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1. Introduction 

In the tollowing
1 

AERMIC responds to comments provided in the AERMOD 
Peer Review Final ReP9rt (Hanna et al.. 1999) that assessed several 
doeumentS de8cribing the dispersion modsf AERMOO: hi Marcll1998, a Peer 
Review Panel wu e.t8blished by EPA to review AERMOfJ, a new short-range 
c~•reiGR model klr ioouatrial ssuroe app~rn; aoo a potential 
replacement for the ISC3 Model. The Panel reviewed numerous documenm 
pertaining to tha formulation, user guidance, and evaluation of AERMOD 
and pi'Od'uced a Draft Peer ReviewReport (Hanna et al .. May 1998). 
As a rM!Uit of the Panel's comments, AERMtO hM: 1) revised and expSinded the 
AERMOD Modell=~ Description (lVIE'D, December 1998), 2) modified 

~~~i~~tW~~fw%l~ ~~itionat data basee 
(the 'T'mcy and Westvaco data sets), and 4) reVIsea ana ctartfiea tne 
meeef ~oo ~etl (Deeembef 1998). Ti'le Pt:mel i'tesl'el.'iewed 
these revised documents. provided comments en them, and modified their 
responses tor ~~)oftw~ g~n~~~ g~~n!t ~by th~ t;PA 
(Hanna et a . , 1 • 

Aa ~in our earlier response (AERIVIIC, December '\998~RMIC is 
grateful to the Peer Review Pan a I for their time, effort, and comp ess 
tn examining the nwiil&d AERMOD documents and providing their ~nt 
"fhe baH: conclusion ot the Panel is that AERMOD is read¥ to be proposed 
;;a; GOJ llilP~ for the ISCJ Model for ragulaJtory air quality applrcatlorno, 
but they h~SVe 8C)I'M comments on fUrther AERMOO develOpment and ewluaoon work. 
In the following, we !itlmtnarize and respond to what we perceive 
as the major issues or questions by the Panel concerning AERMOD, its 
evaluation and implementation. "flus ie done by section of the final report 
(Hanna et al., 1999), but omitting Section 1 on "B.aekground.~ 

2. R.Mponu ta Secticm 2: Introduction and General Comments 

The Pane! states that they believe AERMOD to be a significant improvement 

:~~~~~~~~~~~:"J~~:'io~~~~~1Th':fr'b~'6~ ~r1Q 
conclusion is that AI!RMOC Is ready to be proposed as a replacement fer ISCJ. 
They raise four issues or concerns discussed below: 1) Hmitatklns Of 
source types In the AERMOD evaluation, 2) ttle downwash algorithm, 3) the 
need for more experience with AERM6B results and sertSitivity tests, and 
4) the need for a "brea~n" period. 
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2.1. Source Types in AERMOD Evaluation 

The Panel noted that with the exception of Prairie Grass {surlace releMe), 
all of the AERMOO ~~uatign da~ bas~s involvGJd buoyant ml~a~ from tall 
stack& at power pfaniu.. They also noted thal the majority of ISC3 applications 
pertain to "modest'" buoyancy fluxes and "modest" stacks, many of which are 
~to HJ!OOyMmie tiSWRWasi=l. 

AERMIC agreM tmrt ful't:Mr t~~M~ting and 11\ialuation with "intermediate 
etaek heig(itll data bal5es would be desirable and would merit atten'lkln in 
the future given app~te data 3et$ and the I'C$Ource3 to analyZe tN!m. 
VVfJ ~ ~ ~~to rQ(1!JOO tN$ '!Q!lCetn. Firnt AEFlMOO h~ ~n forrnul~ 
as a continuous function of sourca height (z s) ilnd buoyancy ttux and tested 
In the ffml~ of: 1) a nonbUoyant &u~ releiu (Prairie Graaa). and 2) 
~om Fe leases In the upper part or the Btfl'IOSPherle surlaee layer (loWeSt 

~~~-== ::~;P(c~tt3!=~~r~~(~f~~ Ym mfDt 
Qrvv a ~tinuous variilfkln ofdi&peraion (aigma_y, sigma z) with z_s between 
tnese limits. Thus, we believe that the parametel'l%atl0n of dispersion from 
IRte~late sl'aaH ttelgl'lm sheuiEi be ~eele. 

