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A dam, 85 Jeet high, and 600 to 800 yards long (a few
miles l_oi:,}t_er_'down the length of the dam would be much
less) across the deep nerrow valley in which the South
Branch flows, below where the Qu’ Appelle valley joins it,
would send its waters down the Qu’ Appelle vealley, thence
down the Assiniboine past Fort Garry, and thus establish
a splendid and probably.unintérruptccl ‘navigation, for
steamers of large size, for a distance exceeding six
hundred miles.

—The first pyoposal to construct a dam
in the South Saskatchewan River, made
by Henry Youle Hind, M.A., in his
Report on the Assiniboine and Saskat-
chewan Expedition, 1859. .
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“Report

To His xcellency the Governor General in Council

May 11 PLEASE YOUR EXCELLENCY,

-

We, the Commissioners, appointed as a Royal Commission
in accordance with the terms of: an Order in Council dated
24th August, 1951, to conduet ap inquiry and to report on

'

chewan Development):

the South Saskatchewan River \PlOJGCb (Central Saskat-

‘Bea To SunmIt o Your EXCELLE}JCY
- muE Forrowing RErorr

ix




The Order in Coﬁncil

- P.C. 443b

Privy Council . | Ceytified to be a True Copy of @ Minute of a Meeting of
[Seal] the Committee of the Privy Council, Approved by His
Canads, Excellency the Governor General on the 24th August, 1951,

The Committee of the Privy Council, on the recommendation of the Right
Honourable Louis S. St. Laurent, the Prime Minister, advise:

1. That under and in pursuance of Part One of the Inquiries Act a commission

do issue appointing Commissioners to conduct an inquiry into the following matters,

D 11311 1-) R — -
~ Whether the economic and social returns to the Canadisii people
on the investment in the proposed South Saskatchewan River Project
(Central Saskatchewan Development) would be commensurate with
“the cost thercof;
- Whether the said Project represents the most profitable and
desirable use which can be made of the physical resources involved.

2. That the following persons be appointed Commissioners pursuant to Part
One of the Inquiries Act to conduct the said inquiry:

i Dr. T. H. Hogg, Toronto, Ontario,

! " Mr. G. A. Gaherty, Calgary, Alberta, aud

Dr. John A. Widtsoe, Salt Lake City, Utah, U.S.A.
3. That the said Dr. T. IL. Hogg be Chairman of the Commission;

4. That Mr. Burton T. Richardson, Ottawa, Ontario, be Secretary to the
Commissioners;

i

5. That for the purposes hereinaboxlf'e stated, the Commissioners shall have all

the powers vested in, or which can be conferred on Commissioners under the -

Inquiries Act, that all or any of the powers which can be conferred under Part
Three of the Inquiries Act may be exercised by uny two of the Commissioners, and
that departments of the Government of Canada shall afford the Commissioners,

and all persons acting under their authority, or by their direction, such assistance

311(! C(l))-lopemtriqn in the matters of the inquiry as the Co:missioners may think
esirable; , -

~and to report upon all matters which the Commissioners may consider pertinent
or relevant to the general scope of the inquiry. o

(Signed)

~——6: That the Commissioners be further atthorized To'inclide in thoir examination

A. M. HILL
Asst, Clers of the Privy’ Cuuncil,

xi
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Commission

appqinting

DR. T. H. HOGG, G. A. GAHERTY, Esquirg,
and DR. JOHN A, WIDTSOE,
Commissioners under Part I of the Inquiries Act

to inquire into and report upon the feasibility

of the South Saskatchewan River project.
DATED, 24th August, 1951

RECORDED, 25th September, 1951

Lib. 467, Tol. 358

(s) H. W. DOYLE

for Derury REdisTRAR GENERAL OF
- CANADA

Rtefer. No. 135612
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Commission of Appointment

(8) R. J. CARTWRIGHT
Deruty GOVERNOR GENERAL
[SEAL] CANADA
GEORGE THE SIXTII, by the Grace of
God, of Great DBritain, Ireland and the

British Dominions beyond the Seas, KXING,
Defender of the Waith.

