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YOUR FILE-VI R£F£RENCE 

DATE 

January 24, 

This is further to our conversation of Tuesday, 
January 18, following recent press reports on arsenic 
levels in Yellowknife. 

This recent episode left me with the impression 
that to a degree we have been caught unaware when we 
should have been better and more readily prepared to 
react. For example, I feel we should have been aware 
of the YES report since we had one of our officers on 
it and I gather we were not fully conversant or perhaps 
not enough. To avoid this in the future, you may wish 
to consider requesting from our Regional Directors that 
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we be kept informed of any study in which our field staff 
is involved, either jointly with or at the behest of other 
federal departments, provincial/territorial governments 
or other agencies. 

Some thought might also be given to the advisibility 
of obtaining from the Regions quarterly reports on real 
or potential contaminants, such as cadmium, PCB's, et al 
or on any monitoring we in Medical Services Branch are 
conducting and keep the Deputy Minister's office au fait 
of these situations. This would be done separately from 
the existing mercury contamination reporting system, whi~h 
is operating admirably well. 

The October 3, 1975 press release stated that 
follow-up action would take place as follows: 

1.-) monitor a program of regular medical 
examinations for workers in those 
areas of high dust exposure; 

2.-) monitor regularly the working environment 
in the mill for occupational health 
hazards; 
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ARSENIC LEVELS IN YELLOWKNIFE, N.W.T. 

3.-) regular medical·assessment for those 
found to have elevated arsenic levels; 
and· 

4.-) regular . examination of all mill personnel 
employed in areas of high dust level; 
measurement and surveillance of dust 
levels will continue . 

I understand that data resulting from these 
four activities will also be given the "Committee of 
Three" for review and I would like to see a copy of 
them or at least a summary in due Thank you. 

' .)/} 9.-/Jl .. 
les-E~n~-

GB/dt 
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October 3. 1975 

ARSENIC LEVELS IN YELLOWKNIFE NWT 

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~~eneral publi_:_)~f 

Ye l lowknife 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; 

t here was no c l inical 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 reac t ions were employed at the mi ll. 
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The Department tested hair samples of 700 Yellowknife 

residents earlier this year and of this numbe r, 63 were found to -contain in excess of 10 p.p.m. arsenic. Levels up to 10 p.p.m. 
,- -

have been found in popul a tions with no known exposure to arsenic 

and this level is generally considered to be acceptable . Medical 

Services Branch chose this level to select tho se individuals 

warranting a more comprehensive examination. Based on findings of 

the initial survey, Medical Service s 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 i ndividual examination files, 

includin laboratory, electrocardiogram and X-ray fi ndings , s hows 

a complete absence of definite l y pathological findings suggestive of 

chronic systemic arsenic poisoning. 

The clinical examinations were conducted in June of this 

year in Yellowknife and included 58 i ndividual s , 50 of whom had 

been identified in the initial s urvey. Of the original 63 persons, 

8 had l eft 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 potentia l risk due to their long mine or mill experience were 

included in the comprehensive t es ts at the ir own request. The 

other two were native children who had been fo und 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 1n 

question were employed as either roasters, cottrell operators, or 

laboratory workers in the , mill. Their levels although higher than 

any others in~ ellowknife survey were neverthel ess well below ) 

a toxic lev!,1) 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 e~vironrnent. / 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 higQ dust exposure. r 

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 have been 

referred to their own physician for examination or treatment of 

these medical problems. 

A program o.£ 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 9ut. satisfactorily. In addition , all mill 
JI 

perso~nel employed in areas OT high dust levels will be regularly 

examined. Dust levels have been measured and surveillance will 

continue. 

Dr. Schaefer's r eport has been forwarded to mine and 

union officials as we ll as to the Federal and Ter r itorial 

Governments conce rned . 

Ref. H.L. Brigstocke 

Tel. (613) 996-4950 
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--RE~ORT ON THE EFFECT~. OF ARSENIC ON ilUNAN HEALTH IN TIIE YELLO\{KNIFE AREA 

PP.ASE II - CLINICAL EXAMINAT!ONS 

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 compila tion of the findings of three 

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

of Edmonton. Dr. Schaefer acted ns organizer a!,c was in general charge cf 

the investi ga tions. TI1~ clinical examinations included labora tory investi­

gatior,s of hemoglobin, red blood indices, blood smears with special regard 

to bc:sophilic s tir,ling and morphology of. red cells, white cdls and plate­

lets. The S.N. 12 blood chenistry profile which includes se run elec trolytes , 

blood urea, serum proteins, alkalir.e phosphatas2, L.D.H. and S.G.O.T. all or . 

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

E.K.G., lung x-ray and a 24-hour urine sampl e which was measured, ex~~ined 

by dip-stick and the measured sample submitted f o r urinary a rsenic 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 ho-1.iday at the time of the 

in·:estigation. 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 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 earl ier this year. 

Along with the clinical examina tio~s a certain number of additional 

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

to distinguish betw2cn nrsc~i: deposited on t~c hnir or taken in by ineestion 

or inhalation. 

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

taking and clinical examinations . 

H_emoglobin ;,nd rec! celi indices were analyzed hy the Lahoratory of 

Stanton Hospital Yello•.,knife. The blood smears \,ere read by labora tory t ech­

nicians at the Charles Camsell Hospital and the S . H. 12 blc'od checiistry pro­

file was done by a private laboratory in Edmonton. 