Second, AERMIC has eendl.lded a consequence analysis in which AERMOO and ISC 

~~ra"f J:~u~/;~Th~~}t~k =n~b~~w~~ ~~b~~nd ISC 
results or their Similarity can be determined tor the type of source, 
SQY~ tleigRt, etG. Qf interest. 

2.2. The Dowrrwash AJ9orithm 

AERMIC plans to Introduce an improved building downwaSl'l algorithm into 

~rR o~a;er~=ita ;;a7 ~~r~~~9t~JhJe~:~ciEE~f1h~ PRiM!; 
eXISting ISC3 downwuh model. AERMIC notes that the existmg AERMOD downwash 
algofitRm may be aA imf)mverneffi aveF that af JSCST3 l:leeause &f 
the associated advances in the treatment of meteorological profiles in 
AER.MOD. During the period in which the downwash model is incompfete, A~"MOD 
can ba used for other types of appl~tions Of' foF mixoo afilpliootiooe iA 
wn1en tne CioWnwesn atgoritl'lm does not dominate the highest · 
coocenb'atioo predictions. If the use of the current AERMOD With downwnned 
sources shows 
that other effects, such as terrain impacts, dominate. then AERMie suggests 
tNt .AERMOO can bf.1 used to aS&Qlii& compliancs with ambiGnt stanchiilrd$. 
Altem<;Jtively, another model svcn aslsc-flRIME could tl.e used to asseGa a 
limited receptor area where downwash effects dominate. Since near~ficld 
dawnwa&h 1;1ffects; are likely to be Influenced mainly by source efteets rather 
than atmosphfJrie turbulence, the use of ISO-PRIME in the near field and 
AERMOD everywhere else should be considered a:10 a r:>ossibte interim solution. 

2.3. Additional AERMOD Experience 

The Panel recommends that AERMOD be applied to a wide variety ot sources, 
terrain sattinasr and meteorological data bases to lum more about the 
model betlSVIOf', La .• COndUct alarglit number-of sensitivity tests: EXercises 
of this type have been conducted under two activities: 1) a Technology 
TranGfw Wofkgroup (TTW) dURFIQ 1Wi, SAG! 2) Oil OOfl~Uef!Ga MaiyGia tG 
comr:mm AERMOO ~ct ISC resultS. 

2.3.1. TTW Activity 

In 1998, EPA under the leadership of Mr. Robert Wilson of Region 10, 
assembled a TTW. to conduct a vanety of test runs of AERMOD. Thf;1 nw h~ 
several partlci~nts trom a number of state&, EPA Regions, and evan a 
re~ from British Columbia. The numerous mal runs of AER.MOO 
eonductad by the T1W on a variety of source types f-!:Ovided valuable feed~ 
to AI::RMIC ~!'lg ~fWd in th~ fl!limtnation of ~<:~me 'odd S2rndictionlli under 
certain combinations of inputs" referred to by the Panel. This is not to 
say that our work is complete in this ama. A~RMIC welcomes 
reSuKs frem ether work similflr to that eondueMd by the 1898 AERIVIOB 'FFW, 
either by orsani.:uld groups: or indhtiduals who are exercising the model. 
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We note that ISCST3 itself is not immune to unusual predictions caused by 
discontinuities in its fotmulation, or f!y known problems that nave gone 
uncorructe(f due to their low -priority: ThiS has. not prevented lSCST3 from 
belng promulgated and ma1nta1ned as a guideline modal. At:!PlMOO has been 
~ and tB&tBd ta elimiAate, te iM rurteflt pessi&lle, aAy r;mll!ems. 
HCI'tttleVer, AERMIC admowtedges that wtttt testing conducted over time, 
adjustment& in e&rtain al9orithms may be n8C8S&ary. 

2.3.2. Cei'IHqYimei!J ~t! 

The consequence pnatysis is designed to provide regulatory 
dlnign-c:oneenmon eomparisons between old (ISC3} ~nd new (AERMOO) 
11'10d81s tor a numbm' of typical source &e&niM'ios. Ths purpose at 

=~~~9~~~~~~~::~~fc,~=w~~ they 
have or may evaluate. Although not ~ed to be an exhaustive 
seMitivity &tudy, tAe eeAsetll.leoo& aflalyGts fer AERMOO amiiSC3 iAeluded 
72 c:crnbina.ticns ot aoun::a, metearclagicaJ, terrain, and urbanlrurat situations. 

