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18, 1990, as amended at 55 FR 37606, Sept. 12, 
1990; 56 FR 6278, Feb. 15, 1991; 56 FR 65435, 
Dec. 17, 1991; 60 FR 28054, May 30, 1995; 62 FR 
32502, June 16, 1997; 71 FR 55123, Sept. 21, 2006; 
73 FR 30779, May 29, 2008; 75 FR 55644, Sept. 
13, 2010; 75 FR 80134, Dec. 21, 2010] 

APPENDIXES N–O TO PART 51 
[RESERVED] 

APPENDIX P TO PART 51—MINIMUM 
EMISSION MONITORING REQUIREMENTS 

1.0 Purpose. This appendix P sets forth the 
minimum requirements for continuous emis-
sion monitoring and recording that each 
State Implementation Plan must include in 
order to be approved under the provisions of 
40 CFR 51.165(b). These requirements include 
the source categories to be affected; emis-
sion monitoring, recording, and reporting re-
quirements for those sources; performance 
specifications for accuracy, reliability, and 
durability of acceptable monitoring systems; 
and techniques to convert emission data to 
units of the applicable State emission stand-
ard. Such data must be reported to the State 
as an indication of whether proper mainte-
nance and operating procedures are being 
utilized by source operators to maintain 
emission levels at or below emission stand-
ards. Such data may be used directly or indi-
rectly for compliance determination or any 
other purpose deemed appropriate by the 
State. Though the monitoring requirements 
are specified in detail, States are given some 
flexibility to resolve difficulties that may 
arise during the implementation of these 
regulations. 

1.1 Applicability. The State plan shall re-
quire the owner or operator of an emission 
source in a category listed in this appendix 
to: (1) Install, calibrate, operate, and main-
tain all monitoring equipment necessary for 
continuously monitoring the pollutants 
specified in this appendix for the applicable 
source category; and (2) complete the instal-
lation and performance tests of such equip-
ment and begin monitoring and recording 
within 18 months of plan approval or promul-
gation. The source categories and the respec-
tive monitoring requirements are listed 
below. 

1.1.1 Fossil fuel-fired steam generators, as 
specified in paragraph 2.1 of this appendix, 
shall be monitored for opacity, nitrogen ox-
ides emissions, sulfur dioxide emissions, and 
oxygen or carbon dioxide. 

1.1.2 Fluid bed catalytic cracking unit cat-
alyst regenerators, as specified in paragraph 
2.4 of this appendix, shall be monitored for 
opacity. 

1.1.3 Sulfuric acid plants, as specified in 
paragraph 2.3 of this appendix, shall be mon-
itored for sulfur dioxide emissions. 

1.1.4 Nitric acid plants, as specified in para-
graph 2.2 of this appendix, shall be monitored 
for nitrogen oxides emissions. 

1.2 Exemptions. The States may include pro-
visions within their regulations to grant ex-
emptions from the monitoring requirements 
of paragraph 1.1 of this appendix for any 
source which is: 

1.2.1 Subject to a new source performance 
standard promulgated in 40 CFR part 60 pur-
suant to section 111 of the Clean Air Act; or 

1.2.2 not subject to an applicable emission 
standard of an approved plan; or 

1.2.3 scheduled for retirement within 5 
years after inclusion of monitoring require-
ments for the source in appendix P, provided 
that adequate evidence and guarantees are 
provided that clearly show that the source 
will cease operations prior to such date. 

1.3 Extensions. States may allow reasonable 
extensions of the time provided for installa-
tion of monitors for facilities unable to meet 
the prescribed timeframe (i.e., 18 months 
from plan approval or promulgation) pro-
vided the owner or operator of such facility 
demonstrates that good faith efforts have 
been made to obtain and install such devices 
within such prescribed timeframe. 

1.4 Monitoring System Malfunction. The 
State plan may provide a temporary exemp-
tion from the monitoring and reporting re-
quirements of this appendix during any pe-
riod of monitoring system malfunction, pro-
vided that the source owner or operator 
shows, to the satisfaction of the State, that 
the malfunction was unavoidable and is 
being repaired as expeditiously as prac-
ticable. 

2.0 Minimum Monitoring Requirement. States 
must, as a minimum, require the sources 
listed in paragraph 1.1 of this appendix to 
meet the following basic requirements. 

