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September 10, 1975 

Dr. Schaefer has advised me that he has now completed the 
work on the clinical follow up of As - exposed individuals identified 
by the preliminary hair screening completed in the spring of this 
year. 

In brief the findings confirm our preliminary impressions 
that there is an As exposure hazard in certain categories of mill 
workers - specifically Roaster and Cottrell operators - and possibly 
also workers in the Assay laboratory. 

For all others urinary arsenic levels are low and clinical 
examination and investigations reveal no evidence of any health 
hazard attributable to Arsenic. 

Dr. Schaefer will have a completed report prepared by the 
end of this week, when it will be presented to you. 

Obviously further activity must depend on Branch opinion 
and it is felt likely that a meeting in Ottawa will be called to 
discuss the results and determine the future course. 

It is suggested at this point that Medical Services 
involvement in this investigation might now be considered to be at 
an end, once we have fulfilled our commitment to the press and the 
people of Yellowknife to make available the results of the study. 
There is no general hazard from Arsenic. 

In-plant hazards and worker health and safety are legally 
the responsibility of D. I. N. A. and the mine owners and it seems 
appropriate that future follow up should be dictated by Medical Services 
but completed by the appropriate responsible authority. 

It is understood that Giant mines have a contract for 
physician services with an Edmonton based physician located in the 
Baker clinic and it is specifically reconnnended that all the findings 
of this investigation which point to a possible As hazard to employees 
be turned over, with the approval of the individual employee, to 
both this physician and to the employees personal physician in 
Yellowknife. 

Secondly it is r e commended that abnormal clinical findings 

-
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not related to As intoxication be made known, with the individuals 
approval, to the family physician in Yellowknife. 

Any further press releases must reinforce the previously 
given opinion that no health hazard exists to the general population 
and should point out that Medical Services involvement is now 
considered to be completed. 

The question of the increased Mercury levels in the hair 
of the Goulet children has not yet been satisfactory explained , 
but we now have reports on urinary assay indicating levels in the 
lowest range of normal (3-4 in a normal range of 0-25 mcg/1.) 

It is therefore evident that we are not looking at a 
dangerous situation but one that is at one time unexplained and 
very interesting. 

Further investigations of Hg levels in hair, blood and 
urine in other members of the Goulet family are to be carried on 
rtext Monday - when Branch's requirements of prompt delivery of 
specimens to a receiving laboratory can be met by the airlines. 

Additionally we shall be probing more deeply into 
family activities, medicamentation, etc. which might give a 
clue to the source of this high Mercury level - I would suspect 
that it might not be totally inappropriate to interview the 
affected children individually to enquire whether any substance 
could have been deliberately applied, though I view this as 
extremely unlikely. 

c.c. Dr. 0. Schaefer 

mlm 

~rt.~~ 
R. ~n, PhD., M. B., ChB. 
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REPORr ON ?HE EFFECTS OF ARSENIC ON Hm'..AN HEALTH IN THE YELLOWl:Nll'E AREA 

PHASE II - CLINICAL EXAJUNArlONS 

This report stJJlllllartzes the clinical findings on those persOM 

found on previous screening to have elevated ie. above lO parts pei­

m.lllon Arsenic in their hair. The report 1a a C0111>ilation of die 

-.findings of three physicians• Dr5 Brown and lC.riabnalloot'thy of Yellow­

knife and Dr. Schaefer of Edaonton. Dr. Schaefer acted as organizer 

and was ill general charge of the investigations. '11le clinical 

u.aadnatious included laborat~ investigations of h~lobin. red 

blood indices.blood s•ars With special regard to basopbi.Ue stipling 

and 110rphology of red cells. lfflite cells, and platelets. The s. )of. 12 

blood che.ai.stry profile which includes serua electrolytes• blood urea. 

serua prot.eins . •Jtal:fne phosphat.ase. L. ». B. and S. G. O. T. all of 

vhich are uiportant perueters of renal and hepatic funeti.on, spiragraphy • 

B. It. G. • lung :r-ray and a 24 hour urine saaiple which was 11easured. 

eu:mine.d by dip-stick and the 1111easured &8Jll'le sdnllitted for urinary 

arsenic analysis by an independent coanercial •say lab-Oratory. 

