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Ottawa, Ontario 

Dear Mr. Lupien: 

SEWAGE DISPOSAL FOR THE CITY OF YELLOWKNIFE 

Enclosed for your i nformation is a copy of the DOE brief 
presented to the Northwest Territories Water Board public hearing 
held on June 24, 1976 , at Yel lowkn ife. 

As you are probably aware, t he City of Yellowknife has 
applied to the Water Board to convert part of Kam Lake , Unnamed 
Lake and Mac Lake to sewage l agoons . From t he viewpmnt oTTong 
term- en vi ronm~i- management, Environment Canada cons iders that 
the conversion of all or part of t hese recreationally useful, 
fish inhabited lakes to sewage lagoons is the least desirable 
sewage disposal alternative . 

The City of Yellowknife, aside from be'ing t he capital 
of the Northwest Territori es, represents t he headquarters of 
activity for the Federal government in the Territories . We are 
therefore very concerned about the potential negat ive precedent 
that may be set should the least cost sewage lagoon alternative 
proposed by the City be endorsed. Furthermore, vie fear that the 
establishment of such a precedent would seriously jeopardize our 
on-going activities to promote the adoption of sound environmental 
management practices by other municipal ities, particularly those 
in the North. t I 

Environment Canada would therefore appreciate any support ;',,: 
and/or endorsement that your Department can provide for our recom­
mendation that the City of Yel l owknife install a properly designed i/ 
and 1 ocated sewage t reatmeot P.1fill!:..• 

Your considerat ion of t his ~ matter is greatly 
appreciated. 

/ 

Yours?i nc rel y,// 

/~ <. . ''/ "\ 
/\/, ' ,-I ) / . 

(.,,. I , ~ 

t . B. S born 

Enclosure. 

RE~ U Sos­
stus ML'Ui?tE FEiW?M_ 

rr I A s~ ·., := 

AU; 9 ~ 0 

0~t ..., : ;,; 1,1, I .,.: 

NALo.'#.~ ,;:,.~l.•fH ' 

RECEIVED 



, 

, -
I am surprised, also, to read the suggestion that "there 

is a surplus of outstanding recreational lakes in the immediate 
vicinity of Yellowkni fe" and that the amount of arsenic in Kam 
Lake would be relatively unimportant in the presence of ever increasing 
amount of sewage discharged directly into the lake. I don't be l ieve 
these are credible arguments for the position that discharge of 
essentially raw sewage into Kam Lake is an acceptable solution. 

Your Department also expressed a concern regarding the 
high cost of mechanical treatment and the possible real l ocation 
of funds from other higher priority projects to finance the 
installation of these facilities in Yellowknife . Our Department 
is cognizant of this problem and in our correspondence with the 
Department of Indian Affairs and Northern Development we have 
requested that "new funds " be made avai l able to avoid any dece­
leration of other urgently needed municipal servicing programs in 
the Territories . It should be noted that, at the June 24 Public 
Hearing on sewage disposal, the citizens of Yel l owknife expressed 
their desire that the City construct and operate a properly designed 
sewage disposal facility . 

At this point in time, I am advised that the importanj /n,;t/ t'"' .. 

question relates to the adequacy of mixing provided by surface 1 / ·~t ( J , 
and sub- surface currents in Yellowknife Bay. This, to a l arge ,) l ~, l 
degree, wi ll form the basis for judging the adequacy of various ; ,, <1•",../1:,_ __ , 
treatment options to protect publ ic health as we l l as the / r~---
receiving environment . 

I trus t that members of our respective staffs can work 
effective l y together within the context of t he Water Board ' s 
September 7, 1976, decision not to allow the use of Kam Lake 
for sewage disposal and, using all pertinent information availabl e, 
come to a mutually acceptable so l ution to the sewage disposal 
probl em in Yellowknife . 

J.B. Seaborn 

l 
~ 

~ 

~. 
f ( 
r 
I 

I 

, ,. 
t-.. 

r· 
f 

i · 
["· 
I 

r 
! 

t 
I 



'1 " • ~ I ~ • • 

l -··. /~ .. _,::-,. --+----
J ,:·:.t/. 

t .•·n r 'J,. {.(,, 1 t-.... -; :,I l 

-O ef\., l \J-~1---..fi\ .• 
I . _._-i/l> ~ ~~,-s__~ (\..IN. . 

:::l ·.-:< /,vi,c/"'1,/\,-v\L-<:~ ,IA,~, µ.'"t.t/. 'f., 
~~cqc/\:N d '-~9 R E 
'. ; 

i-;;a,? 
: ... \ Q,' 

a,'-' .. ~. ). P1101 
Is Islands . . 

s L A V E 

- r, . •J ~. --:.· ·-· --,,. .. -....,...~ 



'I\. ,. , , • 

• ' ,l COl'Y FO~ DEPUTY MINISTER 
. . .,·, 

◄• ",.,. t .•.· -
, · ' 

. :' .~ ·-... ~:: . : 
. •, .·\ ~,. :., .' . 
. -~. ,..~ ( . \ . . -:., \.,' 

'I,:,•• ·• • • • ' I o ~ • 

. ". .. . , ', ....... . 

:'{if,:: ·,# I> • 
. -- : 

. \ ... 

,i . Mr. J.B. Se flborn, 
f {;,-: · , D eputy Minister, 

0S0-5-X751 

SEP - 8 1976 

"··· ., .,, ' . ~ E l t C d · . .:.,:d. . . ..... . ,,•, . nv ronmen ana a, 
'y ... ;:;,., .• : .;··: .. ·:. r ._., 14th Floor, 
··:'<1,~/ ~--.!'.:,3;:·•.•";· Fortin Building, 

, ""J}~Y✓~",~"":'ti,~;- , OTT A WA, Ontario. 
' .. . ,. KlA OL} 

·" .. ;. . 

_: ,:.• .. .. 
• j ... , •. 

• • "l·~ .. : :"r" • 

-. .. ..... 

', .... . , ' 
·.>~-~~., 

.;.·~ . 

........ 
: .. 

.'. 

·. ~ .... \ . 

·. ·.• . 

Dear Mr. Seaborn: 

Thank you for your recont l r,f.ter and copy o f tho DOE brief to the 
Northwest Territories Water Board which was prr r rmtr: l at a public heering 
in Yellowknife on 24 June. 

My departmental 1opr ,~st!nt ·1t.lve on th ! \:,r., 1,. i Do3rd, Dr. 'N.H. 
Frost, has attended most of t.heoo c1qll iJorotions a11 ' !r. u1merally of the view 
that sewage lagoons of adequaf.!:? ~lr rJ wocl< o~tla i ":tn1 lly ln the Narth·,vest 
Territories and other system~ er.in c :" .l?: e m ajor 1:i:1qiriN ·1 iq9 und malntenanco 
problems. Thene include freo,.ln':J, overflo wln~1, µ :·ri!onyed mechanlcnl 
breakdowns and the need to be lwat~·J in t h;;i wlnt,.,r. ,'Jo •r specific comments 
are as follows. 

The recreations! advanta ·;ie -; of l<am L ·•1; •.· •,rn rocognizsd and if 
Kam Laka were the only lnke with !!lrni lur odv , 11 t: :q1~·1 i11 the vicinity of 
YE>llowknife its preservation for r '::'t-:f98tional p11· i.'"r,.·· :i \•,10:.;ld be of more 
importance but there aro so m 1-1ny I ekes in proxi111l t.y 1-:, Yellowknife, some 
already partially developed for r:>cr:.· '1tion, thnt V.· 1111 '- ·11<c1:; importance for 
recreation 13 diluted and t h~ C ity •.)i', r,n it a low pl' l1Jf tt.y . F urthermore, os 
you are aware, Kam Lake h B'.l bot'n co,,tnmim~ tcd n v-1' 1,1 1°: years by frequent 
seepages of Con Mine tailings f rom P 11d L n!<c an :;, i i 1 ~ · i f.· ; :;t few years, by 
its usu as o sowage lagoon by tlic 1 •• :i ty of Yc l1 ·1·. ··,:•1lfn to serve, a nearby 
district of the clty on a conl inul~l13 l.1r: si:; and on 0 1·•· r· r l. 1n tu take the city's 
total flow of sewag3 to pre ve'lt fl '~1.i .d 119 from t he c: i ' ·v •· ,:w;;-:-s when pumps to 
Nevin Lake were inopcratlvr. i·J,1 h~•·~\th problen ,,, Inv(' n ~:.ulted from this. 
Drainage from Kam Lake ls t.ov,1H tJ tl:n rwuthwect. br ,,.,y of Unnamed Lake 
and Mac Lake into swampland which is very r,: ,ll 1• i: le for the natural 
purification of sewage. No c1mt8n1l11otlon of ( ~1 t ;1~ •:1avc-i Lako or other 
waters in close proximity to Yello w! 11ife would oc•:•11 . 

