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le 7 octobr e 1975 

En arri vant au bureau ce ma.tin, j ' ai pris oonnaissance pour 
l a pre.mere fois du texte fran~ais du conmunique de presse du 3 octobre 
1975 touchant l' etude sur le taux d ' arsenic a Yell owknife. 

le texte oontenait une erreur fondamental e de traduction qui 
l aissait ere.ire qu'un taux de plus de 10 p .p .m. d ' arsenic etait oonsi­
dere comre acceptable, ce qui evidemrent n'est pas le cas. 

J' ai imrediatement conmunique avec Mme Angele C. leduc, du 
bureau de M. Lupien, pour l'alerter de la situation et l ' infonrer que 
je corrmuniquais avec les services de l'infornia.tion. Dans l ' absence 
de M. Brigstocke, j'ai finalement rejoint rressieurs Couture et Boucher 
qui , apres oonsultation, ont decide de corrmuniquer avec les journaux 
de l angue fran~aise pour savoir s'ils avaient publie la nouvelle , plutot 
que d ' er.:ett.re u., e0:nn'...l!'J.qu§ i. '1 ti '.:ule erratum. M. Coutu_re devai t ir1f or­
rrer le bureau de M. Lupien en cx:msequence. 

Les servi ces de l'information reoonnaissent que c'est leur res­
ponsabilite de s ' assurer de la qualite du _texte traduit. 

Charles-E . Caron. 
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' LE TAUX D'ARSENIC A YELLOWKNIFE (T . N.-O.) 

1975 - 128 

le 3 octobre 1975 

OTTAWA - Le ministre de la Sante nationale et du Bien-etre social, 

M. Marc Lalonde vient d'annoncer les resultats d ' un ensemble de 

tests cliniques et biologiques qui visaient a determiner le taux 

d' arsenic sur des habitants de Yellowknife . Des tests anterieurs 

c hez ces memes habitants avaient revele des taux eleves d'arsenic 

dans les chev~ux . 

Cette etude faisait suite a une enquete prealable de 

depistage suscitee par des allegations selon lesquelles la san~e 

des citoyens de Yellowknife etait menacee par suite d'une exposition 

excessive a l ' arsenic . Les donnees compilees par le Dr. Otto Schaefer 

de montrent que les travaux miniers actuels ne comportent aucun 

ri sque pour la sante de la population de Yellowknife. Le dernier 

rapport indiqu e que: 

- rien ne prouve que la population de Yellowknife soit 

exposee a des taux excessifs ou dangereux d'arsenic; 

- l es employes de certains ateliers de la " Giant Mill 

D◊ 

and Refinery" presentent des taux eleves d'arsenic dans 

l es cheveux et des taux a peine eleves dans l ' organisme 

en gene.ral ; 
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malgrc la presence d'irritations et d'cruptions cutanecs 
locales due a l'exposition aux poussjeres d'arsenic, 
on a constate aucune manifes tation clinique de cette 
toxicite arsenicale. Toutes les personnes ayant presente 

jo>' ces reactions sont employees au moulin de la "Giant Mill v-,J../\J 

f~ J-9' and Refinery". ~- Cfyl, . 
Le Ministere a examine les cheveux de 700 habitants def~r_-. \·;,\1? ';\ , . . t , L%. / Yellowknife au debut de cette annee; sur ce nombre, 63 Ochantillons~ ~,j._., 

contenaient plus de 10 p.p.m.~arsen:Lc...._~f!-5 _taux-J _consid~res_ ~r I 
generalement acceptables, Jft. ete releves chez ,des personnes n'ayant 

-I l (. "' ¼ "-'\-,.,......,L,,.( apparemment pas ete exposees a l'arsenic~ La Direction generale des 
Services medicaux a choisi cei indice pour designer les personnes 
sujettes a un examen exhaustif. Suite aux resultats de l a premiere 
enquete, la Direction generale des Services medicaux a entrepris des 
examens complets y compris des prelevements de sang, des tests de 
la fonction hepatique, un electrocardiogramme, une radiographie 
pulmonaire, des prelevements d'urine sur une periode de 24 heures 
et clans certains cas, des prelevements complementaires de cheveux 
et de poils. Un examen des dossiers personnels, dont les resultats 
d'analyse de laboratoire, les e lectrocardiogrammes et examens au 
·rayon-X, ne revele aucun signe pathologique indicateur d'empoisonnement 
ch!onique a l'arsenic. 

Les examens cliniques ont ete effectues en juin dernier, 
a Yellowknife, et ont porte sur 58 personnes dont 50 avaient fait 
partie de la premiere enquete. Parmi l es 63 personnes du groupe 
iriitial, 8 avaient quitte Yellowknife sans laisser d'adresse , et 
5 autres etaient en vacances a l'exterieur de la region. 
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tiJ.i~ personnes qui n'avaient pas subi les premiers examens de depistage 

- qui manifestaient de l'inquietude, par suite de leur long s e j our 

a la mine ou au moulin, ont e te ajoutees au nouveau groupe . Deux 

enfants autochtones ont egalement ete examines suite a une enquete 

independante menee par le "National Indian Brotherhood" e t qui 

demontrait une teneur elevee d'arsenic dans l'organisme. 

Cinq des 58 perso~nes examinees pres enta i ent des taux 

legerement eleves d'arsenic, leur urine contenan t entre 0. 1 et 0 . 3 

milligrammes par 24 heure s . Ces cinq personne s t rava i llaient s oit 

comme trameurs, s oit comme operateurs de depous si er eurs " cottrell" , 

soit dans le laboratoire du moulin. Quoique leur taux d' arsenic fut 

superieur a celui de toutes les autres personnes ayant f ai t l'obj et 

de i•enquete a Yellowknife, il _n'atteignait pas l e seuil de la 

toxicite. Selon plusieurs scientifiques , de s t aux urina ir e s de 

0.7 a 1.0 milligramme ne pres entent pas un risque excessif pour des 

gens travaillant dans un milieu expos e a l'arsenic. Les t aux 

trouves chez les mineurs de Yellowkni f e e taient b i en inferieurs a 
ces taux. De plus, une etude recente a demontre qu' on ne trouvait 

pas de maladie liee a l'arsenic che z les personne s e liminant moins 

de 1.0 milligramme par jour. Les cinquante-trois autres per s onnes 

examinees ne montraient aucun signe d'ingestion excessive d'arsenic. 

