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Regulating Greenhouse Gas Emissions under the Clean Air Act

AGENCY': Environmental Protection Agency (EPA).

ACTION: Advance Notice of Proposed Rulemaking.

SUMMARY:: This advance notice of proposed rulemaking (ANPR) presents information
relevant to, and solicits public comment on, how to respond to the U.S. Supreme Court’s

decision in Massachusetts v. EPA. In that case, the Supreme Court ruled that the Clean

Air Act (CAA or Act) authorizes regulation of greenhouse gases (GHGs) because they
meet the definition of air pollutant under the Act. In view of the potential ramifications
of a decision to regulate GHGs under the Act, the notice reviews the various CAA
provisions that may be applicable to regulate GHGs, examines the issues that regulating
GHGs under those provisions may raise, provides information regarding potential
regulatory approaches and technologies for reducing GHG emissions, and raises issues
relevant to possible legislation and the potential for overlap between legislation and CAA
regulation. In addition, the notice describes and solicits comment on petitions the
Agency has received to regulate GHG emissions from ships, aircraft and nonroad
vehicles such as farm and construction equipment. Finally, the notice discusses several
other actions concerning stationary sources for which EPA has received comment

regarding the regulation of GHG emissions.



The implications of a decision to regulate GHGs under the Act are so far-reaching
that a number of other federal agencies have offered critical comments and raised serious
questions during interagency review of EPA’s ANPR. Rather than attempt to forge a
consensus on matters of great complexity, controversy, and active legislative debate, the
Administrator has decided to publish the views of other agencies and to seek comment on
the full range of issues that they raise. These comments appear in the Supplemental
Information, below, followed by the June 17 draft of the ANPR preamble prepared by
EPA, to which the comments apply. None of these documents represents a policy
decision by the EPA, but all are intended to advance the public debate and to help inform
the federal government’s decisions regarding climate change.

DATES: Comments must be received on or before [insert date 120 days after date of
publication in the Federal Register].
ADDRESSES: Submit your comments, identified by Docket ID No. EPA-HQ-OAR-

2008-0318, by one of the following methods:

e www.regulations.gov: Follow the on-line instructions for submitting comments.

e Email: a-and-r-Docket@epa.gov

e Fax: 202-566-9744

e Mail: Air and Radiation Docket and Information Center, Environmental
Protection Agency, Mailcode: 2822T, 1200 Pennsylvania Ave., NW.,
Washington, DC 20460. In addition, please mail a copy of your comments on the
information collection provisions to the Office of Information and Regulatory
Affairs, Office of Management and Budget (OMB), Attn: Desk Officer for EPA,

725 17th St. NW., Washington, DC 20503.



e Hand Delivery: EPA Docket Center, EPA West Building, Room 3334, 1301
Constitution Ave., NW, Washington DC, 20004. Such deliveries are only
accepted during the Docket’s normal hours of operation, and special arrangements
should be made for deliveries of boxed information.

Instructions: Direct your comments to Docket ID No. EPA-HQ-OAR-2008-0318. EPA's
policy is that all comments received will be included in the public docket without change

and may be made available online at www.regulations.gov, including any personal

information provided, unless the comment includes information claimed to be
Confidential Business Information (CBI) or other information whose disclosure is
restricted by statute. Do not submit information that you consider to be CBI or otherwise

protected through www.regulations.gov or e-mail. The www.regulations.gov website is

an “anonymous access’ system, which means EPA will not know your identity or contact
information unless you provide it in the body of your comment. If you send an e-mail
comment directly to EPA without going through www.regulations.gov your e-mail
address will be automatically captured and included as part of the comment that is placed
in the public docket and made available on the Internet. If you submit an electronic
comment, EPA recommends that you include your name and other contact information in
the body of your comment and with any disk or CD-ROM you submit. If EPA cannot
read your comment due to technical difficulties and cannot contact you for clarification,
EPA may not be able to consider your comment. Electronic files should avoid the use of
special characters, any form of encryption, and be free of any defects or viruses. For
additional information about EPA’s public docket visit the EPA Docket Center homepage

at http://www.epa.gov/epahome/dockets.htm. For additional instructions on submitting



comments, go to Section VII, Public Participation, of the SUPPLEMENTARY
INFORMATION section of this document.

Docket: All documents in the docket are listed in the www.regulations.gov index.

Although listed in the index, some information is not publicly available, e.g., CBI or
other information whose disclosure is restricted by statute. Certain other material, such
as copyrighted material, will be publicly available only in hard copy. Publicly available

docket materials are available either electronically in www.regulations.gov or in hard

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

FOR FURTHER INFORMATION CONTACT: Joe Dougherty, Office of Air and
Radiation, 1200 Pennsylvania Ave., NW, Washington, D.C. 20460; telephone number:

(202) 564-1659; fax number: (202) 564-1543; email address: Dougherty.Joseph-

J@epa.gov.

SUPPLEMENTARY INFORMATION:
Preface from the Administrator of the Environmental Protection Agency

In this Advanced Notice of Proposed Rulemaking (ANPR), the Environmental
Protection Agency (EPA) seeks comment on analyses and policy alternatives regarding
greenhouse gas (GHQG) effects and regulation under the Clean Air Act. In particular,
EPA seeks comment on the document entitled “Advanced Notice of Proposed

Rulemaking: Regulating Greenhouse Gas Emissions under the Clean Air Act” and



observations and issues raised by other federal agencies. This notice responds to the U.S.

Supreme Court’s decision in Massachusetts v. EPA and numerous petitions related to the

potential regulation of greenhouse gas emissions under the Clean Air Act.

EPA’s analyses leading up to this ANPR have increasingly raised questions of
such importance that the scope of the agency’s task has continued to expand. For
instance, it has become clear that if EPA were to regulate greenhouse gas emissions from
motor vehicles under the Clean Air Act, then regulation of smaller stationary sources that
also emit GHGs — such as apartment buildings, large homes, schools, and hospitals —
could also be triggered. One point is clear: the potential regulation of greenhouse gases
under any portion of the Clean Air Act could result in an unprecedented expansion of
EPA authority that would have a profound effect on virtually every sector of the economy
and touch every household in the land.

This ANPR reflects the complexity and magnitude of the question of whether and
how greenhouse gases could be effectively controlled under the Clean Air Act. This
document summarizes much of EPA’s work and lays out concerns raised by other federal
agencies during their review of this work. EPA is publishing this notice today because it
is impossible to simultaneously address all the agencies’ issues and respond to our legal
obligations in a timely manner.

I believe the ANPR demonstrates the Clean Air Act, an outdated law originally
enacted to control regional pollutants that cause direct health effects, is ill-suited for the
task of regulating global greenhouse gases. Based on the analysis to date, pursuing this
course of action would inevitably result in a very complicated, time-consuming and,

likely, convoluted set of regulations. These rules would largely pre-empt or overlay



existing programs that help control greenhouse gas emissions and would be relatively
ineffective at reducing greenhouse gas concentrations given the potentially damaging
effect on jobs and the U.S. economy.

Your input is important. I am committed to making the data and models EPA is
using to form our policies transparent and available to the public. None of the views or
alternatives raised in this notice represents Agency decisions or policy recommendations.
It is premature to do so. Rather, I am publishing this ANPR for public comment and
review. In so doing, I am requesting comment on the views of other federal agencies that
are presented below including important legal questions regarding endangerment. [
encourage the public to (1) understand the magnitude and complexity of the Supreme

Court’s direction in Massachusetts v. EPA and (2) comment on the many questions raised

in this notice.



[Note to Printer: Insert letter from Susan E. Dudley, Administrator, Office of
Information and Regulatory Affairs, Office of Management and Budget. The letter’s

electronic file name is “OIRA letter to EPA 7-10-08]



[Note to Printer: Insert letter from Secretaries of U.S. Department of Agriculture, U.S.
Department of Commerce, U.S. Department of Transportation, and U.S. Department of

Energy. The letter’s electronic file name is “Cabinet - EPA GHG Letter w-o attachmnts™]



DEPARTMENT OF TRANSPORTATION

The Department of Transportation (“the Department” or “DOT”) hereby submits
the following preliminary comments on the Environmental Protection Agency (“EPA”)
staff’s draft Advance Notice of Proposed Rulemaking “Regulating Greenhouse Gas
Emissions under the Clean Air Act,” which was submitted to the Office of Management
and Budget on June 17, 2008 (“June 17 draft” or “draft”). In view of the very short time
the Department has had to review the document, DOT will offer a longer, more detailed

response by the close of the comment period.

General Considerations

In response to Massachusetts v. EPA and multiple rulemaking petitions, the EPA
must consider whether or not greenhouse gases may reasonably be anticipated to
endanger public health or welfare, within the meaning of the Clean Air Act. Such a
determination requires the resolution of many novel questions, such as whether global or
only U.S. effects should be considered, how imminent the anticipated endangering effects
are, and how greenhouse gases are to be quantified, to name just a few. Without
resolving any of these questions, let alone actually making an endangerment finding, the
June 17 draft presents a detailed discussion of regulatory possibilities. In other words,
the draft suggests an array of specific regulatory constructs in the transportation sector
under the Clean Air Act without the requisite determinations that greenhouse gas

emissions endanger public health or welfare and that regulation is feasible and



appropriate. In fact, to propose specific regulations prejudices those critical
determinations and reveals a predilection for regulation that may not be justified.

Policymakers and the public must consider a broader question: even if
greenhouse gas regulation using a law designed for very different environmental
challenges is legally permissible, is it desirable? We contend that it is not. We are
concerned that attempting to regulate greenhouse gases under the Clean Air Act will
harm the U.S. economy while failing to actually reduce global greenhouse gas emissions.
Clean Air Act regulation would necessarily be applied unevenly across sources, sectors,
and emissions-causing activities, depending on the particular existing statutory language
in each section of the Act. Imposing Clean Air Act regulations on U.S. businesses,
without an international approach that involves all of the world’s major emitters, may
well drive U.S. production, jobs, and emissions overseas, with no net improvement to
greenhouse gas concentrations.

The Department believes that the Nation needs a well considered and sustainable
domestic climate change policy that takes into account the best climatological, technical
and economic information available. That policy — as with any significant matter
involving Federal law and regulation — should also reflect a national consensus that the
actions in question are justified and effective, and do not bring with them substantial
unintended consequences or unacceptable economic costs. Reducing greenhouse gas
emissions across the various sectors of our economy is an enormous challenge that can be
met effectively only through the setting of priorities and the efficient allocation of

resources in accordance with those priorities.



It is an illusion to believe that a national consensus on climate policy can be
forged via a Clean Air Act rulemaking. Guided by the provisions of a statute conceived
for entirely different purposes — and unconstrained by any calculation of the costs of the
specific regulatory approaches it contemplates — such a rulemaking is unlikely to produce
that consensus.

Administrator Johnson of the EPA said in a recent speech, “now is the time to
begin the public debate and upgrade [the Clean Air Act’s] components.” Administrator
Johnson has called for fundamental changes to the Clean Air Act “to consider benefits,
costs, risk tradeoffs and feasibility in making decisions about how to clean the air.” This,
of course, is a criticism of the Clean Air Act’s ability to address its intended purposes, let
alone purposes beyond those Congress contemplated. As visualized in the June 17 draft,
the U.S. economy would be subjected to a complex set of new regulations administered
by a handful of people with little meaningful public debate and no ability to consider
benefits, costs, risk tradeoffs and feasibility. This is not the way to set public policy in an
area critical to our environment and to our economy.

As DOT and its fellow Cabinet departments argue in the cover letter to these
Comments, using the Clean Air Act as a means for regulating greenhouse gas emissions
presents insurmountable obstacles. For instance, Clean Air Act provisions that refer to
specific pollutants, such as sulfur dioxide, have been updated many times over the past
three decades. In contrast, the language referring to unspecified pollutants, which would
apply to greenhouse gases, retains, in fossil form, the 1970s idea that air pollution is a
local and regional scale problem, with pollution originating in motor vehicles and a few

large facilities, for which “end of pipe” control technologies exist or could be invented at



acceptable cost. Greenhouse gas emissions have global scale consequences, and are
emitted from millions of sources around the world. If implemented, the actions that the
draft contemplates would significantly increase energy and transportation costs for the
American people and U.S. industry with no assurance that the regulations would

materially affect global greenhouse gas atmospheric concentrations or emissions.

Transportation-Related Considerations

As the Nation’s chief transportation regulatory agency, the Department has
serious concerns about the draft’s approach to mobile sources, including, but not limited
to, the autos, trucks, and aircraft that Section VI of the draft considers regulating.

Title I of the Clean Air Act permits the use of technology-forcing regulation of
mobile sources. Yet Section VI of the draft appears to presume an endangerment finding
with respect to emissions from a variety of mobile sources and then strongly suggests the
EPA’s intent to regulate the transportation sector through an array of source-specific
regulations. Thus, much of Section VI is devoted to describing and requesting
information appropriate to setting technology-forcing performance standards for
particular categories of vehicles and engines based on an assessment of prospective
vehicle and engine technology in each source category.

In its focus on technology and performance standards, the draft spends almost no
effort on assessing how different regulatory approaches might vary in their effectiveness
and compliance costs. This despite the fact that picking an efficient, effective, and

relatively unintrusive regulatory scheme is critically important to the success of any
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future program -- and far more important at this stage than identifying the cost-
effectiveness of speculative future technologies.

The draft fails to identify the market failures or environmental externalities in the
transportation sector that regulation might correct, and, in turn, what sort of regulation
would be best tailored to correcting a specific situation. Petroleum accounts for 99
percent of the energy use and greenhouse gas emissions in the transportation sector.
Petroleum prices have increased fivefold since 2002. Rising petroleum prices are having
a powerful impact on airlines, trucking companies, marine operators, and railroads, and
on the firms that supply vehicles and engines to these industries. Petroleum product
prices have doubled in two years, equivalent to a carbon tax of $200 per metric ton, far in
excess of the cost of any previously contemplated climate change measure. Operators are
searching for every possible operating economy, and capital equipment manufacturers are
fully aware that fuel efficiency is a critical selling point for new aircraft, vehicles, and
engines. At this point, regulations could provide no more powerful incentive for
commercial operators than that already provided by fuel prices. Badly designed
performance standards would be at best non-binding (if private markets demand more
efficiency than the regulatory standard) or would actually undermine efficient
deployment of fuel efficient technologies (if infeasible or non-cost-effective standards are

required).

Light Duty Vehicles
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On December 19, 2007, the President signed the Energy Independence and
Security Act (“EISA”), which requires the Department to implement a new fuel economy
standard for passenger cars and light trucks. The Department’s National Highway Traffic
Safety Administration (“NHTSA”) has moved swiftly to comply with this law, issuing a
Notice of Proposed Rulemaking (“NPRM”) on April 22, 2008. The comment period for
this NPRM closed on July 1, 2008. If finalized in its present form, the rule would reduce
U.S. carbon dioxide emissions by an estimated 521 million metric tons over the lifetime
of the regulated vehicles.

This NPRM is only the latest in a series of NHTSA Corporate Average Fuel
Economy (“CAFE”) program rules proposed or implemented during this Administration.
Indeed, these proposals together represent the most aggressive effort to increase the fuel
economy (and therefore to reduce the emissions) of the U.S. fleet since the inception of
the CAFE program in 1975.

In enacting EISA, Congress made careful and precise judgments about how
standards are to be set for the purpose of requiring the installation of technologies that
reduce fuel consumption. Although almost all technologies that reduce carbon dioxide
emissions do so by reducing fuel consumption, the EPA staff’s June 17 draft not only
ignores those congressional judgments, but promotes approaches inconsistent with those
judgments.

The draft includes a 100-page analysis of a tailpipe carbon dioxide emissions rule
that has the effect of undermining NHTSA’s carefully balanced approach under EISA.
Because each gallon of gasoline contains approximately the same amount of carbon, and

essentially all of the carbon in fuel is converted to carbon dioxide, a tailpipe carbon
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dioxide regulation and a fuel economy regulation are essentially equivalent: they each in
effect regulate fuel economy.

In the draft’s analysis of light duty vehicles, the external benefits of reducing
greenhouse gas emissions account for less than 15 percent of the total benefits of
improving vehicle efficiency, with the bulk of the benefits attributable to the market
value of the gasoline saved. Only rather small marginal reductions in fuel consumption
or greenhouse gas emissions would be justified by external costs in general, and climate
change benefits in particular. Thus, the draft actually describes fuel economy
regulations, which generate primarily fuel savings benefits, under the rubric of
environmental policy.

Though it borrows an analytical model provided by NHTSA, the draft uses
differing assumptions and calculates the effects of the Agency’s standard differently than
does the rule NHTSA proposed pursuant to EISA. The draft conveys the incorrect
impression that the summary numbers such as fuel savings, emission reductions, and
economic benefits that are presented in the draft are comparable with those presented in
NHTSA’s NPRM, when in fact the draft’s numbers are calculated differently and, in
many cases, using outdated information.

The draft does not include the provisions of EISA or past, current, or future CAFE
rulemakings in its baseline analysis of light duty vehicle standards. Thus, the draft
inflates the apparent benefits of a Clean Air Act light duty vehicle rulemaking when
much of the benefits are already achieved by laws and regulations already on the books.

The draft fails to ask whether additional regulation of light duty vehicles is necessary or
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desirable, nor gives any serious consideration how Clean Air Act and EISA authorities
might be reconciled.

The draft comprehensively mischaracterizes the available evidence on the
relationship between safety and vehicle weight. In the draft, EPA asserts that the safety
issue is “very complex,” but then adds that it disagrees with the views of the National
Academy of Sciences (NAS) and NHTSA'’s safety experts, in favor of the views of a two-
person minority on the NAS panel and a single, extensively criticized article.

Much of the text of this portion of the draft is devoted to a point-by-point
recitation and critique of various economic and technological assumptions that NHTSA,
the Office of Management and Budget, and other Federal agencies — among them EPA —
painstakingly calculated over the past year, but that EPA now unilaterally revises for this
draft. It is not clear why it is necessary or desirable to use one set of analytical
assumptions, while the rest of the Federal Government uses another.

The public interest is ill-served by having two competing proposals, put forth by
two different agencies, both purporting to regulate the same industry and the same
products in the same ways but with differing stringencies and enforcement mechanisms,
especially during a time of historic volatility in the auto industry and mere months after
Congress passed legislation tasking another agency with regulation in this area. The
detailed analysis of a light duty vehicle rule in the draft covers the same territory as does
NHTSA'’s current rulemaking — and is completely unnecessary for the purposes of an
endangerment finding or for seeking comment on the best method of regulating mobile

source emissions.
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Setting Air Quality Standards

The discussion of the process for setting National Ambient Air Quality Standards
(“NAAQS”) and development of state/Federal implementation plans for greenhouse
gases is presented as an option for regulating stationary sources, and is placed in the
discussion of stationary sources. The draft describes a scenario in which the entire
country is determined to be in nonattainment.

Such a finding would reach beyond power plants and other installations to include
vital transportation infrastructure such as roads, bridges, airports, ports, and transit lines.
At a time when our country critically needs to modernize our transportation
infrastructure, the NAAQS that the draft would establish — and the development of the
implementation plans that would follow — could seriously undermine these efforts.
Because the Clean Air Act’s transportation and general conformity requirements focus on
local impacts, these procedures are not capable of assessing and reducing impacts of
global pollutants without substantial disruption and waste.

If the entire Nation were found to be in nonattainment for carbon dioxide or
multiple greenhouse gases, and transportation and general conformity requirements
applied to Federal activities, a broad range of those activities would be severely
disrupted. For example, application of transportation conformity requirements to all
metropolitan area transportation plans would add layers of additional regulations to an
already arduous Federal approval process and expand transportation-related litigation
without any assurance that global greenhouse gas emissions would be reduced. Indeed,

needed improvements to airports, highways and transit systems that would make the
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transportation system more efficient, and thus help reduce greenhouse gas and other
emissions, could be precluded due to difficulties in demonstrating conformity. Though
the potential for such widespread impact is clear from even a cursory reading of the draft,
it ignores the issue entirely.

For these reasons, we question the practicality and value of establishing NAAQS
for greenhouse gases and applying such a standard to new and existing transportation

infrastructure across the Nation.

Heavy Duty Vehicles

The draft contemplates establishing a greenhouse gas emissions standard for
heavy duty vehicles such as tractor-trailers. The draft’s discussion of trucks makes no
mention of the National Academy of Sciences study required by Section 108 of EISA
that would evaluate technology to improve medium and heavy-duty truck fuel efficiency
and costs and impacts of fuel efficiency standards that may be developed under 49 U.S.C.
Section 32902(k), as amended by section 102(b) of EISA. This section directs DOT, in
consultation with EPA and DOE, to determine test procedures for measuring and
appropriate procedures for expressing fuel efficiency performance, and to set standards
for medium- and heavy-duty truck efficiency. DOT believes that it is premature to
review potential greenhouse gas emission standards for medium- and heavy-duty trucks
in light of this study and anticipated future standard-setting action under EISA, and, in
any event, that it is problematic to do so with no accounting of the costs that these

standards might impose on the trucking industry.
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In the case of light duty vehicles, it can be argued that consumers do not
accurately value fuel economy, and regulation can correct this failure. Heavy-duty truck
operators, on the other hand, are acutely sensitive to fuel costs, and their sensitivity is
reflected in the product offerings of engine and vehicle manufacturers. The argument for
fuel economy or tailpipe emissions regulation is much harder to make than in the case of
light duty vehicles.

The medium and heavy truck market is more complex and diverse than the light
duty vehicle market, incorporating urban delivery vans, on-road construction vehicles,
work trucks with power-using auxiliaries, as well as the ubiquitous long-haul truck-trailer
combinations. Further, a poorly designed performance standard that pushes operators
into smaller vehicles may result in greater and not fewer of the emissions the draft
intends to reduce. Because freight-hauling performance is maximized by matching the
vehicle to the load, one large, high horsepower truck will deliver a large/heavy load at a
lower total and fuel cost than the same load split into two smaller, low horsepower

vehicles.

Railroads

The Clean Air Act includes a special provision for locomotives, Section
213(a)(5), which permits EPA to set emissions standards based on the greatest emission
reduction achievable through available technology. The text of the draft suggests that
EPA may consider such standards to include hybrid diesel/electric locomotives and the

application of dynamic braking.
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As in other sectors, it is hard to imagine how a technology-forcing regulation can
create greater incentives than provided by recent oil prices. And sensible public policy
dictates caution against imposing unrealistic standards or mandating technology that is

not cost-effective, not reliable, or not completely developed.

Marine Vessels

The International Maritime Organization (“IMO”) sets voluntary standards for
emissions from engines used in ocean-going marine vessels and fuel quality through the
MARPOL Annex VI (International Convention for the Prevention of Pollution from
Ships, 1973, as modified by the Protocol of 1978 relating thereto (“MARPOL”), Annex
VI, Prevention of Air Pollution from Ships). Member parties apply these voluntary
standards through national regimes. The IMO is also working to consider ways to
address greenhouse gas emissions from vessels and marine transportation, including both
vessel-based and operational measures. The U.S. is a participant in these discussions.
We believe that the discussion of ways to reduce greenhouse gas emissions from vessels
and marine transportation should reference the IMO voluntary measures and discussions,

and need not address detailed technological or operational measures.

Aviation

The draft includes a lengthy discussion of possible methods by which to regulate

the greenhouse gas emissions of aircraft. For all its detail, however, the draft does not
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provide adequate information (and in some instances is misleading) regarding aviation
emissions related to several important areas: 1) the overwhelming market pressures on
commercial airlines to reduce fuel consumption and therefore carbon dioxide emissions
and the general trends in aviation emissions growth; 2) expected technology and
operational improvements being developed under the interagency Next Generation Air
Transportation System (“NextGen”) program; 3) the work and role of the International
Civil Aviation Organization (“ICAQ”) in aviation environmental matters; 4) limits on
EPA’s ability to impose operational controls on aviation emission; and 5) the scientific
uncertainty regarding greenhouse gas emissions from aircraft.

First, the draft does not provide the public an accurate picture of aviation
emissions growth. Compared to 2000, U.S. commercial aviation in 2006 moved 12
percent more passengers and 22 percent more freight while burning less fuel, thereby
reducing carbon output. Further, the draft’s projections of growth in emissions are
overstated because they do not reflect technology improvements in aircraft or air traffic
operations and apparently do not take into account the industry’s ongoing contraction or
even the sustained increase in aviation jet fuel prices in 2007 and 2008. That increase (in
2008, U.S. airlines alone will spend $60 billion for fuel, compared to $16 billion in 2000)
provides an overwhelming economic incentive for a financially troubled industry to
reduce fuel consumption. Because reduction of a gallon of jet fuel displaces about 21
pounds of carbon dioxide, that incentive is the single most effective tool for reducing
harmful emissions available today. Yet the draft makes no note of the trend.

Second, the draft does not adequately address the multi-agency NextGen program,

one of whose principal goals is to limit or reduce the impact of aviation emissions on the
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global climate. This includes continued reduction of congestion through modernization
of the air traffic control system, continued research on aircraft technologies and
alternative fuels, and expanded deployment of operational advances such as Required
Navigation Performance that allow aircraft to fly more direct and efficient routes in
crowded airspace. Through NextGen, the Department’s Federal Aviation Administration
(FAA), in cooperation with private sector interests, is actively pursuing operational and
technological advances that could result in a 33 percent reduction in aircraft fuel burn and
carbon dioxide emissions.

Third, the draft gives short shrift to the Administration’s efforts to reduce aviation
emissions through a multilateral ICAO process, and it contemplates regulatory options
either never analyzed by EPA or the aviation community for aircraft (“fleet averaging™")
or previously rejected by ICAOQ itself (flat carbon dioxide standards). The FAA has
worked within the ICAO process to develop guidance for market-based measures,
including adoption at the 2007 ICAO Assembly of guidance for emissions trading for
international aviation. ICAO has established a Group on International Aviation and
Climate Change that is developing further recommendations to address the aviation

impacts of climate change.” The FAA’s emphasis on international collaboration is

" The concept of “fleet averaging,” though used for automobiles, has never been applied to
aviation or considered by either [CAO or FAA as a basis for standard setting. The draft offers
little indication of why the concept would be worth serious consideration, and it is difficult to
understand how that could be, given that manufacturers turn out only several hundred commercial
airplanes for “averaging” annually, compared to over a million light duty vehicles per year built
by large manufacturers. In any event, if further analysis supports the viability of fleet averaging,
the appropriate venue for pursuing this would be through ICAO — so that aviation experts from
around the world can assess the concept.

? In this context, we note that the draft invites comment on proposals in the European Union
regarding an emissions trading scheme to be imposed by the EU on all Europe-connected
commercial operations. The U.S. Government, led by the Department of State, has repeatedly
argued that any of these proposals, if enacted, would violate international aviation law and has
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compelled by the international nature of commercial aviation and the fact that
performance characteristics of engines and airframes — environmental and otherwise —
work best when they maximize consistency among particular national regulations.’

Fourth, the draft invites comments on potential aviation operational controls that
might have emissions benefits. But proposals for changes to airspace or air traffic
operational procedures usurp the FAA’s responsibility as the Nation’s aviation safety
regulator and air traffic manager. It is inappropriate for the EPA to suggest operational
controls without consideration of the safety implications that the FAA is legally required
to address.

Finally, the draft does not accurately present the state of scientific understanding
of aviation emissions and contains misleading statements about aviation emissions
impacts. The report of the Intergovernmental Panel on Climate Change (cited in the draft
but often ignored) more clearly conveys cautions about underlying uncertainties
associated with regulating aviation emissions. For instance, the IPCC specifically
concludes that water vapor is a small contributor to climate change, yet the draft focuses
on condensation trails produced by water vapor and includes an inaccurate statement that
carbon dioxide and water vapor are “the major compounds from aircraft operations that
are related to climate change.” Further, the draft does not convey the significant

scientific uncertainty associated with measuring particulate matter (PM) emissions from

made clear its opposition to the proposals in ICAO and other international fora. It is curious that
the EPA would solicit comments on the benefits of proposals that the United States (along with
numerous other nations) opposes as unlawful and unworkable.

? The draft is potentially misleading in suggesting that the fuel flow rate data reported for the
ICAO landing and takeoff cycle engine emissions certification process, and the carbon dioxide
emissions concentrations data collected for calculation and calibration purposes may be used as
the basis for a carbon dioxide standard.
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aircraft engines. That understanding needs to be significantly improved before any

“tailpipe” PM standard could sensibly be considered.

Conclusion

The EPA has made an enormous effort in assembling the voluminous data that
contributed to the draft as published today. However, because the draft does not
adequately identify or discuss the immense difficulties and burdens, and the probable
lack of attendant benefits, that would result from use of the Clean Air Act to regulate
GHG emissions, DOT respectfully submits these preliminary comments to point out
some of the problematic aspects of the draft’s analysis regarding the transportation sector.

We anticipate filing additional comments before the close of the comment period.
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DEPARTMENT OF ENERGY

l. Introduction

The U.S. Department of Energy (Department or DOE) strongly supports
aggressively confronting climate change in a rational manner that will achieve real and
sustainable reductions in global greenhouse gas (GHG) emissions, promote energy
security, and ensure economic stability. In support of these goals, DOE believes that the
path forward must include a comprehensive public discussion of potential solutions, and
the foreseeable impacts of those proposed solutions — including impacts on energy
security and reliability, on American consumers, and on the Nation’s economy.

The Department supports the actions taken by the United States to date to address
global climate change and greenhouse gas emissions, and believes these efforts should be
continued and expanded. These actions have included a broad combination of market-
based regulations, large increases in funding for climate science, new government
incentives for avoiding, reducing or sequestering GHG emissions, and enormous
increases in funding for technology research. The Department has played a significant
role in implementing many of these initiatives, including those authorized by the Energy
Policy Act of 2005 and the Energy Independence and Security Act of 2007.

The Department believes that an effective and workable approach to controlling
GHG emissions and addressing global climate change should not simply consist of a
unilateral and extraordinarily burdensome Clean Air Act (CAA or the Act) regulatory

program being layered on top of the U.S. economy, with the Federal Government taking
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the position that energy security and indeed the American economy will just have to live
with whatever results such a program produces. Rather, the United States can only
effectively address GHG emissions and global climate change in coordination with other
countries, and by addressing how to regulate GHG emissions while considering the effect
of doing so on the Nation’s energy and economic security. Considering and developing
such a comprehensive approach obviously is enormously difficult.

Unfortunately, and no doubt due in part to the limitations of the Clean Air Act
itself, the draft Advance Notice of Proposed Rulemaking prepared by the staff of the
Environmental Protection Agency (EPA) does not take such an approach. That draft
Notice, entitled “Regulating Greenhouse Gas Emissions under the Clean Air Act”
(“draft”™), which was submitted to the Office of Management and Budget on June 17,
2008, instead seeks to address global climate change through an enormously elaborate,
complex, burdensome and expensive regulatory regime that would not be assured of
significantly mitigating global atmospheric GHG concentrations and global climate
change. DOE believes that once the implications of the approach offered in the draft are
fully explained and understood, it will make one thing clear about controlling GHG
emissions and addressing global climate change — unilaterally proceeding with an
extraordinarily burdensome and costly regulatory program under the Clean Air Act is not
the right way to go.

DOE has had only a limited opportunity to review the June 17 EPA staff draft,
and therefore anticipates providing additional comments at a later date. Based on the
limited review DOE has been able to conduct so far, it is apparent that the draft reflects

extensive work and includes valuable information, analyses and data that should help
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inform the public debate concerning global climate change and how to address GHG
emissions.

However, DOE has significant concerns with the draft because it lacks the
comprehensive and balanced discussion of the impacts, costs, and possible lack of
effectiveness were the United States, through the EPA, to use the CAA to
comprehensively but unilaterally regulate GHG emissions in an effort to address global
climate change. The draft presents the Act as an effective and appropriate vehicle for
regulating GHG emissions and addressing climate change, but we believe this approach
is inconsistent with the Act’s overarching regulatory framework, which is based on States
and local areas controlling emissions of air pollutants in order to improve U.S. air quality.
Indeed, the Act itself states that Congress has determined “air pollution prevention . . .
and air pollution control at its source is the primary responsibility of States and local
governments,” CAA § 101(a)(3); that determination is reflected in the Act’s regulatory
structure. The CAA simply was not designed for establishing the kind of program that
might effectively achieve global GHG emissions controls and emissions reductions that
may be needed over the next decades to achieve whatever level of atmospheric GHG
concentration is determined to be appropriate or necessary.

Although the draft recognizes that the CAA does not authorize “economy-wide”
cap and trade programs or emission taxes, it in essence suggests an elaborate regulatory
regime that would include economy-wide approaches and sector and multi-sector trading
programs and potentially other mechanisms yet to be conceived. The draft has the
overall effect of suggesting that under the CAA, as it exists today, it would be possible to

develop a regulatory scheme of trading programs and other mechanisms to regulate GHG
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emissions and thus effectively address global climate change. It is important to
recognize, however, that such programs have not yet been fully conceived, in some cases
rely on untested legal theories or applications of the Act, would involve unpredictable but
likely enormous costs, would be invasive into virtually all aspects of the lives of
Americans, and yet would yield benefits that are highly uncertain, are dependent on the
actions of other countries, and would be realized, if at all, only over a long time horizon.

The draft takes an affirmative step towards the regulation of stationary sources
under the Act — and while it is easy to see that doing so would likely dramatically
increase the price of energy in this country, what is not so clear is how regulating GHG
emissions from such sources would actually work under the CAA, or whether doing so
would effectively address global climate change. Other countries also are significant
emitters of GHGs, and “leakage” of U.S. GHG emissions could occur — that is, reduced
U.S. emissions simply being replaced with increased emissions in other countries — if the
economic burdens on U.S. GHG emissions are too great. In that regard, CAA regulation
of GHG emissions from stationary sources would significantly increase costs associated
with the operation of power plants and industrial sources, as well as increase costs
associated with direct energy use (€.9. natural gas for heating) by sources such as schools,
hospitals, apartment buildings, and residential homes.

Furthermore, in many cases the regulatory regime envisioned by the draft would
result in emission controls, technology requirements, and compliance costs being
imposed on entities that have never before been subject to direct regulation under the
CAA. Before proceeding down that path, EPA should be transparent about, and there

should be a full and fair discussion about, the true burdens of this path — in terms of its
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monetary cost, in terms of its regulatory and permitting burden, and in terms of exactly
who will bear those costs and other burdens. These impacts are not adequately explored
or explained in the draft. What should be crystal clear, however, is that the burdens will
be enormous, they will fall on many entities not previously subject to direct regulation
under the Act, and all of this will happen even though it is not clear what precise level of
GHG emissions reduction or atmospheric GHG concentration level is being pursued, or
even if that were decided, whether the CAA is a workable tool for achieving it.

In the limited time DOE has had to review the draft, DOE primarily has focused
on the extent to which the draft addresses stationary sources and the energy sector. Based
on DOE’s review, we briefly discuss below (1) the inadequacy of CAA provisions for
controlling greenhouse gas emissions from stationary sources as a method of affecting
global GHG concentrations and addressing global climate change; (2) the potential costs
and effects of CAA regulation of GHG emissions on the U.S. electric power sector; and
(3) considerations for U.S. action to address GHG emissions from stationary sources in
the absence of an effective global approach for addressing climate change and worldwide

GHG emissions.

1. The Ineffectiveness and Costs Associated with CAA Regulation of

Greenhouse Gas Emissions from Stationary Sources

The draft states that it was prepared in response to the decision of the United

States Supreme Court in Massachusetts v. EPA, 549 U.S. | 127 S. Ct. 1438 (2007). In

that case, the Court held that EPA has the authority to regulate GHG emissions from new
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motor vehicles because GHGs meet the Clean Air Act’s definition of an “air pollutant.”
Id. at 1460. As a result, under section 202(a) of the Act, the EPA Administrator must
decide whether, “in his judgment,” “the emission of any air pollutant from any class or
classes of new motor vehicles or new motor vehicle engines” “cause, or contribute to, air
pollution which may reasonably be anticipated to endanger public health or welfare.” If
the EPA Administrator makes a positive endangerment finding, section 202(a) states that
EPA “shall by regulation prescribe . . . standards applicable to the emission of” the air
pollutant with respect to which the positive finding was made.

The Supreme Court stated that it did not “reach the question whether on remand
EPA must make an endangerment finding, or whether policy concerns can inform EPA’s
actions in the event that it makes such a finding.” Instead, the Court said that when
exercising the “judgment” called for by section 202(a) and in deciding how and when to
take any regulatory action, “EPA must ground its reasons for action or inaction in the
statute.”

