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1oI11l lam 6. .nto". DIrector (},O f~
Techn kill Support Diy I s ion {NO-H }{J..uVl

Sell Below

In discussions related to the Clean Air Act legislation. de ;9n values
for oz.one and carbon llWnoxidll aNI rllCc~iv in9 particular attention. Previously.,
it sufficed to designate areas a.seither atta lmllent or nonatta illmerJt bllt no!"
.areaS will tie further cl ass jfjed into dj fferent categories b:lsed lif'on the
lIIagllitude of the appr<lpriatQ design v;tlue_ This additional classification
stell' places added elllflltash on ttle need to accuratel y deternine tllese des ign
values. Tile classification will be done according to conce"tr·atfon cutf)QInts,
and on a schedule, specified in the legislation.

Obviously. once tllh process is set in mot ion we wn I be \<I01"k ing 'fflry
closelywltl1 you to devlllloJ} thflSIl d(!s gfl v~JLles. liow-ever, 1 thought It ""ould
be appropriate to reHerate Ollr des ign value co pout lOrJ pro,cedllres in advance
to help people :l;ntlcip'lte the types of data rflview questions that lDay a.rise.
Tile cOlllpuht ion llrocedures st<lted here are cons istent with our rev ious
metl1ods. There are diffll1"1lflCIlS lJetween the p't'ocedures for ozone and carbon
I1IQflox1de because eM otone Hational Ambient Air Qual ity S 'l.l1dard (NMQSJ is
s tructlH'1!<I interns of expected exceooances while the c.arbon MOnO): j de NAAQS
uses the ohler ·once per year" format. The IIIOst .apparent dUference is tllat
the CO design values are bilsed upon ~ years of data While design values for
ozone use 3 Years. ArtOther difference Is that the otOM NAAQS IIses the (tailjl
ntax i lIlum O'lone val ue !'Ittne the CO NAAQS cons ider ru nn In9 9·ho lIr ave rages so
tfJat. eVllfl tfJough they must be nM-ovllrhpping. it is possilJle to tla'fl! mare
til..", oM CO el<ceedance per day. Because of these differences. It is
Can Veil lent to discuss eadl pollutant sllllarately. With resj}ect to tertllinology.
y<Ju l1Iay he<\r the CO des1,:!l1 v<llue dppr<Jach referred to il, "the highest of tile
csecond. highs·, Wh1le tile QL(Hle design villue is fre'luenl1y ~i~pllfle.<1 olS "the
f<Jurth h 911 i'n 3 Years,.."

One point to rll~ iDer is that a11 loc~tlons within iln area have to meet
the s t~ndard (HAAQS) , Therefore, wilen we do our e'fill ual ions. Wt! llX!k. at each
indi" idu~l site to l!1ilke sure that every site meets the stand3rd. i\.:scpdraLe
de~ 19n. "a IUe i $ developed for each 5 i te that does not meet the IMQS .alld tile
highest of lI, Se des 19r1 values is tile deST9Jl vahle for the area.



  

              

             
            

             
              

             
               

                
              

            
              

              
              

             
                

          
               

              
  

        

   

    
     

   
      
  

  
    

     
   

      
  

          

 

              
            

             
             

           
              

              
              

             

SITE I

l

CO de s lg'n values are d hcussed, In terns of he 6- hour CO NMQ'S, r ath~r .
than tne I-hour ~MQS. because the IHlour NMQS is typkally the standard of
concero. IfQwever. a I-hour design v:alue lIIIOu1d be computed tn the Salle mannl:!r.
For 8·hour CO, ~e $ illlply look at trle lIIaXflllUIIl ana secQ.fId lila-X illlUlll (non-
overlapp In.g) EI·hour "al ues at a s ne for the most recent Z years of data.
These values 1I!1Iy be readily found On lln AIRS Atl?4SO, "lIulck loa!:". printout.
Then we choose th.e h j g.nest of the second hi ghs and use tit is as our des i9n
value for that slte. We then look at all design values within an ar~a and ttl
highest of these.serves as thl! design value fOf'~the area. Kote tflat. for each
she, indiVidual years of CO data are cons1dllroo separately to determine tim
second maxi mUm fa r each year • co data are not C'OO1b; neel from d ; ffer-e"t years.
It Is probably !'lorth cOfIIlIl!ntfn.g on th is. l:he CO AAIIQS requires that not rnor-e
than. one 8~hotlr average per year can @I(ceed 9' Plll"I (greater t~an or equal to
9.5 illlll1 to adjust for roul'Iding). We eva uat.@ attaitllOOl'It over iii 2=-ygar period •.
If an area hilS a design valli!! greater tl1a.n 9 PPfII. it ~ans thQrllWils a
1Il0ld tadng site where the s4!cond hi qtles t (nCll;j - oVl!r1a!lP i ng) 8-hour average was
greater thn 9 "pili in at lust 1 year. Therefore. tl1ere welre at lea.st two
vill Ues above the standar'd during I· year at that s itl! and thus the standard was
not llIet.