Althougtl wmnar to tM ea11ier consequence anatyses In that 2 
~leal dsia bases and 2 different land clal:s.!5ifications were used 
(urban and" rural), the AERMOD consequence analysis evaluated all · 
thme ty~ of sources ( paint, volume and a.rea) in three types of 
tefFain (nat, simple alld oomp!sx). Them were 24 flat terrain point 
SQU~ conm;natiOnt <" stick. h~iglltl. 2 mtt ~~~. ~ land 
classffications); there were 8 simple terrain point soun:;e combinations (2 
stack heights, ·2 met Me&, 2 lana ctaHi~}; there were 8 volume 
souree combinations {2 stack height!!, 2 met sites . 2 ll!lnd 
~ns)i there were 4 area source combinatioll$ ("' reteue 
ht;JigN, ~ met ~~. ! l~nd Gl~ificatiQn$); ~ng th~ w~ ~ p()fnt 

· source combination for the complex terra1n \"'- stack heights, 2 
bUoyancy types [medium and high], .2 distmc:es to the l'lills, 4 hill types). 

We believe that this consequence analYsiS is comprel'lensive in tttat 
most reasonably expac!Bd source combinations have been evaluated 
by the latest version of AERMOD and SUr;ce$Sfully completed. Of 
course, other analyses such as the evaluatioo -data- base reruns 
bscame part of th& testing of this last vM;ion Qf ttle model; thuG., the 
te$ting of the ll'lOdet diO not end with the COMeQuence analYSis. These 
many computer runs have satisfied AERMIC that the current version of 
the model is stable and does not provide erroneous results for the large 
mejority of ~uroe combinations. 

