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TABLE II–5.—UPWIND STATES THAT CONTAIN SOURCES THAT CONTRIBUTE SIGNIFICANTLY TO 1-HR NONATTAINMENT IN
DOWNWIND STATES 1—Continued

Downwind state Upwind states

New Hampshire .................................................. CT, DC*, DE*, MD*, MA, NJ, NY, OH*, PA, RI, VA*.
New Jersey ......................................................... DE, DC, IL*, IN*, KY, MD, MI, NY, NC, OH, PA, VA, WV.
New York ............................................................ DE, DC, IL, IN, KY, MD, MI, NJ, NC, OH, PA, VA, WV.
Ohio ..................................................................... IN, KY, TN, NC.
Pennsylvania ....................................................... DE, DC, MD, NJ, NC, OH, VA, WV.
Rhode Island ....................................................... DE, DC, MD, NJ, NY, OH, PA, VA, WV.
Tennessee .......................................................... AL, GA, SC.
Virginia ................................................................ DE, DC, IN*, KY, MD, MI*, NC*, OH, PA, WV.
Wisconsin ............................................................ AL*, IL*, IN*, KY*, MO*, TN* .

1 Upwind States marked with an asterisk (*) are considered to significantly contribute to the downwind State because they contribute to an
interstate nonattainment area that includes part of the downwind State. New Hampshire is included in the Boston/Portsmouth area; Connecticut
and New Jersey are included in the New York City area; Kentucky is included in the Cincinnati area; Delaware is included in the Philadelphia
area; Illinois is included in the St. Louis area; Illinois, Indiana, Michigan, and Wisconsin are included in the Lake Michigan area; and Maryland
and Virginia are included in the Washington, DC area.

TABLE II–6.—DOWNWIND STATES TO WHICH SOURCES IN UPWIND STATES CONTRIBUTE SIGNIFICANTLY FOR THE 8-HOUR
STANDARD

Upwind state Downwind states

Alabama .............................................................. GA, IL, IN, KY, MI, MO, NC, OH, PA, SC, TN, VA.
Connecticut ......................................................... ME, MA, NH, RI.
Delaware ............................................................. CT, ME, MA, NH, NJ, NY, PA, RI, VA.
District of Columbia ............................................. CT, ME, MD, MA, NH, NJ, NY, PA, RI, VA.
Georgia ............................................................... AL, IL, IN, KY, MI, MO, NC, SC, TN, VA.
Illinois .................................................................. AL, CT, DC, DE, IN, KY, MD, MI, MO, NJ, NY, OH, PA, RI, TN, WV, WI.
Indiana ................................................................ DE, IL, KY, MD, MI, MO, NJ, NY, OH, PA, TN, VA, WV, WI.
Kentucky ............................................................. AL, DC, DE, GA, IL, IN, MD, MI, MO, NJ, NY, NC, OH, PA, SC, TN, VA, WV, WI.
Maryland ............................................................. CT, DE, DC, ME, MA, NH, NJ, NY, PA, RI, VA.
Massachusetts .................................................... ME, NH
Michigan .............................................................. CT, DC, DE, MD, MA, NJ, NY, OH, PA, WV.
Missouri ............................................................... IL, IN, KY, MI, OH, PA, TN, WI.
New Jersey ......................................................... CT, ME, MA, NH, NY, PA, RI.
New York ............................................................ CT, ME, MA, NH, NJ, PA, RI.
North Carolina ..................................................... AL, CT, DE, GA, IN, KY, ME, MD, MA, NJ, NY, OH, PA, RI, SC, TN, VA, WV.
Ohio ..................................................................... CT, DC, DE, IN, KY, MD, MA, MI, NJ, NY, NC, PA, RI, TN, VA, WV.
Pennsylvania ....................................................... CT, DC, DE, ME, MD, MA, NH, NJ, NY, OH, RI, VA.
Rhode Island ....................................................... ME, MA, NH.
South Carolina .................................................... AL, GA, IN, KY, NC, TN, VA.
Tennessee .......................................................... AL, DC, DE, GA, IL, IN, KY, MD, MI, MO, NC, OH, PA, SC, VA, WV, WI.
Virginia ................................................................ CT, DE, DC, ME, MD, MA, NJ, NY, NC, OH, PA, RI, SC, WV.
West Virginia ....................................................... CT, DC, DE, IN, KY, MD, MA, NJ, NY, NC, OH, PA, RI, SC, TN, VA.
Wisconsin ............................................................ MI.

TABLE II–7.—UPWIND STATES THAT CONTAIN SOURCES THAT CONTRIBUTE SIGNIFICANTLY TO 8-HOUR NONATTAINMENT IN
DOWNWIND STATES.

Downwind state Upwind states

Alabama .............................................................. GA, IL, KY, NC, SC, TN.
Connecticut ......................................................... DE, DC, IL, MD, MI, NJ, NY, NC, OH, PA, VA, WV.
District of Columbia ............................................. IL, KY, MD, MI, OH, PA, TN, VA, WV.
Delaware ............................................................. IL, IN, KY, MI, NC, OH, PA, TN, VA, WV.
Georgia ............................................................... AL, KY, NC, SC, TN.
Illinois .................................................................. AL, GA, IN, KY, MO, TN.
Indiana ................................................................ AL, GA, IL, KY, MO, NC, OH, SC, TN, WV.
Kentucky ............................................................. AL, GA, IL, IN, MO, NC, OH, SC, TN, WV.
Maine .................................................................. CT, DE, DC, MD, MA, NJ, NY, NC, PA, RI, VA
Maryland ............................................................. DC, IL, IN, KY, MI, NC, OH, PA, TN, VA, WV.
Massachusetts .................................................... CT, DE, DC, MD, MI, NJ, NY, NC, OH, PA, RI, VA, WV.
Michigan .............................................................. AL, GA, IL, IN, KY, MO, OH, TN, WI.
Missouri ............................................................... AL, GA, IL, IN, KY, TN.
New Hampshire .................................................. CT, DE, DC, MD, MA, NJ, NY, PA, RI.
New Jersey ......................................................... DE, DC, IL, IN, KY, MD, MI, NC, NY, OH, PA, VA, WV.
New York ............................................................ DE, DC, IL, IN, KY, MD, MI, NC, NJ, OH, PA, VA, WV.
North Carolina ..................................................... AL, GA, KY, OH, SC, TN, VA, WV.
Ohio ..................................................................... AL, IL, IN, KY, MI, MO, NC, PA, TN, VA, WV.
Pennsylvania ....................................................... AL, DE, DC, IL, IN, KY, MD, MI, MO, NJ, NY, NC, OH, TN, VA, WV.
Rhode Island ....................................................... CT, DE, DC, IL, MD, NJ, NY, NC, OH, PA, VA, WV.
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TABLE II–7.—UPWIND STATES THAT CONTAIN SOURCES THAT CONTRIBUTE SIGNIFICANTLY TO 8-HOUR NONATTAINMENT IN
DOWNWIND STATES.—Continued

Downwind state Upwind states

South Carolina .................................................... AL, GA, KY, NC, TN, VA, WV.
Tennessee .......................................................... AL, GA, IL, IN, KY, MO, NC, OH, SC, WV.
Virginia ................................................................ AL, DE, DC, GA, IN, KY, MD, NC, OH, PA, SC, TN, WV.
West Virginia ....................................................... IL, IN, KY, MI, NC, OH, TN, VA.
Wisconsin ............................................................ IL, IN, KY, MO, TN.

c. Examples of Contributions From
Upwind States to Downwind
Nonattainment. A full discussion of
EPA’s analysis supporting the
determination that specific upwind
States contribute significantly to
individual downwind States under the
1-hour and 8-hour NAAQS is provided
in the Air Quality Modeling TSD.
Examples of the types of contributions
which link individual upwind States to
downwind areas are provided below for
the 1-hour NAAQS for the 23 upwind
jurisdictions.