(s) PaurL FoNTAINE TO ALL TO WHOM these Presents shall
(for) ~ come or whom the same may in anywise
Drrury ATToRNEY GENERAL concern,

CANADA . ' GRELTING:

WIIEREAS pmsuanbto‘theplowsmnsofPmt. I of the Inquiries Act, Revised

Statutes of Canada, 1927, Chapter ninety-nine, His Ixcellency the Governor General
in Couneil by Order P.C. 4435 of the Twenty-fourth day of August, in the year of
Our Lord one thousand nine hundred and fifty-one, a copy of which is hereto
annexed, has authorized the appointment of Our Commissioners therein and here- -
inafter named to investigate and report: '

(1) Whether the cconomic and social returns to the Canadian people on the
investment ia the proposed South Saskatchewar: River Project (Central
Saskatchewan Development) would be commensurate with the cost thereof;

(2) Whether the said Project represents the most profitable and desirable use -
which cin be made of the physical resources involved.

and has conferred certain rights, powers and privileges upon Our said Commissioners
as will by reference to the said Order more fully appear.

Now Know Y that by and with the advice of Our Privy Council for Canada,
We do by these Presents nominate, constitute and appoint DR. T. H. HOGG, of the
City of Toronto, in the Province of Ontario, G. A, GAHERTY, ESQUIRE, of the
City of Calgary, in the Province of Alberta, and DR. JOHN A. WIDTSOE, of Salt
1 Lake City, in the State of Utah, United States of Ameriea, to be our Commissioners
. to conduct.such inquiry. ___ .. _

To Have, Houp, Exercise and Engoy the enid office, place and trust unto the
said T. H. HOGQ, G. A. GAHERTY and JOHN A. WIDTSOE together with the
rights, powers, privileges and emoluments unto the said office, place and trust, of
right and by law appertsining, during pleasure. ‘

Axp WE do hereby further appoint the said T. H. HOGG to be Chairman of
Our said Commissioners, | .

Xv



In TestiMoNY WigEreor We have caused these Our Letters to be made Patent
and the CGreat Seal of Canada to be hereunto atlixed.

Wirngss: Our Right Trusty and Well-beloved Counsellor the Honourable John
Robert Cartwright, Puisne Judge of the Supreme Court of Canada and Deputy
of Our Right Trusty and Well-beloved Cousin, Harold Rupert Leofric George
Viscount Alexander of Tunis, Knight ¢f Our Most Noble Order of the Garter,
I{night Grand Cross of Our Most Honourable Order of the Bath, Knight Grand
Cross of Our Most Distinguished Order of Saint Michael and Saint George,
Companion of Our Most Exalted Order of the Star of India, Companion of
Our Distinguished Service Order, upon whom has been conferred the Decoration
of the Military Cross, Field Marshal in Our Army, Governor General and
Commander-in-Chief of Canada,

Ar Our GovernmEeNT Iousk, in Our City of Ottawa, this Twenty-fourth day of
August in the year of Our Lord One thousand nine hundred and fifty-one and
in the Fifteenth year of Our Reign.

By CoMMAND

(s) C. STEIN
UNDER SECRETARY OF STATH
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Recommendations and

General Considerations

1. The Commission was established to

inquire whether the economic and social

henefits of the South S.skatchewan River
Project would be commensurate with the
cost and whether the Project represents the
most profitable and desirable use which ean
be made of the physice” resources involved.
The Commissioners were also aathorized to
inquire into and report upon all other mat-
ters which they deemed pertinent to their
inquiry. The purpose of the South Saskat-
chewan River Project is to irrigate an
estimated 455,000 acres of land in Central
Saskatchewan by constructing a dam 2056
feet in height across the South Saskatchewan

River near Outlook, the site being just above

the mouth of Coteau Creck. Associated
with the plans for irrigation, it is proposed
to develop 150,000 horsepower at the dam,
part of which would be used to pump water
to heights of from 16 to 120 feet to irrigate
approximately 307,000 acres of the total
arca. It includes provision for supplying
water for domestic use, greatly needed in the
cities of Moose Jaw and Regina. '