A total of 58 individuals were seen in the Arseuic examination. 

50 of these were all t.b.at were available of the 63 individuals 

identified in phase I of the 1975 investigation, the rewainder having 

either left Yellowknife or been aay on holf;day at the time of the 

investigation. Sis were e-.ployees of the~,._,\' ... ~~ vbo -volunteeftd 

for the exaafnation feellug that they had/unduly large esposure 

to arsen.ic during the course of tb.ter duties and the rAmafn1ng tvo 

were Indian children identified as havi.i,.g raised hair arsenic levels 

by an independent survey by the National Indian Brotherhood earlier• 

this year. 

Along with the clini.cal examinations a cercaiu nallber of 

additioual hair samples were taken both fx-oa scalp and body hair in 

a further atteapt to distinguish be.tween arsenic deposited on the 

hair or taken in by ingestion or inhalation. 

A full hour was allowed for each patient' toensure adequacy 

of hist~-=y taking and clinical examinations. 

Heaoglobin and red ce11 indic.es-_ were analyaed by the 

Laboratory of Stanton Hospital Yellowknife. 1he blood saears were 
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r~ by i Moratory usclmJ t"-18fl"' at: the diarle3 C8agell ~i. t-41 ..ma 

thCi.! s& M. i2 hfuod cliaiiiEuy ~rof·i'fe vss 6Crsce by a pri.v.¢e l~atory 

"'"~ ~~~•rd ·¥-n ,,.:;.& ~ at Ye~~fe R~H,.i md ~ fl.1~ 

'li'E:nt i;;l1i~tt.e.! t.o E~tc,n for re,..•Hng; ~y Dr* BM..mj.1. tmA nr& gdl~-fer 

with ~e-.""T.tl of s 1 1 d.tni1tlu1 r;m,-;._g t:o ri'itlfoiutlfiu a~ ~ (b~l~ .... -

~re.~ by Dr* 3cl!~er and :ch~ T~k Nnrse* 

Uyon ~~~ af all ~ e:M.£.tt.1.~ on f"U~ ~ is :i.~re.es.ed 

py ~½.- t:ut&l ¥,Heft~ c,f patholop.e:.i!l fia.M~ tmTI,',lil.ly to he ftm"!Irl 

~ in ti= ~ in 1966 c!!r?'.ain MiU ~l.by~r, in p:a.t.ti~l.ar 

~t~TI.,. (':ott:rell. 5PeTI1Wt's ~d ~;;! wuttln£: at. t.~ -fn th~ b~ 

h...,,,_~" ~~la-fnad of e..p-faoc~ of .i rapidly !Rlhtd.n:fn~ frrit;utic-n Bntl 

r"""'1-,, in t1ffi: r-rloral and perln.38&1 area., and lemJ rre-quently ><i ""o 

.A rotal of 17 verauffii tlaime-d w hHVB B~~rlen.ced epi&r .. -{rt 

of irti.u.t:..ion and y;Easireg aft-er e~wure t~r gnenie aiilit: ~-1.y -

bt..a.:n by Mill ~luye15 s "A.i3e.:n:f.c ~hr- T ~~ .. ri3h w.-u rcipt-.;~~d 

w l.ir!Jlt ~ually for Only ahort perto-.!s iID.d M.Bap~-earcd ~ t~fo a fev 

d.qi; after fl>-,e ~ootm= tu ~
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duat ecm1-e-dT It involved pr:;rlm::in=tiy 

the n~ol-.i...1!tl £ol.ds :m..d nm:t:tih .:m.d ictie a.fr.en of the YlCdc;;;U ~ 

ar-~ and ~ htm.ds mh~ for-cMm and Very :rartly oo. iirea o! the "trum: 
' ..... g~oln tm.-t penile ~hA!~emg ~arentix ~dETTt an dir~~--t 
t 

Gmt~c.t of thee ~:r4 t: epiooTmis w!. t:h h? O _ ~lJH~. ... ~ 
ft.n 11 9f ~ i.n!livf¾..;§J-: vgtc &ttJi E!:lploy~~ 

to As.201 ~u:at. 
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m.IiEm or 9 other residents in Yell.wiffii-fe ~e sueh s M..at:ory. 