As a result, and based on the text of section 202(a) of the Clean Air Act, any EPA
“endangerment” finding must address a number of issues that involve interpretation of
statutory terms and the application of technical or scientific data and judgment. For
example, an endangerment determination must involve, among other things, a decision
about the meaning of statutory terms including “reasonably be anticipated to,” “cause, or
contribute to,” “endanger,” and “public health or welfare.” Moreover, because the Act
refers to “air pollutant” in the singular, presumably EPA should make any endangerment
finding as to individual greenhouse gases and not as to all GHGs taken together, but this

also is a matter that EPA must address and resolve. There are other issues that must be
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resolved as well, such as: whether the “public health and welfare” should be evaluated
with respect to the United States alone or, if foreign impacts can or should or must be
addressed as well, what the statutory basis is for doing so and for basing U.S. emissions
controls on foreign impacts; what time period in the future is relevant for purposes of
determining what is “reasonably anticipate[d]”; whether and if so how EPA must
evaluate any beneficial impacts of GHG emissions in the United States or elsewhere in
making an endangerment determination; and whether a particular volume of emissions or
a particular effect from such emissions from new motor vehicles must be found before
EPA may make a “cause or contribute” finding, since the Act explicitly calls for the EPA
Administrator to exercise his “judgment,” and presumably that judgment involves more
than simply a mechanistic calculation that one or more molecules will be emitted.

If EPA were to address these issues and resolve them in favor of a positive
endangerment finding under section 202(a) of the Act with respect to one or more
greenhouse gases and in favor of regulating GHG emissions from new motor vehicles,
then the language similarities of various sections of the CAA likely would require EPA
also to regulate GHG emissions from stationary sources. A positive endangerment
finding and regulation of GHGs from new motor vehicles likely would immediately
trigger the prevention of significant deterioration (PSD) permit program which regulates
stationary sources that either emit or have the potential to emit 250 tons per year of a
regulated pollutant or, if they are included on the list of source categories, at least 100
tons per year of a regulated pollutant. Because these thresholds are extremely low when
considered with respect to GHGs, thousands of new sources likely would be swept into

the PSD program necessitating time consuming permitting processes, costly new
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investments or retrofits to reduce or capture GHG emissions, increasing costs, and
creating vast areas of uncertainty for businesses and commercial and residential
development.

In addition to the PSD program, it is widely acknowledged that a positive
endangerment finding could lead to three potential avenues of stationary source
regulation under the CAA: (1) the setting of national ambient air quality standards
(NAAQS) under sections 108 and 109; (2) the issuance of new source performance
standards (NSPS) under section 111; and/or (3) the listing of one or more greenhouse
gases as hazardous air pollutants (HAP) under section 112. Each of these approaches,
and their associated deficiencies with respect to GHG emissions and as a method of

addressing global climate change, are briefly discussed below.

a. Sections 108-109: NAAQS

Section 108 of the CAA requires EPA to identify and list air pollutants that “cause
or contribute to air pollution which may reasonably be anticipated to endanger public
health or welfare.” For such pollutants, EPA promulgates “primary” and “secondary”
NAAQS. The primary standard is defined as the level which, in the judgment of the EPA
Administrator, based on scientific criteria, and allowing for an adequate margin of safety,
is requisite to protect the public health. The secondary standard is defined as the level
which is requisite to protect the public welfare. Within one year of EPA’s promulgation
of a new or revised NAAQS, each State must designate its regions as non-attainment,

attainment, or unclassifiable. Within three years from the NAAQS promulgation, States
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are required to adopt and submit to EPA a State implementation plan (SIP) providing for
the implementation, maintenance, and enforcement of the NAAQS.

At least three major difficulties would be presented with respect to the issuance
by EPA of a NAAQS for one or more greenhouse gases: (1) the determination of what
GHG concentration level is requisite to protect public health and welfare; (2) the unique
nature of GHGs as pollutants dispersed from sources throughout the world and that have
long atmospheric lifetimes; and (3) GHG concentrations in the ambient air are virtually
the same throughout the world meaning that they are not higher near major emissions
sources than in isolated areas with no industry or major anthropogenic sources of GHG
emissions.

While much has been said and written in recent years about the need to reduce
greenhouse gas emissions to address climate change, there is far less agreement on the
acceptable or appropriate atmospheric concentration level of CO2 or other GHGs. As the
draft states, “[d]etermining what constitutes ‘dangerous anthropogenic interference’ is not
a purely scientific question; it involves important value judgments regarding what level
of climate change may or may not be acceptable.” While the Department agrees with this
statement, the courts have held that when setting a NAAQS, EPA cannot consider
important policy factors such as cost of compliance. This limitation inhibits a rational
balancing of factors in determining and setting a GHG NAAQS based on the science
available, the availability and cost of emission controls, the resulting impact on the U.S.
economy, the emissions of other nations, etc.

Unlike most pollutants where local and regional air quality, and local and regional

public health and welfare, can be improved by reducing local and regional emissions,
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GHGs originate around the globe, and are mixed and dispersed such that there is a
relatively uniform atmospheric GHG concentration level around the world. There is little
or nothing that a single State or region can do that will appreciably alter the atmospheric
GHG concentration level in that particular State or region. Thus, it is hard to see how a
GHG NAAQS, which required States to take action to reduce their emissions to meet a
particular air quality standard, would actually work. A GHG NAAQS standard would
put the entire United States in either attainment or non-attainment, and it would be
virtually impossible for an individual State to control or reduce GHG concentrations in its
area and, thus, to make significant strides towards remaining in or reaching attainment
with the NAAQS.

Whatever level EPA might eventually establish as an acceptable NAAQS for one
or more GHGs, EPA’s setting of such a level would immediately implicate further issues
under the NAAQS regime, including the ability of States and localities to meet such a
standard. If the GHG NAAQS standard for one or more gases is set at a level below the
current atmospheric concentration, the entire country would be in nonattainment. All
States then would be required to develop and submit State Implementation Plans (SIPs)
that provide for meeting attainment by the specified deadline. And yet, as the draft states,
“it would appear to be an inescapable conclusion that the maximum 10-year horizon for
attaining the primary NAAQS is ill-suited to pollutants such as greenhouse gases with
long atmospheric residence times...[t]he long atmospheric lifetime of...greenhouse
gases...means that atmospheric concentrations will not quickly respond to emissions
reduction measures...in the absence of substantial cuts in worldwide emissions,

worldwide concentrations of greenhouse gases would continue to increase despite any
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U.S. emission control efforts. Thus, despite active control efforts to meet a NAAQS, the
entire United States would remain in nonattainment for an unknown number of years.”

As the draft also recognizes, if the NAAQS standard for GHGs is set at a level
above the current atmospheric concentration, the entire country would be in attainment.
In a nationwide attainment scenario, the PSD and new source review (NSR) permitting
regimes would apply and States would have to submit SIPs for the maintenance of the
primary NAAQS and to prevent interference with the maintenance by other States of the
NAAQS:; tasks, that as applied to GHGs, are entirely superfluous given the inability of
any single State to change through its own unilateral action the global or even local
concentration level of GHGs.

As the difficult choices and problematic results outlined above demonstrate, the
inability of a single State to appreciably change atmospheric GHG concentrations in its
own area through its own emission reduction efforts is inconsistent with a fundamental
premise of the Clean Air Act and of the NAAQS program — that States and localities are
primarily responsible for air pollution control and maintaining air quality, and that State
and local governments can impose controls and permitting requirements that will allow

the State to maintain or attain air quality standards through its own efforts.

b. Section 111: NSPS

Section 111 of the CAA requires the EPA Administrator to list categories of

stationary sources if such sources cause or contributes significantly to air pollution which

may reasonably be anticipated to endanger public health or welfare. The EPA must then
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issue new source performance standards (NSPS) for such sources categories. An NSPS
reflects the degree of emission limitation achievable through the application of the “best
system of emission reduction” which the EPA determines has been adequately
demonstrated. EPA may consider certain costs and non-air quality health and
environmental impact and energy requirements when establishing NSPS. Where EPA
also has issued a NAAQS or a section 112 maximum achievable control technology
(MACT) standard for a regulated pollutant, NSPS are only issued for new or modified
stationary sources. Where no NAAQS has been set and no section 112 MACT standard
issued, NSPS are issued for new, modified, and existing stationary sources.

Regulation of GHGs under section 111 presents at least two key difficulties.
First, EPA’s ability to utilize a market system such as cap and trade has not been
confirmed by the courts. EPA’s only attempt to establish a cap and trade program under
section 111, the “Clean Air Mercury Rule,” was vacated by the U.S. Court of Appeals for
the District of Columbia Circuit, though on grounds unrelated to EPA’s authority to
implement such a program under section 111. DOE believes EPA does have that
authority, as EPA previously has explained, but there is legal uncertainty about that
authority, which makes a GHG market-oriented program under section 111 uncertain.

Second, EPA’s regulation of small stationary sources (which account for a third
of all stationary source emissions) would require a burdensome and intrusive regulatory
mechanism unlike any seen before under the CAA. If EPA were to determine that it
cannot feasibly issue permits to and monitor compliance for all of these sources, a section

111 system presumably would cover only large stationary sources, which would place the

34



compliance burden completely on electric generators and large industrial sources, and
reduce any overall effect from the GHG control regime.

However, there are questions about whether it would be permissible for EPA to
elect not to regulate GHG emissions from small stationary sources. Section 111(b)(1)
indicates that the Administrator must list a category of sources if, in his judgment, it
causes, or contributes significantly to, air pollution which may reasonably be anticipated
to endanger public health and welfare. Given the volume of greenhouse gases that are
emitted from small stationary sources in the aggregate, it is uncertain whether, if EPA
makes a positive endangerment finding for emissions of one or more GHGs from new
motor vehicles, EPA could conclude that small stationary sources do not cause “or
contribute significantly” to air pollution that endangers the public health or welfare. This
might well turn on the interpretation and application of the terms in CAA section 202(a),
noted above. Regardless, it is uncertain whether, and if so where, EPA could establish a
certain GHG emission threshold for determining what sources or source categories are
subject to GHG regulations under section 111. What does seem clear is that regulating
GHG emissions under section 111 would entail implementation of an enormously

complicated, costly, and invasive program.

c. Section 112: HAP

Section 112 contains a list of hazardous air pollutants subject to regulation. A

pollutant may be added to the list because of adverse health effects or adverse

environmental effects. DOE believes it would be inappropriate for greenhouse gases to
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be listed as HAPs given, among other things, EPA’s acknowledgment that ambient GHG
concentrations present no health risks. Nevertheless, if one or more GHGs were listed
under section 112, EPA would have to list all categories of “major sources” (defined as
sources that emit or potentially emit 10 tons per year of any one HAP or 25 tons per year
of any combination of HAPs). For each major source category, EPA must then set a
maximum available control technology (MACT) standard.

It is entirely unclear at this point what sort of MACT standard would be placed on
which sources for purposes of controlling GHG emissions, what such controls would
cost, and whether such controls would be effective. However, complying with MACT
standards with respect to GHG emission controls likely would place a significant burden
on States and localities, manufacturing and industrial facilities, businesses, power plants,
and potentially thousands of other sources throughout the United States. As the draft
explains, section 112 “appears to allow EPA little flexibility regarding either the source
categories to be regulated or the size of sources to regulate.... EPA would be required to
regulate a very large number of new and existing stationary sources, including smaller
sources...we believe that small commercial or institutional establishments and facilities
with natural gas fired furnaces would exceed this major source threshold; indeed, a large
single family residence could exceed this threshold if all appliances consumed natural
gas.”

Compliance with the standards under section 112 is required to be immediate for
most new sources and within 3-4 years for existing sources. Such a strict timeline would
leave little to no time for emission capture and reduction technologies to emerge,

develop, and become cost-effective.
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d. Effects of CAA Regulation of GHGs on the U.S. Energy Sector

While the Department has general concerns about the portrayal of likely effects of
proposals to regulate GHGs under the CAA on all sectors of the U.S. economy, DOE is
particularly concerned about the effects of such regulation on the energy sector. The
effects of broad based, economy-wide regulation of GHGs under the CAA would have
significant adverse effects on U.S. energy supplies, energy reliability, and energy
security.

Coal is used to generate about half of the U.S. electricity supply today, and the
Energy Information Administration (EIA) projects this trend to continue through 2030.
(EIA AEO 2008, at 68) At the electricity generating plant itself, conventional coal-fired
power stations produce roughly twice as much carbon dioxide as a natural gas fired
power station per unit of electricity delivered. Given this reality, the effect of regulating
emissions of GHGs from stationary sources under the CAA could force a drastic shift in
the U.S. power sector. As Congressman John D. Dingell, Chairman of the U.S. House of
Representatives Committee on Energy and Commerce, explained in a statement issued on

April 8, 2008:

“As we move closer to developing policies to limit and reduce emissions, we
must be mindful of the impact these policies have on the price of all energy
commodities, particularly natural gas. What happens if efforts to expand nuclear
power production and cost-effectively deploy carbon capture and storage for coal-

fired generation are not successful? You know the answer. We will drive
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generation to natural gas, which will dramatically increase its price tag. We don’t
have to look too far in the past to see the detrimental effect that high natural gas
prices can have on the chemical industry, the fertilizer industry, and others to

know that we must be conscious of this potential consequence.”

Chairman Dingell’s view is supported by studies of the climate bill recently considered
by the United States Senate. EIA’s analysis of the Lieberman-Warner bill stated that,
under that bill, and without widespread availability of carbon capture and storage (CCS)
technology, natural gas generation would almost double by 2030. See Energy
Information Administration, Energy Market and Economic Impacts of S. 2191, the
Lieberman-Warner Climate Security Act of 2007 at 25.*

If CAA regulation of GHG emissions from stationary sources forces or

encourages a continued move toward natural gas fired electric generating units, there will

* DOE’s Energy Information Administration (EIA) prepared an analysis of the proposed Lieberman-
Warner Climate Security Act of 2007 and projected that if new nuclear, renewable and fossil plans with
carbon capture and sequestration are not developed and deployed in a time frame consistent with emissions
reduction requirements, there would be increased natural gas use to offset reductions in coal generation,
resulting in markedly higher delivered prices of natural gas. See Energy Market and Economic Impacts of
S. 2191, the Lieberman-Warner Climate Security Act of 2007 (EIA, April 2008) EIA estimated price
increases from 9.8 cents per kilowatthour in 2020 to 14.5 cents per kilowatthour in 2030, ranging from 11
to 64 percent higher by 2030. Id., p. 27, Figure 16. EPA’s analysis of the proposed legislation similarly
projected electricity prices to increase 44% in 2030 and 26% in 2050 assuming the growth of nuclear,
biomass or carbon capture and storage technologies. See EPA Analysis of the Lieberman-Warner Climate
Security Act of 2008 (March 14, 2008), pp. 3, 57. If the growth of nuclear, biomass, or carbon capture and
storage technologies was constrained, EPA projected that electricity prices in 2030 would be 79% higher
and 2050 prices would be 98% higher than the reference scenario prices. Other analyses of the legislation
also projected substantial increases in energy costs for consumers. See, e.g. Analysis of the Lieberman-
Warner Climate Security Act (S. 2191) Using the National Energy Modeling System (A Report by the
American Council for Capital Formation and the National Associate of Manufacturers, conducted by
Science Applications International Corporation (SAIC))(study finding increases in energy prices for
residential consumers by 26% to 36% in 2020, and 108% to 146% in 2030 for natural gas, and 28% to 33%
in 2020, and 101% to 129% in 2030 for electricity). Further, in its analysis o the bill the Congressional
Budge Office estimated that costs of private sector mandates associated with the legislation would amount
to more than $90 billion each year during the 2012-2016 period, most of which cost would ultimately be
passed on to consumers in the form of higher prices for energy and energy-intensive goods and services.
See Congressional Budget Office Cost Estimate, S. 2191 (April 10, 2008), pp. 2, 19.
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be significantly increased demand for natural gas. Given the limitations on domestic
supplies, including the restrictions currently placed on the production of natural gas from
public lands or from areas on the Outer Continental Shelf, much of the additional natural
gas needed likely would have to come from abroad in the form of liquefied natural gas
(LNG). This LNG would have to be purchased at world prices, currently substantially
higher than domestic natural gas prices and generally tied to oil prices (crude or product).
To put this into perspective, natural gas closed on June 27, 2008, at about $13.20/mcf for
August delivery, about twice as high as last year at this time, despite increasing domestic
natural gas production. The reason is that unlike last year, the U.S. has been able to
import very little LNG this year, even at these relatively high domestic prices. United
States inventories of natural gas in storage currently are about 3% below the five year
average, and are 16% below last year at this time. Among other effects, a large policy-
forced shift towards increased reliance on imported LNG would raise energy security and
economic concerns by raising domestic prices for consumers (including electricity prices)
and increasing U.S. reliance on foreign sources of energy.

In order for coal to remain a viable technology option to help meet the world’s
growing energy demand while at the same time not addressing GHG emissions, CCS
technologies must be developed and widely deployed. While off-the-shelf capture
technologies are available for coal power plant applications, current technologies are too
costly for wide scale deployment for both new plant construction and retrofit of the
existing fleet of coal-fired power plants. DOE studies (e.g., DOE/NETL Report: “Cost
and Performance Baseline for Fossil Energy Plants,” May 2007) show that capturing and

sequestering CO2 with today’s technology is expensive, resulting in electricity cost
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increases on the order of 30%-90% above the cost of electricity produced from new coal
plants built without CCS.

The impact of a policy that requires more production of electricity from natural
gas will be felt not just in the United States but in worldwide efforts to reduce GHG
emissions. Unless U.S. policy supports rapid development of CCS technologies to the
point that they are economically deployable (i.e., companies are not forced to switch to
natural gas fired electric generating facilities), CCS will not be installed as early as
possible in the China or other developing nations. In a global climate sense, most of the
benefit from new technology installation will come from the developing countries, and
much of the international benefit would come from providing countries like China and
India with reasonable-cost CCS options for development of their massive coal resources,

on which we believe they will continue to rely.

I11.  Energy Policy Considerations for Addressing Climate Change

The Department is concerned that the draft does not properly acknowledge
collateral effects of using CAA regulation to address global climate change, particularly
in the absence of a regime that actually will effectively address global climate change by
addressing global GHG emissions. DOE strongly supports efforts to reduce GHG
emissions by advancing technology and implementing policies that lower emissions, but
doing so in a manner that is conscious of and that increases, rather than decreases, U.S.
energy security and economic security. With these goals in mind, DOE believes

policymakers and the public should be mindful of the considerations briefly described
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below as the United States seeks to effectively address the challenge of global climate
change.

Secretary Bodman has stated that “improving our energy security and addressing
global climate change are among the most pressing challenges of our time.” This is
particularly true in light of the estimate by the International Energy Agency that the
world’s primary energy needs will grow by over 50% by 2030.

In order to address these challenges simultaneously and effectively, the United
States and other countries must make pervasive and long-term changes. Just as the
current energy and environmental situation did not develop overnight, neither can these
challenges be addressed and resolved immediately.

To ensure that we both improve energy security and reduce GHG emissions,
rather than address one at significant cost to the other, DOE believes that a number of
actions must be taken. None of these actions is sufficient in itself, and none of these
actions can be pursued to the exclusion of the others.

Specifically, the United States and other nations must: bring more renewable
energy online; aggressively deploy alternative fuels; develop and use traditional
hydrocarbon resources, and do so in ways that are clean and efficient; expand access to
safe and emissions-free nuclear power, while responsibly managing spent nuclear fuel
and reducing proliferation risks; and significantly improve the efficiency of how we use
energy. In all of these things, the Department believes that technological innovation and
advancement is the key to unlocking the future of abundant clean energy and lower GHG

emissions. Therefore, this innovation and advancement — through government funding,
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private investment, and public policies that promote both of these — should be the
cornerstone of any plan to combat global climate change.

In recent years, DOE has invested billions of dollars to advance the development
of technologies that advance these objectives. For example, in 2007 DOE funded the
creation of three cutting-edge bioenergy research facilities. These facilities, which are
already showing progress, will seek to advance the production of biofuels that have
significant potential for both increasing the Nation’s energy security and reducing GHG
emissions. Since the start of 2007, DOE has invested well over $1 billion to spur the
growth of a robust, sustainable biofuels industry in the United States.

DOE also has promoted technological advancement and deployment in other
renewable energy areas such as wind, solar and geothermal power, and these
advancements and policies are producing results. For example, in 2007, U.S. cumulative
wind energy capacity reached 16,818 megawatts — more than 5,000 megawatts of wind
generation were installed in 2007 alone. The United States has had the fastest growing
wind power capacity in the world for the last three years in a row. In addition, DOE
recently issued a solicitation offering up to $10 billion in federal loan guarantees, under
the program authorized by Title XVII of the Energy Policy Act of 2005, to incentivize the
commercial deployment of new or significantly improved technologies in projects that
will avoid, reduce or sequester emissions of GHGs or other air pollutants.

DOE strongly believes that nuclear power must play an important role in any
effective program to address global climate change. Indeed, we believe that no serious
effort to effectively control GHG emissions and address climate change can exclude the

advancement and development of nuclear power. DOE continues to seek advancements

42



in nuclear power technology, in the licensing of new nuclear power facilities, and in
responsibly disposing of spent nuclear fuel. With respect to new nuclear power plants,
DOE has put in place a program to provide risk insurance for the developers of the first
new facilities, and recently issued a solicitation offering up to $18.5 billion in federal
loan guarantees for new nuclear power plants.

Significant advancements have been made in recent years toward the development
of new nuclear facilities. There now are pending at the Nuclear Regulatory Commission
several applications, all of which have been filed in 2007 or 2008, to license new nuclear
generating facilities. DOE views the filing of these applications and the interest in
licensing and building new nuclear power facilities as very positive developments from
the perspectives of the Nation’s electric reliability and energy security, as well as the
effort to control greenhouse gas emissions. But there still is much to be done, and it will
take a sustained effort both by the private sector and by federal, State and local
governments, to ensure that these facilities are licensed, built and placed into service.

As noted above, DOE believes that coal can and must play an important role in
this Nation’s energy future. Moreover, regardless what decisions about coal U.S. policy
officials may wish to make, it seems clear that coal will continue to be used by other
countries to generate electricity for decades to come. It has been noted that China is
building new coal power plant capacity at the incredible rate of one per week. Asa
result, it is critically important that we develop and deploy cost-effective carbon capture
and sequestration technology, both to ensure that we can take advantage of significant
energy resources available in the United States, but also to help enable the control of

emissions in other countries as well.
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DOE believes that cost effective CCS technology must be developed over the next
10-15 years that could be deployed on new plants built to meet increasing demand and to
replace retiring capital stock, and retrofitted on existing plants with substantial remaining
plant life. DOE is helping to develop technologies to capture, purify, and store CO2 in
order to reduce GHG emissions without significant adverse effects on energy use or on
economic growth. DOE’s primary CCS research and development objectives are: (1)
lowering the cost and energy penalty associated with CO2 capture from large point
sources; and (2) improving the understanding of factors affecting CO2 storage
permanence, capacity, and safety in geologic formations and terrestrial ecosystems.

Once these objectives are met, new and existing power plants and fuel processing
facilities in the U.S. and around the world will have the potential to deploy CO2 capture
technologies. Roughly one third of the United States’ carbon emissions come from
power plants and other large point sources. To stabilize and ultimately reduce
atmospheric concentrations of CO2, it will be necessary to employ carbon sequestration —
carbon capture, separation and storage or reuse. The availability of advanced coal-fired
power plants with CCS to provide clean, affordable energy is essential for the prosperity
and security of the United States.

The DOE carbon sequestration program goal is to develop at R&D scale by 2012,
fossil fuel conversion systems that offer 90 percent CO2 capture with 99 percent storage
permanence at less than a 10 percent increase in the cost of energy services from new
plants. For retrofits of existing facilities, the task will be much harder, and the penalties
in terms of increased cost of power production from those plants likely will be much

higher. We expect that these integrated systems for new plants will be available for full
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commercial deployment — that is, will have completed the demonstration and early
deployment phase — in the 2025 timeframe. Of course, there are inherent uncertainties in
these projections and long-term research, development, demonstration and deployment
goals.

In line with the Department’s CCS R&D goals, DOE is working with regional
carbon sequestration partnerships to facilitate the development of the infrastructure and
knowledge base needed to place carbon sequestration technologies on the path to
commercialization. In addition, DOE recently restructured its FutureGen program to
accelerate the near-term deployment of advanced clean coal technology by equipping
new integrated gasification combined cycle (IGCC) or other clean coal commercial
power plants with CCS technology. By funding multiple projects, the restructured
FutureGen is expected to at least double the amount of CO2 sequestered compared to the
concept that previously had been announced in 2003. The restructured FutureGen
approach also will focus on the challenges associated with avoidance and reduction of
carbon emissions and criteria pollutants through sequestration.

In order to reduce the demand on our power sector and the associated emissions
of GHGs and other pollutants, we must continue to support expanded efforts to make our
society more efficient, from major power plants to residential homes. DOE has helped
lead this effort with, among other things, its Energy Star program, a government-backed
joint effort with EPA to establish voluntary efficiency standards that help businesses and
individuals protect the environment and save money through greater energy efficiency.
By issuing higher efficiency standards for an increasing number of products, the Energy

Star program helps consumers make fully-informed and energy-conscious decisions that
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result in reduced emissions of GHGs and other pollutants. Last year alone, with the help
of the Energy Star program, American consumers saved enough energy to power 10
million homes and avoid GHG emissions equivalent to the emissions from 12 million

cars — all while saving $6 billion in energy costs.

V. Conclusion

The Department believes the draft does not address and explain in clear,
understandable terms the extraordinary costs, burdens and other adverse consequences,
and the potentially limited benefits, of the United States unilaterally using the Clean Air
Act to regulate GHG emissions. The draft, while presenting useful analysis, seems to
make a case for the CAA being the proper vehicle to meaningfully combat global climate
change, but we believe it understates the potential costs and collateral adverse effects of
attempting to regulate GHG emissions and address climate change through a regulatory
scheme that is forced into the Clean Air Act’s legal and regulatory mold.

Any effective and workable approach to controlling GHG emissions and
addressing global climate change should not simply consist of a unilateral and
extraordinarily burdensome CAA regulatory program that is placed on top of the U.S.
economy with all other existing mandates, restrictions, etc. simply remaining in place and
the Government taking the position that U.S. energy security and indeed the American
economy will just have to live with whatever results the GHG control program produces.
Rather, the Nation can only effectively address GHG emissions and global climate

change in coordination with other countries, and by addressing how to regulate GHG
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emissions while considering the effect of doing so on the Nation’s energy and economic
security. Considering and developing such a comprehensive approach obviously will be
very difficult. But what seems clear is that it would be better than the alternative, if the
alternative is unilaterally proceeding with the enormously burdensome, complex and
costly regulatory program under the Clean Air Act discussed in the draft, which in the

end might not even produce the desired climate change benefits.
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U.S. Department of Commerce
Analysis of Draft Advanced Notice of Proposed Rulemaking

“Regulating Greenhouse Gas Emissions under the Clean Air Act”

Overview: This analysis reviews some of the implications of regulating greenhouse gas
(GHG) emissions under the Clean Air Act (CAA) as outlined in the draft Advance Notice
of Proposed Rulemaking submitted to the Office of Management and Budget on June 17,
2008 (the draft). The Department of Commerce’s fundamental concern with the draft’s
approach to using the CAA to regulate GHGs is that it would impose significant costs on
U.S. workers, consumers, and producers and harm U.S. competitiveness without

necessarily producing meaningful reductions in global GHG emissions.

Impact on U.S. Competitiveness and Manufacturing: The draft states that
competitiveness is an important policy consideration in assessing the application of CAA
authorities to GHG emissions. It also acknowledges the potential unintended
consequences of domestic GHG regulation, noting “[t]he concern that if domestic firms
faced significantly higher costs due to regulation, and foreign firms remained
unregulated, this could result in price changes that shift emissions, and possibly some
production capacity, from the U.S. to other countries.” This is a real issue for any
domestic regulation implemented without an international agreement involving the
world’s major emitters.

However, the draft does not detail the shift in global emissions that is currently

taking place. As the chart below shows, the emissions of countries outside of the

> EPA draft, pg. 36
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Organization of Economic Cooperation and Development (OECD) already exceed those
of OECD countries. By 2030, non-OECD emissions are projected to be 72 percent

higher than those of their OECD counterparts.’

® EIA International Energy Outlook 2008, http://www.eia.doe.gov/oiaf/ieo/highlights.html
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Any climate change regulation must take this trend into account. Greenhouse gas
emissions are a global phenomenon, and, as documented in the draft, require reductions around
the world in order to achieve lower concentrations in the atmosphere. However, the costs of
emissions reductions are generally localized and often borne by the specific geographic area
making the reductions. As a result, it is likely that the U.S. could experience significant harm to
its international competitiveness if GHGs were regulated under the CAA, while at the same time
major sources of emissions would continue unabated absent an international agreement.

Because the draft does not specify an emissions target level, the implications of national
regulation for the U.S. economy as a whole and for energy price-sensitive sectors in particular
are difficult to forecast. However, recent analysis of emissions targets similar to those cited in
the draft provides a guide to the estimated level of impacts.

In April 2008, the Energy Information Administration (EIA) released an analysis of
legislation that set emission reduction targets of 30 percent below 2005 levels by 2030 and 70
percent below 2005 levels by 2050. The EIA estimated that in the absence of international
offsets and with limited development of alternatives, achieving those emission targets would
reduce manufacturing employment by 10 percent below currently projected levels in 2030.
Under the same scenario, the EIA estimate indicated the emission targets would reduce the
output of key energy-intensive manufacturing industries, such as food, paper, glass, cement,
steel, and aluminum, by 10 percent and the output of non-energy intensive manufacturing
industries by nine percent below currently projected levels in 2030.”

The European Union’s experience with implementation of its cap-and-trade system is
also instructive from a competitiveness standpoint. Key energy intensive industries in Europe

have raised concerns about the competitiveness impacts of the emissions trading system (ETS),

7 Energy Market and Economic Impacts of S. 2191, Figure 28 & 29,
http://www.eia.doe.gov/oiaf/servicerpt/s2191/economic.html
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arguing that the ETS would force them to relocate outside of Europe. EU leaders have
responded to these concerns by considering the possibility of awarding free emissions permits to
certain industries, provided the industries also agreed to reduce emissions.® This illustrates one

of the challenges of crafting an effective national or regional solution to a global problem.

International Trade: In order to address the concern that GHG regulation in the United States
will lead to emissions leakage and movement of certain sectors to countries without strict carbon
regulations, the draft requests comment on “trade-related policies such as import tariffs on
carbon or energy content, export subsidies, or requirements for importers to submit allowances to
cover the carbon content of certain products.”

Applying tariffs to imports from countries without carbon regulations would have a
number of significant repercussions. In addition to exposing the United States to World Trade
Organization challenges by our trading partners, unilateral U.S. carbon tariffs could spark
retaliatory measures against U.S. exporters, the brunt of which would fall on U.S. workers,
consumers, and businesses. For example, a World Bank study found that carbon tariffs applied
to U.S. exports to Europe “could result in a loss of about 7 percent in U.S. exports to the EU.
The energy intensive industries, such as steel and cement ... could suffer up to a 30 percent
loss.”!?

Moreover, carbon tariffs would actively undermine existing U.S. trade policy. The U.S.
Government has consistently advocated for reducing tariffs, non-tariff barriers, and export

subsidies. Introducing new tariffs or export subsidies for carbon or energy content would

undermine those efforts with respect to clean energy technologies specifically and U.S. goods

¥ Financial Times, “Brussels softens line on carbon permits,” Andrew Bounds, Jan. 22, 2008
’ EPA draft, pg. 37.
'"The World Bank, International Trade and Climate Change: Economic, Legal, and Institutional Perspectives, 2008,
pg. 12.
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and services more broadly, as well as invite other countries to expand their use of tariffs and
subsidies to offset costs created by domestic regulations.

Two examples of U.S. efforts to reduce tariffs or enhance exports in this area: the United
States Trade Representative is actively engaged in trade talks to specifically reduce tariffs on
environmental technologies, which will lower their costs and encourage adoption, while the
Department of Commerce’s International Trade Administration is currently planning its third
“Clean Energy” trade mission to China and India focused on opening these rapidly developing
economies to U.S exporters of state-of-the-art clean technologies. Rather than raising trade
barriers, the U.S. Government should continue to advocate for the deployment of clean energy
technologies through trade as a way to address global GHG emissions

The issue of emissions leakage and the potential erosion of the U.S. industrial base are
real concerns with any domestic GHG regulation proposal outside of an international
framework. Accordingly, the proper way to address this concern is through an international
agreement that includes emission reduction commitments from all the major emitting economies,

not by unilaterally erecting higher barriers to trade.

Realistic Goals for Reducing Carbon Emissions: Establishing a realistic goal of emissions
reduction is an essential aspect of designing policies to respond to climate change. Although the
draft does not “make any judgment regarding what an appropriate [greenhouse gas] stabilization
goal may be,” the document cites, as an example, the Intergovernmental Panel on Climate
Change’s projection that global CO2 emissions reductions of up to 60 percent from 2000 levels

by 2050 are necessary to stabilize global temperatures slightly above pre-industrial levels."

""EPA draft, pg. 14
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To provide context, it is useful to note that a 60 percent reduction in U.S. emissions from
2000 levels would result in emissions levels that were last produced in the United States during
the 1950s (see chart on next page). In 1950, the population in the United States was 151 million
people — about half the current size — and the Gross Domestic Product was $293 billion."
Without the emergence of technologies that dramatically alter the amount of energy necessary
for U.S. economic output, the reduction of energy usage necessary to achieve this goal would

have significant consequences for the U.S. economy.

2U.S. Census Bureau, 1950 Decennial Census; Bureau of Economic Analysis, National Income and Product
Accounts Table
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Source: Carbon Dioxide Information Analysis Center, Oak Ridge National Laboratory, August 17, 2007
(http://cdiac.ornl.gov/ftp/trends/emissions/usa.dat).
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Moreover, as the draft acknowledges, initial emissions reductions under the CAA or other
mechanism “may range from only [a] few percent to 17% or more in some cases. Clearly, more
fundamental technological changes will be needed to achieve deeper reductions in stationary
source GHG emissions over time.”"> But the inability, at this time, to identify either a realistic
emissions target or the technical feasibility of achieving various levels of reduction is one of the
major flaws of using the draft to assess policy changes of this magnitude.

The draft also notes that “[a]n economy-wide, market-oriented environmental regulation

has never been implemented before in the U.S.”"*

This point is worth underscoring: the CAA
has never been applied to every sector in the U.S. economy. Instead, the CAA is generally
applied to specific sectors (such as the power sector) or sources of emissions, and it has included
initiatives to address regional and multi-state air quality issues. While these examples clearly
provide valuable experience in addressing air pollution issues across state boundaries, using the

CAA to regulate GHGs is significantly more ambitious in scope than anything previously

attempted under the CAA.

Accountability and Public Input: The draft contemplates a dramatic regulatory expansion
under the CAA. However, climate policies of this magnitude are best addressed through
legislative debate and scrutiny. Examining these issues in the legislative context would ensure
that citizens, through their elected representatives, have ample opportunity to make their views

known and to ensure accountability for the decisions that are made.

Economic Implications of Applying CAA Authorities: The draft noted numerous issues of

economic significance in analyzing the potential application of the CAA to stationary sources of

" EPA draft, pg. 209
' EPA draft pg. 32
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GHGs. The Department of Commerce highlights below some of the most important issues

raised in the draft that could impact U.S. competitiveness, innovation, and job creation.

Compliance Costs of Multiple State Regulations under the CAA: The draft describes the various

authorities under the CAA that could be applied to GHGs. One such mechanism involves the
development of individual state implementations plans (SIPs) in order to meet a national GHG
emissions reduction standard. As the draft notes, “[t]he SIP development process, because it
relies in large part on individual states, is not designed to result in a uniform national program of
emission controls.”” The draft also raises the potential implications of this approach: “[u]nder
the traditional SIP approach, emissions controls on specific source categories would flow from
independent state-level decisions, and could result in a patchwork of regulations requiring

different types and levels of controls in different states.”'°

If this were the result, it could
undermine the benefit of having a national standard and significantly raise compliance costs.

The implications of this approach should be examined further.

Viability of Technological Alternatives: The draft notes that some of the authorities in the CAA

could impose requirements to use technology that is not commercially viable. For example,
when discussing Standards of Performance for New and Existing Sources, the draft notes that
“the systems on which the standard is based need only be ‘adequately demonstrated’ in EPA’s
view ... The systems, and corresponding emission rates, need not be actually in use or achieved
. . . . 9917 - .

in practice at potentially regulated sources or even at a commercial scale.” ' Similarly, in
examining the potential application of the New Source Review program to nonattainment areas,

the draft outlines the program’s required use of the Lowest Available Emissions Rate (LAER)

EPA draft, pg. 181
"°EPA draft, pg. 187
" EPA draft, pg. 196

57



technology which “does not allow consideration of the costs, competitiveness effects, or other
related factors associated with the technology ... New and modified sources would be required to
apply the new technology even if it is a very expensive technology that may not necessarily have
been developed for widespread application at numerous smaller sources, and even if a relatively
small emissions improvement came with significant additional cost.”*

If CAA requirements such as these were used to regulate GHGs, it would impose

significant costs on those required to adopt the technology.

Expanding CAA Regulation to Cover Small Businesses and Non-Profits: The draft notes that the

use of some CAA authorities could extend regulation to small and previously unregulated
emissions sources. For example, the draft states that the use of one authority under the CAA
could result in the regulation of “small commercial or institutional establishments and facilities

with natural gas-fired furnaces.”"”

