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Territories 

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

FROM: Jim Sparilng 
’ . 

Air Quality Specialist 
‘ Telephone - (403) 920-6396 

Environmental Protection Division FAX - (403) 873-0221 
Departmental Renewable Resources 
Government of tho Norihwoot Territories 
600. 5102 - 50 Avenue 
Yellowknife. NT X1A 388 

1114‘.- Wu myingdu‘a (3mm contain .‘Mfidrmflnl lnfnmntinn intruded far a nymnlfin individual anti purpose. "Hm 
mica-melon is prime, and is legally protected by law. If you an: not the intended moiplent. you are hereby notified that any 
disdooun, copying. dimibuiion. or the taking of any action in mfcmncn to the contours of this ukmpied infinmiaflun is saintly 
pmhibiwd. If you have received this communimu'on in error. please notify us mama}. by telephone and return the original to 
us I32 mgriagnufl. 

MESSAGE: 

Dave, 

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

Please confirm receipt of this FAX.
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HUM SCIENTIFIC HWY-WNHMMA mw-marummc 

T0: GNWT cewn‘blu Romumas FAX 310.: (403) 8'73 ~ 0221 

A'ITN: Jim Swrling mm: 10 MAY 1995 
mom: Ron Hilbum 1mm: ”om Nob 
mower. Royat Oaks Air manning mans T0 Founw: i 4,} 

HUM Scientific P116115: (902) 868-2022 
RR 5, Sim 4,301: 7‘4 Fax: (902) 868-2022 
Arman, Nova Srmia 
33L 4J5 

MESSAGE: Jim. 

Carmctiohs to the. firm] are provided hate cw 1»: our earlier telcplmm convarut‘tiun. 

“355$
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xlmum 24 hr. aver: total arsenic oonoontrotiona were estimated at a looairon 
war the Yellowknife Gigi; Hall for each month oi 1993 and compared to amblir'mt 
monitoring rooutts reported at that location. Thooo_data are proaontod m Table: 3-53, 
Both maximum daily and mean annual total Arsenic values predictod by tho item-am 
"mum wuiu bilullm In IIIunnu1Ludrl§ but minute,- loiuoi- than r'nrmtrmnrili’it‘l mnnilmmq data 
values. 

TABLE s—o “ram. Ansomo cameraman-nous noun YELLOWKNIFE on-v 
HALL _ 

$6312 Modoiiing Ambiunt Air 
Gunmntrotiun Rosalia for 1993 Monitoring 

Results for rm 
Maximum 24 hr. Average 0.140 0.251 
Areal-tic Concentration tuglm") 

Annual Guuruelriu Mean .009‘ 0.1115 
Aroonio concentration (uglnt’) u 

1. Arithmetic average. numerous zero values precluded goom attic martin calculation. 

Maximum 24 hr. average. suifur dioxide concentrations were estimated at the 
Yellowknife City Hall for each month of 1993 and compared to ambient monitoring 
rasults. These data are prasemed in Table 34L Maximum dolly and ammo! moon 80,; 
values predicted by the ISCSTz model were also similar in magnitude but slightly 
iowor than corresponding monitoring data values. 

Neither model predicted total arsenic nor sulfur dioxide concentrations exceeded the 
tarrltctrlal guldflllnia far sulfur dioxide or the Ontario arsenic 24 hrt guideline for that 
downtown Yellowknife area. For arsenic. arr area extending 3 km to the north and 
wuiir oi the ruusiror 31min and 2.5 km to the east and wool contained oil 24 hr 
maximum values that exceeded the 0.5 uglm‘“ Ontario guideline value. The 
corresponding area tor SO, guideline exoeodonooo to circular in shape. contorod on 
the stack. with a 5 km. radius. Bath oi those anus are ahown in Figure 3-1.
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4.2 GDMPAHISON OF MODELING AND MfiNflomNG RESULTS 
HGbUSt highest concentrations (HHC) for 14 months of ambient SO; mtmitoring data 
(Yellowknlla city Hall Monitoring Station) are compared in Table 4-1 wrth 
unrmapon ding model simulated values. These model predictions . computed With a 
suiiur dioxide mama miaaian rats of 30 X 10 kgfday. ware found to have a {fictional 
bias less than the maximum permissabie valua of 0.67 int 12 oi the 14 months leaned. 
T he iractionai bias. a measure ui deviation fmm complete madel accuracy, was found 
to be zero for three oi the 14 months. These: three monthly meteoralcglcai daia sets 
ware then used to make predictions oi compliance with territorial air quality guldaiines. 