9. The Canadian Prairie Provmces, in

“which 123,000,000 acres are in Oocupled

farms, include an area, roughly tnangular
in shape, in which the problems arising
from low rainfall are exceptionally acute.
This area extends along the international

border south of Iistevan, Saskatchewan, to
the vicinity ‘of Lethbridge, Alberta, and has—-
its apex to the west of Saskatoon, roughly
in the neighborhood of ‘Maoklm, Saskat-
chewan. It was first explored in 1857-60
by Captain John DPalliser of the Royal
Dngmecls and declared to ‘be arid and

unpromising for human habitation. Tt is
. commonly known as Palliser’s Triangle, It
“includes some lands that are farmed success-

fully by modern dry farming methods and

some areas of consistent crop failure. In
seasons of drought, the failure of crops often
extends beyond its confines. In the heart
of Palliser’s Triangle is an inner triangle,
possibly amounting to 15,000,000 acres lying
both in Saskatchewan and in Alberta. Some
lands thercin once were tilled, and are now
abandoned. In the inner triangle, the
problem is one of reclamation of land which,
without irrigation to supplement rainfall,
will likely remain of little value for agri-
culture. ILlsewhere the benefit of irrigation
is to increass and stabilize the yield of lands
already being farmed with more or less
SuLCess.

3. Where the annua.l precxpltatlon is
deficient great beneﬁt « ften acerues if sup-
plementary water is prov1ded All . the
water of the South Saskatchewan River and
_all that could be diverted from the North
Saskatchewan, however, would irrigate only
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3,000,000 acres, more or less. At present
there are 610,000 acres under irrigation and
450,000 more will be irrigated when works
niow planned and under construction are
completed. It is evident that only a small
proportion of the lands that could be made
more productive with supplementary water
can be irrigated. The limit of water supply
from streams in the Saskatchewan River

Basin may be reached in the foreseeable

~ future. Water is one of the most important
resources of the region available for enlarging
and stabilizing its agriculture. ;

4. The topography of Palliser’s Tnangle
makes irrigation costly. The main rivers
traverse the region in wide velleys from
three_to five hundred feet below the general
ground level. To commiand the uplands,
the water must be diverted far upstream

and conveyed in long canals to points of

use. Otherwise, high dams must be con-
structed in deep valleys, where foundation
conditions generally are uncertain, or the
water must be pumped to heights that are
likely to be beyond the cconomic limits of
cost, 'To discover the best alteinative,
comprehensive Basin-wide investigation and
planning are indispensable,

5. Much investigation and development
have been carried out by official agencies
such gs the forr..r Reclamation Service and
the administration of the Prairie Farm
Rehabilitation Act, as well as by irrigation
districts and former private companies.

Further agronomic -nd engineering studies

are a prerequisite {o determine where irrig-
ation will be the most productive and where
the cost of irrigating is cconomic. While
the best use of water is an urgent con-
sideration in the Saskatchewan River Basin,

the problem has not been understood in its
broadest aspects, nor have solutions to it
been conceived in terms of the fullest ultim-
ate use of available water. The scope of

“the problem is vast so that the selection of

projcets for water utilization must take into
account the general public interest as well
as sectional claims.

- 6. Apart from the cost of bringing water

to the farm, nrlgatlon ‘involves extra cost
and work on the part of the farmer in
distributing the water over his land. Wheat
is not generally a profitable crop on irrigated
land. Provided the water is furnished at
reasonable cost, irrigation can be carried
out on a grain-hay-livestock basis and this
fits in well with pasturage on adjacent dry
lands. The irrigation of specialty crops
such ‘as sugar beets and- canning vegetables
will stand much higher water charges, But
the market for such crops in the area in
question is at present too small to be much
of a factor, Irrigation produces a stable
agricultural economy within the limits of
a project but the benefits to agriculture
cannot be expected to extend much beyond
the irrigated area. .