2.1 Fossil fuel-fired steam generators. Each 
fossil fuel-fired steam generator, except as 
provided in the following subparagraphs, 
with an annual average capacity factor of 
greater than 30 percent, as reported to the 
Federal Power Commission for calendar year 
1974, or as otherwise demonstrated to the 
State by the owner or operator, shall con-
form with the following monitoring require-
ments when such facility is subject to an 
emission standard of an applicable plan for 
the pollutant in question. 

2.1.1 A continuous monitoring system for 
the measurement of opacity which meets the 
performance specifications of paragraph 3.1.1 
of this appendix shall be installed, cali-
brated, maintained, and operated in accord-
ance with the procedures of this appendix by 
the owner or operator of any such steam gen-
erator of greater than 250 million BTU per 
hour heat input except where: 

2.1.1.1 gaseous fuel is the only fuel burned, 
or 

2.1.1.2 oil or a mixture of gas and oil are 
the only fuels burned and the source is able 
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to comply with the applicable particulate 
matter and opacity regulations without uti-
lization of particulate matter collection 
equipment, and where the source has never 
been found, through any administrative or 
judicial proceedings, to be in violation of 
any visible emission standard of the applica-
ble plan. 

2.1.2 A continuous monitoring system for 
the measurement of sulfur dioxide which 
meets the performance specifications of 
paragraph 3.1.3 of this appendix shall be in-
stalled, calibrated, maintained, and operated 
on any fossil fuel-fired steam generator of 
greater than 250 million BTU per hour heat 
input which has installed sulfur dioxide pol-
lutant control equipment. 

2.1.3 A continuous monitoring system for 
the measurement of nitrogen oxides which 
meets the performance specification of para-
graph 3.1.2 of this appendix shall be installed, 
calibrated, maintained, and operated on fos-
sil fuel-fired steam generators of greater 
than 1000 million BTU per hour heat input 
when such facility is located in an Air Qual-
ity Control Region where the Administrator 
has specifically determined that a control 
strategy for nitrogen dioxide is necessary to 
attain the national standards, unless the 
source owner or operator demonstrates dur-
ing source compliance tests as required by 
the State that such a source emits nitrogen 
oxides at levels 30 percent or more below the 
emission standard within the applicable 
plan. 

2.1.4 A continuous monitoring system for 
the measurement of the percent oxygen or 
carbon dioxide which meets the performance 
specifications of paragraphs 3.1.4 or 3.1.5 of 
this appendix shall be installed, calibrated, 
operated, and maintained on fossil fuel-fired 
steam generators where measurements of ox-
ygen or carbon dioxide in the flue gas are re-
quired to convert either sulfur dioxide or ni-
trogen oxides continuous emission moni-
toring data, or both, to units of the emission 
standard within the applicable plan. 

2.2 Nitric acid plants. Each nitric acid plant 
of greater than 300 tons per day production 
capacity, the production capacity being ex-
pressed as 100 percent acid, located in an Air 
Quality Control Region where the Adminis-
trator has specifically determined that a 
control strategy for nitrogen dioxide is nec-
essary to attain the national standard shall 
install, calibrate, maintain, and operate a 
continuous monitoring system for the meas-
urement of nitrogen oxides which meets the 
performance specifications of paragraph 3.1.2 
for each nitric acid producing facility within 
such plant. 

2.3 Sulfuric acid plants. Each Sulfuric acid 
plant of greater than 300 tons per day pro-
duction capacity, the production being ex-
pressed as 100 percent acid, shall install, cali-
brate, maintain and operate a continuous 
monitoring system for the measurement of 

sulfur dioxide which meets the performance 
specifications of paragraph 3.1.3 for each sul-
furic acid producing facility within such 
plant. 

2.4 Fluid bed catalytic cracking unit catalyst 
regenerators at petroleum refineries. Each cata-
lyst regenerator for fluid bed catalytic 
cracking units of greater than 20,000 barrels 
per day fresh feed capacity shall install, cali-
brate, maintain, and operate a continuous 
monitoring system for the measurement of 
opacity which meets the performance speci-
fications of paragraph 3.1.1. 

3.0 Minimum specifications. All State plans 
shall require owners or operators of moni-
toring equipment installed to comply with 
this appendix, except as provided in para-
graph 3.2, to demonstrate compliance with 
the following performance specifications. 

