MYs 2012-2016 standards and analyzes the effect of this rule through 2030.

4.3.2.2 Treatment of Incomplete or Unavailable Information

As noted in Section 3.3.2, the estimates of emissions rely on models and forecasts that contain
numerous assumptions and data that are uncertain. Examples of areas in which information is incomplete
or unavailable include future emission rates, vehicle manufacturers’ decisions on vehicle technology and
design, the mix of vehicle types and model years, projections of vehicle miles traveled (VMT), emissions

2 By 2050, 98 percent of passenger cars and 88 percent of light trucks will have been produced in 2030 or later.
Because newer vehicles are utilized more than older ones, the fraction of total passenger car and light truck VMT
that these vehicles account for would be even higher — 99 percent for passenger cars and 94 percent for light trucks.

4-10



Chapter 4 Cumulative Impacts 4.3 Air Quality

from fuel refining and distribution, and economic factors. NHTSA used screening-level estimates of
health outcomes in the form of cases per ton of criteria pollutant emissions reduced, and of monetized
health benefits in the form of dollars per ton of criteria pollutant emissions reduced, to approximate the
health benefits associated with each alternative. The use of such dollar-per-ton numbers, however, does
not account for all potential health and environmental benefits because the information necessary to
monetize all potential health and environmental benefits is unavailable (e.g., health effects per ton of
emissions of pollutants other than PM, values of property damage, and effects on vegetation), which leads
to an underestimate of total criteria pollutant benefits. Reductions in emissions of toxic air pollutants
should result in health benefits as well, but scientific data are not available that would allow
guantification and monetization of these benefits.

Where information in the analysis included in this EIS is incomplete or unavailable, the agency
has relied on CEQ regulations regarding incomplete or unavailable information. 40 CFR § 1502.22(b).
NHTSA used the best available models and supporting data in preparing this EIS. The models used have
been scientifically reviewed and have been approved by the agencies that sponsored their development.
NHTSA believes that the assumptions in this EIS regarding uncertain conditions reflect the best available
information and are valid and sufficient for this analysis.

4.3.2.3 Photochemical Air Quality Modeling and Risk Assessment

The national-scale photochemical air quality modeling and health risk assessment, Appendix F,
was also conducted with the cumulative impacts data from the DEIS. The analysis methodology for the
photochemical modeling and risk assessment of cumulative impacts is the same as described in Section
3.3.2, except that the cumulative impacts analysis assumes annual average percentage gains in average
fuel economy from 2016 through 2030 as described in Section 4.3.2.1. The analysis showed comparable
results to the health and economic effects calculated in the DEIS.

4.3.3 Environmental Consequences
4.3.3.1 Results of Emissions Analysis

The Clean Air Act (CAA) has been a success in reducing emissions from on-road mobile sources.
As discussed in Section 3.3.1, pollutant emissions from vehicles have been declining since 1970 and the
U.S. Environmental Protection Agency (EPA) projects that they will continue to decline. However, as
future trends show, vehicle travel is having a smaller and smaller impact on emissions as a result of
stricter EPA standards for vehicle emissions and the chemical composition of fuels, even with additional
growth in VMT (Smith 2002). This general trend will continue, to a greater or lesser degree, with
implementation of any of the alternative CAFE standards. The analysis by alternative in this section
shows that the alternative CAFE standards will lead to both reductions and increases in emissions from
passenger cars and light trucks (depending on the pollutant), compared to current trends (i.e., the No
Action Alternative). The amounts of the reductions and increases would vary by pollutant, calendar year,
and alternative. The more restrictive alternatives generally would result in greater emissions reductions
compared to the No Action Alternative. This trend is shown in the analysis of the MY's 2012-2016 CAFE
standards in Section 3.3.3.

4.3.3.2 Alternative 1: No Action
4.3.3.2.1 Criteria Pollutants

Under the No Action Alternative, average fuel economy levels in the absence of CAFE standards
beyond MY 2011 would equal the higher of the agencies’ collective market forecast or the manufacturer’s

4-11



4.3 Air Quality Chapter 4 Cumulative Impacts

required level of average fuel economy for MY 2011. Average fuel economy is assumed to increase from
2012 through 2030 due to projected rising demand for fuel economy, consistent with AEO projections
(see Section 4.1.3). Current trends in the levels of emissions from vehicles would continue through 2030,
with emissions continuing to decline due to the EPA emissions standards, despite a growth in total VMT.
By 2050, however, VMT growth more than offsets decreases due to emission standards and total
emissions increase. The EPA vehicle emissions standards regulate all criteria pollutants except sulfur
dioxide (SO,), which is regulated through the fuel sulfur content. The No Action Alternative would not
change the MY 2011 CAFE standards; therefore, any change in criteria pollutant emissions in
nonattainment and maintenance areas throughout the United States would be attributable to current
emissions regulatory programs and the assumed future trends in fuel economy increases in accordance
with the AEQ projections.