L'examen clinique a revele que dix-sept personnes avaient 

presente de l'irritation et des eruptions cutane es apre s avoir e t e 

exposees a la poussiere d'arsenic. Chacune de ces personnes etait 

employee au moulin et presentait les "eruptions arsenicales" 

lorsqu'elle travaillait comme trameur, operateur de depous siereurs 

cottrell, ou dans la chambre des filtres servant a recueillir la 

4 
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~oussi~r~ charg6c ·d ' arscnic. Cc genre d ' 6ruptions se rnanifc~tc tll,vent chpz lcs travailleurs exposes a la poussierc chimique . 
Les examens n'ont revel6 aucune lesion cutanee gen6ralemcnt liee 
a un debut de cancer. La Direction generale des Services medicaux 
se preoccupe cependant des effets a long terme d'une exposition, 
et mettra sur pied un programme d'examens medicaux reguliers pour 
ouvriers fortement exposes a la poussiere. La Direction generale 
contr6lera aussi regulierement les risques professionnels que 
presente le travail au moulin. 

Les examens ont revele plusieurs problemes medicaux non 
relies a l'arsenic ~u au travail dans la mine . En tout, vingt-sept 
personnes ont ete renvoyees a leur medecin pour un examen ou pour 
un traitement d'affections r elevees par les epreuves. 

Un programme de contr6le medical regulier a ete recommande 
pour les cinq personnes chez qui on a trouve des taux eleves d'arsenic 
et la Direction verra ace que les examens soient faits de fa~on 
satisfaisante . De plus, toutes les personnes travaillant au moulin 
dans des zones fortement exposees a la poussiere seront systematiquement _ 
examinees. On a deja mesure les concentrations de poussieres et la 
surveillance se poursuit. 

Le rapport du Dr Schaefer a ete envoye aux representants 
des mines et du syndicat ainsi qu'aux ministeres federaux et 
territoriaux interessees . 

- 30 -
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LE TAUX D'ARSENIC A YELLOWKNIFE (T.N.-O.) 

SOMMAIRE 

Cinquante-huit personnes ont subi a Yellowknife au mois 

de juin 1975 des examens-cliniques complets suivis d'etudes de 

laboratoire. Cinquante de celles-ci, dont la teneur en arsenic dans 

leurs cheveux depassait 10 p.p.m., avaient ete identifiees lors de 

la phase I de l'operation OU pres de 700 residents avaient ete 

examines. Six de ces personnes etaient associees a la mine Giant et 

croyaient avoir ete exposees a l'arsenic. Deux enfants identifies 

par ' une enquete independante du National Indian Brotherhood ont 

· egalement ete examines. 

L'enquete a revele que: 

1. Rien nc prouve que la population de Yellowknif~ soit exposee a 
des taux excessifs ou dangereux d'arsenic. 

2. Les employes de certains ateliers de la "Giant Mill and Refinery" 

presentent des taux eleves d'arsenic dans les cheveux et des taux 

a peine eleves dans l'organisme en general. Malgre la presence 

d'irritations et d'eruptions cutanees locales due a l'exposition 

aux poussieres d'arsenic, on a constate aucune manifestation 

clinique de cette toxicite arsenicale. Toutes les personnes ayant 

presente ces reactions sont employees au moulin de la "Giant Mill 

and Refinery''. Cinq personnes seront examinees de plus pres a 
la suite des resultats obtenus des examens medicaux. 
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.t.:,_ Selon plusieurs scientifiques, des taux urinaires de 0.7 a 1.0 
~ nilligra~e ne presentent pas un risque excessif pour des gens 

travaillant dans un milieu expose a !'arsenic. 

RECOMMANDATI ONS 

1. Qu'un programme regulier d'examens-cliniques pour les travailleurs 
exposes a un haut niveau de poussiere d'arsenic soit entrepris 
par la Direction generale des Services medicaux . 

2. Qu'une surveillance continuelle de l' environnement de la mine et 

de l'usine soit aussi entreprise par l es Services medicaux . 

3 . Que des copies du rapport soient r emises a l'administration de la 
mine, aux usines, au gouvernement des Territoires ainsi qu ' au 

ministere des Affaires Indiennes. 
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DATE 

October 7, 1975 

I enclose a copy of the Phase II report as issued to the 
Press, Government of the N. W. T., D. I . N. A., Mine managers, Union 
representative on Friday, October 3rd, 1975. 

You will note only slight changes from the form received 
over the telecopier in the interests of improved grammar (changes ap­
pear on page 8; the bottom two paragraphs). 

I should connnent that the release was well received at the 
news- conference and the only dissident note came from the union 
representative who was new, and did not know the backgrotmd. 

We have received word of favourable connnent in Yellowknife 
from those involved in that this time they received information by 
letter as was promised and that the reports were not delayed as was 
the case in the previous investigation . 

Other than coming to a working agreement for the follow-up 
suggested in the r eport and news release it is hoped that this whole 
matter may now be laid to rest. 

attach. 

mlm RMATION 
E -1--l---1 

1---,-1~ __ ..l.:.. __ _, 

M. B., ChB. 

~ 

7540 21-865-6699 FORMULE NORMAL/SEE 22d DE L 'ONGC 
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REPORT ON THE EFFECTS OF ARSENIC ON H'ln-fA."l' HEALTH IN THE YELLOWKNIFE AREA 

PHASE II - CLINICAL EXAMINATIONS 

This report summarizes the clinical findings on those persons found 

on previous screening to have elevated ie. above 10 parts per million arse­

nic in their hair. The report is a compilation of the findings of three 

physicians, Drs. Brown and Krishnamoorthy of Yellowknife and Dr. Schaefer 

of Edmonton, Dr. Schaefer acted as organizar and was in general charge of 

the investigations. The clinical examinations included laboratory investi­

gations of hemoglobin, red blood tndices, blood smears with special regard 

to basophilic stippling and morphology of red cells, white cells and plate­

lets, the S. M. 12 blood chemistry profile which includes serum electrolytes, 

blood urea, serum proteins, alkaline phosphatase, L.D.H. and S.G.O.T. all of 

which are important parameters of renal and hepatic function, spirography, 

E.K.G., lung x-ray and a 24-hour urine sample which was measured, examined 

by dip-stick and the measured sample submitted for urinary arsenic analysis 

by an independent commercial assay laboratory. 