7. Irrigation is a consumptive use of
water, though it is only one use to which
the flow of a river may be put. The devel-
opment of large irrigation projects where
they are desirable will foreclose other uses,
such as hydro-electric power schemes lower
down on the same river, Equally, the deve-
lopment of power plants on the lower reaches
of the Saskatchewan River would create
perpetual claims upon the flow which could
not be disregarded when the need arises for
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an expansion of irrigated acreage in the arid
region through which the South Branch of
the river passes,

8. For irrigaetion there is no substitute
for water whereas for generating power
there are alternatives. The proposal to

commit for hydro- electrlc power _approx-

imately four-fifths of the now of the South -

Saskatchewan River at the Coteau Creek

"damsite, where it could never be returned

for irrigation in the arid temtory above the

site, would scaxcely survive as part of a
program of integrated development of the .

Basin directed to the ultimate objective of
utilizing the full flow for irrigating the dry
lands of Western Canada. Morcover, the
large scale abstractive use of water for

irrigation in eastern Alberta and western

Saskatchewan would be at the expense of a
serious loss of hydro-electric power  at
undeveloped sites on the lower Sasksat-
chewan and Nelson Rivers.

9. The economy of the Prairies and

| particularly of Saskatchewan has obvious

favourably with that of the rest of Canada,

weaknesses, Although the average produc-
tion per farmer over the years compares

the vagaries of climate result at times in
crop failures which in extreme cases extend
beyond the confines of Palliser's Triangle.
This creates relief problems and, as Saskat-
chewan’s brief put it in a striking phrase,
“the immeasurable destitution of the land
and its people.” The wheat crop of Saskat-
chewan, which is the Province’s principal
cource of wealth, has fluctuated from
36,000,000 to more than 400,000,000 bushels.
In addition, the mechanization of the
wheat farm has contributed to the depopula-
tion of the countryside. “As aresult of these

3

conditions”, the brief said, - “private business
and public services, both municipal and
provincial, are under a constant threat of
disruption.”

10. Argument advanced on behalf of the
Project at the hearings of the Commission
in. Saskatchewan stressed - .the disastrous
economic.and social consequences of these

- conditions upon the life of the people of

Saskatchewan. The Saskatchewan sub-
mission said: “There is a great need, firstly,
for -assured -feed supplies to permit diver-
sification of the economy through livestock
production and, secondly, for new land on’
which to settle insecure farmers. Neither
of these needs can be adequately filled
without the Central Saskatchewan Develop-
ment.” The problem is so-complex and so
far-reaching in its implications that the

Commisgion feels constrained to point out

that the remedies would lead far béyond its
terms of reference, A word of caution is
required against excessive expectation that
this problem car be ‘solved by one bold
stroke, The economy of Saskatchewan is
vulnerable through being restricted in large
degree to one-crop agriculture. This con-
dition may be ameliorated by industrial
dévelopment in the Province, by diver-
sified land use as a result of changing
demands for farm products, and by the
exploitation of the resources of forest and
mineral regions in the north,

11. The lands it is proposed to irrigate by
the South Saskatchewan River Project lie
on the northeastern fringe of Palliser’s
Triangle. There those farmers who are
successfully farming large acreages by. dry
farming methods are unlikely in many cases
to tuke kindly to having their farms broken
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up into small blocks suitable for irrigation.

This has been the experience in irrigation

projects elsewhere. There are cases where
dry land farmers have successfully resisted
plans to incorporate their holdmgs into
irrigation developments. low the lmge
holdings in, the Project would be made
available in small blocks for irrigation was
not discussed at the Commission’s hearings.
Nevertheless, the territory included in and
affected by the Project would be helped
greatly by irrigation. 1f it came into suc-
cessful operation, it would have favourable

would provide opportunities and amenities
{o attract new population.
12. From studies of the Project the soils
are suitable and the amount of water avail-
ible is adequate for irrigation developn'lent
However, the land is situated in a climatic

“yone that imposes limitations on the crops

that can be grown. TFuthermore, a readily
available market for specialty crops is not
apparent at this time.

