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DATE: 10 May 1995 

Terr lorles 

T0: David Anthony, Ping. 
Manager. Environmental Services 
Royal Oak Mlnee, Inc. 
NWT Divlclon 
(403) 873-2980 

FROM: Jlrn Sparllng 
Air Quality Specialist Telephone - (403) 920-8398 
Environmenbl Protectlon Division , FAX - (403) 873-0221 
Department of Renewable Resources 
Government of the Northwest Territorlee 
600. 5192 - 50 Avenue ' 

Yellowknlfo. NT 11A :39 
fl dawn-enc- WM hum confide ennficlonrlnl Infill-Incline: launder-1 6n- : qvnifln lndnl'l end rum-pom. The 
information“ pm. and Ir lag-fly protected by luv. If you we not the intended reclplem. you are hereby notified due my 
disclosure, copying. Wain. a: d": airing of any action in reference to the momma of this uhwphd mum lo Iu'lody 
pmhihilsd. If you Me reamed title comunlcnbn In mot. lieu: notify us Median-1y by telephone and return the orlglnel In 
us a reg-£21m“. 
MESSAGE: 

Dave, 

Attached are HUMs proposed revisions. Please let me know If this version ls 
acceptable. I will be FAXing comments back as soon as possible. 

Please confirm receipt of this FAX.



HDMIN.., ID =d03-8?3—2980 Mm“ 1095 10:5 . 

7, 

‘ From: uzcmnv cumxcm'mn. 3 ND 00? P 02 M Na. 1 $2 492 8192 . [439.13 1995 1:115?” P31 

HUM SCIENT ”mar-mumnoummoggtgmc 

To: GNWT ccwnbln Romano: 
AWN: Jim Spafllng 

FROM: Ron Hilbum 

rnomch' Royal Oaks Air Modelling 

IWM who“: 
RR 5,8310 6, Box 74 
Arman». Nova Malta 
B31. 415 

m; am (403) 813 - 02:: 

mm 10 MAY 1995 _ 

11mm ‘usoo. Nob 
PAGES 10 poxmw. i q- 

plum: (9:32) 868-2022 
Fax: (902) 353.3022. 

MESSAGE! Jim. 

Carnelian! to the mm mm provided how a: pet our earlier Lelcpllonc canucrumlon.“w
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imum 2:. hr. axiom total "sonic concentrations were ostlmatod at a location 
2?; the Yoliowknlio C y Hall for each month at 1893 and compared to ambiin't . 

monitoring rooutio roportod at that button. Thm data are presented in Table 3-3! 
Both maximum daily and moan annual totoi‘Amnlo values prodlotod by the itibBiz 
mourn wow blluilct h. Haydn...“ but Ili'hllp lower than nrrmcmni-ilno manlliiiil‘lfi d8“ 

~~~ 

~~~ 
valuu. 

TABLE oo TOTAL mama CONCENTRATIONs nun YELLOWKNIFE errv 
HALL 

' I868” “Malling Amount Air 
Gonoontrotion Rooutto lot we Monitoring 

Huulio for 1993 

Maximum 24 hr. Average 0.1m 0.251 
AMINO Conanintlon lugm'l 

_ 

Annual Gwittetrio Moon .009‘ 0.016 
Arsonio Concentration (unim’) 

1. Arlrhmotlo average. numerous zero values precluded gaolnotr‘ro moan olloulotion. 

Maximum 24 hr. ovorogo sulfur dioxide concentration. woro estimated at tho 
Yoibwiiniio City Hall for each month of 1993 and compared to ambient monitoring 
muits. These data are presented in Table 3-4. Maximum dolly and annual moon 30, 
values predicted by the ISCS‘rz model were also similar in titagnltudii but slightly 
lower than corresponding monitoring data valuos. 

Neither model predicted total arsenic nor sulfur dioxide oonoontrotions oxeoodod the 
territorial guldolino for sulfur dioxide or the Ontario arsenic 24 hr. guidollna for this 
downtown Yellowknife area. For arsenic. an area extending 3 km to the north and 
ouutll ul lll'o ruooloi slack and 2.5 km to the out and woot contained all 24 hr 
maximum values that exceeded the 0.3 ugirn“ Ontario guideline value. The 
corresponding area tor so, guideline oxooodonoos to circular in shape. contorod on 
the stock. with a 6 km. radium, Both of those onus on ohown in Flour. 3-1.
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4.2 OOMPhHIBON 0P MODELING Ann monnonmo Resume 
Robust high»! concentrations (RHC) tor 14 months o1 ambient so, munttortng dam 
(Vollowknllo City Hail Monitoring Station) are compared in Tabla 4-1 with 
oorrnapon ding model simulated values. These modll predictions . computed with a 
suilur dloxldo mass omloolon ran at so x 10 kglday. warn found to have a lmctlonal 
blas to» than tha maximum pormlloablo valuo of 0.67101 12 at the 14 months tested. 
The rracttonai Dias. a measure ut clovlotlon from oomplota modal accuraéy. was lound 
to be zero for three at the 14 months. Then three monthly meteorologlonl data sets 
wore than usad to make promotions at compliance with terrltorlal air quality guidelines. 

