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ENVIRONMENTAL PROTECI‘ION ACT 

GOLD ROASTER DISCHARGE 
t CONTROL REGULATIONS 

The Commissioner. on the recommendation of the 
Minister. under section 34 of the Environmental 
Protection Act and every enabling power makes the 
Gold Roaster Discharge Control Regulations. 

1. In these regulations. 

"Act" means the Environmental Pratectt‘on Act: (Loi) 

"fugitive discharge" means the discharge of a 
contaminant into the environment from a gold water 
by a means Other than a roaster stack: (rejet fugltm 

"gold master" means a device that uses heat or 
pressure. or both. to treat gold-bearing pyrite are: 
(four (1: grillage d'or) 

"router stack" means a device that conducts the waste 
products of a gold roaster into the atmosphere and 
includes a chimney. flue, conduit or duct. (cheminée 
de four de griilage) 

PART I 

GENERAL REPORTING REQUIREMENTS 

Discharge of Sulphur Dioxide 

2. Every owner or person in charge. management or 
control of a gold roasrcr shall calculate the discharge 
of sulphur dioxide into the environment from the gold 

LOI SUR LA PROTECTION 
DE L'ENVIRONNEWI‘ ' 

REGLEMENT SUR LE CONTROLE 
DES REJETS DES FOURS 
DE GRILL'AGE D'OR 

Le commissairc. sur In recommandation du 
ministre. en venu de l’ztrticlc 34 dc la Loi sur la 
protection dc I'ettw'rwmcmcrtt or do tour pouvoir 
habilitztnt. prend le Reglemem sur 1: contrdle as: 
refer: dz: fours dc grillage d’or. 

1. Les definitions qui suivcnt s'appllquent nu present 
regletnent. 

«chctninée de four de grillage» Appareil utilisé h dcs 
fins d’évacumion. darts l'atmoSphete. des déchets 
provenant d‘un four dc grilInge d'or ct comprentl une 
cheminee. unc gaine d'évacuation. un tuyau 
conductcur on one conduite. (roaster stack) 

«four de grillagc d'or» Apparel] utilisant lu chaleur 
ou la pression. ou les dcux. lets do tmitement du 
mineral audible. (gold roaster) 

«Loi» La Loi sur la protection de l'enw'rannemem. 
(Act) 

«rejet fugitif» Le rcjct darts l'cnvimnnement. par ties 
moyens auues quc par une cheminée de four de 
grillage. d'un contaminant provenant d'un tour de 
grillagc d'or. (fugitive discharge) 

PARTIEI 

RAPPORTS 

cet dc dioxyde de soufre 
2. Le propriéutire d‘un four dc grillagc (for ou la 
personnc qui supervise ou qui est en charge de 
l'opération ou du contrOle d‘un tel four mcsum la
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3. (l) The owner or person in charge. management 
or control of a. gold roaster shall submit. within 45 
days after the end of each quarter ofa calendar year. 
a report to the Chief Environmental Prorection Officer 
containing the following information in respect of 
each gold roaster and each master stack: 

(a) the name. Work address and jOIl title of 
the person completing the report: 

(b) the mass of sulphur dioxide discharged 
into the environment, calculated each 
month: 

(c) an estimate of the lowest and highmt 
daily discharge of sulphur dioxide into 
the environment during mch month in 
the quarter: 

(d) an explanation of the method used to 
calculate the discharge of sulphur 
dioxide into the environment: 

(e) the daily metric tonnage of are processed 
and the average sulphur content of that 
ore. 

(2) The report referred to in subsection (1) must 
be iii a form satisfacrory to the Chief Environmental 
Function Officer. 

4. (1) Every owner or person in charge, 
management or control of a gold roaster shall wbmit 
a report containing the following information to the 
Chief Environmental Promotion Officer the first time 
the person files a report under subsection 3(1): 

(a) a description of the gold roaster, 
(b) adesctiption ofthe millprocessofthe 

mine including the location and capacity 
of the mill: 

(c) the height and diameta of the roaster 
stack: 

(d) the average temperature and velocity of 
the gas exiting the master stack. 

