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Cfl de-s i grn1 values are d,isc.uss@rd In ~enD's of t tle B-hour C.O NAAQJ$., ratlh~?r · 
than the 1-hour NMQS? because the 8- ttour NAAQS is typlica1ly t he standard of 
·con corn. However.. a 1-hour des 1 g n va J,ue !III!Oul d ~be . computed ~n the same m3nm:!r. 
For 8 -haur co! tile s 1•p1y look at the lllaX'flltum .wnd s.ccand lllii.X111JUID (non­
o..rcrlapping) B- !Mour value-s. iil.t a :sUe for th.e mo·St recent 2 years of data. 
These Yal ue.s: ITiaJ be read i'ly fol!lnd on an AlRS AKP450, 11·Quick Look••, p:rint out. 
Then we choose the h ~ g,hest of the s ec:ond h 1 g h s and use till 1 s as our d'eS i·gn 
value for that :site. We then look: at a.ll desi,gn values witlh in an ar-ea and the 
h ighes.t of these serves as. the! d.f!ls ·~g 'n value for-~ t he area . f(o,t-e tflat, for each 
s 'irt.e., individual ye-,a,rs o,f CO data are c:ons.1dc'n!d sep·arat4!·1Y to determine tim 
second maximum for ~ach year - co data are not oombined f~m different years . 
l t 1 s probably worth cOl!Df:! nt i n:g on1 th is . The CO NAAQS requires that no1t mor-e 
t han . one eH~OUf" averaqe p-er ye·ar Can @KCoed g PPIII {greate-r t~an or equal to 
9.5, ppm to adjust fer rouoding) _ We e"~Jaluat~ atta imoont over a 2-ygar PJ!t-i1l!L 
If a.n area. has a desiig·n val I!U! greater than g P'PIII:r it r~eans thiorrcwas iiili 

IliOn i tor ~nq s i te iN,t\ere tile sm:ond h 1 g:hes t (non-over 1 a,pp i ng ) 8-hour average ~a-s 
greater t han 9 pp111 in at 1'east I year. U11crefor e, t her-e were at h~ast two 
\o.a1 ues above thQ standard du r 1 ng 1 - .fe'l!l,r at that site and t hus. t h e! s:t.andtillrd was. 
not 1\tet .. · 

Ozone 

Hy?othetical C~se (two c~ s ites i n a~ area) 

(B RHour Av,llrages) 

S11E 1 

S[l'E 2' 

MAX 2.ncll High 
19:87 14 .6 8.9 
1986 13 .'91 10 .9 

UL9 h t he (}es1gn V.alue for 
Site 1 

(8-Hour AveragesJ 
MAX 2nd High 

I 987 12. 2 1 1- 1 
1988 10.8 10 A 

l L l j s; the Oes ign 'lla1 ue f9l: 
SH .e 2 

1 ppm would be the des1qn vaJu~ for t~~ a r ea. 

The form of t he Cflone MAAQS ~etqu h·es t he use of il 3- yed.t' period tQ 
d,etelilTi ine the averilg~ •mf!lber ·Of ex.ceedam;es pe r )'e;u·. rn it s s !mpl est f ot"1f!l, 
t hl2' m;:onE!! s landar-~ r'8.qudTQ<:S t ha t t.hl? av(}rage num1Jil2'r of excJI!gdan.ces. ove r" .a 3 -
.,'t'CiU" p e~ i od camullt be greil ter t h.an l. 0 ~ An area "'-'lln fout· exceooances dur-in.g 
a 3-yc r~,r period~ ther.efo·l"'e, dillles n:ot ll);!et t he o1;one s tandard beca:u:se-:-fou t~ 

