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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VDI 

999 18th STREET- SUITE 500 
DENVER, COLORADO . 80202-2405 

R'ef: 8AT-AP 

MEMORANDUM 
. FEB ··~ 1991 

TO: 

P'l\OM: 

SUBJECT; 

Dean Wilson (MD-14} 
Modal Clearinghouse 

John Notar (. 8AT-AP) JrL. · - ;P/;t;:0~· 
Meteorologist ~ • ·· 

Mindy Mohr ( 8AT~AP )~~ 
Envi~onmental Engin~ai ~ 

Review of ASARCO Modeling Protocol 

P.2 

The Mont~na Air Quality Bureau (MAQB) has. submitted the 
latest version of the ASARCO East Helena Lead·SIP modeling 
protocol, which is dated December 4, 1990. A copy of this . 
protoc:::::ol was sen't;. to Joe Tikvart on December 30, 1990. In this 
revised protocol, ASARCO has attempted t6 address the remainder 
of the outstanding issues reqardinq p.reviously submitted modeling 
protqcols, which Region VIII initially raised in it~ letter to 
the State of July 30, 1990 (the "initial 25 issues"). Also, in 
this protocol ASARCOhas attempted to address the issues 
discussed d~ring the .October 24, 1990 .me~tinq with EPA (Region 
VIII and HeadqUarters} and the MAQB. In addition, the MAQS, in 
their cover letter of December 11, 1990, has requested EPA's 
position on four items 'raised ~t the Oc~ober 24, 1990 meeting 
with EPA. 

Thia review of.tha above-referenced protocol will 
concentrate on three aspects: (1) the 'four issues discussed by 
the MAQB in their cover letter of Oecemb~r 11, l990, (2) 
add! tional new issues· that have surfaced a~s a direct· result of 
ASA~CO's latest revision to the protocol, and (3)'outstanding 
·issues remaining from the "initial. 25 issues". 'This review 
incorporates the comments that you and Laurie, Ostrand provided to 
us during a series of conference calls held during the weeks of 
January 21 and January 28, 1991, and the comments that you 
provided in draft form and by telephone on February 4, 1991. We 
appreciate your assistance in reviewing this latest modeling . 
protocol, and requ~$t your review/coneurrence with Region VIII's 
response to these various is~ues. Unless you notify us of 
additional. concerns with this memorandum, or with thQ modeling 
protocol, before February 13, 1991, we will assume that this 
memorandum addresses the issues and concerns of EPA (Region VIII 
and Headqu~rters) and will transmit these com~ents to th~ ~tate. 
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Items Discussed by the HAQB in their.cover letter of December 11, 
1990: 

Item 1. The use of two .su~face wind sites for low level·, 
emissiofis. 

Region VIII response: 

The protocol appears to adequately address th• uee of two 
different 10 meter surface meteorological· stations.· 'The 
Kennedy Park site will be used for wind speed, wind 
direction for sources with stack .and release heights less 
than 35 meters, and sigma theta measurements for stability 
calculation. When ~iqhttime drainage winds la,t for 3 hours 
or rnore, an.d the drainage is between 150 and 210 degrees, 
the wind speed, wind dire7tion and sigma theta measurements 
for stabilit~ from the Old Railroad site will be used for 
all types of sources which have ~tacks'and release heights 
less than or equal to 35 m. However, Table 4 on paqe 44 of 
the protocol contains typographical e;rors. The two entries 
in the colurnn• .labeled ••stack height" for point sources need 
to read "(h~35}" rather than "(~5<~)~. · 

The dual-boom data selection criteria for mid-stack 
level \lf:ind da;ta / 1 

. . 
Region VIIL·r~sponse: 

The p.roposal in the December 4, 1 990 ·protocol to use one
minute averages to compute wind direction from the 35 meter 
level. of the zinc stack appears~ to be acceptable~ If the 
wind is between, but not including, 164 and 344 deqrees, the 
west boom will be used. Otherwise, the east boom will be 
used for that ~inute. If the west boom direction is 164 +/-

.1 deqree, or ·344 +/- 1 degree, the boom from which the wind 
direction was selected ·from the previous minute will be 
used. Note that statement 14 on pag~ 11 is in error when 
referrinq to siqma theta measurements. Sigma theta values 
for c~lculatinq stability should only be used when· collected 
from the tb meter level at .either.the Kennedy Park or Old 

1 

Railroad siteSJ they do not need to b• calculated from the 
35 m level of the zind stack. 
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Item 3. The sigma theta algorithm for converting one-minute 
data into hourly data. 

