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WATER SUPPLY SPUDY OF SOUTH SASKATCHE¥AN RIVER PROJBCT

Two water supply studies wars undartaken for the South
Baskatchewsn River Prolect based upon differeny steges of Lrrigation
dovelopment in the Prowinae of Alberts, The first study essumed full -
‘develoment of Alberta‘s irrigation developmnts up to 1,256,000 adren,
The second study assumed failrly full devoloprent in Alberta up to
1,700,000 mcreze: In eack case, it was assumed that the Calgary Power
Company's plants at Spray Lakes and Bearspaw were im full operation,

Main Assumption Cormon $¢ Both Studles

Acres irrlgated in Saskatchewan = 21,000 acras

Evaporation loas at 2/ {ncles ennually

Seopage losa at 100 c.f.as continucusly

QutAppells diversicn at 00 e.f,8. for seven mouths

Acres trrigated in this Project = 430,900 acres

Regervolr operated for the dest primary power (100% of the tire)
Allowable reservoir drewdpwn: 1825-178B5 = LD fest
Distrivution of firm commercial energy by mentshs

Jecuary 13% Taly 453

Pehruary . 9% August )
i Merch 74 September - B%
. april 5% Ostober D b § -

May 5% November ;| 12%

June Lo5% Decembar 144
Resulta

These weter supply studies resuited in the following power
outmut in kilowatt hours per yeoer:

Itenm
Alberta irrigation 1,256,000 acres 1,700,000 acres
Firm commercsial 350,000,000 K., H, 325,000,000 K.¥. K,
Firm pumping 50,000,000 K.W.H. 50,000,000 K. .HE,
Secondary commercial 100,000,000 KJH.He 100,000,000 ¥.¥.H.

Atteched mre water supply tatles for the asecond study: she
varioze eolumns in these water sapply tables are explained in detall
in tha following peges. Also ettached 1s a graph ahowing the diflerent
reservolr levals for the years 1923-48.

It should de noted that the reservoir was oparated to glve
firm power 100% of the tima. If it were peTmissible ta so operats the
reservolr to sllow the firm power be cut off {firmed by etsem) in the
winter of 1941-42, then the firm cutpt could bs increassd by about
20,000,000 k.w,hra, annually. That 1s, the firn power would be availabla
eonnnumxsly for et least 40 yeara {from 191.1-19515 with onl:r one peried
of shortags 1n the winter of 1941-L2.

It should mlso be moted that this study was done on a very
conservative basis -- BO% of 2,150,000 acres irrigated every year doring
the dry pertod. If this much lend was not irrigated, more waler would te
evailable for the production of commercial energy:




; .at Bwift Current wers extended by ‘torrelaticn methods to give tha. . ;-
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' " Provincea Water BosTd's report Nou 2 wirich derived tha-Tesultemt flows .
. iab the Albcrta-—Saskatnhﬂan boundnry mcr Abe etd.ati.ns projeutl in
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TABLE A - 1: comon to hath utnucl ’

. 'h. B i N
 TARIZS B AND @ - 1uutnce tho etudie& 2ide foi. the 'faix'ly mn
-« developmant in, .ﬁlborta' Ths table illnatntiﬁg tho nm sﬁudx, i.l
'm.t_td"' :___, ., . '.} ' e
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FABLEA, Colisn 2~ ma Soluim. ¥s teres Birectly 1o the Preiris.

A].bertn .wore m]ly doulopada PR

‘Z'ABI.E A._colm 3. L zna’ 5 - Tbe x'eenrded ‘Flows: ot s-:in cnrrmt craek

‘eaxplete atyeem flow picturs for our pertod of record 192348, " & mn@.

