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COMPARTSON OF ALTERWATE TEVELOPMENTS TN THE
SASKATCHEWAN RIVER BASIN '

There are many alternate developments that could ba consiructed to
utilize the waters of the Saskatchewsn River Basin, This Teport, howaver,
will be confined to compering two proposels, ome of which is oapable of
extension eleng two 4ifferent linee, Thegs proposals aret

f#ls Korth Sasiatchewan Irrigation Project ~ envieeges the
irrigation of more then ;000 acres 4n both Alborta end Saskat-
chewan by uvilizing the watera of the Rod Desr River togather with
wator diverted from the Cloarwator and North Saskatchewan Rivors,

#2. Soparasu Projects {Intormodists Singe) - envisagus tus

irrigation of come 350,000 eores in Alborta using tho Red Deer Rivor
plus watar diverted from the Clearwator River (ses S, H. Hawkins
P.F.R.A. Roport of 1947), togother with the indopsndent Seuth
Saskatchowsn River Projact whioh utilizes the wators of tha South
Saskatchowan River (sea P.F.R.A, Swmery Raport of April 1951 .

#28. Separete Projacts (Alterneto Final Stagoe} = sams s #2
plus the diversion of additionel wetor from the Nerth Sagkatchowan
River into tho Red Door River te be used to produce agditiencl

hydrornorgy.

#2B. Heporatc Projocts (Mtornrto Final Stego} - seme as #2

Plus ths Aiverojon of Nerth Saskatchowan River wator to ba used
for (A) irrigating an mdditional 250,000 aerod through tho Red Deer
Projeet md {b) yroduce rdditional hyiroencrgy.

Seo Figures 1, 2 snd 3 for maps of theso proposula.

Purpoege of Study

This atudy has hrd as 1te objoct sho dotermination of the physical
rosults of those altornatives as exproesod in oeres irrigated, kilowmtt
hours produced and dollars.



Results of Study

Thie study indicetes that
final stages of proposal #2 {separn
combined North Smsketchewsn Irrigation Project.

summarizes the resulss

v Tor the assumptions used herain, the
te projects) ars nmore desirabla tken g
Toe following tahle

Prepeeal No.

1 3
i i
| Unit | #1 #a ] #24 #28
Irrigation | acres 805,000 805,000 805,00¢ 1,055,000
Firm commercial energy
praduced dirveectly kowaha | -2,000,00C § 355,000,000 552,000,000 425,000,000
produced indireetly Yamh, ! 0 | £135,000,000 925,000,000 7 30,000,000
i 3
‘ i
Total firm cnergy | Kwwoho§ -2,000,000 ) 990,633,000 1,477,00C,000 { 1,155,000,000
Total secondary energy: k.w.he | 15,000,000 .160,000,000 155,000,000 . 155,000,000
I
Cest of irrigation )
works $ . 95,000,000 ; 125,000,000 { 130,000,000 | 142,500,000
; '
Caritalized ret value ’ ;
of puower 4 | 300,000 1 31,500,000 & 47,85C,000 . 37,400,000
i !
1
Relative capital coat % 9:;,'700,000; 93, 500,530 82,150,000 | 105,100,000
Relative cost per uere! # 117.65 | 116,15 102,08 99.60




Proposal 74 - North Saskatchowen Irrigetien Projaot

This preposal would irrigato some 805,000 acres in both Alberta
and Sasketchewsn through ona distributary system. The necessary water weuld
be obteined from diveraions from the North Sesketchowan, Lloarwater and
Red Doar Rivers, sso Figure 1.

seoumptions usod worgs

ALergs irrigestod in ilberta " 350,000 acros
ficrag lrrigated in Sesketchewan = 455,000 acres
North Seskevchewan crnal capacity = 3,500 c.t,.8,
Clearwater conal capncity = 5,500 e,f.n.
irdlay-Baffelo Lake crpnl cepacity - 8,000 c.f.8,
Duty of wator in Llbartae - 1.4 acre-feot
Duty of water ir Saskatcheowan - 1.5 acro-feet

Rosorvoirs used for yeerly storags
Ardley = 300,0C0 acro-feet
Buffelo Lako 500,000
Creig & Hemilton Lekes 130,000

200,000 eero-fent

Rescrvolrs used for soascnal storega
CGraig & Hemilton Lakoes 150,000 acro-faet
Tramping Lakec e 320,000 acro-foet
Plus other amell rosoervoirs

Minimm flow passing N, Sask. weirp = 1,00 cufln.
Micimum flcw pessing Clcerwator weir = 20 c.f.9.
Minimum flow passing firdley Dam = 35C ¢.f.s.

XK. Sask. and Clearwnter diveraicns cnly for six summor months.

