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characteristics of such streams, having low ;J.i. nter flows and high 

summer flows. The portion of the river used for navigation is below 

Waterwc:.ys, which is on the Clearwater River about four miles above its 

junction with the Athabasca River. this junction the Athabasca 

River is about 1,800 feet wide and flows snoothly at an average rate 

c.f about three i::iles per hour at a grade of about eight inches to the 

mile. Islands and sandbars are numerous and the banks gradually 

decrease from a height of about 300 feet at th3 Clear:·rater River to 

the water level at Lake 

About 35 miles fro:n the lake, the river enters a delta and 

divides into several branches. Although these channels are continually 

changing and some dredging is necessary at the entrance to the lake, 

this area does not present the greatest difficulty to existinc; naviga-

tion. Acccrding to a letter from the CJ-d .. ef Engineer, Department of 

Public Works, dated 29 JanuE-ry 1962 the most critical reaches on the 

Athabasca vcr are in th8 first h.'.l.lf of the channel from Waterways t.c. 

the lake, and navigation in this reach i·Till not be affected by 

regu.lation of the R:!. v<.:r. 

The Fon<l-du-L:tc River clr.:i.in;; the area to the east of Lake 

Athabasca lyine between H0lJ.aston Lake and Lake Athabasca. This is an 

area of in.numerable lakes which hav·3 a reculat:i n;; effect on the flow 

in the Fond-du-Lac River, resul in a hie;hcr susudned winter 

runoff, The araa clrainsd is 32, 000 square miles, most of which lies 

in SaflkatchGi!:-1.n, rJ_tho1i)1 o. s rr ll p-·rt is j_n t-hc north:mst Territories. 

Slave River 

The Slave H.iv.::1· is for 111L:d by the conflui::nce of the Peace 

River and the lUv icl'c.; clc:r. E0clt1 lc.i carries .:r.!a:i the waters of the 
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Peace Rival' and of all the streams which d.r.:i.in into Lake Athabasca. 

The total drainage area of the Slave River at Fi tz;:;erald is 23L~, 000 

square miles. The river flm,~s for a.bout 285 miles in a generally 

north-1-Iesterly direction and discharges into Great Slave Lake. Its 

first 75 miles lie in Alberta, which it leaves at Fort Smith after 

descending most .,f the Smith R<:>..pids. These rapids form the only 

obstruction to navigc:.tion alon~ the Slave River and to avoid them a 

16-mile portage is necessary from Fitzgerald, Alberta, to Fort Smith, 

Nortlwest r:>crri torics. They consist of a series of four important 

rapids namely: Cassette , Peljcan, HolU1tain and Rapid;; des Noyes, with 

a total descent of 110.5 fe 3t. 

Great Slave Lake 

Great Slave Lal·:e, \r:Lth an area of lO,h8E sqm.ro miles, 

receives the runoff from 381,000 square miles of drainage are.a. The 

Slave Ri w-,r is by far the largest tributary, but numerous other rivers, 

such as ti:1E Taltson, Yello-:1l:nife and ~Iay Rivers, in tote..l, account for 

about ona -quarter of the inflo>·:. The lake is the source of the H:.ckenzie 

River, which carries the outfloH to the Arctic Ocean. 

RlJ1JOFF' 

The runoff in the very large Mackenzie River drainage varias 

enormously from area to area due to differences in topography, ground 

cov3r and precipitation. 

Hyclrom::-_!·d.c Records 

Any hydrolocic invc::U.Gation of the Mackenzie River drainage 

is hah!pei·"d by Uw r;cc:i.rc:L ty <t!1d i1nd. :.: 1 1u :!c; ~· of hydror.1~!tric records. The 
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records which are availabl·3 are listed in the publication of thz Water 

Resources Branch "Index of Stream Haasuremont Stations in the Mackenzie 

River Drainage" dated July 1961. 

The progrE"1~1rie of data collection has been exp.?.n<ling in this 

area since 1959, and sufficient records are available sinco that date 

for a reasonably relic..blo analysis of the effect of Peace River storage 

to be carried out. 

Peace River 

The rtmoff at the si to of tha proposed d·3V<Jlopment at Hudson 

Hope on the Pence River is from a mou...'1tainous area a.nd is about fifty 

to sixty per cent of the total runoff of the ·river, although the drainage 

area is onl~r 25 per cont of the tot.al area. 

