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• Ottawa 4, October 9, 1970 

Arsenic Emissions - Yellowknife 

Contamination of Vegetables Grown In Yellowknife Area 

Dr. G.C. Butler, Chief of the Northern Region of Medical 
Services, Department of National Health and Welfare, in a 
memorandum to his Director General, stated that recent tests 
of vegetables grown at Yellowknife indicate that they are 
unfit for human consumption because they contain arsenic, 
and that he must make a statement to the public warning 
residents of Yellowknife that they should not consume vegetables 
grown in the area. 

The soil in the vicinity of Yellowknife will contain residual 
arsenic from past arsenic trioxide· emissions from the mine 
roaster stacks before the collection plants were perfected 
and only a continued program of arsenic sampling in vegetables, 
together with soil and other sampling will indicate the true 
connection between past and present conditions. Surveys 
carried out by the Department of National Health and Welfare 
several years ago indicated relatively low arsenic levels in 
waehed vegetables and it is important to compare today's 
results with previous tests. Inasmuch as Dr. Butler's anxiety 
is based on one set of samples only, he has been advised by 
his superiors not to issue any such alarming announcement at 
this time. 

It would appear that the vegetables in the recent tests were 
not washed before analysis since the notations on some of 
the samples indicate that they were coated with soil. This 
would result in higher assay results and would notgi.ve the 
correct figure for the ingested arsenic in vegetables. 

A meeting is being convened (similar to the one held to 
decide the fresh water pipeline for Yellowknife) between 
officers of the Departments of Indian Affairs and Northern 
Development and National Health and Welfare to decide on the 
course of action to be taken with regard to the possible 
contamination of vegetables grown at Yellowknife. It is 
desirable to have more accurate analysis of vegetables grown 
at Yellowknife. Consequently, Mr . Grainge, Public Health 
Engineer, Edmonton, has indicated that he will proceed 
immediately to discreetly obtain the necessary samples. These 
samples will be properly washed so that only the ingested 
arsenic levels in these vegetables will be measured. 
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The efficiency of arsenic trioxide collection plants at the 
Con- Rycon mine approaches 95% and at the Giant Yellowknife 
mines is 99 . 5%. This is about the best they can achieve . 
The rema ining 5% a t Con and .5% at Giant (in stack loss to 
a tmosphere) means that approximately 200 and l~O po~nds 
r espectively, or a tota l of some 350 pounds of arsenic 
triocide is emitted per day in the Yellowknife area . Of 
course , if the efficiency of collection drops , the amount 
of a rsenic trioxide allowed to be emitted to the atmosphere 
will rise . It is important that mines conduct stack sampling 
programs to ensure the high efficiency of collection is 
ma inta ined. 

Consequently, a further meeting is recommended with the 
mines to ensure tha t all precautions are being taken to 
ma inta in the efficiency of arsenic collection plants . 

The a tta ched briefing material on this situation has been 
provided the Minister of National Heal th and 1\'elfare by his 
Depar tmenta l officials . This material also refers briefly 
to the contamination of water and the following notes provide 
additiona l informa tion in this regard. 

Contamina tion of Wa ter 

During 1965, the Yel lowknife Bay Water (used as the town 
water source) showed high arsenic readings due to an unusually 
l a rge amount of sol uble arsenic entering the 1-,ay from tailings 
pond effl uent . (This might a ccount for the high arsenic 
content found in vegetables at that time) . A meeting was 
held between officers of Indian Affairs and Northern Development 
and National Health and Welfare to decide a course of action . 
It wa s decided that detailed survey be made of the waters of 
Yellowknife Bay before a decision was made . 

