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ABSTRACT

“his guideline document describes procedurss that can be used o
semonstrate attainment of the particulate matter standards for those sites
~nhat do not satisfy the minimum date reguirements. Im order 2o appiy
these procedures, minimum guarteriy data requirements musi De mel. The
orocedures involve the substitution of appropriate data for the missing
sampies: collocated TSP can be substituted for missing PM iU sampies, and
substitutions from avaiiebie monitoring data are aisc ailowed. Under
certain conditions, modei-derivad estimates of annual means anc number of
excesdances may aisc be used. Four exampies demonstrate the use of the
procedures under various scanarics.
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Section .

INTRODUCTION AND BACKGROUND

he U.S. Envirommental Protection Agemcy {(EPA] recentiy revised the
National Ambient Alr Juality Stancards (NAAQS! for particuials maiier
(PM}. Hnile the former siandards for particuiate matter were based on

o

otal suspended particulates {TSP), the new standards are based on

particies with an aerodynamic diameter iess than .C micrometers, heresafter
referred to as PM 10.

The Former primary particuiate matter standards specified that the annua"
geometric mean TSP concentraticn 2t & site was not to EXGEEG 7E ug/m , dnd
thaz Zé-hour TSP concentraiicns were not o exceed 260 ug/m more than
Jnce per year. The new p?imary standards, based on PK¥ 10, are sta-
rigticaliy based, and should provide more stable objectives for deveioping
emission control strategies because they are expressed as expected annua:
values {Curran, 1979: Hayes et a’., 1983). The expected annual aritnmelfic
mean i3 not to exceed EU ugimgg and the expected number of concentrations
above 150 ugfmg per vear °s nol o axceed one.

Appendix K <o 40 CFR, Part 50: “intervretation of the Nafional Ambient Air
Quality Standards for Particulate Matter,” describes the caiculation of
expected annual average and expecied annual exceedances that are used tc
determine atiainment. These cailculations are generally to be based on thne
mos: recent three calendar vears of particulate data. The expected annua’l
average is calcuiated &s the average of the three annuai means. The
expected number of annua’l exceedances is calcuiated as the average of the
number of exceedances for each of the three years; if data in & given year
are incompiete, but meet the minimum requirements specified in Appendix K,
the annual exceedance rate is estimated from the observed exceedance rate.
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The required sampling freguency For P 10 the first year is one Zi-hour
sampie avery six days, every Twc ¢ays, or every day, depending on The
nrobabiiity of nonatiainment of the PM 10 standards; for subseguent years
the sampiling frequancy will depend on site attainment status, as describec
‘m 40 CFR 58.13. However, the ZPE recognizes that date from some
scheduied sampling days may be missing for any of & number of reasons,
e.g., damaged filters {sampie loss;, miscatiibrated sguipment. or other
eguipment faiiure. Appendix K specifies a minimum 75 percent gata capture
rate* of required PMIC sampies, out states that: “Date not meefing these
criteria may aiso suffice <o show attainment, however, sucn exceptions
will mave to be approves by the Regional Administrator *n accordance with
astablished guidelines.”

The present document is intended ¢o provide guidancs for such exceptions
20 Lhe date regquirements, but it ‘s not intended to Tist ail possibie
sifuations in which data may be acceptabie; other procedures besides tnose
described im this guideiine may be used to determine attainment of the
particuiate matter standards, if approved by the Regiona? Administrator.
Z74cibiiity requirements for the use of these guide®ines are given in Sec-
tlen 2. Section 3 describes specific procedurss that may be used o
determine attainment status of the Z4-hour and annua: standards; and
exampies of the application of these procedurses are given in Seczion 4.

These guidelines were formed with four principies in mind. First, tne
procedures should be reiativeiy simpiz2 and noil require eiaborate Computer
nrograms (except when air guaiity models are used}. 3econd, the proce-
dures should be conservative, o “hat there is & Tow probab® iiy of
falsely classifying @ site as attainment when it is in fact nonatiain-
mens. Shird, it is assumed %hat monitoring programs are designec so that,
zr the average, the data capture rate excesds tThe minimum specified in

~ppendiz K and that certain days of the week or seasons of the year are

Jate capture rate is gefined as the number of valid sampies as a
percentage of the number 2% scheduiec sampling days.



not systematically exciudad. These guideiines are not intendec <c repiace
Appendix K and become de facto standards. Fourth, the estimated annual
number of exceedances and estimaied annuai average conceniraticns derived
from procedures specified in this guideline shall not be usec <o establish
2Tigipility for any further adjustments to data in order o demonsiraie
attainment, such as those permitied Dy the Guideline orn Accouniing For
Trends in Emission and ~ir- Quaiit: Data (EPA, 1987a;.