—Alabama’s Contribution to 1-Hour
Nonattainment in Atlanta

Magnitude of Contribution: The
maximum contribution is 39 ppb
(CAMx Metric 2); the highest daily
average contribution is 31 ppb (CAMx
Metric 3).

Frequency of Contribution: Alabama
contributes at least 10 ppb to 12 percent
of the 1-hr exceedences (UAM–V
Metrics 1 and 2).

Relative Amount: The total
contribution from Alabama is equivalent
to 14 percent of the total amount >=125
ppb in Atlanta (UAM–V Metric 3);
Alabama contributes 8 percent of the
total manmade ppb >= 125 ppb in
Atlanta (CAMx Metric 4; 4-episode
average percent contribution).

—Connecticut/Rhode Island’s
Contribution to 1-Hour Nonattainment
in Western Massachusetts

Magnitude of Contribution: The
maximum contribution is 61 ppb
(CAMx Metric 2); the highest daily
average contribution is 50 ppb (CAMx
Metric 3).

Frequency of Contribution:
Connecticut/Rhode Island contribute at
least 10 ppb to 100 percent of the 1-hr
exceedences (CAMx Metrics 1 and 2).

Relative Amount: Connecticut/Rhode
Island contribute 35 percent of the total
manmade ppb >= 125 ppb in Western
Massachusetts (CAMx Metric 4; 4-
episode average percent contribution).

—Georgia’s Contribution to 1-Hour
Nonattainment in Birmingham

Magnitude of Contribution: The
maximum contribution is 51 ppb

(CAMx Metric 2); the highest daily
average contribution is 24 ppb (CAMx
Metric 3).

Frequency of Contribution: Georgia
contributes at least 10 ppb to 11 percent
of the 1-hr exceedences (UAM–V
Metrics 1 and 2).

Relative Amount: The total
contribution from Georgia is equivalent
to 12 percent of the total amount >=125
ppb in Birmingham (UAM–V Metric 3);
Georgia contributes 3 percent of the
total manmade ppb >= 125 ppb in
Birmingham (CAMx Metric 4; 4-episode
average percent contribution).

—Illinois’s Contribution to 1-Hour
Nonattainment in New York City

Magnitude of Contribution: The
maximum contribution is 8 ppb (CAMx
Metric 2); the highest daily average
contribution is 6 ppb (CAMx Metric 3).

Frequency of Contribution: Illinois
contributes at least 5 ppb to 20 percent
of the 1-hr exceedences (CAMx Metrics
1 and 2).

Relative Amount: The total
contribution from Illinois is equivalent
to 3 percent of the total amount >=125
ppb in New York City (UAM–V Metric
3); Illinois contributes 3 percent of the
total manmade ppb >= 125 ppb in New
York City (CAMx Metric 4; single
highest episode percent contribution).

—Indiana’s Contribution to 1-Hour
Nonattainment in Baltimore

Magnitude of Contribution: The
maximum contribution is 8 ppb (CAMx
Metric 2); the highest daily average
contribution is 6 ppb (CAMx Metric 3).

Frequency of Contribution: Indiana
contributes at least 5 ppb to 26 percent
of the 1-hr exceedences (CAMx Metrics
1 and 2).

Relative Amount: The total
contribution from Indiana is equivalent
to 4 percent of the total amount >=125
ppb in Baltimore (UAM–V Metric 3);
Indiana contributes 3 percent of the
total manmade ppb >= 125 ppb in New
York City (CAMx Metric 4; single
highest episode percent contribution).

—Kentucky’s Contribution to 1–Hour
Nonattainment in Baltimore

Magnitude of Contribution: The
maximum contribution is 9 ppb (CAMx
Metric 2); the highest daily average
contribution is 8 ppb (CAMx Metric 3).

Frequency of Contribution: Kentucky
contributes at least 5 ppb to 24 percent
of the 1-hr exceedences (CAMx Metrics
1 and 2).

Relative Amount: The total
contribution from Kentucky is
equivalent to 3 percent of the total
amount >=125 ppb in Baltimore (UAM–
V Metric 3); Kentucky contributes 5
percent of the total manmade ppb >=
125 ppb in Baltimore (CAMx Metric 4;
single highest episode percent
contribution).

—Maryland/District of Columbia/
Delaware’s Contribution to 1-Hour
Nonattainment in New York City

Magnitude of Contribution: The
maximum contribution is 50 ppb
(CAMx Metric 2); the highest daily
average contribution is 15 ppb (CAMx
Metric 3).

Frequency of Contribution: Maryland/
District of Columbia/Delaware
contribute at least 10 ppb to 14 percent
of the 1-hr exceedences and at least 5
ppb to 38 percent of the 1-hr
exceedences (CAMx Metrics 1 and 2).

Relative Amount: Maryland/District
of Columbia/Delaware contribute 5
percent of the total manmade ppb >=
125 ppb in New York City (CAMx
Metric 4; 4-episode average percent
contribution).

—Massachusetts’ Contribution to 1-
Hour Nonattainment in Portland, ME

Magnitude of Contribution: The
maximum contribution is 79 ppb
(CAMx Metric 2); the highest daily
average contribution is 67 ppb (CAMx
Metric 3).

Frequency of Contribution:
Massachusetts contributes at least 10
ppb to 100 percent of the 1-hr
exceedences (UAM–V Metrics 1 and 2).

Relative Amount: The total
contribution from Massachusetts is
equivalent to 100 percent of the total
amount >=125 ppb in Portland, ME
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(UAM–V Metric 3); Massachusetts
contributes 56 percent of the total
manmade ppb >= 125 ppb in Portland,
ME (CAMx Metric 4; 4-episode average
percent contribution).

—Michigan’s Contribution to 1-Hour
Nonattainment in Baltimore

Magnitude of Contribution: The
maximum contribution is 9 ppb (CAMx
Metric 2); the highest daily average
contribution is 8 ppb (CAMx Metric 3).

Frequency of Contribution: Michigan
contributes at least 5 ppb to 7 percent
of the 1-hr exceedences (CAMx Metrics
1 and 2).

Relative Amount: The total
contribution from Michigan is
equivalent to 5 percent of the total
amount >=125 ppb in Baltimore (UAM–
V Metric 3); Michigan contributes 5
percent of the total manmade ppb >=
125 ppb in Baltimore (CAMx Metric 4;
single highest episode percent
contribution).

—Missouri’s Contribution to 1-Hour
Nonattainment over Lake Michigan

Magnitude of Contribution: The
maximum contribution is 19 ppb
(CAMx Metric 2); the highest daily
average contribution is 12 ppb (CAMx
Metric 3).

Frequency of Contribution: Missouri
contributes at least 10 ppb to 66 percent
of the 1-hr exceedences (CAMx Metrics
1 and 2).

Relative Amount: The total
contribution from Missouri is equivalent
to 22 percent of the total amount >=125
ppb over Lake Michigan (UAM–V
Metric 3); Missouri contributes 9
percent of the total manmade ppb >=
125 ppb over Lake Michigan (CAMx
Metric 4; 4-episode average percent
contribution).

—New Jersey’s Contribution to 1-Hour
Nonattainment in Western
Massachusetts

Magnitude of Contribution: The
maximum contribution is 30 ppb
(CAMx Metric 2); the highest daily
average contribution is 23 ppb (CAMx
Metric 3).

Frequency of Contribution: New
Jersey contributes at least 10 ppb to 100
percent of the 1-hr exceedences (CAMx
Metrics 1 and 2).

