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COVER SHEET - FACSIMILE TRANSMISSION

NUMBER OF PAGES 5 PLUS COVER

NOI"hW%.:S‘f DATE: 10 May 1995

Territories

TO: David Anthony, P.Eng.
Manager, Environmental Services
Royal Oak Mines, Inc,
NWT Divislon
(403) 873-2980

FROM: Jim Spariing o
Alr Quality Specialist ‘ Telephons - (403) 920-6398
Environmental Pratection Divigion FAX - (403) 873.0221
Deparimant of Renewable Regources
Government of tha Northwest Teiritories
600, 5102 - 50 Avenue
Yeoliowknife, NT X1A 358

The domsments sccompanying this tranemdsien contsin ennfidentinl Infarmntion intended frr a sperific individusl and puamposs. The
information is private, and is lagally protected by law. If you are not the intended teciplent, you are hessby notified that any
disclosure, copying, distribution, or the taking of any action in reference to the contents of this telecopied information is stxictly
prohibited. If you have received this communication in envor, please notify us immedintely by telephone and return the original to

us by remilar mail,
MESSAGE:

Dave,

Attached are HUM's proposed revisions. Please let me know if this version is
acceptable. | will be FAXing comments back as soon as possible.

Please confirm receipt of this FAX.
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HUM SCIENTIFIC

ENERGYeRNVIRONMENTAL SCIENCH s ANGINERRING

TO: GNWT Renewable Rosources BAX NO.s  (403) 873 - 0221
ATEN; Jim Sparling DATE: 10 MAY 1995
IROM: Ron Hilbura TIME: "08a0, \doD
PROJECT: Royal Otks Air Modelling PACES TO FOLIOW: & ¢
NIUM Beicntific Phone:  (D02) 868.2022

RR 3, Siw 4, Box 74 Faxt (902) 8682032
Armdale, Nova Sentia

R3L 415

MEBSSAGE:  Jim,

C'atmctlohs 10 the final tre provided here uo por our earlier welephone conversution,
Y
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ximum 24 hr. avarage total Bsenic concentrations were sstimated at = ingatlon
rh:‘:ar the Yellowknife 0?13 Hall for sach month of 1893 and compared 1o ambient
meonitoring resulls raponed at that location. These _data are praagnted in Tablet 3-53'.
Both maximurn daily and mean annual total Arsenic valuas prediotad by the |BUS T2
MOUB WY Shblar he umgeoiluds buk slighii lower than rorrasnanaing monitoring data

values.
TABLE 33 TOTAL ARSENIC CONGENTRATIONS NEAR YELLOWKNIFE CITY
HALL _
18CET2 Modelling Amblant Aly
Concentration Results for 1993 Monitoring
Resulls for 1083
Maximum 24 hr, Average 0.140 0.261
Aisanle Concentration {ug/m®) M
Annwel Guunietriv Mean 009! 0.016
Araenio GConcentration {ug/m®) .

1. Arithmatie average, numerous zero values precluded geometric mean caloulation,

Maximum 24 tr. average sulfur dioxide concentrations wers estimated at the
Yellowknife City Hall for sach month of 1993 and compared to amblent menitoring
resuts. These dala aie presented In Table 3-4. Maxlmurn dally andd annval mean 80,

values predictad by the 1ISCST2 modal were also similar in magniluda but slightly
lower than corraspond ing monitoring data values.

Nsither model predicled 10tal arsenlc nor sulfur dioxide concentrations exceeded the
tarritorial guidiling for suttur dioxide or the Ontario arsenic 24 hr. guidsltina far ths
downtown Yellowknife erea, For exeenic, an area extending 3 km o the narth and
suuth of he runster stack and 2.5 km 1o the east and west contained all 24 hy
meaximum velues that excesded the 0.3 ug/m® Ontario guideline value. The
corresponding area tor 80, guideline excesdences is circular in shape, centered on
the stack, with a 5 km, radius. Both of these areas are shown in Figurs 3-1,
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42 COMPARISON OF MODELING AND MONITORING RESULTE

Rabust highest concentrations (RHC) for 14 months of amblent SG, moniloring daa
{Yellowknife Gity Hall Monitoring Station) are comparted in Table 4-1 with
corresponding motel simulated values. These modsl predictions , computad with a
sulfur dioxide mass emiseion rate of 30 X 10 kg/day, wars found 10 have a fractionad
blas lese than the magimum permissable value of 0.67 fer 12 of the 14 months tested.
The tractional bias, a measure ul deviation from complste maodisl oourasy, was found
to be zero tor thrae of the 14 months, Thess three monthly metecrologlcal data sets
were then ussd to maka predictions of compliance wilk territorial alr quality guldolines.