• •• /2 
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tvlr. J.U. Seaborn 

From s health standpoint ti,~,; 1.? ar:'! no 9i,:1 i•: •Jt' r- ;j'li ! tions to d iJposcd 
of aewage Into Kam Loke. lt would br '1~ o.lfo end o'I ::;;1t,iafoctory 3a disposal 
into r,Jt.wln Lako has been over tlvi fn -- 1 s since J:ib -3 11 ;1tll r~::: ently, ·.vhen the, 
latter lako became too small to r.r.c ·m,modste Lil'::' IP • rem;ed amounta of 
sewage, from o rspl,!ly expan Hng 1wrdotlon. An '?~:-- .. ll •·mt growth of grC!en 
v09c,tstlon surrounds Nevin Lnkt! ,. 1,lch contrP"lS 1·-lth the baro rock 
surrounding most other lakeo. 

On the othe.r h:md, <fispnir ·.11 ,;f C,?rnrnlnut w.t •1° 1 .-,,"l~J~ into Yellowknife 
Bay would not b'3 ecceptol>le fro• n a herJ lth ~t •u ,•:p,,lnt. It would be 
unocc~ptsblo even with chlMlrntl•·n, '3inca this ... ·,JiJ l-:1 not be adequate to 
make the water aafe for uso by (ridirrn~ nnd othorll who llvs near the shoros 
of this Bay. Durlng flrt,s snd porlnt1o d hl•Jh dem•,,, ,..: , ':.~tor from the Bay l; 
pumped Into the water mslna of th1~ C II y of Yol101•,:,ni fo:. Amoebic Oysentry 
has raache-d as far north as Snow·.M It Ir , thll :·~art'' m·:lt I erritorie:. Amo~bh: 
cysts are known to be rnsistant t:, c :-.J,,, ina tin:1. 

w,,.. do not favour t he rw1p,1w l to (Jiu:;tir.ir ':P :i•~ , .'D 'J il into Pud Lake. 
Pud Lake Is uaod by the Con l 1lna for i:-ontalmnont <Jr ~ljllingr, naturated wlth 
arsenic Md cyanide 11<1lts. Mi11l•n ·tl o•Jtflow Is ,1;-,,i1•-, 1i1e. Increasing the 
Inflow of liquid by adding wat er fr•1rn the sr,wcrG y1c,:Jl,I lncr~ase the outflow 
which ultimately reoche! Gr ~1at !ilnv .. Le!<o. L.H •J~• 1i• qnuntu of sewage and 
tha vary largo amounta of arsenl~ ..-,hich heve c1r:cv1nuhtcd over the yesra 
are not a det1lrable combination c-~P?cblly 11' 1 •~·l11t~tlr.m uf pontaval,mt 
arsenic to trlvalunt arsonlc compcr.111 ! ·. occurs c1<t i-r111lvr•ly. lorg" amounts 
of aewag" could reduco the c1.mt11l1 ,,:1•·'lt of nrseni<:. 

With regurd to o,icnnC:-q• tr~nt,n,mt of 9,, ·1.:i(;,:1 with nutrient 
removal followed by chlortn2tlon 11nu !1ubst~qucnt dl!;r~l1:.lrg,;, lnto Kam LAke, 
w<f hsvo no objections fro~ u h~alt:1 ·•:t 1nc!point. l l ,.i •,1:1•,'q· , w~ do not v;ish to 
support this recomm6ndntiori fer ~nv tmll reeson::i. L1rw would relate to tho 
high cost as cornpored to t~~ loci.i i ~Jovi?rnment 1.:- 1p00 eQI which would be 
ralatlvely lnexpenslve end a ,Jeq1.mt~, tn protect l11i;, IL!1. Another relates to 
our do•Jbts thot the C lty of Ydlu ·11mlfo h,,s t i,, , c ~i'l!)llity of opcratlnc;i 
secondary treatment fscilltl r.a on n c •,ntlnuou~ bu~I •.i ,.:nrfer local conditions. 
Row sewage would b~ dumper! Ir.tr> l'Y: lai~e frequ1~11tl_v. 

Tho p,opos~l to c~•w(• rt. l,; ·,: SmJth~rn 11 d r ~· d K:,m Lnke lnto a 
sownge lagoon ls a varlatlor, of th~i lr.,cul govern" ,rnt pbn, the advantages 
and dindvantoqe, of which nrt'l n!3t r.•:,t lrnly appr•1 •.•11t rd. prr!:;cnt. According 
to Rl'>id, Crowthsr and PartPeru L111•ilJd !{eport ( l'.Jh,) , th'l dam would have 
to br. constructed from shot ro 1..:k .! ,l·:h llj)!)e,-:i • !l l l' ii ' • t i,,_., only prncticoble 
mat1Jrlal avall3ble. Such a d'l;n would ba i:,, rvl.-iuo, expen.,lve ond 
lmpractlcable to renr:ler w.Jt •~r-tiql ,t, Thn c;urfoc'l •11 ti I of tl1e h::go,m woul,i 
be reduced from 521♦ ocrB~l to .l 70 acro:s lf 0·1·11 ~~Ito No. 3, which is 
recommendod, is chol!l~m. T'1e 1lvcr:;1,r1 reti:ml!nn ti .. 1:· ·vr:uld be rcrluct1c to 
180 days. During May lt c,:,uld gQ ,.;s low n!l t..f. d·,.,-n, \t/haroea retention 
porlo,~s up to 365 Jn)'s e.rA rlt!'lli r ··h.>. A t;ivirn• f :,1· 1 •r•::i, tiowcver, in the 
swampland (Pt'!ter Baker SloUl;,lh), ~-•·.ithwost of ·. :,," Ln~0, which would 
function woll d•Jring t hs lon<J d:iyli ·)' .t ho.Jr:: duri, ') , ! •\· , J•J:"l:! t1nd July. Tho 
conatructlon of a porou:, roc:~flll tb o1 would not ')"•:·, .. ,te5 the recreational 
valu~ of tht, northorn t'.r.,o third~' of f~ .. ,n Lake. 

. .. / J 

" 

----·----------
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Mr. J.B. Seaborn 

The deficiency of top soil over the irn~gular surface of the 
Precambrian Shield makes the lmitnllation of sewer extensions outside the 
city difficult and costly and the use of natural wat P.r courses in such rugged 
terrain is convenient and economically reasonable. 

The location of Kam Lake is convenient for SP.\'/age disposal and for 
conveying the liquid to swampland for purification before it reaches Great 
Slave Lake. No lengthy pipelines need to be constructed through miles of 
solid rock. The sewers to Kam Luke have already been i.nstalled by the city 
at a cost of $2,213,000. 

There Is a surplus of outstanding recrn:itional lakes in the 
immediate vicinity of Yellowl<nlfe end the City has set Its priorities with the 
support of the Territorial Government. 

The persistent seepages of Con Mine t <1ilingn from Pud Lake to 
Kam Lake over the years have lncrensed the arsenic content of Kam Lake 
and its marine life making the consumption of f i sh from Kam Lake 
undesirable, but the amount of nrse11ic in t<am Lako would be relatively 
unimportant in the presence of ever increasinq 0mounts of sewage 
discharged directly into the lake. 

There are methods of dealing with eutr1Jpliicn~ion in Kam Lake in 
future if this becomes a problem. The problem a t l'levin Lake is chiefly due 
to overflow to Back Bay caused by the increase in pnpul <1 tion. 

My department is respon~ible for the provis i1:m of advice to the 
Commissioner of the Northwest Territories in mnt:tnrs flffccting the public 
health. Kam Lake was sclect!?d by our Public 1-i•]olth Engineers and 
En·gtneering Consultants as a suit abl '3 place for r-ewnge disposal. Con­
siderable planning and work took pince before the 1-lort hcrn Inland Waters 
Act was passed. We have now reeched the point where the Northwest 
Territories Water Board must reach a decision on the t~asis of the evidence 
presented by the public, by its t echnical commi t t i?e and by the various 
government agencies. 