Relative Amount: New Jersey
contributes 16 percent of the total
manmade ppb >= 125 ppb in Western
Massachusetts (CAMx Metric 4; 4-
episode average percent contribution).

—New York’s Contribution to 1-Hour
Nonattainment in Western
Massachusetts

Magnitude of Contribution: The
maximum contribution is 25 ppb
(CAMx Metric 2); the highest daily
average contribution is 23 ppb (CAMx
Metric 3).

Frequency of Contribution: New York
contributes at least 10 ppb to 100
percent of the 1-hr exceedences (CAMx
Metrics 1 and 2).

Relative Amount: New York
contributes 18 percent of the total
manmade ppb >= 125 ppb in Western
Massachusetts (CAMx Metric 4; 4-
episode average percent contribution).

—North Carolina’s Contribution to 1-
Hour Nonattainment in Philadelphia

Magnitude of Contribution: The
maximum contribution is 10 ppb
(CAMx Metric 2); the highest daily
average contribution is 9 ppb (CAMx
Metric 3).

Frequency of Contribution: North
Carolina contributes at least 2 ppb to 4
percent of the 1-hr exceedences (UAM–
V Metrics 1 and 2).

Relative Amount: The total
contribution from North Carolina is
equivalent to 4 percent of the total
amount >=125 ppb in Philadelphia
(UAM–V Metric 3); North Carolina
contributes 2 percent of the total
manmade ppb >= 125 ppb in
Philadelphia (CAMx Metric 4; single
highest episode percent contribution).

—Ohio’s Contribution to 1-Hour
Nonattainment in Baltimore

Magnitude of Contribution: The
maximum contribution is 13 ppb
(CAMx Metric 2); the highest daily
average contribution is 12 ppb (CAMx
Metric 3).

Frequency of Contribution: Ohio
contributes at least 5 ppb to 51 percent
of the 1-hr exceedences (CAMx Metrics
1 and 2).

Relative Amount: The total
contribution from Ohio is equivalent to
11 percent of the total amount >=125
ppb in Baltimore (UAM–V Metric 3);
Ohio contributes 4 percent of the total
manmade ppb >= 125 ppb in Baltimore
(CAMx Metric 4; 4-episode average
percent contribution).

—Pennsylvania’s Contribution to 1-
Hour Nonattainment in Greater
Connecticut

Magnitude of Contribution: The
maximum contribution is 28 ppb
(CAMx Metric 2); the highest daily
average contribution is 23 ppb (CAMx
Metric 3).

Frequency of Contribution:
Pennsylvania contributes at least 10 ppb

to 60 percent of the 1-hr exceedences
and at least 5 ppb to 98 percent of the
1-hr exceedences (CAMx Metrics 1 and
2).

Relative Amount: Pennsylvania
contributes 10 percent of the total
manmade ppb >= 125 ppb in Greater
Connecticut (CAMx Metric 4; 4-episode
average percent contribution).

—South Carolina’s Contribution to 1-
Hour Nonattainment in Atlanta

Magnitude of Contribution: The
maximum contribution is 24 ppb
(CAMx Metric 2); the highest daily
average contribution is 23 ppb (CAMx
Metric 3).

Frequency of Contribution: South
Carolina contributes at least 5 ppb to 6
percent of the 1-hr exceedences (UAM–
V Metrics 1 and 2).

Relative Amount: The total
contribution from South Carolina is
equivalent to 4 percent of the total
amount >=125 ppb in Atlanta (UAM–V
Metric 3); South Carolina contributes 2
percent of the total manmade ppb >=
125 ppb in Atlanta (CAMx Metric 4;
single highest episode percent
contribution).

—Tennessee’s Contribution to 1–Hour
Nonattainment Over Lake Michigan

Magnitude of Contribution: The
maximum contribution is 12 ppb
(CAMx Metric 2); the highest daily
average contribution is 11 ppb (CAMx
Metric 3).

Frequency of Contribution: Tennessee
contributes at least 5 ppb to 14 percent
of the 1-hr exceedences (UAM–V
Metrics 1 and 2).

Relative Amount: The total
contribution from Tennessee is
equivalent to 6 percent of the total
amount >=125 ppb over Lake Michigan
(UAM–V Metric 3); Tennessee
contributes 10 percent of the total
manmade ppb >= 125 ppb over Lake
Michigan (CAMx Metric 4; single
highest episode percent contribution).

—Virginia’s Contribution to 1-Hour
Nonattainment in New York City

Magnitude of Contribution: The
maximum contribution is 25 ppb
(CAMx Metric 2); the highest daily
average contribution is 11 ppb (CAMx
Metric 3).

Frequency of Contribution: Virginia
contributes at least 10 ppb to 11 percent
of the 1-hr exceedences and at least 5
ppb to 36 percent of the 1-hr
exceedences (CAMx Metrics 1 and 2).

Relative Amount: The total
contribution from Virginia is equivalent
to 11 percent of the total amount >=125
ppb in New York City (UAM–V Metric
3); Virginia contributes 4 percent of the
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50 See ‘‘Notice of Availability’’ 63 FR 45032
(August 24, 1998).

total manmade ppb >= 125 ppb in New
York City (CAMx Metric 4; 4-episode
average percent contribution).

—West Virginia’s Contribution to 1-
Hour Nonattainment in New York City

Magnitude of Contribution: The
maximum contribution is 14 ppb
(CAMx Metric 2); the highest daily
average contribution is 10 ppb (CAMx
Metric 3).

Frequency of Contribution: West
Virginia contributes at least 5 ppb to 9
percent of the 1-hr exceedences and at
least 2 ppb to 28 percent of the 1-hr
exceedences (UAM–V Metrics 1 and 2).

Relative Amount: The total
contribution from West Virginia is
equivalent to 9 percent of the total
amount >=125 ppb in New York City
(UAM–V Metric 3); West Virginia
contributes 7 percent of the total
manmade ppb >= 125 ppb in New York
City (CAMx Metric 4; single highest
episode percent contribution).

—Wisconsin’s Contribution to 1–Hour
Nonattainment Over Lake Michigan

Magnitude of Contribution: The
maximum contribution is 43 ppb
(CAMx Metric 2); the highest daily
average contribution is 8 ppb (CAMx
Metric 3).

Frequency of Contribution: Wisconsin
contributes at least 10 ppb to 11 percent
of the 1-hr exceedences (CAMx Metrics
1 and 2).

Relative Amount: Wisconsin
contributes 4 percent of the total
manmade ppb >= 125 ppb over Lake
Michigan (CAMx Metric 4; 4-episode
average percent contribution).

d. Conclusions From Air Quality
Evaluation of Downwind Contributions.
As indicated above, EPA is following a
multi-step approach for determining
whether emissions from an upwind
State significantly contribute to
nonattainment downwind. The first step
involves an air quality evaluation to
determine whether the air quality
factors, and particularly the extent of
the downwind contributions from
emissions in the upwind State, indicate
that those contributions are large and/or
frequent enough to be of concern under
the 1-hour and/or 8-hour NAAQS. The
second step, as described below,
employs a cost-effectiveness analysis to
determine which of the upwind
emissions may be eliminated through
highly cost-effective controls. Any
emissions that may be so eliminated are
considered to be emissions that
significantly contribute to
nonattainment downwind. Finally, to
confirm that the emissions considered
to significantly contribute, taken as a
whole, have a meaningful impact on

nonattainment in downwind areas, EPA
modeled the air quality effects of
eliminating that amount of emissions
(see Section IV, Air Quality Assessment,
below).