Region VIII response: 

P.4 

EPA agrees w·i th the methodology proposed in the protocol to · 
convert its recorded. one minute sigma theta averages to four 
15-tninute sigma theta averages, which are then computed 
usinq the root mean square average as per the EPA "Guidel.:lme 
on Ai~ Quality ·Models". Note that th~s .method is not the 
standard procedure of averaginq all 3600 one-second values 
into·four 15-minute averages.·, EPA agrees to allowing this 
deviation in· this case due to the limited memory space in 
the two A~ARCO 10 meter tower data'loqqers. · 

Item 4. Th~ t~enty meter minimum mixing depth. 

Region VIII response: 

EPA cannot apprQve the proposal in the·December ·~, 1990 
protocol to.use 20 meters as a minimum mixing height. 
The protocol.does not provide technipal justification for 
this "carte blanche•• change to the mod~l, other than to 
discuss small'terrain features in and ·akound the smelt•r. 
There is no discussion as to whit;:h meteoroloqical conditions 
the substitute 20 meter mixing depth applies to. If it were 
to be applied to ctabla conditiorts"(i.e. E and F stability), 
this would require a change in the ISC FORTRAN code which · 

·has ·•unlimited' ~ixing of 10,000 meters built into the c6de. 
T~e effect of limiting a mixing height to 20 meters would 
cause the models to calo~!ate large contrib~tions from area 
and low level volume sources while causing_stack plumes not 
to tc:>uch d.own, resulting in a zero contribution from stack 
emission-s. · Therefore, as stated in EPA • s· letter of November 
6, 1990, it is EPA's position that mixing heights calculated 
from the RAMMET or MPRM meteorological preprocessor must be 
used in the analysis. If obvious discre~ancies in the 
predicted dispersion modeling concentrations appear due to 
using the EPA guideline mixing height calculations, EPA may 
entertain a correction method. ASARCO would have to 
identify the days on which these discrepancies .appear,· and 
provide support!n~ information. Note that EPA is not giving 
blanket approval to the methodology proposed by ASARCO for 
correction of the mixing heiqht calculation&J the method to 
be used would be decided upon at the time that the 
discrepancies are presented to EPA. 

3 
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~ditional New Issues SUrf~cj.ng as a Direot.Result of.t~e Latest 
Revi~ion to the Modelinsr Protocol: 

1. Pa~a 3 states that stacks ~r•~ter than 35 maters will ba 
modeled with the VALLEY model to address impacts in complex 
terrain. It is EPA's policythat·all buoyant.stack 
emissions be modeled as point sources .with VALLEY or COMPLEX 
I for the complexterrain analysis, not just stacks greater 
than 35 meters. In the complex terrain analysis, only area 
and volume sources should be modeled with ISCLT or ISCST. 
Also, at this t!me there is no information available to EPA 
on the hei9ht of all stacks at ASARCO. It is EPA's · 
understanding that this information .is· being) obtained for 

·.the emission illventory work, and should be included in the 
March, 1991 report. 

2. The seco~d paragraph on pag~ 4, aloriq with Table 4, states 
that wind data·from the 117 meter level will be used to 
model the st~cks using the VALLEY and ISCLT models. This is 
incorrect. VALLEY anc,l ISCLT modeling must use the same 
meteorologica1 sites and observation levels as is .described 
in Table 4.for the qoMPLEX I and ISCST modelinq. Page 4, 
and the top of ·Table 4, should be corrected. · 

3. ~he third paragraph on paqe 4 states that a second similar 
grid wil-l- be'dentered about 6 km southwest of the smelter 
for the VAL·LEY model. Figure 1 a on page .. 24 also depicts 
this concept. This is incorrect. The smelter facility will 
have to remain near the center of the VALLEY qrid system. 
To address a differerit receptor spacinq with VALLEY, the 

.GRID option in VALLE:Y is the correct method to employ. 