'lvu wn v,ith 10'"...g term Roasting ~tlau!e-&h~d ~ki.n 

~:f ea- i1 O'!le a tky eeythe:=i:ittff:e:: r~h on !;or.Ji forear= omtinui'ms 

for f~ ~the 8fni the otht'!r an exce:g.gi'Vf drV 11ening of p-<fi:r:;;: .m:id 
- • • - ff- - - ~ 

'iu}"l,- .2L~s.Hhlr with .>7!ild ch.route sy~tMitl c efC::!cb;,.Ar':!tr-n, ci•~, 

but ne:i~ ~ ~'l eypi~ or more d=f,ni~ely p~t-b~:ic 

signs of d'ia::mie az~,;; ~or:i.cley ~~ ~ w.ut.y ~~~t.m.i.s 

¥cm- gf ti~~ ~xa:ajr;.ed W¥H! fQffiQ tu h~-- p~4'ably 
~l!r 

enla~~d lfwniy lH ¢C'lar~ ~t1,{H:m~l;f.t;f~ in ~n:t n-;,m ~9 live:r ... 
funetian ~Pl<: ~~ findin~ i;w not l<F~ar to~ relAbW to 

anJen:tc tmddcy~ Othar JH11.t:.lu;J1og_v i~tiftoo durlU-H f;h.g c1::I:nical. 

examnsti.on incl~ 9 ~e.a vf ;;;-;;~icy ~ 9 with hylIBrtens:iQU ~ 

A fimi t. c.a.reftt.1 m&lyai.?l failed to re:V\!al. .my evltieue£ of ~ 

~!iocl.atlcqi bi':N~Efi. the&e findin~ &na HeeniE e:zp@lUTe or 1:ndef-d 

~ffll.i"1~,,..;;-o~H.e~~- On the other b-. ... ~ z;: rl"";U' trB~ocitti.un -~ .... ____ --
~ to he ~traf'.-d between the p::rEJE't!'i!E of -.rt.4. obat....-ue:tive :trmg 

rontradict;ory in Tsgargs t-~ what m.~t be com.ioornd ~ uor-e&l and 

~~ levels of srsetlc sa aemm.red in hat:r- or u.rl:0e fl~'ieft. 

ehe folloV.in~ mi.deret:md~ngT 

Skin 8ppEruli.= ( 

arnilyt!e;il. la!tfu;-d;;: En df.:t:fu~sb beh#...,._:::::rt ~ic 1;;hlcn. ha. i:"E~~ 
e.~-E--~=. 

hair fTim. the drculatiorr ~ l.lFa-enic wnid:i n~ o~n ~osit:ad ou 

gnd ~q-rn~ t;g ~ Mc!-r-~ It: u ::i1~o i~~ihl~ tl;,l &ti~.sh 

h-etw~ t:h4! r~lat:i...-.ely h~ org;mi c;'iHy knn.il os-rf'Tii ~ wn:i;;:h 

.ii! ~ftt~d in large qt•<mtftlss in se~ ftJOd ~ th~ mr..t pQ~WJiJUS 

i nn-~tc- .,.,..,.,..a.n{r :'"~T{rn'!arln ___ ,....,.~i,,._ t-t .... -;J:~-._....-e= --.~~ ="'-~ · =1:e.u..L'-- _r.Lu......_~ Iflt:~rpret:atiun 

o:f h.tlit ""men~ c ia1!veM therefore: ~t be t~emd t,y mi ~rstciimi:tn~ 

gf tlII'.'! vm::ia¢ !lieth~ by ~....icll an mcre~ed i~ve-1. a5Y ~ prodoced,, 
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1~~-.s than 10 pa.TU; ~i- 1.,.c~.~N on repeatecl ~y.:ds \."hi.ch ha~""i! beea 