The EPA’s conclusions from the first
step in this process, the air quality
evaluation, is that emissions from
sources in each of the 23 jurisdictions
listed below make a significant
contribution to nonattainment
downwind for both the 1-hour and 8-
hour NAAQS and interfere with
maintenance of the 8-hour NAAQS.
This determination was based on two
independent sets of analyses, each of
which EPA believes provides an
independent basis for these conclusions.
These two independent analyses are (1)
subregional modeling using UAM–V,
and (2) State-by-State modeling using
CAMx and UAM–V. For the subregional
modeling, EPA examined the frequency
and magnitude of the impacts from each
subregion along with State emissions
data and other air quality information to
evaluate the contributions from upwind
States to nonattainment in downwind
areas. For the UAM–V and CAMx State-
by-State techniques, a number of
measures of ozone contribution, or
metrics, were used to assess, from
several perspectives, the air quality
effect of contributions from sources in
different upwind States.

The EPA weighed the results of its
analysis of these several air quality
metrics to determine which upwind
States contain sources whose emissions
contribute significantly to downwind
nonattainment or maintenance
problems. By examining the results of
several air quality metrics, EPA assured
that no one metric determined whether
a State contains sources whose
emissions contribute to downwind air
quality problems. Rather, the
determination of whether an upwind
State contained sources whose
emissions contribute significantly to a
downwind nonattainment problem was
based on the extent of the contributions
reflected by multiple metrics. The EPA
concluded that each set of modeling
(i.e., subregional and State-by-State)
when considered independently under
EPA’s weight-of-evidence approach
provides a sound technical basis for
finding that NOX emissions from
sources in the following 23 jurisdictions
make a significant contribution to
nonattainment of the 1-hour and 8-hour
NAAQS in, or interfere with
maintenance of the 8-hour NAAQS by,
one or more downwind States:
Alabama
Connecticut
Delaware
District of Columbia

Georgia
Illinois
Indiana
Kentucky
Maryland
Massachusetts
Michigan
Missouri
New Jersey
New York
North Carolina
Ohio
Pennsylvania
Rhode Island
South Carolina
Tennessee
Virginia
West Virginia
Wisconsin

The remaining 15 OTAG States not
covered by this final rule are discussed
below.

5. States Not Covered by This
Rulemaking

In Section VI of the NPR, EPA
proposed to find that emissions from
sources in the following 15 States in the
OTAG region do not significantly
contribute to downwind nonattainment
under the 1-hour or 8-hour ozone
NAAQS, or interfere with maintenance
under the 8-hour NAAQS: Arkansas,
Florida, Iowa, Kansas, Louisiana, Maine,
Minnesota, Mississippi, North Dakota,
Nebraska, New Hampshire, Oklahoma,
South Dakota, Texas, Vermont (62 FR
60369). The EPA received comments on
this section of the NPR and has recently
conducted some additional CAMx
analyses.50 The CAMx modeling
suggested that further analysis using
UAM–V State-by-State modeling would
be warranted in order to have a set of
information comparable to that for other
States that are subject to this rule. In
today’s rulemaking, EPA is taking no
action on whether emissions from
sources in these 15 States do or do not
contribute significantly to downwind
nonattainment, or interfere with
maintenance downwind, under either
NAAQS. Thus, by today’s rulemaking,
EPA is not requiring these 15 States to
submit SIP revisions providing for NOX

emissions controls to meet a statewide
NOX emissions budget; nor is EPA
determining that these States will not be
required to make these SIP submissions
in the future. The EPA is continuing to
review available information on the
downwind impacts of these States,
including comments submitted on the
NPR. In addition, EPA plans to conduct
State-by-State modeling to determine
whether a SIP revision under section
110(a)(2)(D)(i)(I) should be required
from any of these States in the future.
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51 OTAG Recommendation: Utility NOX Controls,
approved by the Policy Group, June 3, 1997.

The EPA intends to begin this modeling
in the fall of 1998.

As discussed in the NPR (62 FR 60318
at 60370), EPA reiterates that these 15
States may need to cooperate and
coordinate SIP development activities
with other States that are subject to
today’s action. Also, States with
interstate nonattainment areas for the 1-
hour standard and/or the new 8-hour
standard should cooperate in reducing
emissions to mitigate local-scale
interstate transport problems (e.g.,
transport from one State in a multi-state
urban nonattainment area to another
State in that area) to provide for
attainment in the nonattainment area as
a whole. The EPA encourages the 15
States to conduct additional analyses on
ozone transport recommended by the
OTAG Policy Group, which indicated
that these States, ‘‘* * * will, in
cooperation with EPA, periodically
review their emissions, and the impact
of increases, on downwind
nonattainment areas and, as
appropriate, take steps necessary to
reduce such impacts including
appropriate control measures.’’ 51

Comment: A number of commenters
supported the proposal to exclude the
proposed States, either in general or for
specific States. Others opposed the
proposal in general, or for specific
States.

Response: Because EPA is taking no
action on the 15 States at this time, EPA
will not respond to comments
concerning these States at this time. As
discussed above, EPA intends to
continue to review ambient air quality
data, air quality modeling results, and
other technical information on the
downwind contribution from all States
not found to be significant contributors
in today’s action.

Comment: Several commenters stated
that if EPA revisits which States should
be included in the rulemaking, EPA
must reopen the public comment
period.

Response: The EPA agrees. Because
today’s action does not propose a
change from the NPR concerning which
States should be covered, no new
comment period is needed at this time.
As EPA noted in the NPR, if results from
additional modeling and technical
analyses indicate that States other than
the 22 States (and the District of
Columbia) that are the subject of today’s
action should be required to submit a
SIP revision under section
110(a)(2)(D)(i)(I), EPA will publish a
new NPR as to any such States and
provide an additional comment period.

As also stated in the NPR, in 2007, EPA
will reassess transport in the full OTAG
region to evaluate the effectiveness of
the regional NOX measures and the
need, if any, for additional regional
controls.

D. Cost Effectiveness of Emissions
Reductions

As discussed above, in today’s action,
EPA considers control costs in
determining whether, and the extent to
which, upwind emissions contribute
significantly to nonattainment, or
interfere with maintenance downwind.
The EPA considers cost factors in
conjunction with other factors generally
related to levels of emissions.

1. Sources Included In the Cost-
Effectiveness Determination

This subsection describes the
rationale used to determine the cost
effectiveness of emissions reductions
measures. The EPA evaluates the
relative costs of the available control
measures using average cost
effectiveness, measured as dollars per
ton of NOX reduced relative to a
baseline, to identify those emissions
reductions that are ‘‘highly cost-
effective.’’ In performing this
evaluation, EPA considers the cost
savings of a regionwide NOX emissions
trading system for large electricity
generating boilers and turbines (i.e.,
boilers and turbines serving a generator
larger than 25 MWe). As described in
this section, EPA has determined that
these emissions reductions are highly
cost effective on a regionwide basis.

To assure equity among the various
source categories and the industries
they represent, EPA considered the cost
effectiveness of controls for each source
category separately throughout the SIP
call region. Sources are combined into
a common source category if they serve
the same general industry (e.g., boilers
and turbines that are used by the
electricity generation industry are
combined in the same category). In
general, this means that the sources in
the same source category share the same
six-digit source code classification
(SCC). One exception is in the case of
boilers and turbines which are
combined and then separated into (1) a
category of boilers and turbines serving
generators that produce electricity for
sale to the grid; or (2) a category of
boilers and turbines that exclusively
generate steam and/or mechanical work
(e.g., provide energy to an industrial
pump), or produce electricity primarily
for internal use and not for sale. The
EPA believes that this categorization
better reflects the industrial sectors
served.

For each source category, the required
emission levels (in tons per ozone
season) were determined based on the
application of NOX controls that achieve
the greatest feasible emissions reduction
while still falling within a cost-per-ton-
reduced range that EPA considers to be
highly cost-effective (hereinafter also
referred to as ‘‘highly cost-effective’’
measures). Marginal or incremental
costs of control are additional cost-
effective measures that may provide
important information about
alternatives. In particular, incremental
cost-effectiveness helps to identify
whether a more stringent control option
imposes much higher costs relative to
the average cost per ton for further
control. The use of an average cost-
effectiveness measure may not fully
reveal costly incremental requirements
where control options achieve large
reductions in emissions (relative to the
baseline).

