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imum 24 hr. averaga total arsanic concentrations were cstimatad at a focation
m:r the Yellowknifa Chy Hall for eaoh month of 1883 and compared 1o ambiunt
menitoring results raponed at that location, These data are présented in Teble 3-3'
Both maximum dally and mean annual total Arsenic values predicted by the I8UBT2
IMOUN WG dhiillar i 1 iteslt bub sighiby Iosae than rrerasanning monfiaring data

values.
TABLE 3-3 TOTAL ARSENIC CONCENTRATIONS NEAR YELLOWKNIFE CITY
HALL
- ISCAT2 Modsilling Amblent Alr
Cancentration Resulls for 1093 Monitoring
Aesully for 1693
Maximum 24 hr, Average 0.140 0.261
Areanic Consentration (ug/m®)
f Anwg! Qeuinietris Mean .009! 6.01%
Araenio Concantration {ug/m®)

1. Arthmatic avarage, numerous zerp valuey precluded yeomasiiic mean caieulation,

Maximum 24 hr. avorage sulfur dioxide conoentrations were estimated at the
Yeliowknife City Hall for sach month of 1993 and compared to amblent menitoring
rasults. These udia are presented in Table 3-4. Maximum delly and annve! mean 8Oy

values predicted by the ISCST2 mods! were algo similar in magnliude bt slightly
lowar than oorresponding monitoring data values.

Neither model predicted 1otal arsenic nor sutfur dioxide concentrations exceeded the
1arriorial guideline for sulfur dioxide or the Ontaria arsenic 24 hr. guidsiina for ths
downtown Yellowknife asea. For assenic, an arga extending 3 km to the north and
ot Uf o rvastar sluck and 2.9 km 1o the sast and west contained all 24 hr
maximum valuss that excesded the 0.3 ug/m® Onturlo guldsline value. The
correspending amsa ior SO, guldeline excesdences is circular in shape, centered on
the etack, with a 5 km. radius. Both of thess areas are shown in Figure 3-1,
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42 COMPlHIBON OF MODELING AND MONITORING RESULTE

Robust highest congentrations (RHC) for 14 months of ambient 80, moniloring data
[Yellowinife City Hall Monttoring Station) are comparad in Table 4-1 with
oorresponding mode! simuiated vaiues. These mods) predidtions , computod with a
sulfur dioxide maas emiassion rate ot 30 X 10 kg/day. ware found o have a fractional
plas 1ess than tha maximum petmiasable value of 0.67 for 12 of the 14 months tested.
The tracliona! bias, a mezsure Wt dsviation friem oomplsts mods! assuracy, was found
to be zero for thraa of the 14 monthe, Thess thves monthly metecrological dsta cots
were then ysed to maka prediclions vf compiiance witk erritorial alr quality guidelines.

Tablg 4-1 Mwxiel Performanca Evaluation Based on Obsarved and Prodioted 1 hr.
Avorage 80, Goncentrations (vg/m3)

Matsoralogical Robust Robust Highast Fractional W
Deata Set Highest Conpantration Bias
Concentretion (PRED.)

(OBS.)
August 1992 42 870 -0.84
1, ] (ada BB __ A 17
h:otobar 1892 500 443 0,12
Povomber 1982 1307 1301 - 0,004 3-1'
Maroh 1093 77 811 0,12
[ Agpril 1804 582 028 | 0.4
|'"_lmay 1983 421 718  omE
June 1698 530 o074 0.40
July 1993 844 | 84e 0.004
Auguss 1993 1000 171 0.006
Septomber 1993 48 815 080 |
H October 1893 478 1187 0.82 ]
November 1983 526 1447 -0.44
Dacember 1893 8385 1203 -0.5
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60 CONCLURIONS

iSGST2 modeling resuits compared relatively weil with fourteen months of ambient
SO, monttoring data provided. Thres months of metesrsiogival data produced
effactivaly 29r0 bias modal resulte, and were therefore used to condust thu sansitivity
analysis. The antloipatad effaciz of shereline fumigation, which would cause the
I8CST2 to undaerpradict ground level convenirations, were not sxpariansod pehaps
dusd 10 the location uf the Gty Hall monkoring etatlon. During onshore flows, thin
monitoring station is upwing of the stack, so that even if fumigation were occuring
downwind of the stack. it would not be detected 2t the moniloring station,

Bessiine mods! runs for B0, showed that territorlal 1 hr, and 24 ht, average ambiant
80, guldsiine valuss were regulerly axveeded and that sha arssl extent of thass

aXceesences could be approximated us & ciiels, centered at the ronstor stack, with a
§ ki radius.

Baseling modat runs for tolal Arsenic emissions sNowed that the OnENic provinolal 24
fit. dveiayge miblvnit guido!n1o value wad FEHUIRRY UHPVVLBLG 10 Wit iisa, et kg

an allipsa, that extends approximately 3 km. to the north and south of the reaster
stack and 2.6 km. to the saetl and wast.

As the mass smission rata of SO, Is & vary important param eter in ths contral of
ground level 8O, concentrations, it is recommer.ded that tho mass amigsian rate of
sulfur dioxide be checked regularly through Instaliation of instack continuous
monitoring davices or by mags balance computations. Mass inpuls to the roaster (from -
the sUItide concantrata 1eed and perhaps the spray walal usaed In the second stage)
minus the sum of mass lost via the main roaster diacharge, rameval by ESPg, and
removai by the Baghouse should equal the muss emilled to the atmosphers, Thess
mass balance computations could sarva as a check on stack test resulls. partiouiarly If
samples werg laken during tha time of the stack tests.

An analysis of the senaltivity of ambient ground level SO, concentrations to variations

-in thass amission rate and aimouspheric dispersion showed that even slgnifivant

increases In stack discharge parameler {stack height, exit gas temperature, and exit
gas velooily) values did not reduce ambient 80, concentrations to levela balow
terrorial 1 hr. and 24 he. nverage guideline valuss at either of tha mags amission
rates tesind. While all excesdancus were not sliminated until the mass smission rate
of BO, was raduced by 20 10 85 parcunt from lis maximum valus, soveral monthly 4
. averages werd reduced 1o levels below the acteptable federal leval at the 36 X 10
kg/oay mass @mission rate when stack discharge perameters were optimized.

Although 1t Is not Iikely that all exceedences of the weritorial standard will be
sliminatad by aplimizing stack dlscharge psrameter values cperafing et a mass
emission rate of 3% X 10 kg/day, this combination ¢! sforts may produce rasulta that
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ara regsonably clase. 1L is therefore recommended that sdditional model runs be
made using adjusied stack height, #xit gas tempereiure, and sulfur gioxide magss
emisslon rate values detsimined by Ployat Oak to be possible to uchelve. Ambiant

maxima produced by these modal rung will bu representativo of actually achievable
maximum amblant 8O values.
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