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MEMORANLUM ON COMMIRUTIAL POVER POTENTIAL

OF SOUTH SASKAVCHE:AN RTIVER PROJECT

Propexed for the use of Saskatchewan
Power Corporation by the Prairie
Provincses water Board starf -

413 Post Ofries Blag.,

Regina, Saska.,

Jenuary 22, 1951.

Caneral
peicitcia o

Ths South Saskatchewen River Project is & combinea
iprrigation and power Pproject proposeca by the Province of
Saskatchewen and the Pralrile Farm Rehabilitation Adminis-
tratlon (Canada). Filgure A indicates the loocation of
this project and its relatlion &0 other projected hydro-
electric power sites that will be directly affectea by
its counstruction and operations.

Ts following notes set out the commercial power
possibilities of tkis project and indicate the future bene-
t1ts which 1iill accrue to the downstream hydro developmernts
due 10 its operations.

4)) rigures contalned hereirn, although they are

close estimates, are subject to correction ana change.



south Sasxatchewan RiveX Project
Assunntiong

The natural flow of the river haa been previously
reconstructed by the Water Bvara. From thls I'low certain
aqeductions were made to arrive &t the flow available for

commoreial power productions The deductions, acrd other

pertinent assumptions, follow:

Poriod of years investigateq = 1923-48
Area irrigated in Alberta = 1,710,000 acres
This includes the proposed Rea Deer Project
with some water diverteda over from the Clear-
water River. )
Area irrigated in Swift Current Project = 21,000 acres
Ares 1rrigated in $5. Saske River Project a 430,900 acrss
Water requirea for this = 738,500 acre-feot
QutAppelle divorsion = 200 CeTeSe Tor 7 mOntLS =
84,000 scre-feect
Seecpage loas @ L0O0 ¢.l'.8, continuously ~ 72,000 acre-reet
- Evaporation logs @ 24 inchos from ressrvolr surfece.
Allowabls reservolr drawdown « 1825 - 1785 a 40 tset
Available reservoir starage = 4,000,000 acre-feet
Water allowea annusal ly for power for irrigation
pumping = 305,000 - 450,000 acre~feet
qependipe on elevation of reservoir.
Turbine-generator efriclisncy m &U%

Distribution or commessrcial energy production by moutihs:

Jarne -~ 13.,Ch July - 4.5%
Pk, = 9,0 Augs = 7.0
Meras = 760 Septe - 8.0
Apre = 540 Qctey - 11,0
May - 5.0 Nov, =~ 12.0
June = 4.5 Deca = 1lil0



Resunlts

Usipg the above assumptions, it 18 possible to

obtain rrom this project every year a commerclal erergy

output of 326,000,000 kwh aistributed by months as follows

{(lote - & more uniform monthly distribution would increase

the aannual energy production):

Jan.
Feb,
Mar,
Apr.,
Hay

June

42,400,000 kwh
29,400,000
22,900,000
16,300,000
16,300,000
14,700,000

July
Aug.
Sobto
Cot,
Nov,

Dece

i

14,700,000
22,900,000
26,100,000
35,900,000
39,100,000
45,700,000

The prasible average annual secondary ensrgy pro-

aguction (with 15%,500 KW capucity) = 70,000,000 kwh,

Thexn, i1t the plant capacity was 155,500 KW,

kwh

1f maximuw allowable winter alsshargs wes 12,500 ¢efasa,

abd if firm capacity is delined as thesvailable capacity in

vhen, firn capacity of thls plant would be

Dogember 100% of the time,

127,000 K/

-~ this is with lcwest reservoir elevetion (yr 19.,L)

Vith highest reservoir elevation (see Figwre B}, tke capacity

would be 156,000 KW,

Ir the Fort a la Coras aydro plant were buils, it

would ba both feasible end caziradble to use 1its low-value

sumzl power for pumplng irrlgatiion weter; this woula permit

vie preseat allowence for pumplnz—powsr water to ba used for

“he preduction or firm ensrgy. Such an arrangement would

ircraase the output of

Jem commerclal energy at the Scuth

fishatchewen River Prejecs »lant o 375,000,000 kwh anrnually.