Table 4-1 Modal Performance Evaluation Bond on Observed and Predicted 1 hr. 

Average SC},3 Concentrations (or/ms)

~ 

Mataorologlcai Robust Robust Highest Fractloml 11 
Data Set Highest Concentration Bios 

Concentration (FREQ) 
(085.) 

August 13% 342 079 -o-51 
I 

, l u I I lijl_ ‘tn‘l 11 3'1 

hammer 1992 500 443 0.12 

irriovombor 1992 1:10"! 1301 4.004 1+ 
March 1993 717 811 43.12 

I April 1993 592 1023 
‘7’ 

«1.54 

'may 1993 421 716 .‘ on“ 
Jun. 1993 530 on 41.49 

July1993 344 
. . 

848 0.004 
August 199: 1000 

' 

991 0.003 
September 1993 348 8113 

.. 

.030 j 
H 

October 1993 473 1137 -o.92 1 "WW"? 1993 928 144! 41.44 

Dacembur 1893 885 $203 4.1.5
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. in mass emission rate and atmospheric dispersion showed that even significant 

8.0 CWGLUBIONS 
iSGSTZ modeling results compared relatively well with fourteen months of ambient 
so, monitoring data provided. Throw months oi meteorological data produced 

' ‘ 

etlacllvely zero bias modal reeuilu. and were tlieioiore used to conduct the oanoltrvrly 
analysis. The anticipated enacts oi choroiIne fumigation. which would own the 
lSOSTz to undorpredict ground level concentrations. were not experienced perhaps 
dill to the location oi the city Hall monitoring station. During onshore flown. thin 
monitoring station is upwind oi the stock. so that even it fumigation were scouring 
domwlnd oi the slack. it would not be detected attire monitoring station. 

Baseline model runs tor so, chewed that territorial 1 hr. and 24 hr. average ambient 
SO: guide-lino value: were regularly enameled and that the one! extant oi thaca 
exceecences could be approximated as a circle. col-tiered at the roaster stack. With a 
G km. radius. 

Baseline model runs tor total Arsenic omissions snowed that the Ontario provincial 24 
ill. flUUiflw unlLllvul guideline value was castaway mavvoouu m on am“, lit-l-I‘ In. 
addition. that extends approximately 3 km, to the north and south of the roaster 
clock and 2.5 km. to the one! and west. 

As the mace emleeian rain of so‘ is a very important parameter In the control at 
ground level so, concentrations. it is recommended that the mass emission rate at 
sulfur dioxide be checked regularly through installation at instack continuous 
monitoring devices or by mass balance computations. Mass inputs to the roaster (tram : 

the culllda concentrate lead and perhaps the spray water und in the second stage) 
minus the sun at man lost via the main router dieohar e, removal by ESPs. and 
removal by tho Baghouse should equal the rituals ornllie to the atmosphere. These 
mace balance computations could serve as a check on stock test results. particularly If 

samples were taken during the time of the slack teetc. 

An analysis oi the eenaltlvlty of ambient ground level 302 concentrations to variations 

increases in stack diuohuigc parameter (clack height, exit- gas temperature. and exit 
gas velocity) values did not reduce ambionl 80. concentrations to levels below 
territorial 1 hr. and 24 hr. average guidallne values at either at the mace emiealon 
rates tested. While all cxcoadenous were not eliminated until the mass emission rate 
of so, was reduced by so to 95 percent from Its maximum value. eoverel monthly 1 

hr. averages were reduced to levels below the acceptable ieclerai level at the 35 X to 
Kgl'oay mass emission rate when stauk disohargo'perarnete're were optimized. 

Although it in not likely that all exceedanoos oi the territorial standard will be 
eliminated by optimizing stack discharge parameter value: operating at a mass 
emission rate of 35 X 10 lrglday. this combination oi efforts may produce results that
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are' reasonnbiy algae. It he therefore recommended um addiuonal modal rim: b0 
made using adjusted stack height. “It gas tampomuto. and suflur dioxide macs 
Omisslm rate vmuas dmsvmlnau by Royal Oak to be possible to unhelve. Arnbium 
mixlma produced by then made! runs wlll be: representative at actually achievable 
maximum ambian! 30 values.
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