ew;ce:edan.ce-s h!l 3 y~ars ave r ages ouL tQI mpr~~: tlla.n onc.e per yeillr _ rtlo¥f, • ij f t he 
f ourth highest va l ·ue: was equ a1 to l!:.he 1evel of the ozone s:tanda t d, i . e . 0 . 12 
p~n1, thetl the area wou1d have no more th.a:n thn~e ex~eedances duw 1ng the J-ye ar 
per ioo a11d tlh~ av,er age nuabe ,.. of exc:ecd.HllCe'S per year WQul d not be greater' 
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than on£! . Th is as:sUIQe:!> no missing data an.d is OQW the- Foud.fl h igh Yal ue ln l­
ye ar s c.ame. to be used jliS tbe d l'!s.1 g n v a 1 ue. Ad:u .a l b , iHl adju ::;,tnJ~ri It i s. 
.s,pec1f1ed in tlH! oz.one NMOS to account for mi s.sin:g data 1n det·er--mini ng th•e 
expected, e'KCeedances for nz.on~. 13ecaus.e of c.ons idera.t ions as.S~oc1ated w~th 
control s.tr~teg1y IIIOdeling., the follow~ng ba.sic~atppt"'il.ch fer. ozone design 
vah.tos h.a.s been in use s I nee 198L If thm:·e· ;u·"r J CiOmplete years of oz·one 
data. th@n the fourth high@st da1\y maximum during the 3-yeat periad ts the 
design val ue for that siite. If only 2 complete years: ·of data ilr-e· av.aHable, 
then the Ul1ni h ighes.t 'lis used and. tf o·nl y one, co111J11ete year ts avai h .bl e, 
then tJhe s~co·lild highest h. used_ In th~s ~ppro~ch, a year of o·zo:ne data 1s 

·cons:1di~tr·ed cooplcite if val id dailiy maxinwms a·re ava il abl c for at least 75 
p1!rcent of the ozone season. ·Note that becadse of t he form of the ozo11e 
rfAAQS. data are· cor:llbin.~ o:ver ~:~~ul U ple years but ttre.Y are not combined frn111 
d iff,erelilt s ite·s . 

Hypothet h:al Case ( tw,o OJ sH: .. es 1111 an area; ead1 year at least 15~ 
complete) 

SUE l l9SG 

1987 

1900 

FOUR N I GtiEST Ill AIL Y HAX [ Ml.IM VALU·ES 
HOI!X . Znd Hi lrd Hi ~til H1 

.1 2:7 

.129 

. 142 ' 

.123 .12:2 

-121 

. 134·" 

. HO 

.]16 

.llS 

The design val1tJe 'for Site 1 is 0.129 ppm. the fourth h ighest 
da. ily ma.x i!IIUm va1 ue during tha !Ut:rll!@ year pe-riod . 

fOUR HIGHEST DAILY MAXIMUM 'VALUES 
Ha.x 2nd Hi Jrd· Hii 4th Hi 

SlTIE 2 19R6 _no .lCO .095 . 090 

1987 ~ 110 . HJO .095 .Q90 

il.998 .ltm ~175 . 160 .no 
lihre des i(]il val t.H!! f o r SHe 2 i s 0 . B 0 . 't he four til ·h ig hes t. va ~ ue 
during the three yea.r pE!ri·od. 

The t'll! are ll ·frew add i t ~o111a 1 ·corr.rnl;!-nts wa.rra~ C.ed 011 the oz. one te)(;antpl ~. 
Ft r st. note thal data from each site Wil s trcal oo 1ndepe11dcn t l y ~ n LOI"Jl Ut ing 
t he des iqn value fDr t ha t s i t e . Ass umi nq no rn i ss 1ng daLa, Lhe second s i te 
W(IU1 ct mee l he ot:.one NMCI:S but th-e area wo.u1d not bet: a use till:!! ot hEr site sh~s 
that the HAAQS i s :not being met. Al.s.o. i t shou ld be .n~Jted Lha t the h l.gh 



values for a year are cons idered even If the data for that. year did not 
sa tisfy t he 75 percent ~ data completeness criter ion. f'or examp le, 1f a si te . 
had 2 years of data that met the 75 percent data co~pleteness requirement and 
I year that did not, then the third highest valuo during the 3-year period 
would be t he design value because there were oaly.Z complete years of data but 
t he dita from all 3 years would be cons idCrcd when determin ing the th;rd 
highest value. This ensures that valid high otone measurements in a 
partlcular year are not ignored simply because ot her data ln t hat year were 
missing. When computing data completeness. t he number of valid days can be 
Increased to lncl~de days that may be assumed t~ be less than the standard 
l evel as stated tn t he ozone NAAQS . Also, for new sites that have just come 
on line. the 75 percent data completeness requirement for the star t-up year 
may be applied beginning with the f irst day of actual monitor ing as long 3$ 

the data set is at least 75 percent complete for June through August .. 