Table 4.3.3-1 summarizes the total national emissions of criteria pollutants from passenger cars
and light trucks under the No Action Alternative. Figure 4.3.3-1 illustrates this information. Table 4.3.3-
1 lists the action alternatives (Alternatives 2 through 9) left to right in order of generally increasing fuel
economy requirements. In the case of particulate matter with an aerodynamic diameter less than or equal
to 2.5 microns (PM;5s), sulfur oxides (SOy), nitrogen oxides (NOy), and volatile organic compounds
(VOCs), the No Action Alternative results in the highest emissions, and emissions generally decline as
fuel economy standards increase across alternatives. Due to the interaction of VMT, fuel economy, and
the share of VMT accrued by diesel vehicles, there are some exceptions to this declining trend (emissions
increase from one individual alternative to the next higher fuel economy alternative), although emissions
of these pollutants would remain below the levels under the No Action Alternative. These exceptions are
NO, under Alternative 7, and under Alternative 9 in 2020, 2030, and 2050; PM, 5 under Alternatives 5
through 8; SO, under Alternative 3 in 2050, Alternative 5, and Alternative 7 in 2016 and 2020; and VOCs
under Alternative 7, and under Alternative 9 in 2020, 2030, and 2050. Despite these individual increases,
emissions of PM, s, SO,, NO,, and VOCs remain below the levels under the No Action Alternative. In
the case of CO, emissions under Alternatives 2 through 4 are slightly higher than under the No Action
Alternative, and are lower than under the No Action Alternative for Alternatives 5 through 9. Appendix
C presents cumulative emissions of criteria pollutants for each nonattainment area.

Total emissions are composed of four components: tailpipe emissions and upstream emissions
for passenger cars, and tailpipe emissions and upstream emissions for light trucks. To show the
relationship among these four components for criteria pollutants, Table 4.3.3-2 breaks down the total
emissions of criteria pollutants by component for calendar year 2030.

Table 4.3.3-3 lists the net changes in nationwide cumulative emissions from passenger cars and
light trucks as compared to the No Action Alternative for each criteria pollutant and analysis year. The
table lists Alternatives 2 through 9 from left to right in order of generally increasing fuel economy
requirements. The reductions in nationwide cumulative emissions from the No Action Alternative
generally increase from left to right, though unevenly, as noted above, due to the interaction of VMT, fuel
economy, and the share of VMT accrued by diesel vehicles. There are some increases in CO emissions
under Alternatives 2 through 4, as noted above, because increases in VMT more than offset declines in
CO emission rates and increases in fuel economy.

As discussed in Section 3.3.3.2.1, one of the ways that the VVolpe model projects vehicle
manufacturers can achieve higher fuel economy is to increase the share of new vehicles that use diesel
engines. The resulting increase in the use of diesel fuel as mpg standards become more stringent across
action alternatives can interact with other factors, such as changes in VMT, the car and light truck shares,
and the shares of other technologies such as hybrids, to affect emissions of different pollutants in different
ways across Alternatives. Another result of increasing forecasted use of diesel engines can be that
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4.3 Air Quality

Table 4.3.3-1

Cumulative Nationwide Criteria Pollutant Emissions (tons/year) from Passenger Cars
and Light Trucks by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8

Alt. 9

Poll. No 3%lyear 4%lyear ~4.3%lyear 5%lyear ~6.0%lyear 6%lyear 7%lyear
and Action Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB

~6.6%/year
Increase
TCTB

Carbon monoxide (CO)

2016 20,380,537 20,393,938 20,394,480 20,383,598 20,272,923 20,182,256 20,228,025 20,168,102
2020 19,133,013 19,178,024 19,177,706 19,155,494 18,860,312 18,609,878 18,704,744 18,527,238
2030 20,569,714 20,730,187 20,711,222 20,662,019 19,890,055 19,242,112 19,400,043 18,904,057
2050 28,943,491 29,227,165 29,179,262 29,098,748 27,809,337 26,721,219 26,941,788 26,099,919
Nitrogen oxides (NOy)