I appreciate your bringing this matter to P))' attention and thank 
you for the opportunity of exclwngi ng views. 

sbn 

TYPED AUGUST 27, 1976 
WHF /sbn 

Yours sincEJmly, 

ORIGiNAL s :Gt"-'£0 ~·1 

O RIGiNAL S'G: if. PAR 

Je.::n LuFie:n 

Jean Lupien. 
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Ott/lwa , Ontario 

Dear Mr. Lupien: 

SEWAGE DISPOSAL FOR THE CITY OF YELLOWKNIFE 

Enclosed for your information is a copy of the DOE brief 
presented to the Northwest Territories Water Board publ i c hearing 
hel d on June 24 , 1976, at Yellowknife. 

As you are probably aware , the Ci ty of Yellowknife has 
appl ied t o the Water Board to convert part of Ka111 _Lake,_Unna~ed 
Lake and Mac Lake to sewage lagoons . From the viewpoint of long 
term- env i ronment-ai -management , Env i ronment Canada cons i ders that 
the ~onversion of all or part of these recreationa lly useful , 
fish i nhabited lakes to sewage l agoons is the least des i rable 
sewage di sposa l al ternative. 

The City of Yellowknife, aside from being the capital 

i 

of the Northwest Territori es, represents the headquarters of 
act i vi ty for the Federa l govern111ent in the Territories. We are 
therefore very concerned about the potential negative precedent 
t hat may be set shoul d the least cost sewage lagoon alternative 
proposed by the City be endorsed. Furthermore, 11,e fear that the 
establ ishment of such a precedent wou ld seriously jeopardize our 
on-going activ i ties to promote the adopti on of sound environmental 
management pract i ces by other municipalities, particularly those 
in the North . 

Environment Canada would therefore appreciate any support 
and/or endorsement that your Department can prov ide for our recom­
mendati on that the Ci ty of Yellowkn i fe i nstall a properly designed 

I,/ 
/ I 
ti and 1 ocated sew~e t reatmeni_pJ..fil!t. ·---· 

Your c,:onsideration of th i s u~ matter i s greatly 
apprec i ated. 

Encl osure. 

/ Yours s i ne re ly~/ 

~ / _. 
✓/~ - i .· 

/~,~~~'~•·. 
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SEWAGE DISPOSAL FOR THE CITY OF YELLOWKNIFE 

Enclosed for your information is a copy of the DOE brief 
presented to the Northwest Territories Water Board public hearing 
held on June 24, 1976, at Yellowknife . .. 

As you ale probably aware, the City of Yellowknife has 
applied to the Water Board to convert part of Kam Lake, Unnamed 
Lake and Mac Lake to sewage lagoons. From the viewpoint oTTong 
term environITTenta4- management, Environment Canada considers that 
the conversion of all or part of these recreationally useful, 
fish inhabited lakes to sewage lagoons is the least desirable 
sewage disposal alternative. 

The City of Yellowknife, aside from being the capital 
of the Northwest Territories , represents the headquarters of 
activity for the Federal government in the Territories. We are 
therefore very concerned about the potential negative precedent 
that may be set should the least cost sewage lagoon alternative 
proposed by the City be endorsed. Furthermore, we fear that the 
establishment of such a precedent would seriously jeopardize our 
on-going activities to promote the adoption of sound environmental 
management practices by other municipalities, particularly those 
in the North . 

Environment Canada would therefore appreciate any support 
and/or endorsement that your Department can provide for our recom­
mendation that the Cit~ of Yellowknife install a properly designed 
and located sewage tre tmeot plant. 

Your consideration of this urgent matter is greatly 
appreciated. -----

Enclosure. 
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Deputy Minister 
Environment Canada 

Sous-ministre 
Environnement Canada 

Mr. J. A. Bcrgassc, 
Chairman Northwest Territories 

Water Board, 
City of Yellowknife, 
P.O. Box 1500, 

Ottawa, Ontario 

Yellowknife, Northwest Territories 

Dear Mr. Bergasse: 

Environment Canada has prepared the attached brief for 
presentation to the Northwest Territories Water Board Public Hearing 
on Sewage Disposal for the City of Yellowknife. The brief presents 
environmental information which Environment Canada feels should be 
considered by th~ Water Board in their review of the City of Yellowknife's 
application for a license to dispose of their sewage. 

The brief makes no recommendations and is intended only to 
provide the Water Board with information on the environmental concerns 
associated with the disposal of their sewage. 

It is Environment Canada's hope that the brief will better 
enable the Water Board to determine which is the least environmentally 
damaging disposal scheme and for -this purpose the brief is respectfully 
submitted. 

Yours sincerely, 

'-___ ,.. S:t ___ 
J.B. Seaborn 
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1. Introduction 

On December 15, 1972, the City of Yellowknife made application to 

the Northwest Territories Water Board for a permit to use Kam Lake for 

sewage di_sposal. After reviewing the impact of usjng Kam Lake as a sewage 

disposal site the Environmental Protection Service sent a letter to the 

Chairman of the Water Board on May 6, 1974 outlining some of the environmental 

concerns associated with using Kam Lake as a sewage lagoon. Subsequent 

to this letter and at the request of the City of Yellowknife, Environment 

Canada prepared a report entitled "Review of Proposed Sewage Disposal to 

Kam Lake, N.W.T." (EPS 8-NW-75-1) which concluded that Kam Lake had 

intrinsic value for fisheries and recreational use and that the use of the 

lake as a sewage lagoon would contravene the Fisheries Act. The 

report reco111I11ended that after treatment, sewage disposal to Great Slave 

Lake through a properly designed and located outfall, would probably 

be acceptable was,tewater treatment for the City of Yellowknife. 

In a lette/ dated May 6, 1975 to the Mayor of Yellowknife, the 

Chairman of the Northwest Territories Water Board asked the City of 

Yellowknife to undertake the following work: 

"l. Studies must be carried out to demonstrate 

that Kam Lake will operate efficiently to 

degrade sewage, and organic matter produced 

in the lake by the sewage nutrients, to a 

quality comparable to secondary treated 

effluent with an organic loading from 15,000 

people. 

2. The City must evaluate all true costs of utilizing 

Kam Lake as a sewage lagoon including devaluation 

of lands for potential development as well as 

recreational use. 

3. The City must evaluate alternative sewage disposal 

schemes." 

To provide this information the City hired a consulting firm, Reid, 

Crowther and Partners Limited, to study liquid waste disposal for 

the City of Yellowknife . Personnel from the Department of Indian 

Affairs and Northern Development, the Government of the Northwest 

Territories and Environment Canada assisted the city_ in preparing 

the terms of reference for the study and also provided technical 

information t~ the consultants. 
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Environment Canada , at the request of the City of 

Yellowknife sent a letter to Mr . Bob Simons, Secretary Manager, 

City of Yellowknife, dated November 7, 1975 (Appendix A), 

recommending certain minimum effluent criteria which would be 

necessary to protect the various receiving waters in the area . 

These recommended minimum effluent criteria were based on existing 

information regarding the impact of sewage effluents on receiving 

waters and it was indicated that site specific monitoring would 

be necessary to more accurately determine the minimum acceptable 

effluent criteria . The consultant considered these criteria 

in the development of sewage treatment alternatives for the 

City. 

Due to lack of funds the original terms of reference 

could not be completely addressed . This resulted in the report , 
being prepared us~ng existing information onl y. An important 

section concerning the approximation of the effects of discharging 

primary and secondary effluents to Yellowknife Bay was deleted 

from the study. 

Environment Canada reviewed the first and second drafts 

of the consultant ' s report and made suggestions for improvement . 

As the consultant ' s repor t (Reid, Crowther & Partners 

Limited , 1976) represents part of the City of Yellowknife's 

submission to the Water Board for disposal of liquid wastes, 

Environment Canada is presenting in this brief their environ­

mental concerns regarding sewage disposal for the City of 

Yellowknife. The intent of the brief is to provide information 

to the Water Board which will aid the Board in determining the 

least environmentally damaging sewage disposal scheme for the 

City of Yellowknife. 

In the following discussion each of the sewage disposal 

alternatives, as outlined in the Reid, Crowther and Partners 

Limited report on Liquid Waste Disposal for the City of 

Yellowknife, are reviewed and environmental considerations are 

examined. 