Spirogr;,phy 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 Yellow~nife Hospir.-:iJ. .::.-..d the films were sub;nitted tc Edmonton for 

reading by Dr . Bl1imji and Dr. Schaefer with referral of all doubtful cases to 

radiologis ts at the Charles Camsell Hospital . Electrocardiogran~ were read 

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

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

· Upon review of all the examination films one is iillpressed hy 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 ne uritis. 

As in the survey in 1966 certain Mill e~ployees, in particular Roasters , 

Cottrell operators and those working at times in the bag house, c0mplained of 

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

nasal area, and less frequently also on neck, han<ls and forearms. 

A total of seventeen persons claimed to have experienced episodes of 

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

employees as "arsenic rash .. " This r ash was r eported to last usually for only 

short periods and disappeared within a few days after the exposure to As2o3 

dust ceased. 
, 

It involved predominantly the nasolabial folds and ncstriJ.s 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 shaf t being apparently depen­

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

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

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

rators and the remaining eleven whilst being temporarily :>ccupied in the bag 

house or otherwise exposed to As2o3 dust. 

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

ned expe rienced 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 r esidents 

... I 4 
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i n Ye l lowknife gave such a his t or y . 

1\.•o 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 

ch r onic systemic effects of Arsenicism, but neither show6d any typical or 

core definitely pathoino1~0:1ic signs of chronic .?.rsenic tcxid ty such as 

warty hyperteracosis or hyperpigmeDtation. 

Four of those exau:ined were found to have palpably enlarged livers, 

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

1nese findings do not appear to be related to ars2nic toxicity. Other path­

ology identified during the clinical examination included nine cas~s of 

obesity , nine with hypertension and twelve with varying dq:;rces of obstruc­

tive or r estrictive 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 ,,as to be demonstrated bet,,•eer, the prccenc.:.: , of such obst-::-uctive lung 

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

The l iterature is very confusing and to some extent contradictory i n 

r egards to wha t might be considered as norrr.al and abnormal levels of arsenic 

as ce~surcd i n hair or urine sampl es . A review of the available li t e r a ture 

... Is 
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has caused us t o arrive at the following understanding. 

Skin appendices (hair , fin ger and toenails) remove and accumulate on 

t heir SH radicals arsenic from the circulation which i s then stored · indefi­

n itely . It is im~ossible by availa~~e analytical methods to distinguish 

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

has been deposit~d on and absorbed to the hai~ . It i£ also impossible to dis­

tingui sh between the r e lative ly harmless organically bound arsenic which is 

contained in l arhe quantities in sea food and the more poisonous inorganic 

arsenic particularly arsenic trioxide . Interpretation of hair arsenic leve ls 

cherefore must.be tempered by an understanding of the various methods by which 

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

cases with arsenic hair levels l ess than 10 p~rts ?Cr 1,000,000 on repeated ·-------------------~.--
analysis which hnve been associated with clinically proven ~hronic arsenic 

t oxicity. 1ne selected cut off point at 10 parts per 1,000,000 for determin-

ing eligibility for further clinical investigation was therefore both jus ti fied 

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

arsenic may be focnd in the h a ir of parsons 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

s h ip, · t here is soma consistency t hough not a direct parallel in hair and urine 

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

in t he · table 1,:hich follows. 

• • . /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 

NO. 

10 

34 

7 . 

6 

57 

- 6-

MEAN p . p.m. 
in hair 

7.1 

21. 2 

66. 7 

203.0 

43 . 5 

MEAN 
micro/ 1 

38.7 

51. 7 

54 . 9 

52.0 

49.8 

MEAN 
micro / ! 

52.7 

73 .7 

74 . 5 

103.7 

73 . 1 

1 samplf' from the 58 persons examined was 
not availa½le for c0mparison 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 of less than 1,010 would be discarded. This ho~e~e r ~ould in­

validate our examinations. Therefore rather than use correction factors which 

are known to produce tinrcalistically modified urinary J evels, 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 
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arsenic in twenty-four hours, two between 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 excr etion 

in the r~nge generally ~c::.c;,ted as "indicativ~~ of h.:irmful e:<posurc_,", th2re. 

was evidencL' more historical than on _P.PYSical findings that Cottrell opera­

tors and Roaste r s, and to a lesser degree chemical analysists and other Mill 

employees, were at the Gi~nt Mine until this Spring repeatedly subject to 

exces::;ive ar-senical dust leading to typical facial skin irritations , partic-­

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

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

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

_cor.unent tha t curr ent ly normal or only moderately elevated urinary excretion 

rates do not exclude previous arsenical damage during times of temporarily 

higher exposure and lndeed such occurrence in several individuals appeared 

likely to have happened according to case histories i~ 1954 when 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 subacut e 

arsenic poisoning. 

. .. /8 
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Five men were found with both high arsenic levels in hair and of arsenic 

excretion in the urine definitely above the level usually reg~rded 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 e commended that these five ar.c! all others who work in a 

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

findings of this cliniczl survey on all individuals w5.11 be made available to 

the workers' own physiciau in Yellowknife and to Edtr.onton consultant s. Further­

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

· the future estimations and analyses which .are not nornally available in 

c l inical la~oratories . TI,ese include such things as arsenic e xaminations 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 espec i­

ally on the ~ork habits and use of protective c l o thing and equipment by those 

workers who are perforce in a high dust environment. 

It is also reco!:Ullended tha t ~ledica l 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 }tine 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 recccc reports that arsenic exposure is associated with 

an excess long term cancer mor~ality 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 surveillnnce of all ~orkers in arsenic exposed occupa ti~ns. 

/ 
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