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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 50, 51, 52, 53, and 58

[EPA-HQ-OAR-2008-0699; FRL-9918-43—
OAR]

RIN 2060-AP38

National Ambient Air Quality
Standards for Ozone

AGENCY: Environmental Protection
Agency.
ACTION: Proposed rule.

SUMMARY: Based on its review of the air
quality criteria for ozone (O3) and
related photochemical oxidants and
national ambient air quality standards
(NAAQS) for O3, the Environmental
Protection Agency (EPA) proposes to
make revisions to the primary and
secondary NAAQS for O3 to provide
requisite protection of public health and
welfare, respectively. The EPA is
proposing to revise the primary
standard to a level within the range of
0.065 to 0.070 parts per million (ppm),
and to revise the secondary standard to
within the range of 0.065 to 0.070 ppm,
which air quality analyses indicate
would provide air quality, in terms of 3-
year average W126 index values, at or
below a range of 13—17 ppm-hours. The
EPA proposes to make corresponding
revisions in data handling conventions
for O3 and conforming changes to the
Air Quality Index (AQI); to revise
regulations for the prevention of
significant deterioration (PSD) program
to add a transition provision for certain
applications; and to propose schedules
and convey information related to
implementing any revised standards.
The EPA is proposing changes to the Os
monitoring seasons, the Federal
Reference Method (FRM) for monitoring
Os in the ambient air, Federal
Equivalent Method (FEM) procedures
for testing, and the Photochemical
Assessment Monitoring Stations
(PAMS) network.

Along with proposing exceptional
event schedules related to implementing
any revised Os standards, the EPA is
proposing to apply this same schedule
approach to other future revised
NAAQS and to remove obsolete
regulatory language for expired
exceptional event deadlines. The EPA is
proposing to make minor changes to the
procedures and time periods for
evaluating potential FRMs and
equivalent methods (including making
the requirements for nitrogen dioxide
consistent with the requirements for O3)
and to remove an obsolete requirement
for the annual submission of

documentation by manufacturers of
certain particulate matter monitors. For
additional information, see the
Executive Summary, section I.A.

DATES: Written comments on this
proposed rule must be received by
March 17, 2015.

Public Hearings: The EPA intends to
hold three public hearings on this
proposed rule in January 2015. These
will be announced in a separate Federal
Register notice that provides details,
including specific dates, times,
addresses, and contact information for
these hearings.

ADDRESSES: Submit your comments,
identified by Docket ID No. EPA-HQ—
OAR-2008-0699, to the EPA by one of
the following methods:

e Federal eRulemaking Portal: http://
www.regulations.gov. Follow the online
instructions for submitting comments.

e Email: A-and-R-Docket@epa.gov.
Include docket ID No. EPA-HQ-OAR-
2008-0699 in the subject line of the
message.

e Fax:(202) 566—9744.

o Mail: Environmental Protection
Agency, EPA Docket Center (EPA/DC),
Mailcode 28221T, Attention Docket ID
No. OAR-2008-0699, 1200
Pennsylvania Ave. NW., Washington,
DC 20460. Please include a total of two
copies.

e Hand/Courier Delivery: EPA Docket
Center, Room 3334, EPA WJC West
Building, 1301 Constitution Ave. NW.,
Washington, DC. 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—
0699. The 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 GBI or otherwise
protected through www.regulations.gov
or email. The www.regulations.gov Web
site is an “‘anonymous access’’ system,
which means the EPA will not know
your identity or contact information
unless you provide it in the body of
your comment. If you send an email
comment directly to the EPA without
going through www.regulations.gov your
email 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, the 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 the EPA cannot read your
comment due to technical difficulties
and cannot contact you for clarification,
the 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.

Docket: The EPA has established
dockets for these actions as discussed
above. All documents in these dockets
are listed on the www.regulations.gov
Web site. This includes documents in
the rulemaking docket (Docket ID No.
EPA-HQ-OAR-2008-0699) and a
separate docket, established for the
Integrated Science Assessment (ISA)
(Docket No. EPA-HQ-ORD-2011-0050)
that has have been incorporated by
reference into the rulemaking docket.
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, is not placed on
the Internet and may be viewed, with
prior arrangement, at the EPA Docket
Center. 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 WJC West Building, 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 and Radiation Docket and
Information Center is (202) 566—1742.
For additional information about EPA’s
public docket visit the EPA Docket
Center homepage at: http://
www.epa.gov/epahome/dockets.htm.

FOR FURTHER INFORMATION CONTACT: Ms.
Susan Lyon Stone, Health and
Environmental Impacts Division, Office
of Air Quality Planning and Standards,
U.S. Environmental Protection Agency,
Mail code C504-06, Research Triangle
Park, NC 27711; telephone: (919) 541—
1146; fax: (919) 541-0237; email:
stone.susan@epa.gov.

SUPPLEMENTARY INFORMATION:
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General Information

What should I consider as I prepare my
comments for EPA?

1. Submitting CBI. Do not submit this
information to the EPA through
www.regulations.gov or email. Clearly
mark the part or all of the information
that you claim to be 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.

2. Tips for Preparing Your Comments.
When submitting comments, remember
to:

¢ Identify the rulemaking by docket
number and other identifying
information (subject heading, Federal
Register date and page number).

e Follow directions—The agency may
ask you to respond to specific questions
or organize comments by referencing a
Code of Federal Regulations (CFR) part
or section number.

e Explain why you agree or disagree,
suggest alternatives, and substitute
language for your requested changes.

¢ Describe any assumptions and
provide any technical information and/
or data that you used.

¢ Provide specific examples to
illustrate your concerns, and suggest
alternatives.

¢ Explain your views as clearly as
possible, avoiding the use of profanity
or personal threats.

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

Availability of Related Information

A number of documents relevant to
this rulemaking are available on EPA
Web sites. The ISA for Ozone and
Related Photochemical Oxidants is
available on the EPA’s National Center
for Environmental Assessment (NCEA)
Web site. To obtain this document, go
to http://www.epa.gov/ncea, and click
on Ozone in the Quick Finder section.
This will open a page with a link to the
February 2013 ISA. The 2014 Policy
Assessment (PA), Health and Welfare
Risk and Exposure Assessments (HREA
and WREA, respectively), and other
related technical documents are
available on EPA’s Office of Air Quality

Planning and Standards (OAQPS)
Technology Transfer Network (TTN)
Web site. The final 2014 PA is available
at: http://www.epa.gov/ttn/naaqs/
standards/ozone/s 03 2008 pa.html,
and the final 2014 Health and Welfare
Risk and Exposure Assessments and
other related technical documents are
available at: http://www.epa.gov/ttn/
naagqs/standards/ozone/s 03 2008 _
rea.html. These and other related
documents are also available for
inspection and copying in the EPA
docket identified above.