[#3]



on 2

Ty

Sect

CLIGIBILITY REQUIREMENTS

The procedures described in this Zdocument may, under ceriain conditions,
be used to snow attainment oFf ¢he particulate matier standards. As dis-
cussed in Appendix ¥, nonattainment of fhe standards can aiso be shown

5

“ith Tess than the amount of data required, without using the orocedures

in this guideline; e.g., if therz are four observed exceedances “n =
singie year for & site regardiess of sampling freguency.

The £PA has defined the thres-yzar minimum data requirements in Appendixz ¥
to corraspond T¢ ar achievabie data capture of 75 percent per caiendar
guarcer. The EPA does =ecognize, however, that extenuating circumstances
can tead to even more missfng date. Nevertneless, in order tc appiy the
proceaures of this guideiine, Justification for the missing sampies must
22 provided.

The minimum requirements for use of fhese guideline procedures are as fol-

OWS 2

{1} If twoc or more vears oF monitoring data are avaiilable, there
must be at east 50 percant of the reguired sampies ‘n each
guarter. AL Teast one of the years mus: indicate zttainment
sased on monitored concentrations that meet the minimum data
requirements and follow the round-off conventions ir Appendix ¥.

{2} IF only enme year of reprasentative PM 10 data with averyday
sampiing s avaiiabie, then it may bz considered if ihe data

capture rate axceegs 73 percent in each quarter. The procedures



in this guideline canno® be used to demonstrate atiainment if
there is only one year of data and the data capture rate is
below 75 percent “rn one or more duarters. However, hecause of
the possibility of mid-year startup monitoring, representative
data from four consecutive caiendar gquarters of everyday samp-
Ting may be used: im such § case the data capture rate must also
be at Teast 7% mercent per guarter.

[47]
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Section 3

“ROCEBURES =Jk LETERMINIKG ATTAINMENT
JF THz PARTICULATE MATTER STANDARDS

I the availablie particuiate matter data do not satisfy the minimum three-

yedr data requirements of Appendix K, but do satisfy the less resiriciive

data requirements gescribed in Seciion 2 of this document., then any one of

the f277owing proceddures may be used to demonstrate attainment of the

particuiate matter standards or the equivaient basis of three years:

()

if three years of PM .U data are avaiiabie and the eligibility

requirements of Section 2 of this guideline are me:, substitu-
tions may be made for scheduied sampiing days with missing
particulatz matter data. Substitutions must be made For avery

scheduied sampiing day with missing data in each cuarter %that

does not satisfy itne minimum data reguirements in Appendix K.

The substituted value may be one of two kinds of ceta:

(a)

Criiocated TSP data may De substituted for missing PM 10
data. If collocated TS® data are availab e for those
scheduied sampiing days with missing PM 1T data., and if
the numbper of such days added to the-number of days with
valid PM 10 data is greater than or equa’ %o the minimum
specified in Appendix K, them the TSP data may be used
in piace of the missing M 1C date to show attainment,
using the calcuiations ¢f Appendix K. 477 avaiiable TSF
data Trom scheduied sampiing days in whick ¢here are no
valid PM 10 date must be used in the calcuiation 2o show
attainment.

[9))
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(b) Monitorinc data from the same quarier in any one of the
years usec tC dstermine attainment may be substituted
for missing PM 0 data. The maximum PM 1T [or TSP}
value that was sbserved in that quarter over the attain-
ment test period (e.%.. the last three years. may be
substituted for missing scheduied sampiing days, zro-
vided emissions anc meteorology for these guarters are-
representative of the emissions ang meteorcicgy for the
gquarter in guestior. Data from representaiive adjacen:
monitoring sites may be used to substantiatz the repre-
sentativeness o the substituted data.