A final practical compl ication that must be addressed in determ;ning 
ozone design values is the case where a site reports data but has no year that 
~ets t he 75 percent data completeness requ irement . Admittedly, this is an 
unusual situation but , for the sak~ of c~~leteness, it needs to be addressed. 
At t he same time, however, the reason for this consistent data completeness 
probl em should be exami ned because ozone monitoring data co01pleteness is 
typ icall y greater t han 90 percent . In general, if a site has no complete 
years of data and fewer than 90 days of data during the 3-year peri~. t he 
des ign value will be determined on a case by case basis. In such cases . the 
dah base is so spar·se that it would be extremely difficult .to describe 
general rul es t hat. woul d apply and a careful evaluation would have to be lltilde 
to dete~ine why t hi s s ituation occurred and what is the most appropriate way 
to usc the data. For a s ite without a s tngl e compl ete year of data but at · 
least 90 days of data during the 3-year period, tho fol lowi ng steps are 
fol lowed in deterMining the ozone des ign value: 

1. Div ide the number of valid da ily maximums during the 3-year period 
by the required number of mnitor in,g days per year . As noted . 
earl ier, the number of valfd days can be increased by including the 
nua1ber of days t hat may be assumed t o be les s than the standard 
level as specified in the ozone NAAQS . 

2. Add 1.0 to the above total and then use t he integer portion of the 
result as the rank of t he des ign va lue . 

These s teps are not as compl icate:d as they • ay in1t1a11 y appeal". For 
example, suppose a s ite with a required o~one monitoring season of 214 days 
each year reports o. 121. and 130 valid days of oz.one data dur ing t he 3-year 
per iod. Step I woul d g-tve (0~121+ 1 30 )/Z I4• l. l1 . In St ep 2, 1.0 ls added to 
t his total g iv ing Z. J / . The integer por·t ion of 2. 17 is 2 and so the design 
val ue is t he second h1ghes t val ue during the three year per iod. Again , th is 
type of situat ion should not ocCur tha t often and the reasons for the- da ta 
compl eteness problerns shou ld be iden t ified. -· · 

When di scuss ing d~t a completeness for ozone, i t is impor tant to 
rccogn i l.C that mon itoring s ites are occas ion a 11 y discont inued For va I id 
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,p'ifL.a.c t 1 c. a l rea: sons • 1 n ·sue h cases., '1 f data are ava U a.b 1 c- rrom a not her s it e 
that is representat i ve af the sa!lfe s i luat. i on 1 then data fro1111 the d 1sconl 'inued 
s t te 1m.ay be :supeii"'Ceded .Dy data ft<om the other s lte • The. in teQ t 1 s to et11S ure 
'that ~ s tngle year of data frol!!l a monttc!r that wa.s d hi cant 1nued Z years ago , 
does not (!Hctate the design v~lue ·if dat-.a are avaJhble frorn anothert aqttaHy 
repres:enta.t ive~, s. tte. This i:s not intended lo eliminate the m1ss t l'l91 da ta 
penalty when a site is discontinued and there h no data av.aU.able from a 
S. l II il ar IIOOtnll tar • 

I have not d iscuss.ed certain basic data ha~dl tng convent ions. • .s.uch as 
computing 8 -n ou:r -to alli'e rages w fth a~ H: s i ngr data. ·. dete'111111 n i1t~g the nan-
overl app ,rn.g second maxi111um 8-hour a.ve-rage, or t~e definit ·ion of a valid da Uy 
max h:autn1 J. - hour ozone da'Hy ma:(iiTlllm. All of' the-se con'llent·hms: ha"'e be:en fn 
pl acQ s:1nce t tu! 1970's and are: rout·ine1y i n.corpt~rated intd AIRS o.utpu,ts :s.o I 
hav·e not bothe·red to d iscu:ss these fJIO ~ n ts . 
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Director, Environ•ental Services Oivisian. Regions ] - V[IJ. X 
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