A total of fifty-eight (58) individuals were seen in the arsenic exami­

nation. Fifty of these were all that were available of the sixty-three (63) 

individuals identified in Phase I of the 1975 investigation, the remainder 

having either left Yellowknife or been a.,:ray on holiday at the time of the 
. .,. 

investigation. Six were emp loyees of the Giant ~ine who volunteered for the 
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examination feeling that they had an unduly large exposure to arsenic during 

the course of their duties and the remaining two were Indian children identi­

fied as having raised hair arsenic levels by an independent survey by the 

National Indian Brotherhood earlier this year. 

Along with the clinical examinations a certain number of additional 

hair samples were taken both from scalp and body hair in a further attempt 

to distinguish between arsenic deposited on the hair or taken in by ingestion 

or inhalation. 

A full hour was allowed for each patient to ensure adequacy of history 

taking and clinical examinations. 

Hemoglobin and red cell indices were analyzed by the Laboratory of 

Stanton Hospital Yellowknife. The blood smears were read by laboratory tech­

nicians at the Charles Camsell Hospital and the S.M. 12 blood chemistry pro­

file was done by a private laboratory in Edmonton. 

Spirography was performed by our Special Task Nurse and the results 

were interpreted by Dr. Schaefer. X-ray of the chest was completed in each 

case at Yellowknife Hospital and the films were submitted to Edmonton for 

reading by Dr. Bhimji and Dr. Schaefer with referral of all doubtful cases to 

radiologists at the Charles Camsell Hospital. Electrocardiograms were read 
/ 

and analysed by Dr. Schaefer. Urinary measurements and simple dip-stick 

analyses were done by Dr. Schaefer and the Task Nurse. 

Upon review of all the examination files one is impressed by the total 

absence of pathological findings normally to be found in chronic systemic 

. . . I 3 
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arsenic poisoning. These findings include wart-like hyperkeratoses, hyper­

pigmentation of skin, Mees' lines in finger nails, hemolytic and aplastic 

anemia and peripheral neuritis. 

As in the survey in 1966 certain Mill employees, in particular Roasters, 

Cottrell operators and those working at times in the bag house, complained of 

episodes of a rqpidly subsiding irritation and rash in the perioral and peri­

nasal area, and les frequently also on neck, hands and forearms. 

A total of seventeen persons claimed to have experienced episodes of 

irritation and rashes after exposure to arsenic dust commonly known by Mill 

employees as "arsenic rash". This rash was reported to last usually for only 

short periods and disappeared within a few days after the exposure to As
2
o3 

dust ceased. It involved predominantly the nasolabial folds and nostrils and 

less often of the neck collar area and the hands and forearms and very rarely 

on areas of the trunk such as groin and penile shaft being apparently depen­

dent on direct contact of the moist epidermis wtth As2o3 dust. 

All seventeen of these individuals were Mill employees. Six of these 

experienced the "arsenic rashes" whilst employed as Roasters or Cottrell ope­

rators and the remaining eleven whilst being temporarily occupied in the pag 

house or otherwise exposed to As 2o3 dust. 

All,,Cottrell operators and Roasters in the fifty-eight persons exami­

ned experienced at one time or the other such rashes, eleven of the other 

thirty-five mill employees and non of the ten miners or nine other residents 

. . . I 4 
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in Yellowknife gave such a history. 

Two men with long term Roasting experience showed skin lesions, one 

a dry erythematous rash on both forearms continuous for four months and 

t~e other an excessive dry peeling of palms and soles compatible with mild 

chronic systemic effects of Arsenicism, but neither showed any typical or 

more definitely pathognomonic signs of chronic arsenic toxicity such as 

warty hyperkeratosis or hyperpigmentation. 

Four of those examined were found to have palpably enlarged livers, 

eighteen showed abnormalities in one or more than one liver function tests. 

These findings do not appear to be related to arsenic toxicity. Other path­

ology identified during the clinical examination included nine cases of 

obesity, nine with hypertension and twelve with varying degrees of obstruc­

tive or restrictive lung disease. A most careful analysis failed to reveal 

any evidence of an association between these findings and arsenic exposure 

or indeed arsenic levels in hair or urine. On the other hand, a clear assoc­

iation was to be demonstrated between the presence of such obstructive lung 

disease and a heavy smoking history or a work history of Hard Rock mining. 

The literature is very confusing and to some extent contradictory in 

regards to what might be considered as normal and abnormal levels or arsenic 
/ 

as measured in hair or urine samples. A review of the available literature 

••• /5 
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has caused us to arrive at the following understanding. 

Skin appendices (hair, finger and toenails) remove and accumulate on 

their SH radicals arsenic from the circulation which is then stored indefi­

nitely. It is impossible by available analytical methods to distinguish 

between arsenic which has reached hair from the circulation and arsenic which 

has been deposited on and absorbed to the ha5.r. It is also impossible to dis­

tinguish between the relatively harmless organically botmd arsenic which is 

contained in large quantities in sea food and the more poisonous inorganic 

arsenic particularly arsenic trioxide. Interpretation of hair arsenic levels 

therefore must be tempered by an understanding of the various methods by which 

an increased level may be produced. It appears th~t there are no reported 

cases with arsenic hair levels less than 10 parts per 1,000,000 on repeated 

analysis which have been associated with clinically proven chronic arsenic 

toxicity. The selected out off point ·· at 10 parts per 1,000,000 for. determin-

ing eligibility for further clinical investigation was therefore both justified 

and practical • . Despite the well-documented fact that extremely high levels of 

arsenic may be found in the hair of persons never exposed to arsenic dust, 

gases or arsenic polluted water and the general statement in literature that 

arsenic levels in hair and urine analyses show little if any consistent relation­

ship, there is some consistency though not a direct parallel in hair and urine 

analyses of samples collected in Yellowknife in Jtme 1975. These are expressed 

in the table which follows. 