Environmental Justice

Analyses evaluating the potential
implications of a revised O; NAAQS for
environmental justice populations are
discussed in appendix 9A of the
Regulatory Impact Analysis (RIA) that
accompanies this notice of proposed
rulemaking. The RIA is available on the
Web, through the EPA’s Technology
Transfer Network Web site at http://
www.epa.gov/ttn/naaqs/standards/
ozone/s_o3_index.html.

Table of Contents

The following topics are discussed in this
preamble:

I. Background
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. Policy Assessment Conclusions on the
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4. CASAC Advice
5. Administrator’s Proposed Conclusions
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Primary Standard
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D. Prevention of Significant Deterioration
and Nonattainment New Source Review
Programs for the Proposed Revised
Primary and Secondary Oz NAAQS

1. Prevention of Significant Deterioration
(PSD)

2. Nonattainment New Source Review

E. Transportation and General Conformity
Programs

1. What are transportation and general
conformity?

2. Why is the EPA discussing
transportation and general conformity in
this proposed rulemaking?

3. When would transportation and general
conformity apply to areas designated
nonattainment for a revised O3 NAAQS,
if one is established?

4. Will transportation and general
conformity apply to a distinct secondary
03 NAAQS, if one is established?

5. What impact would the implementation
of a revised O3 NAAQS have on a State’s
transportation and/or general conformity
SIP?

F. How Background O3 Is Addressed in

CAA Implementation Provisions
. Introduction
. Exceptional Events Exclusions
. Rural Transport Areas
4. International Transport
VIIL Statutory and Executive Order Reviews
A. Executive Order 12866: Regulatory
Planning and Review and Executive
Order 13563: Improving Regulation and
Regulatory Review

B. Paperwork Reduction Act

C. Regulatory Flexibility Act

D. Unfunded Mandates Reform Act

E. Executive Order 13132: Federalism

F. Executive Order 13175: Consultation
and Coordination With Indian Tribal
Governments

G. Executive Order 13045: Protection of
Children From Environmental Health &
Safety Risks

H. Executive Order 13211: Actions That
Significantly Affect Energy Supply,
Distribution, or Use

I. National Technology Transfer and
Advancement Act

J. Executive Order 12898: Federal Actions
To Address Environmental Justice in
Minority Populations and Low-Income
Populations
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I. Background

A. Executive Summary

This section summarizes information
about the purpose of this regulatory
action (I.A.1), the major provisions of
this proposal (I.A.2), and provisions
related to implementation (I.A.3).

1. Purpose of This Regulatory Action

Sections 108 and 109 of the Clean Air
Act (CAA) govern the establishment,
review, and revision, as appropriate, of
the NAAQS to protect public health and
welfare. The CAA requires the EPA to
periodically review the air quality
criteria—the science upon which the
standards are based—and the standards

themselves. This rulemaking is being
conducted pursuant to these statutory
requirements. The schedule for
completing this review is established by
a federal court order, which requires
that the EPA sign a proposal by
December 1, 2014, and make a final
determination by October 1, 2015.

The EPA completed its most recent
review of the O3 NAAQS in 2008. As a
result of that review, EPA took four
principal actions: (1) Revised the level
of the 8-hour primary O3 standard to
0.075 parts per million (ppm); (2)
expressed the standard to three decimal
places; (3) revised the 8-hour secondary
O; standard by making it identical to the
revised primary standard; and (4) made
conforming changes to the AQI for Os.

In subsequent litigation, the U.S.
Court of Appeals for the District of
Columbia Circuit upheld the EPA’s 2008
primary O; standard, but remanded the
2008 secondary standard. State of
Mississippi v. EPA, 744 F. 3d 1334 (D.C.
Cir. 2013). With respect to the primary
standard, the court held that the EPA
reasonably determined that the existing
primary standard, set in 1997, did not
protect public health with an adequate
margin of safety and required revision.
In upholding the EPA’s revised primary
standard, the court dismissed arguments
that the EPA should have adopted a
more stringent standard. The court
remanded the secondary standard to the
EPA after rejecting the EPA’s
explanation for setting the secondary
standard identical to the revised 8-hour
primary standard. The court held that
because the EPA had failed to identify
a level of air quality requisite to protect
public welfare, the EPA’s comparison
between the primary and secondary
standards for determining if requisite
protection for public welfare was
afforded by the primary standard failed
to comply with the CAA.

This proposal reflects the
Administrator’s proposed conclusions
based on a review of the O; NAAQS that
began in September 2008. In conducting
this review, the EPA has carefully
evaluated the currently available
scientific literature on the health and
welfare effects of ozone, focusing
particularly on the new literature
available since the conclusion of the
previous review in 2008. In addition,
the EPA has also addressed the remand
of the Agency’s 2008 decision on the
secondary standard. Between 2008 and
2014, the EPA prepared draft and final
versions of the Integrated Science
Assessment, the Health and Welfare
Risk and Exposure Assessments, and the
Policy Assessment. Multiple drafts of
these documents were available for
public review and comment, and as

required by the CAA, were peer-
reviewed by the Clean Air Scientific
Advisory Committee (CASAC), an
independent scientific advisory
committee established by the CAA and
charged with providing advice to the
Administrator. The final documents
reflect the EPA staff’s consideration of
the comments and recommendations
made by CASAC and the public on draft
versions of these documents.

2. Summary of Major Provisions

The EPA is proposing that the current
primary O3 standard set at a level of
0.075 ppm is not requisite to protect
public health with an adequate margin
of safety, and that it should be revised
to provide increased public health
protection. Specifically, the EPA is
proposing to retain the indicator
(ozone), averaging time (8-hour) and
form (annual fourth-highest daily
maximum, averaged over 3 years) of the
existing primary O3 standard and is
proposing to revise the level of that
standard to within the range of 0.065
ppm to 0.070 ppm. The EPA is
proposing this revision to increase
public health protection, including for
“at-risk” populations such as children,
older adults, and people with asthma or
other lung diseases, against an array of
Os-related adverse health effects. For
short-term O3 exposures, these effects
include decreased lung function,
increased respiratory symptoms and
pulmonary inflammation, effects that
result in serious indicators of
respiratory morbidity such as
emergency department visits and
hospital admissions, and all-cause (total
nonaccidental) mortality. For long-term
O3 exposures, these health effects
include a variety of respiratory
morbidity effects and respiratory
mortality. Recognizing that the CASAC
recommended a range of levels from
0.060 ppm to 0.070 ppm, and that levels
as low as 0.060 ppm could potentially
be supported, the Administrator solicits
comment on alternative standard levels
below 0.065 ppm, and as low as 0.060
ppm. However, the Administrator notes
that setting a standard below 0.065 ppm,
down to 0.060 ppm, would
inappropriately place very little weight
on the uncertainties in the health effects
evidence and exposure/risk information.
Given alternative views of the currently
available evidence and information
expressed by some commenters, the
EPA is taking comment on both the
Administrator’s proposed decision to
revise the current primary O3 standard
and the option of retaining that
standard.