Ths following table suruwsmrizea theus results:

Predugtion of Commereclzl Powsr in KJW. DT,

Condition

Anniuel .
Firm (100%)

Decomber
Firm (100%)

Av, gnnual
Ssconiary

Yithout Fort
a la Corne

326 ,000,0C0

45 4700,000

70,000,000

With Fort
a la Corne

375,000,000

52,500,000

70,000,000



Hydro Prents Belew Saskalocn

It is thought that in the streich of the river
natwoen Saskatoon end The Farks there are suitatle siteés
ror four fifty~toot hydro plents, see Figure As The river
reogulation afforded by the operation of the South Saskatchs-
wam River Projoot plant (Coteau Dem) would texd to increase the
Iirm pbwer production of these plants. In this case, the
gouth Saskatchewan River Yroject should be creﬁited, to sore
extent ;, with this lncreassd Iirm production,

Figure € gives monthly flows below Saskatoon avail-
able 90% {firm) and 50% (averazs) of the time for three
ditferent conditions:

1, Flow available after Alberta's development up
ve the extent now approved by the Water Board.

2, TFlow available after South Saskatchewan River
Projoct is constructed and developed,

3. Flow available with both the South Saskatchewan
River Projcct and Fort a la Corne plant operatingz,

Assuming that these four hydro developments have a
coubined capacity of 100,000 K\, then the annual powsT pro-

duction ror the three abuve conditions is:

Enerpy Prodvotion in K.W.H,

o Dccenber AV. annuel
Comdition  Annual firm {Q03%) Firm {(9C:) Secondary (5C))
1 365,000,000 25,000,000 240,000,000
2 430,000,000 52,000,000 33,000,000

3 430,000,000 60,500,000 33,000,000



Fort o la Corne Hydro Plant

IL will be noticed frowm Figure A that this plant 1is
located Just downstream from the Junction of the North and
South Saskatchewan Rivers,

The operstion of the South Saskatchewan River Projsct
w'il tend to increase the firm power production at the Fort
& la Corne plant, Such inereassd produsticn should be
eredited, to some extent, to the S. Saskatchewan River Project.

Figure D gives monthly flows below The Forks avail.
able 905 and 50% of the time for the following two con-
ditlions:

l. Flow evallable after Alberta's development up
to the extent now approved by the Watsr Board.

2. Plow avalleble after tSouth Saskatchewan River

Yro jeect 1s constructed snd devsloped.

After adjustling these flows for reservoir storage
{230,000 acre-reet), the emergy available from the above
conditions, assuming an installation of 135,000 KW, is:

Energy Production in K.W.H.

December' Av. smnual .
Condition  Annusl firm (90) tirm (90%) Seconédary (50%)

1 550,000,000 22,000,000 200,000,000
2 560,000,000 . 35,000,000 110,000,0C0
3 560,000,000 49,500,000 110,000,000

By using the low-valus summer power tor pumping
irrigation water in the South Saskatchewan River Project,
tie winler power jroduction would be increased as shown

Ln ceniition 3 in the above table.



.- ama. - A

szlglpsions

The following table indicates the commereial pover
Jcssibpilities of vhe South Saskatchewan River Pro ject and
3ts ineremental effect on proposed dovnstream hyd;o develop-

oents.

Comperciel Ensrgsy Produetion - K.wl.Il,

Arnuel lUecember average annual
Tten Firm Firm Secondary

vith no Fert a le Corne cxchangse

¢. Sask. River ProjJeet 326,000,000 45,700,062 70,000,000
¥gur hydro plants 65,000,000 27,000,000 -207,000,000
Y¥ort a la Corne 10,000,000 13,000,000 - 90,000,000
“iith Fort a la Corne exchsernpge

5. Sask. River lroject 375,000,000 52,500,000 70,0Q0,0C0
Four hydro plants 65,000,000 35,000,000 ~207,000,000
fuot a la Corne -39,000,000 17,500,000 - 90,000,000

There is another hydro site downstream irom the Fort
a la Corne slte near Nipawin, Sask., that will be aided by
the rezulation of the . Sask. River Froject. The increased
erergy proeduction to be gained at this s@te wauld be approxi-
mately equel to that at Fort a la Corne,

T4 should be berne in mind in assessing the commercial
nower possibilities ¢f thls project, that, while power pro-
svced at the main site should be credited in full (first line
in the sbove table), the incremental power valuss produced at
Fart a le Corne would nos ve reelized for some time, while the
izeru..ontal power valuen roduced at the four rrojscted plants
bolcy Seskateon would adh bw redlized for a long, long time,

{ should alsw b emphusizéd that all energy pro-
cuciivin rigures are hused on the wssumption that all the irrigaticn
orciects pontioned are rully developed. Thls will not te Lrhc
15¢ I'0r meny years, znd In the meantime, more water could be
av:ileble for the produsticn af comrnzreial energy. For ex-
amule, iD this projscet ware in operntion by 1565, at least

23,500,000 kew,n. 0f Tlrm power could be produced.
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