2. 

2.0 

Treatment Alternatives 

Location of Mechanical Treatment Plant 

The proposed location of a mechanical treatment plant 

at the head Qf Kam Lake is undesirable in that : 
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1. it would reduce the recreational value of 

this part of the lake; 

2. it could eliminate the excellent access to the 

northern part of the lake; 

3. the plant would be within 1500' of the 

Frame Lake South Subdivision and Correc­

tional Institute and within 2000' of the 

Northland Mobile Home park and; 

4. there may be limited space for future plant 

expansion. 

A treatment plant location between the head of Kam 

Lake and the ultimate discharge, which is relatively isolated 

from residential housing and will accommodate future treatment 

plant expansion is more desirable. ~ 

2.1 Mechanical Treatme~!..._:- Discharge to J~llowknife B~ 

The Environmental Protection Service recommended to 

the City of Yellowknife that the minimum effluent criteria 

for sewage disposal to Great Slave Lake (i.e. Yellowknife Bay) 

be primary treatment with disinfection and pr.eferably secondary 

treatment with disinfection plus provision of an acceptable 

djffused outfall (Appendix A). Reid, Crowthe~and Partners 

Ltd. concurred with these minimum effluent criteria and stated 

(page 44): 

II it is therefore concluded that lower Yellowknife 

Bay, at a point midway between Negus Point and Kam 

Lake, would be a suitable receiving body for disinfected 

primary effluent, but that if costs are not substan­

tially greater, that disinfected secondary effluent 

would be preferable". 

However, Reid, Crowther and Partners Limited also 

:Indicated that due to the dearth of information on the sub-surface 

currents in Yellowknife Bay further field measurements, would 

be necessary to determine the effects and optimum location of 

the outfall diffuser. 
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It is well recognized that Yellowknife Bay is: 

1. of i.ntrinsic value to the citizens of Yellowknife 

due to 'its size and proximity to the City; 

2. used as a sports fishery; 

3. used by the residents of Detah as a food 

fishery and a water supply; 

4. used as an area for cottage development, and; 

5. used for recreation during the summer and winter; 

and it is therefore essential that the sewage effluent discharged 

to the Bay be of a quality such that the above uses are protected. 

With a properly designed and located mechanical sewage 

treatment facility it should be possible to phase construction 

of the facjljty to meet the future sewage disposal requirements 

of the City for an indefinite period. The degree to which 

construction can be phased will be a function of the required 

effluent quality, the existing and projected sewage loadings, 

and the availability of funds. 

The consultant has estimated the total capital cost 

of primary treatment and chlorination, with discharge to Yellowknife 

Bay, at $2,610,000. Secondary treatment plus chlorination, with 

discharge to Yellowknife Bay, is estimated t~have a total capital 

cost of $3,650,000. 

2.2 Mechanical Treatment - Discharge to Pud Lake 

This treatment alternative involves the discharge of 

secondary effluent to Pud Lake. Pud Lake and the Lakes downstream 

of Pud, which are used as tailing ponds by the Cominco mine, 

would convey the treated sewage to Great Slave Lake. These 

lakes are not considered as part of the overall treatment 

system but merely as a discharge route to Great Slave Lake. The 

consultant estimates this treatment alternative has a total 

capital cost of $2,550,000. 

Environment Canada's principal concern respecting this 

treatment alternative is that the increased flow through the Pud 

Lake watershed, resulting from the sewage discharge, could increase 

the heavy metal contaminants deposited in Yellowknife Bay, and 
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if it can be shown that discharging the City's treated sewage 

to Pud Lake has no adverse effects on the treatment of the 

Cominco mine tailings then this treatment alternative would 

be attractive because it offers an economical discharge route 

to Great Slave Lake. 

As discussed above the location of a mechanical treatment 

plant at the head of Kam Lake is undesirable from an environmental 

standpoint and a location between the head of Kam Lake and Pud 

Lake, which is relatively isolated from residential housing yet 

will accomodate future treatment plant expansion is more desirable. 

2.3 Secondary Treatment with Nutrient Removal Followed by 
Chlorination - Discharge to Kam Lak_e _______ _ 

The "Review of Proposed Sewage Disposal to Kam Lake, 

N.W.T." (EPS 8 -NW-75-1) report stated that a very high level of 

sewage treatment would be required to protect Kam Lake if it 

was used as a receiving body for the City of Yellowknife's 

sewage. Although the above sewage treatment alternative, which 

the consultant estimates would cost $3,300,000., would provide 

a high level of treatment, nutrient removal would not likely be 

sufficient to prevent eutrophication of Kam Lake. 

The level of nutrient removal required to protect 

Kam Lake from eutrophying would seem to preclude from further 
"; 

consideration any treatment scheme which discharges to Kam Lake 

and is designed to protect the lake. 

2.4 Conversion of the Southern Third of Kam Lake into a 
Sewage Lagoon - Discharge through Unnamed Lake and 
Mac Lake to Great Slave Lake 

This treatment alternative, which the consultant estimates 

will have a total capital cost of $1,470,000., involves converting 

a portion of Kam Lake and Unnamed Lake and Mac Lake into consecutive 

sewage lagoons. As the conversion of these lakes into sewage 

lagoons would represent a considerable change in the natural 

environment of the area, there are many engineering and resource 

considerations which must be examined when reviewing this alternative. 

2.4.1 Engineering Consideration~ 

Reid, Crowther and Partners (1976), page 79, state "The 

proposed lagoon," i.e. the southern third of Kam Lake", meets 

loading criteria satisfactorily but does not generally conform with 
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accepted physical criteria ••. ". The lagoons non-conformity 

to accepted physical design criteria may have adverse effects 

on overall lagoon operation as the following excerpts on physical 

design criteria for lagoons, taken from Waste Treatment Lagoons -

State of the Art (EPS-17090-EHX 07/71) illustrate, 

"A pond site should be as far as practicable from 

habitation or any area which may be built up within 

a rea sonable future period". 

"If practicable, ponds should be located so that local 

prevailing winds will be in the direction of uninhabited 

areas. Preference should be given sites which will 

permit an unobstructed sweep across the ponds, especially 

in the direction of the local prevailing winds." 

"Location of ponds in watersheds receiving significant 

amounts of runoff water is discouraged unless adequate 

provisions are made to divert storm water around the 

ponds and otherwise protect pond embanlanents." 

"M.aximum normal liquid depth should be 5 feet." (Note: 

Dawson and Grainge (1969) recommended that ponds at 

Yellowknife be 6 feet deep because the maximum lagoon 

ice cover that can be expected is 3 feet). 

le 
The southern third of Kam Lake does'.not conform to the 

above criteria. The average depth of the lake is 18 feet and 

the prevailing winds blow toward the City. The rugged 

shoreline which shelters the lake will reduce mlxing. 

Surface run-off, based on natural outflow measurements by Dr. 

Greg Bruns ki ll (Figure 1) indicate that 41-71% of the annual 

outflow at Kam Lake occurs during the month of May, If the 

southern third of Kam Lake is used as a sewage lagoon the average 

retention time based on 1990 city sewage volumes would be 180 

days. However during the month of May the retention time of 

sewage would be reduced to 46-72 days using 1990 sewage flows 

and to 50-83 days using 1975 sewage flows. This means that 

during May much of the sewage deposited during the winter, which 

has only rece :f.ved the equivalent of primary treatment, will be 

flush_ed out of the lagoon withou t receiving biological treatment. 

Dawson and Gra inge (1969) recommended a r e t ention time of 240-

365 days for single cell long-re t ention lagoon in arctic and sub­

Rrrtic- r egions . 
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2.4.2 Resource Considerations 

One reason presented in favor of using Kam Lake as a 

sewage lagoon is that ·there are a large number of lakes in the 

Yellowknife area and that the removal of part of Kam Lake, Unnamed 

Lake and Mac Lake from the inventory of lakes will not represent 

a significant loss in the number of lakes. Figure 2, however, 

illustrates that while there are a relatively large number of 

lakes surrounding Yellowknife and within the developed and 

future development areas of Yellowknife many of these lakes have 

had their recreational value reduced or lost through alienation 

by man. 