(2)Whercmodificationsaremadenagold 
roasterorroasterstackandthosernodifications 
change any oftheinftxmnionreporredunder 
subsecuon' (l),theownerorpersonincharge, 

quantite de rejet dc dioxyde de soufrc qui s'en 
echappe. ' 

3. (1) Le proprietairc ou in personne qui supervise 
mt qui est en charge de l’opcrau'on on do oontrdle 
d’un {cur de grillage 'd‘or depose. aupres do directeur 
de la protection de l'environnemcnt. darts les 45 jours 
qui snivent la fin de chaqoc trimestre d'une annee 
civile. on rapport comprenant lee renseigncments 
suivants relativement h cheque four dc grillage d'or er 
2t cheque cheminée de four de grillage : 

a) le nom. l'adrmse au mailetleposte de 
1*! pcrsonne qni mph '0 rapport: 

la) la quantité de dioxyde dc soufi'e rejetee 
darts l‘environnement. menace 
mensttellement: 

c) 
' 

one estimation de la quantite ntinimale ct 
maxitnale de rejet quotidien de diortyde 
de soufn: darts l‘environncment pendant 
cheque mois du trimesue; 

d) une explication de la method: utilisée 
pour mecurer le rejet dc dioxyde de 
soufre darts l’environnement: 

e) le tonnage quotidien, mesuré sur one 
base metrique, de mineral paint et le 
contenu moyen en soufre de ee minerai. 

(2) Le rapport depose en venu do paragraphe (1) 
doit cue crabli sclon one forme satisfaisante pour-1e 
directem do 13 protection de l'cnvironnement. 

4. (1) Le propriétaire d’un four dc grillage d‘or ou 
lapersonnequisupervieeouestenchargede 
l‘opention on do conuole d'on tel foru’ rernet an 
directeur de la protection de l‘environncment. au 
moment do depot du premier rapport en vertn do 
paragraphe 3(1). un rapport contenant lee 
renseignements suivants: 

a) une description du four dc gt'illage d'tr. 
b) one description dos installtuious de 

preparation du mineral de la mine ainsi 
que leur ernplaccmenr ct leur capacite; 

c)tahauteuretlediametredechaque 
cheminee dc four tie grillage: 

d) In temperature et la vélocité maycnne do 
gaz émis par chaque chemineo dc tour 
de grillage.

' 

(2) Tout changement dans in mono des 
rense'tgnements fournis an paragraphe (l) relativement' 
hunfmrrdegrillaged‘orouunecheminccdefom'de 
grillrrge entraine la production d'nn nouveuu rapport 
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management or control of the gold roaster shall 
submit a further report under that subsection. 

(3) The report referred to in subsection (2) must 
be submitted. with a report required by subsection 
3(1). within 45 days after the end of the quaint: of the 
calendar year during which the modifications were 
made. ‘ 

5. No owner or person in charge. management or 
control of a gold roaster shall allow a fugitive 

discharge. 

Tests 

6. (1) The Chief Environmental Protection Officer 
may, in writing, require an owner or a person in 
charge. management or control of a gold roaster to 
conduct tests, within the time and in the manner 
specified by the Chief Environmental Protection 
Officer. 

(a) to measure any contaminant discharged 
into the environment from the gold 
master and roaster stack; 

(b) to determine whether there has been or 
may be a fugitive discharge and. if so, 
the quantity of the fugitive discharge: 

(c) to establish the average temperature and 
velocity of the gas exiting the master 
stack: and 

(d) to establish the level of compliance with 
these regulations. 

(2) An owner or other person'required by the 
Chief Environmental Protection Officer to conduct 
tests shall 

(a) comply with the requirement; and 
(b) report to the Chief Environmental 

Protection Officer. within the time 
specified by the Chief Environmental 
Protection 0fficer.theresults ofthclcsrs 
in a form and with the information 
specified by the Chief Environmental 
Protection Officer. 

