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rounded according to the conventions in sec-

tion 4.1. 

5.2 Calculation Procedures for the 1-hour 
Primary NO2 NAAQS 

(a) Procedure for identifying annual 98th per-
centile values. When the data for a particular 

site and year meet the data completeness re-

quirements in section 3.2(b), or if one of the 

conditions of section 3.2(c) is met, or if the 

Administrator exercises the discretionary 

authority in section 3.2(d), identification of 

annual 98th percentile value is accomplished 

as follows. 
(i) The annual 98th percentile value for a 

year is the higher of the two values resulting 

from the following two procedures. 
(1) Procedure 1. 
(A) For the year, determine the number of 

days with at least 75 percent of the hourly 

values reported including State-flagged data 

affected by exceptional events which have 

been approved for exclusion by the Adminis-

trator. 
(B) For the year, from only the days with 

at least 75 percent of the hourly values re-

ported, select from each day the maximum 

hourly value excluding State-flagged data af-

fected by exceptional events which have been 

approved for exclusion by the Administrator. 
(C) Sort all these daily maximum hourly 

values from a particular site and year by de-

scending value. (For example: (x[1], x[2], x[3], 

* * *, x[n]). In this case, x[1] is the largest 

number and x[n] is the smallest value.) The 

98th percentile is determined from this sort-

ed series of daily values which is ordered 

from the highest to the lowest number. 

Using the left column of Table 1, determine 

the appropriate range (i.e., row) for the an-

nual number of days with valid data for year 

y (cny) as determined from step (A). The cor-

responding ‘‘n’’ value in the right column 

identifies the rank of the annual 98th per-

centile value in the descending sorted list of 

daily site values for year y. Thus, P0.98, y = 

the nth largest value. 
(2) Procedure 2. 
(A) For the year, determine the number of 

days with at least one hourly value reported 

including State-flagged data affected by ex-

ceptional events which have been approved 

for exclusion by the Administrator. 
(B) For the year, from all the days with at 

least one hourly value reported, select from 

each day the maximum hourly value exclud-

ing State-flagged data affected by excep-

tional events which have been approved for 

exclusion by the Administrator. 
(C) Sort all these daily maximum values 

from a particular site and year by descend-

ing value. (For example: (x[1], x[2], x[3], 

* * *, x[n]). In this case, x[1] is the largest 

number and x[n] is the smallest value.) The 

98th percentile is determined from this sort-

ed series of daily values which is ordered 

from the highest to the lowest number. 

Using the left column of Table 1, determine 

the appropriate range (i.e., row) for the an-

nual number of days with valid data for year 

y (cny) as determined from step (A). The cor-

responding ‘‘n’’ value in the right column 

identifies the rank of the annual 98th per-

centile value in the descending sorted list of 

daily site values for year y. Thus, P0.98, y = 

the nth largest value. 
(b) The 1-hour primary standard design 

value for a site is mean of the three annual 

98th percentile values, rounded according to 

the conventions in section 4. 

TABLE 1 

Annual number 
of days with 
valid data for 
year ‘‘y’’ (cny) 

P0.98, y is the 
nth maximum 
value of the 

year, where n 
is the listed 

number 

1–50 1 
51–100 2 
101–150 3 
151–200 4 
201–250 5 
251–300 6 
301–350 7 
351–366 8 

[75 FR 6532, Feb. 9, 2010] 

APPENDIX T TO PART 50—INTERPRETA-

TION OF THE PRIMARY NATIONAL AM-

BIENT AIR QUALITY STANDARDS FOR 

OXIDES OF SULFUR (SULFUR DIOX-

IDE) 

1. GENERAL 

(a) This appendix explains the data han-

dling conventions and computations nec-

essary for determining when the primary na-

tional ambient air quality standards for Ox-

ides of Sulfur as measured by Sulfur Dioxide 

(‘‘SO2 NAAQS’’) specified in § 50.17 are met at 

an ambient air quality monitoring site. Sul-

fur Dioxide (SO2) is measured in the ambient 

air by a Federal reference method (FRM) 

based on appendix A or A–1 to this part or by 

a Federal equivalent method (FEM) des-

ignated in accordance with part 53 of this 

chapter. Data handling and computation pro-

cedures to be used in making comparisons 

between reported SO2 concentrations and the 

levels of the SO2 NAAQS are specified in the 

following sections. 