After substitutions have been made, caiculations of annua”
averages and expeciec =xceedance rates proceed according to Sec-
Zions 3 and 4 of Appendix i,

.2) “Modeling data*for ar entire year may be used in piace of moni-

toring datz for & year with missing data, provided that the
EPA's GuideTine:on A~ Cual’ty Models (EPA, 1986’ has been fo'-

lowed anc that the mode” s one of those Tisted in EPA's PM i
SIP Development Guidance (EPA, 1987b). Modei-derived estimates
of the annual mear and annual exceedance raie can be usec in the
caicuiations of expected annual mean and expected annua’ axceed-
ance rate specified in Appendix K, uniess monitoring data show
higher vaiues. For the one or two years of avaiiabis PM I(0 data
that will be used in conjunction with the modeiing data, substi-
-ulion must be made as described in procedure {1' for any guar-
ters thai have data for iess tharn 7% percent of fhe scheduied
sampling days.

Attainment can be determined on the basis of oniy one or two
years of PM 10 data in the absence of modeiing data if the foi-
Towing conciiions are met:

~J
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{a) The eligipiiity reguirements of Secticn 2 ars satisfied.

{b) Emissions and meteoroiogical conditions are consistent
in the three years of concern.

P¥ 10 data are aveiiabie on sampliing days with repra-

]
&)
S ?

sentative meteorciogica’l conditions.

-

(87}

Substitutions must be made in zach calendar guarter with isss than

percent of scheduied sampies. The expected annual exceedance rate
and annual average can then be calculated using the one or twc vears

of avaiiabie date {with subsiitutions, if necessary’.

O




Sectionm 4

ZXAMPLES

is section {ilustrates the Use of the procedures described “r Section

3. Annua) means and exceedanc: races are gerived for each of “hree years:
the expected annuai mEans 3re tnen compared to the annual average M 10
NAAGS of 30 dg,m s Bng The expect&c annual exceedances of the Z4-hour
average P¥ 10 standard of 150 ug/m° are examined o determine attainment
status. in these exampies all concentrations are 2Xpressed as ugfmJO and
the Appendix X rounding conventions are foiiowed.

SXAMPLE Ic  USE OF COLLOCATED TSP DATA

Ir this simple case there 9s Juss cne PM 10 sampie jess than the number
reguired oy ﬁppendﬁx K. Consider & PM 10 monitor on & once-{n-six-day
sciiedule with & coliocated TSP monitor and three years of data. .= the
first and 1na?c years Zhe ennual average PM 10 concentrations are 40.2 anc
8-

[EY]
(23]

»Bfr“ “espect“vean end there are no cbserved sxceedances of the 24-

wur standard. In the third quarter of the second year {see Table I onlv
il sampias were obtained from the 13 scheduied sampling days, one iess
thar the 12 per guarter reguired by Appendﬁx K. The average PM 10 concen-
tration of the 11 samples s 38.1 ug/m - Suppose that colipcated TSP 24-
hour averages of 97, £5, and 134 2g/m” are available “or only thres of the
five days with missing PM 10 averages. These thres TSP sampies, combined
#ith the L1 PM 10 sampies, comstitute s va i guarter ‘consisting 2 14
samp:es; and can therefore be used o damonsiraie attainment. The =hird
guarter average of the second year would ther be caicuiated as

Wy




TABLE 1. Quarter ;; W 10 statistics
for the seconc yez= irn Ixampies I,
i, and III (a7 zo ﬂﬂentraLmons are
in wg T

o - x
Number ¥ Juarteriy Average

Quarser Sampies =
HFV
«f
- L4 dlet
2 35.3
k=) q¢ a
> i 38,1
a & as 2
oy daw e o

Laiculated from avaiiabis PM I0
concentrations.

Annuai averages Tor first and third
years, are, wespectively,

. K
o — P B e
Yo B aloe UG /M
= e o =2
= 2R D amfm
g B oBes UE/H

Q.j




= (i1 % 38.1° = 37 + 5+ 134 _ 5.1
- = o - - an o
Ll P LR

The average for the second year s “hen

T o= 3i.6 + 39.9 + 81,7 + 43.3

= i
Yo ) ag.1 .