I Renewable Resource? 

delapartdu propriétaire ou delapersonne qui a 
depose un rapport en vertlt du pamgraphe (l). 

(3) Lo rapport visit an pamgmphe (2) et Ie 

rapport exigé par le pamgmphc 3(1) son! remis dans 
les 45 jours qui suivent la fin du trimcstre dc l’amtée 
civile pendant lequel les changements ont été 
effectues. 

5. 11 est interim au propriétaine d'un [Our do grillage 
d’or on a la pcrsonne qui Supervise ou est en charge 
dc l‘opération ou du contrfile d'un tel faur de 
permettre dcs rcjcts fugitifs. 

Tests 

6. (1) Le directcur do In protection dc 
l'environnement pent. par écrit. exiger du propriétaire 
on de la personnc qui supervise cu qui est en charge 
dc l'opétarion ou du contrt‘rle d'un four dc grillage d'or 
la tonne dc tests. dans les délais et de la mariiere qir‘il 
indique, afin : 

a) de mesurer les rejcts do contaminants 
darts l’environnement provenant d’un 
four de grillage d'or ou d’une cheminee' 
dc four, 

b) dc determiner la vraisemblance d‘un rejet 
fugitif ct d’en Incsurer la quantité. s’il y 
a lieu: 

c) dc determiner la temperature et la 

vélocité moyenne du gaz émis par la 
cheminée de four dc grillage: 

:1) de determiner lo degré d'applican‘on du 
present réglement. 

(2) Le propriétaire ou la petsonne qui doit 
proceder a dc: tests exiges par lc directcur de la 

protection dc l'environnement : 

a) se conforme aux exigences: 
b) transmct lcs resultats dcs tests on 

directeur. darts les delais. selon la fonne 
er accompagnes des renseigncmems 
précisés par ce demier. 
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Records 

7. Every ownemrpasonin chargemtanngementor 
eomrolofagoldroastershallkeepallmcordsusedto 
prepamareportrequitedundersection3or4u' 
Wraith mm» of then maul-films. or 9mm?! 
$(2)(b) of the Schedule. for a period of two years 
afterthedaythereponisfiled. 

Royal Oak 

8. The Schedule applies to Royal Oak Mines Inc. in 
respect of the mine known as Giant Yellowknife Mine 
and to any subsequent owner of Giant Yellowknife 
Mine in respect of that mine. - 

Corning Into Force 

9. “meta regulations come into force , 

Dossiers 

7. Le propriémire d'un but do grillage d‘or ou la 
personne qui supervise ou est en charge de l'opémion 
on do contrOle d'un tel four conserve tous les dossiers 
utilises dans la preparation du rapport prevu a 
Particle 3 on 4 on aux alinéas 6(2)b) du present 
tenement on 5(2)!» dc l‘amexe, pour une période de 
detuansacompzerdujourdudépbtdumppm. 

Royal Oak 

8. L'annexe s'applique a la mine connue sous lc 
nom de Giant Yellowknife Mine qui reltve du 
connfile dc Royal Oak Mines Inc.. ainsi qu‘n tour 
propriélaire evenmel de'cette mine. 

Entree en vigueur ' 

9. Le présenl reglemcnt enue en vigueur 1e , 

199____. 199 

Dated u! Yellowhtife. . 1996. Fait a Yellowknife. 1c 1996. 

Helen Maltsagak 
Commission's of the Northwest Tetfitofies 
Commissaire do: Territoirec do Nerd-Ones:
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SCHEDULE 

ROYAL OAK 
1. In this Schedule. “Royal Oak" means Royal Oak 
Mines Inc. as owner of Giant Yellowknife Mine and 
any subsequent owner of Giant Yellowknife Mine. 