In addition to proposing changes to
the level of the standard, the EPA is
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proposing conforming changes to the
Air Quality Index (AQI) by proposing to
set an AQI value of 100 equal to the
level of the 8-hour primary O3 standard,
and proposing adjustments to the AQI
values of 50, 150, 200 and 300.

The EPA also proposes to revise the
secondary standard to provide increased
protection against vegetation-related
effects on public welfare. As an initial
matter, the Administrator proposes to
conclude that air quality in terms of a
three-year average seasonal W126 index
value, based on the three consecutive
month period within the O3 season with
the maximum index value, with daily
exposures cumulated for the 12-hour
period from 8:00 a.m. to 8:00 p.m.,
within the range from 13 ppm-hrs to 17
ppm-hrs would provide the requisite
protection against known or anticipated
adverse effects to the public welfare.
The EPA solicits comment on this
proposed conclusion. In considering
how to achieve that level of air quality,
the Administrator recognizes that air
quality data analyses suggest that air
quality in terms of three-year average
W126 index values of a range at or
below 13 to 17 ppm-hrs would be
provided by a secondary standard level
within the range of 0.065 to 0.070 ppm,
and that to the extent areas need to take
action to attain a standard in the range
of 0.065 to 0.070 ppm, those actions
would also improve air quality as
measured by the W126 metric. Thus, the
Administrator proposes to revise the
level of the current secondary standard
to within the range of 0.065 to 0.070
ppm. The EPA solicits comments on
this proposed revision of the secondary
standard.

The EPA also solicits comments on
the alternative approach of revising the
secondary standard to a W126-based
form, averaged over three years, with a
level within the range of 13 ppm-hrs to
17 ppm-hrs. The EPA additionally
solicits comments on such a distinct
secondary standard with a level within
the range extending below 13 ppm-hrs
down to 7 ppm-hrs. Further, the EPA
solicits comments on retaining the
current secondary standard without
revision, along with the alternative
views of the evidence that would
support retaining the current standard.

3. Provisions Related to Implementation

As directed by the CAA, reducing
pollution to meet national air quality
standards always has been a shared task,
one involving the federal government,
states, tribes and local air agencies. This
partnership has proved effective since
the EPA first issued O5 standards more
than three decades ago, and is
evidenced by significantly lower O3

levels throughout the country. To
provide a foundation that helps air
agencies build successful strategies for
attaining new O3 standards, the EPA
will continue to move forward with
federal regulatory programs, such as the
proposed Clean Power Plan and the
final Tier 3 motor vehicle emissions
standards. To facilitate the development
of CAA-compliant implementation
plans and strategies to attain new
standards, the EPA intends to issue
timely and appropriate implementation
guidance and, where appropriate and
consistent with the law, new
rulemakings to streamline regulatory
burdens and provide flexibility in
implementation. In addition, given the
regional nature of Os air pollution, the
EPA will continue to work with states
to address interstate transport of Oz and
O3 precursors.

This notice contains several proposed
provisions related to implementation of
the proposed standards. In addition to
revisions to the primary and secondary
NAAQS, the EPA is proposing to make
corresponding revisions in data
handling conventions for Os; to revise
regulations for the Prevention of
Significant Deterioration (PSD)
permitting program to add a provision
grandfathering certain pending permits
from certain requirements with respect
to the proposed revisions to the Os
NAAQS; and to convey schedules and
information related to implementing
any revised standards.

In conjunction with proposing
exceptional event schedules related to
implementing any revised O3 standards,
the EPA is also proposing to extend the
new schedule approach to other future
revised NAAQS and to remove obsolete
regulatory language associated with
expired exceptional event deadlines for
historical standards for both O; and
other NAAQS pollutants. The EPA is
also proposing to make minor changes
to the procedures and time periods for
evaluating potential FRMs and
equivalent methods, including making
the requirements for nitrogen dioxide
consistent with the requirements for Os,
and removing an obsolete requirement
for the annual submission of
documentation by manufacturers of
certain particulate matter monitors.

B. Legislative Requirements

Two sections of the CAA govern the
establishment and revision of the
NAAQS. Section 108 (42 U.S.C. 7408)
directs the Administrator to identify and
list certain air pollutants and then to
issue air quality criteria for those
pollutants. The Administrator is to list
those air pollutants that in her
“judgment, cause or contribute to air

pollution which may reasonably be
anticipated to endanger public health or
welfare;” “the presence of which in the
ambient air results from numerous or
diverse mobile or stationary sources;”
and “for which . . . [the Administrator]
plans to issue air quality criteria. . ..”
Air quality criteria are intended to
“accurately reflect the latest scientific
knowledge useful in indicating the kind
and extent of all identifiable effects on
public health or welfare which may be
expected from the presence of [a]
pollutant in the ambient air . . ..” 42
U.S.C. 7408(b). Section 109 (42 U.S.C.
7409) directs the Administrator to
propose and promulgate ‘“primary” and
“secondary” NAAQS for pollutants for
which air quality criteria are issued.
Section 109(b)(1) defines a primary
standard as one “the attainment and
maintenance of which in the judgment
of the Administrator, based on such
criteria and allowing an adequate
margin of safety, are requisite to protect
the public health.” 1 A secondary
standard, as defined in section
109(b)(2), must “specify a level of air
quality the attainment and maintenance
of which, in the judgment of the
Administrator, based on such criteria, is
requisite to protect the public welfare
from any known or anticipated adverse
effects associated with the presence of
[the] pollutant in the ambient air.” 2
The requirement that primary
standards provide an adequate margin
of safety was intended to address
uncertainties associated with
inconclusive scientific and technical
information available at the time of
standard setting. It was also intended to
provide a reasonable degree of
protection against hazards that research
has not yet identified. See State of
Mississippi v. EPA, 744 F. 3d 1334, 1353
(D.C. Cir. 2013) (“By requiring an
‘adequate margin of safety’, Congress
was directing EPA to build a buffer to
protect against uncertain and unknown
dangers to human health”); see also
Lead Industries Association v. EPA, 647
F.2d 1130, 1154 (D.C. Cir 1980);
American Petroleum Institute v. Costle,

1The legislative history of section 109 indicates
that a primary standard is to be set at “‘the
maximum permissible ambient air level . . . which
will protect the health of any [sensitive] group of
the population,” and that, for this purpose,
“reference should be made to a representative
sample of persons comprising the sensitive group
rather than to a single person in such a group.” S.
Rep. No. 91-1196, 91st Cong., 2d Sess. 10 (1970).