»

and The three-year average is

T A0.2 w850 - 36,23 oo

Foliowing Appendix X conventions, ine Inree-year average is rounded to 40,
winich is below the standard of 50 ug/m*: thus attairment of “he annual
standard iz shown.

L2 us assume there were no observed PM 10 axceedances in “he second
year. Then, since the three substituted TSP values are al” below the
Ze-hour FE 1D étandard, the second year is astimated tc have nc exceed-
ances. 3ince there were no observed exceedances in either “he first or
tne tnird years, then the.expected number of gxceedances s estimated tco
08 U, and the 24-hour attainment test s passed.

EXAMPLE Il: USE OF SUBSTITUTED PM 10 DATA FROM REPRESENTATIVE QUARTERS

Consider the same set of PM 10 observations as in £xampie [ (see Tabie 1},
except that no collocated TSP data are avaiiabie. Thus, Five substitu-
tions mus: be made for the five scheduled PM 10 sampiing days missing im
the third cuarter of he second year. Juppose it has been shown that
emissions and meteorciogy of the guarter in guestion are typica’ for the
third guarter in the {hree-year period and that data from nearbv monitors

suppor< this. In this case data from cther years can be substituted.
To estimate the mean for the thivd guarter, the maximum PM 10 -oncentra-
tion observed in the thirg quarter in the most recent three years is sub-
stituted For all five missing sampies. iet us say this maximum 4s 96




;gjm5° Then the third quarter average for the second vear ‘s cazulated
28

L

L LIl w 38.1) = {5 x 36)
- 11 +5

= 56.2 .

fa)

Wnen averaged with the other guarteriy averages of the sscond FBET, 52 is
found ©o be 42,3 (using Apperdix K rounding conventions), and <he three-
yegr average 1s thus 41 {rounded fc the nearest integer) which ‘s below
the annual standard cof 30 ug/mza Thus despite the substitutior of Five
2igh 24-hour averages. atZainment of the annual standard s st%7° showr.
with those substitutions, there are sti1] no exceedances of the Z:a-hour
standard.

CXAMPLE IIZ: USE OF MODELING DATA

Consider again‘the same set of PM 10 observations of Exampie I {see Tab'e
1l. As in Exampie I, five scheduied sampiing days of PM 10 data are
missing but data are availabie from a =ollocated TSP monitor for three of
these days. On these three days, the 24-hoyur average TSF concentrations
are &7, €3, and 180 ugjmgc If the concentration of 160 ;gfmg were used as
& substitute, there would be approximately six esZimated exceedances fo=
the guarter (usﬁﬁg the calcuiations ir Section 3 of Appendix K), anc the
site would no: meet the standard. Although the twe jower TSP concentra-
tions combined with the 11 availabie PM 10 concentraiions would mee*
Appencix X regquiremenis of 12 sampies per quarter, “hisz 95 not & valid
procedure. since one cannot setectively use TSP concentrations to meet the
“ppendix ¥ reguirements,

Tne site coordinator decides %o use modeiing data to estimate the number
of exceegances and annual mean for the whole year. The EPA guideiines or
the use of &ir quaiity modeis have been foliowed and the model is con-
sistent with SIF guidelines. The modal predicts that the maximum 24-hour
average PM 10 concentration would have been 155 ug/mgw and that the
secona-nighest concentratior “or the year would have been 140 ugjmza

12




Thus, the mode! predicts one exceedance of the 24-hour standard “or the
seconc yedar. Jince there were no observed exceedances ir the “irst and
thirc years, the expected annual rumber of exceedances 4s (.3, and attain-
ment of the 24-nhour standard is demonstrated. The second-year annual
average esstimated by the model s 44.% ;g/mgﬂ which is consistent wish the
observed monitoring data. The thraz-year average °s ther

which is beiow the expected annuz® average standard ’5C ug/m7).