Modifiauions to Gold Roosters and Roaster Stacks 

2. (1) Royal Oak shall 
(a) prepare a plan to reduce maximum 

ambient sulphur dioxide levels through 
measures that include modifications to 
the mic: stack discharge parameters 
desaibed in the MM. Dillon Ltd. report 
#94-2491-01-0] (revised May 1995): and 

Cb) submit the plan. and a timetable for the 
implementation of the plan. to the Chief 
Environmental Protection Officer no later 
than June 30. 1996. 

(2} The Chief Enviromncntal Protection Officer 
may. in writing. require amendments to be made to 
the plan submitted under subsection (1) and may set 
a dadline for thc submission of those amendments. 

(3) Royal Oak shall comply with a request made 
under subsection (2). 

3. Royal Oak shall implement the plan submitted 
under subsection 2(1). as amended, no later than 
June 30. 1997. 

Discharge of Sulphur Dioxide 

4. Subject to section 7. Royal Oak shall maintain the 
discharge of sulphur dioxide into the environment 
from its gold roaster at or below the following levels: 

(a) 25 metric tonnes in a one hour period: 
(b) 50 metric tonnes in a 24 hour period: 
(c) 15 metric kilownnes over one year. 

5. (1) Royal Oak shall. on or before June 30. 1996. 
install equipment acceptable to the Chief 
Envimmnental Protection Officer that is capable of 

I Renewable Resources-9 

ANNEXE 
ROYAL OAK 

l. Dans la presente annexe, «Royal Oak» s'entend de 
la cotnpagnie Royal Oak Mines lnc., propriélairc de 
Giant Yellowknife Mine. ainsi que de tout propriétaire 
subsequent. 

Modifications than four de grillage d'or ou 
d'une cheminée de tour de grillage 

2. (1) Afin de téduire lee nivcaux maximums de 
dioxyde de soufxe ambianl. Royal Oak prepare et 
depose un plan do modifications des pararnEtres dos 
rejcts dc la cheminee de four a grillage. tells que 
déaites dans le rapport No. 94-2491-01-01 (revu en 
mai 1995) de M. M. Dillon Ltd., ct le soumet. 
accompagné d‘un échéancicr de 53 mise en 
application, so directeur de la protection dc 
l‘env'ttonnement au plus rard le 30 juin 1996. 

(2) Le directeur de la protection de 
l'environnement pent. par écrit. exiger do: 
modifications nu plan déposé en vertu du 
pamgraphe(1)etfixerunéchéancierpourledép6tde 
ces modifications, 

(3) Royal Oak satisfait a la demande faite on 
vertu du paragraphe (2). 

3. Royal Oak precede A la mise en application du 
plan deposé en vertu du paragraphe 2(1). avec see 
modifications. an plus lard 1e 30 juin 1997. 

Rejet de dioxyde de soufre 

4. Sons reserve the l'aniclc 7,,Royal Oak s'assure 
que la quantite de rejets de dioxydc dc mufie dans 
l’environnement provenant de son four de grillage 
d'or est egale ou inférieure aux quantites suivantes : 

a) 2.5 tonnes metriques par période d'une 
heure: 

b) 50 tonnes metriques par poriode de 
24 heures: 

c) l5 kilomnnes métriques par année. 

5. (1) Royal Oak precede it l‘installnfion. an plus 
tart! le 30 juin 1996. des appareils de smvcillance 
appmuves par le directeur de la protection de 

403 873 23802# 6/10
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continuously matsun‘ng and recording the rate of 
discharge of sulphur dioxide into the environment 
from its gold roaster. 

(2) Royal Oak shall 
(a) maintain a monthly record of all data 

recorded by the equipment referred to in 
submction (1). including theanalysis and 
flow measurements: and 

(b) submit to the Chief Environmental 
Protection Officer :1 report. in a film and 
with the information specified by the 
Chief Environmental Protection Officer. 
setting out the data recorded by the 
equipment referred to in subsection (1) 
in each month within 45 days after the 
last day of the month. 