~ociat:ed vi.di cl•";; t::e.1.ly praifen. cll.ronic tlTBenic toxitlty. ~ 

~1Id,bilit:y for further cl.Lrl.cal ~nveet1gatic'li~as ~hcrefore both 
- ~~ 

jnstlf led -!mrl pr~ct:ie.;tl. ~_:sp1 te the ~ ~•"c-~ted fact:. t:h&t 

ext'."l"' ...... 1y high lewla of ~scnic ~ be f'oun,i in t?>~ h~r of ~r.scms 

n.ever exp-osed to anrnnic dm;t:~ gBS!!B or a-rs~1.ric. polluted ~awr .:md tt<F­

~eu~l ~t:ittcment in 1.ic:erature that ;<;~Pule levelB fn hair and urifie 

;;,..alyaes show lit:t:k if t!::t!.Y corusiste--nt: rel.tt-ionshlpj the.re u &et:=e 

~is tenc; tho~ nu!: a direct lHJT~lcl. in. h&ir ~ \"lti~ EllS.iysea 
£~'1~'.(: - . 

.-f- ~~ '-~ in J.~~875~ 'r':ucse fil°e! ~recsa~d in the ~le whicil follci='a • 
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of the sffi:1Jle-.s oot:ained ver~ of very 1cW gpeclffc ~aVity.. Thfs u 

t:u be a.r;~ocl~ted vit.h ~ high flttl.d in~& If ve ~u1 tn follow the 

~timdani naet:h!}-1:foloiO" i:6 giVCJ. by NIOSR :ul nrtnPs ...-Ith i'i epeclflc 

gravity of" I.css then l.OlO woqltl be di~e4rded:. IM.~ have\.~r would 

invilldate om- ~~aticms.. T'nerefore nth.er tht.n m;e. ~rre.ction 

f~tors ¥.lfiicb B-re ~-n to prodm:.c ttn.reallstii:lily irodifilld urinary 
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~ing ehi* 1zthod vc £m=ui IA 'imfivi~ls eR:n~ttn~ -oore tlum the 

g:p~r ll=i.t 0£ nm i=l n~ly 100 m.erouim!l of ~e:ni ~ in 24 h~ 

Z be~.n 200 md ~ me:::rngr™ but nune near th£ 700 w !000 

m.cru~m@ v--uicil is ~Y-ea. Bil .. the bi.~i?i.fi.~t: f;hr~hold 

ind.tcatlve in ellp~ p~ODZ or h~til ~ur~f! ~ (If .. Ji,. EL~tIB} 

ifh:Ue ve may tl>rrefore w-tth good j~tifi~tlr;m sta~e that 

persistent syatBD1c. cVer ~J;Irc w ~~i.e. ~~JL.""1. DDt. ba 

a proole:m at present in Ycl.10ld:n:f.f(t" .- Pl'=t'~ w.- m~t ~~n o~ 

r,srnc-,n fOUnt:i '!rtth a ur".l..li.il}' ex::-n:Hon in t:b~ r.:'ir4!~ ~f:.iij:T~lly aee-~pt~ 

~ 
0 indicati~ gf hti'nlful e:xpc,stL.••-~:"'' there WM eYiecnce ~re hut:.,u:fw 

th::m Ott. ~hyaic.sl fin.~ thiJ.t. u,t:f:rlit:n ~r~t:on.: ~.d RQ;;l!!H;;e~g,. mid 

to a l.esger de~ee ~ t::-"i .m~lysts and otli~x- ~-n1 e~loyeea. were 

at me GL:mt l3->:ue w.ti 1 tliu Spring_ r~r~.a:t:l?fl.iy 1n.i>j~~t w excemd-ve 

araenicil1 dust lrsdfng: w cypic..al f.i.d~l ~kin irrl . .-~lrt:i~ ~ 

p~c-r...l..tt-iy at"~ the nootrlla. n.RHo-lahial folds and Under ~ . 