EXAMPLZ V: COMBINED USE OF SUBSTITUTZD PM IC DATA AND MODELING DATA

in this exampie a site nas only twec years of sampiing data avaiiable for =
required sampiing schedule of every day. The number of PM iC sampies in
2ach guarter and the quarﬁér?y means and exceedance rates For the two
years are shown in Tabie 2, Oniv 289 valid sampies werz collected the

st year and 278 in the second year. The data capture rates for ths
First two guarters of the sscond year fall short of the 7% percen:
reguirad by Apoendix K. In each of the gight quarters, however, thers ars
a. ‘east 43 sampies {the minimum recuired by Section 2 of this guideiine).
[o addition, fhere were no exceedances in the first year, and the mear
concentration for thai ysar is beiow the annual mean standard, se the site
gualifies for the procedures of thig guideline. -

=

.0 demonstrate attainment, the site coordinator desides tr substitute PM
i0 data from representative quarters for the missing monitoring datz in
the two years, and then o use ssiimates derdived from afr gquality models
Tor the third year. Since the firet two quariers of the second year have
fewer than 68 days each (f.e., ess “han 75 percent data capiure), subsii-
tutions must be made Tor a7 missing days im those guarters. Since emis-
sions and meteorciogy in thosz guarters were simiiar to emissions anc

ot
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TABLZ 2. Quarteriy PM IR statistics and caxcuTations For the two years in
! 2 IV. A17 concentrations ars in wg/m~.

Ao rirst year {no substiiutions
required).

No. of Max.
(uarter Sampies Mean Conc.

3 7 52,1 i2¢
& ] 45,1 72
Tota® 285

Annua’l mean = (4Z2.€ = &7.E < 52.1 + 45,1778 = S8.9

Z. Second year {substitutions required for first twc quarters).

No. of Ubserved  Max. Substitute Hz. of Estimated
Quarter  Sampies Mean Sans. Ltonc. Substitute Mean
1 g3 44,8 TZ 24 37 §C.¢
2 &6 32.8 €8 &3 zz 48,4
3 3z 5..3 i€s Giad
u 77 43,5 i 3.1

Tote? 278

(]
X
£

45.4 + 61,2 + £3..)/4 =

[3]]
(RN
°

Estimated annua’l mean =

=y
&
[ ]
0
L1
'N




meteorsiogy in the First two gquariers of the first year, the site coordi-
nator chooses to fill in the missing days with the maximum concentrations
sbserved in the guarters over beth years. The highest 24-hour PM 10 con-
centration in the first guarter of both years was 84 mgfmg; for “he next
guarter the maximum over both years was 69 ugimga These two values are
substituted appropriateiy for each of the missing days in the First Zwo
guariers of the second year. Tne means caicuiated from tfhe monitored and
substituted concentrations are given ir Table 2; the estimated annual

o

means are 4€.9 and 52.7 ug/m® {us‘ng Appendix ¥ w=ound-off conventions).

In the two years of monitoring dafz there was oniy one exceedance of the
2é-hour PM 10 standard: & concentration of 165 ugfm3 was obfained in the
thirg guarter of the second year. For that quarter, nowever, there were
i0 schedu'ed sampiing days witr missing date, and sz =he number of exceed-
gnces must 5e estimated. Using the caiculations in Section I of Appendix
ko the estimated number of exceedances for the guarter s 1.1, and the
total estimated number of exceedances for the second year is therefore
8isc 1.1 (since thers are no exceedances in the cther three quarters).
Mode’ing data are used tﬁﬂestimate the number of exceedances and annua’
mear; for the third year. The £FA guidelines on ths use of air guality
modeis have beer followed and thz mode? is consistent with SIP guidance.
The model predicts one exceedance of the 24-hour PM 10 standarc in the
third year and an annual average P¥ I{ concentration of 47.% ugfmz “or the
y=ar.

Tne expected annual concentraticn is then caicuiated as the average of
3 . .. s . - 2 e .
4€.9 ug/m” (observed in the first year), 52.7 pg/m” ‘estimated after sub-
P . . \ e - .3 r e )
sLiLdtions Yor the second year), and &7.3 pg/m” (predicted by the mode?

]

for the third year). The three-year average (rounded tc the nearest inte-
© e s P I, . e - 2 o e
gr) s 4y ug/mY, wnich is below the standard of 50 wg/m”. In & similar

PR L}

vashion, The expected annual number of exceedances °s calculated as the
average of O (observed in the first year), L.l (estimated for the second
year), and 1 (predicied by the model for the third yeari. The three-year
average, rounded tc one decima’ place, s 0.7, 50 Zhe site 3g $n attain-
ment of both the annua’ and the 24-hour standard.

£
(& 7]
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