In this rulemaking, EPA has chosen to
focus on an average cost-effectiveness
measure in identifying highly cost-
effective control options for several
reasons. Since EPA’s determination for
the core group of sources is based on the
adoption of a broad-based trading
program, average cost-effectiveness
serves as an adequate measure across
sources because sources with high
marginal costs will be able to take
advantage of this program to lower their
costs. In addition, average cost-
effectiveness estimates are readily
available for other recently adopted
NOX control measures.

The EPA examined a representative
sample of potentially available controls.
NOX controls for this rulemaking were
considered highly cost-effective for the
purposes of reducing ozone transport to
the extent they achieve the greatest
feasible emissions reduction but still
cost no more than $2,000 per ton of
ozone season NOX emissions removed
(in 1990 dollars), on average, for each
source category. The discussion below
further describes the basis for this cost
amount and the techniques used for
each category. Many may consider
certain controls that cost more than
$2,000 per ton of NOX reduced to be
reasonably cost-effective in reducing
ozone transport or in achieving
attainment with the ozone NAAQS in
specific nonattainment areas; however,
EPA has determined to focus today’s
rulemaking on only highly cost-effective
reductions. In the future, as EPA
continues to consider the impact of
ozone transport and the most effective
ways to assure downwind attainment,
EPA may reconsider whether State NOX

budget levels should be lowered to
reflect application of additional controls
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that, although more expensive, are
nevertheless cost-effective. In addition,
as discussed below, in determining
whether to assume reductions from
source categories with only a few
sources or relatively small emissions,
EPA considered administrative
efficiency in developing conclusions
about whether to assume emissions
reductions for these sources.

In determining the cost of NOX

reductions by large electricity
generating units (EGUs), EPA assumed
an emissions trading system. As
discussed in Section IV below, EPA
evaluated and compared the likely air
quality impacts of this rulemaking with
and without a regionwide NOX

emissions trading system for electricity
generating sources. This analysis shows
that a regionwide trading program
causes no significant adverse air quality
impacts. Because such a program would
result in significant cost savings, EPA’s
cost-effectiveness determination for
large electricity generating boilers and
turbines assumes that each State will
adopt the lowest cost approach, i.e., the
States will elect to include these sources

in a regionwide NOX emissions trading
program. However, States retain the
option of choosing other, perhaps more
expensive, approaches to achieving the
necessary reductions. For non-EGU
sources in the core group of the trading
program, EPA used a least cost method
which is equivalent to an assumption of
an intrastate trading program. Inclusion
of these sources in a regionwide trading
program would provide further cost
savings. For other source categories for
which EPA identified highly cost-
effective controls (i.e., internal
combustion engines and cement
manufacturing), EPA assumed source-
specific controls. However, a State may
choose to include such categories in the
trading program and realize further cost
savings.

For the purposes of this rulemaking,
EPA considers the following sizes of
point sources to be large: (1) electricity
generating boilers and turbines serving
a generator greater than 25 MWe; or (2)
other point sources with a heat input
greater than 250 mmBtu/hr or which
emit more than one ton of NOX per
average summer day.

In the NPR, EPA based the cost-
effectiveness determination on NOX

emissions controls that are available and
of comparable cost to other recently
undertaken or planned NOX measures.
Table 1 provides a reference list of
measures that EPA and States have
recently undertaken to reduce NOX and
their average annual costs per ton of
NOX reduced. Most of these measures
fall below $2,000 per ton. With few
exceptions, the average cost-
effectiveness of these measures is
representative of the average cost-
effectiveness of the types of controls
EPA and States have needed to adopt
most recently because their previous
planning efforts have already taken
advantage of opportunities for even
cheaper controls. The EPA believes that
the cost-effectiveness of measures that
EPA or States have adopted, or
proposed to adopt, forms a good
reference point for determining which
of the available additional NOX control
measures can most easily be
implemented by upwind States whose
emissions impact downwind
nonattainment problems.

TABLE 1.—AVERAGE COST-EFFECTIVENESS OF NOX CONTROL MEASURES RECENTLY UNDERTAKEN

[1990 dollars]

Control measure Cost per ton of
NOX Removed

NOX RACT ......................................................................................................................................................................................... 150–1,300
Phase II Reformulated Gasoline ........................................................................................................................................................ 52 4,100
State Implementation of the Ozone Transport Commission Memorandum of Understanding ......................................................... 950–1,600
New Source Performance Standards for Fossil Steam Electric Generation Units ........................................................................... 1,290
New Source Performance Standards for Industrial Boilers ............................................................................................................... 1,790

52 Average cost representing the midpoint of $2,180 to $6,000 per ton. This cost represents the projected additional cost of complying with the
Phase II RFG NOX standards, beyond the cost of complying with the other standards for Phase II RFG.

The Federal Phase II RFG costs
presented in Table 1 are not strictly
comparable to the other costs cited in
the table. Federal Phase II RFG will
provide large VOC reductions in
addition to NOX reductions. Federal
RFG is required in nine cities with the
nation’s worst ozone nonattainment
problems; other nonattainment areas
have chosen to opt into the program as
part of their attainment strategy. The
mandated areas and those areas in the
OTAG region that have chosen to opt
into the program are areas where
significant local reductions in ozone
precursors are needed; such areas may

value RFG’s NOX and VOC reductions
differently for their local ozone benefits
than they would value NOX reductions
from RFG or other programs for ozone
transport benefits.

Commenters on the proposal
generally agreed with basing the cost-
effectiveness determination on the cost
effectiveness of other recently
undertaken measures. Therefore, EPA
has considered controls with an average
cost-effectiveness less than $2,000 per
ton of NOX removed to be highly cost
effective and has calculated the amounts
of emissions that States must prohibit
based on application of these controls.
Some commenters believed that a more

appropriate measure of cost
effectiveness was incremental—instead
of average—dollars per ton of NOX

removed. Other commenters believed
that a more appropriate measure was
dollars per ppb of ozone removed from
a nonattainment area. The EPA
continues to depend on regionwide
average dollars per ton of NOX removed
when evaluating what control measures
are highly cost-effective for the purposes
of this rulemaking.

Table 2 summarizes the control
options investigated for each source
category and the resulting average,
regionwide cost effectiveness.
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55 For reasons explained in Section V., below,
EPA has determined that May 1, 2003 is the earliest
practicable date for achieving the level of emissions
reductions EPA selected, and therefore is the
appropriate date for achieving these reductions in
light of the CAA’s attainment date requirements.

TABLE 2.—AVERAGE COST EFFECTIVENESS OF OPTIONS ANALYZED 53

[1990 dollars in 2007]

Source category

Average Cost-effectiveness ($/ozone season ton) for each
control option

Boilers and Turbines Generating Electricity .......................................................... 0.20 lb/mmBtu ...... 0.15 lb/mmBtu ...... 0.12 lb/mmBtu.
$1,263 ................... $1,468 ................... $1,760.

Boilers and Turbines not Generating Electricity .................................................... 50% reduction ....... 60% reduction ....... 70% reduction.
$1,235 ................... $1,467 ................... $2,140.

Other Stationary Sources 54 ................................................................................... $3,000/ton maxi-
mum per source.

$4,000/ton maxi-
mum per source.

$5,000/ton maxi-
mum per source.