2 Welfare effects as defined in section 302(h) (42
U.S.C. 7602(h)) include, but are not limited to,
“effects on soils, water, crops, vegetation, man-
made materials, animals, wildlife, weather,
visibility and climate, damage to and deterioration
of property, and hazards to transportation, as well
as effects on economic values and on personal
comfort and well-being.”
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665 F.2d 1176, 1186 (D.C. Cir. 1981);
American Farm Bureau Federation v.
EPA, 559 F. 3d 512, 533 (D.C. Cir. 2009);
Association of Battery Recyclers v. EPA,
604 F. 3d 613, 617-18 (D.C. Cir. 2010).
Both kinds of uncertainties are
components of the risk associated with
pollution at levels below those at which
human health effects can be said to
occur with reasonable scientific
certainty. Thus, in selecting primary
standards that provide an adequate
margin of safety, the Administrator is
seeking not only to prevent pollution
levels that have been demonstrated to be
harmful but also to prevent lower
pollutant levels that may pose an
unacceptable risk of harm, even if the
risk is not precisely identified as to
nature or degree. The CAA does not
require the Administrator to establish a
primary NAAQS at a zero-risk level or
at background concentrations, see Lead
Industries v. EPA, 647 F.2d at 1156 n.51;
State of Mississippi v. EPA, 744 F. 3d at
1351, but rather at a level that reduces
risk sufficiently so as to protect public
health with an adequate margin of
safety.

In addressing the requirement for an
adequate margin of safety, the EPA
considers such factors as the nature and
severity of the health effects, the size of
sensitive population(s) 3 at risk, and the
kind and degree of the uncertainties that
must be addressed. The selection of any
particular approach for providing an
adequate margin of safety is a policy
choice left specifically to the
Administrator’s judgment. See Lead
Industries Association v. EPA, 647 F.2d
at 1161-62; State of Mississippi, 744 F.
3d at 1353.

In setting primary and secondary
standards that are “requisite” to protect
public health and welfare, respectively,
as provided in section 109(b), the EPA’s
task is to establish standards that are
neither more nor less stringent than
necessary for these purposes. In so
doing, the EPA may not consider the
costs of implementing the standards.
See generally, Whitman v. American
Trucking Associations, 531 U.S. 457,
465—472, 475-76 (2001). Likewise,
“[a]ttainability and technological
feasibility are not relevant
considerations in the promulgation of
national ambient air quality standards.”
American Petroleum Institute v. Costle,
665 F. 2d at 1185.

Section 109(d)(1) requires that “not
later than December 31, 1980, and at 5-
year intervals thereafter, the

3 As used here and similarly throughout this
document, the term “population” refers to people
having a quality or characteristic in common,
including a specific pre-existing illness or a specific
age or life stage.

Administrator shall complete a
thorough review of the criteria
published under section 108 and the
national ambient air quality standards

. . and shall make such revisions in
such criteria and standards and
promulgate such new standards as may
be appropriate . . ..” Section 109(d)(2)
requires that an independent scientific
review committee ‘‘shall complete a
review of the criteria. . . and the
national primary and secondary ambient
air quality standards . . . and shall
recommend to the Administrator any
new . . .standards and revisions of
existing criteria and standards as may be
appropriate . . ..” Since the early
1980’s, the Clean Air Scientific
Advisory Committee (CASAC) has
performed this independent review
function.*

C. Related Control Programs To
Implement Os Standards

States are primarily responsible for
ensuring attainment and maintenance of
ambient air quality standards once the
EPA has established them. Under
section 110 of the CAA, and related
provisions, states are to submit, for the
EPA’s approval, state implementation
plans (SIPs) that provide for the
attainment and maintenance of such
standards through control programs
directed to sources of the pollutants
involved. The states, in conjunction
with the EPA, also administer the PSD
program (CAA sections 160 to 169). In
addition, federal programs provide for
nationwide reductions in emissions of
Os precursors and other air pollutants
through the federal motor vehicle and
motor vehicle fuel control program
under title II of the CAA (sections 202
to 250) which involves controls for
emissions from mobile sources and
controls for the fuels used by these
sources, and new source performance
standards for stationary sources under
section 111 of the CAA. For some
stationary sources, the national
emissions standards for hazardous air
pollutants under section 112 of the CAA
may provide ancillary reductions in O3
precursors.

After the EPA establishes a new or
revised NAAQS, the CAA directs the
EPA and the states to take steps to
ensure that the new or revised NAAQS
is met. One of the first steps, known as
the initial area designations, involves
identifying areas of the country that
either are attaining or not attaining the
new or revised NAAQS along with the

4 Lists of CASAC members and of members of the
CASAC Ozone Review Panel are available at:
http://yosemite.epa.gov/sab/sabpeople.nsf/Web
CommitteesSubCommittees/Ozone % 20Review
%20Panel.

nearby areas that contribute to the
violations. Upon designation of
nonattainment areas, certain states
would then be required to develop SIPs
to attain the standards. In developing
their attainment plans, states would first
take into account projected emission
reductions from federal and state rules
that have been already adopted at the
time of plan submittal. A number of
significant emission reduction programs
that will lead to reductions of O3
precursors are in place today or are
expected to be in place by the time any
new SIPs will be due. Examples of such
rules include the Nitrogen Oxides (NOx)
SIP Call, Clean Air Interstate Rule
(CAIR), and Cross-State Air Pollution
Rule (CSAPR),5 regulations controlling
onroad and nonroad engines and fuels,
the utility and industrial boilers
hazardous air pollutant rules, and
various other programs already adopted
by states to reduce emissions from key
emissions sources. States would then
evaluate the level of additional emission
reductions needed for each
nonattainment area to attain the O3
standards ‘“‘as expeditiously as
practicable,” and adopt new state
regulations as appropriate. Section VII
of this preamble includes additional
discussion of designation and
implementation issues associated with
any revised O3 NAAQS.

D. Review of Air Quality Criteria and
Standards for O3

The EPA first established primary and
secondary NAAQS for photochemical
oxidants in 1971 (36 FR 8186, April 30,
1971). The EPA set both primary and
secondary standards at a level of 0.08
parts per million (ppm), 1-hr average,
total photochemical oxidants, not to be
exceeded more than one hour per year.
The EPA based the standards on
scientific information contained in the
1970 Air Quality Criteria for
Photochemical Oxidants (U.S. DHEW,
1970). The EPA initiated the first
periodic review of the NAAQS for
photochemical oxidants in 1977. Based
on the 1978 Air Quality Criteria for
Ozone and Other Photochemical
Oxidants (U.S. EPA, 1978), the EPA
published proposed revisions to the
original NAAQS in 1978 (43 FR 16962)
and final revisions in 1979 (44 FR 8202).
At that time, the EPA revised the level
of the primary and secondary standards
from 0.08 to 0.12 ppm and changed the

5The Cross-State Air Pollution Rule was recently
upheld by the Supreme Court in Environmental
Protection Agency v. EME Homer City Generation,
U.S. (2014). The DC Circuit has since lifted the stay
of the rule. Order, Document #1518738, EME Homer
City Generation, L.P. v. EPA, Case #11-1302 (D.C.
Cir. Oct. 23, 2014).


http://yosemite.epa.gov/sab/sabpeople.nsf/WebCommitteesSubCommittees/Ozone%20Review%20Panel
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indicator from photochemical oxidants
to O3, and the form of the standards
from a deterministic (i.e., not to be
exceeded more than one hour per year)
to a statistical form. This statistical form
defined attainment of the standards as
occurring when the expected number of
days per calendar year with maximum
hourly average concentration greater
than 0.12 ppm equaled one or less.