13. The Project is so situated as to 1equlre
water fo be pumped to heights of 15 to

. 120 feet to irrigate about two-thirds of the

gross irrigable area. This would materially
increase operational costs. It is doubtful
whether the farmers in all areas would be
amenable to such high costs for irrigation,
in view of the competing aturaction of dry
farming opportunities which exist within the
1’10300t

14, The risk of a failure of sustained
irrigation for all parts of the Project, such
as has occurred in certain irrigation projects
in Alberta where over 150,000 acres of
irrigated land have reverted to dry farming,
warns that the cause of irrigation would

- cffects on - the-economy- of -the Provinece. _ It__

receive a set-back from which it would take
years to recover, if the Project were under-
taken in the light of mistaken judgment.
15. Lstimates of the period required to
construct the Project range upwards from a
minimum of six and a half years. The
development of the irrigation areas to a
point approximating maturity would require
from 35 to 50 years. Maximum returns,
thercfore, wouhl be defeno(l fon a long perlod

of time.

1. Reports of the Prairie Farm Reha—
bilitation Administration and its advisers,
eminent_engincers in this field, assert that

the Coteau Creek Dam’ cnn be constructed

successfully. This'q e tion is not specifically
included in the terms of reference. In view
of the unfavourable foundation and other

- conditions at the site and the costly con-
« struction ghfﬁcultles that might therefore

be expected in building a high dam there,

the Commission did concern itself with the
cost of a structure that would be safe. Tven
where construction is less harzardous, the
cost is apt to be underestimated, as in the
St. Mary-Milk River Project where the anti-
cipated final cost of $45,000,000 compares
with an original estimate of $15,000,000.
17. The Commission is of the opinion that

“the South Saskatchewan River Project

would cost at least $250,000,000, of which
the Coteau . Creek reservoir -and power
station would represent $175,000,000. De-

- ducting $30,000,000 for the value of the-

power development and allowing $20,000,000
for the value of social and other benefits,
including the domestic water supply of the
cities of Régina and Moose Jaw, the remain-
ing cost chargeable to irrigation would be
over $70,000 for each farm unit. On the basis
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of the agreement on the division of costs
of large irrigation projects set outb in
P.C. 2208, June 19, 1947, the share of the
Province of Saskatchewan for the power

plant, the irrigation system including pump-

ing installations, and the cost of land

acquisition in the irrigable arca would be

some $100,000,000. -

$200,000,000 for the Garrison reservoir and

power station now being built on the
 Missouri River by the U.S. Corps of
- - Engineers. - Although the-structure js some-

what larger, geological and topographical
conditions are generally similar. This esti-
mate includes no provision for irrigation.
19. The economic value of ‘water power is
determined by the cost of producing power

from alternative available sources.  Thecost

of providing power facilities at the Coteau
Creek’ Dam is such that Saskatchewan’s
power neceds can be provided almost as

“cheaply from steam plants - situated -near...-..
the main load centres or near low cosb

sources of fuel. The development of power
at the proposed Coteau Creek Dam can,
therefore, have little significance in the con-
siderat’>n of the South Saskatchewan River
Project. R ‘
20. Construction of the Project under
conditions approaching full employment
would force the curtailment of other pro-

* duetive efforts.” There is no justification for

denying to the Canadian consumer the
benefit of productive activities that would
be curtailed if the Project were undertaken
under present conditions. A need for new
employment opportunities and conditions
in which new public investrnent would not

create inflationary pressure upon the price
level, would favour the Project, always
assuming that it would not foreeclose more
profitable and desirable - plans of Basin
development,

21. Three main considerations have in-
fluenced the Commission:

-~ chewan River Project would be laige.
~ The total cost of the Project would
tend to place too great a burden upon

the land or upon the-farmer. - The—--

cost to the farmers of converting
existing dry land into irrigated farms
must be kept within reasonably well
understood limits. Equally, the cost
to the taxpayer must be kept within
limits, The cost of the Project is 8o
high that the Commission is confident

created, as they have in the past, at
less cost elsewhere in the Saskat-
chewan River Basin, While the cost
___of the Project needs to be considered

~ o A= The-cost—of the-South-Saskat---—
18. That costs of this order are to be

__expected is_indicated by a recent_estimate of

"""‘“‘:"“"tli‘at“ifﬁgz‘iti‘(‘)"r‘r""'farms‘“'can"still“‘ be -

in part a subsidy, it should nut-be .

regarded as a private investment in
which the main concern would neces-
sarily be the recovery of capital with
interest in the usual fashjon. Indirect
returns from public investment are
substantial, even though they cannot
be accounted for strictly in dollars
and cents. Public investment under-
taken - with proper safeguards and
foresight, is necessary in order to
achieve the broad aims of nation
building. There are large and satis-
factory returns to be sceured, which
add to the economic expansion of the
country and contribute to social
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progress. It remains a question in
the Commission’s mind to what extent
such subsidy as may be required for
the South Saskatchewan River Pro-
ject, may be justified by anticipated
demands for' agricultural land and
increased food production.