3.1 Performance specifications. The perform-
ance specifications set forth in appendix B of 
part 60 are incorporated herein by reference, 
and shall be used by States to determine ac-
ceptability of monitoring equipment in-
stalled pursuant to this appendix except that 
(1) where reference is made to the ‘‘Adminis-
trator’’ in appendix B, part 60, the term State 
should be inserted for the purpose of this ap-
pendix (e.g., in Performance Specification 1, 
1.2, ‘‘ * * * monitoring systems subject to 
approval by the Administrator,’’ should be in-
terpreted as, ‘‘* * * monitoring systems sub-
ject to approval by the State’’), and (2) where 
reference is made to the ‘‘Reference Method’’ 
in appendix B, part 60, the State may allow 
the use of either the State approved ref-
erence method or the Federally approved ref-
erence method as published in part 60 of this 
chapter. The Performance Specifications to 
be used with each type of monitoring system 
are listed below. 

3.1.1 Continuous monitoring systems for 
measuring opacity shall comply with Per-
formance Specification 1. 

3.1.2 Continuous monitoring systems for 
measuring nitrogen oxides shall comply with 
Performance Specification 2. 

3.1.3 Continuous monitoring systems for 
measuring sulfur dioxide shall comply with 
Performance Specification 2. 

3.1.4 Continuous monitoring systems for 
measuring oxygen shall comply with Per-
formance Specification 3. 

3.1.5 Continuous monitoring systems for 
measuring carbon dioxide shall comply with 
Performance Specification 3. 

3.2 Exemptions. Any source which has pur-
chased an emission monitoring system(s) 
prior to September 11, 1974, may be exempt 
from meeting such test procedures pre-
scribed in appendix B of part 60 for a period 
not to exceed five years from plan approval 
or promulgation. 

3.3 Calibration Gases. For nitrogen oxides 
monitoring systems installed on fossil fuel- 
fired steam generators the pollutant gas 
used to prepare calibration gas mixtures 
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(Section 2.1, Performance Specification 2, ap-
pendix B, part 60) shall be nitric oxide (NO). 
For nitrogen oxides monitoring systems, in-
stalled on nitric acid plants the pollutant 
gas used to prepare calibration gas mixtures 
(Section 2.1, Performance Specification 2, ap-
pendix B, part 60 of this chapter) shall be ni-
trogen dioxide (NO2). These gases shall also 
be used for daily checks under paragraph 3.7 
of this appendix as applicable. For sulfur di-
oxide monitoring systems installed on fossil 
fuel-fired steam generators or sulfuric acid 
plants the pollutant gas used to prepare cali-
bration gas mixtures (Section 2.1, Perform-
ance Specification 2, appendix B, part 60 of 
this chapter) shall be sulfur dioxide (SO2). 
Span and zero gases should be traceable to 
National Bureau of Standards reference 
gases whenever these reference gases are 
available. Every six months from date of 
manufacture, span and zero gases shall be re-
analyzed by conducting triplicate analyses 
using the reference methods in appendix A, 
part 60 of this chapter as follows: for sulfur 
dioxide, use Reference Method 6; for nitrogen 
oxides, use Reference Method 7; and for car-
bon dioxide or oxygen, use Reference Method 
3. The gases may be analyzed at less frequent 
intervals if longer shelf lives are guaranteed 
by the manufacturer. 

3.4 Cycling times. Cycling times include the 
total time a monitoring system requires to 
sample, analyze and record an emission 
measurement. 

3.4.1 Continuous monitoring systems for 
measuring opacity shall complete a min-
imum of one cycle of operation (sampling, 
analyzing, and data recording) for each suc-
cessive 10-second period. 

3.4.2 Continuous monitoring systems for 
measuring oxides of nitrogen, carbon diox-
ide, oxygen, or sulfur dioxide shall complete 
a minimum of one cycle of operation (sam-
pling, analyzing, and data recording) for 
each successive 15-minute period. 

3.5 Monitor location. State plans shall re-
quire all continuous monitoring systems or 
monitoring devices to be installed such that 
representative measurements of emissions or 
process parameters (i.e., oxygen, or carbon 
dioxide) from the affected facility are ob-
tained. Additional guidance for location of 
continuous monitoring systems to obtain 
representative samples are contained in the 
applicable Performance Specifications of ap-
pendix B of part 60 of this chapter. 