Following the final decision in the
1979 review, the City of Houston
challenged the Administrator’s decision
arguing that the standard was arbitrary
and capricious because natural Os;
concentrations and other physical
phenomena in the Houston area made
the standard unattainable in that area.
The U.S. Court of Appeals for the
District of Columbia Circuit (D.C.
Circuit) rejected this argument, holding
(as noted above) that attainability and
technological feasibility are not relevant
considerations in the promulgation of
the NAAQS. The court also noted that
the EPA need not tailor the NAAQS to
fit each region or locale, pointing out
that Congress was aware of the difficulty
in meeting standards in some locations
and had addressed this difficulty
through various compliance related
provisions in the CAA. See APIv.
Costle, 665 F.2d 1176, 1184—6 (D.C. Cir.
1981).

In 1982, the EPA announced plans to
revise the 1978 Air Quality Criteria
document (47 FR 11561), and in 1983,
the EPA initiated the second periodic
review of the O; NAAQS (48 FR 38009).
The EPA subsequently published the
1986 Air Quality Criteria for Ozone and
Other Photochemical Oxidants (U.S.
EPA, 1986) and the 1989 Staff Paper
(U.S. EPA, 1989). Following publication
of the 1986 Air Quality Criteria
Document (AQCD), a number of
scientific abstracts and articles were
published that appeared to be of
sufficient importance concerning
potential health and welfare effects of
Os; to warrant preparation of a
Supplement (U.S. EPA, 1992). On
August 10, 1992, under the terms of a
court order, the EPA published a
proposed decision to retain the existing
primary and secondary standards (57 FR
35542). The notice explained that the
proposed decision would complete the
EPA’s review of information on health
and welfare effects of Oz assembled over
a 7-year period and contained in the
1986 AQCD and its 1992 Supplement.
The proposal also announced the EPA’s
intention to proceed as rapidly as
possible with the next review of the air
quality criteria and standards for O3 in
light of emerging evidence of health
effects related to 6- to 8-hour O3
exposures. On March 9, 1993, the EPA

concluded the review by affirming its
proposed decision to retain the existing
primary and secondary standards (58 FR
13008).

In August 1992, the EPA announced
plans to initiate the third periodic
review of the air quality criteria and O3
NAAQS (57 FR 35542). In December
1996, the EPA proposed to replace the
then-existing 1-hour primary and
secondary standards with 8-hour
average O; standards set at a level of
0.08 ppm (equivalent to 0.084 ppm
using standard rounding conventions)
(61 FR 65716). The EPA also proposed
to establish a new distinct secondary
standard using a biologically based
cumulative, seasonal form. The EPA
completed this review on July 18, 1997
(62 FR 38856) by setting the primary
standard at a level of 0.08 ppm, based
on the annual fourth-highest daily
maximum 8-hr average concentration,
averaged over three years, and setting
the secondary standard identical to the
revised primary standard. In reaching
this decision, the EPA identified several
reasons supporting its decision to reject
a potential alternate standard set at 0.07
ppm. Most importantly, the EPA
pointed out the scientific uncertainty at
lower concentrations and placed
significant weight on the fact that no
CASAC panel member supported a
standard level set lower than 0.08 ppm
(62 FR 38868). In addition to noting the
uncertainties in the health evidence for
exposure concentrations below 0.08
ppm and the advice of CASAC, the EPA
noted that a standard set at a level of
0.07 ppm would be closer to peak
background concentrations that
infrequently occur in some areas due to
nonanthropogenic sources of O
precursors (62 FR 38856, 38868; July 18,
1997).

On May 14, 1999, in response to
challenges by industry and others to the
EPA’s 1997 decision, the D.C. Circuit
remanded the O3 NAAQS to the EPA,
finding that section 109 of the CAA, as
interpreted by the EPA, effected an
unconstitutional delegation of
legislative authority. American Trucking
Assoc. v. EPA, 175 F.3d 1027, 1034—
1040 (D.C. Cir. 1999) (“ATA I”). In
addition, the court directed that, in
responding to the remand, the EPA
should consider the potential beneficial
health effects of Os pollution in
shielding the public from the effects of
solar ultraviolet (UV) radiation, as well
as adverse health effects. Id. at 1051-53.
In 1999, the EPA petitioned for
rehearing en banc on several issues
related to that decision. The court
granted the request for rehearing in part
and denied it in part, but declined to
review its ruling with regard to the

potential beneficial effects of O3
pollution. 195 F.3d 4, 10 (D.C. Cir.,
1999) (“ATA II”’). On January 27, 2000,
the EPA petitioned the U.S. Supreme
Court for certiorari on the constitutional
issue (and two other issues), but did not
request review of the ruling regarding
the potential beneficial health effects of
Os. On February 27, 2001, the U.S.
Supreme Court unanimously reversed
the judgment of the D.C. Circuit on the
constitutional issue. Whitman v.
American Trucking Assoc., 531 U.S.
457, 472-74 (2001) (holding that section
109 of the CAA does not delegate
legislative power to the EPA in
contravention of the Constitution). The
Court remanded the case to the D.C.
Circuit to consider challenges to the O
NAAQS that had not been addressed by
that court’s earlier decisions. On March
26, 2002, the D.C. Circuit issued its final
decision on remand, finding the 1997 O3
NAAQS to be “neither arbitrary nor
capricious,” and so denying the
remaining petitions for review.
American Trucking Associations, Inc. v.
EPA, 283 F.3d 355, 379 (D.C. Cir., 2002)
(“ATA II").

Specifically, in ATA III, the D.C.
Circuit upheld the EPA’s decision on
the 1997 O3 standard as the product of
reasoned decision-making. With regard
to the primary standard, the court made
clear that the most important support
for EPA’s decision to revise the standard
was the health evidence of insufficient
protection afforded by the then-existing
standard (‘“‘the record is replete with
references to studies demonstrating the
inadequacies of the old one-hour
standard”), as well as extensive
information supporting the change to an
8-hour averaging time. 283 F.3d at 378.
The court further upheld the EPA’s
decision not to select a more stringent
level for the primary standard noting
“the absence of any human clinical
studies at ozone concentrations below
0.08 [ppm]” which supported EPA’s
conclusion that “the most serious health
effects of ozone are ‘less certain’ at low
concentrations, providing an eminently
rational reason to set the primary
standard at a somewhat higher level, at
least until additional studies become
available.” Id. (internal citations
omitted). The Court also pointed to the
significant weight that the EPA properly
placed on the advice it received from
CASAC. Id. at 379. In addition, the court
noted that “although relative proximity
to peak background O; concentrations
did not, in itself, necessitate a level of
0.08 [ppml, EPA could consider that
factor when choosing among the three
alternative levels.” Id.