The lon[;-term average ~roarly flo-;·; at Hudson Hope is estimated 

to be about 36,000 cubic feet per second, with the flow.during the 

winter months November - April being oril;i about 15 per cent of the 

total flow. 

The rnaximuia flo;·: recorded at Hudson Hopa was 267 ,ooo cfs on 

5 June 1922 and t ha r.1:;_nimum r acor ded flm·1 of 3,480 cfs occurrGd from 

28 Novar,1ber to 2 :Llecembcr 1952. 

The tributary infloH boti:mcn Eudson Hope and 'l'aylor is from 

the eastern slope s of the Rocky Mountains; tha runoff from this area 

is fairly hizb, alt~r-.ush it is lm·:cr than the runo.Lf ups tream of 

Hudson HopJ. n ccorcls oh.tained in th.J pa.st on th3 Kiskatinaw River 

show that the runoff fro:n the are.:i. b3hrecn Tc:i.:tlOY- and th::i B.C. - Alhcr~_. :i. 

bound<l.ry i :: cor .1p;~rd.5.ve ly l o::; Uu: st.rem.is in thi s area cl.r ain the foot· 

hills and do not. exte nd i nto the r.101.mt'.1.ins. Hor.::i strem.is from the 
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eastern slopes of th~ mount:-.i!1s enter tbc. P·Jacc Ri vcr between the 

boundary and Peace Riverj this runoff is th8refore greater th;n that 

between Taylor and the boundary. The inflow b~tHaen Peace River and 

the mouth is from the Gre&t Central Plain, an are.:i. of co:nparatively 

low runoff. 

Lake Athabasca 

The hydrograph of Lake Athabasca. reflects the runoff 

characteristics of its main tributaricos, tho Athabasca and Fond-du-L<~c 

Rivers, although the maximur.i level is not reached until July because of 

the effect of storaga on the lake. The l.:;vel then falls gradually 

through the autumn and winter, with th3 rnin1mum level b·3ing reached 

about the end of ths follouing I-larch. 

'i'he outfloH through the Riviere des Rochers and the Chenal 

des Quatre Fourches :muld follo:,r the sa:(,e seasonal patterns were it i.ot 

for the control i inpos acl b~- t he I'2.::.co Hh ror, which has the effect of 

retarding, and for a time reversing, th ... ~ outflow in the spring and 

delayine the m<:.ximum outflow until Aueust or Septc1~1bcr~ 

SJ.ave River 

It would be expected th::i. t the Slave River flow should reflect 

the combined runoff characteristics of the Peace and Athabasca drain£>.ge 

arzas, but this is not so since tha PtJace Ri v13r affects the outflo~·r from 

Lake Athab:isca. Durine the spring, tho Slave River flow is actually less 

than th.:; Peace llivcr flow for pc:riocls up to about six 1·rooks when water is 

flov1ine into L::i.kc 1\. thabo..sca frorn t.h3 Pe:-tco Ri.v.::::r • At such times, all 

water flouing into the lake is stored th9r2, t.o be released into the 

Slc'.lva River as tho kw:l of th: P.:~ ;i.ce Hivct' f2.1l!'!. Thus the swnmer and 
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autumn flo:.;s in the Sl.:lve River are sustained at a higher level than 

would be the cas~ without tho storag-a ph.ced on Lake Athabasca. through 

the control ip-,posed by the Pcac~ Ri Ver. 

Great Slave L~ke 

The inflow-outflo~' pattern of Great Slav3 Lake is not com-

plicated as is that of Lake Athabasca, The lake acts as a simple natur::: l 

regulating reservoir, reducinE; the peak in.flows and sustaining the out-

flows. ThG maximu..m elevci.tion is gener.-:.1 ly reached in August. 