3.6 Combined effluents. When the effluents 
from two or more affected facilities of simi-
lar design and operating characteristics are 
combined before being released to the atmos-
phere, the State plan may allow monitoring 
systems to be installed on the combined ef-
fluent. When the affected facilities are not of 
similar design and operating characteristics, 
or when the effluent from one affected facil-
ity is released to the atmosphere through 
more than one point, the State should estab-

lish alternate procedures to implement the 
intent of these requirements. 

3.7 Zero and drift. State plans shall require 
owners or operators of all continuous moni-
toring systems installed in accordance with 
the requirements of this appendix to record 
the zero and span drift in accordance with 
the method prescribed by the manufacturer 
of such instruments; to subject the instru-
ments to the manufacturer’s recommended 
zero and span check at least once daily un-
less the manufacturer has recommended ad-
justments at shorter intervals, in which case 
such recommendations shall be followed; to 
adjust the zero and span whenever the 24- 
hour zero drift or 24-hour calibration drift 
limits of the applicable performance speci-
fications in appendix B of part 60 are exceed-
ed; and to adjust continuous monitoring sys-
tems referenced by paragraph 3.2 of this ap-
pendix whenever the 24-hour zero drift or 24- 
hour calibration drift exceed 10 percent of 
the emission standard. 

3.8 Span. Instrument span should be ap-
proximately 200 per cent of the expected in-
strument data display output corresponding 
to the emission standard for the source. 

3.9 Alternative procedures and requirements. 
In cases where States wish to utilize dif-
ferent, but equivalent, procedures and re-
quirements for continuous monitoring sys-
tems, the State plan must provide a descrip-
tion of such alternative procedures for ap-
proval by the Administrator. Some examples 
of situations that may require alternatives 
follow: 

3.9.1 Alternative monitoring requirements 
to accommodate continuous monitoring sys-
tems that require corrections for stack mois-
ture conditions (e.g., an instrument meas-
uring steam generator SO2 emissions on a 
wet basis could be used with an instrument 
measuring oxygen concentration on a dry 
basis if acceptable methods of measuring 
stack moisture conditions are used to allow 
accurate adjustments of the measured SO2 
concentration to dry basis.) 

3.9.2 Alternative locations for installing 
continuous monitoring systems or moni-
toring devices when the owner or operator 
can demonstrate that installation at alter-
native locations will enable accurate and 
representative measurements. 

3.9.3 Alternative procedures for performing 
calibration checks (e.g., some instruments 
may demonstrate superior drift characteris-
tics that require checking at less frequent 
intervals). 

3.9.4 Alternative monitoring requirements 
when the effluent from one affected facility 
or the combined effluent from two or more 
identical affected facilities is released to the 
atmosphere through more than one point 
(e.g., an extractive, gaseous monitoring sys-
tem used at several points may be approved 
if the procedures recommended are suitable 
for generating accurate emission averages). 
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3.9.5 Alternative continuous monitoring 
systems that do not meet the spectral re-
sponse requirements in Performance Speci-
fication 1, appendix B of part 60, but ade-
quately demonstrate a definite and con-
sistent relationship between their measure-
ments and the opacity measurements of a 
system complying with the requirements in 
Performance Specification 1. The State may 
require that such demonstration be per-
formed for each affected facility. 

4.0 Minimum data requirements. The fol-
lowing paragraphs set forth the minimum 
data reporting requirements necessary to 
comply with § 51.214(d) and (e). 

4.1 The State plan shall require owners or 
operators of facilities required to install con-
tinuous monitoring systems to submit a 
written report of excess emissions for each 
calendar quarter and the nature and cause of 
the excess emissions, if known. The aver-
aging period used for data reporting should 
be established by the State to correspond to 
the averaging period specified in the emis-
sion test method used to determine compli-
ance with an emission standard for the pol-
lutant/source category in question. The re-
quired report shall include, as a minimum, 
the data stipulated in this appendix. 