4. The protocol s~ates on page 5 that the ~iqhest nearby 
terrain feature is about 5470 feet MSL, 8.5 km from the 
blast furn~ce stack~ This statement is misleading. ~ote 
that 6.5 km away, in Section 19, Ran~e 2. West, Township 9 
North 1 there is elevated t.errain of .4640 feet MSL, wh;ch is 
above the highest expected blast furnace plu~e rise of 4630 
f~et (dbrinq stable conditions). There are other terrain ; 
features to the south of the plant which also exceed the 
final stable plume.rise, and al:'e closer than a.s km. 

" s. The·postprocessor.~rogram described on page 5 for comparing ( 
VALLEY and ISCLT concentrations, or COMPLEX I and !SCST 
concentrations, in intermediataterrain must be rev~ewed and 

·approved by EPA be,fore it can be applied. Note that this 
evaluation of the concentrations at aach receptor must be 

· made .for each of the wind speed,· wind direction 1 and 
st~bility categories within the quarterly ~TAR· deck. 

4 
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6. The protocol states on ~ages ~, 7, lSi 16, and 17 that, "if. 
it is clearly evident that the dispersion model results are 
inconsistent with the majority of the physical data C~oes 
not reoonei le) and cannot·· ba made c:onsistent throuqh 
justifiable modifications, the model which best represents · 
physical r~ality will be used as the basis for control 
strategy development~" This statement app,ars to be 
inoonsistent with the agreement reached durin9 the October 
24, 1990 tneetinq an9, outlined in EPA 1 s November 6, 1990 

_ :letter, and indicates'that EPA needs to clarify its position 
on the use 6f dispersion modeling for the ·East Helena Lead 
SIP as follows: 

The EPA guidelin$ dispersion models·~ust first be 
, utilized for/all modeling runs through the 
~econeiliati6n process, as pe~ the "Protocol for 
Reconciling Differences Amonqfteceptor and Dispersion 
Models" ( EPA-450/4-87-008 )·. .ouring the reconciliation 
process, justified changes may be made in the emission 
inventory or the CMB analysis to help the d~spersion 
and CMB mode 1 s reconci l·e. Note, however, that as 
stated in th~ November 6, 199U letter, the 
reconciliation process should ·not include changes to 
the dispersj}on model o~ change.~;(·to meteorological 
inputs ·to. the model. (This dc;:.es ·.not preclude 
justifiabl~ modification~ to the input data wh~ch have 
been .app.J;"cived by EPA as par-t; ot the modeling protocol 
prior to the initial modeling. ) · 

As agreed to in EPA's letter of March 8~ ·1990, the 
initial reconciliation prooess should be performed 
using, as a minimum, data from the 3rd and 4th quarters 
of 1990; the data from the first two quarters of 1991 
should then be used for "model verification". However, 
as stated iri that letter, we believe that it is 
important, if at all possible within the schedule, to 
include ambient data from the first quarter in 1991 in 

·the receptor modeling analysis·and reconciliation 
process. Once the initial r~conciliation'effort is 
completed in the spring of 1991, the State and EPA can 
determine whether or not the models (dispersion and 
CMB) can be reoonciled. At that point, we will discuss 
further whether a performance evaluation is necessary. 

The· inconsistent statements in the modeling protocol should 
be modified to reflect EPA•s position, as is stated above 
and in EPA 1 s lett~r of November 6, 1990.-

7. Archived filters for the CMB analysis should be 
refrigerated, as stated on page 6. However, EPA also 
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recommends that the filtez-s be stored in an air-tiqht 
condition, as well as refrigerated, to suppress lead 
oxidation. 