6. (1) Royal Oak shall prepare and submit a plan. 
and a timetable for the implementation of the plan, to 
the Chief Environmental Protection Officer no later 
than June 30. 2003 for modifications to its gold 
masters to maintain the discharge of sulphur dioxide 
into the envirotunent from all masters at or below the 
following levels: 

-(a) 0.25 metric tonnes in a one hour period: 
(b) 5 metric tonnes in a 24 hour period: 
(c) 1.5 ldloronnec over one year. 

(2) The Chief Environmental Protection Office: 
may, in writing. require amendments to he made to 
the plan submitted under subsection (1) and may set 
a deadline for the submission of those amendments. 

(3) Royal Oak shall comply with a request made 
under sum (2). 

' 

7. Royal Oak shall implement the plan submimd 
undu subsection 6(1), as amended, no later than 
June 30, 2006. 

l‘environnement et dcstinés a enregisuer des mesons 
continua du taux de rejets do dioxyde de soufte dana 
l'environnement en provenance de son four a grillage 
d'or. . 

(2) Royal Oak : 

a) conserve un dossier mensuel de toutes 
les :10a enregistrees pm lea appareils 
Vises Ill paragraphe (1), y compris is 
analyses et les mesutes de debit; 

b) rcmct an directeur de la protection de 
l'environnement un rapport, scion la 
fonne et avec les renseignements 
precisés par 0: demier. indiquant les 
donnéts eruegisueee par 1- appareils 
Vises an paragraph: (I) au cours de 
chaque mois dans les 45 jours strivant la 
fin du mois. 

6. (1) Royal Oak prepare et depose on plan dc 
modifications de chacurt do see fours a grillage d'or, 
ainsi qu'un échéancier dc mise en application de ce 
plan. aupres do directeur de la protection de 
l‘environncment au plus lard 1e 30 juin 2003. Ce plan 
vise a miner one quantité de rejets de-diexyde do 
soufre den fours dans l’environnement egale ou 
inferieure aux quantities suivantes : 

a) 0.25 tonne men-ique par periode d'une 
heurc: 

b) 5 tonnes métn'ques par périnde de 
24 homes: 

c) 1.5 kilotonne metrique par annee. 

(2) Le directeur de in protection de 
l‘environnement peut. par écrit. exiger d5 
modifications at: plan dispose en vertu du 
paragraphe (1) et fixer un echeaneier pour le depth do 
can modifications. 

(3) Royal Oak satisfait a la demande faite en 
verm du paragraphe (2). 

‘7. RoyalOakprocedeAlamiseeuapplicationdu 
plan deposé en veitu do patagraphe 6(1). avec see 
modificatims, au plus and le 30 juin 2005.
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BACKGROUNDER 

GOLD ROASTER DISCHARGE CONTROL REGULATIONS 

The Government of the Northwest Territories has proposed enforceable controls over 
the release of sulphur dioxide and other pollutants from gold rcasters through Gold 
Roaster Discharge Control Regulations under the Environmental Protection Act. Draft 
regulations have been prepared by the Department of Renewable Resources and are 
now being circulated for public consultation. 

At the present time, there are no federal or territorial government regulations that limit 
air emissions from gold roasters operating in the Northwest Territories. Environment 
Canada is currently preparing an Action Plan to develop arsenic emission control 
options as this substance is controlled under the federal Canadian Environmental 
Protection Act. The control of sulphur dioxide emissions in Canada is not however, 
controlled by the federal government and is a provincial and territorial responsibility. 

The draft Gold Roaster Discharge Control Regulations would be established under 
paragraph 34(1)(b) of the Northwest Territories‘ Environmental Protection Act. The 
ambient air quality standards established in 1994 as a guideline under the same act 
remain in effect to define acceptable air quality levels in general. 

The draft regulations would require the reporting of sulphur dioxide emission rates from 
all existing and future gold toasters operating in the Northwest Territories. Royal Oak’s 
Giant Yellowknife Mine would furtherperequired to limit their sulphur dioxide 
emissions at current rates. ,Changes to the Giant mine roaster stack no later than June 
30, 1997 would result in lower sulphur dioxide pollution levels. With these changes, it 

is expected that the impacts on vegetation and sensitive people would be reduced. 
Within ten years, the regulations would require sulphur dioxide emissions from Giant 
Mine’s roaster to be reduced by 90%. 