2.4. Bre~Jn Period 

The panel recorr.mends that in view of the new 

~~~n~fi!ft1e'~~bt~ g~~~~~~~l\Jlfilfrre~~~;i~i~. ~ ~ ~m~ 
creak-In penod. During this penad, the panel notes that some enhancements 
m AeRMOD (a.g., OOWRwa&h, wet and dfy depesitiaA) also oould be added 
as well as further ITIC!del evaluations. AERMIC believes that tne EPA OAQPS 
will establish something akin to a break-in period during which both AERMOD 
and ISC3 may be usecf · 

:.1. Response to Sections 3 and 4: General and Specific Comments an AERMIC 
Respqn~~ I;>Qcu~nt (P~~rn~r 1g! i~~) 

The comments in these two sections deal primarily with the AERMIC response 
(Decem~ ~t ~-~e Panet P~frfhREltv~Mora0tt0Report( of ~Y 1998}.~ As~~~ 
fhey pQrtain LU u"' acu•IBf varston o e J-U::n. MF'O March 1998 • The 
focus of the current response document IS tne Panel rev1ew of the l'l'lMt 
recant vsr&ion6 (OecGmbw 1Qg3) of the MFD and the lliOOe! evaluatkm SGGUment. 
Ttlus. Witn the excegtiQn of the AERMOD development process discussed below. 
we do not addre&& the discussion of the earlier AERMOD documents. 

In a number of places, the Panel Questic:ms AERMIC's 
consideration of submodeta and algorithms (dispersion, etcl from other 
mod&ls-ADMS, HPDM, OML, and particularty SCIPUFF--m developing AERMOD. 
\Ne point out. however, that there are important links of AERMOD to earlier 
mod.els. For example, the POE model for ~o¥-tant plumGil dispsnoion 
if1 t!'!~ <;t;Jt, fVV~!! t;t ~ .. 1~} w~~ !!gQp~g !n .. POM (H!:mn!'l !!.11Q Pa!rle. 

3 
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1989; Hanna and Chang, 1993). This modetl"tae been modified since tne 
HPDM version to deal more effectively with highly-buoyant plumes and CBL 
turbUlence, Including nesr=neutral conditions (Well et al., 1997). This 
modification was made to provide a continuous variation of the modeled 
~ flald wtth &aurce buoyancy and stability. Ths maln polnt, 
however, is tturt the PDF model has an HPDM connection. 

Ukewise, the preprocessing of meteorological data in AERMET 
ie ai~r tQ that done fQr HPPI\4 (H81nf'la and Paine, 1989; Hanna ~nd Chang, 
1993)and CTOMPLUS (Parry, 1M2) as stated In the most recant AERMOrr 
MFD ~~ber 1!~ several of tru! processmg schemes were bOrrowed 
from eaFiieF . lA addmsR, mo!Blef many ef itle 11mfiliRg 
e:lCPfHSlonS for wif"tds, temperature, and tl.n1:wlence are similar !l::l or are 
borrowed directly from earlier profile models as referenoed in the 
lnterfaoo section of the MFD. 

For terrain effects, much ot our initial thinking of the problem was guided 
~ concept$ in CTDMPLUS, as indicated in the most recent MFD, e.g., the 
drviding slreamline height and its dependenee on wind speed, stratiffcation, 
and hilf height However, our intent was to simplify considerably the 
OOAOOAtratiaA Ga!GulatieAS fGt teffaiA e#feGt8 by GO~ te ttl& 
treatment In CTDMPLUS, where subjedivefy,..Of'!ned. icleatiZed hill shapes 
and considerable terrain data are required to define them. In addition, 
the AERMOD vertical dispersion (sigma_z} model for elevated plumes in 
!U!Ibte conditionS has its origin rn the early CTDMPILUS developments. 

For AERMOD, our main aim was to develop a simple plume mo~et fi::lr routm~ 
air quality predictiOns much in the spirit of ISC3, but with dispersion 
and other processes based on state-oMhe-art understanding. Three of 
our key design goals were to: 1) provide reasonable ooneentration estimates 
0'1/er a wide variety of conditiOns with minimal discontinuities, 2) be 
·user friendly and require reasonable input data and computer resources as 
in the current ISC3 model, and 3) capture the essential physical processes 
whHe remaining simple. 

In considering SCIPUFF, part of our rationale tar not purnuing it 
was: 1) the lack of complete documentation for the model when the AERMIC 
activity began, and 2) tfle absence ot treatment for a number of conditiOns 
(full elevated terrain, downwash, etc) required by a new US regulatory 
model SCJj;ttJF-F treatments for several of these conditions have been added 
~n® ~ ~RMIC ~itY ~ll!n. HQW~V~;":r, ~nQther mtiljqr re~~ fQr nQt P.~!11Ying 
SCIPUFF was its basis-as a puff or integrated puff (for plumes) model and 
the detailed, numerlcalty-lntenstve catcutatlons anel resources required fOr 
its ~tieR. This eet'\tFaste witl't the relative eimplietty ef tfle plume 
modelS such as AERMOD and ISC3. Note that our gaal was far the new model 
to be run with a year or perhaps five years of meteorological 
data to identify-tfl.e-worsf-CaSe-concienmoris tor" comparison with air 
quality standards. Our understanding is that SCI PUFF is not intended nor 
waiHuit&d for QPGFatiGA iA this rnade. IA&tead, it is iAteAded fof madeling 
shorter time periods (e.g., 24 hours or less) in a more intensive and 
detailed manner (Bykes, 1999; private communication toR. Paine). 

AERMIC i!! very interested in the numerous field data sets with whiCh SCIPUFF 
has been eval~a~ as repo~ in ttl~ Panel final repQrt (Hanna et ~t, 1~). 
We are espec~ally mfetesfsd m tlloea data sets thaf fin some oflhs 
evaluation needs of AERMOf').--continuous surface sources, short stacks in 
ttle f'lkmetafy ~RdaFY )Qy&F, Gl~h situatien&, ew. We wou!Ei 9e grateful 
ror ~fenmces to all of these evaluations. iootuding those in the 
peer-reviewed literature. 

In summary. we believe that AERMOD incorporates same of the best features 
of the other IT'IOdele rnentionad by the Peer Review PaneL AERMIC is pleased 
that the Panel endorses tha substitution of AERMOD for IS C. 

4. Response to Section 5: Comments on AERMOD Description of Model 
Formulation: D~ 15 Decem~ 1~ 

tn the following, we respond to the discussion at 1 ~specific comments 
on the MFO, 2) vertical profiling of meteorological data, 3) other 
model formulation ccmmenf.s~ and 4) -minimum -inafaorologicilf data requirements. 

4 
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4.1. Spedfic Comments en the MFD 

The Panel lists a number cf specific comments by page (in the MFO) such as 
lustffication for certain assumptions, editorial comments. etc. AERMIC 
uifarld&ro-update-tne MFO--willi fuithar clarificilltionl!l; coireCl:ions. etc.· and 
these comments witt be addressed in a future version of the MFE). Furthermore. 
~$ MFO will be u~ oo a ~tiAWJ!g aia in the future u a~me a Fe 
f'llQdified and/ar improved. In additian, AERMIC intends to publish several 
journal articles ducribing AERMOD and its evaluation. Many of the specific 
comments listed on pages 7 and a of the Panel Report also will be dealt with 
in ~e mt.iciM. 

Wrth respect to the urban boundary layer, further discussion of the mtJdeJ 
treatment of the nighttime situation will be given in an updated MFD. 
We note that in EQ. ( 129), a coefficient of 0~ 1 preceding the In (PIP _o) 
term was ornitt:ed, but thts was 1nc:luded in the AERMelt) eode. \.f\Mt1 thts 
ccefficient included, the urban - rural temperature differsnce is positive 
'!Qr £Xlpulati0n P > 1 oo; a 5imple mooiflestlon ii being a!1det! ro maintain 
a positive (or z:ero) temperature difference for all P. 

~.2. Vertical Profiling of MeteorologiCal Oats 

The Panel eol"l'JJ'nef''ts about the laek of an evaluation of the AERMOD Interface 

~~rtr,ri!We ~Wt:= ~~~w;g~~Pi~M~~~r~d;J~'::rature. 
and turbUlence that are generally con&~st~~nt witn profiles Ol:ltatnect by other 
inv~ators and that have been compared with obsurvations (e.g., &M tho 
Paine (1993) rererenr;e cited in tne MFQ a$ well as tne Stull (1~66) text!:Joo~ 
and other references in the MFD). We have retied on these earlier 
modeVobservatlon comparisons for lnterl'ace support since there has been a 
fair I!IMOUnt of testing in this arel!l, and we did not wish to repel!lt the 
same comparisons. However, this is net to say that the algorithms will 
~~~ WQr!c ~~, Qr nQt ~ QV"'rly ~MiW~ tQ v~r~Qn$ in ~rt1!in 
input data. AERMIC welcomes reports of the modeling community's experience 
with the model In this regard. - -