P. 7 · 

·8. The emission inventory deseribed on page 8, as 11 (c) a· 
compliance year 1993 emission inventory of'allowable daily 
lead emissions to demonstrate the adequacy of the control 
strategies" should .include the ef.fects of the Superfund 
remedial cleanup ac:tivity in the town of East Helena. It is 
not certain that cleanup activity will be completed by the 
compliance year, therefore the protocol should state that 
these emissions will be estimated 'nd included in compliance 
year modelins. _ I 

9. 'l'he third ·paragr.aph on page 9 should state that ISCL'l' will 
also be included in TaQle 4, which describes tha 
meteorological data sets. 

10. The first sentence on page 11 and the first paragraph on 
this page refer. to sigma theta measurements and calculations 
from the .35 meter level. Sigma theta for stability is only 
used in the modeling when it is collected from t~e 10 meter 
levels • 

. 11 •. The:fourth paraqraph on paqa 11 states that 11 If when 
studyinq an individual day, it becomes apparent that the . 
Great Falls surface temperature yields a mixing depth that 
causes signif.icant over. or underpred!otion, then Helena NWS 
surf•ce temperature or on~site data may be substituted oti.a 
day-by-day ·basis. such substi.tu,tion will be supported with 
on-site temperature measurements and documentation on 
synoptic· conditions." As stated earlier, any modifi.cation 
of"ndxinq heiqhts would require EPA approval on a day-by-day 
event ~asis. Nota that EPA is not giving blanket approval 
to the methodology proposed by ASARCQ for correction of the 
mixing height calcdlations; the method to be used would be 
decided upon at the time that t.he discrepancies are 
presented to EPA. 

12. rn the GEP Stack Height paragraph on page 12, the last two 
sentences sl:iould be replaced with:tha tollowing: . "The GEP 
stack height can be determined·by using a formula presented 
in the stack height regulation, or by usinq appropriate 
field or ~luid modelinq studies, or by assuming the 9i. 
minimis level of 65 meters. For this study, actual stack 
heights will b• used for model reconciliation,. and the 
lesser of the EPA-approved GEP stack height or actual stack 1 

height .will be used for compliance modeling~ To date, EPA 
~as not approved the fi~ld study~ completed to demonstrate 
GEP stack height of the blast furnace stack, aa meeting the 
requirements -c,f the 1985 stack h~iqht rules; therefore, 
ASARCO wl11 eith~~ dem6~strate that the previous field study 

6 
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did m~et the 1985 stack height rules, o6mplete a fluid model 
6r another field study to d~monstrate the GEP stack height, 
or use the formula height or de minimis stack height of ·65 
meters. " c • . · · ' ' 

13. On paqe 13, the second paraqraph·mentions "the hiqhest c 1 
values''. The variable "C" must be defined' Region VIII 
assumes that this means concentration. If·this is true, 
then the second paragraph is correct. 

14. On page 154 the seqond pa~agraph states that "The 
recc:mciliation process is. an iterative process in which the 
two •odel results are compared, evaluated, modified and 
compared aq~fh until ·all possible modifications and . 
corrections are made." The protocol should •t•te that ~he 
term "modi·fied" can only apply to CMB/filter analysis and 
emission in'ventory data, and not to the dispersion model 
itself. · 

15. The firs~ paragraph on page 16 st~te• tbat "~hatever · 
modifications a,re decided .upon, tech)nj,cal justification will 
be providedfl. This is only acceptable before modeling 
starts and ?nUst have EPA.approval prior to implementation. 
Modificat~6ns which would deviate from the "Guidelines ~n 
Air Quality Models•• would require an Interim Procedures 
(performance evaluation) apalysi~. 

i , , I , 

16. In the first paragraph on page 17 it is stated, in referende 
to the initial base modeling case, that "If the (air · 
quality) estimates are below the standard, compliance Will 
have been demonstrated." This is not true. Ambient 
monitoring data takes preceden6e over modeling prediction •. 
The continued monitored violations of the lead NAAQS. in ~ast 
Helena demonstrate that the area is not in compliance, 
therefore, this sentence mu~t be deleted· from the final 
protocol. · 