“an Backgrounder ~ Drafl Gold Racism Discharge Control Regulations Page 1 off!



SENT BY IScoIla Centre 7th Flr 1 5- 8-86 : 133-53 I Renewable Resourcese 403 873 2880:# 9/10 

- An investigation of emissions from the Royal Oak Giant Yellowknife Mine roaster stack 
was initiated by the Department of Renewable Resources in 1991 following a request 
under the Environmental Rights Act. A report of the investigation findings was 
subsequently released in 1993. The investigation concluded that the Giant roaster is 
the single largest contributor of sulphur dioxide to air in the Northwest Territories. The 
roaster operates more or less continuously emitting approximately 40 tonnes of sulphur 
dioxide per day out the stack. Sulphur dioxide is a reactive gas that corrodes living 
tissue and other materials at high concentrations. 

The investigation concluded that the highest sulphur dioxide levels occured 
approximately 0.5 kilometres downwind of the roaster stack. Sulphur dioxide was found 
to be affecting vegetation as far as five kilometres away from the mine. A human health 
risk assessment conducted by Health Canada in 1994 on monitoring data collected by 
the department concluded that the occasional high sulphur dioxide levels being 
experienced in the Yellowknife area could cause mild but reversible breathing problems 
in sensitive people. 

Monitoring of sulphur dioxide levels in downtown Yellowknife by the Department of 
Renewable Resources has confirmed that levels remain largely unchanged. In 

downtown Yellowknife where the monitoring equipment is located, the air quality 
standard is exceeded about 10% of the time when the wind is blowing from Giant Mine 
towards the monitoring station. Overall, the standard is exceeded ab0ut 1% of the time 
at the department’s monitoring station. 

it is believed that bringing the draft regulations into force will allow continued operation 
of the Giant Mine. In the short term, capital costs for equipment which would allow the 
company to satisfactorily monitor sulphur dioxide emission rates and'increase 
dispersion of roaster gases are estimated to be in the range of $2 million. 

Longer term changes to the gold roaster required by the regulations would need to be 
initiated only if the Giant mine continued to operate beyond the year 2006. Such 
changes may include removing the existing roaster and replacing it with a modem 
autoclave system that would virtually eliminate releases of sulphur dioxide and arsenic 
to the air. An autoclave has an estimated capital cost of $30 to $50 million. 

@ Backgrounder - Dre]? Gold Roaster Discharge Control Regulations Page 2 of3
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- If Royal Oak chose to maintain the existing roaster at the Giant Mine after 2006, 
commercially available equipment to reduce sulphur dioxide emissions could be 
installed. End-of-staok systems such as wet scrubbers (estimated $100K capital and 
$18 million annual operating costs) or sulphuric acid recovery equipment (estimated 
$18 million and $4.4 million annual operating costs) could reduce sulphur dioxide 
emissions without changing roaster operation. 

The Giant Mine has historically operated on a six to seven year ore reserve 
replacement basis which is a common planning horizon in the mining industry. A ten 
year emission reduction schedule has been identified in the draft regulations as a 
suitable time frame for Royal Oak to exhaust their proven ore reserves and still have 
time to make economic decisions about any additional reserves they may find in the 
future. 

The Department of Renewable Resources has initiated public consultation on the draft 
regulations. For further information or to submit written comments, interested persons 
are encouraged to contact the Department of Renewable Resources at: 

Mr. Emery Paquin 
Director. Environmental Protection Division 

Department of Renewable Resources 
Government of the Northwest Territories 

600. 5102 - 50 Avenue 
Yellowknife, NT X1A 338 

facsimile (403) 873-0221 

All written submissions should be received by the Department 
no later than July 12, 1996. 

ma Backgrounder - Drafl Gold Roaster Discharge Control Regulations Page 3 of3