NAVIGATION 

The commercial m·,viga t.ion route extends for e. distance of 

1, 700 miles from Waterways, Alberta, dmm thG Athabasca River to Lake 

Athabasca, through either the Riviere des Rochers or the Ch:mal des 

Quatre Fourches to the SJ.av8 Rivor and thence through Great Slave Lake 

to the Ilackenzie Ri vcr and to Aklavik r:ud Tuktoyaktuk on the .Arctic 

Ocean; the only barrier on this route is created by the Smith Rapids 

on the Sl2.ve River, From this r;1:d.n rout.0 there are an additicnal 

1, 100 milas of branch routes to Fond-du-Lac on Lake Athabasca, to 

Fort Reliance and Hae on Great Slave Lake, and to Port Radiu..'TI on Gre!!.t 

Bear Lake, alt.hough a porbt:;c is necessary on the 3ear River leading 

to Grev..t B,~3.r Lake ancl this route h:ts not been used since the closine 

of the Port Racli~Jrn mine. Apart frorn the additional obstruction at 

Vermilion Chut:J r. on tho P :.; :~cc Ri v.-;; r, there is also a m.vigeiblo water-

way from the Arctic Ocean to I!nds on Hope, B.c., although this is not 

used commcrcinlly. 
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Com,r1crcic.l water transportation on the Athabasc.3.-!.fa.ckonzio 

ro-q.te increased rci.pidly for ten yerlrs up to 1958. The total freight 

carried by the Hort}k~1·n Transportation Co:npanr in 1958 was 192 _,066 

tons. During this ten yeci.i." period tho Cmpany wo..s able, through 

increased tonnage nnd improved methods of handling, to consistently 

reduce freight rates in th?. face of a contrary trend in the transpor-

tation industry generally. 

From 1959 to 1961 the tonnage carried has fallen each yea:r. 

In 1960 the tonnage was 142, 6 32 tons: ,- drop of ovor 25 per cent frc 11 

1958, and in 1961 there was a further drop of about 10 per cent. Nost 

of the volume lost 1-:as due to the closing in 1960 of the Port Radium 
. 

min0 and small min.es in the Be:av2rlodi:p area. Other factors now 

affecting the volwne of freieht are: the completion in 1961 of the 

highway from Edmonton to Y8lloHknife for year-rou.'1d trucking; the 

reduced diesel fuel requir e:r:ent.s a t Be:iverlodge following completion 

of the Wat'3rloo Lal~e hyciro proj .Jct; ar.d tha completion of major con-

struction projects in the H'lcken~ie Riv.;r arec:i.. 

Trancportation is a vital need in northern dev·3lopment to 

gat bulk commoditi8s to scttlemant.s c.nd industrial sit.;;s, and water 

transport may fi 11 this need even though it is ave.ilable only fi vc or 

six months of the year. With the dev0lopment of storage on the Peace 

and Athabasca River:>, navigation on these rivers would be enhanced, 

but the increas:LnG competition that will come with the extension of 

ro:ids and raih;:i.ys into tho north will pose n problem for consideration 

in th0 long-tc;~m pl:rnnln[; o.f t!1c future of navigation in the area. 



-13-

'l'he greatest effects on the regimen of tho waterways will 

occur while the resc!'voir at Hudson Hope is baing filled. 

To determine the effects of filling tha reservoir on the 

downstream ~-;a t.Jrways it is f:il.1 st necessary to compute the reduced flow 

of the Peace River at the mouth. This reduced flm·r is then co-ordinated 

with the n:1tural inflm·1 to Lnke Ath=ibasca to yield modified elavations 

for Lake Athabasca and modified flows f C· • the Slave rtiver. The change 

in flow of the Sl2.ve River is then a.ppJ.ied to the total inflow to 

Great· Slavt:: L::iJ:c, e.nd the modified inflow is routad. through the lake to 
.. 

determine the mo.iificd late elevations and outflows. 

Sufficient information is available to provide a reasonable 

estimate of the effects of the storage filling programme for the 

period April J.959 th1.·ou,'.)1 Soptenb :::r 19610 The effects have also been 

estimated for the su.··uner of 1953 since tl is was a year of very low 

runoff, but as few d3ta are available for 1953 these Gstim:i.tes cannot 

be considered as rcli<~ble as .thosG for 1959 throu3h 1961. 

PC)acc River 

When routing modified Peace River flows from Taylor, British 

Columbia to the mouth of the river it is necessary to account for 

chanecs in chn'1'1cl ::;tor a[;~ anJ. for tribut::try inflow. HoHeve:c, sufficient 

inform:i.tion ic. n~:. :>.v:i.ilc.ble on tha magnitude ~nd distribution of tho 

tribut~r.T flou noc on the ch;:i.nncl storage to justify a d'3t.c\iled flo:·r 

.i.. • l'"'. lJ ··~ ; n•1 rou vJ.ng cor • ' l . "- -'· • From an 0x~min:i tion of the strE:am flo-.·r hydrog1•aphs 

/ at T:iylr>"c, Fc '.:'..cc: llii:'-·r <ind P0ac8 Point o.nd the limited D.r.1ount of data on 
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tributaJ.·y ini'low, it is considered th;-~t a reason2.'ule estimata of th3 

effect of a r.::iduction in the flow at Taylor on the flow at the mouth 

of the river can bv obtained by applying the reduction in daily mean 

flow at Taylor to the daily mean flow at Peace Point but 111ggzd six 

days. The river dist.ance from Taylor to Paace Point is about 676 miles. 