B. Other projects..seem _likely.-to -

~ afford a more profitable and desirable
use of the physical resow ces involved.
While some agronomic aspects of the

Project favour a decision to launch ..

T-‘\a

prove more profitable, especially if it -

-irrigation enterprises in the Project
area, particularly in the southern por-
tions of it, the evidence suggests that
greater benefits may be obtained clse-
where from comparable investment in
irrigation. Comparable investment in
the use of the water upstream may

- made possible the irrigation of land

[

‘which is extremely dry and which is
not occupied by dry land farmers who
would have to be closed out.

C. A realistic nation-wide approach
is needed. Back of all planning and
discussions of such an undertaking as
the South Saskatchewan River Pro-

jéct must lie the Tfeeling that all
parts of Canada have equal rights in
sceking full development. ~Canadians
shall fail if they do not view the

development of Saskatchewan as one

of the vital parts of the development
of Canada. The Commission feels
that the development of irrigation in
Central Saskatchewan is essentially
a task of statesmanship involving the
~provision of lands and social amen-
_ities " for generations of  contented,
useful citizens,

Findings and Recommendations

1. The Commission finds that at presént

people on the investment in the proposed

South Saskatchewan River Project (Central ~

Saskatchewan Development) are not com-
mensurate with the cost thereof; though

the Project would yield social returns which, —

while they cannot be measured for the
purpose of this Report, would be of great
velue to the region in which it is situated.
2. The Commission recommends
when the time comes that the Project

that,

- the ‘economic returns to the Canadian _ .

irrigation,. .

represehts ‘the then best use of water for

reviewed in the light of changing conditions.

" Among others, the following consxdemtlons

might then be vaken into account:

(a) The prospect of adequate markets:
for the specialty-crops, such as sugar-
beets, canning vegetables; potatoes,
etc,, that could be grown on the area
it is proposed to irrigate;

(b) The Canadian demand for farm prod-
ucts which, when it comes more nearly

the. present finding .- should-be-——
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into balance with production, would
require & more intensive use of land
resources; ‘

(¢) A significant change in relationship
of the price of farm products and con-
struction costs;

(d) The 'mnecessity for the constructlon

unemployment, . S
3. The Commission ﬁndq that the avallable
data, which are by no means complete, in-
_dicate that the said Project does not repre-
sent the most profitable and desirable use
which can be made of the physical resources
involved. |

4, The Commission recommends, in res-

pect to No. 3 above, that further study be
given to the merits of:

(a) Irrigating the area that needs water
most, namely, the arid core of the
region known as Palliser’s Trlangle,
which lies in castern Alberta and

- western Saskatchewan; o
".(b) Bringing additional land under irrig-
ation in the Saskatchewan River
Basin by pumping water direct from
the River and from existing irrigation
canals or extensions thereof;
(¢) The development known as the Red

~ possible extension into the Province
of Saskatchewan,

5. The Commission finds that the future

demaud for water for irrigation could be

Deer—River —Project,—including—its-———

interests of the people of Canada of the

waters of the Saskatchewan River from its -

head waters to the sea.
6. The Commission finds that to impie-
ment a Basin program, the conflict between

~ the upstream consumptive use of the water.

for irrigation and its downstream use for

of public_works_for _the_relief_of —’—‘generatmg power will-have-to-beresolved:————

—%.”The  Commission recommends; in-res--——"""

pect to No. 5 above that

(a) The requisite data be gathered by the
appropriate governmental services,
Federal and Provincial;

(b) Agronomic and engineering studies be
‘made in respect to all potentially
irrigable areas within the Saskat-
chewan River Basin;

(¢) The feasibility be determmed of
augmenting the water supply avail-
able for irrigation by means of a
diversion of the North Saskatchewan
River above Rocky Mountain House
into the Clearwater River and, in

