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MIMORANIUNM N EFFEOT OF ALBERYA DEVELOPMENTS
N SOUTH BASTATCHEWAN KIVER PROVECT

Prepared for the use of the Cheirmsa,
- Praivis Proviness Water Joaxd,
by the Water Beerd steff,
Regian, Sssketehowan,
19 Peat Office Building,
March 6¥h, 1951,

\ QENERAYL
This memorandim will enswer the mestion raised by the

Minister of Agriculture of Saskatchewsn in Mis letter of Nay 4,
1949, to the Chairman of the Preirie Pauvinces Nater Board, namely:
“eeossssssthore may be confliot Betwesn plans for the
use of the weters of the Scuth Ssukstohewan River in
Seskxtshewsn end Alberda, Will year Bosrd therefore
roport 1f therw is wmaflist, md if po, how far this
oonflict be reconciled and by what mesns,™
The flow of the Scuth Saskatchewsn River im Sasketchewsn
has bewn, and will be, affected by upstresm diversioms in:
(a) United States of Mmerisa. By tnternaticnal treaty the

e U.S.4, has Tights to & part of the flow of the St. Mary River. To

date she has never takem the whole of her nhln‘; the balance of her

share has been flowing downstres: imte Ssskatechewan, There is no

doudt that some day these waters will be retained mmd used in the U.S.A,

The U.SeA. 18 now seeking rights $0 a porticm of the flows of the

Nasorton and Belly Rivers. If this action is allowed, the river flow

in Zasketcheowan will be etill further diminished.

(b) Alberta. There are both existimg and proposed 41iversiom
works in Alberte which will effeot the flow of the river. Some of
these works will prove barmful, some benefisiel to Saskatchewan,

i {0} BSaskatchewan., Certsln projects, such as the Swift Curremt
Ixrigation Preject, will dscrease the available watexr supply for ether
projects domnstream,

Saskatchewan's primary interest in the waters of the South
Saskatehewan River stems from t hs proposed Sousth Saskatchewan River
Projecs. This project, as set forth in reports by the P,F,R.A., is a

miltipurpose project having the cobjestive of':



(a) irrigating 455,000 acres of 1mg,

(d) producing 325,000,000 Xk.wek, ammally of firm
commercial energy, and sn aversge of 100,000,000 k.w.h,
esually of secondary comsereial wergy,

(o) produsing seme 50,000,000 X.weh, eammully of fima
pumping powex,

(a) improving the quality end quantity of water in the
Qu'Appells Valley tm low water years,

() improvimg the regimem of fiow downstream from the
Toserwilr beth frem the mapects of f100d comtrol sad

- powsr posentiel,

It ozt be stated that there will be mo oonfiict betwsen the
above ohjectives of the South Seakatchewan ki'or Projeat end Alberta
Giversions, provided:

{2) Alberta does net atbtempt to irxigate more fhan 1,710,000
acres of lmnd &

(b} Alverta uses water from the Clsazwater River (a tritutary
of the North Seskatchewsn River) $o asstet in the devilopment of the
Red Deexr Project, As this weald be 2 very préfitable d&version, it ia
unlikely Alberta would not 2o tMis,

{e) that o lewer series of flows oceux on the Soutk Sask-
atchewan River snd its tributaries then have oosurzed . naturelly $r the

knowm past,

X « Aeres actnally irrigated in Alberta ims

1941 -~ 440,000 acres 1945 « 450,000 acres
1942 -~ 400,000 1946 « 455,000

131.3 - 450,000 1947 -~ 450,000

1944 ~ 470 X -



A8 ASKCATC HEW AN

Weter supply stufiies have been made of the effect of
axioting and proposed Alderta developments on the fiow of the South
Seskatohewon River at the Alberka~Saskatvehewan Boundary,

Feur different sets of eondittons were mssumed in Alderta
and the Yesulting flows at the Boundary were feund, The four assumptions
e i

1. Natural flows - as 1f all the waters were allowed to flow
raturally, urdtminished in antity and unchanged in time,

2, Recorded £lews ~ $he weter ghat astually 4id flew past
the Beundary,

3. After Alberta's request ~ 1% was sssumed that those
Prejscts recommended by the Water Board en May 6, 1949, upen the
request of Alberva, were fully developed.

he After Alborta's request, Red Deer Irrigattion end Clear
water Diversicn = 11.-“ apeumed that in additien te the above
‘recomunded! projecks, Alberta had doveloped the Red Deosr Irrigation
Frojees (350,000 asres with the eid of the diverted Cleerwater River)
plus sn additienal 60,000 eeres in emall irrigatiem projeets.