• • • I 6 



-
HAIR p.p.m. 

10 p. p.m. * 

10-49 p.p.m. 

50-99 p.p.m. 

100 p.p.m. 

TOTAL 

* Unwashed samples 10 
Washed samples 10 

-6-

NO. MEAN p.p .m. MEAN MEAN 
in hair micro/1 micro/1 

10 7.1 38. 7 52.7 

34 21.2 51.7 73.7 

7 66.7 54.9 74.5 

6 203.0 52.0 103.7 

57 43.5 49 . 8 73.1 

1 sample from the 58 persons examined was 
not available for comparison or inclusion 
in this table. 

Assessment of the urinary arsenic excretion figures was complicated 

by the fact that a relatively large number of samples obtained were of very 
C 

low specific gravity. This is to be associated with a high fluid intake. If 

we were to follow the standard methodology as given by NIOSH all urines with a 

specific gravity of less than 1,010 would be discarded. This however would in­

validate our e·xaminations. Therefore rather than use correction factors which 

are knmm to produce unrealistically modified urinary levels, we chose to esti­

mate total daily arsenic excretion. Using this method we found fourteen indi­

viduals excreting more than the upper limit of normal namely 100 micrograms of 

. . . /7 
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arsenic in twenty-four hours, two bebveen 200 and 300 micrograms but none 

near the 700 to 1,000 micrograms which is given as "the bio-significant 

threshold indicative in exposed persons of harmful exposure". (H.B. Elkins) 

While we may therefore with good justification state that persistent 

systemic over exposure to arsenic appears not to be a problem at present in 

Yellowknife, as there was not even one person found with a urinary excretion 

in the range generally accepted as "indicative of harmful exposure", there 

was evidence more historical than on physical findings that Cottrell opera­

tors and Roasters, and to a lesser degree chemical analysists and other Mill 

employees, were at the Giant Mine until this Spdng repeatedly subject ·to 

excessive arsenical dust leading to typcial facial skin irritations, partic­

ularly around the nostrils, nasolabial folds and under the collar commonly 

referred to as "arsenical rash". Some of this arsenic has found its way into 

the body as evidenced by higher hair and urinary arsenic levels. We must 

also comment that currently normal or only moderately elevated urinary 

excretion rates . do not exclude previous arsenical damage during times of tempor­

arily higher exposure and indeed such occurrence in several individuals 

appeared likely to have happend according to case histories in 1954 when 

they were reported to have had "arsenic poisoning" and were treated with 

blood transfusions and/or had other systemic symptoms and signs of acute 

or subacute arsenic poisoning. 

. •• /8 



Five men were found with both high arsenic levels in hair and arsenic 

excretion in the urine definitely above the l evel usually regarded as normal 

as well as presenting with history and/or clinical or lab findings suspicious 

of mild chronic systemic arsenic toxicity. Four of these were Roaster of 

Cottrell operators for more than five years and one was working in the assay 

office. It was ' recommended that these five and all others who work in a 

similar setting be monitored on a regular basis. To aid in this the entire 

findings of this clinical survey on all individuals will be made available to 

the workers' own physician in Yellowknife and to Edmonton consultants. Further­

more the National Health and Welfare Department will be prepared to prqvide in 

the future estimations and analyses which are not normally available in 

clinical laboratories. These include such things as arsenic examinations in 

hair and urine. 

In respect of the mill environment it is recommended that greater em­

phasis be placed on a regular monitoring of the inplant sanitation and especi­

ally on the work habits and use of protective clothing and equipment by those 

workers who a~e perforce in a high dust environment. 

It is also reconnnended that Medical Services Branch: 

(a) monitors the mill environment for occupational health 
hazards. 

(b) initiates a programme of routine medical examinations 
for workers in high dust exposure and monitors this 
progrannne. 

(c) provides copies of this report to mine management, 
union representatives, Territorial Government and 
the Department of Indian and Northern Affairs. 

. •. /9 
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Finally although data collected in Yellowknife do not support the 

contention of some recent reports that arsenic exposure is associated with 

an excess long term cancer mortality we must recognize that workers in the 

gold mines tend to migrate elsewhere for retirement. If a practical method 

for doing this can be found it is recommended that a register be kept enabl­

ing long term s~rveillance of all workers in arsenic exposed occupation. 
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DATE 

le 7 octobre 1975 

En arrivant au bureau ae rnatin, j'ai pris connaissanae pour 
la premiere fois du texte fran9ais du camnmique de presse du 3 octobre 
1975 touchant l'etude sur le taux d'arsenic a Yellowknife. 

Le texte contenait une erreur fondamentale de traduction qui 
laissait croire qu'un taux de plus de 10 p.p.m. d'arsenic etait consi­
dere came acaeptable, ae qui evidernrent n'est pas le cas. 

J'ai i.ntrediatement commmique avec Mrre Angele c. Leduc, du 
bureau de M. Lupien, pour l'alerter de la situation et l'infonrer que 
je camnmiquais avec les serviaes de l'inforrnation. Dans l'absenae 

) 

de M. Brigstocke, j'ai finalement rejoint rressieurs Couture et Boucher 
qui, apres consultation, ont decide de corrmuniquer avec les journaux 
de langue fran9aise pour savoir s'ils avaient publie la nouvelle, plutot 
que d'errettre un camnmique intitule erratum. M. Couture devait infor­
rrer le bureau de M. Lupien en consequenae. 

Les serviaes de l'infonnation reconnaissent que c'est leur res­
ponsabilite de s'assurer de la qualite du texte traduit. 
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1975 - 128 

le 3 octobre 1975 

' LE TAUX D'ARSENIC A YELLOWKNIFE (T.N.-O . ) 

OTTAWA - Le ministre de la Sante nationale et du Bien-etre social, 

M. Marc Lalonde vient d'annoncer les resultat s d'un ensemble de 

t ests cliniques et biologiques qui visaient a determiner le taux 

d'arsenic s ur des habitants de Yellowknife . Des tests anterieurs 

chez ces memes habitants avaient revele des taux eleves d'arsenic 

dans les cheveux. 