2016 2,210,405 2,207,302 2,205,558 2,204,404 2,201,606 2,197,765 2,199,718 2,197,430
2020 1,755,985 1,746,692 1,744,016 1,742,112 1,733,189 1,723,506 1,727,191 1,720,739
2030 1,417,997 1,395,535 1,393,715 1,391,027 1,364,556 1,338,602 1,344,552 1,325,627
2050 1,736,474 1,699,529 1,697,706 1,693,875 1,649,549 1,606,445 1,614,485 1,582,550
Particulate matter (PMz5)

2016 68,793 68,374 68,122 68,024 68,424 68,603 68,606 68,737
2020 68,785 67,443 67,057 66,925 67,672 68,003 68,049 68,373
2030 82,714 79,237 79,031 78,919 80,004 80,289 80,448 80,932
2050 123,444 117,742 117,605 117,478 118,957 119,187 119,450 120,068
Sulfur oxides (SOx)

2016 176,518 173,665 172,306 171,666 172,232 171,378 171,729 171,422
2020 183,552 174,936 172,914 172,039 172,820 171,669 171,805 171,336
2030 208,630 186,377 185,643 184,922 186,154 184,521 184,182 183,444
2050 298,565 261,582 261,779 261,029 262,851 260,415 259,761 258,601
Volatile organic compounds (VOCs)

2016 2,505,277 2,491,567 2,484,860 2,480,794 2,470,902 2,455,914 2,461,292 2,453,075
2020 2,160,591 2,120,074 2,109,903 2,103,946 2,079,646 2,050,297 2,056,326 2,037,883
2030 1,848,278 1,746,212 1,741,205 1,734,534 1,680,701 1,623,692 1,629,059 1,589,318
2050 2,157,634 1,988,851 1,986,963 1,978,405 1,892,334 1,803,021 1,808,713 1,745,102

20,173,726
18,568,972
19,071,598
26,408,318

2,196,989
1,721,297
1,331,170
1,593,216

68,605
68,137
80,653
119,763

170,947
170,802
183,012
258,142

2,452,838
2,041,620
1,602,520
1,767,929
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Figure 4.3.3-1. Nationwide Criteria Pollutant Emissions (tons/year)
from Passenger Cars and Light Trucks for 2030 by Alternative

O Nitrogen Oxides (NOX)

Particulate Matter (PM) [ Sulfur Oxides (SOx)

Volatile Organic Compounds (VOC) @ Carbon Monoxide (CO)

2,000,000 +

1,600,000

, VOC)

PM, SOx

1,200,000 -

800,000 -

Tons/Year (NOx,

400,000 1+

Alt. 1 Alt. 2
No Action 3%lyear
Increase

Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7
4%/year ~4.3%lyear 5%l/year  ~6.0%/year 6%/year
Increase Increase Increase Increase MNB Increase

Preferred
Alternative

Alt. 8
T%lyear
Increase

-+ 20,000,000
+ 16,000,000
o
&)
-+ 12,000,000
o
>
)
5
-+ 8,000,000 —
+ 4,000,000
\ Lo
Alt 9
~6.6%/year
Increase
TC=TB