The existing and future recreational value of Kam Lake 

to the citizens of Yellowknife is difficult to determine because 

very little information is available regarding the recreational 

uses of the lakes surrounding the City. However, the following 

excerpt from the "City of Yellowknife, N.W.T. - General Plan 

Provision - 1976" by Makale, Holloway & Associates Ltd. discusses 

recreational patterns that might ' be expected in the vicinity of 

Yellowknife: 

"The bulk of recreationalists are dependent initially on 

car aacess, especially in day use ~ituations, which 

may be combined with foot or boat or may terminate 

with facilities provided at the car access terminus. 

The access pattern tends to cluster recreationalists 

in areas and on water bodies that have good/adequate 

car access. So even though approximately one-third 

of · the total surface area is covered by water bodies, 

human use of this resource tend to be concentrated 

on a relatively small number of lakes within the 

Yellowknife area. These are areas where access combines 

with desirable natural features such as fish abundance, 

shoreline scenery and extensive safe navigable water 

surface. The pattern of outdoor recreation in winter 

tends to centre closer to Yellowknife and to car access 

points, but is then more dispersed from these main 

centres. This is a f unction of winter all terrain 

vehicles that are not limited to navigable waterways." 
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From the above it would appear that Kam Lake, which is 

larger than Long Lake, Grace Lake or Frame Lake, has excellent 

road access and is extremely close to the City of Yellowknife, 

has good recreational value. The shoreline of Kam Lake is steep 

and rugged similar to the shoreline found on Grace Lake. 

Past and present uses of Kam Lake which include boating, fishing, 

cross-country skiing, hiking and skidooing have been and are 

being discouraged due to past mining waste overflows from Pud 

Lake to Kam Lake and the present discharge of raw sewage to the 

lake. A sign, posted by the City, at the northern end of the 

lake warns potential users that the lake is not considered safe 

for recreational use. 

Rejd, Crowther and Partners Ltd. (1976), page 79, state: 

"The addition of sewage to the lake would reduce and 

eventually destroy the fish life there at present." 

Kam Lake supports whitefish, walleye, cisco, pike and grayling 

which are all recreational gamefish (Healey and Woodall, 1973; 

EPS 8-NW-75-1). The EPS 8-NW-75-1 report by Environment Canada 

also indicated that if sewage discharge to Kam Lake was eliminated 

the following would likely occur: 

1. there would be increase in fish population, 

fish biomass and the average size and age of 

fish but a decrease in growth rates, and 

2. there could be an increase in total fish productivity 

to a level perhaps exceeding that of Grace Lake. 

The above occurences could make Kam Lake an excellent 

recreational fishery. 

It would appear that the recreational and fisheries 

potential of Kam Lake has not been recognized to date because of the 

previous and present alienation of Kam Lake by man. 

The conversion of only the southern one-third of Kam 

Lake into a sewage lagoon through the construction of a porous 

rockfill dam, would likely reduce the recreational value of the 

northern part of the lake. The proxi mity of the lagoon to the 

northern part of the lake and the possibility of sewage contam­

i nation of the lake would probably de ter people from using the l ake. 
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'l'lic prevall in~ wlnds which during the period May to November, arc 

from the south and east 55% of the time, would carry any odours 

from the lagoon to the northern part of Kam Lake and to Grace Lake. 

These odours would reduce the recreational value of the northern part 

of the lake. 

The fisheries potential of the northern part of Kam Lake 

may also be affected by the construction of a control structure at 

the south end of Kam Lake if a migratory path of fish from Great Slave 

Lake to Kam Lake and Grace Lake exists. Although no information on 

fish migration into Kam Lake has been documented, Healey and Woodall 

(1973) suggested that one possible explanation for the occurrence 

of grayling in Kam Lake is migration from Great Slave Lake. 

The use of a part of Karn Lake as a sewage lagoon would 

result in the eutrophication of Unnamed and Mac Lakes and the loss 

of any present and future recreational or fisheries value these lakes 

may have. 

Based on the projected sewage loadings from the City of 

Yellowknife the southern one-third of Kam Lake can operate as a sewage 

lagoon until the year 1990. At this time upgrading will be required 

and the consultant has suggested that anaerobic lagoons be added . With 

the unfavourable prevailing winds anaerobic lagoops could create severe 

odour problems in the area. 

3. Summary 

In summary, Environment Canada strongly suggests to the 

Northwest Territories Water Board that the use of Kam Lake, Unnamed 

Lake and Mac Lake as sewage lagoons is the least desirable of the sewage 

disposal alternatives considered. 

Such use would destroy the fishery and recreational value of 

these lakes, and seriously reduce the potential of the surrounding area 

for recreational and residential use. 
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Regardless of which treatment alternative is chosen, 

continuous monitoring of the sewage influent and effluent should be 

undertaken to ensure the sewage disposal facility is providing the 

desired level of treatment. Continuous monitoring of the receiving 

water should also be undertaken to ensure that the level of sewage 

treatment being provided is adequate to protect the receiving water. 
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APPENDIX A 

LETTER TO CITY OF YELLOWKNIFE FROM 
ENVIRONMENTAL PROTECTION SERVICE 
RECOMMENDING MINIMUM EFFLUENT 
CRITERIA TO VARIOUS RECEIVING 
BODIES OF WATER. 



• .. 
Environment 
Canada 

Environnement 
Canada 

Environmental Protection de 
Protection !'Environnement 

P.O. Box 2310 
Yellowknife, N.W.T. 

November 7, 1975 

Mr. Bob Simons 
Secretary Manager 
City of Yellowknife 
Yellowknife, N.W.T. 

Dear Mr. Simons: 

NOV l ·11975 
= \ .. • · .: -= c ,;: ·i·v.= 

TO 

---:=:-:~---_J 
f 1h'!~ONMCNTAt PROTECTION 

NOV 111975 

O.,r li!e Noueretir.,-,ce 4 O 4 S -1 /Ye 

Re: City of Yellowknife Sewage Treatment Alternatives 
- Recommended Minimum Eff~uent Criteria 

In respons e to a request by the City for guidance regarding 
the minimum effluc,.t criteria that DOE would recommend to 
the N.W.T. Water Board for the disposal of se~age to the 
various receiving bodies of water being considered in the 
study of sewage treatment alternatives for the City of 
Yellowknife, I present the following: 

(a) Great Slave Lake (i.e., Yellowknife Bay) - minimum 
of primary treatment with disinfecition and prefer­
ably secondary treatment with disinfection plus 
provision of acceptable diffuser outfall. 

(b) 

(c) 

lOJ 

(e) 

Back Bav - as an interim measure primary treatment 
with chiorination. Discharge on a permanent basis 
would require secondary treatment with disinfection. 
Kam Lake - minimum of secondary treatment followed 
by nutrient removal, then disinfection. 
Unnamed, Mac and Octopus Lakes - minimum of second­
ary treatment with disinfection. 

Pud Lake - high arsenic content of lake precludes 
its use as receiving water based on present infor­
mation. 

It should be noted that: the min,lmum efflucmt Ui teria are 
based on the existing knowledge of the various water bodies 

••••• 2 
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and may be subject to change as a result of further study 
and monitoring that will undoubte<lly take place after the 
ultimate receiving body is decided up~n. · 

By c1 copy of thi.s letter, I am also informing the N.h'.T. 
Water noaru of the nbove-recommcnc.lcd DOE minimum effluent 
criteria. 

Yours truly, 

a(;J £1',,, 
.., J, Br/ant 

~s~~ict Manager 

WJB/jp 

cc: N.W.T. Water Board Members 
A.E. Ganske 
N.A. Jacobsen 
·r. Kraft 
1f. J. Ea tock 
G. Webster 
D. llay 
V. Christe11sen 
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Deputy Minister Sous-ministre 
Environment Canada Environnement Canada 

Mr. J. Lupien 
Deputy Minister 

Ottawa, Ontario 
KIA OH3 

Depart ment of National Health and Welfare 
General Purpose Building 
Ottawa, Ontario 

Dear Mr. Lupien: 

NHW - RCco:ms SEllYICCS DIV. 
ADMIN. BR. RECORDS OFFICC 

' I 
Relcred to ........ ~·"".""'."""" .:~ ...... ,---

:; AUG ;9/ ti 
rile No ..... " .. ./.0.o .. L~ .... $ .. :..U ....... ____ .. . 

Chg·d. IO ....................... " ... ·"···"···-·· .... " .• " ...... . 