Although th~ reservoir filling prograrrme provided by the 

British Columbia Ebctric Company proposes flow crit3ria at th3 B,C. -

Alberta boundary, th0se criteria have bzen ~ssumad to apply at Taylor, 

B,C,, sine:: floH records are available at this point and not at the 

boundary. ~'his has the effect of sli,shtly und-:;rzstirr::lti~g the magnitude 

of the effects, but e.s the runoff b3hrc3n Taylor c?.nd t!!.e boundary is 

• 
comparati vcly loH the difference is not significant in the est.im~tes 

provided in this report, Also, wh8n the tribute.ries below Hudson Hope 

are in flo0d all the wat8r at Hudson Hope could be stored without 

reducing tho floH either at the botmclary or Taylor to the sp9cified 

20,000 cfs, At those tir.i.:~s wh~n it is impossible to rzducc th.a flow 

at the boundr:ry to 20, 000 cfs there is no difference between assuming 

the critsria to apply at Taylor or the boundary, 

If th::: final ag-.cc~"!aont betHC::Gn British Colurnbia and other 

interested parties specifics flow limitations at tho D.C. - Alberta 

boundary, then .:i new gauging station would have to bz astablished at 

the boundary. Tho parties to the agreement mizht consider the use of 

the exlstint; [;<tUC).11i:; st2.tion at Taylor as the point at which to specify 

flow critorir, to < ... void tho n8cessit; of estc-iblishing a new station to 
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Lake .4. th;;.basca 

Since the PE.. '1.co Riv:;r inpose ::: ~ control on t:rn outflow from 

Lake A th3.basca, the modified flo~rs at the mouth of the Peace will 

affect th:! e lava ti on and outf lm1 of tha l.:.ke. 

Outflm1: Unck:r n:i..tur~l conditions the outflow may b..3 

determined by subtractin({ the Peace River flow from the Slave River 

flow. At the tinl3D whE'm Penc.~ Hiver wc.ter is flowing into Lake 

Athabasca this outflow will have: a nagativ.3 value. 

To datcrr11ino t!-ie outflow und.:::r conditicms of modified Peace 

River flows a set of curves, Plate 3, shoHing the relation betw-aen 

the elevation and outflow of Lake Athabe.sca end the flow of the Peace 

Rivc;r, has 10en prepared. This rehtion was dsk;rmino<l from data. 

collected under natural conditions, but since the cutfloi:i depends 

only on the elevations of Lake Athabasca and the Peace River t!1e same 

relation will hold under ri~oclifiGd condit.ions. 

InfloH: To use th.:;s9 curves to find the modified outflmr, 

t!!.0 net inflo-,1 to t!1,:? lake mu:::·~ first b.3 kno~·m, i.e., the: total inflow 

bss evo.poration loss from the lake. !::est of the iP~low j_s known from 

the dischci . .r~e records of the Ath=i.b<>..sca Ilivar bolo~·I Hc~iurray and the 

Fond-du-Lac Riv0r at Stony Rapids, but the remaining ungauged inflow, 

from 35 par cent of the total drainage e.raa, must be estir:ic..tod. In 

1960_, sufficient tl '.! ta i'7"Jl' c colbctc:cl for t:i.0 d:;t<.•i:;.iino.tion cf 

se:2.::;onnl co0fficicnts uhic'.1, wlv .. m :ipplic:d to ti10 ?ond-du-12.c flows, 

provide csti~n=~t~n of tho UD!!,0.11~Cd inf lo-.: to J_,!"~ko J.t~abD. SC::t, Whil9 

the l\f;C of thcr.c cocffic :font..~; eivc f..; eood r0[;ults most of Jvh3 time , 

they h:W·3 li'lll to b~: Tllo::: :L f fo d for cert< · Ln p: ~r:Lods ·.-:hen it ll~S kno:m 
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from field obs~rvat.ions that unusue.l runoff conditions prevailed in 

the area. 