4-14




Chapter 4 Cumulative Impacts

4.3 Air Quality

Table 4.3.3-2
Cumulative Nationwide Criteria Pollutant Emissions (tons/year) in 2030 from Passenger Cars and Light Trucks, by Vehicle Type and
Alternative
Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No 3%lyear 4%]/year ~4.3%lyear 5%lyear ~6.0%/year 6%/year T%lyear ~6.6%lyear
Action Increase Increase Increase Increase Increase Increase Increase Increase
Poll. and Source Preferred MNB TCTB
Carbon monoxide (CO)
Car Tailpipe 16,600,120 16,696,233 16,735,859 16,722,906 16,237,744 15,938,196 15,879,787 15,553,277 15,648,485
Car Upstream 85,473 74,450 74,308 74,357 74,945 73,966 74,106 73,717 73,810
Truck Tailpipe 12,211,183 12,415,064 12,327,431 12,260,170 11,454,514 10,666,524 10,945,836 10,430,623 10,644,181
Truck Upstream 46,714 41,418 41,664 41,315 42,133 42,533 42,059 42,301 41,842
Total 28,943,491 29,227,165 29,179,262 29,098,748 27,809,337 26,721,219 26,941,788 26,099,919 26,408,318
Nitrogen oxides (NOy,
Car Tailpipe 588,874 592,580 593,895 593,465 577,426 567,584 565,648 554,881 558,023
Car Upstream 267,576 232,825 232,448 232,575 233,465 229,789 230,142 228,371 228,809
Truck Tailpipe 733,930 744,512 741,099 738,733 707,841 677,887 688,775 669,164 677,347
Truck Upstream 146,095 129,611 130,264 129,102 130,816 131,185 129,921 130,134 129,037
Total 1,736,474 1,699,529 1,697,706 1,693,875 1,649,549 1,606,445 1,614,485 1,582,550 1,593,216
Particulate matter (PM25)
Car Tailpipe 38,294 39,167 39,059 39,095 40,552 41,586 41,750 42,790 42,491
Car Upstream 36,435 31,749 31,685 31,707 32,010 31,625 31,690 31,554 31,586
Truck Tailpipe 28,795 29,169 29,092 29,051 28,377 27,738 27,987 27,567 27,743
Truck Upstream 19,921 17,658 17,769 17,624 18,019 18,237 18,023 18,156 17,942
Total 123,444 117,742 117,605 117,478 118,957 119,187 119,450 120,068 119,763
Sulfur Oxides (SOy)
Car Tailpipe 29,513 25,434 25,459 25,446 24,571 23,541 23,490 22,730 22,929
Car Upstream 163,612 142,602 142,307 142,410 143,897 142,254 142,557 142,021 142,143
Truck Tailpipe 15,966 14,246 14,198 13,998 13,319 12,457 12,544 12,007 12,234
Truck Upstream 89,475 79,301 79,816 79,175 81,063 82,163 81,171 81,844 80,836
Total 298,565 261,582 261,779 261,029 262,851 260,415 259,761 258,601 258,142
Volatile organic compounds (VOCs)
Car Tailpipe 441,191 445,208 445,814 445,617 438,503 434,412 433,530 428,876 430,243
Car Upstream 893,064 766,825 768,339 767,652 730,099 691,833 689,276 659,851 667,596
Truck Tailpipe 341,942 346,317 345,099 344,301 333,296 322,707 326,643 319,695 322,586
Truck Upstream 481,437 430,501 427,712 420,835 390,437 354,068 359,264 336,679 347,504
Total 2,157,634 1,988,851 1,986,963 1,978,405 1,892,334 1,803,021 1,808,713 1,745,102 1,767,929
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Table 4.3.3-3

Cumulative Nationwide Criteria Pollutant Emission Changes (tons/year) from Passenger Cars and Light
Trucks by Alternative Compared to No Action Alternative a/ b/

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Poll. No 3%lyear 4%lyear ~4.3%l/year 5%lyear ~6.0%l/year 6%lyear 7%lyear ~6.6%/year
and Action Increase Increase Increase Increase Increase Increase Increase Increase
Year ¢/ Preferred MNB TCTB
Carbon monoxide (CO)
2016 0 13,402 13,943 3,062 -107,614 -198,280 -152,511 -212,434 -206,811
2020 0 45,011 44,693 22,481 -272,701 -523,135 -428,268 -605,774 -564,041
2030 0 160,473 141,508 92,306 -679,658 -1,327,602-1,169,671 -1,665,657 -1,498,116
2050 0 283,674 235,771 155,258 -1,134,154 -2,222,272-2,001,703 -2,843,572 -2,535,173
Nitrogen oxides (NOy)
2016 0 -3,103 -4,847 -6,001 -8,799 -12,640 -10,687 -12,976 -13,416
2020 0 -9,294  -11,969 -13,873 -22,796 -32,479  -28,795 -35,246 -34,689
2030 0 -22462 -24,282 -26,970 -53,441 -79,395  -73,445 -92,370 -86,827
2050 0 -36,945 -38,767 -42,599 -86,925 -130,029 -121,989 -153,924 -143,258
Particulate matter (PMzs)
2016 0 -420 -672 -770 -369 -191 -187 -57 -189
2020 0 -1,342 -1,728 -1,861 -1,114 -783 -736 -412 -648
2030 0 -3,477 -3,683 -3,795 -2,710 -2,425 -2,266 -1,782 -2,061
2050 0 -5,701 -5,838 -5,966 -4,486 -4,256 -3,993 -3,375 -3,681
Sulfur oxides (SOy)
2016 0 -2,853 -4,212 -4,852 -4,286 -5,140 -4,788 -5,096 -5,571
2020 0 -8,616  -10,638 -11,513 -10,732 -11,883  -11,747 -12,216 -12,750
2030 0 -22,253 -22,987 -23,708 -22,475 -24,109  -24,447 -25,185 -25,617
2050 0 -36,983 -36,786 -37,537 -35,715 -38,151  -38,804 -39,964 -40,423
Volatile organic compounds (VOCs)
2016 0 -13,710 -20,417 -24,484 -34,375 -49,363  -43,985 -52,202 -52,439
2020 0 -40,518 -50,688 -56,645 -80,946  -110,295 -104,265 -122,708 -118,971
2030 0 -102,066 -107,073 -113,743  -167,577 -224,585 -219,218 -258,960 -245,758
2050 0 -168,783 -170,670 -179,228  -265,299 -354,612 -348,921 -412,532 -389,704