SEWAGE DISPOSAL FOR THE CITY OF YELLOWKNIFE 

Enclosed for your information is a copy of the DOE brief 
presented to the Northwest Territories Water Board public hearing 
held -0n June 24, 1976, at Yellowknife. 

As you ale probably aware, the City of Yellowknife has 
applied to the Water Board to convert part of Kam Lake, Unnamed 
Lake and Mac Lake to sewage lagoons. From the . viewpoint onong 
term environmental- management, Environment Canada considers that 
the conversion of all or part of these recreationally useful, 
fish inhabited lakes to sewage lagoons is the least desirable 
sewage disposal alternative. 

The City of Yellowknife, aside from being the capital 
of the Northwest Territories, represents the headquar t ers of 
activity for the Federal government in the Territories. We are 
therefore very concerned about the potential negative precedent 
that may be set should the least cost sewage lagoon alternative 
proposed by the City be endorsed. Furthermore, we fear that the 
establishment of such a precedent would seriously jeopardize our 
on-going activities to promote the adoption of sound environmental 
management practices by other municipalities, particularly those 
in the North . 

Environment Canada would therefore appreciate any support 
and/or endorsement that your Department can provide for our recom­
mendation that the Cit~ of Yellowknife install a properly designed 

and located sewi!.9e tre tment plant. 

Your consideration of this urgent matter is greatly 
appreciated. 

Yours 

Enclosure. 

It EC U Sos­
stu~ M1ru t ft E rum1,.l 

r~ 'A si1·.•·~ 
AU; 9 v 0 

D1.t .., , , r,ii,,. ' .· . F 
V .._ , \ 17 

NAT.• .-._L 1~:_..H H 

RE CEI V ED 



Environment Environnement 
Canada ,., · Canada 

Northw~st Territories 
Water Board Public Heating 
on the City of Yellowknife 
Application for 
Water Use ticense 
June 24, 1976 

PREPARED BY 

ENVIRONMENT CANADA 

JUNE ; 1976 
' ,, . 
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Deputy Minister Sous-ministre 
Environment Canada Environnement Canada 

Mr. J. A. Bergasse, 
Chairman Northwest Territories 

Water Board, 
City of Yellowknife, 
P.O. Box 1500, 

Ottawa, Ontario 

Yellowknife, Northwest Territories 

Dear Mr. Bergasse: 

Environment Canada has prepared the attached brief for 
presentation to the Northwest Territories Water Board Public Hearing 
on Sewage Disposal for the City of Yellowknife. The brief presents 
environmental information which Environment Canada feels should be 
considered by th~ Water Board in their review of the City of Yellowknife's 
application for a license to dispose of their sewage. 

The brief makes no recommendations and is intended only to 
provide the Water Board with information on the environmental concerns 
associated with the disposal of their sewage. 

It is Environment Canada's hope that the brief will better 
enable the Water Board to determine which is the least environmentally 
damaging disposal scheme and for this purpose the brief is respectfully 
submitted. 

Yours sincerely, 

~·~l~ 
J.B. Seaborn 
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1. Introduction 

On December 15, 1972, the City of Yellowknife made application to 

the Northwest Territories Water Board for a permit to use Kam Lake for 

sewage disposal. After reviewing the impact of using Kam Lake as a sewage 

disposal site the Environmental Protection Service sent a letter to the 

Chairman of the Water Board on May 6, 1974 outlining some of the environmental 

concerns associated with using Kam Lake as a sewage lagoon. Subsequent 

to this letter and at the request of the City of Yellowknife, Environment 

Canada prepared a report entitled ''Review of Proposed Sewage Disposal to 

Kam Lake, N.W.T." (EPS 8-NW-75-1) which concluded that Kam Lake had 

intrinsic value for fisheries and recreational use and that the use of the 

lake as a sewage lagoon would contravene the Fisheries Act. The 

report recolJlDlended that after treatment, sewage disposal to Great Slave 

Lake through a properly designed and located outfall, would probably 

be acceptable wa~tewater treatment for the City of Yellowknife. 
> In a letter· dated May 6, 1975 to the Mayor of Yellowknife, the 

Chairman of the Northwest Territories Water Board asked the City of 

Yellowknife to undertake the following work: 

"l. Studies must be carried out to demonstrate 

that Kam Lake will operate efficiently to 

degrade sewage, and organic matter produced 

in the lake by the sewage nutrients, to a 

quality comparable to secondary treated 

effluent with an organic loading from 15,000 

people. 

2. The City must evaluate all true costs of utilizing 

Kam Lake as a sewage lagoon including devaluation 

of lands for potential development as well as 

recreational use. 

3. The City must evaluate alternative sewage disposal 

schemes." 

To provide this information the City hired a consulting firm, Reid, 

Crowther and Partners Limited, to study liquid waste disposal for 

the City of Yellowknife. Personnel from the Department of Indian 

Affairs and Northern Development, the. Government of the Northwest 

Territories and Environment Canada assisted the city in preparing 

the terms of reference for the study and als·o provided technical 

information t9 the consultants. 
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Environment Canada, at the request of the City of 

Yellowknife sent a letter to Mr. Bob Simons, Secretary Manager, 

City of Yellowknife, dated November 7, 1975 (Appendix A), 

recommending certain minimum effluent criteria which would be 

necessary to protect the various receiving waters in the area . 

These recommended minimum effluent criteria were based on existing 

information regarding the impact of sewage effluents on receiving 

waters and it was indicated that site specific monitoring would 

be necessary to more accurately determine the minimum acceptable 

effluent criteria . The consultant considered these criteria 

in the development of sewage treatment alternatives for the 

City. 

Due to lack of funds the original terms of reference 

could not be completely addressed. This resulted in the report 

being prepared us'ing existing information only. An important 

section concerning the approximation of the effects of discharging 

primary and secondary effluents to Yellowknife Bay was deleted 

from the study. 

Environment Canada reviewed the first and second drafts 

of the consultant 's report and made suggestions for improvement. 

As the consultant's report (Reid, Crowther & Partners 

Limited, 1976) represents part of the City of Yellowknife's 

submission to the Water Board fo r disposal of liquid wastes, 

Environment Canada is presenting in this brief their environ­

mental concerns regarding sewage disposal for the City of 

Yellowknife. The intent of the brief is to provide information 

to the Water Board which will aid the Board in determining the 

least environmentally damaging sewage disposal scheme for the 

City of Yellowknife. 

In the following discussion each of the sewage disposal 

alternatives, as outlined in the Reid, Crowther and Partners 

Limited report on Liquid Waste Disposal for the City of 

Yellowknife, are reviewed and environmental considerations are 

examined. 

2. 

2.0 

rreatment Alternatives 

Location of Mechanical Treatment Plant 

The proposed location of a mechanical treatment plant 

at the head qf Kam Lake is· undesirable in that: 
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1.. it would reduce the recreational value of 

this part of the lake; 

2. it could eliminate the excellent access to the 

northern part of the lake; 

3. the plant would be within 1500' of the 

Frame Lake South Subdivision and Correc­

tional Institute and within 2000' of the 

Northland Mobile Home park and; 

4. there may be limited space for future plant 

expansion. 

A treatment plant location between the head of Kam 

Lake and the ultimate discharge, which is relatively isolated 

from residential housing and will accommodate future treatment 

plant expansion is more desirable. 

2.1 Mechanical Treatment - Discharge to J~llowknife B~ 

The Environmental Protection Service recommended to 

the City of Yellowknife that the minimum effluent criteria 

for sewage disposal to Great Slave Lake (i.e. Yellowknife Bay) 

be primary treatment with disinfectjon and preferably secondary 

treatment with disinfection plus provi.sion of an acceptable 

diffused outfall (Appendix A). Reid, Crowthe~and Partners 

Ltd. concurred with these minimum efflu~nt criteria and stated 

(page 44): 

II it is therefore concluded that lower Yellowknife 

Bay, at a point midway between Negus Point and Kam 

Lake, would be a suitable receiving body for disinfected 

primary effluent, but that if costs are not substan­

tially greater, that disinfected secondary effluent 

would be preferable" . 

However, Reid, Crowther and Partners Limited also 

indicated that due to the dearth of information on the sub-surface 

currents in Yellowknife Bay further field measurements, would 

be necessary to determine the effects and optimum location of 

the outfall diffuser. 