Following this survey, it was recommenderl that a fresh water 
pipeline be constructed to ensure arsenic free water for the 
City of Yell owknife and adjoining townsites (this pipeline 
is now completed) . Negotiations were held with t ... te mires to 
a rrive at a cost sharing arrangement . The mines WErfi also 
instructed to lower the amount of soluble arsenic per~iL:ed 
to enter the Bay so that it could continue to be used for 
recreational purposes. This was ach:i C'Jed by addition of 
lime to tailing ponds , thus lowering the quantity from a 
high of 925 pounds per day to 60 to 75 pounds per day average . 
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l'ollo:rin.c· the discov .. r:i- of co1ll ai, Yc.J]c -~:-;iJ.\ :i;1 ]~1Y~> ',li;:-·c'--' 1 ·1 j111 t;tiJ_d ,~ir,:..: .. 
dc,elo

1
;c!d . Tiro ci.rc lo-:'.tcJ 0·1 th·. i•~·• ·:i.; ,..;l."l' of 1,r.~ t;_i-~.: \.LiJr• th.J vl-::1•d, 

Dir.covcry 1·1.foe, (230 t.0,1 nHl C!,:~·.·.tcJ LT r.1,·.1',I 19~J V, ,:J•-·il :.<,1) i' lc:c'-lt,. l 
G0;-;1'3 disLc.1•:;t:: l,v,-,t,}i of th~ cH.- ~•-\, C·i:--,-::_l'8 J;' ::. ';'!i • t I ct(,;'.,.i.n' )t~ ·,-:::, .i.:1 llt".! 
:i.J . .,11ed.i.:itc vicin:i t,y .:i.1·0 G:iant, Yello-.. :-::nif~ :1inc ~ (lClUQ tou r:1::1·1 ai,J. i.: f; Cm1 r-·11<1 

(500 ton mill), a r.•:"bsirli:·:::-y of Cc~.~;_r,co. At the Co·1 ::,re, 'l}>;-i1·cx·i· :L'::y eo; 
of the gold is e::d.r;,.ct,cd by the cJ.J.rii 1

..; l'lot.u'.,j_o,1 r::-01,;c:-:~,} r r-:;·•.::t:'1,t: JTOC":"" 

being used only to rcco"Vcr gold f1•0:·· '.,Lr: res5.dt c; . 

At the Giant Ycllm-:lmifc grour of mines the eold :is i.x,1Jrd t:o intilJ1,iV~2y with 
sulphides that it cannot be cxtr.:.cted by the cy;:;.nidc p!'cc-cs:_. ,l!l1 l 10.::,; cf tfi,~ 
01 C if. l'O.Jstecl. S:nolw contr,:i.i"iit _; ar:Y·n:i.C' :i.s [, l >·Ph,' llCL of t,h' l'"J.!,t ing 
process, and larec qu"inuu~s h·w0 Leu1 depo:.it.,]'\ on Lhc fl !TGUnJi1 ~- ror."lt..,..:·­
side since the mid-forl.ic5. Since 1950, r.o·.;cv~1·~ the t:1okc }:r.ts bcr,: \:.'.\'>licl 
and since 1951+ b,tg collectors h".VC alno L,3cn <' r· pl oyctl. to rc--1"v1: p·irL"i.cnlr;to • 
material. The sc !!'ea sures rc'luccd. the [_;<1.:,eou.:. c1•d p;,1 •,5 cu]-~ t ar, :?1;J c c-:-i.i t 1,,:x~ 
from the stacks to approx:iJ:1:1.tcly lOCO to 750 pound;., r r av1 r-·,r:,; d.,y Ol' 2J5 to 
135 tons per yem:. The washincs go to a tai]:i,1cs po".J. 1\t Gj:·rit Ycllo.·kn:i fo 
Hines the Vi.ilinLs pori overflow:; yx:ri(,dicalJy ir,to Yr·l tt,,.1 nif,, P.:1y 11hicli w:ir-
thc source of w2..tcr for the cit.y of Yol 1 o,·1knifc . To "Yt>:id U i :, :t ,1_1 nl.:ion, tl.c 
intake for city water ~upply, which also suppli.cs t.hr· i.\m r{'1C'0, 1.-:,~. r:,,t3•.~ tc. 
the mouth of t..hc Yellowknife River and the d:i. ~:dn1·ee f1 o:n tLc t'.l i 1..·i.::z ', rnnr' 
inLo the ba.y h1.s been cont.rollcJ to son;,;; cxtc:.t, by co1J:.;t;.•L·c'.:i.on of h··t1.$,.' h:rri~. 
Lime precipitation of arsenic frci:n th~ tailincs r. s rcclucoJ tk: lovr•l of d:i..:;­
solvcd arsenic reaC'hhlg the B:-y. B:i.-rnvnthly 1:,onit.or.i.r1r, of dc>r e;~,tj c 1.:11.tcr 
supplies from scveraJ. sources is carriul out rout.i.nc-ly. TJ·,r• 2r::;c:JJie c:onV.nt 
in the B:1.y is being mainl.c>.ined be 101·: the TT!,'-'..Y •. h:tlill p:·1, ti. ~,,,i h"l 0 Ji ":d t, of O. 05 
milligrair11os per l:i.tre. The c.rsenic l evel in thr> son"C'' of f,\.T!)ly (:i. c ., U,c 
Yellowknife lliver) h.-is met the recrnrm!;!nJcd li1:1it o" 0.01 miUigr.::.:,"·'-: J'8Y' l:it.' (;• 