This could include large single family homes, small
businesses, schools, or hospitals heated by natural gas. If the CAA were applied in ways that
extended it beyond those traditionally regulated under the Act, it could have significant
economic impacts, and the costs of such an application should be further analyzed.

To put this potential expansion in context, in 2003 there were 2.4 million commercial non-mall
buildings in the United States that used natural gas, and an estimated 54 percent of these
buildings were larger than 5,000 square feet.”” According to the EIA’s 2003 Commercial

Building Energy Consumption Survey, a building between 5,001 to 10,000 square feet consumes

408,000 cubic feet of natural gas per year.”' Based on preliminary calculations using the EPA’s

'8 EPA draft, pg. 232

' EPA draft pg. 215

%0 Energy Information Agency, 2003 Commercial Buildings Energy Consumption Survey—Overview of
Commercial Buildings Characteristics, Table C23.

12003 Commercial Buildings Energy Consumption Survey.
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Greenhouse Gas Equivalencies Calculator, this translates into annual CO2 emissions of 21
metric tons, which would exceed the allowable threshold under one provision of the CAA.*
The table below taken from the EIA’s 2003 Commercial Building Energy Consumption
Survey shows the number and size of U.S. buildings, providing more detail on the type of
structures that could be regulated if the CAA were applied to GHGs. Based on the estimate of
21 metric tons of annual emissions from a building 5,000 —10,000 square feet in size, it is likely
that schools, churches, hospitals, hotels, and police stations heated by natural gas could be
subject to the CAA. Clearly, the costs and benefits of such an approach should be examined in

greater detail.

22 Calculation done by converting cubic feet of gas consumed to therms, and the number of therms then inserted into
the EPA calculator. According to the EPA draft (pg. 214): If GHGs were listed as a Hazardous Air Pollutant (HAP)
under the CAA, the HAP standard’s “major source thresholds of 10 tons for a single HAP and 25 for any
combination of HAP would mean that very small GHG emitters would be considered major sources.”
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Non-Mall Buildings Using Natural Gas
Number and Floorspace by Principal Building Activity, 2003

Number of Buildings ~ Total Floorspace Mean Square Feet per Building

(thousand) (million sq.ft.) (thousand)

All Buildings 2,391 43,468 18.2
Education 213 7,045 33.1
Food Sales 98 747 7.6
Food Service 226 1,396 6.2
Health Care 72 2,544 35.5

Inpatient 7 1,805 257.0

Outpatient 65 739 11.4
Lodging 86 4256 49.7
Mercantile 245 2,866 11.7
Office 488 8,208 16.8
Public Assembly 146 2,723 18.6
Public Order and Safety 36 637 17.7
Religious Worship 220 2,629 11.9
Service 281 2,496 8.9
Warehouse and Storage 187 5,494 29.4
Other 45 1,252 27.9
Vacant 49 1,176 24.2

Source: from Energy Information Administration, 2003 Commercial Buildings Energy Consumption Survey, Table

C23. (http://www.eia.doe.gov/emeu/cbecs/cbecs2003/detailed tables 2003/2003set11/2003excel/c23.xls)
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Cost of CAA Permitting: As the draft states, “the mass emissions [of CO2] from many

source types are orders of magnitude greater than for currently regulated pollutants,”
which could result in the application of the CAA’s preconstruction permitting
requirements for modification or new construction to large office buildings, hotels,
apartment building and large retail facilities.”® The draft also notes the potential time
impacts (i.e., the number of months necessary to receive a CAA permit) of applying new
permit requirements to projects and buildings like those noted above that were not
previously subject to the CAA.** The potential economic costs of applying the CAA
permitting regimes to these areas of the economy, such as small businesses and
commercial development, merit a complete assessment of the costs and benefits of such

an approach.

Conclusion: Climate change presents real challenges that must be addressed through
focused public policy responses. However, the draft raises serious concerns about the use
of the CAA to address GHG emissions. The CAA is designed to reduce the
concentration of pollutants, most of which have a limited lifetime in the air, while climate
change is caused by GHG emissions that linger in the atmosphere for years. The CAA
uses regulations that are often implemented at the state and regional level, while climate
change is a global phenomenon. The CAA is designed to regulate major sources of
traditional pollutants, but applying those the standards to GHGs could result in Clean Air

Act regulation of small businesses, schools, hospitals, and churches.

2 EPA draft, pg. 224,225
EPA draft, pg. 227
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Using the CAA to address climate change would likely have significant economic
consequences for the United States. Regulation of GHG emissions through the CAA
would mean that the United States would embrace emissions reductions outside of an
international agreement with the world’s major emitters. This would put U.S. firms at a
competitive disadvantage by raising their input costs compared to foreign competitors,
likely resulting in emissions leakage outside of the United States and energy-intensive
firms relocating to less regulated countries. Such an outcome would not be beneficial to

the environment or the U.S. economy.
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DEPARTMENT OF AGRICULTURE

Americans enjoy the safest, most abundant, and most affordable food supply in
the world. Our farmers are extraordinarily productive, using technology and good
management practices to sustain increased yields that keep up with growing populations,
and they are good stewards of the land they depend upon for their livelihoods. Because
of their care and ingenuity, the United States is projecting an agricultural trade surplus
of $30 billion in 2008.

Unfortunately, the approach suggested by the Environmental Protection Agency
(“EPA”) staff’s draft Advance Notice of Proposed Rulemaking “Regulating Greenhouse
Gas Emissions under the Clean Air Act,” which was submitted to the Office of
Management and Budget on June 17, 2008 (“June 17 draft” or “draft ANPR”), threatens
to undermine this landscape. If EPA were to exercise a full suite of the Clean Air Act
(“CAA”) regulatory programs outlined in the draft ANPR, we believe that input costs and
regulatory burden would increase significantly, driving up the price of food and driving
down the domestic supply. Additionally, the draft ANPR does not sufficiently address
the promise of carbon capture and sequestration, and how a Clean Air Act regulatory

framework could address these issues.

Input Costs

Two of the more significant components of consumer food prices are energy and

transportation costs, and as these costs rise, they will ultimately be passed on to
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consumers in the form of higher food prices. As the past several months have
demonstrated to all Americans, food prices are highly sensitive to increased energy and
transportation costs. From May 2007 to May 2008, the price of crude oil has almost
doubled, and the price consumers in the United States paid for food has increased by
5.1%.

We do not attempt here to address the effects on energy and transportation costs
that would likely flow from a Clean Air Act approach to regulating greenhouse gases.
The expert agencies—the Department of Energy and the Department of Transportation—
have each included their own brief assessments of such effects. Our analysis begins with
the assumption that these input costs would be borne by agricultural producers.

United States commercial agriculture is a highly mechanized industry. At every
stage—field preparation, planting, fertilization, irrigation, harvesting, processing, and
transportation to market—modern agriculture is dependent on technically complex
machinery, all of which consume energy. Direct energy consumption in the agricultural
sector includes use of gas, diesel, liquid petroleum, natural gas, and electricity. In
addition, agricultural production relies on energy indirectly through the use of inputs such
as nitrogen fertilizer, which have a significant energy component associated with their
production.

Crop and livestock producers have been seeing much higher input prices this year.
From June 2007 to June 2008, the prices paid by farmers for fertilizer are up 77%, and
the prices paid for fuels have risen 61%. The prices paid by farmers for diesel fuel alone
have increased by 72% over the past year. In practical terms, these figures mean that it is

becoming far more costly for the producer to farm. Currently, USDA forecasts that
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expenditures for fertilizers and lime, petroleum fuel and oils, and electricity will exceed
$37 billion in 2008, up 15% from 2007.

Depending on the extent to which the Clean Air Act puts further pressure on
energy prices, input costs for indispensible items such as fuel, feed, fertilizer,
manufactured products, and electricity will continue to rise. A study conducted by
USDA’s Economic Research Service (Amber Waves, April 2006) found the impact of
energy cost changes on producers depends on both overall energy expenditures and, more
importantly, energy’s share of production costs, with the potential impacts on farm profits
from changes in energy prices greatest for feed grain and wheat producers. The study
also found that variation in the regional distribution of energy input costs suggests that
changes in energy prices would most affect producers in regions where irrigation is
indispensable for crop production. Less use of irrigation could mean fewer planted acres
or lower crop yields, resulting in a loss of production. In addition to potential financial
difficulties, farmers fear that future tillage practices could be mandated and livestock
methane management regulated.

However, the impact of higher energy prices on farmers is only part of the story.
Only 19% of what consumers paid for food in 2006 went to the farmer for raw food
inputs. The remaining 81% covered the cost of transforming these inputs into food
products and transporting them to the grocery store shelf. Of every $1 spent on U.S.-
grown foods, 3.5 cents went toward the costs of electricity, natural gas, and other fuels
used in food processing, wholesaling, retailing, and food service establishments. An
additional 4 cents went toward transportation costs. This suggests that for every 10

percent increase in energy costs, retail food prices could increase by as much as 0.75
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percent if fully passed onto consumers. The resulting impact to the consumer of higher
energy prices will be much higher grocery bills. More important, however, will be the

negative effect on our abundant and affordable food supply.

Regulatory Burden on Agriculture

In its draft ANPR, EPA contemplates regulating agricultural greenhouse gas
(GHG) emissions under the three primary CAA programs—National Ambient Air
Quality Standards (“NAAQS”), New Source Performance Standards (“NSPS”), or
Hazardous Air Pollutant (“HAP”) standards. Like the Act itself, these programs were
neither designed for, nor are they suitable to, regulation of greenhouse gases from
agricultural sources. If agricultural producers were covered under such complex
regulatory schemes, most (except perhaps the largest operations) would be ill-equipped to
bear the costly burdens of compliance, and many would likely cease farming altogether.

The two common features of each CAA program are permitting and control
requirements:

Permitting: Operators who are subject to Title V permitting requirements—
regardless of which CAA program is applicable—are required to obtain a permit in order
to operate. These Title V permits are subject to a public notice and comment period and
contain detailed requirements for emission estimation, monitoring, reporting, and
recordkeeping. Title V permits may also contain control requirements that limit the
operation of a facility. If a producer desired, or were compelled by changed

circumstances (e.g., changing market demand, weather events, or pest infestation) to
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modify his operational plans, he would be required to first seek a permit modification
from EPA or the State.

If GHG emissions from agricultural sources are regulated under the CAA,
numerous farming operations that currently are not subject to the costly and time-
consuming Title V permitting process would, for the first time, become covered entities.
Even very small agricultural operations would meet a 100-tons-per-year emissions
threshold. For example, dairy facilities with over 25 cows, beef cattle operations of over
50 cattle, swine operations with over 200 hogs, and farms with over 500 acres of corn
may need to get a Title V permit. It is neither efficient nor practical to require permitting
and reporting of GHG emissions from farms of this size. Excluding only the 200,000
largest commercial farms, our agricultural landscape is comprised of 1.9 million farms
with an average value of production of $25,589 on 271 acres. These operations simply
could not bear the regulatory compliance costs that would be involved.

Control: Unlike traditional point sources of concentrated emissions from
chemical or manufacturing industries, agricultural emissions of greenhouse gases are
diffuse and most often distributed across large open areas. These emissions are not easily
calculated or controlled. Moreover, many of the emissions are the result of natural
biological processes that are as old as agriculture itself. For instance, technology does
not currently exist to prevent the methane produced by enteric fermentation associated
with the digestive processes in cows and the cultivation of rice crops; the nitrous oxide
produced from the tillage of soils used to grow crops; and the carbon dioxide produced

by soil and animal agricultural respiratory processes. The only means of controlling such
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emissions would be through limiting production, which would result in decreased food
supply and radical changes in human diets.

The NAAQS program establishes national ambient concentration levels without
consideration of specific emission sources. The determination of which source is
required to achieve emission reductions and how to achieve those reductions is specified
in the State Implementation Plans (“SIPs”) developed by each State. Under a NAAQS
regulatory program, agricultural sources may need to employ Reasonably Available
Control Measures (“RACM”) or, at a minimum, include the use of Reasonably Available
Control Technologies (“RACT”). In the past, such control measures were established
with a national focus for typical industrial sources. In previously regulated sectors, these
control measures and technologies have typically been associated with improved
engineering or chemical processes; however, agriculture is primarily dependent upon
biological processes which are not readily re-engineered. Given the nature of many
agricultural source emissions, RACM and RACT may not exist or may be cost
prohibitive.

The NSPS program regulates specific pollutants emitted from industrial
categories for new, modified, or reconstructed facilities. EPA, rather than individual
States, determines who is regulated, the emission reductions that must be achieved, and
the associated control technologies and compliance requirements. Should EPA choose to
regulate agriculture under NSPS, control requirements would be established at the
national level using a “one-size-fits-all” approach. Differences in farming practices make
it difficult to comply with this approach, as variability exists between types of operations

and between similar operations located in different regions of the United States.
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In addition, regulation of the agricultural sector under a NSPS program would
likely trigger the added challenge of compliance with the pre-construction permitting
process under the Prevention of Significant Deterioration (“PSD”) program. Triggering
pre-construction permits could result in a requirement to utilize Best Available Control
Technologies (“BACT”) or technologies that achieve the Lowest Available Emission
Reductions (“LAER”). Given the state of available control methods for agricultural area
sources, compliance with these requirements may not currently be achievable in many
instances. Should BACT or LAER technologies exist, the ability to utilize them across
the variety of farming operations is questionable, and the costs to employ these
technologies would be high since they would be relatively new technologies.

Similar to the NSPS program, the HAP program focuses on industrial categories.
EPA must list for regulation all categories of major sources that emit one or more HAP at
levels that are very low (i.e., 10 tons per year of a single HAP or 25 tons per year of a
combination of HAP). Under a HAP program, EPA can regulate both major sources and
smaller (i.e., area) sources. In addition to the Title V permit requirement, this program
would result in emission control requirements for all agricultural sources regardless of the
size of the operation. These requirements are driven by the best-performing similar
sources, with EPA determining the similarity between sources. This approach does not
lend itself to compliance by agricultural sources whose practices vary farm-by-farm and
locality-by-locality. In addition, the cost of controls used by the best-performing sources
would increase the operating expenses for all farms regardless of size.

While this discussion only begins to address the practical difficulties that

agricultural producers will face if EPA were to regulate GHGs under the CAA, these
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questions have not been raised in the draft ANPR in the context of agriculture. USDA

believes that these issues must be thoroughly considered before a rule is finalized.

Capture and Sequestration

The draft ANPR does not sufficiently address the promise of carbon capture and
sequestration, or how a Clean Air Act regulatory framework could address these issues.
In describing emissions by sector, the draft ANPR does contain the following brief
introductory statement:

Land Use, Land-Use Change, and Forestry: Land use is not an economic sector

per se but affects the natural carbon cycle in ways that lead to GHG emissions and

sinks. Included in this category are emissions and sequestration of CO2 from
activities such as deforestation, afforestation, forest management and management
of agricultural soils. Emissions and sequestration depend on local conditions, but

overall land use in the United States was a net sink in 2006 equivalent to 12.5

percent of total GHG emissions.

Thus, the United States Government, as well as private landowners throughout the
country, possess land resources that hold potentially tremendous economic and
environmental value in a carbon-limited environment.

Unfortunately, in the draft ANPR’s extensive discussion of regulatory
alternatives, the EPA staff does not even attempt to make the case that the Clean Air Act

could or should be used to ensure that a regulatory scheme maximizes opportunities and
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incentives for carbon capture and sequestration. Had the draft ANPR raised these issues,
it would become evident that there are substantial questions as to whether the CAA could
provide an effective vehicle to account for such beneficial actions.

Additionally, any regulatory program should avoid needless duplication and
conflict with already existing efforts. The recently enacted Food, Conservation and
Energy Act of 2008 (“Farm Bill”) requires the Secretary of Agriculture to establish
technical guidelines to create a registry of environmental services benefits from
conservation and land management activities, including carbon capture and sequestration.
USDA is including EPA and other Federal agencies as participants in this process, which

we believe holds substantial promise.
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General Information
What Should I Consider as I Prepare My Comments for EPA?

A. Submitting CBI

Do not submit this information to EPA through www.regulations.gov or e-mail.
Clearly mark the part or all of the information that you claim to be confidential business
information (CBI). For CBI information in a disk or CD ROM that you mail to EPA,
mark the outside of the disk or CD ROM as CBI and then identify electronically within
the disk or CD ROM the specific information that is claimed as CBI. In addition to one
complete version of the comment that includes information claimed as CBI, a copy of the
comment that does not contain the information claimed as CBI must be submitted for
inclusion in the public docket. Information so marked will not be disclosed except in
accordance with procedures set forth in 40 CFR part 2.

B. Tips for Preparing Your Comments

When submitting comments, remember to:

. Explain your views as clearly as possible.

. Describe any assumptions that you used.

. Provide any technical information and/or data you used that support your
Views.

. If you estimate potential burden or costs, explain how you arrived at your
estimate.

. Provide specific examples to illustrate your concerns.

. Offer alternatives.
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. Make sure to submit your comments by the comment period deadline
identified.

. To ensure proper receipt by EPA, identify the appropriate docket
identification number in the subject line on the first page of your response.
It would also be helpful if you provided the name, date, and Federal

Register citation related to your comments.

Outline of This Preamble

L. Introduction

II. Background Information

III.  Nature of Climate Change and Greenhouse Gases and Related Issues for
Regulation

IV.  Clean Air Act Authorities and Programs

V. Endangerment Analysis and Issues

VI.  Mobile Source Authorities, Petitions and Potential Regulation

VII.  Stationary Source Authorities and Potential Regulation

VIII. Stratospheric Ozone Protection Authorities, Background, and Potential

Regulation

L Introduction

Climate change is a serious global challenge. As detailed in section V of this
notice, it is widely recognized that greenhouse gases (GHGs) have a climatic warming

effect by trapping heat in the atmosphere that would otherwise escape to space. Current
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atmospheric concentrations of GHGs are significantly higher than pre-industrial levels as
a result of human activities. 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. Observational
evidence from all continents and most oceans shows that many natural systems are being
affected by regional climate changes, particularly temperature increases. Future
projections show that, for most scenarios assuming no additional GHG emission
reduction policies, atmospheric concentrations of GHGs are expected to continue
climbing for most if not all of the remainder of this century, with associated increases in
average temperature. Overall risk to human health, society and the environment
increases with increases in both the rate and magnitude of climate change.

Today’s notice considers the potential use of the CAA to address climate change.

In April 2007, the Supreme Court concluded in Massachusetts v. EPA, 127 S. Ct. 1438

(2007), that GHGs meet the CAA definition of “air pollutant,” and that section 202(a)(1)
of the CAA therefore authorizes regulation of GHGs subject to an Agency determination
that GHG emissions from new motor vehicles cause or contribute to air pollution that
may reasonably be anticipated to endanger public health or welfare. The Court also ruled
that in deciding whether to grant or deny a pending rulemaking petition regarding section
202(a)(1), EPA must decide whether new motor vehicle GHG emissions meet that
endangerment test, or explain why scientific uncertainty is so profound that it prevents
making a reasoned judgment on such a determination. If EPA finds that new motor
vehicle GHG emissions meet the endangerment test, section 202(a)(1) of the CAA

requires the Agency to set motor vehicle standards applicable to emissions of GHGs.
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EPA is also faced with the broader ramifications of any regulation of motor
vehicle GHG emissions under the CAA in response to the Supreme Court’s decision.
Over the past several months, EPA has received seven petitions from states, localities,
and environmental groups to set emission standards under Title II of Act for other types
of mobile sources, including nonroad vehicles such as construction and farm equipment,
ships and aircraft. The Agency has also received public comments seeking the addition
of GHGs to the pollutants covered by the new source performance standard (NSPS) for
several industrial sectors under section 111 of the CAA. In addition, legal challenges
have been brought seeking controls for GHG emissions in preconstruction permits for
several coal-fired power plants.

The interrelationship of CAA authorities and the broad array of pending and
potential CAA actions concerning GHGs make it prudent to thoroughly consider how the
various CAA authorities would or could work together if GHG controls were established
under any provision of the Act. Since regulation of one source of GHG emissions would
or could lead to regulation of other sources of GHG emissions, the Agency should be
prepared to manage the consequences of CAA regulation of GHGs in the most effective
and efficient manner possible under the Act.

Today’s notice discusses our work to date in response to the Supreme Court’s
decision regarding an endangerment finding and vehicle standards under section 202 of
the Act. It also includes a comprehensive examination of the potential effects of using
various authorities under the Act to regulate other sources of GHG emissions. In
addition, this notice examines and seeks public comment on the petitions the Agency has

received for GHG regulation of additional mobile source categories. In light of the
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interrelationship of CAA authorities and the pending CAA actions concerning GHGs, the
notice identifies and discusses possible approaches for controlling GHG emissions under
the Act and the issues they raise.

Today’s notice is also part of broader efforts to address the climate change
challenge. Since 2001, President Bush has pursued a broad climate change agenda that
has improved our understanding of climate change and its effects, spurred development
of needed GHG control technologies, increased our economy’s energy efficiency, and
engaged other nations in efforts to foster sensible solutions to the global challenge of
climate change. Building on that success, the President recently announced a new
national goal: to stop the growth of U.S. GHG emissions by 2025. New actions will be
necessary to meet this goal.

The President has identified several core principles for crafting any new GHG-
specific legislation. EPA believes these principles are also important in considering
GHG regulation under the CAA, to the extent allowed by law. These principles include
addressing GHG emissions in a manner that does not harm the U.S. economy;
encouraging the technological development that is essential to significantly reducing
GHG emissions; and recognizing that U.S. efforts to reduce GHG emissions could be
undermined if other countries with significant GHG emissions fail to control their
emissions and U.S. businesses are put at a competitive disadvantage relative to their
foreign competitors. Throughout this notice we discuss and seek comment on whether
and how these principles can inform decisions regarding GHG regulation under the CAA.

In Congress, both the House and Senate are considering climate change

legislation. A number of bills call for reducing GHG emissions from a wide variety of
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sources using a “cap-and-trade” approach. Many of the sources that would be subject to

requirements under the bills are already subject to numerous CAA controls. Thus, there

is potential for overlap between regulation under the CAA and new climate change

legislation.

debate:

This ANPR performs five important functions that can help inform the legislative

First, in recognition of the Supreme Court’s decision that GHGs are air pollutants
under the CAA, the ANPR outlines options that may need to be exercised under
the Act.

Second, this notice provides information on how the GHG requirements under the
CAA might overlap with control measures being considered for climate change
legislation.

Third, the notice discusses issues and approaches for designing GHG control
measures that are useful in developing either regulations or legislation to reduce
GHG emissions.

Fourth, the ANPR illustrates the complexity and interconnections inherent in
CAA regulation of GHGs. These complexities reflect that the CAA was not
specifically designed to address GHGs and illustrate the opportunity for new
legislation to reduce regulatory complexity. However, unless and until Congress
acts, the existing CAA will be applied in its current form.

Fifth, some sections of the CAA are inherently flexible and thus more capable of
accommodating consideration of the President’s principles. Other sections may

not provide needed flexibility, raising serious concerns about the results of
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applying them. EPA believes that the presentation in this notice of the various
potential programs of the CAA will help inform the legislative debate.

EPA is following the Supreme Court’s decision in Massachusetts v. EPA by

seriously considering how to apply the CAA to the regulation of GHGs. In light of the
CAA'’s interconnections and other issues explored in this notice, EPA does not believe
that all aspects of the Act are well designed for establishing the kind of comprehensive
GHG regulatory program that could most efficiently achieve the GHG emission
reductions that may be needed over the next several decades. EPA requests comment on
whether well-designed legislation for establishing a broad GHG regulatory framework
has the potential for achieving greater environmental results at lower cost for many
sectors of the economy, with less concern about emissions leakage and more effective,
clearer incentives for development of technology, than a control program based on the

CAA alone.

1. Background Information

A. Background on the Supreme Court Opinion

On October 20, 1999, the International Center for Technology Assessment

(ICTA) and 18 other environmental and renewable energy industry organizations filed a

petition with EPA seeking regulation of GHGs from new motor vehicles under section

202 (a)(1) of the CAA. The thrust of the petition was that four GHGs—carbon dioxide

(CO,), methane (CHy), nitrous oxide (N2O), and hydrofluorocarbons (HFCs)—are air
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pollutants as defined in CAA section 302(g), that emissions of these GHGs contribute to
air pollution which is reasonably anticipated to endanger public health or welfare, that
these GHGs are emitted by new motor vehicles, and therefore that EPA has a mandatory
duty to issue regulations under CAA section 202(a) addressing GHGs from these sources.
EPA denied the petition in a notice issued on August 8, 2003. The Agency
concluded that it lacked authority under the CAA to regulate GHGs for purposes of
global climate change. EPA further decided that even if it did have authority to set GHG
emission standards for new motor vehicles, it would be unwise to do so at this time.
More specifically, EPA stated that CAA regulation of CO; emitted by light-duty vehicles
would interfere with fuel economy standards issued by the Department of Transportation
(DOT) under the Energy Policy and Conservation Act (EPCA), because the principal way
of reducing vehicle CO, emissions is to increase vehicle fuel economy. The Agency also
noted in the 2003 notice that there was significant scientific uncertainty regarding the
cause, extent and effects of climate change that ongoing studies would reduce. EPA
further stated that regulation of climate change using the CAA would be inappropriate
given the President’s comprehensive climate change policies, concerns about piecemeal
regulation, and implications for foreign policy.
EPA’s denial of the ICTA petition was challenged in a petition for review
filed in the U.S. Court of Appeals for the D.C. Circuit. Petitioners included 12
states, local governments, and a variety of environmental organizations.
Intervenors in support of respondent EPA included 10 states and several industry

trade associations.
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The D.C. Circuit upheld EPA’s denial of the petition in a 2-1 opinion

(Massachusetts v. EPA, 415 F.3d 50 (D.C. Cir. 2005)). The majority opinion did not

decide but assumed, for purposes of argument, that EPA had statutory authority to
regulate GHGs from new motor vehicles and held that EPA had reasonably exercised its
discretion in denying the petition.

In a 5-4 decision, the Supreme Court reversed the D.C. Circuit’s decision and held

that EPA had improperly denied ICTA’s petition (Massachusetts v. EPA, 127 S. Ct. 1438

(2007)). The Court held that GHGs are air pollutants under the CAA, and that the
alternative denial grounds provided by EPA were “divorced from the statutory text” and
hence improper.

Specifically, the Court held that CO,, CHa, N>O, and HFCs fit the CAA’s

(1313

definition of “air pollutant” because they are “‘physical [and] chemical ... substances
which [are] emitted into ... the ambient air.”” Id. at 1460. The Court rejected the
argument that EPA could not regulate new motor vehicle emissions of the chief GHG,
CO,, under CAA section 202 because doing so would essentially regulate vehicle fuel
economy, which is the province of DOT under EPCA. The Court held that EPA’s
mandate to protect public health and welfare is “wholly independent of DOT’s mandate
to promote energy efficiency,” even if the authorities may overlap. Id. at 1462. The
Court stated that “there is no reason to think the two agencies cannot both administer
their obligations and yet avoid inconsistency.” Id.

Turning to EPA’s alternative grounds for denial, the Court held that EPA’s

decision on whether to grant the petition must relate to “whether an air pollutant ‘causes,

or contributes to, air pollution which may reasonably be anticipated to endanger public
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health or welfare.”” Id. Specifically, the Court held that generalized concerns about
scientific uncertainty were insufficient unless “the scientific uncertainty is so profound
that it precludes EPA from making a reasoned judgment as to whether greenhouse gases
contribute to global warming.” Id. at 1463. The Court further ruled that concerns related
to piecemeal regulation and foreign policy objectives were unrelated to whether new
motor vehicle GHG emissions contribute to climate change and hence could not justify
the denial.

The Court remanded the decision to EPA but was careful to note that it was not
dictating EPA’s action on remand, and was not deciding whether EPA must find there is
endangerment. Nor did the Court rule on “whether policy concerns can inform EPA’s
actions in the event that it makes such a finding.” Id. The Court also observed that under
CAA section 202(a), “EPA no doubt has significant latitude as to the manner, timing,
content, and coordination of its regulations with those of other agencies.” The Supreme
Court sent the case back to the D.C. Circuit, which on September 14, 2007, vacated and
remanded EPA’s decision denying the ICTA petition for further consideration by the

Agency consistent with the Supreme Court’s opinion.

B. Response to the Supreme Court’s Decision to Date

1. The President’s May 2007 Announcement and Executive Order

In May 2007, President Bush announced that he was “directing the EPA and the

Departments of Transportation and Energy (DOT and DOE) to take the first steps toward
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regulations that would cut gasoline consumption and GHG emissions from motor
vehicles, using my 20-in-10 plan as a starting point.” The 20-in-10 plan refers to the
President’s legislative proposal, first advanced in his 2007 State of the Union address, to
reduce domestic gasoline consumption by 20% by 2017 through the use of renewable and
alternative fuels and improved motor vehicle fuel economy.

On the same day, President Bush issued Executive Order (EO) 13432 “to ensure
the coordinated and effective exercise of the authorities of the President and the heads of
the [DOT], the Department of Energy, and [EPA] to protect the environment with respect
to greenhouse gas emissions from motor vehicles, nonroad vehicles, and nonroad
engines, in a manner consistent with sound science, analysis of benefits and costs, public
safety, and economic growth.”

In response to the Supreme Court’s Massachusetts decision and the
President’s direction, EPA immediately began work with DOT and the
Departments of Energy and Agriculture to develop draft proposed regulations that
would reduce GHG emissions from motor vehicles and their fuels. In particular,

EPA and DOT’s National Highway Traffic Safety Agency (NHTSA) worked
together on a range of issues related to setting motor vehicle GHG emission
standards under the CAA and corporate average fuel economy (CAFE) standards
under EPCA. As a prerequisite to taking action under the CAA, the Agency also
compiled and reviewed the available scientific information relevant to deciding
whether GHG emissions from motor vehicles, and whether GHG emissions from

the use of gasoline and diesel fuel by motor vehicles and nonroad engines and
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equipment, cause or contribute to air pollution that may reasonably be anticipated
to endanger public health or welfare.

Sections V and VI of this notice provide further discussion and detail
about EPA’s work to date on an endangerment finding and new motor vehicle

regulation under section 202 of the CAA.

2. Passage of a New Energy Law

At the same time as EPA was working with its federal partners to develop draft
proposed regulations for reducing motor vehicle and fuel GHG emissions, Congress was
considering broad new energy legislation that included provisions addressing the motor
vehicle fuel economy and fuel components of the President’s 20-in-10 legislative plan.
By the end of 2007, Congress passed and the President signed the Energy Independence
and Security Act (EISA). Title IT of EISA amended the CAA provisions requiring a
Renewable Fuels Standard (RFS) that were first established in the Energy Policy Act of
2005. EISA also separately amended EPCA with regard to the DOT’s authority to set
CAFE standards for vehicles.

With regard to the RFS, Congress amended section 211(0) of the CAA to increase
the RFS from 7.5 billion gallons in 2012 to 36 billion gallons in 2022. There are a
number of significant differences between the RFS provisions of EISA and the fuels
program EPA was developing under the President’s Executive Order. As a result, EPA is

undertaking substantial new analytical work as part of its efforts to develop the
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regulations needed to implement the new RFS requirements. These regulations are
subject to tight statutory deadlines.

With regard to motor vehicle regulations, EISA did not amend CAA section 202,
which contains EPA’s general authority to regulate motor vehicle emissions. However,
EISA did substantially alter DOT’s authority to set CAFE standards under EPCA. The
legislation directs the Department to set CAFE standards that achieve fleet-wide average
fuel economy of at least 35 miles per gallon by 2020 for light-duty vehicles, and for the
first time to establish fuel economy standards for heavy-duty vehicles after a period of
study.

In view of this new statutory authority, EPA and DOT have reviewed the previous
regulatory activities they had undertaken pursuant to the President’s May 14 directive and
EO 13432. While EPA recognizes that EISA does not change the Agency’s obligation to

respond to the Supreme Court’s decision in Massachusetts v. EPA or the scientific basis

for any decision, the new law has changed the context for any action EPA might take in
response to the decision by requiring significant improvements in vehicle fuel economy

that will in turn achieve substantial reductions in vehicle emissions of C02.25

3. Review of CAA Authorities

25 The Current Unified Agenda and Regulatory Plan (Regulatory Plan) available in May 2008 reflects that
EPA is addressing its response to Massachusetts v. EPA as part of today’s notice. The latest Regulatory
Plan also contains a new entry for the renewable fuels standard program EPA is undertaking pursuant to
Title IT of EISA (RIN 2060-A081). The current Regulatory Plan is available at
http://www.reginfo.gov/public/do/eAgendaMain.
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As part of EPA’s efforts to respond to the Supreme Court’s decision, the Agency
conducted a thorough review of the CAA to identify and assess any other CAA
provisions that might authorize regulation of GHG emission sources. That review made
clear that a decision to control any source of GHG emissions could or would impact other
CAA programs with potentially far-reaching implications for many industrial sectors. In
particular, EPA recognized that regulation of GHG emissions from motor vehicles under
section 202(a)(1) or from other sources of GHG emissions under many other provisions
of the Act would subject major stationary sources to preconstruction permitting under the
CAA. As discussed later in this notice, the Prevention of Significant Deterioration (PSD)
program established in Part C of Title I of the Act requires new major stationary sources
and modified stationary sources that significantly increase their emissions of regulated air
pollutants to apply for PSD permits and put on controls to reduce emissions of those
pollutants that reflect the best available control technology (BACT). Because CO; is
typically emitted in much larger quantities relative to traditional air pollutants, CAA
regulation of CO, would potentially extend PSD requirements to many stationary sources
not previously subject to the PSD program, including large buildings heated by natural
gas or oil, and add new PSD requirements to sources already subject to the program.

This and other CAA implications of regulation of GHG emissions under the Act are

explored later in this notice.

C. Other Pending GHG Actions under the CAA

1. Additional Mobile Source Petitions
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Since the Supreme Court’s Massachusetts decision, EPA has received
seven additional petitions requesting that the Agency make the requisite
endangerment findings and undertake rulemaking under CAA sections 202(a)(3),
211, 213 and 231 to regulate GHG emissions®® from (1) fuels and a wide array of
mobile sources including ocean-going vessels; (2) all other types of nonroad
engines and equipment, such as locomotives, construction equipment, farm
tractors, forklifts, harbor crafts, and lawn and garden equipment; (3) aircraft; and
(4) rebuilt heavy-duty highway engines. The petitioners represent state and local
governments, environmental groups, and nongovernmental organizations. Copies
of these seven petitions can be found in the docket for this notice.

These petitions have several common elements. First, the petitioners state
that climate change is occurring and is driven by increases in GHG emissions;
that the mobile sources described in the petitions account for a significant and
growing portion of these emissions; and that those mobile sources must therefore
be regulated under the CAA. Second, the petitioners assert that EPA should
expeditiously regulate GHG emissions from those mobile sources because they
are already harming the petitioners’ health and welfare and further delay by the
Agency will only increase the severity of future harms to public health and
welfare. Lastly, the petitioners contend that technology is currently available to
reduce GHG emissions from the mobile sources for which regulation is sought.

Section VI of this notice provides a brief discussion of these petitions.

The section also summarizes information on the GHG emissions of each of the

6 While petitioners vary somewhat in their definition of GHGs, taken together they seek regulation of
CO,, CH4, N,0, HFCs, PFCs, and SF, water vapor, and soot or black carbon.
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three mobile source categories, technologies and other strategies for reducing
GHG emissions from those categories, and potential approaches for EPA to
address their emissions. We request comment on all issues raised by the

petitioners.

2. New Source Performance Standards

The Massachusetts decision also impacts several stationary source rulemakings.

A group of state and local governments and environmental organizations petitioned the
U.S. Court of Appeals for the D.C. Circuit to review a 2006 decision by EPA not to
regulate the GHG emissions of several types of steam generating units when the Agency
conducted the periodic review of the new source performance standard (NSPS) for those
units as required by CAA section 111. EPA based its decision on the position it
announced in denying the ICTA petition that the CAA does not authorize regulation of
GHG emissions. After the Supreme Court ruled that the CAA does provide authority for
regulating GHG emissions, the Agency filed a request with the D.C. Circuit to have the
NSPS rule remanded to us for further actions consistent with the Supreme Court’s
opinion. Our motion was granted, and this ANPR represents the next step in our efforts
to evaluate and respond to the court’s decision.

Another NSPS affected by the Supreme Court’s decision is the standard
applicable to petroleum refineries. Pursuant to a consent decree deadline, EPA proposed
revisions to the NSPS on April 30, 2007, less than one month following the Supreme

Court decision. During the comment period for the review, EPA received comments
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calling for the NSPS to be revised to include limits on GHG emissions. In our final rule
on April 30, 2008, we declined to adopt standards for GHGs at that time. First, we noted
that, in the context of statutorily mandated 8-year reviews for NSPS, EPA has discretion
regarding the adoption of standards for pollutants not previously covered by an NSPS.
We also explained that the significant differences between GHGs and the other air
pollutants for which we have previously established standards under section 111 require a
more thorough and deliberate process to identify and fully evaluate the implications of a
decision to regulate under this and other provisions of the CAA before deciding how to
regulate GHGs under the Act. We pointed to this notice as the means for providing that
process. We further noted that the time period available for proposing NSPS was too
short for EPA to evaluate and develop proposed standards in light of the Massachusetts
decision.