-
- 4 -

It is well recognized that Yellowknife Bay is: 

1. of intrinsic value to the citizens of Yellowknife 

due to 'its size and proximity to the City; 

2. used as a sports fishery; 

3. used by the residents of Detah as a food 

fishery and a water supply; 

4. used as an area for cottage development, and; 

5. used for recreation during the summer and winter; 

and it is therefore essential that the sewage effluent discharged 

to the Bay be of a quality such that the above uses are protected. 

With a properly designed and located mechanical sewage 

treatment facility it should be possible to phase construction 

of the facjlity to meet the future sewage disposal requirements 

of the City for an indefinite period. The degree to which 

construction can be phased will be a function of the required 

effluent quality, the existing and projected sewage loadings, 

and the avaflability of funds. 

The consultant has estimated the total capital cost 

of primary treatment and chlorination, with discharge to Yellowknife 

Bay, at $2,610,000. Secondary treatment plus chlorination, with 

discharge to Yellowknife Bay, is estimated tclhave a total capital 

cost of $3,650,000. 

2.2 Mechanical Treatment - Discharge to Pud Lake 

This treatment alternative involves the discharge of 

secondary effluent to Pud Lake. Pud Lake and the Lakes downstream 

of Pud, which are used as tailing ponds by the Cominco mine, 

would convey the treated sewage to Great Slave Lake. These 

lakes arc not considered as part of the overall treatment 

system but merely as a discharge route to Great Slave Lake. The 

consultant estimates tliis treatment alternative has a total 

capital cost of $2,550,000. 

Environment Canada's principal concern respecting this 

treatment alternative is that the increased flow through the Pud 

Lake watershed, resulting from the sewage discharge, could increase 

the heavy metal contaminants deposited in Yellowknife Bay, and 
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if it can be shown that discharging the City's treated sewage 

to Pud Lake has no adverse effects on the treatment of the 

Cominco mine tai-lings then this treatment alternative would 

be attractive because- it offers an economical discharge route 

to Great Slave Lake. 

As discussed above the location of a mechanical treatment 

plant at the head of Kam Lake is undesirable from an environmental 

standpoint and a location between the head of Kam Lake and Pud 

Lake, which is relatively isolated from residential housing yet 

will accomodate future treatment plant expansion is more desirable. 

2.3 Secondary Treatment with Nutrient Removal Followed by 
Chlorination - Discharge to Kam Lak~e ______ _ 

The "Review of Proposed Sewage Disposal to Kam Lake, 

N.W.T." (EPS 8 -NW-75-1) re.port stated that a very high level of 

sewage treatment would be required to protect Kam Lake if it 

was used as a r eceiving body for the City of Yellowknife's 

sewage. Although the above sewage treatment alternative, which 

the consultant estimates would cost $3,300,000., would provide 

a high level of treatment, nutrient r emoval would not likely be 

sufficient to prevent eutrophication of Kam Lake. 

The level of nutrient removal required to protect 

Kam Lake from eutrophying would seem to prec].ude from further ... 
consideration any treatment scheme which discharges to Kam Lake 

and is designed to protect the lake. 

2.4 Conversion of the Southern Third of Kam Lake into a 
Sewage Lagoon - Discharge through Unnamed Lake and 
Hae Lake to Great Slave Lake :c.;::_c~,=:~=-------
This treatment alternative, which the consultant estimates 

will have a total capital cost of $1,470,000., involves converting 

a portion of Kam Lake and Unnamed Lake and Mac Lake into consecutive 

sewage lagoons. As the conversjon of these lakes into sewage 

lagoons would represent a considerable change in the natural 

environment of the area , there are many engineering and resource 

considerations which must be examined when reviewing this alternative. 

2.4.1 Engineering Considerations 

Reid, Crowther and Pa rtners (1976), page 79, state "The 

proposed lagoon," i.e. the southern third of Kam Lake", meets 

loading criteria satisfactorjly but does not generally conform with 
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accepted physical criteria II . . . . The lagoons non-conformity 

to accepted physical design criteria may have adverse effects 

on overall lagoon operation as the following excerpts on physical 

design criteria for lagoons, taken from Waste Treatment Lagoons -

State of the Art (EPS-17090-EHX 07/71) illustrate. 

"A pond site should be as far as practicable from 

habitation or any area which may be built up within 

a reasonable future period". 

"If practicable, ponds should be located so that local 

prevailing winds will be in the direction of uninhabited 

areas. Preference should be given sites which will 

pennit an unobstructed sweep across the ponds, especially 

in the direction of the local prevailing winds." 

"Location of ponds in watersheds receiving significant 

amounts of runoff water is discouraged unless adequate 

provisions are made to divert storm water around the 

ponds and otherwise protect pond embankments." 

"14.aximum normal liquid depth should be 5 feet." (Note: 

Dawson and Grainge (1969) recommended that ponds at 

Yellowknife be 6 feet deep because the maximum lagoon 

ice cover that can be expected is 3 feet). 

The southern third of Kam Lake does1iot conform to the 

above criteria. The average depth of the lake is 18 feet and 

the prevailing winds blow toward the City. The rugged 

shoreline which shelters the lake will reduce mlxing. 

Surface run-of f, based on natural outflow measurements by Dr. 

Greg Brunskill (Figure 1) indicate that 41-71% of the annual 

outflow at Kam Lake occurs during the month of May. If the 

southern third of Kam Lake is used as a sewage lagoon the average 

retention time based on 1990 city sewage volumes would be 180 

days. However during the month of Hay the retention time of 

sewage would be reduced to 46-72 days using 1990 sewage flows 

and to 50~83 days using 1975 sewage flows. This means that 

during May much of the sewage deposited during the winter, which 

has only received the equivalent of primary treatment, will be 

flushed out of the lagoon without receiving biological treatment. 

Dawson and Grainge (1969) recommended a r e t ention time of 240-

365 days for single cell long-retention lagoon in arctic and sub­

arctic regi ons. 
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2.4.2 Resource Considerations 

One reason presented in favor of using Kam Lake as a 

sewage lagoon is that · there are a large number of lakes in the 

Yellowknife area and that the removal of part of Kam Lake, Unnamed 

Lake and Mac Lake from the inventory of lakes will not represent 

a significant loss in the number of lakes . Figure 2, however, 

illustrates that while there are a relatively large number of 

lakes surrounding Yellowknife and within the developed and 

future development areas of Yellowknife many of these lakes have 

had their recreational value reduced or lost through alienation 

by man. 

The existing and future recreational value of Kam Lake 

to the citizens of Yellowknife is difficult to determine because 

very little information is available regarding the recreational 

uses of the lakes surrounding the City. However, the following 

excerpt from the "City of Yellowknife, N.W.T . - General Plan 

Provision - 1976" by Makale, Holloway & Associates Ltd. discusses 

recreational patterns that might be expected in the vicinity of 

Yellowknife: 

"The bulk of recreationalists are dependent initially on 

car access, especially in day use ~ituations, which 

may be combined with foot or boat or may terminate 

with facilities provided at the car access terminus. 

The access pattern tends to cluster recreationalists 

in areas and on water bodies that hav,e good/adequate 

car access. So even though approximately one-third 

of the total surface area is covered by water bodies, 

human use of this resource tend to be concentrated 

on a relatively small number of lakes within the 

Yellowknife area. These are areas where access combines 

with desirable natural features such as fish abundance, 

shoreline scenery and extensive safe navigable water 

surface. The pattern of outdoor recreation in winter 

tends to centre closer to Yellowknife and to car access 

points, but is then more dispersed from these main 

centres. This is a function of winter all terrain 

vehicles that are not limited to navigable waterways," 
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From the above it would appear that Kam Lake, which is 

larger than Long Lake, Grace Lake or Frame Lake, has excellent 

road access and is extremely close to the City of Yellowknife, 

has good recreational value. The shoreline of Kam Lake is steep 

and rugged similar to the shoreline found on Grace Lake. 

Past and present uses of Kam Lake which include boating, fishing, 

cross-country skiing, hiking and skidooing have been and are 

being discouraged due to past mining waste overflows from Pud 

Lake to Kam Lake and the present discharge of raw sewage to the 

lake. A sign, posted by the City, at the· northern end of the 

lake warns potential users that the lake is not considered safe 

for recreational use . 