Cement Manufacturing ........................................................................................... $1,458 ................... $1,458 ................... $1,458
Glass Manufacturing .............................................................................................. $2,020 ................... $2,339 ................... $4,758.
Incinerators ............................................................................................................ $2,118 ................... $2,118 ................... $2,118.
Internal Combustion Engines ................................................................................. $1,213 ................... $1,213 ................... $1,215.
Process Heaters .................................................................................................... $2,860 ................... $2,896 ................... $2,896.

53 The cost-effectiveness values in Table 2 are regionwide averages. The cost-effectiveness values represent reductions beyond those re-
quired by Title IV or Title I RACT, where applicable.

54 For cement manufacturing, incinerators, internal combustion engines and process heaters, the table indicates that the same control tech-
nology (at the same cost) would be selected whether the cost ceiling for each source is $3,000, $4,000, or $5,000 per ton; thus the average
cost-effectiveness number for these source categories is the same in each column. For glass manufacturing, the table indicates that additional
emissions reductions would be obtained from more effective and more costly control technologies as the cost ceiling increase.

The following discussion explains the
controls determined by EPA to be highly
cost-effective for each source category.

The EPA has analyzed the
implications of each State limiting
trading within its borders compared to
entering into a common trading program
with all other States, provided that
States choose to control EGUs at an
average level of 0.15 lb/mmBtu. In the
case of intrastate trading, EPA found
that the average cost per ton of the
resulting ozone season NOX reduction
was about $1,499 per ton. This result
from the IPM model was for all the
States together considering changes in
dispatch and other aspects of the future
operation of the nation’s power system.
Individual State results were not
provided by the model. As explained
below, EPA expects that individual
State cost per ton results are likely to be
fairly close to this collective result.

For a regionwide budget based on
0.15 lb/mmBtu, EPA’s analyses suggest
that whether (1) there were individual
State trading programs, or (2) a single
regionwide trading program, all States
experienced a substantial reduction in
summer NOX emissions from Base Case
emissions levels. For this to occur, there
have to be similar opportunities
throughout the SIP call region for highly
cost-effective reductions to occur at
EGUs. If this were not true, EPA would
have found, in the case where there is
a single trading program across the
entire SIP call region, that some States
reduce a much greater share of their
NOX emissions than other States do.
The fact that there are similar
opportunities for NOX reductions in
each of the States indicates that if there

were individual State trading programs
in place they would each generally have
an average cost effectiveness for
reducing ozone season NOX emissions
that is fairly close to the cost
effectiveness of trading programs in
other States. Therefore, each State is
generally likely to have an average cost
effectiveness of about $1,550 per ton,
the amount we found in the results of
the IPM model run for a scenario where
each State ran its own trading program.

a. Electricity Generating Boilers and
Turbines. For EGUs larger than 25 MWe,
the control level was determined by
applying a uniform NOX emissions rate
regionwide. The cost-effectiveness for
each control level was determined using
the IPM. Details regarding the
methodologies used can be found in the
Regulatory Impact Analysis of this
rulemaking. Table 2 summarizes the
control levels and resulting cost-
effectiveness of three options analyzed.

A regionwide level of 0.20 lb/mmBtu
was rejected because though it resulted
in an average cost effectiveness of less
than $2,000 per ton, the air quality
benefits were less than those for the 0.15
lb/mmBtu level which was also less
than $2,000 per ton. The results suggest
that a regionwide level of 0.15 lb/
mmBtu should be assumed for this
source category when calculating the
amount of emissions that should be
considered significant and therefore
prohibited in each covered State. This
control level has an average cost-
effectiveness of $1,468 per ozone season
ton removed. This amount is consistent
with the range for cost-effectiveness that
EPA has derived from recently adopted
(or proposed to be adopted) control

measures. As discussed later in this
preamble, EPA has determined that EGU
sources are fully capable of
implementing this level of control by
May 1, 2003.

The EPA estimates that a control level
based on 0.12 lb/mmBtu, has a cost
effectiveness of $1,760 per ozone season
ton removed, which is within the upper
range of cost effectiveness. This estimate
is based on the Agency’s best estimates
of several key assumptions on the
performance of pollution control
technologies and electricity generation
requirements in the future which the
Agency thoroughly researched over the
last two years. Given that the cost per
ton estimate for 0.12 lb/mmBtu trading
is much closer to $2,000 than the 0.15
lb/mmBtu trading, EPA is not as
confident about the robustness of the
results. Also, although EPA is very
comfortable that a 0.15 lb/mmBtu
trading program beginning in 2003 will
not lead to installation of SCR
technology at a level and in a manner
that will be difficult to implement or
result in reliability problems for electric
power generation, the Agency’s level of
comfort is not as high in considering
0.12 lb/mmBtu-based trading.55 With a
strong need to implement a program by
2003 that is recognized by the States as
practical, necessary, and broadly
accepted as highly cost effective, the
Agency has decided to base the
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emissions budgets for EGUs on a 0.15
lb/mmBtu trading level of control.

It should be noted that the cost-
effectiveness values for EGUs were
calculated using a slightly older version
of the final EGU inventory. Changes
made to the inventory and growth
assumptions resulted in decreasing the
final regionwide allowable emission
level for EGUs, under the 0.15 option,
to 543,825 tons per year from 563,785
tons per year. Reducing the allowable
regionwide emissions increased the
average cost-effectiveness value of the
0.15 option from $1,468/ton, to $1,503/
ton.

b. Other Stationary Sources. The
appropriate cost-effective control level
for large non-EGU source categories was
determined by evaluating various
regulatory alternatives. For industrial
boilers and turbines (i.e., boilers and
turbines greater than 250 mm/Btu per
hour or with NOX emissions greater
than 1 tpd), the control level was
determined by applying a uniform
percent reduction regionwide in
increments of 10 percent. For all other
stationary sources, the control level was
determined by applying source-
category-specific cost-effectiveness
thresholds, because trading was not
assumed to be readily available for these
source categories. Details regarding the
methodologies used are in the
Regulatory Impact Analysis. Table 2
summarizes the control levels and
resulting cost-effectiveness for each
option under each category.

Further, for large non-EGUs, the cost-
effectiveness determination includes
estimates of the additional emissions
monitoring costs that sources would
incur in order to participate in a trading
program. Some non-EGUs already
monitor their emissions. In the NPR,
EPA had not included monitoring costs
in the cost-effectiveness determination
because such costs had not been
estimated at that time. Since then, EPA
has evaluated monitoring system costs.
These costs are defined in terms of
dollars per ton of NOX removed so that
they can be combined with the cost-
effectiveness figures related to control
costs. Since monitoring costs do not
vary with the level of control, the cost
per ton for monitoring varies in
accordance with the amount of control
being required. For purposes of this
analysis, the level of control was
assumed to be the level of control used
to calculate the budget. Monitoring costs
varied from about $150 to $400 per ton
of NOX removed, depending on the type
of source category.

The EPA, therefore, determines that:
(1) For large non-electricity-generating
industrial boilers and turbines, a control

level corresponding to 60 percent
reduction from baseline levels is highly
cost-effective (this percent reduction
corresponds to a regionwide control
level of about 0.17 lb/mmBtu); and (2)
for large internal combustion engines
and cement manufacturing sources, a
control level corresponding to the
application of NOX reduction
technology costing no more than
$5,000/ton for each source is, on
average, highly cost effective. As
indicated in Table 2 and described in
detail in the RIA, these control levels
are associated with a cost effectiveness
of approximately $1,467/ton for boilers
and turbines, $1,458/ton for cement
manufacturing, and $1,215/ton for
internal combustion engines. This
results in an average emissions
reduction from uncontrolled emissions
of 90 percent for internal combustion
engines and 30 percent for cement
manufacturing sources. The EPA notes
that States may include these source
categories in the model NOX budget
trading program, further assuring that
each source would be able to cost-
effectively meet its reduction
requirements. The EPA determined that
controlling glass manufacturing sources,
incinerators, and process heaters was
not highly cost-effective because all the
options analyzed for these source
categories cost more than $2,000 per ton
of NOX removed. Thus, no additional
controls are assumed for these sources
when determining the significant
amounts that must be reduced in each
State.