EPA also recently issued proposed revisions of the Portland cement NSPS in
accordance with the schedule of a consent decree In its May 30, 2008 notice, EPA
decided not to propose adding GHG emission requirements to the Portland cement NSPS
for essentially the same reasons the Agency gave in deciding against adding GHG

controls to the refinery NSPS.

3. Prevention of Significant Deterioration Permitting

As noted previously, the CAA’s PSD program requires new major stationary

sources and modified major stationary sources that significantly increase emissions to

obtain air pollution permits before construction can begin. As part of the permit issuance
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process, the public can comment on drafts of these permits. Since the Massachusetts
decision, the number and scope of issues raised by public comments on draft permits has
increased.”” The main issue that has been raised is whether EPA should be establishing
facility-specific emission limits for CO; in these permits as a result of the Court’s
decision. EPA’s interpretation, discussed in more detail later in this notice, is that CO, is
not a regulated pollutant under the Act and that we therefore currently lack the legal
authority to establish emission limits for this pollutant in PSD permits. That
interpretation has been challenged to EPA’s Environmental Appeals Board, and we
anticipate a decision in this case later this year.”® The Appeals Board’s decision could
also affect several other permits awaiting issuance by EPA, and may have significant
implications for the entire PSD program. The broader consequences of CO, and other
GHGs being classified as a regulated pollutant are discussed later in this notice.

EPA has also received other GHG related comments related to other elements of
the PSD program, such as the consideration of GHG emissions in establishing controls
for other pollutants, the consideration of alternatives to the proposed project, and related
issues. EPA is currently considering these comments in the context of evaluating each

PSD permit application on a case-by-case basis, applying current law.

4. GHG Reporting Rule

" Most PSD permits are issued by states under EPA-approved state rules. Other states without approved
rules can also issue permits on behalf of EPA under delegation agreements. EPA is the permitting
authority in New York, Massachusetts, Washoe Co (Nevada), Puerto Rico, Guam, American Samoa, and
the Virgin Islands. EPA also issues PSD permits for sources on tribal lands.

% See, In Re Deseret Power Electric Cooperative, PSD Appeal No. 07-03
(http://www.epa.gov/region8/air/permitting/deseret.html).
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In EPA’s most recent appropriations bill, Congress called on EPA to develop and
issue a mandatory GHG emissions reporting rule by the middle of 2009.*

Accordingly, EPA is now developing a proposed rule that would collect emissions
and emissions-related information from stationary and mobile sources. The overall
purpose of the rule is to obtain comprehensive and accurate GHG data relevant to future
climate policy decisions, including potential regulation under the CAA. EPA expects the
rule to provide valuable additional information on the number and types of U.S. GHG

sources and on the GHG emission levels of those sources.

D. Today’s Action

In view of the interrelationship of CAA authorities and the many pending CAA
actions concerning GHGs before the Agency, EPA decided to issue this ANPR to elicit
information that will assist us in developing and evaluating potential action under the
CAA. In this ANPR, we review the bases for a potential endangerment finding in the
context of the pending petition concerning new motor vehicles, explore interconnections
between CAA provisions that could lead to broader regulation of GHG emissions, and
examine the full range of potential CAA regulation of GHGs, including a discussion of
the issues raised by regulation of GHG emissions of mobile and stationary sources under
the Act. The ANPR will help us shape an overall approach for potentially addressing

GHG emissions under the CAA as part of a broader set of actions to address GHG

% The fiscal year 2008 Consolidated Appropriations Act states that “not less than $3,500,000 shall be
provided for activities to develop and publish a draft rule not later than 9 months after the date of enactment
of this Act, and a final rule not later than 18 months after the date of enactment of this Act, to require
mandatory reporting of greenhouse gas emissions above appropriate thresholds in all sectors of the
economy. ..

90



emissions taken by Congress, EPA, other federal departments and agencies, state and

local governments, the private sector, and the international community.

I11.  Nature of Climate Change and Greenhouse Gases and Related Issues for

Potential Regulation

Much of today’s notice is devoted to a detailed examination of the various CAA
authorities that might be used to regulate GHG emissions and the scientific and technical
bases for potentially exercising those authorities. A key question for EPA is whether and
how potentially applicable CAA provisions could be used to regulate GHG emissions in
an effective and efficient manner in light of the terms of those provisions. The global
nature of climate change, the unique characteristics of GHGs, and the ubiquity of GHG
emission sources present special challenges for regulatory design. In this section of the
notice, we identify and discuss these and several other important considerations that we
believe should inform our examination and potential use of CAA authorities. Throughout
this notice we ask for comment on whether particular CAA authorities would allow EPA
to develop regulations that address those considerations in an effective and appropriate

manner.

A. Key Characteristics of Greenhouse Gases

The six major GHGs of concern are those directly emitted by human activities.

These are CO,, CHa4, N,O, HFCs, perfluorocarbons (PFCs), and sulfur hexafluoride
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(SFs). GHGs have a climatic warming effect by trapping heat in the atmosphere that
would otherwise escape to space.

Global emissions of these six GHGs have grown since pre-industrial times and
particularly over recent decades, having increased by 70% between 1970 and 2004.%° In
2000, U.S. GHG emissions accounted for approximately 21% of the global total. Other
major emitting countries include China, the Russian Federation, Japan, Germany, India
and Brazil. Future projections show that, for most scenarios assuming no additional
GHG emission reduction policies, global atmospheric concentrations of GHGs are
expected to continue climbing for most if not all of the remainder of this century and to
result in associated increases in global average temperature. The Intergovernmental
Panel on Climate Change (IPCC) projects an increase of global GHG emissions by 25 to
90% between 2000 and 2030 under a range of different scenarios. For the U.S., under a
business as usual scenario, total gross GHG emissions are expected to rise 30 percent
between 2000 and 2020.”'

A significant difference between the major GHGs and most air pollutants
regulated under the CAA is that GHGs have much longer atmospheric lifetimes.”” Once
emitted, GHGs can remain in the atmosphere for decades to centuries while traditional air
pollutants typically remain airborne for days to weeks. The fact that GHGs remain in the
atmosphere for such long periods of time has several important and related consequences:

(1) Unlike most traditional air pollutants, GHGs become well mixed throughout

the global atmosphere so that the long-term distribution of GHG concentrations is not

%% The data provided here come from “Contribution of Working Group III to the Fourth Assessment Report
of the Intergovernmental Panel on Climate Change (IPCC)” - Summary for Policymakers.

3! Fourth U.S.Climate Action Report, 2007. http://www.state.gov/g/oes/rls/rpts/car/.

32 Some pollutants regulated under the CAA have long atmospheric lifetimes, including those regulated for
protection of stratospheric ozone and mercury.
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dependent on local emission sources. Instead, GHG concentrations tend to be relatively
uniform around the world.

(2) As aresult of this global mixing, GHGs emitted anywhere in the world affect
climate everywhere in the world. U.S. GHG emissions have climatic effects not only in
the U.S. but in all parts of the world, and GHG emissions from other countries have
climatic effects in the U.S.

(3) Emissions of the major GHGs build up in the atmosphere so that past, present
and future emissions ultimately contribute to total atmospheric concentrations. While
concentrations of most traditional air pollutants can be reduced relatively quickly (over
months to several years) once emission controls are applied, atmospheric concentrations
of the major GHGs cannot be so quickly reversed. Once applied, GHG emission controls
would first reduce the rate of build-up of GHGs in the atmosphere and, depending on the
degree of controls over the longer term, would gradually result in stabilization of
atmospheric GHG concentrations at some level.

(4) GHG emissions have long-term consequences. Once emitted, the major
GHGs exert their climate changing effects for a long period of time. Past and current
GHG emissions thus lead to some degree of commitment to climate change for decades
or even centuries. According to the IPCC, past GHG emissions have already resulted in
an increase in global average temperature and associated climatic changes. Much of
those past emissions will continue to contribute to temperature increases for some time to

come, while current and future GHG emissions contribute to climate change over a
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similarly long period. See section V for a fuller discussion of the effects of GHG
emissions as they relate to making an endangerment finding under the CAA.*

The large temporal and spatial scales of the climate change challenge introduce
regulatory issues beyond those typically presented for most traditional air pollutants.
Decision makers are faced with many uncertainties over long time frames and across
national boundaries, such as population and economic growth, technological change, the
exact rate and magnitude of climate change in response to different emissions pathways,
and the associated effects of that climate change. These uncertainties increase the
complexity of designing an effective long-term regulatory strategy.

Acknowledging that overall risk increases with increases in both the rate and
magnitude of climate change, the United Nations Framework Convention on Climate
Change (UNFCCC), signed and ratified by the U.S. in 1992, states as its ultimate
objective the “...stabilization of greenhouse gas concentrations in the atmosphere at a
level that would prevent dangerous anthropogenic interference with the climate system.”
In 2007, the U.S. and other Parties to the UNFCCC recognized that “...deep cuts in global
emissions will be required to achieve the ultimate objective of the Convention...” and
emphasized “...the urgency to address climate change as indicated...” by the IPCC.

Determining what constitutes “dangerous anthropogenic interference” is not a
purely scientific question; it involves important value judgments regarding what level of
climate change may or may not be acceptable. It is not the purpose of this ANPR to
make any judgment regarding what an appropriate stabilization goal may be. In the

absence of further policy action, the IPCC notes that, “With current climate change

33 Another important difference between CO, and traditional air pollutants is the high volume of CO,
emissions relative to other pollutants for most sources. The significance of this difference is discussed later
in this section and in section VII of this notice.
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mitigation policies and related sustainable development practices, global GHG emissions
will continue to grow over the next few decades.”

As indicated above, to stabilize GHGs at any level in the atmosphere, emissions
would need to peak and decline thereafter. A decision to stabilize at lower concentrations
and associated temperature increases would necessarily advance the date by which
emissions would need to peak, and would therefore require greater emissions reductions
earlier in time. According to the IPCC, mitigation efforts over the next two to three
decades will have a large impact on the ability of the world to achieve lower stabilization
levels. For illustration, IPCC projected that, in order to prevent long-term global
temperatures from exceeding 2.8°C (approximately 5°F) relative to pre-industrial
temperatures, atmospheric CO, concentrations would need to be stabilized at 440 parts
per million (ppm) (current levels stand at about 379 ppm), translating into global CO,
emission reductions by 2050 of up to 60% (relative to emissions in the year 2000).
Stabilization targets that aim to prevent even more warming would require steeper and
earlier emission reductions, whereas stabilization targets that allow for more warming
(with higher associated risks and impacts) would require less steep and later emission

reductions.

B. Types and Relative Emissions of GHG Emission Sources

1. Background
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Each year EPA prepares a complete inventory of the anthropogenic emissions and
sinks of all six major GHGs in the United States.’* Anthropogenic in this context means
that emissions result from human activities. “Sinks” are the opposite of emissions in that
they are activities or processes that remove GHGs from the atmosphere (e.g., CO, uptake
by plants through photosynthesis). EPA prepares the inventory in cooperation with
numerous federal agencies as part of the U.S. commitment under the UNFCCC.* This
inventory is derived largely from top-down national energy and statistical data. As
mentioned previously, EPA is currently developing a proposed GHG reporting rule that
will provide bottom-up data from covered reporters and thus provide greater detail on the

emissions profile of specific source categories.

2. Emissions by Gas

In 2006, total U.S. GHG emissions were 7,054 million metric tons of CO,
equivalent (MMTCO,e).*® Overall, total U.S. GHG emissions have risen by 14.7 % from
1990 to 2006. GHG emissions decreased from 2005 to 2006 by 1.1 percent (or 76

MMTCOze). Figure II1-1 illustrates the relative share of each gas, and trend since 1990,

**Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2006, (April 2008)

USEPA #430-R-08-005. http://www.epa.gov/climatechange/emissions/usinventoryreport.html.

> See Articles 4 and 12 of the UNFCCC treaty. www.unfccc.int. Parties to the Convention “shall develop,
periodically update, publish and make available...national inventories of anthropogenic emissions by
sources and removals by sinks of all greenhouse gases not controlled by the Montreal Protocol, using
comparable methodologies...”

3% International standards for reporting are established by the IPCC, which uses metric units. 1 MMTCO,e
is equal to 1 teragram (Tg) or 10'> grams. 1 metric ton is equal to 1.1023 short tons.
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weighted by global warming potential.” All GHG units and percentage changes

provided in this section are based on CO,-equivalency.

37 Emissions of different GHGs are compared using global warming potentials (GWPs). The GWP of a
GHG is the ratio of heat trapped by one unit mass of the GHG compared to that of one unit mass of CO2
over a specified time period, which is 100 years for the GWPs estimated by the IPCC used here. The
reference gas is CO,, and therefore GWP-weighted emissions are measured in teragrams of CO, equivalent
(Tg CO, Eq.). The GWP values used in this analysis come from the IPCC Second Assessment report,
consistent with the UNFCCC reporting requirements for Parties listed in Annex I.
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Carbon Dioxide: The primary GHG emitted as a result of human activities in the United

States is CO», representing approximately 85% of total GHG emissions. CO; results
primarily from fossil fuel combustion to generate electricity, power vehicles and
factories, heat buildings, etc. Fossil fuel-related CO, emissions accounted for
approximately 79% of CO, emissions since 1990, and increased at an average annual rate
of 1.1% from 1990 to 2006. Changes in CO, emissions from fossil fuel combustion are
influenced by many long-term and short-term factors, including population and economic
growth, energy price fluctuations, technological changes, and seasonal temperatures.
Methane: According to the IPCC, CH4 is more than 20 times as effective as CO, at
trapping heat in the atmosphere. By 2006, CH4 emissions had declined from 1990 levels
by just under 9%, and now make up approximately 8% of total U.S. GHG emissions.
Enteric fermentation (22.7%) is the largest anthropogenic source of CH4 emissions in the
United States, followed by landfills (22.6%), natural gas systems (18.4%), coal mining
(10.5%), and manure management (7.5%). Smaller sources such as rice cultivation and
incomplete fossil fuel combustion account for the remainder.

Nitrous Oxide: While total N,O emissions are much lower than CO, emissions in terms
of mass, N,O is approximately 300 times more powerful than CO, at trapping heat in the
atmosphere. U.S. emissions of N,O are just over 5% of total U.S. GHG emissions, and
have declined by 4% since 1990. The main anthropogenic activities producing N,O in the
United States are agricultural soil management (72%), and fuel combustion in motor
vehicles (9%). A variety of chemical production processes and liquid waste management

sources also emit N,O.
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HFCs, PFCs, and SF¢: These GHGs are often grouped together because they contain

fluorine, typically have large global warming potentials, and are produced only through
human activities (there are no natural sources), either intentionally for use or
unintentionally as an industrial byproduct. HFCs and some PFCs are increasingly being
used — and therefore emitted - as substitutes for the ozone depleting substances controlled
under the Montreal Protocol and Title VI of the CAA. The largest source is the use of
HFCs in air conditioning and refrigeration systems. Other sources include HFC-23
emitted during the production of HCFC-22, electrical transmission and distribution
systems (SF¢), and PFC emissions from semiconductor manufacturing and primary
aluminum production. U.S. HFC emissions have increased 237% over 1990 levels, while
emissions of PFCs and SF¢ have decreased by 71 and 47%, respectively, from 1990

levels. Combined, these GHGs made up 2.1% of total U.S. GHG emissions in 2006.

3. Emissions by Sector

An alternative way to look at GHG emissions is by economic sector. All U.S.
GHG sources can be grouped into the electricity, industrial, commercial, residential,
transportation and agriculture sectors. Additionally, there are changes in carbon stocks
that result in emissions and sinks associated with land-use and land-use change activities.
Figure I11-2 illustrates the relative contributions and historical trends of these economic
sectors.

Electricity Generation: The electricity generation sector includes all facilities that

generate electricity primarily for sale rather than for use on site (e.g., most large-scale
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power plants). Electricity generators emitted 33.7% of all U.S. GHG emissions in 2006.
The type of fuel combusted by electricity generators has a significant effect on their
emissions. For example, some electricity is generated with low or no CO; emitting
energy technologies, particularly non-fossil options such as nuclear, hydroelectric, or
geothermal energy. However, over half of the electricity in the U.S. is generated by
burning coal, accounting for 94% of all coal consumed for energy in the U.S. in 2006.

Transportation Sector: The transportation sector includes automobiles, airplanes,

railroads and a variety of other sources. Transportation activities (excluding international
bunker fuels) accounted for approximately 28% of all GHG emissions in 2006, primarily
through the combustion of fossil fuels.*® Virtually all of the energy consumed in this end-
use sector came from petroleum products. Over 60% of the CO, emissions resulted from
gasoline consumption for personal vehicle use.

Industrial Sector: The industrial sector includes a wide variety of facilities engaged in the

production and sale of goods. The largest share of emissions from industrial facilities
comes from the combustion of fossil fuels. Emissions of CO, and other GHGs from U.S.
industry also occur as a result of specialized manufacturing processes (e.g., calcination of
limestone in cement manufacturing). The largest emitting industries tend to be the most
energy intensive: iron and steel, refining, cement, lime, chemical manufacturing, etc.

Overall, 19.4% of total U.S. GHG emissions came from the industrial sector in 2006.

Residential and Commercial Sectors: These two sectors directly emit GHGs primarily
through operation and maintenance of buildings (i.e., homes, offices, universities etc.).

The residential and commercial end-use sectors accounted for 4.8 and 5.6% of total

3 International bunker fuels are used in aviation and marine trips between countries.
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emissions, respectively, with CO, emissions from consumption of natural gas and
petroleum for heating and cooking making up the largest share.

Agriculture Sector: The agriculture sector includes all activities related to cultivating soil,

producing crops, and raising livestock. Agricultural GHG emissions result from a variety
of processes, including: enteric fermentation in domestic livestock, livestock manure
management, rice cultivation, agricultural soil management, and field burning of
agricultural residues. Methane and N,O are the primary GHGs emitted by agricultural
activities.® In 2006, agriculture emission sources were responsible for 6.4% of total U.S.
GHG emissions.

Land Use, Land-Use Change, and Forestry: Land use is not an economic sector per se but

affects the natural carbon cycle in ways that lead to GHG emissions and sinks. Included
in this category are emissions and sequestration of CO, from activities such as
deforestation, afforestation, forest management and management of agricultural soils.
Emissions and sequestration depend on local conditions, but overall land use in the U.S.

was a net sink in 2006 equivalent to 12.5% of total GHG emissions.

39 Agricultural soils also emit CO, and sequester carbon. The fluxes are discussed under the Land-Use,
Land-Use Change and Forestry section because of the integrated nature of methodological approaches to
the carbon cycle, and international reporting conventions.
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C. Advancing Technology

President Bush, the IPCC, and many other private and public groups have
spotlighted the critical importance of technology to reducing GHG emissions and the
risks of climate change. International, U.S., and private studies have identified a broad
range of potential strategies that can reduce emissions from diverse economic sectors.
Many strategies, such as increasing energy efficiency and conservation and employing
hybrid and diesel vehicle technologies, are available today. There is also broad
consensus that for many sectors of the economy new technologies will be needed to
achieve deep reductions in GHG emissions at less cost than today’s technologies alone
can achieve.

In developing potential CAA (or other) controls, one important question is the
extent to which needed technological development can be expected to occur as a result of
market forces alone (e.g., as a result of increasing prices for oil and other fossil fuels),
and the extent to which government or other action may be needed to spur development.
There are several different pathways for technological change, including investment in
research and development (private and public), spillovers from research and development
in other sectors (e.g., advances in computing made hybrid vehicles possible), learning by
doing (i.e., efficiency gains through repetition), and scale economies (i.e., aggregate cost
reductions from improved process efficiencies). As further discussed later in this section,
market-based incentives that establish a price (directly or indirectly through a limit) for

carbon and/or other GHGs could continuously spur technological innovation that could
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lower the cost of reducing emissions. However, even with such a policy, markets tend to
under-invest in development of new technologies when investors can only capture a
portion of the returns. This is particularly true at the initial stages of research and
development when risks are high and market potential is not evident. In such cases,
policies to encourage the development and diffusion of technologies that are
complements to pollution control policies may be warranted.*’

This section draws insights from IPCC and other reports on available and needed
technologies. In later sections of this notice, we explain each potentially applicable CAA
provision and consider the extent to which that provision authorizes regulatory actions

and approaches that could spur needed technology development.

1. The Role of Existing and New Technology in Addressing Climate Change

The 2007 IPCC report on mitigation of climate change examined the availability
of current technologies and the need for new technologies to mitigate climate change.”’
Among its conclusions, the IPCC states:

e The range of stabilization levels assessed [by the IPCC] can be achieved by
deployment of a portfolio of technologies that are currently available and those
that are expected to be commercialized in coming decades. This assumes that

appropriate and effective incentives are in place for development, acquisition,

*0 Economic Report of the President, February 2007.

*1IPCC, 2007, “Climate Change 2007: Mitigation. Contribution of Working Group III to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change,” [B. Metz, O.R. Davidson, P.R.
Bosch, R. Dave, L.A. Meyers (eds)], Cambridge University Press, Cambridge, United Kingdom and New
York, NY.
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deployment and diffusion of technologies and for addressing related barriers.*

According to one study, five groups of strategies that could substantially reduce
emissions between now and 2030 include 1) improving energy efficiency in buildings
and appliances; 2) increasing fuel efficiency and reducing GHG emissions from vehicles
and the carbon intensity of transportation fuels; 3) industrial equipment upgrades and
process changes to improve energy efficiency; 4) increasing forest stocks and improving
soil management practices; and 5) reducing carbon emissions from electric power
production through a shift toward renewable energy, expanded nuclear capacity,
improved power plant efficiency, and use of carbon capture and storage technology on
coal-fired generation.”> (Note that EPA is not rank-ordering these technologies by their
relative cost effectiveness.) As noted elsewhere in this notice, there is federal regulatory
or research and development activity ongoing in most of these areas.

Many energy efficiency technologies exist that appear to be extremely cost-
effective in reducing fuel costs compared to other alternatives. However, they have yet to
be adopted as widely as expected because of market barriers. Such barriers include lack
of knowledge or confidence in the technology by potential users, uncertainty in the return
on investment (potentially due to uncertainty in either input prices or output prices),
concerns about effects of energy efficiency technologies on the quality of inputs or
outputs, size of the initial capital investment (coupled with potential liquidity

constraints), and requirements for specialized human capital investments. Some of these

* Ibid, “Summary for Policymakers,” p. 25.

* See McKinsey & Company, “Reducing U.S. Greenhouse Gas Emissions: How Much at What Cost?”,
U.S. Greenhouse Gas Abatement Mapping Initiative, Executive Report, December 2007. This study
performed an economic assessment of potential control methods based on a "bottom-up" partial equilibrium
model, which does not account for interactions among economic sectors. Bottom-up models include many
more specific technologies than "top-down" general equilibrium models, which account for cross-sector
interactions.
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costs are lower in larger firms, due to the increased availability of financial resources and
human capital.* Vendor and other projections of cost-savings for energy efficiency
technologies are often based on average pay-back and thus do not reflect differences
among firms that can affect the costs and benefits of these technologies and therefore the
likelihood of adoption. Over time, as firms gain more experience with these
technologies, the rate of adoption will likely increase if significant cost-savings are
realized by early adopters.

The IPCC report on mitigation identified technologies that are currently available
and additional technologies that are expected to be commercialized by 2030, as shown in
the following table.” These include technologies and practices in the energy supply,

transportation, buildings, industry, agriculture, forest, and waste sectors:

4 Pizer, et al., “Technology Adoption and Aggregate Energy Efficiency,” December 2002,
December 2002 « Resources for the Future Discussion Paper 02—52.
IPCC 2007, “Summary for Policymakers,” p. 14.
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How much any of the mitigation strategies identified by these studies would
actually be deployed to address climate change is an open question. It is possible that
unanticipated technologies could play a significant role in reducing emissions. The point
of these studies is to illustrate that potentially feasible technologies exist that could be
employed to mitigate GHG emissions, not to predict the precise role they will play or to
suggest sectors or methods for regulation. The particular policies pursued by
governments, including the U.S. under the CAA or other authorities, will influence the
way in which these technologies are deployed as well as incentives for developing and

deploying new technologies.

2. Federal Climate Change Technology Program

The U.S. government is investing in a diverse portfolio of technologies with the
potential to yield substantial reductions in emissions of GHGs. The Climate Change
Technology Program (CCTP) is a multi-agency planning and coordination entity that
assists the government in carrying out the President’s National Climate Change
Technology Initiative. Managed by the Department of Energy, the program is organized
around five technology areas for which working groups were established. EPA
participates in all of the working groups and chairs the group focused on non-CO, GHGs.

The CCTP strategic plan, released in September 2006, provides strategic direction

and organizes approximately $3 billion in federal spending for climate change-related
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technology research, development, demonstration, and deployment. * The plan sets six
complementary goals, including five aimed at developing technologies to:
¢ reduce emissions from energy end-use and infrastructure;
e reduce emissions from energy supply, particularly through development and
commercialization of no- or low-emission technologies;
e capture, store and sequester CO2;

e reduce emissions of non-CO2 GHGs; and

enhance the measurement and monitoring of CO2 emissions.

The first four of these goals focus on GHG emissions reduction technologies, and the
fifth addresses a key need for developing comprehensive GHG control strategies. The
sixth CCTP goal is to strengthen the contributions of basic science to climate change

technology development.

3. Potential for CAA regulation to encourage technology development

Past EPA efforts to reduce air pollution under the CAA demonstrate that
incentives created by regulation can help encourage technology development and
deployment. As noted in a recent EPA regulatory analysis, the history of the CAA
provides many examples in which technological innovation and “learning by doing” have
made it possible to achieve greater emissions reductions than had been feasible earlier, or

have reduced the costs of emission control in relation to original estimates.’” Among the

*U.S. Climate Change Technology Program Strategic Plan, September 2006;
http://www.climatetechnology.gov/stratplan/final/index.htm

7 See section 5.4 of Final Ozone NAAQS Regulatory Impact Analysis, March 2008, EPA-HQ-OAR-2007-
0225. The RIA is available at http://www.epa.gov/ttn/ecas/ria.html#ria2007..
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examples are motor vehicle emission controls, diesel fuel and engine standards to reduce
NOx and particulate matter emissions, engine idle-reduction technologies, selective
catalytic reduction and ultra-low NOx burners for NOx emissions, high-efficiency
scrubbers for SO2 emissions from boilers, CFC-free air conditioners and refrigerators,
low or zero VOC paints, and idle-reduction technologies for engines.*®

One of the issues raised by potential CAA regulation of GHGs is whether the
CAA can help spur needed technological development for reducing GHG emissions and
the costs of those reductions. The regulatory authorities in the CAA vary in their
potential for encouraging new technology. As discussed later in this notice , some
provisions offer little flexibility in standard-setting criteria, emission control methods,
compliance deadlines and potential for market-oriented regulation. Other provisions
offer more potential to encourage new technology through market incentives or to
establish standards based on anticipated advances in technology. EPA requests comment
on the extent to which various CAA provisions could be used to help spur technological
development, and on the need for federally conducted or funded research to promote

technological development.

D. Relationship to Traditional Air Pollutants and Air Pollution Controls

An issue for any regulation of GHGs under the CAA or other statutory authority
is how a GHG control program would and should interact with existing air quality
management programs. This section describes the relationships between climate change

and air quality and between GHG emissions and traditional air pollution control

8 Ibid.
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programs. As explained below, those relationships suggest the need for integrated
approaches to climate change mitigation and air quality protection. Differences between
GHGs and traditional air pollutants should also be taken into account in considering how

CAA authorities could be employed for GHG regulation.

1. Connections between Climate Change and Air Quality Issues

Climate change affects some types of air pollution, and some traditional air
pollutants affect climate. According to the IPCC, climate change can be expected to
influence the concentration and distribution of air pollutants through a variety of direct
and indirect processes. In its recent review of the NAAQS for ozone, EPA examined
how climate change can increase ozone levels and how ozone, itself a GHG, can
contribute to climate change. Similarly, in its reviews of the NAAQS for particulate
matter, the Agency examined the extent to which some particles help absorb solar energy
in the earth’s atmosphere and others help reflect it back to space.*” How EPA regulates
those pollutants under the CAA is potentially part of an overall strategy for addressing
climate change, and how GHGs are regulated is potentially an important component of
protecting air quality. For example, it is likely to become more difficult and expensive to
attain the ozone NAAQS in a future, warmer climate.

Most of the largest emitters of GHGs are also large emitters of traditional air
pollutants and therefore are already regulated under the CAA. The electricity generation,

transportation and industrial sectors, the three largest contributors to GHG emissions in

* EPA did not have adequate information in these reviews for impacts on climate change to change the
Agency’s decision on whether or how to revise the standards. See, e.g., 71 FR 61144, 61209-10 (October
17,2006) (PM NAAQS review).
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the U.S., are subject to CAA controls to help meet NAAQS, control acid rain, and reduce
exposures to toxic emissions. Some manufacturers of the GHGs that are fluorinated
gases are subject to CAA regulations for protection of the stratospheric ozone layer.

Many measures for controlling GHG emissions also contribute to reductions in
traditional air pollutants, and some measures for controlling traditional air pollutants
result in reductions in GHGs.” Co-benefits from reduced air pollution as a result of
actions to reduce GHG emissions can be substantial.”' In general, fossil fuel combustion
results in emissions not only of CO2 but also of many traditional air pollutants, including
SO,, NOx, CO and various toxic air pollutants. For many types of sources, to the extent
fossil fuel combustion is reduced, emissions of all those pollutants are reduced as well.
Some control measures reduce GHGs and traditional air pollutants, including leak
detection and fuel switching. However, some measures for controlling traditional air
pollutants increase GHGs, and some measures for controlling GHGs may increase
traditional air pollutants. For example, controls to decrease SO, emissions from
industrial sources require energy to operate and result in reduced process efficiencies and
increases in GHGs, and changing the composition of transportation fuels to reduce GHGs
may affect traditional air pollutant emissions.

By considering policies for addressing GHGs and traditional air pollutants in an
integrated manner, EPA and the sectors potentially subject to GHG emission controls
would also have the opportunity to consider and pursue the most effective way of
accomplishing emission control across pollutants. For example, adoption of some air

quality controls could result in a degree of “technology lock-in” that restricts the ability

50 EPA, OAP, Clean Energy-Environmental Guide to Act,
http://www.epa.gov/cleanenergy/documents/gta/guide action_full.pdf.
S IPCC, 2007, Working Group III, Summary for Policymakers.
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to implement GHG control technologies for significant periods of time because of the
investment in capital and other resources to meet the air quality control requirements.
Sections VI and VII below discuss technologies and opportunities for controlling GHGs
in more detail from various sectors, including transportation, electricity generation, and
manufacturing. EPA requests comment on strategies and technologies for simultaneously
achieving reductions in both traditional air pollutants and GHG emissions.

In light of the connections between climate change and air quality, the large
overlap of GHG and traditional air pollution sources, and the potential interactions of
GHG and traditional air pollution controls, it makes sense to consider regulation of GHGs
and traditional air pollutants in an integrated manner. Indeed, the National Academy of
Sciences recommends that development of future policies for air pollution control be
integrated with climate change considerations.”> GHG control measures implemented
today could have immediate impacts on air pollution and air quality. Similarly, air
pollution controls implemented today could have near term impacts on GHG emissions
and thus long term impacts on climate. Ideally, any GHG control program under the Act,
or other statutory authority would address GHGs in ways that simultaneously reduce
GHGs and traditional air pollutants as needed to mitigate climate change and air

pollution.”

32 National Academy of Sciences, “Radiative Forcing of Climate Change: Expanding the Concept and
Addressing Uncertainties,” October 2005.

53 Integration of planning efforts related to air quality, land use, energy efficiency, and transportation to
improve air quality and reduce GHG emissions is in line with the CAA Advisory Committee Air Quality
Management Subcommittee’s Phase I recommendations (June 2007), and the recommendations of the
National Research Council of the National Academy of Sciences in its January 2004 report, “Air Quality
Management in the United States.” EPA has initiated several programs to encourage integrated planning
efforts, including the Sustainable Skylines Initiative, a public-private partnership to reduce air emissions
and promote sustainability in urban environments, and the Air Quality Management Plan pilot program for
testing a comprehensive, multipollutant planning approach.
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2. Issues in Applying CAA Controls to GHGs

One important issue for regulation of GHGs under some CAA provisions
concerns the emissions thresholds established by the Act for determining the applicability
of those provisions. Several CAA provisions require stationary sources that emit
traditional air pollutants above specific emission thresholds to comply with certain
requirements. Applying the same thresholds to GHGs could result in numerous sources,
such as space heaters in large residential and commercial buildings, becoming newly
subject to those requirements. Currently regulated sources could become subject to
additional requirements. This would occur in part because most sources typically emit
CO2, the predominant GHG, in much larger quantities than traditional air pollutants.
Issues related to threshold levels are discussed in more detail in Section VII below.

Other important issues for CAA regulation of GHGs are raised by the different
temporal and spatial scope of GHGs compared to traditional pollutants. Air pollutants
currently regulated under the CAA tend to have local (a few kilometers) or regional
(hundreds to thousands of kilometers) impacts and relatively short atmospheric lifetimes
(days to a month). Historically, this has meant that EPA could identify and differentiate
between affected and unaffected areas and devise control strategies appropriate for each
area. Controls applied within an area with high concentrations of traditional air
pollutants generally have been effective in achieving significant reductions in air
pollution concentrations within that area in a relatively short amount of time. The spatial
nature of traditional air pollution also has made it appropriate to place the primary

responsibility for planning controls on state, tribal, or local governments.
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In the years since the CAA was enacted, we have learned that some traditional air
pollutants (e.g., ozone, particulates and their precursors) are transported across regions of
the country and thus have geographically broader impacts than individual states can
address on their own. Our control strategies for those pollutants have evolved
accordingly. The Nitrogen Oxides (NOx) SIP Call Rule and the Clean Air Interstate Rule
(CAIR) are examples of regional control programs that significantly supplement local
control measures. NSPS and motor vehicle controls are examples of national measures
that also help improve air quality locally and regionally.

The global nature and effect of GHG emissions raise questions regarding the
suitability of CAA provisions that are designed to protect local and regional air quality by
controlling local and regional emission sources.”® As noted above, GHGs are relatively
evenly distributed throughout the global atmosphere. As a result, the geographic location
of emission sources and reductions are generally not important to mitigating global
climate change. Instead, total GHG emissions in the U.S. and elsewhere in the world over
time determine cumulative global GHG concentrations, which in turn determine the
extent of climate change. As a result, it will be the total emission reductions achieved by
the U.S. and the other countries of the world that will determine the extent of climate
change mitigation. The global nature of GHGs suggests that the programmatic and
analytical tools used to address local and regional pollutants under the CAA (e.g., SIPs,
monitoring networks, and models) would need to be adapted to inventory, analyze,

control effectively and evaluate progress in achieving GHG reductions.

34 1t should be noted that international transport of ozone and particulate matter precursors contributes to
NAAQS nonattainment in some areas of the U.S. Nevertheless, most traditional air pollution problems are
largely the result of local and regional emission sources, while for GHGs, worldwide emissions determine
the extent of the problem.
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EPA seeks information about how differences in pollutant characteristics should
inform regulation of these pollutants under the CAA. EPA also requests comment on the
types of effective programs at all levels (local, regional, national and international) that

may be feasible to design and implement under existing CAA authorities.

E. Relationship to Other Environmental Media

An effective GHG control program may require application of many technologies
and approaches that may in turn result in increased discharges to water, generation of
solid materials that require appropriate disposal, or have other impacts to the environment
that may not be addressed under the CAA. Examples of these impacts include the
potential for groundwater contamination from geological sequestration of CO2, the
generation of spent sorbent material from carbon capture systems, or the depletion of
water resources and increased nutrient runoff into surface waters from increased
production of bioenergy feedstocks. EPA and other regulatory agencies at the tribal,
state, and local level may need to respond to such impacts to prevent or minimize their
impact to the environment and public health under authorities other than the CAA.

Since the nature and extent of these impacts would depend upon the technologies
and approaches that are implemented under a GHG control program, an important
consideration in designing GHG controls is minimizing or mitigating such impacts EPA
seeks comment on how different regulatory approaches to GHG control under the CAA
could result in environmental impacts to water or land that could require response under

the CAA or EPA’s other legislative authorities.
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F. Other Key Policy and Economic Considerations for Selecting Regulatory

Approaches

This section identifies general policy considerations relevant to developing
potential regulatory approaches for controlling GHG emissions. In developing
approaches under the CAA, EPA must first consider the Act’s provisions as well as the
Agency’s previous interpretation of the provisions and relevant and controlling court
opinions. Provisions of the CAA vary in terms of the degree of flexibility afforded EPA
in designing implementing regulations under the Act. To the extent particular provisions
permit, EPA believes the following considerations should guide its choice among
available regulatory approaches. This section also discusses three selected issues in
greater depth because of their importance to designing effective GHG controls:
advantages of market-oriented regulatory approaches, economy-wide and sector-based
regulation under the CAA, and emissions leakage and international competitiveness. In
discussing these and other policy and economic considerations, EPA is not directly or

indirectly implying that it possesses the requisite statutory authority in all areas.