The res:lting average monthly flows at the Boundary for the
above scnditfons, for the period 192348, will be found in the feur
4ables aescmpanying this rveport.

These dabulated filows have been processed to give flow-duration
ouirves at the Boundary, see Figure A. These nw-enrmdm: aarves show
the flows exeseded for my desired percantags of the $ime ocovered by
the recom (e.gs & fiow figure showa s esourring 80% of the-time
indicates that 80% of the time the river flow would exceed this figure
while 20 of the time the river flow would be lass shem this figure) .

An tnepection of these flow duration curves (Figure A) indicate
that the develepaeuts in Alberta:

(a) will esuse very little change im the fiow available 50%

of the time from that aotually coeurring in the pess,

(8] will decresse the high-water fiews.



{s) will tnoresse the Low-water flows.
An ezsminatiem of the sadulmsed flows at the Boundary gives
the fellawing aversge emnual flows far the four canditiens

AVERAQE ANNUAL FLOWS AT BOUNDARY -~ IN ACRE-FEEP

Comdision 2’({‘;?“.&. Lon:; Ty average
Naturel 6,966,000 5,300,000
Recorded 6,305,000 h.m,_ooo
After Alta's request 5,000,000 3,442,000
After Altd's request &

Red Dear Projeck, sto. 4,869,000 3,261,000



Reservoir atudies have been made for this rroject using fhe
follewing aseumptions:
Genernl Assumptions
Pericd of years investigated - 1923-48
Ares irrigated in Swift Current Project = 21,000 aeres
Area irrigated in this project = [55,000 acres
izcluding land in Qu'Appalle Valley
Weter required for gravidy & pamp irrigation = ‘m.ooo ag.tt,
a'Appalle Diversion = 84,000 nepo-fest
Yater roquired emmually for irrigation pusping =
305,000 « 450,000 asre-foet depending on reseyvoir elsvation
Seepage loss © 100 o.f.s. continuously = 72,000 eore-Leet
Evaporation loss © 24 inches tron Tesdarvelir suxface
Available reservoir storege = 4,000,000 agre-Loet
Allowable Tedservolr drewiown = 1825 ~ 1785 ~ 40 Leet
Turbine~generator efficlenay - 0%
Distribution of commereial energy productien by monthe:

Jamary - 13.,0% July = Le5%
February- 9.0 Angust - T.0
Maresh -~ 7,0 Septexber -~ 8,0
April -~ 5,0 Octobar « 11,0
Mey = 5.0 Novemher -~ 12,0
June - he5 Decasber ~ 14.0

Assumptions used for Alberta's developuent

(1) Pull development of Alberta's existing projects (after
Alberta's request),

(2) As above, plus development of seme of Albarta's prepossd
projects (inoluding Red Deer Project with Glearwater
diversion). See Figure B far sm interesting dtagrem of
reservoir comditions for shis comditien,



Remlss

These studies indicate that with the sbove aseumptions the
only effest of Alberta's developmemts w1l be the effect on the fiwm
euergy production: irrigation fn Saskatchawan will mot be affected.

Tine, for condition (1) the firm enmual ensrgy produetion
w1l be 350,000,000 k.w.he; for cemdttion {2) the firn productien will
bo 325,000,000 k.weha} the averags annual produeticn of secondary energy
remaing the same at 100,000,000 X.w.he a8 doss the pumping energy
requirenents of 50,000,000 kew.h, Adding the seeendavy snergy to the
fime preduction gives the average anmial cemmmoret al SNeIgy productien
a8 450,000,000 Xewsho for cenditten (1), amd 425,000,000 K.¥.H. for



CONGIDRIONS

Fereseseble dovelopments in Alberte will neveyr retamd nor
restriet irrigetion developments in Seskatthewsn ; eny conflict would
oaly de with regazd te power developments in Saskatehswmn,

However, inasmch as P.¥.R.A.'s raport to the Government
only visualizes the South Saskstchewsn Biver Project produeing 425,000,000
kowshie of average snmual ensrgy (samw ss conditien {2) -~ efter Albertats
request end Red Desr Projest, ote.), there should bo no reasem tor
conflioct over the degres of power production unless Alberta fryigates
more then X,710,000 aores, ¥

& Alberta irrigated ta 1948 - 440,000 aeores
Alberta's epproved request frem Waser Board - 1,256,000 sores,

Total irrigable area in Alderta according to Mr. B. Russel]l =
1,923,000 acres,
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