N. Seek. and Cloarwntor diversions cporeted to givc, if possibla, a
maxirmm monthly averags flow of 10,000 ¢.f,s, £t Red Daor.

fmneel pumping reguiroments in Slbarta = 25,320,000 k.w.h,

Annval pumping roquiromants in Snskotchowsn = 3,000,000 K.w,he

Using the ebove assumptiors it was fouré -

Wo. of acres irrigated 805,000 acras
Firm energy produced 26,000,000 K.w,h.

Firm ensrgy roq'd for pumping = 28,000,000 k.w.h.
Tharsfore salavle firp energy = «2,0C0,00C k.w,h,.
By proviccos, the fimm enargy pioturs ig =~
Alberta = +1,00C,000 keweba
Seskatchewan = =3,000,000 x.w.h.
Socondary unorgy avalleble
in Alteria ® +15,000,000 kewosha



Proposal #2 - Separave Projecte {Intarmediats Stega)

This proposel), ses Figure 2, would davelop the &mme lands es
in schems #1 tut uees two sesparate projecta: {a) Red Daer Projact - ses
P.F.R.A, Report of April, 1947, by S. H. Hewkina, and {d) South Sasketchewan
River Frojoet - cve Summary Repert of April, 1951, by P.F.R.A.

The Red Deer Projeect would obtain water from the Clsarwater
end Rod Deor Rivers to irrigate 350,000 acres in Albcrta, It was faund
that -

Acres irrizated

Firm energy producocd

Firm energy rog'd for pumping
Salable firm vnurgy

Selstle socondery cnergy

350,000 acres
48,000,000 k.w.h.
18,000,000 X.w.h.
0,000,000 X.w.he
10,000,000+ k.w,h.

L I |

The Bouth Saskatchewan River Papjeet would obtein wetor from
the South Sasketchewen River to irrigete 455,000 eerss in Saskatchewan.
Assuming 1,700,000 acres irrigated in Alberte 1t was found the* -

Acres irrigatoed

Firm epergy produmed

Tirm erergy req'd for pumping
Saleble firm cnergy

Salable sacondary enorgy

455,000 aercs
365,000.900 Kewehe
40,000,000 kow,h,
325,000,000 kiw.he
100,300,000 keWela



Proposal #2A - Separate Projects {Altomate Pinal Stage)

This proposel is tho same es #2 with the sddition of water
divarted from the North Seskatohewnn River to ba used for the praduction
of commerciul energy.

Al the Rod Deer Projoct this oxtre enorgy would be cbtained
by dropping it 105 faet from Buffale Lakc. Tho rovised results aps -

Acres irrigated e 350,000 acres

Firm energy produccd = 110,000,000 k.w.h,
Firm snergy roq'd for pumping e 13,000,000 k.w.h,
Salabla firm energy = 97,000,000 k.,w.h,
Salable secondury enargy = 5,000,000 x.w.h,

At tho South Sasketechewan Rivor Project this extre water would
also be usad to ervste additional energy: The revised rasults are -

fisres irrigatoed - 455,000 ncros
Firm enorgy produced = 495,000,000 k,w.h,
Firm enorgy raq'd for pumping = 40,000,000 k,w.ke
Salnblo firm encrgy = 455,000,000 kKaw.hs

Salable secondary energy = 100,000,000 k.w.h,



Proposal #2B - Separato Projocts [Alturnate Final Stage)

Thia propoeel, sea Figure 3, 1a the same es #2 with the
addition of wator divertod from tho North Saskrtchewsp River to be uaed
(a) to irrigete an ndditicnal 250,000 acrss through the Red Doer Projoct
and (b) to produco additionml commercial CLOYRY.

On the Re¢ Daar Project this extra wator could irrigate ad-
ditional landa to the onst gf those in propesal #2, The revisod resulis
are -

Aeres irrigatod

Firm cnergy produced

Firm energy req'd for pumping
Salablo firm energy

Snlablo sscondary emergy

600,000 acres
73,000,000 Ko he
13,000,000 k.wsh,
60,000,000 ¥X.wih,

5,000.000 kwaha

The revised rssults on the South Saskatohowen River Projsot

vould bo -

Acres irrigatod

Firm energy produced

Firm enorgy roq'd for pumping
Snlable fimm cnorgy

3alablvu socondary cnergy

455,000 acrea
405,000,000 k.w.h,
40,002,006 k.w,h,
365,500,000 X.w,h,
100,000,000 X,w.he



Effoot of Proposals on Downstream Hydro

In the lower varts of thia dralnage basin, 1n Saskatchewan and
Menitoba, there are several hydropowsr sites that would be alffected by
these proposed dsvelopmonts - see Figures 1, 2 or 3 for locatiome. The
following paregraphe sest out the power potentialitiss of those sites under
the variocus proposals,