1. Overview of Policy and Economic Considerations

The following considerations are useful in developing potential regulatory

approaches to the extent permissible under the CAA. These considerations are also

generally applicable to the design of GHG control legislation. EPA is in the process of

evaluating the CAA options described later in this notice in light of these considerations.
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Effectiveness of health and environmental risk reduction: How much would the

approach reduce negative health and environmental impacts (or the risk of such
impacts), relative to other potential approaches?

Certainty and transparency of results: How do the potential regulatory approaches

balance the trade-off between certainty of emission reductions and costs? To
what extent can compliance flexibility be provided for regulated entities while
maintaining adequate accountability for emission reductions?

Cost-effectiveness and economic efficiency considerations: To what extent does the

approach allow for achieving health and environmental goals, determined in a
broader policy process, in a manner that imposes the least cost? How do the
societal benefits compare to the societal costs? To what extent are there non-
monetizable or unquantifiable benefits and costs? Given the uncertainties
associated with climate change, to what extent can economic efficiency be
judged?

Equity considerations (i.e., distributional effects): Does the approach by itself or in

combination with other programs result in a socially acceptable apportionment of
the burden of emission reduction across groups in our society? Does the approach
provide adequate protection for those who will experience the adverse effects of
emissions, including future generations?

Policy flexibility over time: Does the approach allow for updating of environmental

goals and mechanisms for meeting those goals as new information on the costs

and benefits of GHG emission reductions becomes available?
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Incentives for innovation and technology development: Does the approach provide

incentives for development and deployment of new, cleaner technologies in the
United States and transfer abroad? Does the approach create incentives for
individual regulated entities to achieve greater-than-required emissions
reductions?

Competitiveness/emissions shifts: Can the approach be designed to reduce potential

adverse impacts and consequent shifts in production and emissions to other
sectors or geographic areas? Can the policy be designed to minimize the shifting,
or “leakage,” of emissions to other sectors or other countries, which would offset
emission reduction benefits of the policy? To what extent can the approach
consider the degree and nature of action taken by other countries?

Administrative feasibility: How complex and resource-intensive would the approach

be for federal, state, and local governments and for regulated entities? Do
personnel in the public and private sectors have sufficient expertise, or can they
build sufficient expertise, to successfully implement the approach?

Enforceability: Is the approach enforceable in practice? Do available regulatory

options differ regarding whether the government or the regulated entity bears the

burden of demonstrating compliance?

Unintended consequences: Does the approach result in unintended consequences or
unintended effects for other regulations? Does the approach allow for
consideration of, and provide tools to address, any perverse incentives?

Suitability of tool for the job: Overall, is the approach well-suited to the

environmental problem, or the best-suited among imperfect alternatives? For

121



example, does the regulatory approach fit the characteristics of the pollutant in
question (e.g., the global and long-lived nature of GHGs, high volume of CO,

emissions)?

2. Market-Oriented Regulatory Approaches for GHGs

EPA believes that market-oriented regulatory approaches, when well-suited to the
environmental problem, offer important advantages over non-market-oriented
approaches. A number of theoretical and empirical studies have shown these
advantages.”® In general, market-oriented approaches include ways of putting a price on
emissions through a fixed price (e.g., a tax) or exchangeable quantity-based instrument
(e.g., a cap-and-trade program), while non-market-oriented approaches set performance
standards limiting the rate at which individual entities can emit, or prescribe what
abatement behaviors or technologies they should use.”® The primary regulatory
advantage of a market-oriented approach is that it can achieve a particular emissions
target at a lower social cost than a non-market-oriented’’ approach (Baumol and Oates,

1971; Tietenberg, 1973).°® This is because market-oriented approaches leave the method

> See EPA (2000), Baumol and Oates (1988), Tietenberg (2006) and Burtraw et al. (2005) for a detailed
description of the advantages of market-oriented policies, such as the Title IV sulfur dioxide trading
program, over non-market-oriented approaches.

*6 Performance standards provide a source flexibility to use any emission reduction method that meets the
performance standard; they can be coupled with market-oriented approaches such as emissions trading to
promote lower costs and technology innovation, as described later in this section.

>" Many studies use the term “command-and-control” to refer to non-market-oriented approaches. Here we
use the term “non-marketed-oriented” because the term “command and control” may be misleading when
used to refer to performance-based emission limits that allow the regulated entity to choose the control
technology or strategy for compliance.

¥ It is important to note that judgments about the appropriate mitigation approach also may consider
important societal values not fully captured in economic analysis, such as political, legal, and ethical
considerations. For example, different regulatory forms may result in different distributions of costs and
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for reducing pollution to the emitter, and emitters have an incentive to find the least cost
way of achieving the regulatory requirement. Efficient market-oriented regulatory
systems provide a common emissions price for all emitters that contribute to a particular
harm, either through the tax on emissions or the price of an exchangeable right to emit.
As a result, the total abatement required by the policy can theoretically be distributed
across all emitters in such a way that the marginal cost of control is equal for all emitters
and the cost of reducing emissions is minimized.” Non-market-oriented policies offer
emitters fewer choices on how to reduce emissions, which can lead to higher costs than
are necessary to achieve the overall environmental objective (i.e. emission level).

As noted previously, it is especially important that any GHG emission reduction
policy encourage the innovation, development and diffusion of technologies to provide a
steady decline in the costs of emission reductions. Another advantage of market-oriented
approaches is that they generally provide a greater incentive to develop new ways to
reduce pollution than non-market-oriented approaches (Malueg 1989; Milliman and
Prince 1989; Jung et al., 1996). Polluters not only have an incentive to find the least cost
way of adhering to a standard but they also have an incentive to continually reduce
emissions beyond what is needed to comply with the standard. For every unit of
emissions reduced under a market-oriented policy, the emitter either has a lower tax
burden or can sell an emissions permit (or buy one less emissions permit). Also, there are
more opportunities under a market-oriented approach for developers of new control

technologies to work directly with polluters to find less expensive ways to reduce

benefits across individuals and firms. This is a particularly sensitive issue with policies that raise energy
costs, which are known to be regressive. However, these issues are not discussed at length here.

% For a standard textbook treatment supporting this finding see Tietenberg (2006) or Callan and Thomas
(2007).
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emissions, and polluters are faced with less compliance risk if a new pollution control
technique does not work as expected. This is because they can either pay for their
unanticipated emissions through the tax or by purchasing emission rights instead of being
subject to enforcement action (Hahn, 1989).

There are a number of examples of CAA rules in which market-oriented
approaches have been used for groups of mobile or stationary sources. Usually this has
taken the form of emissions trading within a sector or subsector of a source category,
although there are some examples of broader trading programs. Differences in
implications of sector-specific and economy-wide market-oriented systems are discussed
in subsection below.

The cost advantage of market-oriented policies can be extended when emitters are
allowed to achieve a particular environmental objective across multiple pollutants that
affect environment quality in the same way but differ in the magnitude of that effect (e.g.,
different GHGs have different global warming potentials). Either a cap-and-trade or a tax
approach could be designed so that the effective price per unit of emissions is higher for
those pollutants that have a greater detrimental effect. Under a cap, the quantity of
emissions reductions is fixed but not the price; under a tax, the price is fixed but not the
emissions reductions. Some current legislative proposals include flexible multiple-
pollutant market-oriented policies for the control of GHG emissions.

Market-oriented approaches are relatively well-suited to controlling GHG
emissions. Since emissions of the major GHGs are globally well-mixed, a unit of GHG
emissions generally has the same effect on global climate regardless of where it occurs.

Also, while policies can control the flow of GHG emissions, what is of ultimate concern

124



is the concentration of cumulative GHGs in the atmosphere. Providing flexibility on the
method, location and precise timing of GHG reduction would not significantly affect the
global climate protection benefits of a GHG control program (assuming effective
enforcement mechanisms), but could substantially reduce the cost and encourage
technology innovation.”” However, it should be noted that for GHG control strategies
that also reduce emissions of traditional pollutants, the timing and location of those
controls could significantly affect air quality in local or regional areas. There is the
potential for positive air quality effects from strategies that reduce both GHGs and
traditional pollutants, and for adverse air quality effects that may be avoidable through
complementary measures to address air quality. For example, when the acid rain control
program was instituted, existing sulfur dioxide control programs were left in place to
ensure that trading under the acid rain program did not undermine achievement of local
air quality objectives.

As noted previously, broad-based market-oriented approaches include emissions
taxes and cap-and-trade programs with and without cost containment mechanisms. While
economists disagree on which of these approaches — emissions taxes or cap-and-trade
programs -- may be particularly well-suited to the task of mitigating GHG emissions,
they do agree that attributes such as flexibility, cost control, and broad incentives for

minimizing abatement costs and developing new technologies are important policy

50 We say “precise” timing because the qualifier is important: the IPCC and others have noted that lower
GHG stabilization targets would require steeper and earlier emission reductions, whereas stabilization
targets that allow for more warming (with higher associated risks and impacts) would require less steep and
later emission reductions.
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. . . 61 .. . .
design considerations.” For a description of various market-oriented approaches, see

section VIL.G.

3. Legal Authority for Market-Oriented Approaches under the Clean Air Act

The ability of each CAA regulatory authority potentially applicable to GHGs to
support market-oriented regulatory approaches is discussed in sections VI and VII of this
notice. To summarize, some CAA provisions permit or require market-oriented
approaches, and others do not. Trading programs within sectors or subsectors have been
successfully implemented for a variety of mobile and stationary source categories under
the Act, including the Acid Rain Control Program (58 FR 3590 (Jan. 11, 1993)) and a
variety of on-road and non-road vehicle and fuel rules. Multi-sector trading programs,
though not economy-wide, have been successfully implemented under section
110(a)(2)(D) for nitrogen oxides (i.e. the NOx SIP Call Rule) and under Title VI for
ozone-depleting substances, and may be possible among stationary source sectors under
section 111. An economy-wide system might be legally possible under CAA section 615
(if the two-part test unique to that section were met) or if a NAAQS were established for
GHGs. However, any economy-wide program under either provision would not stand
alone; it would be accompanied by source-specific or sector-based requirements as a
result of other CAA provisions (e.g., PSD permitting under section 165).

The CAA does not include a broad grant of authority for EPA to impose taxes,

fees or other monetary charges specifically for GHGs and, therefore, additional

%! These approaches also raise the issue of the potential use of revenues from collecting a tax or auctioning
allowances to emit GHGs at levels that do not exceed the cap. See Chapter 4 of US EPA (2000),
“Guidelines for Preparing Economic Analyses,” EPA 240-R-00-003.
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legislative authority may be required if EPA were to administer such charges (which we
will refer to collectively as fees). EPA may promulgate regulations that impose fees only
if the specific statutory provision at issue authorizes such fees, whether directly or
through a grant of regulatory authority that is written broadly enough to encompass them.
For example, CAA section 110(a)(2)(A) allows for the use of “economic incentives such
as fees, marketable permits, and auctioning allowances.” Under this provision, some
states intend to auction allowances under CAIR (70 FR 25162 (May 12, 2005)) and some
have under the NOx SIP Call Rule (63 FR 57356 (Oct. 27, 1998)). By the same token,
states have authority to impose emissions fees as economic incentives as part of their
SIPs and collect the revenues. Similarly, section 110(a)(2)(A) authorizes EPA to impose
fees as economic incentives as part of a Federal Implementation Plan (FIP) under section
110(c), although EPA has never done s0.%

Section 111 authorizes EPA to promulgate “standards of performance,” which are
defined as “standard[s] for emissions of air pollutants.” EPA has taken the position that
this term authorizes a cap-and-trade program under certain circumstances. A fee
program differs from a cap and trade because it does not establish an overall emission
limitation, and we have not taken a position on whether, given this limitation, a fee
program fits the definition of a “standard of performance.” Even so, under section 111
costs may be considered when establishing NSPS regulations, and a fee may balance the
consideration of assuring emissions are reduced but not at an unacceptably high cost.
Also, there may be advantages of including an emission fee feature into a cap-and-trade

program (i.e. as a price ceiling). The use of a price ceiling that is not expected to be

52 Any such revenues from a FIP would be deposited in the Federal Treasury under the Miscellaneous
Receipts Act , and not retained and disbursed by EPA
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triggered except in the case of unexpectedly high (or low) control costs may be viewed
differently under the auspices of the CAA than a stand-alone emissions fee.

We request comment on what CAA provisions, if any, would authorize emissions
fees to control GHG emissions, and whether there are other approaches that could be
taken under the CAA that would approximate a fee. Furthermore, we request comments
on the use of emission fee programs under other sections of the Act. We also seek
comment on whether sector-specific programs, or inter-sector programs where emission
fees on a CO; equivalent basis are harmonized, might be more appropriate as possible

regulatory mechanisms under the Act.

4. Economy-Wide and Sector-Based Regulation in a Clean Air Act Context

Several legislative cap-and-trade proposals for reducing GHG emissions are
designed to be nearly economy wide, meaning that they attempt to reduce GHG
emissions in most economic sectors through a single regulatory system. By contrast,
many CAA authorities are designed for regulations that apply to a sector, subsector or
source category, although broader trading opportunities exist under some authorities.
This section discusses the relative merits of economy-wide systems and sector-based
market-oriented approaches. Theses considerations may also be relevant in considering

the use of CAA provisions in tandem with any climate change legislation.

1. Economy-wide approach
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Economic theory suggests that establishing a single price for GHG emissions
across all emitters through an economy-wide, multiple GHG, market-oriented policy
would promote optimal economic efficiency in pursuing GHG reductions. According to
the economics literature, economy-wide GHG trading or GHG emissions taxes could
offer significantly greater cost savings than a sector-by-sector approach for GHGs
because the broader the universe of sources covered by a single market-oriented approach
(within a sector, across sectors, and across regions), the greater the potential for finding
lower-cost ways to achieve the emissions target. If sources of pollution are
compartmentalized into different sector-specific or pollutant-specific approaches,
including the relatively flexible cap-and-trade approaches, each class of polluter may still
face a different price for their contribution to the environmental harm, and therefore some
trading opportunities that reduce pollution control costs will be unrealized (Burtraw and
Evans, 2008).” Taking a sector-by-sector approach to controlling GHG emissions is
likely to result in higher costs to the economy. For example, limiting a market-oriented
GHG policy to the electricity and transportation sectors could double the welfare cost of
achieving a five percent reduction in carbon emissions compared to when the industrial
sector is also included.**

A second factor that favors making the scope of a market-oriented system as
broad as possible is that the incentive for development, deployment and diffusion of new
technologies would be spread across the economy. In contrast to an approach targeting a

few key sectors, an economy-wide approach would affect a greater number of diverse

5 With traditional pollutants there are geographic issues to consider.

64 William Pizer, Dallas Burtraw, Winston Harrington, Richard Newell, and James Sanchirico (2006),
"Modeling Economywide versus Sectoral Climate Policies Using Combined Aggregate-Sectoral Models,"
The Energy Journal, Vol. 27, No. 3: 135-168
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GHG-emitting activities, and would influence a larger number of individual economic
decisions, potentially leading to innovation in parts of the economy not addressed by a
sector-by-sector approach.

As stated at the outset of this section, there are, first and most important, CAA
authority issues as well as other policy and practical considerations in addition to
economic efficiency that must be weighed in evaluating potential CAA approaches to
GHG regulation. An economy-wide, market-oriented environmental regulation has never
been implemented before in the U.S. The European Union, after encountering difficulties
in early years of implementation, recently adopted major revisions to its broad multi-
sector cap-and-trade system; this illustrates that some time and adjustments may be
needed for such a program to achieve its intended effect. Although EPA has successfully
designed and implement market-oriented systems of narrower scope, a single economy-
side system would involve new design and implementation challenges, should the CAA
make possible such a system. For example --

e Administrative costs may be a concern, because more sources and sectors would
have to be subject to reporting and measurement, monitoring, and verification
requirements.

e Some sources and sectors are more amenable to market-oriented approaches than
others. The feasibility and cost of accurate monitoring and compliance assurance
needed for trading programs (whether economy-wide or sector-based) varies
among sectors and source size. As a result, there are potential tradeoffs between
trading program scope and level of assurance that required emissions reductions

will be achieved.
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e To broaden the scope of cap-and-trade systems, covered sources could be allowed
to purchase GHG emission reductions “offsets” from non-covered sources.
However, offsets raise additional accountability issues, including how to balance
cost efficiency against certainty of emissions reductions, how to quantify resulting
emissions reductions, and how to ensure that the activities generating the offsets
are conducted and maintained over time.

e Allocating allowances or auction revenues for an economy-wide GHG trading
system would be very challenging for an executive branch agency because of high
monetary stakes and divergent stakeholder views on how to distribute the
allowances or revenues to promote various objectives. For example, many
economists believe that auctioning allowances under a cap-and-trade system and
using the proceeds to reduce taxes that distort economic incentives would be
economically efficient, but regulated entities typically favor free allowance
allocations to offset their compliance costs.®, ®

ii. Sector-based and multi-sector trading under the Clean Air Act

As mentioned above, EPA has implemented multi-sector, sector and subsector-
based cap-and-trade approaches in a number of CAA programs, including the Acid Rain
(SO,) Program, the NOx SIP Call Rule, the Clean Air Interstate Rule (CAIR), and the

stratospheric ozone-depleting substances (ODS) phase-out rule. In the case of the acid

rain and ODS rules, the CAA itself called for federal controls. By contrast, the NOx SIP

6 Many economists also suggest that an emissions tax with proceeds used to decrease distortionary taxes
would be economically efficient; however, the CAA does not authorize such a program.

% Bovenberg and Goulder (2001) find that freely allocating 20% of allowances to fossil fuel suppliers is
enough to keep profits from falling. When all allowances are freely allocated, profits are found to be
higher than in the absence of the carbon cap-and-trade policy. Free allocation of allowances or an
approach that exempts particular sectors also raises the specter of “rent-seeking,” the notion that sectors or
particular source categories will lobby to gain preferential treatment and, in essence, be subject to less
regulatory oversight than other sectors or competitors.
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Call rule and CAIR were established by EPA through regulations under CAA section
110(a)(2)(d) to help states attain various NAAQS. The two rules and EPA’s
accompanying model rules enable states to adopt compatible cap-and-trade programs that
form regional interstate trading programs. The power sector and a few major industrial
source categories are included in the trading system for the NOx SIP Call, and the trading
system for CAIR focuses on the electricity generation sector.

In addition to creating cap-and-trade systems, EPA has often incorporated market-
oriented emissions trading elements into the more traditional performance standard
approach for mobile and stationary sources. Coupling market-oriented provisions with
performance standards provides some of the cost advantages and market flexibility of
market-oriented solutions while also directly incentivizing technology innovation within
the particular sector, as discussed below. For example, performance standards for mobile
sources under Title II have for many years been coupled with averaging, banking and
trading provisions within a subsector. In general, averaging allows covered parties to
meet their emissions obligation on a fleet- or unit-wide basis rather than requiring each
vehicle or unit to directly comply. Banking provides direct incentives for additional
reductions by giving credit for over-compliance; these credits can be used toward future
compliance obligations and, as such, allow manufacturers to put technology
improvements in place when they are ready for market, rather than being forced to adhere
to a strict regulatory schedule that may or may not conform to industry or company
developments. Allowing trading of excess emission reductions with other covered parties

provides an incentive for reducing emissions beyond what is required.
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Based on our experience with these programs, EPA believes that sector and multi-
sector trading programs for GHGs — relative to non-market regulatory approaches — could
offer substantial compliance flexibility, cost savings and incentives for innovation to
regulated entities. In addition, as discussed below, in some sectors there may be a need
to more directly incentivize technology development because of market barriers that a
sector-specific program might help to overcome. To the extent sector-based approaches
could provide for control of multiple pollutants (e.g., traditional pollutants and GHGs),
they could provide additional cost savings relative to multiple single-pollutant, sector-
based regulations. Another consideration is that it may be simpler and thus faster to
move forward with cap-and-trade programs for sectors already involved in, and thus
familiar with, cap-and-trade programs. This raises the question of whether it would make
sense to phase in an economy-wide system over time.

Sector and multi-sector approaches would not offer the relative economic
efficiency of the economy-wide model for the reasons explained above. To the extent the
program sets more stringent requirements for new sources than for existing source, a
sector or multi-sector approach could also pose the vintage issues discussed below. It is
also important to keep in mind that the economic efficiency of any CAA cap-and-trade
approach for GHGs, sector- or economy-wide, could be reduced to a significant extent by
the application of other GHG control requirements (e.g., PSD permitting) to the sources

covered by the cap-and-trade program, if the result were to restrict compliance options.

1il. Combining economy-wide and sector-based approaches
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It is worth noting that market-oriented approaches may not incentivize the most
cost-effective reductions when information problems, infrastructure issues, technological
issues or other factors pose barriers that impeded the market response to price incentives.
In such instances, there may be economic arguments for combining an economy-wide
approach with complementary sector-based requirements unless these problems can be
directly addressed, for instance by providing the information needed or directly
subsidizing the creation of needed infrastructure.

For instance, given the relative inelasticity of demand for transportation, even a
relative high permit price for carbon may not substantially change consumer vehicle
purchases or travel demand, although recent reports indicate that the current price of
gasoline and diesel are inducing an increasing number of consumers to choose more fuel
efficient vehicles and drive less. Some have expressed concern that this relatively
inelastic demand may be related to undervaluation by consumers of fuel economy when
making vehicle purchasing decisions. If consumers adequately value fuel economy, fuel
saving technologies will come online as a result of market forces. However, if consumers
undervalue fuel economy, vehicle or engine manufacturers may need a more direct
incentive for making improvements or the technology innovation potential may well be
delayed or not fully realized. Beyond this consumer valuation issue, questions have been
raised as to whether a carbon price alone (especially if the impact is initially to raise
gasoline prices by pennies a gallon) will provide adequate incentives for vehicle
manufacturers to invest now in breakthrough technologies with the capability to achieve

significantly deeper emissions reductions in the future, and for fuel providers to make

134



substantial investments in a new or enhanced delivery infrastructure for large-scale
deployment of lower carbon fuels.®’

EPA requests comment on how to balance the different policy and economic
considerations involved in selecting potential regulatory approaches under the CAA, and
on how the potential enactment of legislation should affect EPA’s deliberations on how

to use CAA authorities.

5. Other Selected Policy Design Issues

Another policy and legal issue in regulatory design is whether requirements
should differentiate between new and existing sources. Because it is generally more
costly to retrofit pollution control equipment than to incorporate it into the construction
or manufacture of a new source, environmental regulations, including under the CAA,
frequently apply stricter standards to new or refurbished sources than to “grandfathered”
sources that pre-date the regulation. New sources achieve high-percentage reductions
and over time existing high-emitting sources are replaced with much cleaner ones. For
example, emissions from the U.S. auto fleet have been dramatically reduced over time
through new vehicle standards. However, some suggest that stricter pollution control
requirements for new or refurbished sources may retard replacement of older sources,
discouraging technology investment, innovation and diffusion while encouraging older
and less efficient sources to remain in operation longer, thereby reducing the

environmental effectiveness and cost-effectiveness of the regulation. Others believe that

%7 See Kopp and Pizer, “Assessing U.S. Climate Policy Options,” Chapter 12, RFF Press: Washington, DC
(2007).
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economic factors other than differences in new and existing source requirements (e.g.,
capital outlay, power prices and fuel costs) have the most impact on rate of return, and
that differences in regulatory stringency generally do not drive business decisions on
when to build new capacity.

A 2002 EPA report on new source review requirements found that NSR “appears
to have little incremental impact on construction of new electricity generation,” but also
found that “there were credible examples of cases in which uncertainty over the [NSR]
exemption for routine activities has resulted in delay or cancellation of projects [at
existing plants]” that would have increased energy capacity, improved energy efficiency
and reduced air pollution.®® To the extent that a gap in new and existing source
requirements affects business decisions, regulating existing as well as new sources can
diminish or eliminate that gap. In the power sector, the gap has narrowed over time, in
part as a result of CAA national and regional cap-and-trade systems that do not
discriminate between new and existing facilities (i.e. both new and old power platns must
hold allowances to cover their NOx and SO2 emissions). Another consideration is that
equity issues can arise when applying retroactive requirements to existing sources. For
GHGs, EPA requests comment on the concept of a market-oriented approach that does
not differentiate between new and existing source controls and, by avoiding different
marginal costs of control at new and existing sources, would promote more cost-effective
emissions reductions. In addition, EPA requests comment on whether GHG regulations
should differentiate between new and existing sources for various sectors, and whether

there are circumstances in which requirements for stringent controls on new sources

6% «“Neew Source Review: Report to the President, June 2002,” U.S. EPA, pp. 30-31.
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would have policy benefits despite the existence of a cap-and-trade system that also
would apply to those sources.

Another possible design consideration for a GHG program is whether and how
lifecycle approaches to controlling GHG emissions could or should be used. Lifecycle
(LC) analysis and requirements have been proposed for determining and regulating the
entire stream of direct and indirect emissions attributable to a regulated source. Indirect
emissions are emissions from the production, transportation, and processing of the inputs
that go into producing that good. Section VI.D describes possible CAA approaches for
reducing GHG emissions from transportation fuels through lifecycle analysis and
includes a brief discussion of a potential lifecycle approach to reducing fuel-related GHG
emissions. In that context, displacing petroleum-based fuels with renewable or
alternative fuels can reduce fuel-related GHGs to the extent the renewable or alternative
fuels are produced in ways that result in lower GHG emissions than the production of an
equivalent amount of fossil-based fuels. Tailpipe GHG emissions typically do not vary
significantly across conventional and alternative or renewable fuels.

EPA recognizes that other programs, such as stationary source or area source
programs described in this notice, could potentially address at least some of the indirect
GHG emissions from producing fuels. We note that the technology and fuel changes that
may result from an economy-wide cap-and-trade approach would likely be different from
the technology and fuel changes that may result from a lifecycle approach.

EPA asks for comment on how a lifecycle approach for fuels could be integrated
other stationary source approaches and whether there are potentially overlapping

incentives or disincentives. EPA also asks for comments on whether a lifecycle approach

137



to reducing GHG emissions may be appropriate for other sectors and types of sources,
and what the implications for regulating other sectors would be if a lifecycle approach is

taken for fuels.

6. “Emissions Leakage” and International Competitiveness

A frequently raised concern with domestic GHG regulation unaccompanied by
comparable policies abroad is that it might result in emissions leakage or adversely affect
the international competitiveness of certain U.S. industries. The concern is that if
domestic firms faced significantly higher costs due to regulation, and foreign firms
remained unregulated, this could result in price changes that shift emissions, and possibly
some production capacity, from the U.S. to other countries. Emissions leakage also could
occur without being caused by a competitiveness issue: for instance, if a U.S. GHG
policy raised the domestic price of petroleum-based fuels and led to reduced U.S. demand
for those fuels, the resulting world price decline could spur increased use of petroleum-
based fuels abroad, leading to increased GHG emissions abroad that offset U.S.
reductions.

The extent to which international competitiveness is a potential concern varies
substantially by sector. This issue is mainly raised for industries with high energy use
and substantial potential foreign competition. Even for vulnerable sectors, the concern
would depend on the actual extent which a program would raise costs for an energy
intensive firm facing international competition, and on whether policies to address the

competitiveness issue were adopted (either as part of the rule or in another venue).
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Leakage also could occur within the U.S. if emissions in one sector or region are
controlled, but other sources are not. In this case, the market effects could lead to
increased activity in unregulated sectors or regions, offsetting some of the policy’s
emissions reductions. In turn, this would raise the cost of achieving the environmental
objective. The more uniform the price signal for an additional unit reduction in GHG
emissions across sectors, states, and countries, the less potential there is for leakage to
occur.

A recent report has identified and evaluated five conceptual options for
addressing competitiveness concerns in a legislative context; some options might also be
available in a regulatory context. ® The first option, weaker program targets, would
affect the entire climate protection policy. Four other options also could somewhat
decrease environmental stringency but would allow for the targeting of industries or
sectors particularly vulnerable to adverse economic impacts:

e cxemptions

e non-market regulations to avoid direct energy price increases on an energy-
intensive industry

e distribution of free allowances to compensate adversely affected industries in
a cap-and-trade system

e trade-related policies such as import tariffs on carbon or energy content,
export subsidies, or requirements for importers to submit allowances to cover

the carbon content of certain products.

% Morgenstern, Richard D., “Issue Brief 8: Addressing Competitiveness Concerns in the Context of a
Mandatory Policy for Reducing U.S. Greenhouse Gas Emissions,” in Assessing U.S. Climate Policy
Options: A report summarizing work at RFF [Resources for the Future] as part of the inter-industry U.S.
Climate Policy Forum, November 2007, Raymond J. Kopp and William A. Pizer, eds.
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Significantly, the report noted that identifying the industries most likely to be adversely
affected by domestic GHG regulation, and estimating the degree of impact, is complex in
terms of data and analytical tools needed.

We request comment on the extent to which CAA authorities described in this
notice could be used to minimize competitiveness concerns and leakage of emissions to

other sectors or countries, and which approaches should be preferred.

G. Analytical Challenges for Economic Analysis of Potential Regulation

In the event that EPA pursues GHG emission reduction policies under the CAA or
as a result of legislative action, we are required by Executive Order 12866 to analyze and
take into account to the extent permitted by law the costs and benefits of the various
policy options considered. Economic evaluation of GHG mitigation is particularly
challenging due to the temporal and spatial dimensions of the problem discussed
previously: GHG emissions have extremely long-run and global climate implications.
Furthermore, changes to the domestic economy are likely to affect the global economy.
In this section, we discuss a few overarching analytical challenges that follow from these
points. Many of the issues discussed are also relevant when valuing changes in GHGs

associated with non-climate policies.

1. Time Horizon and International Considerations in General
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As discussed earlier in this section, changes in GHG emissions today will affect
environmental, ecological, and economic conditions for decades to centuries into the
future. In addition, changes in U.S. GHG emissions that result from U.S. domestic policy
will affect climate change everywhere in the world, as will changes in the GHG
emissions of other countries. U.S. domestic policy could trigger emissions changes
across the U.S. economy and across regions globally, as production and competitiveness
change among economic activities. Similarly, differences in the potential impacts of
climate change across the world can also affect competitiveness and production.
Capturing these effects requires long-run, global analysis in addition to traditional

domestic and sub-national analyses.

2. Analysis of Benefits and Costs Over a Long Time Period

Since changes in emissions today will affect future generations in the U.S. and
internationally, costs and benefits of GHG mitigation options need to be estimated over
multiple generations. Typically, federal agencies discount future costs or benefits back to
the present using a discount rate, where the discount rate represents how society trades-
off current consumption for future consumption. With the benefits of GHG emissions
reductions distributed over a very long time horizon, benefit and cost estimations are
likely to be very sensitive to the discount rate. For policies that affect a single generation

of people, the analytic approach used by EPA is to use discount rates of three and seven
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percent at a minimum.”® According to the Office of Management and Budget (OMB), a
three percent rate is consistent with what a typical consumer might expect in the way of a
risk free market return (e.g., government bonds). A seven percent rate is an estimate of
the average before-tax rate of return to private capital in the U.S. economy. A key
challenge facing EPA is the appropriate discount rate over the longer timeframe relevant
for GHGs.

There are reasons to consider even lower discount rates in discounting the costs of
benefits of policy that affect climate change. First, changes in GHG emissions—both
increases and reductions—are essentially long-run investments in changes in climate and
the potential impacts from climate change. When considering climate change
investments, they should be compared to similar alternative investments (via the discount
rate). Investments in climate change are investments in infrastructure and technologies
associated with mitigation; however, they yield returns in terms of avoided impacts over
a period of one hundred years and longer. Furthermore, there is a potential for significant
impacts from climate change, where the exact timing and magnitude of these impacts are
unknown. These factors imply a highly uncertain investment environment that spans
multiple generations.

When there are important benefits or costs that affect multiple generations of the
population, EPA and OMB allow for low but positive discount rates (e.g., 0.5 — 3% noted
by US EPA, 1 — 3% by OMB).”" In this multi-generation context, the three percent

discount rate is consistent with observed interest rates from long-term investments

" EPA (US Environmental Protection Agency), 2000. Guidelines for Preparing Economic Analyses. EPA
240-R-00-003. See also OMB (U.S. Office of Management and Budget), 2003. Circular A-4. September
17,2003.

I OMB (2003). EPA (2000). These documents are the guidance used when preparing economic analyses
for all EPA rulemakings.
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available to current generations (net of risk premiums) as well as current estimates of the
impacts of climate change that reflect potential impacts on consumers. In addition, rates
of three percent or lower are consistent with long-run uncertainty in economic growth
and interest rates, considerations of issues associated with the transfer of wealth between
generations, and the risk of high impact climate damages. Given the uncertain
environment, analysis could also consider evaluating uncertainty in the discount rate
(e.g., Newell and Pizer, 2001, 2003).72 EPA solicits comment on the considerations
raised and discounting alternatives for handling both benefits and costs for this long term,

inter-generational context.

3. Uncertainty in Benefits and Costs

The long time horizon over which benefits and costs of climate change policy
would accrue and the global relationships they involve raise additional challenges for
estimation. The exact benefits and costs of virtually every environmental regulation is at
least somewhat uncertain, because estimating benefits and costs involves projections of
future economic activity and the future effects and costs of reducing the environmental
harm. In almost every case, some of the future effects and costs are not entirely known
or able to be quantified or monetized. In the case of climate change, the uncertainly
inherent in most economic analyses of environmental regulations is magnified by the

long-term and global scale of the problem and the resulting uncertainties regarding socio-

> Newell, R. and W. Pizer, 2001. Discounting the benefits of climate change mitigation: How much do
uncertain rates increase valuations? PEW Center on Global Climate Change, Washington, DC. Newell, R.
and W. Pizer, 2003. Discounting the distant future: how much do uncertain rates increase valuations?
Journal of Environmental Economics and Management 46: 52—71.
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economic futures, corresponding GHG emissions, climate responses to emissions
changes, the bio-physical and economic impacts associated with changes in climate, and
the costs of reducing GHG emissions. For example, uncertainties about the amount of
temperature rise for a given amount of GHG emissions and rates of economic and
population growth over the next 50 or 100 years will result in a large range of estimates
of potential benefits and costs. Lack of information with regard to some important
benefit categories and the potential for large impacts as a result of climate exceeding
known but uncertain thresholds compound this uncertainty. Likewise, there are
uncertainties regarding the pace and form of future technological innovation and
economic growth that affect estimates of both costs and benefits. These difficulties in
predicting the future can be addressed to some extent by evaluating alternative scenarios.
In uncertain situations such as that associated with climate, EPA typically recommends
that analysis consider a range of benefit and cost estimates, and the potential implications
of non-monetized and non-quantified benefits.

Given the substantial uncertainties in quantifying many aspects of climate change
mitigation and impacts, it is difficult to apply economic efficiency criteria, or even
positive net benefit criteria.”’ Identifying an efficient policy requires knowing the
marginal benefit and marginal cost curves for GHG emissions reductions. If the marginal
benefits are greater than the marginal costs, then additional emissions reductions are

merited (i.e., they are efficient and provide a net benefit). However, the curves are not

B IPCC WGI. (2007). Climate Change 2007 - The Physical Science Basis Contribution of Working Group
I to the Fourth Assessment Report of the IPCC, http://www.ipcc.ch/. IPCC WGIL. (2007). Climate Change
2007 - Impacts, Adaptation and Vulnerability Contribution of Working Group II to the Fourth Assessment
Report of the IPCC, http://www.ipcc.ch/. IPCC WGIII (2007). Climate Change 2007 — Mitigation
Contribution of Working Group I1I to the Fourth Assessment Report of the IPCC, http://www.ipcc.ch/. US
Congressional Budget Office (2005). Uncertainty in Analyzing Climate Change: Policy Implications. The
Congress of the United States, January 2005.
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precise lines; instead they are wide and partially unknown bands. Similarly, estimates of
total benefits and costs can be expressed only as ranges. As a result, it is difficult to both
identify the efficient policy and assess net benefits.

In situations with large uncertainties, the economic literature suggests a risk
management framework as being appropriate for guiding policy (Manne and Richels,
1992; IPCC WGIII, 2007).” In this framework, the policymaker selects a target level of
risk and seeks the lowest cost approach for reaching that goal. In addition, the decision-
making process is an iterative one of acting, learning, and acting again (as opposed to
there being a single decision point). In this context, the explicit or implicit value of
changes in risk is important. Furthermore, some have expressed concern in the
economics literature that standard deterministic approaches (i.e. approaches that imply
there is only one known and single realization of the world) do not appropriately
characterize the uncertainty and risk related to climate change and may lead to a
substantial underestimation of the benefits from taking action (Weitzman, 2007a,
2007b).” Formal uncertainty analysis may be one approach for at least partially
addressing this concern. EPA solicits comment on how to handle uncertainty in benefits
and costs calculations and application, given the quantified and unquantified

uncertainties.

4. Benefits Estimation Specific Issues — Scope, Estimates, State-of-the-art

™ Manne, A. and R. Richels (1992). "Buying Greenhouse Insurance - the Economic Costs of Carbon
Dioxide Emission Limits", MIT Press book, Cambridge, MA, 1992. IPCC WGIII (2007).