A specific mention is made by the Panel of the temperature gradient 
profiting aigorithm. The panel notes th~ the ~xp~c:ted drop-off Qf 
the temperature gradient with height in stable conditions results in better 
AERMOfl model performance tor tall stack sources. It notes that the 
p&rfonnanoo oouk:l be WGFSe tl'laA ISCJ fGr st'lel't &taGkS &iAGe tM AeRMOD 
t~rature gradients could be greater than the ISC default values. However. 
we nota that tha plume rise depends on the temperature gradient to the 
113 power. Thus, fOr gradients a factor of 1.5 or 2 greaterlhan the ISC 
VEriUM, the ptume rise wouk:i be only 13% and 2.8% lower, respectively, than 
the ISC plume rise. 

As notsd earlier, a number of AERMOOJISC3 comparisons have been carried out 
in lf1e ~onsequence ~ely~ls for ctifni!ren~ ~k heigh~~ ~I,Jt)y~ncy fluxes, 
stabilities, and downwmd dtstances. One can consUlt thts document to gain 
an idea of the Ae~MOD/tSC concentration ciifl'erences tor a partiCUlar 
~of OOFIGEIFR. 

4.3. Other MadeJ Fonnulation Comments 

These eornrnents are generally of an editorial nature or require further 
explanation in the MFD and will be addressed in an updated MFD. We note 
that Eq. (96) does have an·error; fhe 2-sigma:._{wT'} tiuin-ln the denominatOr 
should be replaced by s1gma_{wT} t/2. the eorred expresston tS used 1n 
tho AERMOO code. 

4.4. Minimum Meteorological Data ftequtrements 

The AERMIC recommendations regarding minimum metearologtcat data far AERMOD 
are now available for review on EPA's SCRAM web site. It is not AERMIC's 
intent nor recommendation tl'l~ ono/ National Weather Service (NWS) data 
be u$ed in, or &uffieient for. all applications. 'The NWS data may be 
~table for same sources in simple terrain settings. However, in compl@.x 
~fl'?rn, Qn~ rn~w n~ ~ ~" tower a!'\Q sodar tQ prqvioo th~ metwrnlgg!~l 
input if representative data from NWS souroes are not available. 
Consideration of meteorological data representativeness on a c:ass-by-casa 

5 
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baSis is an important aspect of the recoml"t''endations. 