roll~ ~ly rgf"~rred to ~ narnenl eR"! r&eh".. Sc~ r:;f rhf P-

a-rnenic h~ :f;;;mid it.s wey into tt-e _ body -~ ~videiieed by higher 

h;dy and ~=y sraenlc 1.evili. ~ ~t ~ ~=n.t. that cmeutl.y 

·· tt0:ma1. or mily ~.tttly ek'v~d m-in~---y ~c~tiGu r:~ do not 

~i:::.'lu,le prev.ious an=-iea1 d;n;;a~ tli;,trl.ng t:"f_.mc_5- of ~:;,"¥;""~ly higher 

~ure" and 'imiet'd such occurrnn.c:-:e in aeV!itr8l ind:hid•kf1"' ~paared 

l!"k~l-y w hav,:;; ~~~ ~oortttng to e~~ hl.~torte~ in 19~4 ~=hen 

they v@r@: ntpqrte<l to haw h.&d "artteni.c ~iB-c-n:ingtt and were ~reated - . 

with blood t:t".;nsfmdona 1m.d/or had other syat.~E djt,pL0M -.A 

si.gru; of scuts QJ:' subactite ~e:r.u.c.. PJ.-~crr..Ang. 

Pive men vere !,w-ruf vi.th ~otn hlgh_ a....~oa-pf c. l~vcl.t;- in hM.~ 

and of ar--ae:vi r: ~cl:Etlun in the uri.ne. iie.fb,;ft:!'5•Y ~~ th... li!.vel 

uaq..q-Jly regarood ss no~l as -well as preSenttng Yitli biA:toey >m.t/ 

amffii.c ti1xft;fty. Four of ~ ~~ ~ter or C-ctt-r-J.l:. ~r:t:~~ 

for liiitH'.'e thl1il five veara and trn,e was voA.iu~ 1fi i'hE ~~ offiw. 
,I •• • • • .... 

lE 

to the. vorkeffl \..JWµ_ plly~icttiil 1n Yell~kn-1 f~ . 

and to_ E~on comH.iltants-: ~tlfthercore ~ N&tl-ooaf ff;aaitl:. tm.ti 

~elf¥e. will P~P~@ t.o prtivide in the future estil!!-Rti.G--m'J and 
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atis.l.y-Bi!:!1 ~eh are not no~ll~ avail~le in elini citl l~ratc>T1.es, 

'fiiege include suclt things as ~enic ei~n~tions in Ji.j·b- and mi:oo,T 

rn r~~c~ Qr t;t:.,e: roiTI ~vi.~nt it: ~ n:t~n~ ~ 

greater ~hasiE ~ pla~-tl on a regular ~t.or...ng of tM -fnpl .. ant 

~imitation Snd e.aperi ally mi the- work hsb:!t.s ffiid use of protective 

cl,oroing &id ~uip~•f" by th{ge wutlers ~--ho are ~force in a h.-uh 

_ .i~ en_!ir"fro!!'lefit. 

r /r.,___ Yi,nAliy sltbflugh dB.tit en~ete& in ?ell~f~ do uot 

\ 

~~rt file cauten.li~"ll of ~l'.'F.lfie recent reporte that Meaili: exy•,gure 

f~ ~•o~~~d vi.tli mi ex~$ 1.(mg ~r-u ctmcex !liDrt--t·H:y v(l. ~e 

rec.~i~ that: .ror-ners in t:fa~ gold m~ tend to mi.gr~ e.ls~re 

for retirement.. !f ii p~ctic.a-1 metnoo for c~fng tld.~ ~ h~ fotmtl 
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