Cn the Soubh Saskatchewan River between Sesketoon end the Forks
the river falls about 260 feet. Thero ears twe hydrositos, Bevoche end
Coxby, each with a 75-foot head, in this reach of the Tivor. With the
nearly porfect river rogulation provided by the South Seskatchewan Reservoir,
theso two hydroplants bscoms foaslble: without this regulation they are
dofinitely uneconomic. Thg pelable firm enerey productien 18 -

= for proposal #i
- for proposal #2
~ for proposal #RA
- for proposal #2B
Sslablo sceondery enargy for
2, 24 % 2B

¢] kewoh,
325,000,000 k.«w.h.
425,000,000 K.w.h.,
360,000,500 k.W.h,

50,000,000 k.w.h.

The Fort & la Comu slts, with an avarege hood of 115 fost, will
produco =8lablc enorgy es follows:

~ propoeal #1 = 525,000,000 kywohe
- proposal #2 = 625,000,000 k.w.h.
- proposal #2A = 705,000,000 X.w,h,

~ proposzl #2B 665,000,000 Xew.h,

The Nisawin and Sguaw sitaes, with o combined hoad of 140 feot,
wil}l produco 140% of tho shorgy producod at Fort e la Cormne, as follows;
730,000,000 k.w.h.

870,000,000 k.w.h,

985,000,000 k.w.h,
930,000,000 k.w,h,

preposal #1
proposal #2
proposal #2a
=~ propopal #2B

1
L I |

In Menitobn, the proposed Deuphin Rivar Power Project, with a
90-foot hend, would produce firm commercial emorgy Bt the following ennual ratoss

~ for propesel #1 = 730,000,000 kaw.ha
~ for prepesnl #2 = 800,000,000 k.w.h.
~ Tor prepesal #28 = 795,000,000 K,weh,
- for propaosel #2H = 760,000,000 k,w.h,

The following tablo summnrizis the olectrical cnergy plcturs in
rclation to the differont propesals,

COMTPCTAL, ERGY PROTICTTON 1M KTIOVWATT HCOURS YEARLY
. t Proposnl No,

Project | £1 ) #2 i H#A 2B
Ardlcy-Buffalo : 5 |

- firm ! 1,000,00C | 3,000,000 | 97,000,000 60, 000, 000

- aceondary [ 15,000,000 f 10,000,000 | 5,000,000 5,000,000
South Saskatchowsn ! H

- fimm 1 ~3,000,000! 325,000,000 § 455,000,000 | 365,000,000

- @noondary l 0 i 100,000,000 | 100,000,000 | 100,000,000
Brtocho & Coxby !
+ - firm { 0 | 325,000,200 ' 425,000,000 | 340,009,000

- spcondnry : 0 ! 50,000,000 i 50,000,000 50,000,000
Fort o la Corna | 525,00C,3C0 : 625,100,000 : 705,000,000 | 665,000,000
Hipawin & Squuw } 730,00C, 300 f BRO,.G0,000 | 985,000,000 | 930,000,000
Deuphin River l 730,000,500 | 800,204,000 ! 795,000,000 | 760,000,000




A clesrer pictury cf tha effoct of

potential is givon in

a besis to show,
offoeta of tho differont propos
have boan onlocted as tho haais

thoso proposuls on power

the following teblo where proposal #1 1s selectod as
£ gross potential, but tho resulting not

not tho rosultin

als,

or datum),

Noto thet any othur preposal cculd

NET ENERGY PRODUCTION IN KILCWATT HOURS YBARLY

Propossl Ne,

Froject #1 ! w2 #2n #2B
Ardloy-Buffrlo

- fim 1,000,Q0C 30,200,000 | 57,000, 000 60,300,503

- 8ocondery 15, 00,000 19,000,000 5,000,030 5,030,003
South Sasgkatchewnn

- firm L =3,000,5 | 328,000,703 455,00.,320 | 365,000,000

- secondnry 0 153,008,000 103,200,300 102, 000, 000
Batoche & Coxby

- firm : 325,000, X% | 425,000,000 | 360,000,000

- 8gcondary 0 50, SO0, Y00 50,002,000 50,500,000
Fort & la Corno 0 105,305,733 | 18¢,800,000 | 140,050,000
Nipewin & Squaw a 14,730,300 | 255,000,000 | 230,000,000
Dauphin River ol 70,200, 500 65,000,000 30,000,C00