(b) Decisions to exclude, retain, or make 

adjustments to the data affected by excep-

tional events, including natural events, are 

made according to the requirements and 

process deadlines specified in §§ 50.1, 50.14 and 

51.930 of this chapter. 

(c) The terms used in this appendix are de-

fined as follows: 

Daily maximum 1-hour values for SO2 refers 

to the maximum 1-hour SO2 concentration 
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values measured from midnight to midnight 

(local standard time) that are used in 

NAAQS computations. 
Design values are the metrics (i.e., statis-

tics) that are compared to the NAAQS levels 

to determine compliance, calculated as spec-

ified in section 5 of this appendix. The design 

value for the primary 1-hour NAAQS is the 3- 

year average of annual 99th percentile daily 

maximum 1-hour values for a monitoring 

site (referred to as the ‘‘1-hour primary 

standard design value’’). 
99th percentile daily maximum 1-hour value is 

the value below which nominally 99 percent 

of all daily maximum 1-hour concentration 

values fall, using the ranking and selection 

method specified in section 5 of this appen-

dix. 
Pollutant Occurrence Code (POC) refers to a 

numerical code (1, 2, 3, etc.) used to distin-

guish the data from two or more monitors 

for the same parameter at a single moni-

toring site. 
Quarter refers to a calendar quarter. 
Year refers to a calendar year. 

2. REQUIREMENTS FOR DATA USED FOR COM-

PARISONS WITH THE SO2 NAAQS AND DATA 

REPORTING CONSIDERATIONS 

(a) All valid FRM/FEM SO2 hourly data re-

quired to be submitted to EPA’s Air Quality 

System (AQS), or otherwise available to 

EPA, meeting the requirements of part 58 of 

this chapter including appendices A, C, and E 

shall be used in design value calculations. 

Multi-hour average concentration values col-

lected by wet chemistry methods shall not 

be used. 
(b) Data from two or more monitors from 

the same year at the same site reported to 

EPA under distinct Pollutant Occurrence 

Codes shall not be combined in an attempt to 

meet data completeness requirements. The 

Administrator will combine annual 99th per-

centile daily maximum concentration values 

from different monitors in different years, 

selected as described here, for the purpose of 

developing a valid 1-hour primary standard 

design value. If more than one of the mon-

itors meets the completeness requirement 

for all four quarters of a year, the steps spec-

ified in section 5(a) of this appendix shall be 

applied to the data from the monitor with 

the highest average of the four quarterly 

completeness values to derive a valid annual 

99th percentile daily maximum concentra-

tion. If no monitor is complete for all four 

quarters in a year, the steps specified in sec-

tion 3(c) and 5(a) of this appendix shall be ap-

plied to the data from the monitor with the 

highest average of the four quarterly com-

pleteness values in an attempt to derive a 

valid annual 99th percentile daily maximum 

concentration. This paragraph does not pro-

hibit a monitoring agency from making a 

local designation of one physical monitor as 

the primary monitor for a Pollutant Occur-

rence Code and substituting the 1-hour data 

from a second physical monitor whenever a 

valid concentration value is not obtained 

from the primary monitor; if a monitoring 

agency substitutes data in this manner, each 

substituted value must be accompanied by 

an AQS qualifier code indicating that substi-

tution with a value from a second physical 

monitor has taken place. 
(c) Hourly SO2 measurement data shall be 

reported to AQS in units of parts per billion 

(ppb), to at most one place after the decimal, 

with additional digits to the right being 

truncated with no further rounding. 