17. Table 3 on page 42 .omits volume source point 13V- Dross 
Plant. 

18. In a· January 21 , .l991 letter from. TRC to John Coefield of 
the MAQB (see Attachment), corrections were list~d to the 
previously-;reported hei9hts of the meteoroloqical data 
stations on th~ 2ino stack and the plant yard tower. These 
errors were discovered as a result of the December , 
meteorological network audit. As a result, all references 
to the. 117 meter l~vel of the zinc stack should refer to 103 
meters, and the plant/ yard upper ·temperature lev_el .should be 
11 meters, rather th~n 8 meters. This requires corrections 
to pages 9, 1 0, Figures 3. ·and 4 ~ and Table 4 of the 
protocol. 

7 
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Remaining Issues from the "Initial 25 Issues": 

EPA has reviewed the December 4,.1990 revised modelinq 
protoco-l with respea.t to the 25 issues raised in EPA's lette.t of 
J'uly,lO, 1990. The followinq comments discuss the remainder of 
these 25 issues which were not properl;y addressed in the latest 
protocol, and which have not already been addressed in this 
memorandum. Note that each remaining issue from the July 30, 
1990 letter is repeated for clarity. · 

Issue 1 • "ASARCO' s October 17, 1990. proppsal to first model the . 
~omplex· terrain with the EPA VALLEY model using a 
quarterly STAR deck is· acceptable. ·However, some 
additional information must be includQd in the protocol 
to assure that this effort w.ill meet Region VIII 

· requirements. The additiorial information is desciibed 
below. . , · 

One method of modeling in,complex terrain is to use 
VALLEY fol;' the point sources and the ISCLT model for 
the area and volume sources.. .The ISCLT model must be 
executed in the flat terrain mode for these sources 
with receptors at the distances :corresponding to the 
area of concern (the distance and direction to plume 
impaction) identified in the VALLEY complex terrain 
analysis. .Intermediate terrain, impacted by the stack . 
emissionsrwill be modeled by both VALLEY and ISCLT for 
each of the STAN. deck stabilities and wind speed 
categories, and the higher of the two predicted·· 
concentrations will be the value used as the correct 
concentration for that receptor. Theref~re, the total 
lead concentration in the interm•diate terrain 1• th~ 
higher of ISCLT or VALLEY"point source impact plus the 
ISCL~ area and volume source impacts at the specific 
receptors. The guidance for application for 
intermediate terrain is found in the1, "Guidelines· on Air 
Quality Models" (EPA 450/2-78-027R) on paqe 5-4 Section 
5.2.1. In addition, the intermediate terrain 
concentrations from both models is best handled by a 
post processor. This post processor must· be deemed 
satisfactory by Reqion VIII prior to its use. 

Another method 6f modelinq in the compl~x terrain is to 
use the EPA COMPLtX 1 model for point sources and the 
ISCST model for a.rea and volume sources. COMPLEX 1 
does not allow the use of quarterly STAR deck 
meteorological data. Therefore, when running COMPLEX 1 
~nd ISCST, ASARCO must use h~urly meteorological data. 
Complex terrain impacts from area and vo~ume sources, 
whi.ah cann.ot be analyzed with COMPLEX 1, as propose9 by 
ASARCO, mu'~t be modeled with ISCST. ·It requires that 

8 
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the ISCST_model be run in a flat ter~ain mode. for the 
area and volume sources with receptors at the distances 
correspondinq to the area of concern· (the dista~ce and 
direction to plume impaction) identified in complex 
terrain. To address the intermadia.te terrain impacted 
by the stack emissions, both ISCST, and COMPLEX 1 will 
have to be run ~n an hourly basis and the hiqher of the 
two predicted concentrations used as ~he c.oncentration 
.for that receptor. 

It is indicated in ASARCO • S reap,onse to Issue I 1 that 
if the.dispersion model .and CMB cannot be reconciled, 
the CMB/filter analysis will be used to dete~mine 
complia.noe. This is an incorrect application of 
reconciliation. Before defatiltinq to CMB only, a 
perfo~mance evaluation needs to be completed to 
demon~trate that dispersion modelinq is not appropriate 
in this particular situation. 