Cette etude faisait suite a une enquete prealable de 

depistage suscitee par des allegations selon lesquelles la sante 

des citoyens de Yellowknife etait menacee par suite d'une exposition 

excessive a l'arsenic. Les donnees compilees par le Dr. Otto Schaefer 

demontrent que les travaux miniers actuels ne comportent aucun 

risque pour la sante de la population de Yellowknife . Le dernier 

rapport indique que: 

- rien ne prouve que la population de Yellowknife soit 

exposee a des taux excessifs ou 'dangereux d'arsenic; 

- les employes de certains ateliers de la "Giant Mill 

I♦ 

and Refinery" presentent des taux eleves d'arsenic dans 

les cheveux et des taux a peine eleves dans l'organisme 

en general; 
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malgre la presence d'irritations et d'eruptions cutanees 

locales due a l'exposition aux poussieres d'arsenic, 

on a constate aucune manifestation clinique de cette 

toxicite arsenicale. Toutes les personnes ayant presente / 

ces reactions sont employees au moulin de la "Giant Mill CYvP' J.-9-

and Refinery". 

Le Ministere a examine les cheveux 

Yellowknife au debut de cette annee; sur ce nombre, 9/echant 

contenaient plus de 10 p.p.m. d'arsen· consideres 

generalement acceptables, ~e releves chez , des personnes n'ayant 
~ tJ,o ~ apparemment pas ete exposees a l'arseni<. La Direction generale des 

Services medicaux a choisi cet indice pour designer les personnes 

sujettes a un examen exhaustif. Suite aux resultats de la premiere 

enquete, la Direction generale des Services medicaux a entrepris des 

examens complets y compris des prelevements de sang, des tests de 

la fonction hepatique, un electrocardiogramme, une radiographie 

pulmonaire, des prelevements d'urine sur une periode de 24 heures 

et dans certains cas, des prelevements complementaires de cheveux 

et de poils. Un examen des dossiers personnels, dont les resultats 

d'analyse de laboratoire, les electrocardiogrammes et examens au 

rayon-X, ne revele aucun signe pathologique indicateur d'empoisonnement 

chronique a l'arsenic. 

Les examens cliniques ont ete effectues en juin dernier, 

a Yellowknife, et ont porte sur 58 personnes dont 50 avaient fait 

partie de la premiere enquete. Parmi les 63 personnes du groupe 

initial, 8 avaient quitte Yellowknife sans laisser d'adresse, et 

5 autres etaient en vacances a l'exterieur de la region. 
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- ix personnes qui n'avaient pas subi les premiers examens de depistage 

mais qui manifestaient de !'inquietude, par suite de leur long sejour 

a la mine ou au moulin, ont ete ajoutees au nouveau groupe. Deux 

enfants autochtones ont egalement ete examines suite a une enquete 

independante menee par le "National Indian Brotherhood" e t qui 

demontrait une teneur elevee d'arsenic dans l'organisme. 

Cinq des 58 personnes examinees presentaient des taux 

legerement eleves d'arsenic, leur urine contenant entre 0.1 et 0.3 

milligrammes par 24 heures. Ces cinq personnes travaillaient soit 

comme trameurs, soit comme operateurs de depoussiereurs "cottrell", 

soit dans le laboratoire du moulin. Quoique leur taux d'arsenic fut 

superieur a celui de toutes les autres personnes ayant fait l'objet 

de l'enquete a Yellowknife, il n'atteignait pas le seuil de la 

toxicite. Selon plusieurs scientifiques, des taux urinaires de 

0.7 a 1.0 milligramme ne presentent pas un risque excessif pour des 

gens travaillant dans un milieu expose a !'arsenic. Les t aux 

trouves chez les mineurs de Yellowknife etaient bien inferieurs a 
ces taux. De plus, une etude recente a demontre qu'on ne trouvait 

pas de maladie liee a l'arsenic chez les personnes eliminant moins 

de 1.0 milligramme par jour. Les cinquante-trois autres personnes 

examinees ne montraient aucun signe d'ingestion excessive d'arsenic. 

L'examen clinique ~ revele que dix-sept personnes avaient 

presente de l'irritation et des eruptions cutanees apres avoir ete 

exposees a la poussiere d'arsenic. Chacune de ces personnes etait 

employee au moulin et presentait les "eruptions arsenicales" 

lorsqu'elle travaillait comme trameur, operateur de depoussiereurs 

cottrell, ou dans la chambre des filtres servant a recueillir la 
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~ oussicre chargce d'arsenic. Ce genre d'eruptions se manifes te 
souvent chez les travailleurs exposes a la poussiere chimique. 

Les examens n'ont revele aucune lesion cutanee generalement liee 
a un debut de cancer. La Direction generale des Services medicaux 

se preoccupe cependant des effets a long terme d'une exposition, 

et mettra sur pied un programme d'examens medicaux reguliers pour 
ouvriers fortement exposes a la poussiere. La Direction generale 

contr61era aussi regulierement les risques professionnels que 

presente le travail au moulin. 

Les examens ont revele plusieurs problemes medicaux non 
relies a l'arsenic ou au travail dans la mine. En tout, vingt-sept 

personnes ont ete renvoyees a leur medecin pour un examen ou pour 
un traitement d'affections relevees par les epreuves. 

Un programme de contr61e medical regulier a ete recommande 
pour les cinq personnes chez qui on a trouve des taux eleves d'arsenic 
et la Direction verra ace que les examens soient faits de fa~on 

satisfaisante. De plus, toutes les personnes travaillant au moulin 
dans des zones fortement exposees a la poussiere seront systematiquement 
examinees. On a deja mesure les concentrations de poussieres et la 

surveillance se poursuit. 

Le rapport du Dr Schaefer a ete envoye aux representants 
des mines et du syndicat ainsi qu'aux ministeres federaux et 

territoriaux interessees. 
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' LE TAUX D'ARSENIC A YELLOWKNIFE (T.N.-0.) 