a/ Emissions changes have been rounded to the nearest whole number.

b/ Negative emissions changes indicate reductions; positive emissions changes are increases.

c/ Emissions changes for the No Action Alternative are shown as zero because the No Action Alternative is the
baseline to which the emissions for the other alternatives are compared.

differing upstream emission rates might change pollutant emissions estimates, as compared to those rates
for gasoline-fueled engines. Projected changes in the share of diesel vehicles appear to be a factor in the
results for CO that show increases in cumulative emissions compared to the No Action Alternative under
Alternatives 2 through 4 and decreases in cumulative emissions compared to the No Action Alternative
under Alternatives 6 through 9.

Cumulative emissions in 2016 would be equivalent to the noncumulative emissions in all cases.
Cumulative emissions of NO,, PM, s, SO,, and VOCs in 2020 and 2030 would be less than
noncumulative emissions for the same combination of pollutant, year, and alternative because of differing
changes in VMT and fuel consumption under the cumulative case compared to the noncumulative case
(i.e., because of the impact of projected higher average fuel economy in the cumulative analysis).
Cumulative emissions of CO in 2020 and 2030 would be greater than the corresponding noncumulative
emissions.
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4.3.3.2.2 Toxic Air Pollutants

As with the criteria pollutants, current trends in the levels of toxic air pollutant emissions from
vehicles would continue, with emissions of most toxic air pollutants continuing to decline through 2050,
despite a growth in total VMT, as a result of the EPA emission standards. By 2050, however, VMT
growth more than offsets decreases due to emission standards and total emissions increase. In addtion,
with current trends, emissions of diesel particulate matter (DPM) nationwide would increase in 2020,
2030, and 2050 over 2016 levels under the No Action Alternative. Nationwide emissions of
acetaldehyde, acrolein, benzene, 1,3-butadiene, and formaldehyde would decrease in 2020, 2030, and
2050 from 2016 levels under the No Action Alternative. Cumulative emissions would increase in at least
one nonattainment area in each year for each toxic air pollutant.

Table 4.3.3-4 summarizes the cumulative national toxic air pollutant emissions from passenger
cars and light trucks under each alternative for each toxic air pollutant and analysis year. The table lists
Alternatives 2 through 9 from left to right in order of generally increasing fuel economy requirements.
Figure 4.3.3-2 lists the total national emissions of toxic air pollutants from passenger cars and light trucks
by alternative. Emissions of most toxic air pollutants would increase in each alternative as compared to
the No Action Alternative. The exceptions are acetaldehyde emissions, which would decrease under
Alternative 2 in 2016, Alternatives 6 through 9 in 2030, and Alternatives 5 though 9 in 2050; acrolein
emissions, which would remain the same under alternatives 2 and 3 in 2016; benzene emissions, which
would decrease under all alternatives and years; 1,3-butadiene emissions, which would increase under all
alternatives and years except Alternatives 5 through 9 in 2030 and 2050; DPM emissions, which would
decrease under all alternatives in all years; and formaldehyde emissions, which would decrease under
Alternative 2 in all years and under Alternative 3 in 2016 and 2020. The changes in toxic air pollutant
emissions, positive or negative, would generally be small (less than 10 percent) in relation to the No
Action Alternative emissions levels. The exceptions are acrolein emissions, which would increase by
more than 10 percent under Alternatives 6 through 9 in 2030 and Alternatives 5 through 9 in 2050; DPM
emissions, which would decrease by more than 10 percent under all action alternatives in 2030 and 2050;
and formaldehyde emissions, which would increase by more than 10 percent under Alternatives 8 and 9 in
2050. Appendix C presents the cumulative emissions of toxic air pollutants for each nonattainment area
for the No Action Alternative.