Independently of the litigation, the
EPA responded to the court’s remand to
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consider the potential beneficial health
effects of O3 pollution in shielding the
public from effects of UV radiation. The
EPA provisionally determined that the
information linking changes in patterns
of ground-level O3 concentrations to
changes in relevant patterns of
exposures to UV radiation of concern to
public health was too uncertain, at that
time, to warrant any relaxation in 1997
03 NAAQS. The EPA also expressed the
view that any plausible changes in UV—
B radiation exposures from changes in
patterns of ground-level Os;
concentrations would likely be very
small from a public health perspective.
In view of these findings, the EPA
proposed to leave the 1997 8-hour
NAAQS unchanged (66 FR 57268, Nov.
14, 2001). After considering public
comment on the proposed decision, the
EPA published its final response to this
remand on January 6, 2003, re-affirming
the 8-hour O3 NAAQS set in 1997 (68
FR 614).

The EPA initiated the fourth periodic
review of the air quality criteria and O3
standards in September 2000 with a call
for information (65 FR 57810). The
schedule for completion of that review
was ultimately governed by a consent
decree resolving a lawsuit filed in
March 2003 by plaintiffs representing
national environmental and public
health organizations, who maintained
that the EPA was in breach of a
mandatory legal duty to complete
review of the O; NAAQS within a
statutorily mandated deadline. On July
11, 2007, the EPA proposed to revise the
level of the primary standard within a
range of 0.075 to 0.070 ppm (72 FR
37818). Documents supporting this
proposed decision included the Air
Quality Criteria for Ozone and Other
Photochemical Oxidants (U.S. EPA,
2006a) and the Staff Paper (U.S. EPA,
2007) and related technical support
documents. The EPA also proposed two
options for revising the secondary
standard: (1) Replace the current
standard with a cumulative, seasonal
standard, expressed as an index of the
annual sum of weighted hourly
concentrations cumulated over 12
daylight hours during the consecutive 3-
month period within the O3 season with
the maximum index value, set at a level
within the range of 7 to 21 ppm-hrs, or
(2) set the secondary standard identical
to the proposed primary standard. The
EPA completed the review with
publication of a final decision on March
27,2008 (73 FR 16436). In that final
rule, the EPA revised the NAAQS by
lowering the level of the 8-hour primary
05 standard from 0.08 ppm to 0.075
ppm, not otherwise revising the primary

standard, and adopting a secondary
standard identical to the revised
primary standard. In May 2008, state,
public health, environmental, and
industry petitioners filed suit
challenging the EPA’s final decision on
the 2008 O3 standards. On September
16, 2009, the EPA announced its
intention to reconsider the 2008 O
standards, and initiated a rulemaking to
do so. At the EPA’s request, the Court
held the consolidated cases in abeyance
pending the EPA’s reconsideration of
the 2008 decision.

On January 19, 2010 (75 FR 2938), the
EPA issued a notice of proposed
rulemaking to reconsider the 2008 final
decision. In that notice, the EPA
proposed that further revisions of the
primary and secondary standards were
necessary to provide a requisite level of
protection to public health and welfare.
The EPA proposed to decrease the level
of the 2008 8-hour primary standard
from 0.075 ppm to a level within the
range of 0.060 to 0.070 ppm, and to
change the secondary standard to a new
cumulative, seasonal standard
expressed as an annual index of the sum
of weighted hourly concentrations,
cumulated over 12 hours per day (8 a.m.
to 8 p.m.), during the consecutive 3-
month period within the Oz season with
a maximum index value, set at a level
within the range of 7 to 15 ppm-hours.
The Agency also solicited CASAC
review of the proposed rule on January
25, 2010 and solicited additional
CASAC advice on January 26, 2011.
After considering comments from
CASAC and the public, the EPA
prepared a draft final rule, which was
submitted for interagency review
pursuant to Executive Order 12866. On
September 2, 2011, consistent with the
direction of the President, the
Administrator of the Office of
Information and Regulatory Affairs
(OIRA), Office of Management and
Budget (OMB), returned the draft final
rule to the EPA for further
consideration. In view of this return and
the fact that the Agency’s next periodic
review of the O3 NAAQS required under
CAA section 109 had already begun (as
announced on September 29, 2008), the
EPA deferred the decisions involved in
the reconsideration until it completed
its statutorily required periodic review.

In light of EPA’s decision to
consolidate the reconsideration with the
current review, the D.C. Circuit
proceeded with the litigation on the
2008 final decision. On July 23, 2013,
the Court upheld the EPA’s 2008
primary O3 standard, but remanded the
2008 secondary standard to the EPA.
State of Mississippi v. EPA, 744 F.3d
1334. With respect to the primary

standard, the court first held that the
EPA reasonably determined that the
existing standard was not requisite to
protect public health with an adequate
margin of safety, and consequently
required revision. Specifically, the court
noted that there were ‘numerous
epidemiologic studies linking health
effects to exposure to ozone levels
below 0.08 ppm and clinical human
exposure studies finding a causal
relationship between health effects and
exposure to ozone levels at and below
0.08 ppm.” 744 F.3d at 1345. The court
also specifically endorsed the weight of
evidence approach utilized by the EPA
in its deliberations. Id. at 1344.

The court went on to reject arguments
that the EPA should have adopted a
more stringent primary standard.
Dismissing arguments that a clinical
study (as properly interpreted by the
EPA) showing effects at 0.06 ppm
necessitated a standard level lower than
that selected, the court noted that this
was a single, limited study. Id. at 1350.
With respect to the epidemiologic
evidence, the court accepted the EPA’s
argument that there could be legitimate
uncertainty that a causal relationship
between O3 and 8-hour exposures less
than 0.075 ppm exists, so that
associations at lower levels reported in
epidemiologic studies did not
necessitate a more stringent standard.
Id. at 1351-52.5

The court also rejected arguments that
an 8-hour primary standard of 0.075
ppm failed to provide an adequate
margin of safety, noting that margin of
safety considerations involved policy
judgments by the agency, and that by
setting a standard “appreciably below”
the level of the current standard (0.08
ppm), the agency had made a reasonable
policy choice. Id. Finally, the court
rejected arguments that the EPA’s
decision was inconsistent with
CASAC’s scientific recommendations
because CASAC had been insufficiently
clear in its recommendations whether it
was providing scientific or policy
recommendations, and the EPA had
reasonably addressed CASAC’s policy
recommendations. Id. at 1357-58.