> Weitzman, M., 2007a, “The Stern Review of the Economics of Climate Change,” Journal of Economic
Literature. Weitzman, M., 2007b, “Structural Uncertainty and the Statistical Life in the Economics of
Catastrophic Climate Change,” Working paper
http://econweb.fas.harvard.edu/faculty/weitzman/papers/ValStatLifeClimate.pdf.
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Another important issue in economic analysis of climate change policies is
valuing domestic and international benefits. U.S. GHG reductions are likely to yield both
domestic and global benefits. Typically, because the benefits and costs of most
environmental regulations are predominantly domestic, EPA focuses on benefits that
accrue to the U.S. population when quantifying the impacts of domestic regulation.
However, OMB’s guidance for economic analysis of federal regulations specifically
allows for consideration of international effects.’®

GHGs are global pollutants. Economic principles suggest that the full costs to
society of emissions should be considered in order to identify the policy that maximizes
the net benefits to society, i.e., achieves an efficient outcome (Nordhaus, 2006).”’
Estimates of global benefits capture more of the full value to society than domestic
estimates and can therefore help guide policies towards higher global net benefits for
GHG reductions.”® Furthermore, international effects of climate change may also affect
domestic benefits directly and indirectly to the extent US citizens value international
impacts (e.g., for tourism reasons, concerns for the existence of ecosystems, and/or
concern for others); US international interests are affected (e.g., risks to U.S. national
security, or the U.S. economy from potential disruptions in other nations); and/or
domestic mitigation decisions affect the level of mitigation and emissions changes in

general in other countries (i.e, the benefits realized in the U.S. will depend on emissions

® OMB (2003), page 15.

" Nordhaus, W., 2006, "Paul Samuelson and Global Public Goods,” in M. Szenberg, L. Ramrattan, and A.
Gottesman (eds), Samuelsonian Economics, Oxford.

78 Both the United Kingdom and the European Commission following these economic principles in
consideration of the global social cost of carbon (SCC) for valuing the benefits of GHG emission
reductions in regulatory impact assessments and cost-benefit analyses (Watkiss et al, 2006).
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changes in the U.S. and internationally). The economics literature also suggests that
policies based on direct domestic benefits will result in little appreciable reduction in
global GHGs (e.g., Nordhaus, 1995).”

These economic principles suggest that global benefits should also be considered
when evaluating alternative GHG reduction policies.*® 1In the literature, there are a
variety of global marginal benefits estimates (see the Tol, 2005, and Tol, 2007, meta
analyses).’ A marginal benefit is the estimated monetary benefit for each additional unit
of carbon dioxide emissions reduced in a particular year.**

Based on the characteristics of GHGs and the economic principles that follow,
EPA developed ranges of global and U.S. marginal benefits estimates. The estimates
were developed as part of the work evaluating potential GHG emission reductions from
motor vehicles and their fuels under Executive Order 13432. However, it is important to

note at the outset that the estimates are incomplete since current methods are only able to

reflect a partial accounting of the climate change impacts identified by the IPCC

7 Nordhaus, William D. (1995). “Locational Competition and the Environment: Should Countries
Harmonize Their Environmental Policies?” in Locational Competition in the World Economy, Symposium
1994, ed., Horst Siebert, J. C. B. Mohr (Paul Siebeck), Tuebingen, 1995.

% Recently, the National Highway Traffic Safety Administration (NHTSA) proposed a new rulemaking for
average fuel economy standards for passenger cars and light trucks that is based on domestic marginal
benefit estimates for carbon dioxide reductions. See section V.A.7.1.(iii) "Economic value of reductions in
CO2 emissions" (p. 24413) of Vol. 73 of the Federal Registry. Department of Transportation, National
Highway Traffic Safety Administration, 49 CFR Parts 523, 531, 533, 534, 536 and 537 [Docket No.
NHTSA-2008 -0089], RIN 2127-AK29, Average Fuel Economy Standards: Passenger Cars and Light
Trucks, Model Years 2011-2015,
http://www.regulations.gov/fdmspublic/component/main?main=DocumentDetail&0=0900006480541adc.

81 Tol, Richard, 2005. The marginal damage costs of carbon dioxide emissions: an assessment of the
uncertainties. Energy Policy 33: 2064-2074. Tol, Richard, 2007. The Social Cost of Carbon: Trends,
Outliers and Catastrophes. Economics Discussion Papers Discussion Paper 2007-44, September 19, 2007.
Tol (2007) has been published on-line with peer review comments (http://www.economics-
ejournal.org/economics/discussionpapers/2007-44).

%2 This is sometimes referred to as the social cost of carbon, which specifically is defined as the net present
value of the change in climate change impacts over the atmospheric life of the greenhouse gas and the
resulting climate inertia associated with one additional net global metric ton of carbon emitted to the
atmosphere at a particular point in time.
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(discussed more below). Also, as noted above, domestic estimates omit potential impacts
on the United States (e.g., economic or national security impacts) resulting from climate
change impacts in other countries. The global estimates were developed from a survey
analysis of the peer reviewed literature (i.e. meta analysis). U.S. estimates, and a
consistent set of global estimates, were developed from a single model and are highly
preliminary, under evaluation, and likely to be revised.

The range of estimates is wide due to the uncertainties described above relating to
socio-economic futures, climate responsiveness, impacts modeling, as well as the choice
of discount rate. For instance, for 2007 emission reductions and a 2% discount rate the
global meta analysis estimates range from $-3 to $159/tCO,, while the US estimates
range from $0 to $16/tCO,. For 2007 emission reductions and a 3% discount rate, the
global meta-estimates range from $-4 to $106/tCO,, and the US estimates range from $0
to $5/tC0O,.* The global meta analysis mean values for 2007 emission reductions are
$68 and $40/tCO; for discount rates of 2% and 3% respectively (in 2006 real dollars)
while the domestic mean value from a single model are $4 and $1/tCO; for the same
discount rates. The estimates for future year emission changes will be higher as future
marginal emissions increases are expected to produce larger incremental damages as
physical and economic systems become more stressed as the magnitude of climate

. 84
change increases.

%3 See the Technical Support Document on Benefits of Reducing GHG Emissions for global estimates
consistent with the U.S. estimates in the text and for a comparison to the Tol (2005) meta analysis peer
reviewed estimates. Tol (2005) estimates were cited in NHTSA’s proposed rule and by the 9" U.S. Circuit
Court (Center for Biodiversity v. NHTSA, F. 3d. 9th Cir., Nov. 15, 2007).

% Note that, except for illustrative purposes, marginal benefits estimates in the peer reviewed literature do
not use consumption discount rates as high as 7%.
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The current state-of-the-art for estimating benefits is also important to consider
when evaluating policies. There are significant partially unquantified and omitted impact
categories not captured in the estimates provided above. The IPCC WGII (2007)
concluded that current estimates are “very likely” to be underestimated because they do
not include significant impacts that have yet to be monetized.® Current estimates do not
capture many of the main reasons for concern about climate change, including non-
market damages (e.g., species existence value and the value of having the option for
future use), the effects of climate variability, risks of potential extreme weather (e.g.,
droughts, heavy rains and wind), socially contingent effects (such as violent conflict or
humanitarian crisis), and potential long-term catastrophic events. Underestimation is even
more likely when one considers that the current trajectory for GHG emissions is higher
than typically modeled, which when combined with current regional population and
income trajectories that are more asymmetric than typically modeled, imply greater
climate change and vulnerability to climate change.

Finally, with projected increasing changes in climate, some types of potential
climate change impacts may occur suddenly or begin to increase at a much faster rate,
rather than increasing gradually or smoothly. In this case, there are likely to be jumps in
the functioning of species and ecosystems, the frequency and intensity of extreme
conditions (e.g., heavy rains, forest fires), and the occurrence of catastrophic events (e.g.,
collapse of the West Antarctic Ice Sheet). As a result, different approaches are necessary
for quantifying the benefits of “small” (incremental) versus “large” (non-incremental)

reductions in global GHGs. Marginal benefits estimates, like those presented above, can

5 IPCC WGII, 2007. In the IPCC report, “very likely” was defined as a greater than 90% likelihood based
on expert judgment.
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be useful for estimating benefits for small changes in emissions. However, for large
changes in emissions, a more comprehensive assessment of impacts would be needed to
capture changes in economic and biophysical dynamics and feedbacks in response to the
policy. Even small reductions in global GHG emissions are expected to reduce climate
change risks, including catastrophic risks.

EPA solicits comment on the appropriateness of using U.S. and global values in
quantifying the benefits of GHG reductions and the appropriate application of benefits
estimates given the state of the art and overall uncertainties. We also seek comment on
our estimates of the global and U.S. marginal benefits of GHG emissions reductions that
EPA has developed, including the scientific and economic foundations, the methods
employed in developing the estimates, the discount rates considered, current and
proposed future consideration of uncertainty in the estimates, marginal benefits estimates
for non-CO, GHG emissions reductions, and potential opportunities for improving the
estimates. We are also interested in comments on methods for quantifying benefits for

non-incremental reductions in global GHG emissions.

5. Energy security

In recent actions, both EPA and NHTSA have considered other benefits of a

regulatory program that, though not directly environmental, can result from compliance

with the program and may be quantified. * One of these potential benefits, related to the

% The EPA has worked with Oak Ridge National Laboratory to develop a methodology that quantifies
energy security benefits associated with the reduction of imported oil. This methodology was used to
support the EPA’s 2007 Renewable Fuels Standards Rulemaking and NHTSA’s 2008 proposed Average
Fuel Economy Standards for Passenger Cars and Light Trucks Rulemaking for Model Years 2011 —2015.
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transportation sector, is increased energy security due to reduced oil imports. It is clear
that both financial and strategic risks can result within the U.S. economy if there is a
sudden disruption in the supply or a spike in the costs of petroleum. Conversely, actions
that promote development of lower carbon fuels that can substitute for petroleum or
technologies that more efficiently combust petroleum during operation can result in
reduced U.S. oil imports, and can therefore reduce these financial and strategic risks.
This reduction in risks is a measure of improved energy security and represents a benefit
to the U.S. As the Agency evaluates potential actions to reduce GHGs from the U.S.
economy, it intends to also consider the energy security impacts associated with these

actions.

6. Interactions with Other Policies

Climate change and GHG mitigation policies will likely affect most biophysical
and economic systems, and will therefore affect policies related to these systems. For
example, as previously mentioned, climate change will affect air quality and GHG
mitigation will affect criteria pollutant emissions. These effects will need to be evaluated,
both in the context of economic costs and benefits, as well as policy design in order to
exploit synergies and avoid inefficiencies across policies. Non-climate policies, whether
focused on traditional air pollutants, energy, transportation, or other areas, can also affect
baselines and mitigation opportunities for climate policies. For instance, energy policies
can change baseline GHG emissions and the development path of particular energy

technologies, potentially affecting the GHG mitigation objectives of climate policies as
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well as changing the relative costs of mitigation technologies. EPA seeks comment on

important policy interactions.

7. Integrating Economic and Noneconomic Considerations

While economics can answer questions about the cost effectiveness and efficiency
of policies, judgments about the appropriate mitigation policy, potential climate change
impacts, and even the discount rate can be informed by economics and science but also
involve important policy, legal, and ethical questions. The ultimate choice of a global
climate stabilization target may be a policy choice that incorporates both economic and
non-economic factors, while the choice of specific implementation strategies may be
based on effectiveness criteria. Furthermore, other quantitative analyses are generally
used to support the development of regulations. Distributional analyses, environmental
justice analyses, and other analyses can be informative. For example, to the extent that
climate change affects the distribution of wealth or the distribution of environmental
damages, then climate change mitigation policies may have significant distributional
impacts, which may in some cases be more important than overall efficiency or net
benefits. EPA seeks comment on how to adequately inform economic choices, as well as

the broader policy choices, associated with GHG mitigation policies.

IV.  Clean Air Act Authorities and Programs

In developing a response to the Massachusetts decision, EPA conducted a

thorough review of the CAA to identify and assess all of the Act’s provisions that might
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be applied to GHG emissions. Although the Massachusetts decision addresses only CAA
section 202(a)(1), which authorizes new motor vehicle emission standards, the Act
contains a number of provisions that could conceivably be applied to GHGs emissions.
EPA’s review of these provisions and their interconnections indicated that a decision to
regulate GHGs under section 202(a) or another CAA provision could or would lead to
regulation under other CAA provisions. This section of the notice provides an overview
of the CAA and examines the various interconnections among CAA provisions that could

lead to broad regulation of GHG emission sources under the Act.

A. Overview of the Clean Air Act

The CAA provides broad authority to combat air pollution. Cars, trucks,
construction equipment, airplanes, and ships, as well as a broad range of electric
generation, industrial, commercial and other facilities, are subject to various CAA
programs. Implementation of the Act over the past four decades has resulted in
significant reductions in air pollution at the same time the nation’s economy has grown.

As more fully examined in Section VII of this notice, the CAA provides three
main pathways for regulating stationary sources of air pollutants. They include, in order
of their appearance in the Act, national ambient air quality standards (NAAQS) and state
plans for implementing those standards (SIPs); performance standards for new and
existing stationary sources; and hazardous air pollutant standards for stationary sources.
In addition, the Prevention of Significant Deterioration (PSD) program requires

preconstruction permitting and emission controls for certain new and modified major
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stationary sources, and the Title V program requires operating permits for all major
stationary sources.

Section 108 of the CAA authorizes EPA to list air pollutants that are emitted by
many sources and that cause or contribute to air pollution problems such as ozone (smog)
and particulate matter (soot). For every pollutant listed, EPA is required by section 109
to set NAAQS that are “requisite” to protect public health and welfare. EPA may not
consider the costs of meeting the NAAQS in setting the standards. Under section 110,
every state develops and implements plans for meeting the NAAQS by applying
enforceable emission control measures to sources within the state. The Act’s
requirements for SIPs are more detailed and stringent for areas not meeting the standards
(nonattainment areas) than for areas meeting the standards (attainment areas). Costs may
be considered in implementing the standards. States are aided in their efforts to meet the
NAAQS by federal emissions standards for mobile sources and major categories of
stationary sources issued under other sections of the Act.

Under CAA section 111, EPA establishes emissions performance standards for
new stationary sources and modifications of existing sources for categories of sources
that contribute significantly to harmful air pollution. These new source performance
standards (NSPS) reduce emissions of air pollutants addressed by NAAQS, but can be
issued regardless of whether there is a NAAQS for the pollutants being regulated. NSPS
requirements for new sources help ensure that when large sources of air pollutants are
built or modified, they apply available emission control technologies and strategies.

When EPA establishes a NSPS for a pollutant, section 111(d) calls upon states to

issue a standard for existing sources in the regulated source category except in two
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circumstances. First, section 111(d) prohibits regulation of a NAAQS pollutant. Second,
“where a source category is being regulated under section 112, a section 111(d) standard
of performance cannot be established to address any HAP listed under section 112(b) that
may be emitted from that particular source category.”™’ In effect, existing source NSPS
provides a “regulatory safety net” for pollutants not otherwise subject to major regulatory
programs under the CAA. Section 111 provides EPA and states with significant
discretion concerning the sources to be regulated and the stringency of the standards, and
allows consideration of costs in setting NSPS.

CAA section 112 provides EPA with authority to list and issue national
emissions standards for hazardous air pollutants (HAPs) from stationary sources. HAPs
are broadly defined as pollutants that present, or may present, a threat of adverse human
or environmental effects. HAPs include substances which are, or may reasonably be
anticipated to be, carcinogenic, mutagenic, neurotoxic or acutely or chronically toxic.
Section 112 contains low emissions thresholds for regulation in view of its focus on toxic
pollutants, and requires regulation of all major sources of HAPs. Section 112 also
provides for “maximum achievable control technology” (MACT) standards for major
sources, limiting consideration of cost.

The PSD program under Part C of Title I of the Act is triggered by regulation of a
pollutant under any other section of the Act except for sections 112 and 211(0). As
mentioned previously in this notice, under this program, new major stationary sources
and modifications at existing major stationary sources undergo a preconstruction
permitting process and install best available control technology (BACT) for each

regulated pollutant. These basic requirements apply regardless of whether a NAAQS

%7 See 70 FR 15994, 16029-32 (Mar. 29, 2005).
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exists for the pollutant; additional PSD requirements apply in the event of a NAAQS.

The PSD program’s control requirements help prevent large new and modified sources of
air pollutants from significantly degrading the air quality in clean air areas. A similar
program, called “new source review,” ensures that new or modified large sources in areas
not meeting the NAAQS do not make it more difficult for the areas to eventually attain
the air quality standards.

Title IT of the CAA provides comprehensive authority for regulating mobile
sources of air pollutants. As more fully described in Section VI of this notice, Title II
authorizes EPA to address all categories of mobile sources and take an integrated
approach to regulation by considering the unique aspects of each category, including
passenger vehicles, trucks and nonroad vehicles, as well as the fuels that power them.
Title II requires EPA to consider technological feasibility, costs, safety and other factors
in setting standards, and gives EPA discretion to set technology-forcing standards as
appropriate. In addition, section 211(0) of the Act establishes the renewable fuel
standard (RFS) program, which was recently strengthened by EISA to require substantial
increases in the use of renewable fuels, including renewable fuels with significantly
lower lifecycle GHG emissions than the fossil fuel-based fuels they replace.®® The
CAA’s mobile source authorities work in tandem with the Act’s stationary source
authorities to help protect public health and the environment from air pollution.

Title VI of the CAA authorizes EPA to take various actions to protect
stratospheric ozone, a layer of ozone high in the atmosphere that helps protect the Earth

from harmful UVB radiation. As discussed in Section VIII of this notice, section 615

¥ As explained further below, EISA provides that regulation of renewable fuels based on lifecycle GHG
emissions does not trigger any other regulation of GHGs under the CAA.

156



provides broad authority to regulate any substance, practice, process or activity that may
reasonably be anticipated to affect the stratosphere and that effect may reasonably be

anticipated to endanger public health or welfare.

B. Interconnections among Clean Air Act Provisions

The provisions of the CAA are interconnected in multiple ways such that a
decision to regulate one source category of GHGs could or would lead to regulation of
other source categories of GHGs. As described in detail below, there are several
provisions in the CAA that contain similar endangerment language. An endangerment
finding for GHGs under one provision of the Act could thus have ramifications under
other provisions of the Act. In addition, CAA standards applicable to GHGs for one
category of sources could trigger PSD requirements for other categories of sources that
emit GHGs. How a term is interpreted for one part of the Act could also affect other
provisions using the same term.

These CAA interconnections are by design. As described above, the Act combats
air pollutants in several ways that reflect the nature and effects of the particular air
pollutant being addressed. The Act’s approaches are in many cases complementary and
reinforcing, ensuring that air pollutants emitted by various types of emission sources are
reduced in a manner and to an extent that reflects the relative contribution of particular
categories of sources. The CAA’s authorities are intended to work together to achieve air

quality that protects public health and welfare.
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For GHGs, the CAA’s interconnections mean that careful attention needs to be
paid to the consequences and specifics of decisions regarding endangerment and
regulation of any particular category of GHG sources under the Act. In the case of
traditional air pollutants, EPA and States have generally regulated pollutants
incrementally over time, adding source categories or program elements as evolving
circumstances make appropriate. In light of the broad variety and large number of GHG
sources, any decision to regulate under the Act could lead, relatively quickly, to more
comprehensive regulation of GHG sources under the Act. A key issue to consider in
examining the Act’s provisions and their interconnections is the extent to which EPA
may choose among and/or tailor the CAA’s authorities to implement a regulatory
program that makes sense for GHGs, given the unique challenges and opportunities that
regulating them would present.

This section of the notice explores these interconnections, and later sections

explain how each CAA provision might apply to GHGs.

1. Similar Endangerment Language Is Found in Numerous Sections of the

Clean Air Act.

The Supreme Court’s decision in Massachusetts v. EPA requires EPA to address

whether GHG emissions from new motor vehicles meet the endangerment test of CAA
section 202(a)(1). That section states:
[t]he Administrator shall by regulation prescribe (and from time to time revise) . .

. standards applicable to the emissions of any air pollutant from any class or
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classes of new motor vehicles or new motor vehicle engines, which in his

judgment cause, or contribute to, air pollution which may reasonably be

anticipated to endanger public health or welfare.
CAA section 202(a)(1). If the Administrator makes a positive endangerment
determination for GHG emissions from new motor vehicles, he must regulate those GHG
emissions under section 202(a) of the Act.

Similar endangerment language is found in numerous sections of the CAA,
including sections 108, 111, 112, 115, 211, 213, 231 and 615. For example, CAA section
108(a)(1) (regarding listing pollutants to be regulated by NAAQS) states, “[T]he
Administrator shall . . . publish, and shall from time to time thereafter revise, a list which
includes each air pollutant (A) emissions of which, in his judgment, cause or contribute to
air pollution which may reasonably be anticipated to endanger public health or welfare . .
.7 CAA section 111(b)(1)(A) (regarding listing source categories to be regulated by
NSPS) states: “[The Administrator] shall include a category of sources in such list if in
his judgment it causes, or contributes significantly to, air pollution which may reasonably

be anticipated to endanger public health or welfare.”*

% Other CAA endangerment provisions read as follows:

CAA section 115 (regarding international air pollution) states: "Whenever the Administrator, upon receipt
of reports, surveys or studies from any duly constituted international agency has reason to believe that any
air pollutant or pollutants emitted in the United States cause or contribute to air pollution which may
reasonably be anticipated to endanger public health or welfare in a foreign country or whenever the
Secretary of State requests him to do so with respect to such pollution which the Secretary of State
alleges is of such a nature, the Administrator shall give formal notification thereof to the Governor of the
State in which such emissions originate."

CAA section 211(c)(1) (regarding regulating fuels and fuel additives) states: “The Administrator may, . . .
[regulate fuels or fuel additives] (A) if in the judgment of the Administrator any emission product of such
fuel or fuel additive causes, or contributes, to air pollution which may reasonably be anticipated to
endanger public health or welfare, (B) .. .”

CAA section 213(a)(4) (regarding regulating nonroad engines) states: ““If the Administrator determines
that any emissions not referred to in paragraph 2 [regarding CO, NOx and VOC emissions] from new
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While no two endangerment tests are precisely the same, they generally call on
the Administrator of EPA to exercise his or her judgment regarding whether a particular
air pollutant or source category causes or contributes to air pollution which may
reasonably be anticipated to endanger public health or welfare. For provisions containing
endangerment language, a positive finding of endangerment is a prerequisite for
regulation under that provision.”” The precise effect of a positive or negative finding
depends on the specific terms of the provision under which it is made. For some
provisions, a positive endangerment finding triggers an obligation to regulate (e.g.,
section 202(a)(1)), while for other provisions, a positive finding allows the Agency to
regulate in its discretion (e.g., section 213). In some cases, other criteria must also be
met to authorize or require regulation (e.g., section 108). Each of these sections is

discussed in more detail later in this notice.

2. Potential Impact cross the Clean Air Act from a Positive or Negative

Endangerment Finding or Regulation of GHGs under the Act

nonroad engines or vehicles significantly contribute to air pollution which may reasonably be anticipated
to endanger public health or welfare, the Administrator may promulgate . . . standards applicable to
emissions from those classes or categories of new nonroad engines and new nonroad vehicles (other than

locomotives) which in the Administrator’s judgment cause, or contribute to, such air pollution, ...”.

CAA section 231 (regarding setting aircraft standards) states: ““The Administrator shall . . . issue proposed
emissions standards applicable to the emission of any air pollutant from any class or classes of aircraft
engines which in his judgment causes, or contributes to, air pollution which may reasonably be anticipated
to endanger public health or welfare.”

CAA section 615 (regarding protection of stratospheric ozone) states: “If, in the Administrator’s judgment,
any substance, practice, process, or activity may reasonably be anticipated to affect the stratosphere,
especially ozone in the stratosphere, and such effect may reasonably be anticipated to endanger public
health or welfare, the Administrator shall promptly promulgate regulations respecting the control of such
substance, practice, process, or activity . . .”

% As defined by the CAA, “air pollutant” includes virtually any substance or material emitted into the
ambient air. Given the breadth of that term, many CAA provisions require the Administrator to determine
whether a particular air pollutant causes or contributes to an air pollution problem as a prerequisite to
regulating emissions of that pollutant.
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a. Potential Impact on Sections Containing Similar Endangerment Language

One important issue is whether a positive or negative endangerment finding under
one section of the CAA (e.g., under section 202(a) in response to the ICTA petition
remand) would necessarily or automatically lead to similar findings under other
provisions of the Act containing similar language. Even though CAA endangerment tests
vary to some extent, an endangerment finding under one provision could have some
bearing on whether endangerment could or should be found under other CAA provisions,
depending on their terms and the facts at issue. EPA request comment on the extent to
which an endangerment finding under any section of the CAA would lead EPA to make a
similar endangerment finding under another provision.

In discussing the implications of making a positive endangerment finding under
any CAA section, we use the actual elements of the endangerment test in section 202(a)
for new motor vehicles as an example. The section 202(a) endangerment test asks two
distinct questions —

(1) whether the air pollution at issue may reasonably be anticipated to endanger public

health or welfare, and

(2) whether emissions from new motor vehicles cause or contribute to that air pollution.

The first question is generic and looks at whether the type of air pollution at issue
endangers public health or welfare. The second question is specific to motor vehicles,

and considers the contribution of motor vehicle emissions to the particular air pollution

161



problem. EPA must answer both questions in the affirmative for the Agency to regulate
under section 202(a) of the Act.

A finding of endangerment under one section of the Act would not by itself
constitute a complete finding of endangerment under any other section of the CAA. How
much of a precedent an endangerment finding under one CAA provision would be for
other CAA provisions would depend on the basis for the finding, the statutory tests for
making findings, and the facts. For example, the two-part endangerment test in section
202(a) (motor vehicles) is similar to that in sections 211(c)(1) (highway and nonroad
fuels) and 231(a)(2) (aircraft). An affirmative finding under section 202(a) on the first
part of the test -- whether the air pollution at issue endangers public health or welfare --
would appear to satisfy the first part of the test for the other two provisions as well.
However, an affirmative finding on the second part of the test, regarding the contribution
of the particular source category to that air pollution, would not satisfy the test for the
other provisions, which apply to different source categories. Still, a finding that a
particular source category’s emissions cause or contribute to the air pollution problem
would likely establish some precedent for what constitutes a sufficient contribution for
purposes of making a positive endangerment finding for other source categories.

Other similarities and differences among endangerment tests are also relevant.
While the first part of the test in sections 213(a)(4) (nonroad engines and vehicles) and
111(b) (NSPS) is similar to that in other sections (i.e., whether the air pollution at issue
endangers public health or welfare), the second part of the test in sections 213(a)(4) and

111(b) requires a finding of “significant” contribution. In addition, the test under section
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111(b) applies to source categories, not to a particular air pollutant.”’ Sections 112 and
615 have somewhat different tests.

The extent to which an endangerment finding would set precedent would also
depend on the pollutants at issue. For example, the ICTA petition to regulate motor
vehicles under section 202(a) addresses CO,, CH4, N,O, and HFCs, while the petitions to
regulate GHGs from other mobile source categories collectively address water vapor,
NOx and black carbon, as well as CO,, CH4, and N,O. As further discussed below, the
differences in the GHGs emitted by different types of sources may be relevant to the
issue of how to define “air pollutant” for purposes of applying the endangerment tests.

In addition, some CAA sections require EPA to act following a positive
endangerment finding, while others do not. In the case of section 202(a)(1), if we make a
positive endangerment finding, we are required to issue standards applicable to motor
vehicle emissions of the GHGs covered by the finding. Section 231(a) (aircraft) uses
similar mandatory language, while sections 211(c)(1) (highway and nonroad fuel) and
213(a)(4) (nonroad engines and vehicles) authorize but do not require the issuance of
regulations. Section 108 (NAAQS pollutants) requires that EPA list a pollutant under
that section if a positive endangerment finding is made and two other criteria are met.

In sum, a positive or negative endangerment finding for GHG emissions under
one provision of the Act could have a significant and direct impact on decisions under
other CAA sections containing similar endangerment language. EPA requests comment
on the interconnections between the CAA endangerment tests and the impact that a

finding under one provision of the Act would have for other CAA provisions.

! As discussed below, EPA has already listed a very wide variety of source categories under section
111(b)(1)(A).
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b. Potential Impact on PSD Program

Another important issue is the potential for a decision to regulate GHGs for
mobile or stationary sources to automatically trigger additional permitting requirements
for stationary sources under the PSD program. As explained previously and in detail in
Section VII of this notice, the main element of the PSD program under Part C of Title I of
the Act is the requirement that a PSD permit be obtained prior to construction of any new
major source or any major modification at an existing major source. Such a permit must
contain emissions limitations based on BACT for each pollutant subject to regulation
under the Act. EPA does not interpret the PSD program provisions to apply to GHG at
this time, but any requirement to control CO; or other GHGs promulgated by EPA under
other provisions of the CAA would make parts of the PSD program applicable to any
additional air pollutant(s) that EPA regulates in this manner.

The PSD program applies to each air pollutant (other than a HAP) that is “subject
to regulation under the Act” within the meaning of sections 165(a)(4) and 169(3) of the
Clean Air Act and EPA’s regulations. ®> As a practical matter, the identification of
pollutants subject to the PSD program is driven by the BACT requirement because this
requirement applies to the broadest range of pollutants. Under EPA’s PSD program
regulations, BACT is required for “each regulated NSR pollutant.” 40 C.F.R. §
52.21(G)(2)-(3). EPA has defined this term to include pollutants that are regulated under a

NAAQS or NSPS, a class I or II substance under Title VI of the Act, or “[a]ny pollutant

%2 Section 112(b)(6) precludes listed HAPs from the PSD program. Section 210(b) of EISA provides that
nothing in section 211(0) of the Act, or regulations issued pursuant to that subsection, “shall affect or be
construed to affect the regulatory status of carbon dioxide or any other greenhouse gas, or to expand or
limit regulatory authority regarding carbon dioxide or any other greenhouse gas, for purposes of other
provisions (including section 165) of this Act.”
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otherwise subject to regulation under the Act.” See 52.21(b)(50).”* Similarly, the
determination of whether a source is a major source subject to PSD is based on whether
the source emits more than 100 or 250 tons per year (depending on the type of source) of
one or more regulated pollutants.”*

EPA has historically interpreted the phrase “subject to regulation under the Act”
to describe air pollutants subject to CAA statutory provisions or regulations that require
actual control of emissions of that pollutant.”> PSD permits have not been required to
contain BACT emissions limit for GHGs because GHGs (and CO; in particular) have not
been subject to any CAA provisions or EPA regulations issued under the Act that require
actual control of emissions.” Although CAA section 211(0) now targets GHG
emissions, EISA provides that neither it nor implementing regulations affect the

regulatory status of GHGs under the CAA. In the absence of statutory or regulatory

% This definition reflects EPA’s interpretation of the phrase “each pollutant subject to regulation under the
Act” that is used in the provisions in the Clean Air Act that establish the BACT requirement. Since this
statutory language (as implemented in the definition of “regulated NSR pollutant”) can apply to additional
pollutants that are not also subject to a NAAQS, the scope of the BACT requirement determines the overall
range of pollutants that are subject to the PSD permitting program.

% Under the relevant regulations, a major stationary source is determined by its emissions of “any regulated
NSR pollutant.” See 40 CFR section 52.21(b)(1)(i). Thus, the emissions that are considered in identifying a
major source are determined on the basis of the same definition that controls the applicability of the BACT.
43 FR 26388, 26397 (June 19, 1978); Gerald E. Emison, Director, Office of Air Quality Planning and
Standards, Implementation of North County Resource Recovery PSD Remand (Sept. 22, 1987) (footnote on
the first page).

% See briefs filed before the Environmental Appeal Board on behalf of specific EPA offices in challenges
to the PSD permits for Deseret Power Electric Cooperative (PSD Appeal No. 07-03) and Christian County
Generation LLC (PSD Appeal No. 07-01), as well as the Response to Public Comments on Draft Air
Pollution Control Prevention of Significant Deterioration (PSD) Permit to Construct [for Deseret Power
Electric Cooperative], Permit No. PSD-OU-0002-04.00 (August 30, 2007), at 5-6, available at
http://www.epa.gov/region8/air/permitting/deseret.html. EPA has not previously interpreted the BACT
requirement to apply to air pollutants that are only subject to requirements to monitor and report emissions.
See, 67 FR 80186, 80240 (Dec. 31, 2002); 61FR 38250, 38310 (July 31, 1996); In Re Kawaihae
Cogeneration Project 7 E.A.D. 107, 132 (EAB 1997); Inter-power of New York, 5 E.A.D. 130, 151 (EAB
1994); Memorandum from Jonathan Z. Cannon, General Counsel to Carol M. Browner, Administrator,
entitled EPA’s Authority to Regulate Pollutants Emitted by Electric Power Generation Sources (April 10,
1998) (emphasis added); Memorandum from Lydia N. Wegman, Deputy Director, Office of Air Quality
Planning and Standards, entitled Definition of Regulated Air Pollutant for Purposes of Title V, at 5 (April
26, 1993).
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requirements to control GHG emissions under the Act, a stationary source need not
consider those emissions when determining its major source status.

The Supreme Court’s conclusion that GHGs are “air pollutants” under the CAA
did not automatically make these pollutants subject to the PSD program. A substance
may be an “air pollutant” under the Act without being regulated under the Act. The
Supreme Court directed the EPA Administrator to determine whether GHG emissions
from motor vehicles meet the endangerment test of CAA section 202(a). A positive
finding of endangerment would require the Administrator to then set standards applicable
to GHG emissions from motor vehicles under the Act. The positive finding itself would
not constitute a regulation requiring actual control of emissions. GHGs would become
regulated pollutants under the Act if and when EPA subjects GHGs to control

requirements under a CAA provision other than sections 112 and 211(0).

c. Definition of “Air Pollutant”

Another way in which a decision to regulate GHGs under one section of the Act
could impact other sections of the Act involves how the term “air pollutant” is defined as
part of the endangerment analysis. As described above, many of the Act’s endangerment
tests require a two-part analysis: whether the air pollution at issue may reasonably be
anticipated to endanger public health or welfare, and whether emissions of particular air
pollutants cause or contribute to that air pollution. As discussed in more detail in the

following sections, what GHGs might be defined as an “air pollutant” and whether those
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GHGs are treated individually or as a group could impact EPA’s flexibility to define the
GHGs as air pollutants elsewhere in the CAA.

For example, as noted above, how EPA defines GHGs as air pollutants in making
any positive endangerment finding could carry over into implementation of the PSD
program. If EPA defines each individual GHG as a separate air pollutant in making a
positive endangerment finding, then each GHG would be considered individually as a
“regulated NSR pollutant” in the PSD program. On the other hand, if EPA defines the
group of GHGs as an air pollutant, then the PSD program would need to treat the GHGs
in the same manner — as a group. As discussed in more detail below, there are
flexibilities and considerations under various approaches. One question is whether we
could or should define GHGs as an “air pollutant” one way under one section of the Act
(e.g., section 202) and another way under another section (e.g., section 231). See, e.g.,

Environmental Defense v. Duke Energy Corp., 127 S.Ct. 1423, 1432 (2007) (explaining

that the general presumption that the same term has the same meaning is not rigid and
readily gives way to context). Another question is whether having different definitions of
"air pollutant" would result in both definitions applying to the PSD program, and whether
that result would mean that any flexibilities gained under one definition would be lost
with the application of the second.

Another consideration, noted above, is that different source categories emit
different GHGs. This fact could impact the definition of “air pollutant” more broadly.
EPA requests comment on the issues raised in this section, to assist the Agency as it
considers the implications of how to define a GHG “air pollutant” for the first time under

any section of the Act.
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2. Relationships among Various Stationary Source Programs

As a result of other interactions among various CAA sections, a decision to act
under one part of the CAA may preclude action under another part of the Act. These
interactions reflect the Act’s different regulatory treatment of pollutants meeting different
criteria, and prevent duplicative regulation. For instance, listing a pollutant under section
108(a), which leads to setting a NAAQS and developing SIPs for the pollutant, generally
precludes listing the same air pollutant as a HAP under section 112(b), which leads to
every major source of a listed HAP having to comply with MACT standards for the HAP.
CAA section 112(b)(2).” Listing an air pollutant under section 108(a) also preludes
regulation of that air pollutant from existing sources under section 111(d), which is
intended to provide for regulation of air pollutants not otherwise subject to the major
regulatory programs under the Act. CAA section 111(d)(1)(A).

Similarly, regulation of a substance under Title VI precludes listing that substance
as a HAP under section 112(b) based solely on the adverse effects on the environment of
that air pollutant. CAA section 112(b)(2). Moreover, listing an air pollutant as a HAP
under section 112(b) generally precludes regulation of that air pollutant from existing
sources under section 111(d). CAA section 111(d)(1)(A).”® Finally, section 112(b)(6)
provides that the provisions of the PSD program “shall not apply to pollutants listed

under [section 112].” CAA section 112(b)(6), 42 U.S.C. 7412(b)(6)

7 “No air pollutant which is listed under section 108(a) may be added to the list under this

section, except that the prohibition of this sentence shall not apply to any pollutant which independently
meets the listing criteria of this paragraph and is a precursor to a pollutant which is listed under section
108(a) or to any pollutant which is in a class of pollutants listed under such section.”