2. Sources Not Included In the Cost-
effectiveness Determination

For the following groups of sources,
EPA is determining that no additional
control measures or levels of control
should be assumed in this rulemaking,
for the reasons described.

a. Area Sources. In the NPR, EPA
noted that control levels for area sources
(i.e., sources other than mobile or point
sources) could not be determined based
on available information concerning
applicable control technologies.
Comments to the NPR did not identify
specific NOX control technologies that
were both technologically feasible and
highly cost-effective. Because EPA has
no new information on applicable
control technologies for area sources, no
additional control level is assumed for
these sources in this rulemaking.
Further discussion concerning area
sources can be found in Section III,
below, of this preamble.

b. Small Point Sources. For the
purposes of this rulemaking, EPA
considers the following sizes of point
sources to be small: (1) Electricity

generating boilers and turbines serving
a generator 25 MWe or less, and (2)
other point sources with a heat input of
250 mmBtu/hr or less and which emit
less than one ton of NOX per average
summer day. In the NPR, EPA stated
that the collective emissions from small
sources were relatively small (in the
context of this rulemaking) and the
administrative burden, to the States and
regulated entities, of controlling such
sources was likely to be considerable.
As a result, in the NPR, EPA proposed
not to assume reductions from these
sources in establishing the State
budgets.

Comments to the NPR did not identify
specific approaches that would result in
significant emission reductions and be
administratively efficient in controlling
these sources. On the contrary, many
comments encouraged EPA to exclude
small point sources from any budget
calculations for this rulemaking.

Therefore, in today’s action, EPA is
not assuming additional control levels
for these sources. Further discussion
concerning small point sources may be
found in section III, below, of this
preamble.

c. Mobile Sources. In the NPR, EPA
noted that it could not identify any
additional NOX controls that States
could implement for mobile or nonroad
sources beyond those already reflected
in the proposed State NOX budgets that
were both technologically feasible and
cost-effective, relative to point sources
covered by this rule, for the purposes of
reducing NOX. Several commenters
stated that the EPA should require
States to implement additional
reductions for mobile sources. However,
these commenters did not identify
specific, new, technologically feasible
mobile source NOX controls that were
highly cost-effective by the standards of
today’s action. The EPA has re-
examined the availability of mobile
source control measures available to
States, as discussed in more detail in
sections III.D. and III.E. below, and has
not identified any such controls that are
both technologically feasible and highly
cost-effective for NOX control.
Therefore, the States’ final NOX budgets
promulgated in today’s action do not
assume implementation of additional
highway or nonroad mobile source
controls or expansion of existing
controls beyond those described in the
NPR. Further discussion concerning
mobile sources, including the national
measures EPA has assumed for purposes
of today’s rule, can be found in Section
III, Determination of Budgets.

d. Other stationary sources. The EPA
does not assume, in this rulemaking,
any additional control measures or
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56 As described elsewhere, the controls
specifically required under the CAA include the
controls identified in the modeling baseline, as well
as certain Federal controls such as NLEV. These
controls do not include any additional reductions
that may be required in the local nonattainment
areas as part of their attainment demonstrations.

lower emissions levels for municipal
waste combustors because these
combustors are already being controlled
through MACT regulations. Moreover,
no additional control measures were
assumed for source categories with
relatively small NOX emissions (e.g.,
iron and steel mills, nitric acid
manufacturing sources, space heaters,
lime kilns, recovery plants, and engine
test facilities). Further discussion
concerning why controls were not
assumed for these source categories may
be found in Section III of this preamble.

e. Conclusion. The above discussion
described the controls for various source
categories that EPA considers to be
highly cost-effective. The next step in
the process is to determine the amounts
of NOX emissions that would be
eliminated by applying these highly
cost-effective controls to the respective
source categories. The EPA considers
those emissions to be the amounts that
contribute significantly to
nonattainment in, or interfere with
maintenance by, downwind States. By
assuming that reductions of this
magnitude should occur, EPA
determined the resulting State-specific
‘‘budget.’’ Section III, Determination of
Budgets describes the process EPA used
to determine each State’s budget and
discusses comments received on the
NPR.

E. Other Considerations

As described above, EPA determined
the amount of emissions that
significantly contribute to downwind
nonattainment from sources in a
particular upwind State primarily by (i)
evaluating, with respect to each upwind
State, several air quality related factors,
including determining that all emissions
from the State have a sufficiently great
impact downwind (in the context of the
collective contribution nature of the
ozone problem); and (ii) determining the
amount of that State’s emissions that
can be eliminated through the
application of cost-effective controls.
Before reaching a conclusion, EPA
evaluated several secondary, and more
general, considerations. These include:

• The consistency of the regional
reductions with the attainment needs of
the downwind areas with
nonattainment problems

• The overall fairness of the control
regimes required of the downwind and
upwind areas, including the extent of
the controls required or implemented by
the downwind and upwind areas

• General cost considerations,
including the relative cost-effectiveness
of additional downwind controls
compared to upwind controls This

section discusses these additional
considerations.

1. Consistency of Regional Reductions
With Attainment Needs of Downwind
Areas

a. General Discussion. Currently, air
quality levels in the eastern part of the
United States are above the 1-hour
NAAQS in various, primarily urban,
areas. Air quality levels are also above
the 8-hour NAAQS in those same areas,
as well as many others.

The OTAG, and subsequently EPA,
have conducted region-wide air quality
modeling, using the UAM-V model,
which shows that in approximately 20
primarily urban areas, the 1-hour
nonattainment problem will persist by
the year 2007, even after all of the
controls specifically required under the
CAA as well as Federal measures are
implemented.56 This nonattainment
problem that remains after
implementation of those mandated
controls may be termed ‘‘residual
nonattainment.’’ For the 8-hour NAAQS
modeling shows that under the same
circumstances, at least one urban area
that is linked to each upwind State will
continue to experience residual
nonattainment, and significantly more
areas will be in nonattainment as well.

Further, as discussed above, OTAG’s
subregional modeling as well as EPA’s
CAMx modeling and State-by-State
zero-out UAM–V modeling, indicate
that upwind States contribute
significantly to those downwind
nonattainment problems under both
standards. In general, under the 1-hour
standard, emissions from each upwind
State affect at least several, primarily
urban, nonattainment areas downwind.
For example, each of the midwest/
southern States of Ohio, Kentucky,
Tennessee, West Virginia, Virginia, and
North Carolina affects between five and
eight downwind nonattainment areas.
Under the 8-hour standard, emissions
from each upwind State affect
nonattainment problems that comprise
an even larger geographic area. For
example, Ohio, Kentucky, Tennessee,
West Virginia, Virginia, and North
Carolina each affect between eight to
thirteen downwind States with
nonattainment problems.

As described in section IV below, EPA
has conducted additional regionwide
modeling which shows that upwind
reductions comparable to those required

under today’s rule have an appreciable
impact on downwind nonattainment
problems under both NAAQS. The
downwind impact from each individual
upwind State’s reductions may be
relatively small, but the impact from all
upwind reductions, collectively, is
appreciable. This regionwide
modeling— which employs the UAM–V
model relied upon by OTAG and also
used by EPA for today’s action—
indicates that even after implementation
of the regional reductions, which help
downwind areas make progress toward
attainment, certain downwind areas
under the 1-hour NAAQS, and
numerous downwind areas under the 8-
hour NAAQS, will experience residual
nonattainment. In addition, under the 8-
hour NAAQS, many other areas with
nonattainment problems are expected to
reach attainment based solely on the
regional reductions.