Table 4-1 Modal Performanm Evaluation Quad on Observed and Prndiaiad 1 hr. 

Average 80: Conconirations (tag/ma)

~ 

Meteorological Robust 
' 

Robust High. Practicum! i] 

Data Set Highest Concentratlcn Bias 
Concentration (PREDJ 

toes.) . 

August 1992 342 579 43.51 
I , I II I I I I; @‘1 n 11' 

fl October 1992 son 
‘ 

- 443 0.12 

[Lummbar 1992 
. 

1307 1301 
' 

0.004 
March 1993 717 811 4.3.12 

April 1893 
. 

592 1028 -O.5ri 

may 199:: 
$ 

421 716 
k 0.52.-.." 

dur161996 530 cm M9 
July 1993 844 

m 
1543 0.004

i 
H 

August 1993 1000 994 0.0% 
September 1993 348 81.5." 41.60 

ii 

October 1993 473 1137 41.32 

”#133?e 1993 926 ' 1441' 41.44 % 
December i996 ass 1203 "“15. __||
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no cONcLusrons 

ISCSTZ modeling results compared relatively well with tourtaan months of ambient 
SO; monitoring data provided. Three months of meteorological data produced _ . . 

attentively zero bias model result». and were thoroioro used to conduct tint sensitivity 
analysis. The anticipated attack: of shoreline fumigation. which would cauaa' the 
tSCSTz to undarpredict gruund‘ level concentrations, were not experienced perhaps 
clue to the location oi the titty Hull monitoring station. During onshorollowo. this: 
monitoring statitln is upwind of the stock. so that evon it fumigation wnra occurlng 
downwtnd of the stock. it would not be detected at the monitoring station. 

Baseline model runs ior So, tit-Wad that territorial 1 hr. and 24 hr. average ambient 
$02 guideline values wore roguiorly exoeaded and that that artist extant till these 
axceodances could be approximated as a oirclc, centered at the roaster stuck, With a 
1! lint. radius. 

Baseline model runs for total Arsenic emissions snowed that the Gntérlo provincial 2:1 
lir. taut-lingo ultibloiil guideline Vuluw who regularly onuouuuu «- un tum, .r....-t in... 
an clllpsa, that extends approximately 3 km. to the north and south of the roaster 
stitch and 2.5 km. to the cast and west. 

As the mass emission rate of 302 Is a new important parameter in the control at 
ground level so: concentrations, it is recommend“ that the mass emission rate at 
auilur dioxide be checked regularly through installation oi instack continuous 
monitoring devices or by mass balance computations. Mass inputs to the roaster (iron-i 
the autiltte concontratc i666 and perhaps the spray water ‘usad in the mound singer) 
minus the sum of mass lost via the main roaster discharge, removal by ESPo. and 
removal by the Baghnuse snoutcl equal the times omitted to the atmosphare. Those 
mass balance computaticms could serve as a check on stack test results. particularly if 

samples were taken during tho time at the stack tests. 

An analysis of tho sensitivity at ambient ground level 802 concentration: to variations 
in mass emission rate and atmospheric dispersion showed that even significant 
increases in starch discharge parameter (stack height, exit gas temperature. and 9i 
gas velocity) values did not reduce ambient 80,, concentrations to levels below 
torrltoriai 1 hr. and 24 hr. average guide-line. valuas at either at tho mans emission 
rates tasted. While all snowshoes were not eliminated until the mats emission rate 
tit 50, was reduced by 90 to 95 percent from its maximum value. have?“ monthly 1 

hr. averages were reduced to levels below the acceptable tederal level at the 35 it to 
log/day mass emission rate when stock discharge parameters woro optimized. 

Although it is not likely that all excaadunoos of the territorial standard will be 
eliminated by optimizing stack discharge parameter values operating iii a mass 
emission rate of 55 X 10 ltglday, this combination oi efforts may produce insulin that
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are: reasanabiy close. it is theraiore mcammanded that additional mode! rims: be: 
made using adjusted stack Night, 93!: gas temperature. and sulfur dibxidc mass 
emisalon rate Venues determined by Royal (link in be posslbla to anheiva. Ambiuni 
maxlma produced by than made! runs will be representative of actually aahieVable 
maximum ambian! SO vanities.
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