The net eva DOl't.rtion loss from th3 surface of Lake A thaba.sca . 
has been assur:i.~d to totn.l O. 88 foot durine; thG yee:r, -.,.;i th o. 8 foot 

occurring at a constant rate from E.:ty to September '1..nd o.08 foot in 

October; it has bccm assur.1'~d thtlt theria is no evaporation from 

Novenber to April. 

Elevation: The natUl'2.l el,;vation of 1.ake Athabasca is 

recorded c. i: Crackingstone Point; it ha,.. be3n assumed that the 

elevation here is the mean ekvation of the lake. A lmmm change in 

elevation then r.::;pres0nts a definite change in the quantity of ·viater 

stored in the lake. 

To co::i;'utc the modified laze olevatj_on ~nd outflou, a chane;e 

in elevB.tlon is a:.;sumod and the decrea~e in storagz is computed. The 

outflow is then c cmputcd by adding the inflm1 and the decrease in 

storage. 'l'he c 0!'2.'0 lat.ion cm·vc s on Ph,_~ 3 are them entered with the 

outfloH and the lab; elevation and the Paace Riv3r flow is read from 

the curves. If t:-:.i. r. vc.lu-2. c.grc;o;s with t!1,~ flow of the Peace River at 

its mouth as moilifL:;cl by stora.:,:2 at Huclsnn Hop3 then th.J assumad 

change in lake .:: l"'v.::.tion in corroct. If it does not agre.J, a different 

chB.!1t;e in elevat.io:1 ir, ;;..ssu:ncd and the computation repeated until the 

modified and co:;-,pTt.:;d P•.:!ace River flous ilre equal. 

Slave River 

Lake At.br>JX\ fl C~t, U::• 0~ 1 tflO':T in acld1!cl to th.; r.1odified Pc.'.lce River flow 

to ~iva the r.:·:d .i.f i .-:= rl :~l."lvc IIivcr fJow. Tirn~: la c;& of one day from 
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Laka _;:,.th2.basca to i<'itzgsrald and tHo days from Fitzr;ara1d to Great 

Slave Lake are taken into account. 

Great Slave L.:i.kc 

J.lthough reco1·ds of tha eJ..::vaticn of Great Slc>.ve Lake are 

available, outflmr records ar•3 not available, since sufficient dis-

charge measurements of th?. outflow hava not been colbcted to enable 

an accurate l~k~ level-disch~U'ge relation to be prepRr8d. 

Outflow: Four open-~·rr.t.::r discharge m:::asu.remGnts hc:ve been 

made on tL3 Nackenzie River at Provid.:,nce, and th::s.:i have been used 

to produce an approximate stage-discharge curva, based on the lake 

elevation at Yellowknife. While t!'lis curve .will undoubtedl;>-- be revised 

when more moasur8n:·:mts are made, it is 1nliev~d to be sufficiently 

accurate for use i.n estimatine; the modiiied ld:e e=;l1:;vation. 

Inflow: The net total natural supply to the.Great Slave 

Lake is ns+.,im:i.tsd by computing the outfloH from the sta~e-discharge 

curve anl r>.cldin;; al:; .:::braically th,; c!'lo:.nge in storage cor::puted from 

the ch.::nza in e l e:vation. The modified supply is then o'::>tain;..!d by 

reducing the natural supply by the same amount that the Slava Rivar 

flm·r is reduced • 

• 
Elev2.tiol!: The modifiod elevation is obtaimd by simple 

resorvoir routing of t!w modified supply using tha approximate stage-

disch::.q:;e cm'vo, 

Th~ ;Jffccts of thB reG~rvo:ir fi l lins pro2;ram11~·~ for tha PCJ~ce 

Riv0r po':rc: r c.b vc lotwi:..n t on w.:.;. t ar l ov0ls in th :? !b.ckenzic River system 
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have been cstim<!.tod for the years 1959 to 1961 and 1953. This covers 

a low water year (1953), a high water y..:ar (1960) and a medium water 

year (19~9). Th.J cor!put~-.:d .3ffecLs on th0 Peace Riv.::r at Hudson Hope, 

Taylor e.nd Pco..c.:: Point, on L:J:0 .:.th:.ba.::c .s., on th ..:: Slav~ ?liv ~r, :md 

on Great Slave J,:ike are shown graphically on Plates 1.~ to 24. 'Ihe total 

runoff of thJ P~:::.c~ Rivor at Pen.ce Point from l Nay 1959 to 30 April 

1960, which repr13s2nts the runoff during.a m.3dium yeo..r, was 53, 755,000 

acre-feet., It is cstir.ntcd iJ;11t the modified runoff at Peace Point 

during rz~; 2:-voir filling would have been 27,027,000 c..cre-feet, a 

reduction of 50 p0r cent. During the samo period the runoff of the 
l . 