% However, see 70 FR 15994, 16029-32 (2005) (explaining EPA’s interpretation of the conflicting
amendments to section 111(d) regarding HAPs).
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V. Endangerment Analysis and Issues

In this section, we present our work to date on an endangerment analysis in

response to the Supreme Court’s decision in Massachusetts v. EPA. As explained

previously, the Supreme Court remanded EPA’s denial of the ICTA petition and ruled
that EPA must either decide whether GHG emissions from new motor vehicles cause or
contribute to air pollution which may reasonably be anticipated to endanger public health
or welfare, or explain why scientific uncertainty is so profound that it prevents making a
reasoned judgment on such a determination.

In response to the remand, EPA analyzed synthesis reports and studies on how
elevated concentrations of GHGs in the atmosphere, and other factors, contribute to
climate change, and how climate change is affecting, and may affect in the future, human
health and welfare, primarily within the United States. We also analyzed direct GHG
effects on human health and welfare, i.e., those effects from elevated concentrations of
GHGs that do not occur via climate change. This information, summarized briefly
below, is contained in the Endangerment Technical Support Document found in the
docket for today’s notice. In addition, we compiled information concerning motor
vehicle GHG emissions to assess whether motor vehicles cause or contribute to elevated
concentrations of GHGs in the atmosphere. Information on motor vehicle emissions is
contained in the Section 202 Technical Support Document, also found in the docket.

As discussed above, making an endangerment finding under one section of the

CAA has implications for other sections of the Act. In this ANPR, we consider, and seek
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comment on these implications and other questions relevant to making an endangerment
finding regarding GHG emissions.

This section is organized as follows. Section A discusses the legal framework for
the endangerment analysis. Section B provides information on how “air pollution” could
be defined for purposes of the endangerment analysis, as well as a summary of the
science regarding GHGs and climate change and their effects on health and welfare.
Section C uses the information on emissions of GHGs from the mobile source categories
relevant to the ICTA Petition to frame a discussion about whether GHGs as “air
pollutants” “cause or contribute” to “air pollution” which may reasonably be anticipated

to endanger public health or welfare.

A. Legal Framework

The endangerment language relevant to the ICTA petition is contained in section
202(a) of the CAA. As explained previously, it is similar to endangerment language in
many other provisions of the Act and establishes a two-part test. First, the Administrator
must decide if, in his judgment, air pollution may reasonably be anticipated to endanger
public health or welfare. Second, the Administrator must decide whether, in his
judgment, emissions of any air pollutant from new motor vehicles or engines cause or

contribute to this air pollution.

1. Origin of Current Endangerment and Cause or Contribute Language
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The endangerment language in section 202(a) and other provisions of the CAA
share a common legislative history that sheds light on the meaning of this language. As
part of the 1977 amendments to the CAA, Congress added or revised endangerment
language in various sections of the Act. The legislative history of those amendments,
particularly the report by the House Committee on Interstate and Foreign Commerce,
provides important information regarding Congress’ intent when it revised this language.
See H.R. Rep. 95-294 (1977), as reprinted in 4 A Legislative History of the Clean Air

Act Amendments of 1977 at 2465 (hereinafter “LH”).

a. Ethyl Corp. v. EPA

In revising the endangerment language, Congress relied heavily on the approach
discussed in a federal appeals court opinion interpreting the pre-1977 version of CAA

section 211. In Ethyl Corp v. EPA, 541 F.2d 1 (D.C. Cir. 1976), the en banc (i.e. full)

court reversed a 3-judge panel decision regarding an EPA rule restricting the content of
lead in leaded gasoline.” The en banc court began its opinion by stating:
Man’s ability to alter his environment has developed far more rapidly than his

ability to foresee with certainty the effects of his alterations.

% At the time of the 1973 rules requiring the reduction of lead in gasoline, section 211(c)(1)(A) of the CAA
stated that the Administrator may promulgate regulations that

control or prohibit the manufacture, introduction into commerce, offering for sale, or sale of any
fuel or fuel additive for use in a motor vehicle o motor vehicle engine (A) if any emissions product

of such fuel or fuel additive will endanger the public health or welfare . . ..

CAA section 211(c)(1)(A) (1970) (emphasis added). The italicized language in the above quote is the
relevant language revised by the 1977 amendments.
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541 F.2d at 6. After reviewing the relevant facts and law, the full-court evaluated the
statutory language at issue to see what level of “certainty [was] required by the Clean Air
Act before EPA may act.” Id.

By a 2-1 vote, the 3-judge panel had held that the statutory language “will
endanger” required proof of actual harm, and that the actual harm had to come from fuels
“in and of themselves.” Id. at 12. The en banc court rejected this approach, finding that
the term “endanger” allowed the Administrator to act when harm is threatened, and did
not require proof of actual harm. Id. at 13. “A statute allowing for regulation in the face
of danger is, necessarily, a precautionary statute.” Id. Optimally, the court held,
regulatory action would not only precede, but prevent, a perceived threat. Id.

The court also rejected petitioners’ argument that any threatened harm must be
“probable” before regulation was authorized. Specifically, the court recognized that
danger “is set not by a fixed probability of harm, but rather is composed of reciprocal
elements of risk and harm, or probability or severity.” Id. at 18. Next, the court held that
EPA'’s evaluation of risk is necessarily an exercise of judgment, and that the statute did
not require a factual finding. 1d. at 24. Thus, ultimately, the Administrator must “act, in
part on ‘factual issues,” but largely ‘on choices of policy, on an assessment of risks, [and]
on predictions dealing with matters on the frontiers of scientific knowledge . ..."” Id. at
29 (citations omitted). Finally, the en banc court agreed with EPA that even without the
language in section 202 regarding “cause or contribute to,” section 211 authorized EPA to
consider the cumulative impact of lead from numerous sources, not just the fuels being

regulated under section 211. 1d. at 29-31.

172



b. The 1977 Clean Air Act Amendments

The dissent in the original Ethyl Corp decision and the en banc opinion were of
“critical importance” to the House Committee which proposed the revisions to the
endangerment language in the 1977 amendments to the CAA. H.R. Rep. 95-294 at 48, 4
LH at 2515. In particular, the Committee believed the Ethyl Corp decision posed several
“crucial policy questions” regarding the protection of public health and welfare.” Id.'®°
The Committee addressed those questions with the endangerment language that now
appears in section 202(a) and several other CAA provisions -- “which in [the
Administrator’s] judgment cause, or contribute to, air pollution which may reasonably be
anticipated to endanger public health or welfare.”

The Committee intended the language to serve several purposes consistent with

191 First, the phrases “in his judgment” and “in the

the en banc decision in Ethyl Corp.
judgment of the Administrator” call for the Administrator to make comparative
assessment of risks and projections of future possibilities, consider uncertainties, and
extrapolate from limited data. Thus, the Administrator must balance the likelihood of

effects with the severity of the effects in reaching his judgment. The Committee

emphasized that “judgment” is different from a factual “finding.” Importantly,

19" The Supreme Court recognized that the current language in section 202(a)(1) is “more-protective” than
the 1970 version that was similar to the section 211 language before the D.C. Circuit in Ethyl Corp. 127
S.Ct. at 1447, fn 1.

1ot Specifically, the language (1) emphasizes the precautionary or preventive purpose of the CAA; (2)
authorizes the Administrator to reasonably project into the future and weigh risks; (3) requires the
consideration of the cumulative impact of all sources; (4) instructs that the health of susceptible individuals,
as well as healthy adults, should be part of the analysis; and (5) indicates an awareness of the uncertainties
and limitations in information available to the Administrator. H.R. Rep. 95-294 at 49-50, 4 LH at 2516-17.
Congress also wanted to standardize this language across the various sections of the CAA which address
emissions from both stationary and mobile sources which may reasonably be anticipated to endanger public

health or welfare. H.R. Rep. 95-294 at 50, 4 LH at 2517; Section 401 of CAA Amendments of 1977.
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projections, assessments and estimates must be reasonable, and cannot be based on a
“crystal ball’ inquiry.” Moreover, procedural safeguards apply (e.g., CAA 307(d)) to the
exercise of judgment, and final decisions are subject to judicial review. Also, the phrase
“in his judgment” modifies both phrases “cause and contribute” and “may reasonably be
anticipated” discussed below. H.R. Rep. 95-294 at 50-51, 4 LH at 2517-18.

As the Committee further explained, the phrase “may reasonably be anticipated”
builds upon the precautionary and preventative goals already provided in the use of the
term “endanger.” Thus, the Administrator is to assess current and future risks rather than
wait for proof of actual harm. This phrase is also intended to instruct the Administrator
to consider the limitations and difficulties inherent in information on public health and
welfare. H.R. Rep. 95-294 at 51, 4 LH at 2518.

Finally, the phrase “cause or contribute” ensures that all sources of the
contaminant which contribute to air pollution be considered in the endangerment analysis
(e.g., not a single source or category of sources). It is also intended to require the
Administrator to consider all sources of exposure to a pollutant (e.g., food, water, air)

when determining risk. 1d.

3. Additional Considerations for the “Cause or Contribute” Analysis

While the legislative history sheds light on what should be considered in making

an endangerment finding, it is not clear regarding what constitutes a sufficient

“contribution” for purposes of making a finding. The CAA does not define the concept

“cause or contribute” and instead requires that the Administrator exercise his judgment
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when determining whether emissions of air pollutants cause or contribute to air pollution.
As a result, the Administrator has the discretion to interpret “cause or contribute” in a
reasonable manner when applying it to the circumstances before him.

The D.C. Circuit has discussed the concept of “contribution” in the context of a

CAA section 213 rule for nonroad vehicles. In Bluewater Network v. EPA, 370 F.3d 1

(2004), industry argued that section 213(a)(3) requires a finding of a significant
contribution before EPA could regulate, but EPA argued that the CAA requires a finding
only of “contribution.”’®” 1d. at 13. The court looked at the “ordinary meaning of

‘contribute’” when upholding EPA’s reading. After referencing dictionary definitions of

. 1
contribute, 03

the court also noted that “[s]tanding alone, the term has no inherent
connotation as to the magnitude or importance of the relevant ‘share’ in the effect;
certainly it does not incorporate any ‘significance’ requirement.” 1d.'®* The court also

found relevant the fact that section 213(a) uses the term “significant contributor” in some

places and the term “contribute” elsewhere, suggesting that the “contribute” language

12" The relevant language in section 213(a)(3) reads “[i]f the Administrator makes an affirmative

determination under paragraph (2) the Administrator shall, . . . promulgate (and from time to time revise)
regulations containing standards applicable to emissions from those classes or categories of new nonroad
engines and new nonroad vehicles (other than locomotives or engines used in locomotives) which in the
Administrator's judgment cause, or contribute to, such air pollution.” Notably, CAA section 213(a)(2),
which is referenced in section 213(a)(3), requires that the “Administrator shall determine . . . whether
emissions of carbon monoxide, oxides of nitrogen, and volatile organic compounds from new and existing
nonroad engines or nonroad vehicles (other than locomotives or engines used in locomotives) are
significant contributors to ozone or carbon monoxide concentrations in more than 1 area which has failed
to attain the national ambient air quality standards for ozone or carbon monoxide” (emphasis added).

103 Specifically, the decision noted that "’contribute’ means simply ‘to have a share in any act or effect,’
Webster’s Third New International Dictionary 496 (1993), or ‘to have a part or share in producing,’ 3
Oxford English Dictionary 849 (2d ed. 1989).” 370 F.3d at 13.

1% The court explained, “The repeated use of the term ‘significant’ to modify the contribution required for
all nonroad vehicles, coupled with the omission of this modifier from the ‘cause, or contribute to’ finding
required for individual categories of new nonroad vehicles, indicates that Congress did not intend to require
a finding of ‘significant contribution’ for individual vehicle categories.” Id.
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invests the Administrator with discretion to exercise his judgment regarding what
constitutes a sufficient contribution for the purpose of making an endangerment finding.
Id. at 14

In the past the Administrator has looked at emissions of air pollutants in various
ways to determine whether they “cause or contribute” to the relevant air pollution. For
instance, in some mobile source rulemakings, the Administrator has looked at the percent
of emissions from the regulated mobile source category compared to the total mobile
source inventory for that air pollutant. See, e.g., 66 FR 5001 (2001) (heavy duty engine
and diesel sulfur rule). In other instances the Administrator has looked at the percent of
emissions compared to the total nonattainment area inventory of the air pollution at issue.
See, e.g., 67 FR 68,242 (2002) (snowmobile rule). EPA has found that air pollutant

emissions that amount to 1.2% of the total inventory “contribute.” Bluewater Network,

370 F.3d at 15 (“For Fairbanks, this contribution was equivalent to 1.2% of the total daily
CO inventory for 2001.”).

We solicit comment on these prior precedents, including their relevance to
contribution findings EPA may be considering regarding GHG emissions. Where
appropriate, may the Administrator determine that emissions at a certain level or
percentage contribute to air pollution in one instance, while also finding that the same
level or percentage of another air pollutant and involving different air pollution, and
different overall circumstances, does not contribute? When exercising his judgment, is it
appropriate for the Administrator to consider not only the cumulative impact, but also the
totality of the circumstances (e.g., the air pollutant, the air pollution, the type of source

category, the number of sources in the source category, the number and type of other
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source categories that may emit the air pollutant) when determining whether the
emissions “justify regulation” under the CAA? See Ethyl Corp., 541 F.2d at 31, n62
(“Moreover, even under a cumulative impact theory emissions must make more than a

minimal contribution to total exposure in order to justify regulation under §

211(c)(1)(A).”).

B. Is the Air Pollution at Issue Reasonably Anticipated to Endanger Public

Health or Welfare?

This section discusses options for defining, with respect to GHGs, the “air
pollution” that may or may not be reasonably anticipated to endanger public health or
welfare, the first part of the two part endangerment test. It also summarizes the state of
the science on GHGs and climate change, and relates that science to the endangerment

question. We solicit comment generally on the information and issues discussed below.

1. What is the Air Pollution?

As noted above, in applying the endangerment test in section 202(a) or other
sections of the Act to GHG emissions, the Administrator must define the scope and
nature of the relevant “air pollution” that may or may not be reasonably anticipated to
endanger public health or welfare. The endangerment issue discussed in today’s notice

involves, primarily, anthropogenic emissions of GHGs, the accumulation of GHGs in the
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atmosphere, the resultant impacts including climate change, and the risks and impacts to

human health and welfare associated with those impacts.

a. The Six Major GHGs of Concern

The six major GHGs of concern are CO,, CH4, N,O, HFCs, PFCs, and SF¢. The
IPCC focuses on these six GHGs for both scientific assessments and emissions inventory
purposes because these are the six long-lived, well-mixed GHGs not controlled by the
Montreal Protocol on Substances that Deplete the Ozone Layer. These six GHGs are
directly emitted by human activities, are reported annually in EPA’s Inventory of U.S.
Greenhouse Gas Emissions and Sinks, and are the common focus of the climate change
research community. The ICTA petition addresses the first four of these GHGs, and the
President’s Executive Orders 13423 and 13432 define GHGs to include all six of these
GHGs.

Carbon dioxide is the most important GHG directly emitted by human activities,
and is the most significant driver of climate change. The anthropogenic combined
heating effect (referred to as forcing) of CH4, N,O, HFCs, PFCs and SFg is about 40% as
large as the CO, cumulative heating effect since pre-industrial times, according to the

Fourth Assessment Report of the IPCC.

b. Emissions and Elevated Concentrations of the Six GHGs
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As mentioned previously, these six GHGs can remain in the atmosphere for
decades to centuries. Therefore, these GHGs, once emitted, become well mixed
throughout the global atmosphere regardless of their emission origin, such that their
average concentrations over the U.S. are roughly the same as the global average. This
also means that current GHG concentrations are the cumulative result of both historic and
current emissions, and that future concentrations will be the cumulative result of historic,
current and future emissions.

Greenhouse gases trap some of the Earth’s heat that would otherwise escape to
space. The additional heating effect caused by the buildup of anthropogenic GHGs in the
atmosphere enhances the Earth’s natural greenhouse effect and causes global
temperatures to increase, with associated climatic changes (e.g., change in precipitation
patterns, rise in sea levels, and changes in the frequency and intensity of extreme weather
events). Current atmospheric concentrations of all of these GHGs are significantly higher
than pre-industrial (~1750) levels as a result of human activities. Atmospheric
concentrations of CO, and other GHGs are projected to continue to climb over the next
several decades.

The scientific literature that assesses the potential risks and end-point impacts of
climate change (driven by the accumulation of atmospheric concentrations of GHGs)
does not assess these impacts on a gas-by-gas basis. Observed climate change and
associated effects are driven by the buildup of all GHGs in the atmosphere, as well as
other natural and anthropogenic factors that influence the Earth’s energy balance.

Likewise, the future projections of climate change that have been done are driven by
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emission scenarios of all six GHGs, as well as other pollutants, many of which are
already regulated in the U.S. and other countries.

For these reasons, EPA is considering defining the “air pollution” related to
GHGs as the elevated combined current and projected atmospheric concentration of the
six GHGs. This approach is consistent with other provisions of the CAA and previous
EPA practice under the CAA, where separate air pollutants from different sources but
with common properties may be treated as a class (e.g., Class I and Class II substances
under Title VI of the CAA). It also addresses the cumulative effect that the elevated
concentrations of the six GHGs have on climate, and thus on different elements of health,
society and the environment. We seek comment on this potential approach, as well as
other alternative ways to define “air pollution.” One alternative would be to define air
pollution as the elevated concentration of an individual GHG; however, in this case the
Administrator may still have to consider the impact of the individual GHG in

combination with the impacts caused by the elevated concentrations of the other GHGs.

c. Other Anthropogenic Factors that have a Climatic Warming Effect beyond

the Six Major GHGs

There are other GHGs and aerosols that have climatic warming effects: water
vapor, chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), halons,
stratospheric and tropospheric ozone (O3), and black carbon. Each of these is discussed
here. We seek comment on whether and how they should be considered in the definition

of “air pollution” for purposes of an endangerment finding.
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Water vapor is the most abundant naturally occurring GHG and therefore makes
up a significant share of the natural, background greenhouse effect. However, water
vapor emissions from human activities have only a negligible effect on atmospheric
concentrations of water vapor. Significant changes to global atmospheric concentrations
of water vapor occur indirectly through human-induced global warming, which then
increases the amount of water vapor in the atmosphere because a warmer atmosphere can
hold more moisture. Therefore, changes in water vapor concentrations are not an initial
driver of climate change, but rather an effect of climate change which then acts as a
positive feedback that further enhances warming. For this reason, the IPCC does not list
direct emissions of water vapor as an anthropogenic forcing agent of climate change, but
does include this water vapor feedback mechanism in response to human-induced
warming in all modeling scenarios of future climate change. Based on this recognition
that anthropogenic emissions of water vapor are not a significant driver of anthropogenic
climate change, EPA’s annual Inventory of U.S. Greenhouse Gas Emissions and Sinks
does not include water vapor, and GHG inventory reporting guidelines under the United
Nations Framework Convention on Climate Change (UNFCCC) do not require data on
water vapor emissions.

Water vapor emissions may be an issue for concern when they are emitted by
aircraft at high altitudes, where, under certain conditions, they can lead to the formation
of condensation trails, referred to as contrails. Similar to high-altitude, thin clouds,

contrails have a warming effect. Extensive cirrus clouds can also develop from aviation
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contrails, and increases in cirrus cloud cover would also have a warming effect. The
IPCC Fourth Assessment Report estimated a very small positive radiative forcing effect
for linear contrails, with a low degree of scientific understanding. Unlike the warming
effects associated with the six long-lived, well-mixed GHGs, the warming effects
associated with contrails or contrail-induced cirrus cloud cover are more regional and
temporal in nature. Further discussion of aviation contrails can be found in Section VI on
mobile sources. EPA invites input and comment on the scientific and policy issues related
to consideration of water vapor’s association with aviation contrails in an endangerment
analysis.

The CFCs, HCFCs, and halons are all strong anthropogenic GHGs that are long-
lived in the atmosphere and are adding to the global anthropogenic heating effect.
Therefore, these gases share common climatic properties with the six GHGs discussed
above. The production and consumption of these substances (and hence their
anthropogenic emissions) are being controlled and phased out, not because of their
effects on climate change, but because they deplete stratospheric Oz, which protects
against harmful ultraviolet B (UVB) radiation. The control and phase-out of these
substances in the U.S. and globally is occurring under the Montreal Protocol on
Substances that Deplete the Ozone Layer, and in the U.S. under Title VI of the CAA as

105
1.

wel Therefore, the climate change research and policy community typically does not

focus on these substances, precisely because they are essentially already being ‘taken

195 Under the Montreal Protocol, production and consumption of CFCs were phased out in developed
countries in 1996 (with some essential use exemptions) and are scheduled for phase-out by 2010 in
developing countries (with some essential use exemptions). For halons the schedule was 1994 for phase
out in developed countries and 2010 for developing countries; HCFC production was frozen in 2004 in
developed countries, and in 2016 production will be frozen in developing countries; and HCFC
consumption phase-out dates are 2030 for developed countries and 2040 in developing countries.

182



care of” with non-climate policy mechanisms. For example, the UNFCCC does not
address these substances, and instead defers their treatment to the Montreal Protocol. As
mentioned above, the President’s Executive Orders 13423 and 13432 do not include these
substances in the definition of GHGs. For these reasons, EPA’s preliminary conclusion
is that we would not include CFCs, HCFCs and halons in the definition of “air pollution”
for purposes of an endangerment finding. We seek comment on this issue.

The depletion of stratospheric O3 due to CFCs, HCFCs, and other ozone-depleting
substances has resulted in a small cooling effect on the planet.

Increased concentrations of tropospheric O3 are causing a significant
anthropogenic warming effect, but, unlike the long-lived six GHGs, tropospheric O3 has a
short atmospheric lifetime (hours to weeks), and therefore its concentrations are more
variable over space and time. For these reasons, its global heating effect and relevance to
climate change tends to entail greater uncertainty compared to the well-mixed, long-lived
GHGs. More importantly, tropospheric ozone is already listed as a NAAQS pollutant
and is regulated through SIPs and other measures under the CAA, due to its direct health
effects including increases in respiratory infection, medicine use by asthmatics,
emergency department visits and hospital admissions, and its potential to contribute to
premature death, especially in susceptible populations such as asthmatics, children and
the elderly. Tropospheric O3 is not addressed under the UNFCCC. For these reasons,
EPA’s preliminary conclusion is that we would not include tropospheric O3 in the
definition of “air pollution” for purposes of an endangerment finding because, as with

CFCs, HCFCs and halons, it is already being addressed by regulatory actions that control
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precursor emissions (NOx and volatile organic compounds (VOCs)) from major U.S.
sources. We invite comment on this issue.

Black carbon is an aerosol particle that results from incomplete combustion of the
carbon contained in fossil fuels, and it remains in the atmosphere for about a week.
Black carbon causes a warming effect by absorbing incoming sunlight in the atmosphere
(whereas GHGs cause warming by trapping outgoing, infrared heat), and by darkening
bright surfaces such as snow and ice, which reduces reflectivity and increases absorption
of sunlight at the surface. Some recent research,'* published after the IPCC Fourth
Assessment Report, has suggested that black carbon may play a larger role in warming
that previously thought. Like other aerosols, black carbon can also alter the reflectivity
and lifetime of clouds, which in turn can have an additional climate effect. How black
carbon and other aerosols alter cloud properties is a key source of uncertainty in climate
change science. Given these reasons, there is considerably more uncertainty associated
with black carbon’s warming effect compared to the estimated warming effect of the six
long-lived GHGs.

Black carbon is also co-emitted with organic carbon, which tends to have a
cooling effect on climate because it reflects and scatters incoming sunlight. The ratio of
black carbon to organic carbon varies by fuel type and by combustion efficiency. Diesel
vehicles, for example, emit a much greater portion of black carbon, whereas forest fires
tend to emit much more organic carbon. The net effect of black carbon and organic
carbon on climate should therefore be considered. Also, black carbon is a subcomponent

of particulate matter (PM), which is regulated as a NAAQS pollutant under the CAA due

1% Ramathan, V, and G. Carmichael (2008) Global and regional climate changes due to black carbon.
Nature Geoscience, 1: 221-227.
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to its direct health effects caused by inhalation. Diesel vehicles are estimated to be the
largest source of black carbon in the U.S., but these emissions are expected to decline
substantially over the coming decades due to recently promulgated EPA regulations
targeting PM, 5 emissions from on-road and off-road diesel vehicles (the Highway Diesel
Rule and the Clean Air Nonroad Diesel Rule, the Locomotive and Marine Compression
Ignition Rule). Non-regulatory partnership programs such as the National Clean Diesel
Campaign and Smartway are reducing black carbon as well. In sum, black carbon has
different climate properties compared to long-lived GHGs, and major U.S. sources of
black carbon are already being aggressively reduced through regulatory actions due to
health concerns. Nevertheless, EPA has recently received petitions asking the Agency to
reduce black carbon emissions from some mobile source categories (see Section VI.).
Therefore, EPA seeks comment on how to treat black carbon (and co-emitted organic

carbon) regarding the definition of “air pollution” in the endangerment context.

2. Science Summary

The following provides a summary of the underlying science that was reviewed
and utilized in the Endangerment Technical Support Document for the endangerment
discussion, which in turn relied heavily on the IPCC Fourth Assessment Report. We seek
comment on the best available science for purposes of the endangerment discussion, and
in particular on the use of the more recent findings of the U.S. Climate Change Science

Program.
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a. Observed Global Effects

The global atmospheric CO, concentration has increased about 35% from pre-
industrial levels to 2005, and almost all of the increase is due to anthropogenic emissions.
The global atmospheric concentration of CH4 has increased by 148% since pre-industrial
levels. Current atmospheric concentrations of CO, and CH, far exceed the recorded
natural range of the last 650,000 years. The N,O concentration has increased 18%. The
observed concentration increase in these non-CO, gases can also be attributed primarily
to anthropogenic emissions. The industrial fluorinated gases, HFCs, PFCs, and SFs, have
relatively low atmospheric concentrations but are increasing rapidly; these gases are
entirely anthropogenic in origin.

Current ambient concentrations of CO, and other GHGs remain well below
published thresholds for any direct adverse health effects, such as respiratory or toxic
effects.

The global average net effect of the increase in atmospheric GHG concentrations,
plus other human activities (e.g., land use change and aerosol emissions), on the global
energy balance since 1750 has been one of warming. This total net radiative forcing (a
measure of the heating effect caused by changing the Earth’s energy balance) is estimated
to be +1.6 Watts per square meter (W/m?). The combined radiative forcing due to the
cumulative (i.e., 1750 to 2005) increase in atmospheric concentrations of CO,, CHy4, and
N,O is +2.30 W/me. The rate of increase in positive radiative forcing due to these three
GHGs during the industrial era is very likely to have been unprecedented in more than

10,000 years. The positive radiative forcing due to the increase in CO, concentrations is
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the largest (+1.66 W/m?). The increase in CH, concentrations is the second largest
source of positive radiative forcing (+0.48 W/m?). The increase in N,O has a positive
radiative forcing of +0.16 W/m”.

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. Global mean surface
temperatures have risen by 0.74°C (1.3°F) over the last 100 years. The average rate of
warming over the last 50 years is almost double that over the last 100 years. Global mean
surface temperature was higher during the last few decades of the 20th century than
during any comparable period during the preceding four centuries

Most of the observed increase in global average temperatures since the mid-20th
century is very likely due to the observed increase in anthropogenic GHG concentrations.
Global observed temperatures over the last century can be reproduced only when model
simulations include both natural and anthropogenic forcings, i.e., simulations that remove
anthropogenic forcings are unable to reproduce observed temperature changes. Thus, the
warming cannot be explained by natural variability alone.

Observational evidence from all continents and most oceans shows that many
natural systems are being affected by regional climate changes, particularly temperature
increases. Observations show that changes are occurring in the amount, intensity,
frequency and type of precipitation. There is strong evidence that global sea level
gradually rose in the 20th century and is currently rising at an increased rate. Widespread

changes in extreme temperatures have been observed in the last 50 years. Globally, cold
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days, cold nights, and frost have become less frequent, while hot days, hot nights, and
heat waves have become more frequent.
The Endangerment Technical Support Document provides evidence that the U.S.

and the rest of the world are experiencing effects from climate change now.

b. Observed U.S. Effects

U.S. temperatures also warmed during the 20" and into the 21* century. U.S.
temperatures are now approximately 1.0°F warmer than at the start of the 20" century,
with an increased rate of warming over the past 30 years. The past nine years have all
been among the 25 warmest years on record for the contiguous U.S., a streak which is
unprecedented in the historical record. Like the average global temperature increase,
the observed temperature increase for North America has been attributed to the global
buildup of anthropogenic GHG concentrations in the atmosphere

Widespread changes in extreme temperatures have been observed in the last 50
years across all world regions including the U.S. Cold days, cold nights, and frost have
become less frequent, while hot days, hot nights, and heat waves have become more
frequent.

Total annual precipitation has increased over the U.S. on average over the last
century (about 6%), and there is evidence of an increase in heavy precipitation events.
Nearly all of the Atlantic Ocean shows sea level rise during the past decade with highest

rate in areas that include the U.S. east coast.
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Observations show that climate change is currently impacting the nation’s

ecosystems and services in significant ways.

c. Projected Effects

The Endangerment Technical Support Document, the IPCC Fourth Assessment
Report, and a report under the U.S. Climate Change Science Program, provide
projections of future ambient concentrations of GHGs, future climate change, and future
anticipated effects from climate change under various scenarios. This section
summarizes some of the key global projections, such as changes in global temperature, as
well as those particular to North America and the United States.

Overall risk to human health, society and the environment increases with
increases in both the rate and magnitude of climate change. Climate warming may
increase the possibility of large, abrupt, and worrisome regional or global climatic events
(e.g., disintegration of the Greenland Ice Sheet or collapse of the West Antarctic Ice
Sheet). The majority of the climate change impacts literature assesses the potential
effects on health, society and the environment due to projected changes in average
conditions (e.g., temperature increase, precipitation change, sea level rise) and do not
take into account how the frequency and severity of extreme events due to climate change
may cause certain additional impacts. Likewise, impact studies typically do not account
for large, abrupt climatic events, and generally consider rates of warming that would

result from climate sensitivities'"’ within the most likely range, not at the tails of the

197 «Climate sensitivity” is a term used to describe how much long-term global warming occurs if global
atmospheric concentrations of CO, are doubled compared to their pre-industrial levels. The IPCC Fourth
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distribution. To weigh the full range of risks and impacts, it is important to consider

these possible extreme outcomes, including those that are of low probability.

1 Global Effects

The majority of future reference-case scenarios (assuming no explicit GHG
mitigation actions beyond those already enacted) project an increase of global GHG
emissions over the century, with climbing GHG concentrations and associated increases
in radiative forcing and average global temperatures.

Projected ambient concentrations of CO, and other GHGs remain well below
published thresholds for any direct adverse health effects, such as respiration or toxic
effects.

Through about 2030, the global warming rate is affected little by different future
scenario assumptions or different model sensitivities, because there is already some
degree of commitment to future warming given past and present GHG emissions. By
mid-century, the choice of scenario becomes more important for the magnitude of the
projected warming because only about a third of that warming is projected to be due to
climate change that is already committed. By the end of the century, projected average
global warming (compared to average temperature around 1990) varies significantly by

emissions scenario, with IPCC’s best estimates ranging from 1.8 to 4.0°C (3.2 to 7.2°F),

Assessment Report states that climate sensitivity is very likely greater than 1.5°C (2.7°F) and likely to lie in
the range of 2°C to 4.5°C (3.6°F to 8.1°F), with a most likely value of about 3°C (5.4°F), and that a climate
sensitivity higher than 4.5°C cannot be ruled out.
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with a fuller likely range of 1.1 to 6.4°C (2.0 to 11.5°F), which takes into account a wider
range of future emission scenarios and a wider range of uncertainties.'*®

The IPCC identifies the most vulnerable world regions as the Arctic, because of
high rates of projected warming on natural systems; Africa, especially the sub-Saharan
region, because of current low adaptive capacity; small islands, due to high exposure of
population and infrastructure to risk of sea-level rise and increased storm surge; and
Asian mega deltas, due to large populations and high exposure to sea level rise, storm
surge, and river flooding. Climate change impacts in certain regions of the world may
exacerbate problems that raise humanitarian and national security issues for the U.S.
Climate change has been described as a potential threat multiplier regarding national

security issues.

1. United States Effects

Projected global warming is anticipated to lead to effects in the U.S. For instance,
all of the U.S. is very likely to warm during this century, and most areas of the U.S. are
expected to warm by more than the global average. The U.S, along with the rest of the
world, is projected to see an increase in the intensity of precipitation events and the risk
of flooding, greater runoff and erosion, and thus the potential for adverse water quality
effects.

Severe heat waves are projected to intensify in magnitude, frequency, and

duration over the portions of the U.S. where these events already occur, with likely

1% The IPCC scenarios are also described in the Technical Support Document and include a range of future
global emission scenarios and a range of climate sensitivities (which measure how much global warming
occurs for a given increase in global CO, concentrations).
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increases in mortality and morbidity, especially among the elderly, young, and frail.
Warmer temperatures can also lead to fewer cold-related deaths. It is currently not
possible to quantify the balance between decreased cold-related deaths and increased
heat-related deaths attributable to climate change over time.

The IPCC projects with virtual certainty (i.e., greater than 99% likelihood)
declining air quality in cities due to warmer days and nights, and fewer cold days and
nights, and/or more frequent hot days and nights over most land areas, including the U.S.
Climate change is expected to lead to increases in regional ozone pollution, with
associated risks for respiratory infection, aggravation of asthma, and potential premature
death, especially for people in susceptible groups. Climate change effects on ambient
PM are currently less certain.

Additional human health concerns include a change in the range of vector-borne
diseases, and a likely trend towards more intense hurricanes (even though any single
hurricane event cannot be attributed to climate change) and other extreme weather events.
For many of these issues, sensitive populations, such as the elderly, young, asthmatics,
the frail and the poor, are most vulnerable.

Moderate climate change in the early decades of the century is projected to
increase aggregate yields of rainfed agriculture in the United States by 5-20%. However,
as temperatures continue to rise, grain and oilseed crops will increasingly experience
failure, especially if climate variability increases and precipitation lessens or becomes
more variable. How climatic variability and extreme weather events will continue to
change under a changing climate is a key uncertainty, and these events also have the

potential to offset the benefits of CO, fertilization and a longer growing season.
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Climate change is projected to constrain over-allocated water resources in the
U.S., increasing competition among agricultural, municipal, industrial, and ecological
uses. Rising temperatures will diminish snowpack and increase evaporation, affecting
seasonal availability of water.

Disturbances like wildfire and insect outbreaks are increasing and are likely to
intensify in a warmer future with drier soils and longer growing seasons. Overall forest
growth in the U.S. will likely increase by 10-20% as a result of extended growing seasons
and elevated CO; over the next century, but with important spatial and temporal
variation. Although recent climate trends have increased vegetation growth in parts of
the United States, continuing increases in disturbances are likely to limit carbon storage,
facilitate invasive species, and disrupt ecosystem services.

The U.S. will be affected by global sea level rise, which is expected to increase
between 0.18 and 0.59 meters by the end of the century relative to around 1990. These
numbers represent the lowest and highest projections of the 5 to 95% ranges for all
scenarios considered collectively and include neither uncertainty in carbon cycle
feedbacks nor rapid dynamical changes in ice sheet flow. U.S. coastal communities and
habitats will be increasingly stressed by climate change interacting with development and
pollution. Sea level is already rising along much of the coast, and the rate of change is
expected to increase in the future, exacerbating the impacts of progressive inundation,
storm-surge flooding, and shoreline erosion.

Climate change is likely to affect U.S. energy use (e.g., heating and cooling
requirements), and energy production (e.g., effects on hydropower), physical

infrastructures (including coastal roads, railways, transit systems and runways) and

193



institutional infrastructures. Climate change will likely interact with and possibly
exacerbate ongoing environmental change and environmental pressures in some
settlements, particularly in Alaska where indigenous communities are facing major

environmental and cultural impacts.

3. Endangerment Discussion regarding Air Pollution

The Administrator must exercise his judgment in evaluating whether the first part
of the endangerment test is met, i.e., whether air pollution (e.g., the elevated
concentrations of GHGs) is reasonably anticipated to endanger public health or welfare.
As discussed above, in exercising his judgment it is appropriate for the Administrator to
make comparative assessments of risk and projections of future possibilities, consider
uncertainties, and extrapolate from limited data. The precautionary nature of the
statutory language also means that the Administrator should act to prevent harm rather
than wait for proof of actual harm.