At various times there h1.vc been sr!t'lll n:1.r::eL r,:-,rclc,~'. in th"l YclJc·.-•' n·i fc ar,::: 
but it is believed trnt none u-,:.ist to-.ky. JJ' i.,h~ scil, u~.c ,i fo1· cc.rc1t:!J~n,,; 
purposes, wcr<::: heavily co11L .. n;:1-,tecl wi.th arscn:: '! :i.s :,. rr:sult of yi.; :,1·::: I'i.:J 1--m.:.' .. 
a serj_es of anal.yccs ,-,odd be adv.i.s:b]c for lrc··lly p·o·.·;1 •:c:~c-ir•blc: pi•ad1....,:-:! t c: 
detcrrnillc itt, ars:mic cor.tcrt, not only in v0<,,t·lJ]e C">;<1:,, bn~. a]i~o c~1 VCf, .. t·: 11 c 
surfaces, prior to w2.chinJ. Accordin_; to re:c('---t. :i nfc;r;,: t.ion so'"; vv;c.v,•hlr.:, 
tested cont aind 2-4 F{i.rts per nil lion .:rr;,:.;1:ic, 1r.:1ich :i r; ? to h ti 1~2::- the n · ·: · i;..: 

acceptable level for s"fcty. Ccr~iecc_i_~]_ r1.rkcl. c.1 .. ,knir,r, i;- no~. J;r·~c:i,_is,·,.: ,d, 

present. 

Yellowkn.Lf e survey infon.,.t:Lon has riot, J'roven the E::X i f,te; 1-:.;, of c<ny s .i r'n:; r_;_c,\:r~ 
or hflrmful effect:.; of' thr1 arse:,·dc polJut:ion on h )'\11 h. 11, c'c:1.·>:rni.r~·tPd sc~.-: 
increased incidence of he.1.rt b)od:: and , in nlll , orb:.'':; , e;f d~''l ·,uu,,, b ·t. !'!o 
firr.1 evidence is n.vail.:i.b]e t,o c01,ncc'.:, e::.t.t·:,: 0f tl1)•~-; ,:.iLh :iri:_-;v~;:.,io· c,f c.:,.:,..,..::-:,:in. 
anounts of arsenic or withdrw1J.l of !::O.r1,~. 
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~,V-9 bP.c:1 t,.l.en to chi:c ~re: 

(1) ,-rashine and tra:p;:::i.ng a.rser,ic to preve:1t 1 .~,~ t of it fro:.i 
beini.; cr:iit ted fro.:, l;hc;; stack.:i; 

(2) ren:ov£.l of the cit:; ,-:av:=ir inl;•.kc to -~li:: rr,:)uth of the 
Yellowknife R:iv0r; 

(3) better control of precipitation and in,pccv;:;d bcrr.c to 
prevent leaks from Giant Yellc: ,kni..fe taj1i nss pond. 

Since no narket gardens are active at presf.nt, arr.enic :i.n veccta.bles offered 
for sale should not present a problem. If v~~€.tablcs a,"l"c g.ro1-m in private 
plots, t.hey should be checked periodically fer arr.:enic. Vegetables grown 
locally should be we]l ,-lo.shed before uso to rcn.)ve Erny surfa.cr1 depo<.t.:... of 
arsenic. 
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