As discussed in Section 3.3.3.2.2, one of the ways that the VVolpe model projects vehicle
manufacturers can achieve higher fuel economy is to increase the share of new vehicles that use diesel
engines. The resulting increase in the use of diesel fuel as mpg standards become more stringent across
action alternatives can interact with other factors, such as changes in VMT, the car and light truck shares,
and the shares of other technologies such as hybrids, to affect emissions of different pollutants in different
ways across Alternatives. Another result of increasing forecasted use of diesel engines can be that
differing upstream emission rates might change pollutant emissions estimates, as compared to those rates
for gasoline-fueled engines. Projected changes in the share of diesel vehicles appear to be a factor in the
results for acetaldehyde and 1,3-butadiene that show increases in cumulative emissions compared to the
No Action Alternative under Alternatives 2 through 4 and decreases in cumulative emissions compared to
the No Action Alternative under Alternatives 6 through 9.

Cumulative emissions after 2016 would be lower than noncumulative emissions for acrolein
under Alternative 9 in 2020 and 2030, benzene, DPM, and formaldehyde because of differing changes in
VMT and fuel consumption under the cumulative case compared to the noncumulative case (i.e., because
of the impact of projected higher fuel economy in the cumulative analysis). Cumulative emissions after
2016 would be the same or higher than noncumulative emissions for acetaldehyde, acrolein under
Alternatives 1 through 8, and 1,3-butadiene.
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Table 4.3.3-4

Cumulative Nationwide Toxic Air Pollutant Emissions (tons/year) from Passenger Cars
and Light Trucks by Alternative

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
Poll. No 3%l/year 4%lyear ~4.3%/year 5%l/year ~6.0%/year 6%l/year 7%lyear ~6.6%/year
and Action  Increase Increase Increase Increase Increase Increase Increase Increase
Year Preferred MNB TCTB
IAcetaldehyde
2016 10,921 10,919 10,924 10,928 10,955 10,976 10,960 10,977 10,977
2020 9,025 9,028 9,037 9,041 9,069 9,099 9,085 9,105 9,098
2030 7,939 7,978 7,987 7,989 7,940 7,916 7,912 7,882 7,889
2050 10,061 10,138 10,144 10,143 10,024 9,951 9,947 9,871 9,894
Acrolein
2016 561 561 561 562 569 576 572 577 576
2020 455 456 456 458 472 486 482 491 486
2030 392 395 396 398 425 449 445 464 449
2050 494 500 501 504 547 585 579 609 585
Benzene
2016 56,184 56,162 56,150 56,139 56,080 56,019 56,045 56,008 56,010
2020 43,117 43,061 43,043 43,020 42,836 42,665 42,725 42,609 42,631
2030 28,927 28,843 28,826 28,782 28,174 27,645 27,760 27,361 27,491
2050 29,272 29,163 29,128 29,057 28,000 27,082 27,243 26,539 26,794
1,3-butadiene
2016 6,100 6,101 6,102 6,103 6,107 6,112 6,109 6,113 6,112
2020 4,874 4,880 4,881 4,882 4,883 4,887 4,888 4,891 4,889
2030 3,758 3,784 3,784 3,782 3,753 3,729 3,739 3,722 3,727
2050 4,376 4,426 4,422 4,418 4,359 4,310 4,325 4,289 4,304
Diesel particulate matter (DPM)
2016 93,117 91,618 90,856 90,463 90,213 89,313 89,679 89,227 89,075
2020 96,724 92,177 91,025 90,479 89,807 88,252 88,565 87,719 87,726
2030 109,888 98,126 97,596 97,096 95,875 93,354 93,454 92,024 92,369
2050 157,271 137,711 137,612 137,050 135,284 131,578 131,581 129,470 130,085
Formaldehyde
2016 13,700 13,685 13,692 13,707 13,833 13,937 13,874 13,948 13,943
2020 10,978 10,951 10,966 10,988 11,222 11,433 11,350 11,497 11,456
2030 9,179 9,154 9,182 9,213 9,571 9,904 9