The scientific record shows there is compelling and robust evidence that observed
climate change can be attributed to the heating effect caused by global anthropogenic
GHG emissions. The evidence goes beyond increases in global average temperature to
include observed changes in precipitation patterns, sea level rise, extreme hot and cold
days, sea ice, glaciers, ecosystem functioning and wildlife patterns. Global warming
trends over the last 50 years stand out as significant compared to estimated global
average temperatures for at least the last few centuries. Some degree of future warming

is now unavoidable given the current buildup of atmospheric concentrations of GHGs, as
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the result of past and present GHG emissions. Based on the scientific evidence, it is
reasonable to conclude that future climate change will result from current and future
emissions of GHGs. Future warming over the course of the 21* century, even under
scenarios of low emissions growth, is very likely to be greater than observed warming
over the past century.

The range of potential impacts that can result from climate change spans many
elements of the global environment, and all regions of the U.S. will be affected in some
way. The U.S. has a long and populous coastline. Sea level rise will continue and
exacerbate storm-surge flooding and shoreline erosion. In areas where heat waves
already occur, they are expected to become more intense, more frequent, and longer
lasting. Wildfires and the wildfire season are already increasing and climate change is
expected to continue to worsen conditions that facilitate wildfires. Where water
resources are already scarce and over-allocated in the western U.S., climate change is
expected to put additional strain on these water management issues for municipal,
agricultural, energy and industrial uses. Climate change also introduces an additional
stress on ecosystems which are already affected by development, habitat fragmentation,
and broken ecological dynamics. There is a wide range in the magnitude of these
estimated impacts, with there being more confidence in the occurrence of some effects
and less confidence in the occurrence of others.

In addition to the effects from changes in climate, there are some additional
welfare effects that occur directly from the anthropogenic GHG emissions themselves.

For example, ocean acidification occurs through elevated concentrations of CO,, and
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crop and other vegetation growth can be enhanced through elevated CO, concentrations
as well.

Current and projected levels of ambient concentrations of the six GHGs are not
expected to cause any direct adverse health effects, such as respiratory or toxic effects,
which would occur as a result of the elevated GHG concentrations themselves rather than
through the effects of climate change. However, there are indirect human health risks
(e.g., heat-related mortality, exacerbated air quality, extreme events) and benefits (e.g.,
less cold-related mortality) that occur due to climate change. We seek comment on how
these human health impacts should be characterized under the CAA for purposes of an
endangerment analysis.

Some elements of human health, society and the environment may benefit from
climate change (e.g., short-term increases in agricultural yields, less cold-related
mortality). We seek comment on how the potential for some benefits should be viewed
against the full weight of evidence showing numerous risks and the potential for adverse
impacts.

Quantifying the exact nature and timing of impacts due to climate change over the
next few decades and beyond, and across all vulnerable elements of U.S. health, society
and the environment, is currently not possible. However, the full weight of evidence as
summarized above and as documented in the Endangerment Technical Support
Document points towards the robust conclusion that expected rates of climate change
(driven by past, present and plausible future GHG emissions) pose a number of serious
risks to the U.S., even if the exact nature of the risks is difficult to quantify with

confidence. The uncertainties in this context can also mean that future rates of climate
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change are being underestimated, and that the potential for associated and difficult-to-
predict-and-quantify extreme events is not adequately incorporated into impact
assessments. The scientific literature states that risk increases with increases in both the
rate and magnitude of climate change. We solicit comment on how these uncertainties
should be considered.

We seek comment on whether, in light of the precautionary nature of the statutory
language, the Administrator needs to find that current levels of GHG concentrations
endanger public health or welfare now. As noted above, the fact that GHGs remain in the
atmosphere for decades to centuries means that future concentrations are dependent not
only on tomorrow’s emissions, but also on today’s emissions. Should the Administrator
consider both current and projected future elevated concentrations of GHGs, as well as
the totality of the observed and projected effects that result from current and projected
concentrations? Or should the Administrator focus on future projected elevated
concentrations of GHGs and their projected effects in the United States because they are
larger and of greater concern than current GHG concentrations and observed effects?

In sum, EPA invites comment on all issues relevant to making an endangerment
finding, including the scientific basis supporting a finding that there is or is not
endangerment under the CAA, as well as the potential scope of the finding (i.e., public

health, welfare, or both).

C. Illustration for the “Cause or Contribute” Part of the Endangerment

Discussion: Do emissions of air pollutants from motor vehicles or fuels
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cause or contribute to the air pollution that may reasonably be anticipated

to endanger public health or welfare in the United States?

1. What Is/Are the Air pollutant(s)?

a. Background and Context

If the Administrator, in his judgment, finds that GHG “air pollution” may
reasonably be anticipated to endangerment public health or welfare, he must then define
“air pollutant(s)” for purposes of making the “cause or contribute” determination. The
question is whether the “air pollutants” to be evaluated for “cause or contribute” should
be the individual GHGs, or whether the “air pollutant” is one or more classes of GHGs as
a group.

We recognize that the alternative definitions could have important implications
for how GHGs are treated under other provisions of the Act. The Administrator seeks
comment on these options, and is particularly interested in views regarding the

implications for the potential future regulation of GHGs under other parts of the Act.

b. Defining “Air Pollutant” as Each Individual Greenhouse Gas

Under this approach, the Administrator could define “air pollutant” as each

individual GHG rather than as GHGs as a collective whole for the purposes of assessing

“cause or contribute.” The Administrator would evaluate each individual GHG to
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determine if it causes, or contributes to, the elevated combined level of GHG
concentrations.

This approach enables an evaluation of the unique characteristics and properties
of each GHG (e.g., radiative forcing, lifetimes, etc.), as well as current and projected
emissions. This facilitates a customized approach accounting for these factors. This
approach also is consistent with the approach taken in several federal GHG programs
which target reductions of individual greenhouse gases. For example, EPA manages a
variety of partnership programs aimed at reducing emissions of specific sources of

methane and the fluorinated gases (HFCs, PFCs and SFy).

C. Defining “Air Pollutants” Collectively as a Class of Greenhouse Gases

Under this approach, the Administrator could define the “air pollutant” as (a) the
collective group of the six GHGs discussed above (CO,, CHy4, N>O, HFCs, PFCs, and
SFs), (b) the collective group of the specific GHGs that are emitted from the relevant
source category at issue in the endangerment finding (e.g,. for section 202 sources it
would be CO,, CH4, N>O, and HFCs), or (c) other reasonable groupings.

There are several federal and state climate programs, such as EPA’s Climate
Leaders program, DOE’s 1605b program, and Multi-state Climate Registry, that
encourage firms to report (and reduce) emissions of all six GHGs, recognizing that the
non-CO, GHG emissions are a significant part of the atmospheric buildup of GHG
concentrations and thus radiative forcing. In addition, the President’s recent 2007

Executive Orders (13423 and 13432) and his 2002-2012 intensity goal both encompass

199



the collective emissions of all six GHGs. Consideration of a class of gases collectively
takes into account the multiple effects of mitigation options and technologies on each gas,
thus enabling a more coordinated approach in addressing emissions from a source. For
example, collection and combustion of fugitive methane will lead to net increases in CO;
and possibly nitrous oxide emissions, but this is nevertheless desirable from an overall

mitigation perspective given the lower total radiative forcing.

2. Discussion of “Cause or Contribute”

Once the “air pollutant(s)” is defined, the Administrator must look at the
emissions of the air pollutant from the relevant source category in determining whether
those emissions cause or contribute to the air pollution he has determined may reasonably
be anticipated to endanger public health or welfare. There arguably are many possible
ways of assessing “cause and contribute” and different approaches have been used in
previous endangerment determinations under the CAA. For example, EPA could
consider how emissions from the relevant source category would compare as a share of
the following:

e total global aggregated emissions of the 6 GHGs discussed in the definition of

“air pollution™;

o total aggregated U.S. emissions of the 6 GHGs;
e total global emissions of the individual GHG in question;
e total U.S. emissions of the individual GHG in question; and

e total global atmospheric concentrations of the GHG in question.
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In the past, the smallest level or amount of emissions that the Administrator
determined “contributed” to the air pollution at issue was just less than 1% (67 FR 68,242
(2002)). We solicit comment on other factors that may be relevant to a contribution
determination for GHG emissions. For example, given the global nature of the air
pollution being addressed in this rulemaking, one might expect that the percentage
contribution of specific GHGs and sectors would be much smaller than for previous
rulemakings when the nature of the air pollution at issue was regional or local. On an
absolute basis, a small U.S. GHG source on a global scale may have emissions at the
same level as one of the largest sources in a single small to medium size country, and
given the large size of the global denominator, even sectors with significant emissions
could be very small in percentage terms.

In addition, EPA notes that the EPA promotes the reduction of particular GHG
emissions through a variety of voluntary programs (e.g., EPA’s domestic CHy4 partnership
programs and the international Methane to Markets Partnership (launched in 2004)). EPA
requests comment on how these and other efforts to encourage the voluntary reductions
in even small amounts of GHG emissions are relevant to decisions about what level of
“contribution” merits mandatory regulations.

Below we use the section 202 source category to illustrate these and other various
ways to consider and compare source category GHG emissions for the “cause or
contribute” analysis. In keeping with the discussion above regarding possible definitions
of “air pollutant,” we provide the information on an individual GHG and collective GHG

basis. In addition, we raise various policy considerations that could be relevant to a
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“cause or contribute” determination. EPA invites comment on the various approaches,

data, and policy considerations discussed below.

a. Overview of Section 202 Source Categories

The relevant mobile sources under section 202 (a)(1) of the Clean Air Act are

“any class or classes of new motor vehicles or new motor vehicle engines, ...." CAA

section 202(a)(1). To support this illustrative assessment, EPA analyzed historical GHG
emissions data for motor vehicles and motor vehicle engines in the United States from
1990 to 2006.'”

The motor vehicles and motor vehicle engines (hereinafter “section 202 source
categories’) addressed include passenger cars, light-duty trucks, motorcycles, buses,
medium/heavy-duty trucks, and cooling.''® Of the six primary GHGs, four are associated
with section 202 source categories: CO,, CHa, N2O, and HFCs.

A summary of the section 202 emissions information is presented here, and a
more detailed description along with data tables is contained in the Emissions Technical

Support Document. All annual emissions data are considered on a CO; equivalent basis.

b. Carbon Dioxide Emissions from Section 202 Sources

1% The source of the emissions data is the Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-
2006 (USEPA #430-R-08-005) (hereinafter “U.S. Inventory”). See the Emissions Technical Support
Document for a discussion on the correspondence between Section 202 source categories and IPCC source
categories. The most recent year for which official EPA estimates are available is 2006.

"% Greenhouse gas emissions result from the use of HFCs in cooling systems designed for passenger
comfort, as well as auxiliary systems for refrigeration.
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CO; is emitted from motor vehicles and motor vehicle engines during the fossil
fuel combustion process. During combustion, the carbon stored in the fuels is oxidized
and emitted as CO, and smaller amounts of other carbon compounds.'"’

CO; is the dominant GHG emitted from motor vehicles and motor vehicle
engines, and the dominant GHG emitted in the U.S. and globally.''? CO, emissions from
section 202 sources grew by 32% between 1990 and 2006, largely due to increased CO,
emissions from light-duty trucks (61% since 1990) and medium/heavy-duty trucks
(76%). Emissions of CO, from section 202 sources, and U.S. and global emissions are
presented below in Table V-1.

Table V-1. Section 202 CO,, U.S. and Global Emissions

U.S. Emissions 2006 Sec 202 CO, Share

Section 202 CO, 1,564.6

All US CO, 5983.1 26.2%
US emissions of Sec 202 GHG 1,665.4 93.9%
All US GHG emissions 7,054.2 22.2%
Global Emissions 2000 Sec 202 CO, Share (in 2000)
All global CO, emissions 30,689.5 4.8%
Global transport GHG emissions 5,315.2 27.5%
All global GHG emissions 36,727.9 4.0%
Other Sources of U.S. CO, 2006 Share of U.S. CO, emissions
Electricity Sector CO, 2360.3 39.4%
Industrial Sector CO, 984.1 16.4%

Arguably, based on these data, if the Administrator did not find that, for purposes
of section 202, that CO, emissions from section 202 source categories contribute to the
elevated combined level of GHG concentrations, it is unlikely that he would find that the

other GHGs emitted by section 202 source categories contribute.

"' Detailed CO, emissions data from section 202 source categories are presented in the Emissions
Technical Support Document. Other carbon compounds emitted such as CO, and non-methane volatile
organic compounds oxidize in the atmosphere to form CO, in period of hours to days.

"2 EPA typically uses current motor vehicle fleet emissions information when making a contribution
analysis under section 202. We solicit comment on how or whether the reductions in CO, emissions
expected by implementation of EISA, or any other projected change in emissions from factors such as
growth in the fleet or vehicle miles traveled, would impact a contribution analysis for CO,.
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c. Methane Emissions from Section 202 Source Categories

Methane (CH4) emissions from motor vehicles are a function of the CH4 content
of the motor fuel, the amount of hydrocarbons passing uncombusted through the engine,
and any post-combustion control of hydrocarbon emissions (such as catalytic converters).
Methane emissions from these source categories decreased by 58% between 1990 and
2006, largely due to decreased CH4 emissions from passenger cars and light-duty

'3 Emissions of CHy4 from section 202 sources, and U.S. and global emissions are

trucks.
presented below in Table V-2.

Table V-2. Section 202 CHg4, U.S. and Global Emissions

U.S. Emissions 2006 Sec 202 CH, Share

Section 202 CH, 1.80

All US CH, 555.3 0.32%
US emissions of Sec 202 GHG 1,665.40 0.11%
All US GHG emissions 7,054.20 0.03%
Global Emissions 2000 Sec 202 CHy Share (in 2000)
All global CH, emissions 5.854.90 0.05%
Global transport GHG emissions 5,315.20 0.05%
All global GHG emissions 36,727.90 0.01%
Other Sources of U.S. CH, 2006 Share of U.S. CH, emissions
Landfill CHs emissions 125.7 22.6%
Natural Gas CH, emissions 102.4 18.4%

EPA also notes that the EPA promotes the reduction of CH4 and other non-CO,
GHG emissions, as manifested in its domestic CHy4 partnership programs and the
international Methane to Markets Partnership (launched in 2004), which are not focused
on the transportation sector. EPA requests comment on how these and other efforts to
encourage the voluntary reductions in even small amounts of GHG emissions are relevant

to decisions about what level of “contribution” merits mandatory regulations.

'3 Detailed methane emissions data for section 202 source categories are presented in the Emissions
Technical Support Document.
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d. Nitrous Oxide Emissions from Section 202 Source Categories

Nitrous oxide (N,O) is a product of the reaction that occurs between nitrogen and
oxygen during fuel combustion. N,O (and nitrogen oxide (NOx)) emissions from motor
vehicles and motor vehicle engines are closely related to fuel characteristics, air-fuel
mixes, combustion temperatures, and the use of pollution control equipment.

Nitrous oxide emissions from section 202 sources decreased by 27% between
1990 and 2006, largely due to decreased emissions from passenger cars and light-duty

14 Earlier generation control technologies initially resulted in higher N,O

trucks.
emissions, causing a 24% increase in N,O emissions from motor vehicles between 1990
and 1995. Improvements in later-generation emission control technologies have reduced
N»O output, resulting in a 41% decrease in N,O emissions from 1995 to 2006. Emissions

of N>O from section 202 sources, and U.S. and global emissions are presented below in

Table V-3.

Table V-3. Section 202 N,O, U.S. and Global Emissions

U.S. Emissions 2006 Sec 202 N.O Share

Section 202 N,O 29.5

All US N,O 367.9 8.0%
US emissions of Sec 202 GHG 1665.4 1.8%
All US GHG emissions 7054.2 0.4%
Global Emissions 2000 Sec 202 N.O Share (in 2000)

All global N>,O emissions 3.113.8 1.6%
Global transport GHG emissions 5,315.2 0.9%
All global GHG emissions 36,727.9 0.1%
Other Sources of U.S. N.O 2006 Share of U.S. NoO emissions
Agricultural Soil N>O emissions 265.0 72.0%
Nitric Acid N,O emissions 15.6 4.3%

% Detailed nitrous oxide emissions data for section 202 source categories are presented in the Emissions
Technical Support Document.

205



Past experience has shown that substantial emissions reductions can be made by
small N,O sources. For example, the N,O emissions from adipic acid production is
smaller than that of Section 202 sources, and this sector reduced its emission by over 60
percent from 1990 to 2006 as a result of voluntary adoption of N,O abatement technology

by the three major U.S. adipic acid plants.'"

e. Hydrofluorocarbons Emissions from Section 202 Source Categories

Hydrofluorocarbons (a term which encompasses a group of eleven related
compounds) are progressively replacing CFCs and HCFCs in section 202 cooling and
refrigeration systems as they are being phased out under the Montreal Protocol and Title
VI of the CAA.'"

Hydrofluorocarbons were not used in motor vehicles or refrigerated rail and
marine transport in the U.S. in 1990, but by 2006 emissions had increased to 70 Tg
CO,e.""” Emissions of HFC from section 202 sources, and U.S. and global emissions are

presented below in Table V-4

Table V-4. Section 202 HFC, U.S. and Global Emissions

U.S. Emissions 2006 Sec 202 HEC Share

Section 202 HFC 69.5

All US HFC 124.5 55.8%
US emissions of Sec 202 GHG 1665.4 4.2%
All US GHG emissions 7054.2 1.0%
Global Emissions 2000 Sec 202 HFEC Share (in 2000)
All global HFC emissions 259.2 20.3%
Global transport GHG emissions 5,315.2 1.0%

5 Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2006 (USEPA #430-R-08-005), p.2-22.

192006 IPCC Guidelines, Volume 3, Chapter 7. Page 43.
"7 Detailed HFC emissions data for section 202 source categories are presented in Tables in the Emissions

Technical Support Document.
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All global GHG emissions 36,727.9 0.1%
Other Sources of U.S. HFC 2006 Share of U.S. HFC emissions

HCFC-22 Production 13.8 11.1%
Other ODS Substitutes 41.2 33.1%

EPA notes that section 202 HFC emissions are the largest source of HFC
emissions in the United States, that these emissions increased by 274% from 1995 to
2006, and that section 202 sources are also the largest source of emissions of high GWP
gases (i.e., HFCs, PFCs or SF¢) in the U.S. Thus, a decision not to set standards for
HFCs under section 202 could be viewed as precedential with respect to the likelihood of

future regulatory actions for any of these three gases.

f. Perfluorocarbons and Sulfur Hexafluoride

Perfluorocarbons (PFCs) and sulfur hexafluoride (SFe) are not emitted from motor

vehicles or motor vehicle engines in the United States.

g. Total GHG Emissions from Section 202 Source Categories

We note if “air pollutant” were defined as the collective group of four to six
GHGs, the emissions of a single component (e.g., CO;) could theoretically support a
positive contribution finding. We also solicit comment on whether the fact that total
GHG emissions from section 202 source categories are approximately 4.3% of total
global GHG emissions would mean that adopting this definition of “air pollutant” would

make it unnecessary to assess the individual GHG emissions levels less than that amount.
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Table V-5 below presents the contribution of individual GHGs to total GHG emissions

from section 202 sources, and from all sources in the U.S.

Table V-5. Contribution of individual gases in 2006 to section 202 and U.S. total GHG

CO, CH, N.O HFC PFC SFs
Section 202 93.9% 0.1% 1.8% 4.2%
U.S. Total 84.8% 7.9% 52% 1.8% 0.1% 0.2%

Emissions of GHG from section 202 sources, and U.S. and global emissions are

presented below in Table V-6.

Table V-6. Section 202 GHG, U.S. and Global Emissions

U.S. Emissions 2006 Sec 202 GHG Share

Section 202 GHG 1665.4

All US GHG emissions 7054.2 23.6%

Global Emissions 2000 Sec 202 GHG Share (in 2000)

Global transport GHG emissions 5,315.2 29.5%

All global GHG emissions 36,727.9 4.3%

Other Sources of U.S. GHG 2006 Share of U.S. GHG emissions

Electricity Sector emissions 2377.8 33.7%

Industrial Sector emissions 1371.5 19.4%
h. Summary of Requests for Comment
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EPA is seeking comment on the approach outlined above in the context of section
202 source categories, regarding how “air pollutant” should be defined, and contribution
analyzed. Specifically, EPA is interested in comments regarding the data and
comparisons underlying the above example contained in Emissions Technical Support
Document. We also welcome comment on prior precedents for assessing contributions,
as well as the potential precedential impact of a positive section 202 contribution findings
for other potential sources of these and other GHGs. We also welcome comment on the
relationship of these proposals to existing U.S. climate change emissions reduction

programs and the magnitude of reductions sought under these programs.

VI.  Mobile Source Authorities, Petitions, and Potential Regulation

A. Mobile Sources and Title II of the Clean Air Act

Title II of the CAA provides EPA’s statutory authority for mobile source air
pollution control. Mobile sources include cars and light trucks, heavy trucks and buses,
nonroad recreational vehicles (such as dirt bikes and snowmobiles), farm and
construction machines, lawn and garden equipment, marine engines, aircraft, and
locomotives. The Title II program has led to the development and widespread
commercialization of emission control technologies throughout the various categories of
mobile sources. Overall, the new technologies sparked by EPA regulation over four
decades have reduced the rate of emission of regulated pollutants from personal vehicles

by 98% or more, and are key components of today’s high-tech cars and SUVs. EPA’s
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heavy-duty, nonroad, and transportation fuels regulatory programs have likewise
promoted both pollution reduction and cost-effective technological innovation.

In this section, we consider how Title II authorities could be used to reduce GHG
emissions from mobile sources and the fuels that power them. The existing mobile
source emissions control program provides one possible model for how EPA could use
Title II of the CAA to achieve long-term reductions in mobile source GHG emissions.
The approach would be to set increasingly stringent performance standards that
manufacturers would be required to meet over 10, 20 or 30 years using flexible
compliance mechanisms like emissions averaging, trading and banking to increase the
economic effectiveness of emission reductions over less flexible approaches. These
performance standards would reflect EPA’s evaluation of available and developing
technologies, including the potential for technology innovation, that could provide
sustained long-term GHG emissions reductions while allowing mobile sources to satisfy
the full range of consumer and business needs.

Another approach we explore is the extent to which CAA authorities could be
used to establish a cap-and-trade system for reducing mobile source-related GHG
emissions that could provide even greater flexibility to manufacturers in finding least cost
emission reductions available within the sector. With respect to cars and light trucks, we
also present and discuss an alternative approach to standard-setting, focused on
technology already in the market today in evaluating near term standards, that EPA began
developing in 2007 as part of an inter-agency effort in response to the Massachusetts
decision and the President’s May 2007 directive. This approach took into consideration

and used as a starting point the President’s 20-in-10 goals for vehicle standards.
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Congress subsequently addressed many of the 20-in-10 goals through its action in passing

EISA in December 2007.

EPA seeks public comment on how a Title II regulatory program could serve as

an approach for addressing GHG emissions from mobile sources. In addition, EPA

invites comments on the following specific questions:

What are the implications for developing Title II programs in view of the
global and long-lived nature of GHGs?

What factors should be considered in developing a long-term, i.e, 2050, GHG
emissions target for the transportation sector?

Should the transportation sector make GHG emission reductions proportional
to the sector’s share of total U.S. GHG emissions or should other approaches
be taken to determining the relative contribution of the transportation sector to
GHG emission reductions?

What are the merits and challenges of different regulatory timeframes such as
5 years, 10-15 years, 30-40 years?

Should Title II GHG standards be based on environmental need, current
projections of future technology feasibility, and/or current projections of
future net societal benefits?

Could Title IT accommodate a mobile sources cap-and-trade program and/or
could Title II regulations complement a broader cap-and-trade program?
Should trading between mobile sources and sources in other sectors be

allowed?
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e [sitnecessary or would it be helpful to have new legislation to complement
Title II (such as legislation to provide incentives for the development and
commercialization of low-GHG mobile source technologies)?
e How best can EPA fulfill its CAA obligations under Title II yet avoid
inconsistency with NHTSA’s regulatory approach under EPCA?
EPA also invites comments on whether there are specific limitations of a Title II program

that would best be addressed by new legislation.

1. Clean Air Act Title II Authorities

In this section we review the Title II provisions that could be applied to GHG
emissions from various categories of motor vehicles and fuels. For each provision, we
describe the relevant category of mobile sources, the terms of any required
“endangerment” finding, and the applicable standard-setting criteria. We also identify
the full range of factors EPA may consider, including costs and safety, and discuss the

extent to which standards may be technology-forcing.

a. CAA Section 202(a)

Section 202(a)(1) provides broad authority to regulate new “motor vehicles,”

which are on-road vehicles. While other provisions of Title II address specific model

years and emissions of motor vehicles, section 202(a)(1) provides the authority that EPA
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would use to regulate GHGs from new on-road vehicles. The ICTA petition sought
motor vehicle GHG emission standards under this section of the Act.

As previously discussed, section 202(a)(1) makes a positive endangerment finding
a prerequisite for setting emission standards for new motor vehicles. Any such standards
“shall be applicable to such vehicles ... for their useful life.” Emission standards under
CAA section 202(a)(1) are technology-based, i.e. the levels chosen must be premised on
a finding of technological feasibility. They may also be technology-forcing to the extent
EPA finds that technological advances are achievable in the available lead time and that
the reductions such advances would obtain are needed and appropriate. However, EPA
also has the discretion to consider and weigh various additional factors, such as the cost

of compliance (see section 202(a) (2)), lead time necessary for compliance (section

202(a)(2)), safety (see NRDC v. EPA, 655 F. 2d 318, 336 n. 31 (D.C. Cir. 1981)) and

other impacts on consumers, and energy impacts. Also see George E. Warren Corp. v.

EPA, 159 F.3d 616, 623-624 (D.C. Cir. 1998). CAA section 202(a)(1) does not specify
the weight to apply to each factor, and EPA accordingly has significant discretion in
choosing an appropriate balance among the factors. See EPA’s interpretation of a similar
provision, CAA section 231, at 70 FR 69664, 69676 (Nov.17, 2005), upheld in NACAA

v.EPA, 489 F.3d 1221, 1230 (2007).

b. CAA Section 213

CAA section 213 provides broad authority to regulate emissions of non-road

vehicles and engines, which are a wide array of mobile sources including ocean-going
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vessels, locomotives, construction equipment, farm tractors, forklifts, harbor crafts, and
lawn and garden equipment.

CAA section 213(a)(4) authorizes EPA to establish standards to control
pollutants, other than NOx, volatile organic compounds and CO, which are
addressed in section 213(a)(3), if EPA determines that emissions from nonroad
engines and vehicles as a whole contribute significantly to air pollution “which
may reasonably be anticipated to endanger public health or welfare”. Once this
determination is made, CAA section 213(a)(4) provides that EPA “may”
promulgate standards it deems “appropriate” for “those classes or categories of
new nonroad engines and new nonroad vehicles (other than locomotives or
engines used in locomotives), which in the Administrator’s judgment, cause or
contribute to, such air pollution, taking into account costs, noise, safety, and
energy factors associated with the application of available technology to those
vehicles and engines.” As with section 202(a)(1), this provision authorizes EPA
to set technology-forcing standards to the extent appropriate considering all the
relevant factors.

CAA section 213(a)(5) authorizes EPA to adopt standards for new
locomotives and new locomotive engines. These standards must achieve the
greatest degree of emissions reduction achievable through the application of
available technology, giving appropriate consideration to the cost of applying
such technology, lead time, noise, energy and safety. Section 213(a)(5) does not
require that EPA review the contribution of locomotive emissions to air pollution

which may reasonably be expected to endanger public health or welfare before
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setting emission standards, although in the past, EPA has provided such

information in its rulemakings.

c. CAA Section 231

CAA section 231(a) provides broad authority for EPA to establish
emission standards applicable to the “emission of any air pollutant from any class
or classes of aircraft engines, which in the Administrator’s judgment, causes, or
contributes to, air pollution which may reasonably be anticipated to endanger

public health or welfare.” NACAA v. EPA, 489 F.3d 1221, 1229 (D.C. Cir.

2007). As with sections 202(a) and 213(a)(4), this provision authorizes, but does
not require, EPA to set technology-forcing standards to the extent appropriate
considering all the relevant factors, including noise, safety, cost and necessary
lead time for the development and application of requisite technology.

Unlike the motor vehicle and non-road programs, however, EPA does not
directly enforce its standards regulating aircraft engine emissions. Under CAA
section 232, the Federal Aviation Administration (FAA) is required to prescribe
regulations to insure compliance with EPA’s standards. Moreover, FAA has
authority to regulate aviation fuels, under Federal Aviation Act section 44714.
However, under the Federal Aviation Act, the FAA prescribes standards for the
composition or chemical or physical properties of an aircraft fuel or fuel additive
to control or eliminate aircraft emissions the EPA “decides under section 231 of

the CAA endanger the public health or welfare[.]”
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d. CAA Section 211

Section 211(c) authorizes regulation of vehicle fuels and fuel additives
(excluding aircraft fuel) as appropriate to protect public health and welfare, and
section 211(0) establishes requirements for the addition of renewable fuels to the
nation’s vehicle fuel supply.118 In relevant parts, section 211(c) states that, “[t]he
Administrator may . . . by regulation, control or prohibit the manufacture,
introduction into commerce, offering for sale, or sale of any fuel or fuel additive
for use in a motor vehicle, motor vehicle engine, or nonroad engine or nonroad
vehicle” if, in the judgment of the Administrator, any fuel or fuel additive or any
emission product of such fuel or fuel additive causes, or contributes, to air
pollution or water pollution (including any degradation in the quality of
groundwater) which may reasonably be anticipated to endanger the public health
or welfare, . ..” Similar to other CAA mobile source provisions, section
211(c)(1) involves an endangerment finding that includes considering the
contribution to air pollution made by the fuel or fuel additive.

The Energy Policy Act of 2005 also added section 211(0) to establish the
volume-based Renewable Fuels Standard program. Section 211(0) was amended

by the Energy Independence and Security Act of 2007.

"8 EPA’s authority to regulate fuels under CAA section 211 does not extend to aircraft engine fuel.
Instead, under the Federal Aviation Act, the FAA prescribes standards for the composition or chemical or
physical properties of an aircraft fuel or fuel additive to control or eliminate aircraft emissions the EPA
“decides under section 231 of the Clean Air Act endanger the public health or welfare[.]” 49 U.S.C. 44714.
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Section VI.D of this notice provides more information and discussion

about the CAA section 211 authorities.

2. EPA’s Existing Mobile Source Emissions Control Program

In this notice, EPA is examining whether and how the regulatory mechanisms
employed under Title II to reduce conventional emissions could also prove effective for
reducing GHG emissions. Under Title II, mobile source standards are technology-based,
taking such factors as cost and lead time into consideration. Various Title II provisions
authorize or require EPA to set standards that are technology forcing, such as standards

"9 Title II also provides for

for certain pollutants for heavy-duty or nonroad engines.
comprehensive regulation of mobile sources so that emissions of air pollutants from all
categories of mobile sources may be addressed as needed to protect public health and the
environment.

Pursuant to Title II, EPA has taken a comprehensive, integrated approach to
mobile source emission control that has produced benefits well in excess of the costs of
regulation. In developing the Title II program, the Agency’s historic, initial focus was on
personal vehicles since that category represented the largest source of mobile source

emissions. Over time, EPA has established stringent emissions standards for large truck

and other heavy-duty engines, nonroad engines, and marine and locomotive engines, as

% Technology-forcing standards are based upon performance of technology that EPA determines will be
available (considering technical feasibility, cost, safety, and other relevant factors) when the standard takes
effect, as opposed to standards based upon technology which is already available. Technology-forcing
standards further Congress’ goal of having EPA project future advances in pollution control technology,
rather than being limited by technology which already exists. NRDC v. Thomas, 805 F. 2d 410, 428 n. 30
(D.C. Cir. 1981). Technology-forcing standards are performance standards and do not require the
development or use of a specific technology.
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well. The Agency’s initial focus on personal vehicles has resulted in significant control
of emissions from these vehicles, and also led to technology transfer to the other mobile
source categories that made possible the stringent standards for these other categories.
As aresult of Title II requirements, new cars and SUVs sold today have emissions
levels of hydrocarbons, oxides of nitrogen, and carbon monoxide that are 98-99% lower
than new vehicles sold in the 1960s, on a per mile basis. Similarly, standards established
for heavy-duty highway and nonroad sources require emissions rate reductions on the
order of 90% or more for particulate matter and oxides of nitrogen. Overall ambient
levels of automotive-related pollutants are lower now than in 1970, even as economic
growth and vehicle miles traveled have nearly tripled. These programs have resulted in
millions of tons of pollution reduction and major reductions in pollution-related deaths
(estimated in the tens of thousands per year) and illnesses. The net societal benefits of
the mobile source programs are large. In its annual reports on federal regulations, the
Office of Management and Budget reports that many of EPA’s mobile source emissions
standards typically have projected benefit-to-cost ratios of 5:1 to 10:1 or more. Follow-
up studies show that long-term compliance costs to the industry are typically lower than
the cost projected by EPA at the time of regulation, which result in even more favorable
real world benefit-to-cost ratios. Title II emission standards have also stimulated the
development of a much broader set of advanced automotive technologies, such as on-
board computers and fuel injection systems, which are at the core of today’s automotive
designs and have yielded not only lower emissions, but improved vehicle performance,

reliability, and durability.
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EPA requests comment on whether and how the approach it has taken under Title
IT could effectively be employed to reduce mobile source emissions of GHGs. In
particular, EPA seeks comment and information on ways to use Title II authorities that
would promote development and transfer of GHG control technologies for and among the
various mobile source categories. The Agency is also interested in receiving information
on the extent to which GHG-reducing technologies developed for the U.S. could
usefully and profitably be exported around the world. Finally, EPA requests comments
on how the Agency could implement its independent obligations under the CAA in a
manner to avoid inconsistency with NHTSA CAFE rulemakings, in keeping with the
Supreme Court’s observation in the Massachusetts decision (“there is no reason to think

the two agencies cannot both administer their obligations yet avoid inconsistencies”).

3. Mobile Sources and GHGs

The domestic transportation sector emits 28% of total U.S. GHG emissions based
on the standard accounting methodology used by EPA in compiling the inventory of U.S.
GHG emissions pursuant to the United Nations Framework Convention on Climate

Change (Figure VI-1).
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Figure VI-1
U.S. GHG Emissions Allocated to
Economic Sectors (2006)
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The only economic sector with higher GHG emissions is electricity generation
which accounts for 34% of total U.S. GHG emissions. However, the inventory
accounting methodology attributes to other sectors two sources of emissions that EPA has
the authority to regulate under Title II of the CAA. First, the methodology includes
upstream transportation fuel emissions (associated with extraction, shipping, refining, and
distribution, some of which occur outside of the U.S.) in the emissions of the industry
sector, not the transportation sector. However, reducing transportation fuel consumption
would automatically and proportionally reduce upstream transportation fuel-related GHG
emissions as well. Second, nonroad mobile sources (such as construction, farm, and lawn
and garden equipment) are also included in the industry sector contribution. All of these
emissions can be addressed under CAA Title II authority, at least with respect to
domestic usage. Including these upstream transportation fuel (some of which occur
outside of U.S. boundaries) and nonroad equipment GHG emissions in the mobile
sources inventory would raise the contribution from mobile sources and the fuels utilized
by mobile sources to approximately 36% of total U.S. GHG emissions. Since, based on
2004 data, the U.S. emits about 23% of global GHG emissions, under the traditional
accounting methodology the U.S. transportation sector contributes about 6% of the total
global inventory. If upstream transportation fuel emissions and nonroad equipment
emissions are also included, U.S. mobile sources are responsible for about 8% of total
global GHG emissions.

Personal vehicles (cars, sport utility vehicles, minivans, and smaller pickup
trucks) emit 54% of total U.S. transportation sector GHG emissions (including nonroad

mobile sources), with heavy-duty vehicles the second largest contributor at 18%, aviation
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at 11%, nonroad sources at 8%, marine at 5%, rail at 3%, and pipelines at 1% (Figure VI-
2). COs is responsible for about 95% of transportation GHG emissions, with air
conditioner refrigerant HFCs accounting for 3%, vehicle tailpipe nitrous oxide emissions

for 2%, and vehicle tailpipe methane emissions for less than 1% (Figure VI-3).
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Figure VI-2
U.S. Transportation GHG Emissions
Sub-Sector (2006)
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Figure VI-3
U.S. Transportation Emissions
Greenhouse Gas (2006)
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As noted previously, global climate change is a long-term problem. Climate
experts such as the IPCC often use 2050 as a key reference point for future projections.
Long-term projections of U.S. mobile source GHG emissions show that there is likely to
be a major increase in transportation GHG emissions in the future.

Prior to the passage of EISA, U.S. transportation GHG emissions (including
upstream fuel emissions) were projected to grow significantly, from about 2800 million
metric tons in 2005 to about 4800 million metric tons in 2050 (see Figure VI-4, top
curve). The fuel economy and renewable fuels provisions of EISA (Figure VI.A.2.-4,
second curve from top) provide significant near-term mobile source GHG emissions
reductions relative to the non-EISA baseline case. However, addressing climate change
requires setting long-term goals. President Bush has proposed a new goal of stopping the
growth of GHG emissions by 2025, and the IPCC has modeled several long-term climate
mitigation targets for 2050.

Using Title II authority, mobile sources could achieve additional GHG emission
reductions based on a variety of criteria including the amount of reduction needed,
technological feasi