Hypothetical case (two CO sites in 'm area)

lEI. Hour A.vurages)
MAX lnd High

1987 14.6 8.9
1988 13.9 10.9

Ill. 9 is the Des 1911 Value f.oJ::
SHe]

SIT 2

(S-Hour Averages)
MAX 2nd High

1987 12.2 ILl
I9t18 10.8 10 A

11.. I is the Des j9n Val ue I'm:
Site 2

Ozone

1

n,e OI1ll of the alone HAA.QS requ,kes the use of a 3·year period' l)

deLe f'IIl i fie he aVI! rag e IIitlrnber' 0 f e~eeed anee S lie r :,oe ar . InIt simp1e5 t FQI'f!1 ,
lh~ O?~Dne landard reqll j res t,hat the average rlumtler 0 oxce@dances over a 3­
loar period cannot be greater than LO. An area with four exceOOances durin<;j
a 3 -Y@il,r !leriod. therefore. does <lot meet the ozone standard becaus .. our
~)(ceedancl!s in 3 yea,..S a,verages ouL a l1>ore than otic.e fler ye"r. Ifol'f, -; f the
fourth highest val Ul! was eqnl 'Lo til level of the OLOfle $landaI'll, Le. 0.12
ppnl, thetl th' re<l wou Id have no mort! t.han three x eedances dill' jng til 3- yea r
!ler foll alld the average nu tier of exceedancl!s pel" year &.«lul d not tie \lrea t r



                
             

              

         
          

              
             

               
              
               

               
              

             
  

             
 

     
       

       

            
        

     
     

       

            
     

 

           

           
            

             
               

               

than om!. Tills assumes 110 ,n i S5 ;Ag data and il> 110w he Fourt.11 high ya lUI! tn 1­
yea.rs c me toe used jlS the d@:slgrl value. Actual b, an aclJustJnl!nt is
.specH jed irl th!! (Jzo,~e NMQS to account for miss 11\9 data in dctermin ing the
expected eKceed~nces for Ozone. B.ecallSe of <:(11\$ i(1erat ions as soc1ate.d witl1
control strategy IlIOdel iAg. the fiollowlng basic a{lllrllo1ch for ozone design
vd uos has been i" use s I"ee 19'81. If there ilr@- J OOII1p1ete years ~ f ozone
<lata, tilen the fourth ib ighes.t da Hy max illll/III dllrinlj the 3-year period is tile
des<tgrl value for that sUe. If otlly 2 COII1plete years 'of data ar~ available.
tllen the thlrd highest is used a'lId, if Ilnly one COllllllete year 1s ",vailable,
then the si;lcond highest Is used_ In this :lppro~ch, iI. year of ozone data is
considered co ple"t!! if valid daily maxiruums are avaihble for at least 75
percent of tile ozone season. Note that Ilec:allse of the fllrm of the ozo~e

NAAQS. data a~ combif¥!(l ollerult Iple years but they are not combined froll
different sites.

Nypot!letical Cas@ (two 0-3 sites il'l an area, ea.ch year at least 75%
complete)

FOUR HIGIIEST DAILY MAXIMUM VAHlES
Max - 2nd H1 3rd IH 4th H1

SIT 1 1986

1987

19M

.1..7 .i23

.12.4

.136~

.ll2 .110

.U6

.Us.
The des iIJn \'alue fOl' Site 1 is 0.12'9 ppm, the fo'urtll ldgh st
daily ll!aXllllUm ",a1ue during tho thre@ year period.

OUR HIGHEST DAllY MAXIMUM VAlUES
Max 2nd Hi 3rd-ltl 4th Hi

SITE 2 19R6 _liO

1987 ,110

1983 . )80

-100

.100

.17

.095

•OilS

.160

.090

.1 HI

The des 19,. val yo for Site 2 j s O.IlO. the Q",rth hiljhesl val 00
during the three ye _r PiiriOd_

f r th~ o'lrl!a_

Th@re are a few atlditiQn3,l(;ol1\ll1~l1ts "'~rral1ted an the OLOlie e~ilIl\{)le.