SOMMAIRE 

Cinquante-huit personnes ont subi a Yellowknife au mois 

de juin 1975 des examens-cliniques complets suivis d'etudes de 

laboratoire. Cinquante de celles-ci, dont la teneur en arsenic dans 

leurs cheveux depassait 10 p.p.m., avaient ete identifiees lors de 

la phase I de l'operation ou pres de 700 residents avaient ete 

examines. Six de ces personnes etaient associees a la mine Giant et 

croyaient avoir ete exposees a l'arsenic. Deux enfants identifies 

par une enquete independante du National Indian Brotherhood ont 

egalement ete examines. 

L'enquete a revele que: 

1. Rien ne prouve que la population de Yellowknife soit exposee a 
des ·taux excessifs ou dangereux d'arsenic. 

2. Les employes de certains ateliers de la "Giant Mill and Refinery" 

presentent des taux eleves d'arsenic dans les cheveux et des taux 

a peine eleves dans l'organisme en general. Malgre la presence 

d'irritations et d'eruptions cutanees locales due a !'exposition 

aux poussieres d'arsenic, on a constate aucune manifestation 

clinique de cette toxicite arsenicale. Toutes les personnes ayant 

presente ces reactions sont employees au moulin de la "Giant Mill 

and Refinery". Cinq personnes seront examinees de plus pres a 
la suite des resultats obtenus des examens medicaux. 
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a. Selon plusieurs scientifiques, des taux urinaires de 0.7 a 1.0 

milligramme ne presentent pas un risque excessif pour des gens 

travaillant dans un milieu expose a !'arsenic. 

RECOMMANDATIONS 

1. Qu'un programme regulier d'examens-cliniques pour les travailleurs 

exposes a un haut niveau de poussiere d'arsenic soit entrepris 

par la Direction generale des Services medicaux. 

2 . Qu'une surveillance continuelle de l'environnement de la mine et 

de l'usine soit aussi entreprise par les Services medicaux. 

3. Que des copies du rapport soient remises a !'administration de la 

mine, aux usines, au gouvernement des Territoires ainsi qu'au 

ministere des Affaires Indiennes. 



ARSENIC LEVELS IN YELLOWKNIFE NWT 

1975 - 128 

October 3. 1975 

OTTAWA -- Health and Welfare Minister Marc Lalonde today released 

the findings of a comprehensive series of clinical and laboratory 

examinations of Yellowknife residents whose hair had shown elevated 

arsenic levels in previous testing . 

The latest study was a follow-up of the earlier screening 

investigation which had been prompted by allegations that the health 

of Yellowknife citizens was being threatened by excessive exposure 

to arsenic. The report compiled by Dr. Otto Schaefer concluded that 

present mine operations do not pose a hazard to the health of the 

general population of Yellowknife. The final report indicates that : 

there is no evidence that the general public of 

Yellowknife is being exposed to excessive or dangerous 

amounts of arsenic; 

employees working in certain areas of Giant Mill and 

Refinery were found to have elevated arsenic levels in 

hair and slightly elevated levels of systemic arsenic; 

there was no clinical evidence of systemic arsenic toxicity 

although evidence was found of local skin irritations and 

rashes consistent with arsenic dust exposure . In all cases 

persons experiencing these reactions were employed at the mil l. 
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The Department tested hair samples of 700 Yellowknife 

residents earlier this year and of this number, 63 were found to 

contain in excess of 10 p . p.m. arsenic. Levels up to 10 p.p.m. 

have been found in populations with no known exposure to arsenic 

and this level is generally considered to be acceptable. Medical 

Services Branch chose this level to select those individuals 

warranting a more comprehensive examination. Based on findings of 

the initial survey, Medical Services Branch undertook a thorough 

examination which included blood samples, liver function tests, 

EKG, chest X-ray, 24 hour urine specimens, and in some cases further 

hair samples from the scalp and body, in addition to a thorough 

clinical examination. A review of the individual examination files, 

including laboratory, electrocardiogram and X-ray findings, shows 

a complete absence of definitely pathological findings suggestive of 

chronic systemic arsenic poisoning. 

The clinical examinations were conducted in June of this 

year in Yellowknife and included 58 individuals, 50 of whom had 

been identified in the initial survey. Of the original 63 persons, 

8 had left Yellowknife, their new addresses unknown, and 5 others 

were out of town on vacation. Six new persons who had not 

participated in the original hair screening and who were concerned 

about potential risk due to their long mine or mill experience were 

included in the comprehensive tests at their own request. The 

other two were native children who had been found by an independent 

National Indian Brotherhood study to have elevated arsenic levels 

in their hair. 
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Five of the 58 persons examined were found to have slightly 

elevated levels of body arsenic with urine samples ranging between 

0.1 and 0.3 milligrams per 24 hours. The five individuals in 

question were employed as either roasters, cottrell operators, or 

laboratory workers in the mill. Their levels although higher than 

any others in the Yellowknife survey were nevertheless well below 

a toxic level. A widely held scientific opinion is that urine 

levels ranging from 0.7 to 1.0 milligrams do not represent an 

undue hazard for workers in an arsenic environment. The Yellowknife 

miners were all well below these levels. In addition, a recent 

study stated that arsenic related disease is not found in people 

excreting less than 1.0 milligrams per day. The remaining 53 

persons examined did not show evidence of excessive arsenic 

ingestion. 

Clinical examination showed a total of 17 persons, 

including the 5 persons found to have slightly elevated levels of 

body arsenic, who had experienced episodes of irritation and skin 

rashes after exposure to arsenic dust. Each of these individuals 

were mill employees and had experienced the "arsenic rashes" 

while working either as roasters, cottrell operators, or in the 

"bag house" where arsenic laden dust is collected. Rashes of this 

kind are commonly found in workers exposed to chemical dust. The 

examinations did not reveal any skin lesions of the type generally 

associated with the development of cancer. Medical Services Branch 

wishes to be satisfied about possible long range effects of 

exposure, and will monitor a program of regular medical 
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examinations for workers in those areas of high dust exposure. 

The Branch has also monitored and will continue to monitor regularly 

the working environment in the mill for occupational health hazards. 