4.2 For opacity measurements, the sum-
mary shall consist of the magnitude in ac-
tual percent opacity of all one-minute (or 
such other time period deemed appropriate 
by the State) averages of opacity greater 
than the opacity standard in the applicable 
plan for each hour of operation of the facil-
ity. Average values may be obtained by inte-
gration over the averaging period or by 
arithmetically averaging a minimum of four 
equally spaced, instantaneous opacity meas-
urements per minute. Any time period ex-
empted shall be considered before deter-
mining the excess averages of opacity (e.g., 
whenever a regulation allows two minutes of 
opacity measurements in excess of the stand-
ard, the State shall require the source to re-
port all opacity averages, in any one hour, in 
excess of the standard, minus the two- 
minute exemption). If more than one opacity 
standard applies, excess emissions data must 
be submitted in relation to all such stand-
ards. 

4.3 For gaseous measurements the sum-
mary shall consist of emission averages, in 
the units of the applicable standard, for each 
averaging period during which the applicable 
standard was exceeded. 

4.4 The date and time identifying each pe-
riod during which the continuous monitoring 
system was inoperative, except for zero and 
span checks, and the nature of system re-
pairs or adjustments shall be reported. The 
State may require proof of continuous moni-
toring system performance whenever system 
repairs or adjustments have been made. 

4.5 When no excess emissions have occurred 
and the continuous monitoring system(s) 

have not been inoperative, repaired, or ad-
justed, such information shall be included in 
the report. 

4.6 The State plan shall require owners or 
operators of affected facilities to maintain a 
file of all information reported in the quar-
terly summaries, and all other data collected 
either by the continuous monitoring system 
or as necessary to convert monitoring data 
to the units of the applicable standard for a 
minimum of two years from the date of col-
lection of such data or submission of such 
summaries. 

5.0 Data Reduction. The State plan shall re-
quire owners or operators of affected facili-
ties to use the following procedures for con-
verting monitoring data to units of the 
standard where necessary. 

5.1 For fossil fuel-fired steam generators 
the following procedures shall be used to 
convert gaseous emission monitoring data in 
parts per million to g/million cal (lb/million 
BTU) where necessary: 

5.1.1 When the owner or operator of a fossil 
fuel-fired steam generator elects under para-
graph 2.1.4 of this appendix to measure oxy-
gen in the flue gases, the measurements of 
the pollutant concentration and oxygen con-
centration shall each be on a dry basis and 
the following conversion procedure used: 
E = CF [20.9/20.9 ¥ %O2] 

5.1.2 When the owner or operator elects 
under paragraph 2.1.4 of this appendix to 
measure carbon dioxide in the flue gases, the 
measurement of the pollutant concentration 
and the carbon dioxide concentration shall 
each be on a consistent basis (wet or dry) 
and the following conversion procedure used: 
E = CFc (100 / %CO2) 

5.1.3 The values used in the equations 
under paragraph 5.1 are derived as follows: 
E = pollutant emission, g/million cal (lb/mil-

lion BTU), 
C = pollutant concentration, g/dscm (lb/dscf), 

determined by multiplying the average 
concentration (ppm) for each hourly period 
by 4.16×10¥5 M g/dscm per ppm (2.64×10¥9 M 
lb/dscf per ppm) where M = pollutant mo-
lecular weight, g/g-mole (lb/lb-mole). M = 
64 for sulfur dioxide and 46 for oxides of ni-
trogen. 

%O2, %CO2 = Oxygen or carbon dioxide vol-
ume (expressed as percent) determined 
with equipment specified under paragraph 
4.1.4 of this appendix, 

F, Fc = a factor representing a ratio of the 
volume of dry flue gases generated to the 
calorific value of the fuel combusted (F), 
and a factor representing a ratio of the vol-
ume of carbon dioxide generated to the cal-
orific value of the fuel combusted (Fc) re-
spectively. Values of F and Fc are given in 
§ 60.45(f) of part 60, as applicable. 

5.2 For sulfuric acid plants the owner or 
operator shall: 
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5.2.1 establish a conversion factor three 
times daily according to the procedures to 
§ 60.84(b) of this chapter; 

5.2.2 multiply the conversion factor by the 
average sulfur dioxide concentration in the 
flue gases to obtain average sulfur dioxide 
emissions in Kg/metric ton (lb/short ton); 
and 

5.2.3 report the average sulfur dioxide 
emission for each averaging period in excess 
of the applicable emission standard in the 
quarterly summary. 