With respect to the secondary
standard, the court held that because the
EPA had failed to identify a level of air
quality requisite to protect public
welfare, the EPA’s comparison between

6 The court cautioned, however, that “perhaps
more [clinical] studies like the Adams studies will
yet reveal that the 0.060 ppm level produces
significant adverse decrements that simply cannot
be attributed to normal variation in lung function,”
and further cautioned that ““‘agencies may not
merely recite the terms ‘substantial uncertainty’ as
a justification for their actions.” Id. at 1350, 1357
(internal citations omitted).
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the primary and secondary standards for
determining if requisite protection for
public welfare was afforded by the
primary standard did not comply with
the CAA. The court thus rejected the
EPA’s explanation for setting the
secondary standard identical to the
revised 8-hour primary standard, and
remanded the secondary standard to the
EPA. Id. at 1360-62.

At the time of the court’s decision, the
EPA had already completed significant
portions of its next statutorily required
periodic review of the O3 NAAQS. On
September 29, 2008, the EPA
announced the initiation of a new
periodic review of the air quality criteria
for O; and related photochemical
oxidants and issued a call for
information in the Federal Register (73
FR 56581, Sept. 29, 2008). A wide range
of external experts, as well as the EPA
staff, representing a variety of areas of
expertise (e.g., epidemiology, human
and animal toxicology, statistics, risk/
exposure analysis, atmospheric science,
ecology, biology, plant science,
ecosystem services) participated in a
workshop. This workshop was held on
October 28-29, 2008 in Research
Triangle Park, NC. The workshop
provided an opportunity for a public
discussion of the key policy-relevant
issues around which the EPA would
structure this O; NAAQS review and the
most meaningful new science that
would be available to inform our
understanding of these issues.

Based in part on the workshop
discussions, the EPA developed a draft
Integrated Review Plan (IRP) outlining
the schedule, process, and key policy-
relevant questions that would guide the
evaluation of the air quality criteria for
O3 and the review of the primary and
secondary Oz NAAQS. A draft of the IRP
was released for public review and
comment in September 2009. This IRP
was the subject of a consultation with
the CASAC on November 13, 2009 (74
FR 54562; October 22, 2009).” The EPA
considered comments received from
that consultation and from the public in
finalizing the plan and in beginning the
review of the air quality criteria. The
EPA’s overall plan and schedule for this
review is presented in the Integrated
Review Plan for the Ozone National
Ambient Air Quality Standards.?

As part of the process of preparing the
05 ISA, the EPA’s NCEA hosted a
workshop to review and discuss

7 See http://yosemite.epa.gov/sab/sabproduct.nsf/
WebProjectsbyTopicCASAC!OpenView for more
information on CASAC activities related to the
current O3 NAAQS review.

8EPA 452/R-11-006; April 2011; Available:
http://www.epa.gov/ttn/naaqs/standards/ozone/
data/2011_04_OzonelRP.pdf.

preliminary drafts of key sections of the
ISA on August 6, 2010 (75 FR 42085,
July 20, 2010). The CASAC and the
public reviewed the first external review
draft ISA (U.S. EPA, 2011a; 76 FR
10893, February 28, 2011) at a meeting
held in May 19-20, 2011 (76 FR 23809;
April 28, 2011). Based on CASAC and
public comments, NCEA prepared a
second draft ISA (U.S. EPA, 2011b; 76
FR 60820, September 30, 2011). CASAC
and the public reviewed this draft at a
January 9-10, 2012 (76 FR 236,
December 8, 2011) meeting. Based on
CASAC and public comments, NCEA
prepared a third draft ISA (U.S. EPA
2012a; 77 FR 36534; June 19, 2012),
which was reviewed at a CASAC
meeting in September 2012. The EPA
released the final ISA (EPA/600/R-10/
076F) in February 2013.

The EPA presented its plans for
conducting the Risk and Exposure
Assessments (REAs) that build on the
scientific evidence presented in the ISA,
in two planning documents titled Ozone
National Ambient Air Quality
Standards: Scope and Methods Plan for
Health Risk and Exposure Assessment
and Ozone National Ambient Air
Quality Standards: Scope and Methods
Plan for Welfare Risk and Exposure
Assessment (henceforth, Scope and
Methods Plans).? These planning
documents outlined the scope and
approaches that staff planned to use in
conducting quantitative assessments, as
well as key issues that would be
addressed as part of the assessments.
The EPA released these documents for
public comment in April 2011, and
consulted with CASAC on May 19-20,
2011 (76 FR 23809; April 28, 2011). In
designing and conducting the initial
health risk and welfare risk assessments,
the EPA considered CASAC comments
(Samet, 2011) on the Scope and
Methods Plans and also considered
public comments. In May 2012, the EPA
issued a memo titled Updates to
Information Presented in the Scope and
Methods Plans for the Ozone NAAQS
Health and Welfare Risk and Exposure
Assessments that described changes to
elements of the scope and methods
plans and provided a brief explanation
of each change and the reason for it.

In July 2012, the EPA made the first
drafts of the Health and Welfare REAs
available for CASAC review and public
comment (77 FR 42495, July 19, 2012).
The first draft PA 10 was made available

9EPA—-452/P-11-001 and -002; April 2011;
Available: http://www.epa.gov/ttn/naaqs/
standards/ozone/s_o03_2008_pd.html.

10 The PA is prepared by the staff in the EPA’s
Office of Air Quality Planning and Standards
(OAQPS). It presents a staff evaluation of the policy
implications of the key scientific and technical

for CASAC review and public comment
in August 2012. These documents were
reviewed by the CASAC O; Panel at a
public meeting in September 2012. The
second draft REAs and PA, made
available by the EPA in January 2014
(79 FR 4694, January 29, 2014), were
prepared with consideration of advice
from CASAC (Frey and Samet, 2012a,
2012b) and comments from the public.
These drafts were reviewed by the
CASAG O3 Panel at a public meeting on
March 25-27, 2014. The CASAC issued
final reports on the second drafts of the
HREA on July 1, 2014 (Frey, 2014a), and
the WREA on June 18, 2014 (Frey,
2014b), respectively. The CASAC issued
a final report on the second draft PA on
June 26, 2014 (Frey, 2014c). The final
versions of the HREA (U.S. EPA 2014a),
WREA (U.S. EPA, 2014b), and PA (U.S.
EPA, 2014c) were made available by the
EPA in August, 2014. These documents
reflect staff’s consideration of the
comments and recommendations made
by CASAC, as well as comments made
by members of the public, in their
review of the draft versions of these
documents.