Table 4-1 Muxipl Performance Evaluation Based on Obsorved and Pradisted 1 .
Avorage SO, Goncentrations (ug/m3)

Metsoralugical Robust Robust High Fractiomal |
Pata Set Highest Concantration Blas
Concentration (PRED.)

(OBS.)
August 1862 342 579 .0.54
i, i 1144 ulm (L] niT
n October 1882 T - 443 0.12
| Movemoer 1982 | 1aor 1301 0,004
March 1993 AN 811 0.1
April 1883 ‘ 592 1028 -0.54
May 14839 i 421 718 oz |
June 1993 530 o7a o
July 1993 844 | g4t -0.004 A
H August 1993 1000 884 0.006
September 1403 348 815 -0.80 i
October 1983 478 1137 -0.82
| November 1983 826 1447 -0.44 4
Dacember 1993 885 1203 055 |




,SENT BY:Scotia Centre 7th Fir ; 6-10-95 ;11:39AM ; Renewable Resources- ADMIN. 3% 5/ 6
Frem & VICTORY CUFNUNICQTIUF' PHOMNE Mo, 3 ‘.‘Jl'_dZ 482 8192 . May, 1@ 1935 1:11PM FR4

Page 28
80 CONCLUSIONS

ISGET2 modeling results comparec relatively wall with fourtesn months of ambient
SO, menitoring data provided, Three menths of meteorelogical data produced
effectively zoro bias model results, and were therefore used to conduct the sansitivity
analysia. The antlelpatad effects of shoraline fumigation, which would causa the
ISCST2 to undarpredict ground level concentrailons, were not exparisnced perhaps
dus 1o the location ul the Gity Hall monkioring statlon. During onshore flowa, this
monitoring station is upwing of the stack, so that even if fumigation were occuring
downwind of the stack, It would not be detected at the monitoring station,

Beseline mods! runs for 80, showad that territorial 1 hr, and 24 hr. avarage ambient
80, guideline values were regularly excesded and that tha arsal axtant of theas
gxoesvances could be approximated as & clicls, centered st the roostor stack, with a
A ki radivs,

Baseling model rung for total Arsenic emissions showsd that the Ontariu provinolal 24
nr, dve e aniblenl yuidels o value wid FEHUIBRY BHULLULG w1 v Lros, sl b ke

an aliipse, that extands approximately 3 km. to the norih and south of the roaster
stack and 2.6 km, to the eaet and wost.

As the mass emisgion fate of SO, Is a vary importart parameter In the comiol of
ground level S0, concentrations, it is recommended that the mass amission rate of
sulfur dioxide be checked regularly through installation of instack centinusus
monitering devices or by mass balance computations. Mass inpuls to the roaster (from
the sultide concentrata feed and perhaps the spray water used in the second stage)
minus the sum of mass lost via the maln roaster discharge, remeval by ESPs, and
removal by the Baghouse should egual the mass emitted to the atmosphere, These
mass balance computations could sarve as a check on stack test resulls. particulatly if
samples weare laken during tha time of the stack tests,

An analysis of the sensitivity of ambient ground level SO, ¢sneantrations to varlations
In mass emission rate and almospheric dispersion showed that even gignifivant
increases In stack discharge pammeter (stack height, exit gas temperature, and exlt
gas velocity) values did not reduce ambient 80, concentrations to levels below
terrhorial 1 hr. and 24 hr. average guideline valuss at eifher of the mass emission
rates testad. While all excesdences were not eliminated untll the mass emission rata
of BO, was reduced by 80 10 85 percent from s maxlmurn value, scoveral monthly 1
hr, averages were raduced to levels below the acceptable federal leval at the 36 X 10
kgrday mass emission rale when stack discharge perarmeters were optimizec,

Although It is not likely that all exceedences of the territorial standard will be
sliminated by aplimizing stack discharge parameter values operating ot a mass
émission rate of 35 X 10 kg/day, this combination of effoits may produce rasults that
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ara reasonably close. It is therefore recommendad that additional model runs ba
made using adjusted stack hight, axit gas temperature, and suiur ditxide mass
arisglon rate values gstermined by Royal Qak to be possible to avhelve. Ambisent
maxima produced by thess moda! runs will be representativo of actually aehiavable
maximum ambiant 80 values.
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