Slavo·Riv2r at Fitzccrald 11as 61,041.i,OOO acre-feet anj it is estimated 

that this would havo be~n reduced by 33 per cent during reservoir 

filling. Gencr(llly, t.hci magnitude of the effects 1·1ould ba grea.ter in 

years of high runoff than in y.;ars of 10~1 runoff. Also, in any one 

year, the effoc t would bo gr 13at~ st at the timo of the peak flow. 

Since the ffi)St critic~l period for rn:i.vis::.tion is usually towards tha 

end of tha navigation S8uson, th.; magnitude of tho regimen changes e.t 

the bcginni nr, of Octoh~ ·r as \·::)11 2.S :i.t the ti1110 of peak flow has been 

given in the folJ.o\·ilnc summ<iry. 

Peace River 

Th0 pc£·.k of the flood on the Peace River at its mouth would 

be reduc0d by frN1 L1C1 to 65 p:.!' c ,:,: n t, d•.:!p.3ndinc; on tha size of the 

flood. Thif; \·:o;,tJd be· ~ loi·:c1·i nc of from 6 to 12 feet of t h-3 water 

levol at PoL'.cc Po.Lnt 6t1 nillcD ups tr c<! m from the r10uth. The effect on 

( I 

l,_.1 

6 feet. 
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The ef'f~cts ~-1ould b.; co~1Sid -:r~bly bss at th3 beginni21rr of 

Octob..;r, wh.::m the level wo'..lld b•.3 lowered by 2 to 5 fo..;t at Peace Point 

and by 2 to J feE;t :..t tho mouth. 

Lake A th:i.basca / 
The mr.ximum seasonal elevation of Laka Ath..abasca would be 

some J.5 fc.Jt low13r uncfar modified conditions than und.::r nat.m·c:l con-

ditions in a high 1·;at0r yuir, ·and s01:i.; 2.S fe0t lower iri e. low water 

year, The lowering 1:rould b2coi:1-.; less as th3 s.:;c.sons prot;rass. At the 

be£inning o." Octo:ier the lab would be lowered by 1.5 to 2 .5 feet and 

by the following spring it might be only o.5 foot loHer. It has been 

determin'3d that within the general range of. e .levations of th.a laka, 
• 

the actual level ett the tir,E~ of spring breakup h9.S virtually no effect 

on thG maximum level ~e.:iched by the lak0 in the following suw.1er, and 

there is theref ora no cuniulative rc:du..:::tion in l.:::vel from ye<J.r to y~;:.r. 

TLe peak of th.3 flood on the Slav.3 Riv.:;r would be reduced 

by about 25 to JS por c :mt. This would be <!. lmr~1·ing of wat::r l..::vsl :i.t 

Fitz.g2rr.ld of from 2 to 3.5 fe<3t. The lorn::r lng at the ~unction with 

the P::iace Riv0r would bo 4 to 6 feat. 

The drop in level at the beginninz of October i-:ould be 1.5 

to 2 feet at Fitzgerald and 2 to J feet r:.t the junction with the 

Peace River and t.ha Hivier0 d.:;s Roch:irs. 

The drop in ,.;:.::.tcr lov0l at oth0r points on tha Slave Riv0r 

cannot b<3 ostin::.t::;cl H:i.thouL ful' L~1 r cht:1 on tho r.::lation b e tuocm sta~0 

6 
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Great Slav.J Lake 

The modified Slave River flow would lower the e leva ti on of 

Gree. t Slave Lake, Th8 ma;.:ir.mm sum1er e lu va ti on of the lake would be 

lowered by &bout o.6 foot. By October the drop in water level would 

be about 0.4 foot and by the following spring it would be about 0.1 

foot, This residual would not affect the following summer elevations 

and would not be cumulative from year to year. 