5. R~e to Section 6: Comments on AERMOD Model j;lerfolinanco Document 
~:~~ 1 £? p~~rn~ 1 ~~~ 

The Panel notes that even if AERMOO's formulation were adjusted to improve 
its performan<;:e Qn some of th('!< r;l~~ses, ii!J GOns~t~ntty gQQQ ~®~!'It;;~ 
on a large nurriber of databases is signific:snt "T"he adjustrrllmt that 
improved the ~nee at the Lovett and Martins Creek plants was the 
sigma_z fefmulatiefl faF stable eef!ditions, E~. (96) wilft lft8 ~ft 
ooted above. This formulation adopts the same Lagrangian tirl'le:rScale model 
used in CTDMPLUS (see Venkatram et al., 1982): it results in a ~aller 
sigma z than in the earlier AERMOD \lersion and henct<: higher concentrdtions on 
elevated termin. 

5.1. Perfomlance at Lovett 

The Psnl!t nc::rtes some confusion in tne choice of concentration C or CIQ, 
where Q is the ~m~:aiQn rate.&. in forming tf'll!t gljaffi.jle - g~~n~il~ (g..g) 
plots for l..ovmt and Martins l,.;reek. At Lovett, ttte concentration q-q plots 
were examined for the 1-, 3-, and 24-hr average conc:entratlons, wnere~ C/Q 
piGm were preMAtad tar the 1-RF aveFages segFeQateEI by ~ility, i.s., 
convective and stable. For averaging tlme9 greater than 1 hr. we adapted the 
C q.q plots because Q can vary over the 3- or 24-hr pl;lriod, .enQ tn~re ii!J 
an issue of the repr~ntative Q tor normaliZing G. For steady operation of 
~ single source, the 1·hr avef"!l9e q-q plots could be presented either as C 
or C/Q. The choice of the C q...q plots was done primarily ~r GGAsi&teAsy 
witt! the 3- anc124-hr SN~raoots and bec&Liie ttle data record contained some 
low emission houm with hi~hly uncertain Q values as discussed below. 

The use of CJQ plots far the data separated bV stability was a carryover 
tram our earlier analysis and was not intended to confuse. However, we can 
understand the potentlal for-con rusiOn becau&e-of the uriderpredicted C/CY values 
at the upper end of the q-q plOts. TI'Ie plots (Figs. A-27, A23) In the most 
rscsm AERMOD evaluatieA eooumeAt (DeeemeeF ~ 998) eoAtaiA aate witl't quite 
low and uncertain Q values at the upper end. For the convective periods 
(Fig. A~27), the mean and maximum SO 2 emission rates for the data record 
were 160 g/s and 360 g/s, respectively. ihe highest observecfCJQ value--.­
(5.81') was obtained for a Q = 2.2 g/s, which is only 1.4% of the mean Q, and 
the oburved C was only 12.Q mu glm,...J. In OORttast, tM l:iigtlest oosef\lee 
G dl)ring oorwemhfe cooo!tions was 442 mu Q/m-3 wfth a Q = 129 g/s, and 
yie~ a CJQ = 3.43. Thus. one can see that the C/Q ratios for the very low . 
Q hours can give a misleading Impression about performance, i.e., the higtlest 
ob5erved 0/Q values eare mtsociated with relatively low concentrations. We 
believe that the cases with extremely low Q's should be de-emphasized; hsnce, 
we ch~ to f9c;:u~ Qn #1~ Q g..q Q!Qttl fqr ~~m;sing m~rfmml'!rrce. Similar 
ffndings occurred for the stabki hours {Fig. A-28}, where the Q's forth& 
highest two observed C/0 values were only 4 and 5.4 gls. 

In hindSight, rt would have been better to have eliminated the CJQ q,q plots 
or to have restricted ttl~ analyz~ ~Sefl to some minimum Q il~ hw,1 t;l~n dQ!"!e 
in the earlier CTOMPLUS work, where a minimum Q = 40 g/s was adopted. 
In summary, we believe that focusing attention on the C q-q plots 
(r;"igs. A-24 to A-26) is h aliijJFef'>Fiafe aeurse faF judgifl~ tlie AERMOD 
R~rf9rnum~. 