Rejd, Crowther and Partners Ltd. (1976), page 79, state: 

"The addition of sewage to the lake would reduce and 

eventually destroy the fish life there at present." . 
Kam Lake supports whitefish, walleye, cisco, pike and grayling 

which are all recreational gamefish (Healey and Woodall, 1973; 

EPS 8-NW-75-1). The EPS 8-NW-75-1 report by Environment Canada 

also indicated that if sewage discharge to Kam Lake was eliminated 

the following would likely occur: ~ 

1. there would be increase in fish population, 

fish biomass and the average size and age of 

fish but a decrease in growth rates, and 

2. there could be an increase in total fish productivity 

to a level perhaps exceeding that of Grace Lake. 

The above occurences could make Kam Lake an excellent 

recreational fishery. 

It would appear that the recreational and fisheries 

potential of Kam Lake has not been recognized -to date because of the 

previous and present alienation of Kam Lake by man. 

The conversion of only the southern one-third of Kam 

Lake into a sewage lagoon through the construction of a porous 

rockfill dam, would likely reduce the recreational value of the 

northern part of the lake. The proxi mity of the lagoon to the 

northern part of the lake and the pos sibility of sewage contam­

~nation of the lake would probably deter people from using the lake. 
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'l'lic preval.l In~ wlnds whtch during the period May to November, arc 

from the south and east 55% of the time, would carry any odours 

from the lagoon to the northern part of Kam Lake and to Grace Lake. 

These odours would reduce the recreational value of the northern part 

of the lake. 

The fisheries potential of the northern part of Kam Lake 

may also be affected by the construction of a control structure at 

the south end of Kam Lake if a migratory path of fish from Great Slave 

Lake to Kam Lake and Grace Lake exists. Although no information on 

fish migration into Kam Lake has been documented, Healey and Woodall 

(1973) suggested that one possible explanation for the occurrence 

of grayling in Kam Lake is migration from Great Slave Lake. 

The use of a part of Kam Lake as a sewage lagoon would 

result in the eutrophication of Unnamed and Mac Lakes and the loss 

of any present and future recreational or fisheries value these lakes 

may have. 

Based on the projected sewage loadings from the City of 

Yellowknife the southern one-third of Kam Lake can operate as a sewage 

lagoon until the year 1990. At this time upgrading will be required 

and the consultant has suggested that anaerobic lagoons be added. With 

the unfavourable prevailing winds anaerobic lagoo~s could create severe 

odour problems in the area. 

3. Summary 

In summary, Environment Canada strongly suggests to the 

Northwest Territories Water Board that the use of Kam Lake, Unnamed 

Lake and Mac Lake as sewage lagoons is the least desirable of the sewage 

disposal alternatives considered. 

Such use would destroy the fishery and recreational value of 

these lakes, and seriously reduce the potential of the surrounding area 

for recreational and residential use. 
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Regardless of which treatment alternative is chosen, 

continuous monitoring of the sewage influent and effluent should be 

undertaken to ensure the sewage disposal facility is providing the 

desired level of treatment. Continuous monitoring of the receiving 

water should also be undertaken to ensure that the level of sewage 

treatment being provided is adequate to protect the receiving water. 
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APPENDIX A 

LETTER TO CITY OF YELLOWKNIFE FROM 
ENVIRONMENTAL PROTECTION SERVICE 
RECOMMENDING MINIMUM EFFLUENT 
CRITERIA TO VARIOUS RECEIVING 
BODIES OF WATER. 
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·" Environment 
I"~ ...... " Canada 

Environnement 
Canal.la 

·-._,; 

Environmental Protection de 
Protection l'Env1ronnement 

P.O. Box 2310 
Yellowknife, N.W.T. 

November 7, 1975 

Mr. Bob Simons 
Secretary Manager 
City of Yellowknife 
Yellowknife, N.W.T. 

Dear Mr. Simons: 

I ' . I L ::_,,. rt!., ~ .u::. 'rF:'\ -c-, ,...,, r,:' IT \\, rr:o IQ) 
I . . \ . ., \.:. . 

NOV l ·11975 
,., .. . . ,_ ~~-::. ~ =r~:t 

~-x -~~.;,ro!1 

TO 

- -.::7:::::-------1 
Erlv!:?ONMCNTAL PROTECTION 

NOV 111975 
- --~-·-;:: .. ,, ,.:,N, J,1.eu TA ---·-------i 

Our Ille Nolte tel~rence 4 0 4 5 - 1 /Ye 

Re: City of Yellowknife Sewage Treatment Alternatives 
- Recommended Minimum Effluent Criteria 

In response to a request by the City for guidance regarding 
the minimum efflucttt criteria that DOE would recommend to 
the N.W.T. Water Board for the disposal of sewage to the 
various receiving bodies of water being considered in the 
study of sewage treatment alternatives for the City of 
Yellowknife, I present the following: 

(a) Great Slave Lake (i.e., Yellowknife Bay) - minimum 
of primary treatment with disinfecition and prefer­
ably secondary treatment with disinfection plus 
provision of acceptable diffuser outfall. 

(b) Back Bay - as an interim measure primary treatment 
with chlorination. Discharge on a permanent basis 
would require secondary treatment with disinfection. 

(c) Kam Lake - minimum of secondary treatment followed 
by nutrient removal, then disinfection~ 

laJ Unnamed, Mac and Octopus Lakes - minimum of second­
ary treatment with disinfection. 

(e) Pud Lake - high arsenic content of lake precludes 
its use as receiving water based on present infor­
mation. 

It should be noted that: the min.lmum eff'lucmt tii teria are 
based on the existing knowledge of the various water bodies 

..... 2 
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and may be subject to change as a result of furthe·r study 
and monitoring that will undoubtedly take place after the 
ultimate receiving body is decided upon. 

ny a copy of t.lii.s letter, I am also informinr, the N.\\'.T. 
Water Huar<l of the nbovc-recornmcnded DOE minimum effluent 
criteria. 

Yours truly, 

/4/il £"/, 
- ... ~ Br/ant 

0is~~ict Manager 

WJB/jp 

cc: N.W.T. Water Board Members 
A.E. Ganske 
N.A. Jacobsen 
T. Kraft 
tr.J. Ea tock 
G. Webster 
D. I-lay 
V. Christensen 
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Deputy Minister Sous-ministre 
Environment Canada Environnement Canada 

Mr. J. Lupien 
Deputy Minister 

Ottawa, Ontario 
KIA OH3 

:g~ -6 1976 

Department of National Health and Welfare 
General Purpose Building 
Ottawa, Ontario 

Dear Mr. Lupien: 

NHW - R[CORDS SEPYICI:S DIV. 
ADMIN. BR. RECORDS OFFICE 

I I : / ~, 
Refcred to ........ / - .J.~--.. -... ,---

·:; AUG ;376 
rue No ...... ... p2.o .. L ~ .... L .. I.L .... ---.... . 

t Chg 'd. 10 .................................... - .... ,- ......... .. 

SEWAGE DISPOSAL FOR THE CITY OF YELLOWKNIFE 

Enclosed for your information is a copy of the DOE brief 
presented to the Northwest Territories Water Board public hearing 
held on June 24, 1976, at Yellowknife. 

As you are probably aware, the City of Yellowknife has 
applied to the Water Board to convert part of Kam Lake, Unnamed 
Lake and Mac Lake to sewage lagoons. From the .v-fewpoint oTTong 
term environmenta4- management, Environment Canada considers that 
the conversion of all or part of these recreationally useful, 
fish inhabited lakes to sewage lagoons is the least desirable 
sewage disposal alternative. 

The City of Yellowknife, aside from being the capital 
of the Northwest Territories, represents the headquarters of 
activity for the Federal government in the Territories. We are 
therefore very concerned about the potential negative precedent 
that may be set should the least cost sewage lagoon alternative 
proposed by the City be endorsed. Furthermore, we fear that the 
establishment of such a precedent would seriously jeopardize our 
on-going activities to promote the adoption of sound environmental 
management practices by other municipalities, particularly those 
in the North. 

Environment Canada would therefore appreciate any support 
and/or endorsement that your Department can provide for our recom­
mendation that the Cit~ of Yellowknife install a properly designed 
and located sewage tre tment plant. 

Your consideration of this urgent matter is greatly 
appreciated. 

Yours 

Enclosure. 
., 

~ E 9 U So 5" 
stus Mlrl i! ·f?IE FEIJ fRM.. 

r r I A s~~''f 
AU; 9 .... , 0 

Di.t vll (,11:i,v ld; ;,F 
NAT.9;._L 11 :~ .LTH 

RE CEI VED 
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