Firs t, nDte til t d to f fOI11 ea<: h s He was tNlale<l i ndepel1di: n Ll yin crlrllp Lit i 1'19
t.he des iljn val: ue for that s i to _ Assurn in nO -i ss ing data. tile second site
would mee the Ol:one NMQS but the area ,""ould RO,t bc.:::t,llse ltlE! other s ile sn-ows
that the ItMQS i not bel119 met. Also. it should tle not~d that the high



               
             

              
              

              
             

           
             

            
              

                
            

               
             

          
                
           

             
            

          
             

               
               

            
              

             
                

 

             
       

            
           

            
             

        

               
        

             
             

               
             

               
             

             
     

          
         

•
,,'ue. for. 'u..... <o.,ld,,0<1 e"e" If ,~. doh ror ,~" },,,r did ",It
..<I,f, tho 75 ""rc~' d.t. <_10'''''' critedo". f ... '''''PI •• H • ,It.
h.d l yeu, of doh 'hat ..t t~ /5 perun' d.t> c ..... l.lOn<.. ~"I.._nt 'nd
I yeu '"" did not, 'lie. lhe thlcd "'9,,"'1 ••1.. during ,It< J-yeO' "" .. 10<1
would be <1>0 <k'i9" ••10" 1"':0"'. , ...... ""...... I,.Z <_lete ye.... of ••t. but
lhe dill fl"<lll .11] l""'" -.1. be <:011,1.0_ "',.." d.t lnlng tho t~ITd

hl'l!le,t •• h... This ".,..... th.t .. lid 1119" Ot .--oU in'
p... ' leu 10.. you uo not 19"''''. ,hopi, 1><""0" ot 't. 10 thlt J"'I.r ......
oiulnoj. lttIe. '-..11"'.1 d.h coooplel<>no". l~••_or of ".lld d'1' c.n b.
Inc.....eGI to I"cl~ d", th.t NJ' be ..._ t<I be I... than tho <t.oo.....
1•••1 .. stot"" In lI>e ozone MAAQS. Aho. for ..... ,I'.S th.t h••• jost c_
on 11.... thO IS perc..' d.lh co-pl.t........quir_t ro.. the ,tort-up ye.,.
"1 be .pplle<l ~1"ninQ .1th the nrst dq .r .ct•• l _itoring " l"g ..
,he d.,•••t u ., l..,t /5 ""rcont «,..,l.t. tor Ju•• '""''''lh ""'!Iu,t.

A fl •• l p••cllc.1 <_llcUIo. 'hot .." he .ddr."od I• ...,,,,.-1.1"11
ozoo. do.ig•••1••• h lho cu. _ 1'. r.port, d.h b.t hu .0 ,...r til..
...u 'ho 7S I'*rco.' d.,. c_l.t req.i~'. _ltte<lJy, 'hi, I, ••
• nu.u.l ,It"'io. oot. for 'h. ut. ot c_l.'...... I' ...0<1, '0 bo «1<1 0<1 •
• , tho .... 'I... "'-n•. ,h......0. f •• thl< <o.,1sI••t d.,. c"""'lot ..
probl.. 'Muld be "x_l.ed I>ec.u,••ZO 1'0.1"9 d.,. coopl.t...... I,
t)'l>lcallY g...at•• Un. 90 perc•• ,. In 9 1. It ••1'" has no """",I.",
y .... of d.ta OOld f_r 'ho. 90 dQ" .t d.l< durin<] 'ho 3-,...r period, ,lot
de.lg•••1"" will b. d.t• .-I.ed "" • c... by cue buls. I. 'OC~ , ..... ,~.

dot. bu. I••0 'p.n. t~., It "".Id bo .".... ly dlrfl<.lt to d.SCTIbe
g••• .,1 1.. ,~ot "".ld apply .0Id • c....t.1 •••1uotl"" "".ld h••, ,. b• .ad<:
t. d'te I......y 'hi' ,1,..'10. occu.~ o.d wbot is ,h...,t opp"",ri.,. "OJ'
'0."" the doh. r•••• I'e ,,1'1>00, 0 ,1"91" c""",l.te yu' .f d.h 001 ot
I.." 9(l doy, 01 d'h durl.9 t~. J_ye.r pe.lod. tho foll""lng ,top, ....
foll_ I. det"... ini"'l tb. ozon...... Ign •• J"",