The examinations identified a number of medical problems 

unrelated to arsenic or mine work. In all, 24 people h~ve been 

referred to their own physician for examination or treatment of 

these medical problems. 

A program of regular medical assessment has been 

recommended for the five individuals found to have elevated arsenic 

levels, and the branch will follow-up to assure that examinations 

are being carried out satisfactorily. In addition, all mill 

personnel employed in areas of high dust levels will be regularly 

examined. Dust levels have been measured and surveillance will 

continue. 

Dr. Schaefer's report has been forwarded to mine and 

union officia ls as well as to the Federal and Territorial 

Governments concerned. 

Ref. H.L. Brigstocke 

Tel. (613) 996-4950 
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REPORT ON THE EFFECTS OF ARSENIC ON iIUNAN HEALTH IN THE YELLm•!KNIFE AREA 

PPJ\SE II - CLINICAL EXAMINATIONS 

This report summarizes the clinical findings on those persons found 

on previous screening to have elevated ie. above 10 parts per million arse­

nic in their hair. The report is a compilation of the findings of three 

physicians, Ors. Brown and Krishnamoorthy of Yellowknife and Dr. Schaefer 

of Edmonton. Dr. Schaefer acted ns or&anizer and was in general charge cf 

the investigations . The clinical examinations i ncluded laboratory investi­

gaticr:s of hemoglobin, red blood indices, blood smears with special regard 

to basophilic s ti r,ling and morphology of red cells, Hhite cells and plate­

lets. The S.H. 12 blood chemistry profile which includes serum e l ectrolytes , 

blood urea, serum proteins, alkaline phosphatase, L.D.H. and S.G.O.T. all or 

which are important perameters of renal and hepatic function, spiregraphy, 

E.K.G., lung x-ray and a 24-hour urine sample which was measured, exa~ined 

by dip-stick and the measured sample submitted for urinary arsenic analysis 

by an independent commercial assay laboratory. 

A total of fifty-eight (58) individuals were seen in the arsenic exami­

nation. Fifty of these were all that were available of the sixty-three (63) 

individuals identified in Phase I of the 1975 investigation, the remainder 

having either left Yellowknife or been away on holiday at the time of the 

investigation. Six were employees of the Grar.t Mine who volunteered for the 
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examination feeling tha~ they had an unduly large exposure to arsenic during 

the course of thei-::- duties and the remaining two were Indian children identi­

fied as having raised hair arsenic levels by an independent survey by the 

National Indian Brotherhood earlier this year. 

Along with the clinical examinations a certain number of additional 

hair samples were taken both from scalp and body hair in a further attempt 

to distinguish betwe~n arscai: deposited on tr.~ hair or taken in by ingestion 

or inhalation. 

A full hour was allowed for each patient to ensure adequacy of history 

taking and clinical examinations. 

Hemoglobin and red cell indices were analyzed by the Lahoratory of 

St2.nton Hospital Yellowknife. The blood smears were r ead by laboratory tech­

nicians at the Charles Camsell Hospital and the S.M. 12 blood chemistry pro­

file was done by a private laboratory in Edmonton. 

Spirography was performed by our Special Task Nurse and the results 

were interpreted by Dr . Schaefer. X-ray of the chest was compl eted in each 

case at Yellm,,wife Hospir.::11 .::1 ... d the films were submitted t.c Edmonton for 

reading by Dr. Bhimji and Dr. Schaefer with referral of all doubtful cases to 

radiologists at the Charles Camsell Hospital. Elec trocardiograms were r~ad 

and analysed by Dr. Schaefer. Urinary measurements and simple dip-stick 

analyses were done by Dr. Schaefer and the Task Nurse. 

Upon review of all the examination films one is impressed by the total 

absence of pathological findings normally to be found in chronic systemic 
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arsenic poisoning. These findings include wart-like hyperkeratoses, hyper­

pigmentation of skin, Mees' lines in finger nails, hemolytic and aplastic 

anemia and peripheral neuritis. 

As in the survey in 1966 certain Mill employees, in particular Roasters, 

Cottrell operators and those working at times in the bag house, complained of 

episodes of a rapidly subsiding irritation and rash in the perioral and peri­

nasal area, and l ess frequently also on neck, hands and forearms. 

A total of seventeen persons claimed to have experienced episodes of 

irritation and rashes after exposure to arsenic dust commonly known by Mill 

employees as "arsenic rash." This rash was reported to last usually for only 

short periods and disappeared within a few days after the exposure to As 2o
3 

dt..st ceased. It involved predominantly the nasolabial folds and ncstrils and 

less often of the neck collar area and the hands and forearms and very rarely 

on areas of the trunk such as groin and penile shaft being apparently depen­

dent on direct contact of the moist epidermis with As
2
o

3 
dust. 

All seventeen of these individuals were }lill employees. Six of these 

experienced the "arsenic rashes" whilst employed as Roasters or Cottrell ope­

rators and the remaining eleven whilst being temporarily :iccupied in the bag 

house or otherwise exposed to As
2
o

3 
dust. 

All Cottrell operators and Roasters in the fifty-eight persons exami­

ned experienced at one time or the other such rashes, eleven of the other 

thirty-five mill employees and none of the ten miners or nine other residents 
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in Yellowknife gave such a history. 

Two men with long term Roasting experience showed skin lesions, one 

a dry erythematous rash on both forearms continuous for four months and 

the other an excessive dry peeling of palms and soles compatible with mild 

chronic systemic effects of Arsenicism, but neither showed any typical or 

oore definitely pathognor~onic signs of chronic c>. rsenic tcxid ty such as 

warty hyperteracosis or hype rpigmentation. 

Four of those examined were found to have palpably enlarged livers, 

eighteen showed abnormalities in one or more than one liver function tests. 

These findings do not appear to be related to arsenic toxicity. Other path­

ology identified during the clinical examination included nine cases of 

obesity, nine with hypertension and twelve with varying degrees of obs truc­

tive or restrictive lung disease . A most careful analysis failed to reveal 

any evidence of an association between these findings and arsenic exposure 

or indeed arsenic levels in hair or urine. On the other hand, a clear assoc-

iation ,,Tas to be demonstrated betweer, the presence of such obstructive lung 

disease and a h~avy smoking history or a work history of Hard Rock mining. 