3. COMPARISONS WITH THE 1-HOUR PRIMARY 

SO2 NAAQS 

(a) The 1-hour primary SO2 NAAQS is met 

at an ambient air quality monitoring site 

when the valid 1-hour primary standard de-

sign value is less than or equal to 75 parts 

per billion (ppb). 
(b) An SO2 1-hour primary standard design 

value is valid if it encompasses three con-

secutive calendar years of complete data. A 

year meets data completeness requirements 

when all 4 quarters are complete. A quarter 

is complete when at least 75 percent of the 

sampling days for each quarter have com-

plete data. A sampling day has complete 

data if 75 percent of the hourly concentra-

tion values, including State-flagged data af-

fected by exceptional events which have been 

approved for exclusion by the Administrator, 

are reported. 
(c) In the case of one, two, or three years 

that do not meet the completeness require-

ments of section 3(b) of this appendix and 

thus would normally not be useable for the 

calculation of a valid 3-year 1-hour primary 

standard design value, the 3-year 1-hour pri-

mary standard design value shall neverthe-

less be considered valid if one of the fol-

lowing conditions is true. 
(i) At least 75 percent of the days in each 

quarter of each of three consecutive years 

have at least one reported hourly value, and 

the design value calculated according to the 

procedures specified in section 5 is above the 

level of the primary 1-hour standard. 
(ii)(A) A 1-hour primary standard design 

value that is equal to or below the level of 

the NAAQS can be validated if the substi-

tution test in section 3(c)(ii)(B) results in a 

‘‘test design value’’ that is below the level of 

the NAAQS. The test substitutes actual 

‘‘high’’ reported daily maximum 1-hour val-

ues from the same site at about the same 

time of the year (specifically, in the same 

calendar quarter) for unknown values that 

were not successfully measured. Note that 

the test is merely diagnostic in nature, in-

tended to confirm that there is a very high 

likelihood that the original design value (the 

one with less than 75 percent data capture of 

hours by day and of days by quarter) reflects 

the true under-NAAQS-level status for that 

VerDate Sep<11>2014 15:08 Aug 15, 2018 Jkt 244152 PO 00000 Frm 00174 Fmt 8010 Sfmt 8002 Y:\SGML\244152.XXX 244152ns
ha

ttu
ck

 o
n 

D
S

K
9F

9S
C

42
P

R
O

D
 w

ith
 C

F
R



165 

Environmental Protection Agency Pt. 50, App. T 

3-year period; the result of this data substi-

tution test (the ‘‘test design value’’, as de-

fined in section 3(c)(ii)(B)) is not considered 

the actual design value. For this test, substi-

tution is permitted only if there are at least 

200 days across the three matching quarters 

of the three years under consideration 

(which is about 75 percent of all possible 

daily values in those three quarters) for 

which 75 percent of the hours in the day, in-

cluding State-flagged data affected by excep-

tional events which have been approved for 

exclusion by the Administrator, have re-

ported concentrations. However, maximum 

1-hour values from days with less than 75 

percent of the hours reported shall also be 

considered in identifying the high value to 

be used for substitution. 
(B) The substitution test is as follows: 

Data substitution will be performed in all 

quarter periods that have less than 75 per-

cent data capture but at least 50 percent 

data capture, including State-flagged data 

affected by exceptional events which have 

been approved for exclusion by the Adminis-

trator; if any quarter has less than 50 per-

cent data capture then this substitution test 

cannot be used. Identify for each quarter 

(e.g., January–March) the highest reported 

daily maximum 1-hour value for that quar-

ter, excluding State-flagged data affected by 

exceptional events which have been approved 

for exclusion by the Administrator, looking 

across those three months of all three years 

under consideration. All daily maximum 1- 

hour values from all days in the quarter pe-

riod shall be considered when identifying 

this highest value, including days with less 

than 75 percent data capture. If after sub-

stituting the highest reported daily max-

imum 1-hour value for a quarter for as much 

of the missing daily data in the matching de-

ficient quarter(s) as is needed to make them 

100 percent complete, the procedure in sec-

tion 5 yields a recalculated 3-year 1-hour 

standard ‘‘test design value’’ less than or 

equal to the level of the standard, then the 

1-hour primary standard design value is 

deemed to have passed the diagnostic test 

and is valid, and the level of the standard is 

deemed to have been met in that 3-year pe-

riod. As noted in section 3(c)(i), in such a 

case, the 3-year design value based on the 

data actually reported, not the ‘‘test design 

value’’, shall be used as the valid design 

value. 
(iii)(A) A 1-hour primary standard design 

value that is above the level of the NAAQS 

can be validated if the substitution test in 

section 3(c)(iii)(B) results in a ‘‘test design 

value’’ that is above the level of the NAAQS. 