I. 01.1 .... lb. _' of ••lld dally ... 1.... dud"9 lho J_y... period
by 'l>e r.qulred n_. or ..,nltorl"'l d.y. per ye... A. ",ted
...ll.T. ,~. n_r of ..lId d'I' can be I.cr...od by InchHlinIJ the
n_r of d.y' tht "y b" ......... 10 b. I... tho. tho ,taM.n:!
1<v.l ..._IIl.d I. lh••,,,,, """OS.

l. AM 1.0 '0 the .h.... 'oUl '1Id 'h•• use 'h. In''''iIOT port "," .r 'b•
... ,ult .. ,~. rank 01 'ho d.,19" .oluo.

Thu. n ••, or. ""t os ,,,,,,,,\Ieste<" 'b"y Oy inltloll) 'I'l"'~' F'r
......1•. ,.~~,,, • ,It. wlU1 • reqnl."" OZ'" "'nlt.,log ...... of 11. d'I'
..en year 'Ol>Or!, O. Ill. ond 110 .,.lld d.y, of .zono d.u d"rlO'J ,he J-J"'<r
""rlod. ~te~ 1 "".ld g'1,. (0'111.130)1l1~.1.1I. I" Sto~ 1. 1.0 I, od<l~ '<I,nt, tot.l 91vl"'1 l.ll. Ih. lotogo, po,ti"".f 1.11 i' 1 ond ,. t~. d.. Ig•
..1.0 ;, 'ho '<COM b19h<" ..I •• dnd"'1 tn. lh''''' y." po.iod. "'Join. tbl,
,"'" or .I,u.'i•••hoold .0' ""Cur th" oftM'OId 'b. r,,,O"' r.r th~ d.t.
"_leton",, orOOl.,.., ,0""ld "" hlontlfl«l .-

lI:Ion dh""";ng doto c_letonu. I•• "zo"", ;t " ,,,,,,o.too' l<l
'«"'l.Il< 'hal ... ,tod'9 ,It., orn ""<0';""0111 dl«o.,I,"O<1 ro' .. lid
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practical; re,'l$Ons. In such cases, jf datil ar@ avatlablr; frol!1 ~nother site
that l s rellresenhtive of the urn s i tlJat ion, tllllA data frOIll the d I cnnl inued
site may be sllper<;oolld by data fi'om the other sHe.' l1e Inlellt Is to ensure
that a $ lngl4:l )'Ilar of daU fro.. a IOOnitor tl1at was: d lscollt tnued Z years ago,
does not dictatll t~e design val~e if data are a~a~lable from another, eq~all~
representative. site. Tbis is not intended to ellm1nate the ~isstnq data
penalty WIlen a site is discontinued and tl1ere is no data available from a
s illlilar lOOn itoI'.

I have not disclJssed certain basic data handling conventions, such as
computing 8-hour-t'O avet'ages wltl1 lI115sil19 data.;.dete",ini'ng the non-
overhp!' Ing second maximum B-hOur averagQ, or the defini tion of a valid da i1y
maxialUm, I-hour ozone datly maxilOOm. All of these conventions have been in
place since ttLe 1970's a_n.d are routinely inc(lrJl(lr~ted ifltQ AIRS Clutputs so I
nave not botheri!d to discuss these points.

AddrllssellS:
Dirlldor, Elwiron_erllal Services OivisiQn. RegiOl'ls I-VUJ. X
DirectOr, Office of Plllicy and Nanagellel1t. Reg~on IX
[J i rile tor, Air Ma nagelll,l!n t I) iii f s i 011, .Reg i 011 U)
Dinctor, Air alld Was te Managemel1t '0 iv is ion, Reg ion II
'0 i rec to'r, 1\1r, Pest i I;; ides and Tox i c s ManagetOent ~'i v lsi0 n, Reg ions I and I\'
01r~ctQ,r, I\tr and Radiat.ion Division. Regiol'l V
Oir~ctor,. Air, Pesticides and Toxlcs Iliv SiOll, Region VI
Olrecta·t" All'" and Toxics DiYision, Regions VII. VIII. IX, and X
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T. Curran (MO~14)
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T. HelillS (MO-15)
W. HUnt (MO-14)
S. Meiburg (MD-H)
R. Ossias {lE-132AJ