" memth-by-gonth, study was then done essuming Swift Current Irpigation - :
"Project (20, 000 acres} plus the exristing D.mcaim Raeormir were ,_i.n EERT

“full operation tlmou@mut this poriod. i

P -

PP |

N It '111 be noteﬂ th!lt tha bulanr:o gt 'ntor lhom asg avaihblo
“from Swift Current creek is 2ero in most yoars, ‘It ie likely, howaver, - _
" "that there will be some mmnmll mcrmcct of flow coning into this .croek
balm the tom of swifs Curremt,

TABLE A, Canm 6 ~ The diﬁ.‘ermca batwm ‘s natural now of the South

Saskatchowen River at Saskatoon and at the Alberta-Ssakaichowen boundary.
" (Water Board Report No, 1) was tormed the natural inflow or loes .in thia
etretoh of the River. Ninaty percent of this matura) inflow or.loss was-
sasumad as occnmd botvuan the Alberta-Saskatchnm bonndary and the najm

imsttu. N o ) k o o e

3 .
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TADLE A, Colu.m 7 - Seepage Wms nasumed to ocour at a rete of 100 c.r.s.
continuoualy. It was assumed that 25 ¢.f.8, Beeped through the main dem

‘. while 75 c.f.E, escaped through the gu'Appeile Da.n tuermmn Den) snd
ozhar u.n]mm placeu Ln thu Runrroir. i

a3 [ -

1
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Tba emporation 38 ansnnoﬁ to Yo % i.nchaa mnnaliy whiah

mm distrlb.lted 25 follows: . P ot
- . Mareh 0.6 - . :'Iulr . ,'A5;2 A .
- T April 1.4 Auguat 4.2 . .
- . May 4.0 - . Septesper . 2.6
) - J’tmo B - : Octabu- “lebh

' It wag tnrtlwr aesmnod that this occurred et mn AYEIBES Teservoir olemtion

S of 181Cc. (A later correction for chmnge in reservolr elevetion ia made,

- laber information appears to indicete that the everage anpual mpomucm.
ta xore 1ikely to be 20 and 21 inches, o

: ‘EABLE A, Column 8 - 200 c.r 8. was assumed diverted contincoualy each
end every yaar from April lst to QOectober 3lat. Such dlversiom 1s
Probably too high inaspuch a8 no water will be divertsd to the q;n'Appolle
when the Qu'Appells Rlvor {$s0ll ie flowing full,

TASLE A, Column @ - {30,900 8scTes aTe masumed irrigated in thies project
“exclusive of the Qu ‘Appella. Using the duty of water of 1.5 feet, en
irrigetion factor of BO% and convayemce lossaa of 307, the water required
eqnala 738,500 aare-foet smnually. This demand wos d.tatnbu.ted by

nonths ea followa:

- : v April 5% ‘ .ﬂ.ug.mt 15%
: May 15% o ~ Septenber 104

* Yune 254 ‘ 7’ pctober 5%
¥ Jady 25% - o 5

A,
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(TABLE &, Col. 9 eamtta} .- = . o S

oo . . M oA
cLva

' _© Mo allowance wes made for the prodable decrsassd demsnd for
irrigation water in ysars of above normel rainfall. This was caleulated -
-8y follows: when the April-Saptember procipitetion wae less than 11 -

inohes, the water requirements remain at 100% wiile, for precipttation
greatexr than this amount the demend vas decreased by 2.5% for every inch
of precipitetion ebove 11 inchen, . ) D
TABIE A, Coluwn 10 - The halence remsining in the repervolr available .
for power production was cbimined by taking Coluzm 2 plus Colurm 5 plns
Colum & minus Columm 7 minus Column 8 minus Column Q. :

TAPLE B _ - .

When the roaaﬁoir elevation changes, the water required for
Produeing powsr changes, as doces tha evaperation requirsments. Watar
demands for oommerciel power, pumping powsr end the evaporation sorrection

. were calculated for the varlcue months in the ¥oaT for four different

Tosarvolr ranges of 10 feet each. R _ . ) ]
TAB[E B., cblum 1 - Pirm commerdd al power. - .-"rh'e'ntar required for
firm commereial pover wea essumed €onverted into electyical energy at mo -
sffielency of 80%. The monthly ddetribution of aargy productior waa
assumed dsetributed as follows: L

Januaryr 13% July 4a5%
Pabruary 9% Agust %
March by Septembeyx 8%
April 54 : : Octaber 1% .

. Xay 5% . Novembar 124 -
Tune 405% Dacamber 1%

A rough study was undertaken to destsrmine Just how mieh cormercial power A

oould: ve produced, When this was determined, this detailed water supply
study was dona. The flowe giveom for emch morth for the four different
reservolr stegss are calculnted for e reserveir slevetion et the middle
of the atage tlhuw

Stage I -- reservolr elevation 2820

Stags II-- reservoir elevation 1810

Stage I111-- reservoir elevation 1800 7.
Stega 1V — reservoir elevatiqn 1790

TABLE B, Column 2 - FPumping powsr requiremsnts . monthly pamping

Trequirements were sssumed to have the seme distribution as irrigation
water requiremesnts, thu:a ) : o - RS

- . S~ o~
April 5% Adgust 15%
Bay 153 Septenbar 104
June 25% October 5%
July 253 .