Mackenzie Ri v'3r 

'.1.l1e Mackenzie River at the ot; tlet of Great Slave Lalm i·rould 

have the peak of the flood reduced by about 25 per cent. The percent-

age reduction would progrcssi velJ become le sq downstream as tributaries 

add their contribution and also since channel storage naturally modifies 

the peak. 

COl~CLUSIOHS 

Ndvigation should not be adversely aff2cted once the storage 

reservoir at Hudson Hope is filled. and tho pmrer plant is in opera ti on, 

but such a conclusion wonlcl hei.v.:.: to be: ve!'ified whzn the method of 

opcr.:.tion bccoM·3S knovm. In yenrs of low runoff, naviGation might be 

improved by increased autumn flows in tho SlavG River if the pow.:;r-

house were running at. full capacity. 

It has been r.:;ported th8. t the maximum elevation of the 

reservoir will be 22)0 foet arnl th:i.t the ce_pc.:.city will be 88 million 

acre-feet. It would t :tl:c uhio::;t fcJtu' y,!a.1.·s of c.vcrai:;o runoff to fill 
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a reservoir of this s:i. ~"~· It; h <i S '-!.loo b...:~-: n r.::porkd tha t construction 



-21-

of th3 cl.:i.r.1 will ~ . .:; ;;ii-1 in th::: su;ni::c.:- of 1964 and bv completed in 1970. 

If it war0 nscun\~d t!1.:-,t rcs ·3::"voir filline; ~10uld .start shortly after 

. construction b8gins, th..311 th0 r~scrvoir nEy b_-; full shortly after the 

dam reaches its maximum height in 1970. Th'3refore, if there were to 

be aey ad-...erso eff;;:ct on navir;D.tion it would probably be felt in the 

period from 1965 to 1971. 

Th~ purpose of this report has bacn to provide estimates of 

the effects of the Paace Riv·~r reservoir filling operation on flows and 

water lev~ls in the navi;able ~·ratGrway of the .rl.thabasca and Slave 

Rivers so that those engaged in navigation will be in a position to 

determine whether or not these effects would b<) detrimental to naviga-

tion. However, the flou of tha Athabasca River will be unchanged by 

storar;a on the Peac..; Ri•;ror, a!ld it is understood that it is on tho 

Athabasca Riv~r that the most serious dlfficulti3s dua to shallow wa·Ler 

are fotmd .. It is believed thf?. t thare are quite c.dcquate d.3pths of 

water 2.long the waterway b3low Lake Ath!:!.basca and th?.t the depths would 

remain adc•quate when reduced by the anourrt..s estirr1e. ted in t'.:"lis study. 

Tho only doubtful ar..;a is in Lake Athabasca and t!ie J.thabasca 

River delta, where som0 dredging is necesJary under m1.tural co!lditions. 

If the maximum sca3onal lcv0l of kke Athabasca were lowered b;;r two or 

thr2.e feet, the water gradiGnts in tho delt<!. would be increased. This 

would undoubtedly cr.usc c:iang.:: s in th..J d01t:i, but. tho nB.tura of these 

ch:me~s Hould be dHficult to predict. At t.h.; pr3sc. nt tim-:. it is 

thouc;ht tlmt th:; delta would move furt. h2r into t!'J 3 lak2, P.nd that it 

is pos s ibl~ tlnt more dri::d::;inc mir,ht. b e ncc .:: sr.o..r:1 in th.; l a k.3 in n loH 
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The d<:!E::i.D c:it both ends of th-a Riviere das Roch.ers and the 

Chenal d,.;s Qu.3.trd Fourches, e.s well as the sandbars at thJ mouth of 

tho Peace Riv,,;r, will ch.:i.nbe with th·3 modified lake levels and riv.3r 

flows but it is believed that there would still be a sufficient depth 

of water at all th..Jse points to satisfy the existing na.vigatio~ 

requirements. 

The Water R0sourc.Js Branch will shortly 'u'3gin a programm3 

of sedim.::mt data collection on the loHer Athabasca and ?Gaco Rivers 

which will help in assessing the effect 0f lowarine the level of Lake 

Athabasc<i on deposition of s~diment in thz delta arc.a, and of the 

change in flow regime on th0 beha.viom· of the lo~rnr Pt:ace Riv.Jr. 