5.2. Performance at Martins Creek 

· For the Martins Creek plant, there are three rosons for choosing tha 
c g-q piQts fgr a~irtg l"r!QQ~I ~rm~n~. ~ f!rst two are the same 
as above for Lovett 1 ) variation of Q over the 3· or 24-hr period and 
selecting a representative Q, ana l) cJe-emphaslztng any eases with low 
;mEl URGertaiA Q values. The thlm reasoo is tflat etf'\ef seurees in t;w, 
Martins Creek area contribute to the concentrations; thus, there is again 
the issue of a re~tative Q for normalizing the cont;:~n~tions. 
In addition, it shOuld be noted that the modElling of the collL"SfflJatiom; from 
the other sources is less than ideal because the Martins Creek meteorological 
~remants were used for all soorGe&. Tile etrle~ seuFGes--Heffmaft..laReehe, 
Wa~11 CQt.mty Resou~ Recovery Frroility, and Metropolitan Ed Portland 
Stration......am approximately 9, 12, and 15 km from the Martins Crelilk sodar 
site (see Fig. 1'0 in the model evaluation document). Probably the most 
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Q~nabt9 ~at' \lrui::able is wind dlrection, and nence mere is tne 
problem of g~ttlng the piui'TU!S from th~ differ~nt sources P~P.erly ";;ttmed." 
This is atwave a problem in air quality .modeling. However, tt IS particularty 
exacerbated In the situation of a Winding river valley surrounded by 
e~eYatOO termiR witt:\ AOO--ealasatae souFGBS af\G only or~e meteorological e;ite. 

5.3. OVerall Performance at a Number of Sites 

The Ranel questions thlil AERMOD perfOrmance fOr Sl:lrTace releases and the 
lndian~pql~ ~\.!rt>,n.) ~r p~nt becau~ th~r~ ts ~ ~hght tencl~cy for 
underpiediction relative to obset'vations and to ISCJ. They go on to state; 
'"It IS mud'\ earuer to accept a model like SSC3 for regulatory applications 
baMd an fewef and tees extensiVe evaluatieAs, with it& GleaF teRdeRsy ta 
overpredict. R However, the last statement ts not tru~. ISC3 underpredicts 
t:11e highest concentrations for the Kincaid SF a 1-hr concentrations and the 
Kii~Caii:J so_:2·ooncentrafi0n& fo(1-, 3-, s;nd :l4-hr averages basad 
on the robust higtlest concentration (RHC. fable 1 ). Underpredictions also 
are~ iR the q-q plom tor ttle ~ CC108$ (F'igs. A..S, and A-1Q to A-21). 
We note that the ISC3 underpredictkms for tl'lese eases are more !iiOnmnt 
than those of AERMOD for the Prairie Grass and Indianapolis data. · 

It is probably fair to say that a single mOdel wiU not pertorm unlfDm"'IY 
wen or the same st a large number of sites due to a variety of factors: 
1f iaildriril or sti>cnastiC variability in the· observed concenb"altions (Note that 
models, as used here. are tntended to predict ensemble mean or average 
GGROOAtmtiGAs GVer a large Rumber Gf rspetition~. w~ass ths obssrvQa 
concentrations are single realizations obtained from such an ensemble, i.e .. 
from a statistical or probability distribution of concentration.), 
2) uncertainty or errors in I:I'IE:" meteorOlogy and/or unrepresentative 
meteorological inputs. 3) errors in the model physic3 (e.g., unacc:ounted-for 
site featul'e$), etc. 

For regulators and regulatory applications, a trey question is: Within what 
tol~nce or range 9f the peak ()bserv~cl CQru:~ntrations, ~~peciai!Y on til~ low 
side, are the model predictions acceptable? ihls Is especially an ISSue 
when considering a lerge number of data bases and comparisons with varying 
degrees at ~FfeFmaRee. AA exam~ af U1e peFfeFmaAGe FaRge saA be fGuRe in 
Table 1 of the: model evaluation document For 1- to 2:4-tlr average 
concentrations. the lowest and highest ratios of modeled/observed RHC's are 
0. 72 and 1. 72 for AERMOD, and U.45 and 9.11 for ISC3; for CTDMPLUS and the 
complex terrain sites only, the lowest and highest ratios are 0.77 and 5.56. 
Thus. onlil can see that Ali!RMOD has the narrowest rang9 of ratios cantered 
about tllfl iQ~I v~hJQ of 1 . This ~~ not tQ sc,~y !h!;!t ttl~ ffiQQ§I i§ Q~~t bYt 
it does have the smallest ran~e of variation. 

We believe that model evaluation, model perfurmance over a wide range of 
data bases1 and model acceP.tanca in ligtlt of some underprediction aM 
impoit.anf Copies and-require further analYsiS and discussion~~· - · - ~ -
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