5.3 For nitric acid plants the owner or op-
erator shall: 

5.3.1 establish a conversion factor accord-
ing to the procedures of § 60.73(b) of this 
chapter; 

5.3.2 multiply the conversion factor by the 
average nitrogen oxides concentration in the 
flue gases to obtain the nitrogen oxides 
emissions in the units of the applicable 
standard; 

5.3.3 report the average nitrogen oxides 
emission for each averaging period in excess 
of the applicable emission standard, in the 
quarterly summary. 

5.4 Any State may allow data reporting or 
reduction procedures varying from those set 
forth in this appendix if the owner or oper-
ator of a source shows to the satisfaction of 
the State that his procedures are at least as 
accurate as those in this appendix. Such pro-
cedures may include but are not limited to, 
the following: 

5.4.1 Alternative procedures for computing 
emission averages that do not require inte-
gration of data (e.g., some facilities may 
demonstrate that the variability of their 
emissions is sufficiently small to allow accu-
rate reduction of data based upon computing 
averages from equally spaced data points 
over the averaging period). 

5.4.2 Alternative methods of converting 
pollutant concentration measurements to 
the units of the emission standards. 

6.0 Special Consideration. The State plan 
may provide for approval, on a case-by-case 
basis, of alternative monitoring require-
ments different from the provisions of parts 
1 through 5 of this appendix if the provisions 
of this appendix (i.e., the installation of a 
continuous emission monitoring system) 
cannot be implemented by a source due to 
physical plant limitations or extreme eco-
nomic reasons. To make use of this provi-
sion, States must include in their plan spe-
cific criteria for determining those physical 
limitations or extreme economic situations 
to be considered by the State. In such cases, 
when the State exempts any source subject 
to this appendix by use of this provision 
from installing continuous emission moni-
toring systems, the State shall set forth al-
ternative emission monitoring and reporting 
requirements (e.g., periodic manual stack 
tests) to satisfy the intent of these regula-

tions. Examples of such special cases in-
clude, but are not limited to, the following: 

6.1 Alternative monitoring requirements 
may be prescribed when installation of a 
continuous monitoring system or monitoring 
device specified by this appendix would not 
provide accurate determinations of emis-
sions (e.g., condensed, uncombined water 
vapor may prevent an accurate determina-
tion of opacity using commercially available 
continuous monitoring systems). 

6.2 Alternative monitoring requirements 
may be prescribed when the affected facility 
is infrequently operated (e.g., some affected 
facilities may operate less than one month 
per year). 

6.3 Alternative monitoring requirements 
may be prescribed when the State deter-
mines that the requirements of this appendix 
would impose an extreme economic burden 
on the source owner or operator. 

6.4 Alternative monitoring requirements 
may be prescribed when the State deter-
mines that monitoring systems prescribed by 
this appendix cannot be installed due to 
physical limitations at the facility. 

[40 FR 46247, Oct. 6, 1975, as amended at 51 FR 
40675, Nov. 7, 1986] 

APPENDIXES Q–R TO PART 51 
[RESERVED] 

APPENDIX S TO PART 51—EMISSION 
OFFSET INTERPRETATIVE RULING 

I. INTRODUCTION 

This appendix sets forth EPA’s Interpreta-
tive Ruling on the preconstruction review re-
quirements for stationary sources of air pol-
lution (not including indirect sources) under 
40 CFR subpart I and section 129 of the Clean 
Air Act Amendments of 1977, Public Law 95– 
95, (note under 42 U.S.C. 7502). A major new 
source or major modification which would 
locate in any area designated under section 
107(d) of the Act as attainment or 
unclassifiable for ozone that is located in an 
ozone transport region or which would locate 
in an area designated in 40 CFR part 81, sub-
part C, as nonattainment for a pollutant for 
which the source or modification would be 
major may be allowed to construct only if 
the stringent conditions set forth below are 
met. These conditions are designed to insure 
that the new source’s emissions will be con-
trolled to the greatest degree possible; that 
more than equivalent offsetting emission re-
ductions (emission offsets) will be obtained 
from existing sources; and that there will be 
progress toward achievement of the NAAQS. 

For each area designated as exceeding a 
NAAQS (nonattainment area) under 40 CFR 
part 81, subpart C, or for any area designated 
under section 107(d) of the Act as attainment 
or unclassifiable for ozone that is located in 
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