Rec,onciliation, ·without a performance evaluation, is 
rio~ ~!lowed fQr th• chanqinq~f m~te6rological data or 
the dispersion mode~ inputs, which are not part of the 
regulatory default option in the uGuidelines ~n Air 
Quality Models."· The application of non-requlatory I 

default options renders the model as nonquideline, ~nd 
requires a performance eva~~ation in accordance with 
the "Interim Procedures for Evaluating Air ~tiality 
Models (Revised)," EPA 450/4-84-023." ' 

Region VIII response based on 12/4/9b protocol: . 

When usinq a quarterly STAR deck, the VALLEY model is to be 
used for all buoyant point sources. /ISCLT will be used for 
a~1 area and volume sources. Asarco's concept to mod~l dn~y 
stacks greater than 35 metars with VALLEY is incorrect. All 
buoyant point source~ are to be modeled with VALLEY. The 
receptor qrid described for VALLEY is incorrect. In order 
to locate a receptor on the ~ocation of the highest 
concentration, the GRID value in VALLEY needs to be 
adjusted~ The center o£ the VALLEY qiid should not be mo~ed 
away from the smelter • .rFiqure 1a.on paqe 24 is incorrect. 
The proposed concept for a second qrid 6 km southeast. of the 
smelter is incorrect. On page 5 of the December 4, 1990 
protocol, the discussion reqardinq the sedond level complex 
terrai~ scr~anin~ is incorrect~ All buoyant point sources 
must b.e modeled with COMPLEX I. All volume and area sources 
must be modeled with ISCST. 

Finally, the discussion of the complex tarrain,modelinq on 
pages ~. and 4 of the protocol is extremely ambiguous. For 
example, it states on page 3 that "for the four stacks with 
heiqhts above 35 meters, the concentration from VALLEY will 
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be used to assess compliance for all receptors above plume 
; top"·. This statement is incorrect. VALLEY ,is only beinq 

used to prediCt impact frorn buoyant point sourees. For 
these rec;:eptora above plume top, eoncentr.ations from VALLEY 
plus area and volume source i~J~pacts from ISCLT must be used 
to assess compliance. This disdussion in the protoool must 
be .rewritten to explicitly state bow the. VALLEY and ISCLT' 
models, and the COMPLEX I and ISCS.T modelst will be used. 

Issue 5. "Discrete receptors are a valid, te\<:hnique with COMPLEX 
I. ASARCO must describe the COMPLEX I discrete 
receptor qrj,d and how it 'Will interface with the ISCST 
receptor qrid. ·The information provided to date needs 
more explanation. Additionally, ASARCO also needs to 
describe how the VALLEY receptors, which are radial, 
will int~rface with the rectangular receptor network 
used ~n the rest of the analysis." 

J 

B~gi6n VIII'response based upon 12/4{90 erotocol: 

The Complex :r and ISCS'l" receptor grids for the complex 
terrain analysis should reflect the new correetions to the · 
VALLEY and ISCL~ grid as referred to,. in Issue 1, above. 

Issue 25B "Region VIII does not aqree.with.the ASARCO response. 
ASARCO will have to place receptors at locations 1 

considered ambient air; where access is not precluded . 
to the public. (Se~ attached EPA Ambient Air Package)." 

~egion ~III respo~se based·on the 12/4/90 protocol: 

The protocol does not provide the appropriate recept.or 
· de_nsi ty on ASARCO plant property where public access is not 
precluded {Figure lb on page 25). The receptor density for 
the town of East Helena is. correct and this same density 
should be applied-to the ambient air on Asaroo property 
where the public has abcess. 

cc: Laurie Ostrand, MD-15 
Joe Tikvart, Sourc& Receptor Analysis Branch, HQ 
Dean Wilson, Source Receptor Analysis Branch, HQ 
Eric Ginsburq, S02/PMlO Programs Branch, HQ 
Lee Hanley, BAT-AP · 
DoUq Skie, SAT-AP 
John Notar, SAT-AP 
Mindy Mohr, 8AT-AP 
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