’

It should bo noted that same water is pumped from the, -
Teeorvolr which therefores requires varying pumping levals depsnding .- .
on reservoir alevation, while other water is pumped from eemzle requiring
& constant level, Over all efficiencies weres assmed %o rangs from 564
for the low 1ifts to 708 for the high lifts. - - T T

e

It ehould alac be nated that there 15 en error in the L

assumed acreage amd the required lifts. This error is smell end 18 on
the conservative side (1.8. more water 1s allowed hers faor Runping power
thar 4s necessary). : . : . )
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"TABLX B, Golumn 3 - Eveporstion Correction - In Table A the . .
ovaporstion is calaulated for the reasrvolr elevetlon et 181G, "Fhe

o . corTection for the differcit atages in reservolr elevation corrects the

-inereased or decroaced remezrvolr eurface areas due to the changing sater

B

© PABIR B, Column 4 - Total . This total ie arrived at by adding
,-po]_nm_gl,zland 3.,.1f s S . . .

S

TAHIE C, Colunn 10 -~ This ia ddentical to Columm 10 in Table A,
TABLE ¢, Column 11 - To obtaln the effect of additional irrigetien
davelopment in Alberta, a rauugh month-by-month water supply study was
nade of the proposed Bed Deer Irrigetion Project. This atudy waa
based cm ths assumption that tha Clearwater Rivar was diverted into the
Red Deor Rivers Column 1}, therefore, shows the rasulting effect of
the Red Desr Irrigation Project on the South Seskatchewan reservoir.

TABLE C, Colum 12 -~ To assuma 'fairly full development in Alvertat,
ar additional 5!;,000 acres in smmll irrigation projects was assumed in
afdition te the Red Deer Irrigation Projsct., The water requlred for
this was distritutad over the five surmer months and assurned to bo the
sams g¥ery year. Actually a 'high rairfall faoctor' cculd be allowed for
thess divarsions. .

TABLE €, Colum 13 -~ This column glves the balaf;ce of water available
.for powar production efter ellowlng for the increesed diversions in
Alberte, Thim was ohtained by adding Ceolwmps 10, 11 end 212,

TARLR C; Colurm 14 - This was obtelned from Teble B end dspends on the
nonth end the reservoir elevation of the previous monthe .

TABLE C, Colurm 15 =~ This 1s the excess watsr not available for primary

power production bus 1ia nvailapla for secondery power production,

TAB.IE C, Solum 16 ~ This is obtalned by adding eolurns 14 and 15
‘8od subtyacting the allowence far evsporation, . :

TARL® C, Coluwrn 17 snd 18 -~ The changes in storage were obtainasd by‘
the usial storage equation {inflow minus cutflow equala c¢henge in
atorage plug spill}. I : L E

% '« - ¥rom the resarervolir elevation-storage curvye, 1t was found
that. the maximm evailable storags was 147,500 c.f.n. wiile the oinimm
‘storege,’ - L0 fest below this level, was 79,500 o.f.m. .

TABLY C, Coluwm 19 .~ This 15 104 of the natural inflow or Lloss between

the dam and Saskatoon — equivalent to columm & in Table A,

TABIE C, Columm 20 ~ Eetwaen the wmain dam and Seskatoon there are soma
amall irrigation projects teking the vmter fram tha.river as woll azx small
muniolpel diversions, In edditlon, return flow from ths main irrigation
project contridutaes watar to the river. Colurm 20 ropresents the nat
effact of these mrel) charges, ) , . .

TAALX C, Colwwn 21 - )00 ¢.fe8. WA essumsd as the tata) resorvoir
Esepage 1085, ThAle colum indicates that 25 conticuous cof.s. i
egmmed to seep through the mein dem end apremr downstresm. :

TASLX G, Colwm 22 ~ Tha weter evoilsblg at Sasketocr i ehown in
thia caloan end was obtelned by addirg colums 16, 19, 20 snd 21,
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