Tn show tha relativoe cepitalizoed w
resulting frem the Aiffcrent propos
miltiplied by somo mill-

rato suloetod hes boan govorned by (a)

and (b) whether ar not tho hydroplent 4

lue of tho electricel energy
=ls the smount of not energy hae baan
rate erd capitnlized by some parcontago,

The m111~

assumed value of wholaoerle powar
n quastion would bo built in eny event

end whethor thc ineresso in snorgy output is ‘gravy'. Tho capitalizaticn
percontrge wAs gonerelly nssumed to ba 8% but wes incrensed in some cases

whon it was folt tho plant would not bo construct

follewing table autc ~ut thess

acsumptions and resulta.

ed for a long time, The

CAPITALIZED DOLLAR VAUES OF NET ENERGY PRODUCTION

[ '} !
o U Preposal No,
e Pjome L
; i #1 2 #2n #<B
Ardloy-Buffals | i §
- firm 12.5 F 8% ¢ 30,000 | 1,000,000 | 3,000,0001 1,500,000
- seccndery (2,0 ' 8 i 7,000 L300 100,000 136,200
Scuth Smsk, | i f
- fim !3.0 .8 o120, 035 [12,090,006 F17,002,900 | 13,500,000
- seccndary 2.0 | 8 E b 2,5%,v3¢ | 2,599,300 | 2,530,000
I !l !
Batoche & Gf*.:rb:{T 4 I
- firm 1.0 ¢z o 2,732,200 | 13,500,000{ 2,900,000
- sgeondary  'l.o | 12 { 0 430, 00 400, 700 409,000
Fert 8 le Corngibh.s i 8 { 0 6,250,590 { 11,250,000 8,750,000
[ »
Nigawin&.‘igu'-wi!..-) i 12 i T4 W0, i 8,560,000 6,600,000
Douphin River f;.'c- © 12 ! 911,700,200 1,60C,000 750,000
i 1 : : :
b |
Totel Firm } {72,000 b 28,350,000 | L4, 850,000 34,400,000
Totel Seccrninry. ! i 373,3.‘?; 3,252,707 3,033,200 [ "3, X,2,000
i } '
oTL ; i¥304, 90 131, 505,000 | 47,850,000 ] 37,409,000



10

Conclusion

Estimated capital costs of the differemt proposals, excluding
the power Teaturas®, aro au follows:

Proposal #1 - $ 95,000,000a
Provosal - 125,000,000
Proposal #2A - 13@,000,000¢
Proposal #2B - 142,500, 00pd

Heving thot tha cost of conctricting the difforent proposale and
alpo tha capltalized valus of tho not cnergy produetion rosulting therefrom,
it 18 posaiblz to now dataminc tholr roletive costs

Freposnl Neo.
Itom ; ]
#1 ! #2

#2A #aB

| i

i t

: |
Aeros irriceted ] 805,000 805,000 | 805,000 1,055,000
Cost of proposel i $95,000,000 | 125,000,000 | 13C,000,000 142, 500,000
Capitalizcd enorgy | 300,000 31,500,000 47,850, 000 37, 400,200

. i :
i

Rolativo cost of :
prusoanl 94,700,000 . 93,800,330 82,150,000 i 105,100,000

Relatave cost g !
POT ECYD i 4117465 i $116.15 BLOZ.05 ? 930

. It should be nntod that tho 'rolative' costs 30t out above arc
not actucl costs but reproscnt tho net zusbks in relation to proposal #£1
(L.c. proposcl #1 ussd mg Aotum).

Accepudng tho ~sgsumotions ugoed hersin, it eppwars, thuerefore,
that on the basis of rosts ~

1. There is )ittlu to choose dutwoon 4 combinzd projoct {#1) end the
irtormadinte stage of duvilipmert of sopurate projcets (f2), but

2. ¥Mith the ndéiztensl wetor nvaileble from the Nertn Saskatchowan
River (724 or #2B), it would dofinitaly ho mory dosirable to build soparate
prejoets than a combined projcot.

A - The cost of tho power fomturue of osch Frcposel (ponstocks and powcr
houso only) werc 2llowod for when assuming the mill-rate woluo of the COOTIgY.

e - hsouming Mre B, Russcll's cetlmnto of 92,0.1, “22 43 corroct, plus shc coot
uof' thu noccsaary incroascvd divorsions from tho North Seskatchowsr River and
tho nezosoary pumping plants roquiroed for the lands noar Seskatoon.

b = Allowing $33,000,.C0 for the Red Door Projoct and 395,032,050 for the
South Seskatchewan River Projoct {without powor fontures),

¢ = Alivwing 35,000,850 for ¢ost of Aiverting the Merbh Scskatchowan River.

d -~ Allowing 50..9 per acre 8s the cost of inercansing the Red Duar Projuct
by 255,000 acres.
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