The test substitutes actual ‘‘low’’ reported 

daily maximum 1-hour values from the same 

site at about the same time of the year (spe-

cifically, in the same three months of the 

calendar) for unknown hourly values that 

were not successfully measured. Note that 

the test is merely diagnostic in nature, in-

tended to confirm that there is a very high 

likelihood that the original design value (the 

one with less than 75 percent data capture of 

hours by day and of days by quarter) reflects 

the true above-NAAQS-level status for that 

3-year period; the result of this data substi-

tution test (the ‘‘test design value’’, as de-

fined in section 3(c)(iii)(B)) is not considered 

the actual design value. For this test, substi-

tution is permitted only if there are a min-

imum number of available daily data points 

from which to identify the low quarter-spe-

cific daily maximum 1-hour values, specifi-

cally if there are at least 200 days across the 

three matching quarters of the three years 

under consideration (which is about 75 per-

cent of all possible daily values in those 

three quarters) for which 75 percent of the 

hours in the day have reported concentra-

tions. Only days with at least 75 percent of 

the hours reported shall be considered in 

identifying the low value to be used for sub-

stitution. 
(B) The substitution test is as follows: 

Data substitution will be performed in all 

quarter periods that have less than 75 per-

cent data capture. Identify for each quarter 

(e.g., January–March) the lowest reported 

daily maximum 1-hour value for that quar-

ter, looking across those three months of all 

three years under consideration. All daily 

maximum 1-hour values from all days with 

at least 75 percent capture in the quarter pe-

riod shall be considered when identifying 

this lowest value. If after substituting the 

lowest reported daily maximum 1-hour value 

for a quarter for as much of the missing 

daily data in the matching deficient quar-

ter(s) as is needed to make them 75 percent 

complete, the procedure in section 5 yields a 

recalculated 3-year 1-hour standard ‘‘test de-

sign value’’ above the level of the standard, 

then the 1-hour primary standard design 

value is deemed to have passed the diag-

nostic test and is valid, and the level of the 

standard is deemed to have been exceeded in 

that 3-year period. As noted in section 3(c)(i), 

in such a case, the 3-year design value based 

on the data actually reported, not the ‘‘test 

design value’’, shall be used as the valid de-

sign value. 
(d) A 1-hour primary standard design value 

based on data that do not meet the com-

pleteness criteria stated in 3(b) and also do 

not satisfy section 3(c), may also be consid-

ered valid with the approval of, or at the ini-

tiative of, the Administrator, who may con-

sider factors such as monitoring site clo-

sures/moves, monitoring diligence, the con-

sistency and levels of the valid concentra-

tion measurements that are available, and 

nearby concentrations in determining 

whether to use such data. 
(e) The procedures for calculating the 1- 

hour primary standard design values are 

given in section 5 of this appendix. 
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4. ROUNDING CONVENTIONS FOR THE 1-HOUR 

PRIMARY SO2 NAAQS 

(a) Hourly SO2 measurement data shall be 

reported to AQS in units of parts per billion 

(ppb), to at most one place after the decimal, 

with additional digits to the right being 

truncated with no further rounding. 
(b) Daily maximum 1-hour values and 

therefore the annual 99th percentile of those 

daily values are not rounded. 
(c) The 1-hour primary standard design 

value is calculated pursuant to section 5 and 

then rounded to the nearest whole number or 

1 ppb (decimals 0.5 and greater are rounded 

up to the nearest whole number, and any 

decimal lower than 0.5 is rounded down to 

the nearest whole number). 