Furthermore, as mentioned earlier,
the above-described modeling indicates
no upwind States whose required
regional reductions, in combination
with the other regional reductions and
CAA required controls, provide more
ozone reduction than is necessary for
every downwind nonattainment
problem affected by that upwind State
to attain under each NAAQS. That is,
there is no instance of ‘‘overkill,’’ so that
none of the upwind reductions required
under today’s action is more than
necessary to ameliorate downwind
nonattainment.

b. 8-Hour Nonattainment Problems.
As indicated above, the upwind
reductions are useful in ameliorating
downwind nonattainment under both
NAAQS, but they are particularly useful
in areas with nonattainment problems
under the 8-hour NAAQS because more
areas have such problems under that
standard. Emissions reductions from
each upwind State affect a broader
swath of downwind 8-hour
nonattainment problems, including
problems adjacent to, and further away
from, the upwind State. For example,
emissions from Ohio affect
nonattainment problems in each State
adjacent to Ohio, as well as numerous
States further away. As noted above, in
some cases, the upwind reductions
eliminate the downwind nonattainment
problem; in other cases, those
reductions ameliorate the downwind
problem but residual nonattainment
remains.

Moreover, under the 8-hour NAAQS,
upwind contributions tend to be a
particularly large percentage of the
downwind nonattainment problem. For
example, along the Northeast corridor,
cumulatively upwind States including
adjacent States, contribute 83 percent of
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57 As noted in Section II.A., EPA proposed two
analytical approaches, the second of which is the
same as EPA is today promulgating. The
commenters’s criticisms seem to apply equally to
both approaches.

Washington, DC’s nonattainment
problem; 68 percent of Maryland’s
nonattainment problem; 65 percent of
Pennsylvania’s nonattainment problem;
and 85–88 percent of each of New
Jersey’s, New York’s, Connecticut’s, and
Massachusett’s nonattainment
problems. These high levels of upwind
contributions to widespread
nonattainment problems—both near to,
and far from, the upwind State—
indicate that the regional reductions
from the upwind areas may be expected
to be useful in ameliorating downwind
nonattainment under the 8-hour
NAAQS.

c. Commenters’ Concerns.
Commenters argued that in the NPR that
EPA failed to demonstrate that the
proposed reductions in upwind
emissions were necessary for downwind
areas to demonstrate attainment.
Commenters pointed out the lack of
local attainment demonstrations under
the 1-hour NAAQS.57

The EPA does not believe a local
attainment demonstration is required
before EPA can call on upwind States to
reduce emissions pursuant to section
110(a)(2)(D). The EPA believes that
available modeling analyses
demonstrate that upwind reductions are
necessary to help downwind areas come
into attainment. The OTAG and EPA
subregional modeling, UAM–V State-by-
State zero-out modeling, and the CAMx
modeling, described above, link each
upwind State’s emissions and
downwind attainment needs, in a
manner that is sufficient to support
today’s action. To reiterate, under the 1-
hour NAAQS, the emissions reductions
from each upwind State, combined with
other emissions reductions, are needed
to reduce downwind nonattainment
problems. That need is underlined by
the fact that the modeling relied on for
today’s action indicates residual
nonattainment after implementation of
all required controls and Federal
measures. Even after implementation of
the regional reductions, there is residual
nonattainment for at least one
downwind area linked to each upwind
State. The same is true for the 8-hour
NAAQS, as noted above.

The EPA recognizes that in the future,
additional information may become
available that would shed further light
on the amount of emissions reductions
needed for downwind areas to attain the
NAAQS. Local-scale modeling may
indicate more precisely the ambient
impact of regional and local reductions

on downwind nonattainment areas and
the amount of any residual
nonattainment. Nevertheless, it should
be emphasized that the models relied on
for today’s action are state-of-the-art,
and that their various inputs—
particularly the inventories—have
recently undergone close scrutiny and
careful refinement through public
comment and expert analysis.
Accordingly, EPA believes that the
overall model results indicating the
general impact of upwind emissions and
reductions in emissions should be
viewed as valid. Accordingly, EPA
believes that it has an adequate base of
information to require the regional
reductions under the 1-hour and 8-hour
NAAQS at this time.

2. Equity Considerations
The EPA believes further justification

for today’s action is provided by overall
considerations of fairness related to the
control regimes required of the
downwind and upwind areas, including
the extent of the controls required or
implemented by those areas.

The OTAG and EPA modeling
analyses clearly indicate that upwind
emissions contribute more than trivial
amounts to downwind nonattainment
problems. As a result, upwind emitters
are exacerbating the health and welfare
risks faced by those who live and work
in downwind areas afflicted with
unhealthful levels of ozone. The EPA
believes that the principle of simple
fairness applies here: upwind States
should reduce their emissions that visit
those health and welfare problems upon
their downwind neighbors. Otherwise,
their downwind neighbors would be
obliged to pay additional costs to reduce
local emissions beyond what would
otherwise be necessary to protect their
health from upwind emissions. In EPA’s
judgment, it is fair to require the
upwind sources to reduce at least the
portion of their emissions for which
highly cost-effective controls are
available. Indeed, fairness
considerations would point towards
requiring upwind reductions even if
there were some degree of cost
inefficiency.

Further, it should be recognized that
the major urban nonattainment areas
have been required to incur control
costs for ozone precursors since shortly
after the 1970 CAA Amendments. In
general, over the past quarter of a
century, these areas have implemented
SIP controls that, in combination with
Federal measures, place ozone-related
controls on virtually all portions of their
inventory of ozone precursors,
including VOCs as well as NOx. The Air
Quality Modeling TSD includes

descriptions of the control measures in
place for several major urban
nonattainment areas. Although not
every major urban nonattainment area
has complied with every CAA
requirement for ozone precursors, the
major urban nonattainment areas have
complied with almost all of these
requirements, and the CAA provides
remedies to assure complete
implementation of the required
provisions. These measures have
already lead to substantial reductions in
ozone levels. By comparison, upwind
States have not implemented reductions
intended to reduce their impact on
downwind nonattainment areas.

3. General Cost Considerations
The EPA also generally considered

the cost-effectiveness of additional local
reductions in the 1-hour ozone
nonattainment areas. The EPA
conducted this analysis as part of its
Regulatory Impact Analysis, completed
under Executive Order 12866, for the
rulemaking in which EPA revised the
ozone NAAQS, 62 FR 38866 (July 18,
1997). The EPA surveyed the additional
VOC and NOx controls available in areas
throughout the country that are
expected to be nonattainment under
either NAAQS. The EPA ascertained
that nationally, on average, these
additional measures would cost
approximately $4,300 per ton removed
during the ozone season. See ‘‘Control
Measures Analysis of Ozone and PM
Alternatives: Methodology and Results,’’
July 17, 1997, table VII–2, p. 56.
Although this figure is a national
average, it provides a basis to conclude
that local reductions may be expected to
be more expensive than the
approximately $1,500 in cost per ozone-
season ton removed for the regional NOx

reductions required in today’s
rulemaking.

Commenters criticized EPA’s proposal
to measure cost-effectiveness in terms of
cost per ton of emissions removed
because it did not take into account the
ambient impact downwind of the
emissions reductions. Commenters
cautioned that under certain
circumstances, a high level of emissions
reductions upwind may result in high
costs (even though cost-effective on a
per-ton basis), but relatively little
ambient benefit downwind.
Commenters emphasized that emissions
reductions tend to have the greatest
ambient benefit when they are within,
or adjacent to, the area with the
nonattainment problem. Commenters
also said that emissions reductions
further upwind have less ambient
benefit. Accordingly, commenters stated
that EPA’s cost-effectiveness