E. Ozone Air Quality

Ozone is formed near the Earth’s
surface due to chemical interactions
involving solar radiation and precursor
pollutants including volatile organic
compounds (VOCs), nitrogen oxides
(NOx), methane (CH4) and carbon
monoxide (CO). The precursor
emissions leading to O3 formation can
result from both man-made sources (e.g.,
motor vehicles and electric power
generation) and natural sources (e.g.,
vegetation and wildfires). Occasionally,
O3 that is created naturally in the
stratosphere can also contribute to O3
levels near the surface. Once formed, O3
can be transported by winds before
eventually being removed from the
atmosphere via chemical reactions or
deposition to surfaces. In sum, O3
concentrations are influenced by
complex interactions between precursor
emissions, meteorological conditions,
and surface characteristics.

In order to continuously assess O3 air
pollution levels, state and local
environmental agencies operate O3
monitors at various locations and

information in the ISA and REAs for the EPA’s
consideration. The PA provides a transparent
evaluation, and staff conclusions, regarding policy
considerations related to reaching judgments about
the adequacy of the current standards, and if
revision is considered, what revisions may be
appropriate to consider. The PA is intended to help
“bridge the gap” between the agency’s scientific
assessments presented in the ISA and REAs, and
the judgments required of the EPA Administrator in
determining whether it is appropriate to retain or
revise the NAAQS.


http://yosemite.epa.gov/sab/sabproduct.nsf/WebProjectsbyTopicCASAC!OpenView
http://yosemite.epa.gov/sab/sabproduct.nsf/WebProjectsbyTopicCASAC!OpenView
http://www.epa.gov/ttn/naaqs/standards/ozone/data/2011_04_OzoneIRP.pdf
http://www.epa.gov/ttn/naaqs/standards/ozone/data/2011_04_OzoneIRP.pdf
http://www.epa.gov/ttn/naaqs/standards/ozone/s_o3_2008_pd.html
http://www.epa.gov/ttn/naaqs/standards/ozone/s_o3_2008_pd.html
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subsequently submit the data to the
EPA. At present, there are
approximately 1,400 monitors across the
U.S. reporting hourly O3 averages
during the times of the year when local
Os pollution can be important. Much of
this monitoring is focused on O3
measurements in urban areas where
precursor emissions tend to be largest,
as well as locations directly downwind
of these areas, but there are also over
100 sites in rural areas where high
levels of O5 can periodically exist due
to transport from upwind sources. Based
on data from this national network, the
EPA estimates that approximately 133
million Americans live in counties
where O3 concentrations were above the
level of the existing health-based
NAAQS of 0.075 ppm at least 4 days in
2012. High O3 values can occur almost
anywhere within the contiguous 48
states, although locations in California,
Texas, and the Northeast Corridor are
especially subject to poor O3 air quality.
From a temporal perspective, the
highest daily peak O3 concentrations
generally tend to occur during the
afternoon within the warmer months
due to higher solar radiation and other
conducive meteorological conditions
during these times. The exceptions to
this general rule include: (1) Some rural
sites where transport of O3 from upwind
areas of regional production can
occasionally result in high nighttime
levels of Os, (2) high-elevation sites
periodically influenced by stratospheric
intrusions, and (3) certain locations in
the western U.S. where large quantities
of O3 precursors emissions associated
with oil and gas development can be
trapped by strong inversions associated
with snow cover during the colder
months and efficiently converted to Os.

One of the challenging aspects of
developing plans to reduce emissions
leading to high O3 concentrations is that
the response of O3 to precursor
reductions is nonlinear. In particular,
NOx causes both the formation and
destruction of Os. The net impact of
NOx emissions on O3 concentrations
depends on the local quantities of NOx,
VOC, and sunlight which interact in a
set of complex chemical reactions. In
some areas, such as urban centers where
NOx emissions typically are high, NOx
leads to the net destruction of O3,
making O3 levels lower in the
immediate vicinity. This phenomenon
is particularly pronounced under
conditions that lead to low O3
concentrations (i.e. during cool, cloudy
weather and at night when
photochemical activity is limited or
nonexistent). However, while NOx can
initially destroy O3 near the emission

sources, these same NOx emissions
eventually do react to form more Os
downwind. Photochemical model
simulations suggest that the additional
expected reductions in NOx emissions
will slightly increase O3 concentrations
on days with lower O3 concentrations in
areas in close proximity to NOx sources,
while at the same time decreasing the
highest O3 concentrations in outlying
areas. See generally, U.S. EPA, 2014a
(section 2.2.1).

At present, both the primary and
secondary NAAQS use the annual
fourth-highest daily maximum 8-hour
concentration, averaged over 3 years, as
the form of the standard. An additional
air quality metric, referred to as W126,
is often used to assess cumulative
impact of O3 exposure on ecosystems
and vegetation. W126 is a seasonal
aggregate of weighted hourly O; values
observed between 8 a.m. and 8 p.m. As
Os precursor emissions have decreased
across the U.S., O3 design values 11 have
concurrently shown a modest
downward trend. Ozone design values
decreased by approximately 9% on
average between 2000 and 2012. Air
quality model simulations estimate that
peak O3 levels will continue to improve
over the next decade as additional
reductions in O3 precursors from power
plants, motor vehicles, and other
sources are realized.

In addition to being affected by
changing emissions, future Os
concentrations will also be affected by
climate change. Modeling studies in
EPA’s Interim Assessment (U.S. EPA,
2009b) and cited in support of the 2009
Endangerment Finding (74 FR 66,496;
Dec. 15, 2009) show that, while the
impact is not uniform, climate change
has the potential to cause increases in
summertime O3z concentrations over
substantial regions of the country, with
increases tending to occur during higher
peak pollution episodes in the summer,
if offsetting emissions reductions are not
made. Increases in temperature are
expected to be the principal factor in
driving any ozone increases, although
increases in stagnation frequency may
also contribute (Jacob and Winner,
2009). These increases in Oz pollution
over broad areas of the U.S., including
in the largest metropolitan areas with
the worst Oz problems, increase the risk
of morbidity and mortality. Children,
people with asthma or other lung
diseases, older adults, and people who
are active outdoors, including outdoor
workers, are among the most vulnerable
to these Os-related health effects. If

11 A design value is a statistic that describes the
air quality status of a given location relative to the
level of the NAAQS.

unchecked, climate change has the
potential to offset some of the
improvements in O; air quality, and
therefore some of the improvements in
public health, that are expected from
reductions in emissions of O3
precursors.

Another challenging aspect of the Os
issue is the involvement of sources of Os
and O3 precursors beyond those from
domestic, anthropogenic sources.
Modeling analyses have suggested that
nationally the majority of O
exceedances are predominantly caused
by anthropogenic emissions from within
the U.S. However, observational and
modeling analyses have concluded that
O3 concentrations in some locations in
the U.S. can be substantially influenced
by sources that may not be suited to
domestic control measures. I