The literature is very confusing and to some extent contradictory in 

regards to what might be considered as nonr.al and abnormal levels of arsenic 

as measured in hair or urine samples. A review of the available literature 
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has caused us to arrive at the following understanding. 

Skin appendices (hair, finger and toenails) r emove and accumulate on 

their SH radicals arsenic from the circulation which is then stored indefi­

nitely . It i s impossible by available analytical methods t o distinguish 

between arsenic which has reached hair from the circulation and arsenic which 

has been deposited on and absorbed to the hai~ . It is also impossible to dis­

tinguish between the relatively harmless organically bound arsenic which is 

contained in larbe quantities in sea food and the more poisonous inorganic 

arsenic particularly arsenic trioxide. Interpretation of hair arsenic levels 

cherefore must be tempered by an understanding of t he various methods by which 

an increased level ~ay be produced. It appears that there are no reported 

cases with arsenic hair levels less than 10 parts ?er 1,000,000 on repeated 

analysis which h3ve been associa ted with clinically proven chronic arsenic 

toxicity . The selected cut off point at 10 parts per 1,000,000 for determin-

ing eligibility for further clinical investigation was therefore both justified 

and practical. Despite the well-documented fact that extremely high levels of 

arsenic may be fo~nd in the hair of p~rsons never exposed to arsenic dust, 

gases or arsenic polluted water and the general statement in literature that 

arsenic levels in bair and urine analyses show little if any consistent relation­

ship, there is some consistency though not a direc t parallel in hair and urine 

analyses of samples collected in Yellowknife in June 1975 . 111ese are expressed 

in the t able 1 .. :hich follows. 
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HAIR p.p.m. 

<. 10 p.p.m * 

10-49 p.p.m 

50-99 p.p.m 

) 100 p.p.m 

TOTAL 

* Unwas hed samples >10 
Washed samples .( 10 
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NO. MEAN p.p.m. HEAN MEAN 
in hair micro/1 micro/! 

10 7 .1 38.7 52.7 

34 21.2 51. 7 73.7 

7 66.7 54.9 74.5 

6 203.0 52.0 103.7 

57 43.5 49.8 73.1 

1 sampl~ from the 58 persons examined was 
not available for comparison or inclusion 

/ 

in this table. 

Assessment of the urinary arsenic excretion figures was complicated and 

by the fact that a relatively large number of the samples obtained were of very 

low specific gravity. This is to be associated with a high fluid intake. If 

we were to follow the standard methodology as given by NI0SH all urines with a 

specific gravity o f less than 1,010 would be discarded. This however ~ould in-

validate our examinations. Therefore rather than use correction factors which 

are kno'l-m to produce unrealistically modified urinary levels, we chose to es ti.­

mate total daily arsenic excretion. Using this method we found fourteen indi­

viduals excreting more than the upper limit of normal namely 100 micrograms of 
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arsenic in twenty-four hours, two be tween 200 and 300 micrograms but none 

near the 700 to 1,000 micrograms which is given as "the bio-significant 

threshold indicative in exposed persons of harmful exposure. 11 (H.B. Elkins) 

While we may therefore with good justification state that persistent 

systemic over exposure to arsenic appears not to be a problem at present in 

Yellowknife, as there was not even one person found with a urinary excretion 

in the r~nge generally accep ted as "indicativ.:- of harmful exposur e", th~re 

was evidence more historical than on physical tindings that Cottrell opera­

tors and Roasters, and to a lesser degree chemical analysists and other Mill 

employees, were at the Giant Mine until this Spring repeatedly subject to 

excessive a~senical dust l eading to typical facial skin irritations, partic­

ularly around the nostrils, nasolabial folds and under th e collar commonly 

referred to as "arsenica l rash." Some of this arsenic has found its way into 

the body as evidenced by higher hair and urinary arsenic levels. We must also 

cot:1Inent that currently norma l or only moderately el evated urinary excretion 

rates do not exclude previous arsenical damage during times of t emporarily 

higher exposure and indeed such occurrence in several individuals appeared 

likely to have happened according to case histories in 1954 i~1en they were 

reported to have had "arsenic poisoning" and were treated with blood trans­

fusions and/or had other systemic symptoms and signs of acute or subacute 

arsenic poisoning. 
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Five men were found with both high arsenic levels in hair and of arsenic 

excretion in the urine definite ly above the level usually regarded as normal 

as well as presenting with history and/or clinical or lab findings suspicious 

of mild chronic systemic arsenic toxicity. Four of these were Roaster or 

Cottrell operators for more than five years and one was working the assay 

office. It was r ecommended that these five ar.d all others who work in a 

similar setting be monitored on a regular basis. To aid in this the entire 

findings of this clinicz l survey on all individuals will be made available to 

the workers' own physician in Yellowknife and to Edmonton consultants. Further-

more the National Health and Welfare Department will be prepared to provide in 

the future estimations and analyses which are not normally available in 

clinical laboratories. TI1ese include such things as arsenic examina tions in 

hair and urine. 

In respect of the mill environment it is recommended that greater em­

phasis be placed on a regular monitoring of the inplant sanitation and especi­

ally on the work habits and use of protective clothing and equipment by those 

workers who are perforce in a high dust environment. 

It is also recoP.II!lendcd tha t !-ledical Services Branch: 

(a) monitors the mill environment for occupational health 

hazards 

(b) a progress of routine medical examinations for workers 

in areas of high dust exposure is to be set up and 

Medical Services should monitor this program. 

(c) copies of this report be provided to Mine Management, 

Union representatives, Territorial Government and the 

Department of Indian and Northern Affairs. 
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Finally although data collected in Yellowknife do not support the 

contention of some recent reports that arsenic exposure is associated with 

an excess long term cancer mortality we must recognize that workers in the 

gold mines tend to migrate elsewhere for r~tirement. If a practical method 

for doing this can be found it is recommended that a register be kept enabl­

ing long term surve illance of all workers in ars enic expos ed occupa t i ~ns. 
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