5. CALCULATION PROCEDURES FOR THE 1-HOUR 

PRIMARY SO2 NAAQS 

(a) Procedure for identifying annual 99th per-
centile values. When the data for a particular 

ambient air quality monitoring site and year 

meet the data completeness requirements in 

section 3(b), or if one of the conditions of 

section 3(c) is met, or if the Administrator 

exercises the discretionary authority in sec-

tion 3(d), identification of annual 99th per-

centile value is accomplished as follows. 
(i) The annual 99th percentile value for a 

year is the higher of the two values resulting 

from the following two procedures. 
(1) Procedure 1. For the year, determine the 

number of days with at least 75 percent of 

the hourly values reported. 
(A) For the year, determine the number of 

days with at least 75 percent of the hourly 

values reported including State-flagged data 

affected by exceptional events which have 

been approved for exclusion by the Adminis-

trator. 
(B) For the year, from only the days with 

at least 75 percent of the hourly values re-

ported, select from each day the maximum 

hourly value excluding State-flagged data af-

fected by exceptional events which have been 

approved for exclusion by the Administrator. 
(C) Sort all these daily maximum hourly 

values from a particular site and year by de-

scending value. (For example: (x[1], x[2], x[3], 

* * *, x[n]). In this case, x[1] is the largest 

number and x[n] is the smallest value.) The 

99th percentile is determined from this sort-

ed series of daily values which is ordered 

from the highest to the lowest number. 

Using the left column of Table 1, determine 

the appropriate range (i.e., row) for the an-

nual number of days with valid data for year 

y (cny). The corresponding ‘‘n’’ value in the 

right column identifies the rank of the an-

nual 99th percentile value in the descending 

sorted list of daily site values for year y. 

Thus, P0.99, y = the nth largest value. 
(2) Procedure 2. For the year, determine the 

number of days with at least one hourly 

value reported. 

(A) For the year, determine the number of 

days with at least one hourly value reported 

including State-flagged data affected by ex-

ceptional events which have been approved 

for exclusion by the Administrator. 

(B) For the year, from all the days with at 

least one hourly value reported, select from 

each day the maximum hourly value exclud-

ing State-flagged data affected by excep-

tional events which have been approved for 

exclusion by the Administrator. 

(C) Sort all these daily maximum values 

from a particular site and year by descend-

ing value. (For example: (x[1], x[2], x[3], 

* * *, x[n]). In this case, x[1] is the largest 

number and x[n] is the smallest value.) The 

99th percentile is determined from this sort-

ed series of daily values which is ordered 

from the highest to the lowest number. 

Using the left column of Table 1, determine 

the appropriate range (i.e., row) for the an-

nual number of days with valid data for year 

y (cny). The corresponding ‘‘n’’ value in the 

right column identifies the rank of the an-

nual 99th percentile value in the descending 

sorted list of daily site values for year y. 

Thus, P0.99,y = the nth largest value. 

(b) The 1-hour primary standard design 

value for an ambient air quality monitoring 

site is mean of the three annual 99th per-

centile values, rounded according to the con-

ventions in section 4. 

TABLE 1 

Annual number of days with valid 
data for year ‘‘y’’ (cny) 

P0.99,y is the nth 
maximum value of the 
year, where n is the 

listed number 

1–100 ................................................. 1 
101–200 ............................................. 2 
201–300 ............................................. 3 
301–366 ............................................. 4 

[75 FR 35595, June 23, 2010] 

APPENDIX U TO PART 50—INTERPRETA-

TION OF THE PRIMARY AND SEC-

ONDARY NATIONAL AMBIENT AIR 

QUALITY STANDARDS FOR OZONE 

1. GENERAL 

(a) This appendix explains the data han-

dling conventions and computations nec-

essary for determining whether the primary 

and secondary national ambient air quality 

standards (NAAQS) for ozone (O3) specified in 

§ 50.19 are met at an ambient O3 air quality 

monitoring site. Data reporting, data han-

dling, and computation procedures to be used 

in making comparisons between reported O3 
concentrations and the levels of the O3 
NAAQS are specified in the following sec-

tions. 

(b) Whether to exclude or retain the data 

affected by exceptional events is determined 
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