~turn, into the Red Deer River;

(d) Studies be inaugurated to determine
the effects of existing and future

irrigation projects in Alberta and
__ Saskatchewan upon the development -

of power downstream on the Saskat-
chewan and Nelson Rivers;

(e) The possibility be explored of making
good in part any reduction in hydro-

~-sueh—ag-to-exhausi-the-available-flow-of- the— ————electric—power— arlsmg_from the_up-—

South Saskatchewan River, and recommends,
therefore, that without delay a compre-
hensive, long-range program be developed

that would result, over the years, in the

most beneficial use being made in the

stream consumptive use of water for
irrigation, by means of a diversion
from the Athabasca River Basin into
the North Saskatchewan River and
also by a diversion from the Churchill
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River by way of the Sturgeon-Weir

River into the Saskatchewan Basin;
(f) The Government of Canada make
available appropriate administrative
and other machinery for collecting
and correlating relevant data for
making the required studies and for

program.._ . ..

Province of Saskatchewan, that immediate
-consideration be given to:

(a) The development of the resources of
the Qu’Appelle River Valley by pro-
viding adequate facilities to pump
water from the South Saskatchewan
River or by other means, in order to
furnish municipal water supplies for
the cities of Regina and Moose Jaw
and to realize within economic limits
all irrigation benefits and social and
recreational opportunities therein,
The irrigation of lands in Central
Saskatchewan within reach of the
South Saskatchewan River by pump-

(b)

developing and coordinating a Basin

8. The Commission recommends, havm{,
legal(l particularly to the needs of the

ing water direct from the River

wherever economically feasible.
- 9. The Commission recommends that early
consideration be given to the reclamation by
dyking and drainage of some 100,000 acres
in the area known as the Pasquia Project, as
a first step in the rec'amation of fertile delta
lands lying at the forks of the Carrot,

ment of an agricultural region that is likely
to be of crucial importance in the mineral
and industrial development of northern
Manitoba and Sasketchewan, Development
of delts lands would provide re-séttlement
opportunities that are greatly needed and
which can be met to a limited degree only
by irrigation development,.

10. The Commission recommends that

irrigation projects that are under construc-

tion and possible extensions thereto should
be pushed to completion, and that early
investigations be made of such projects as
may be constructed at a reasonable cost so
that the development of irrigation may pro-
ceed as rapidly as is consistent with economic
conditions and agricultural needs,

General Cons1derat1'0ns

1. The Commission was established by
P.C. 4435 on August 24th, 1951, to inquire

Whether the said Project represents the most

into the following:

Whether the economic and social returns to the
Canadian people on the investment in the proposed
South Saskatchewan River Project (Central Saskat-
chewan Development) would be commensurate
with the cost thereof;

‘the~ physical resources involved. ™

The following paragraph is of importance:
That the Commissioners be further authorized to
include in their examination and to report upon all
matters which the Commissioners may consider per-
tinent or relevant to the general scope of the inquiry,

profitable and desirable use which can bo made of

“Pasquia and Saskatchewan Rlvers’ in order
~to encourage the orderly, mtegmted develop-
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2. In determining whether the economic

and social benefits of the South Saskatch-
ewan River Project would be commensurate
with the cost thereof, the Commission has
had much help from the engineering and
other researches begun by the Prairie I'arm
Rehabilitation Administration in 1943 and
carried on continuously since 1947. Few pro-

- posals of public investment have had the
advantage of preliminary study on the

extensive scale given to this Project by the
P.F.R.A. Engincering studies of possible sites
- had guided the seiection of o site for a dam
on the river below the Alberta boundary and
had fixed in general the design of the struc-
ture.
‘the Commission dealt in a comprehensive
way with climate, soils, power, economic
benefits, land and development policy, the
development of irrigation in Alberta, and

recreational aspects. Without this excellent

and exhaustive material, which represented
many months of painstaking and, in some

* instances; original research, the Commis-
sion’s task would have been impossible,

3. The P.F.R.A. reports were presented to
Parliament on September 7, 1950 (Sessional
Paper 95A). A summary of thest: reports

was tabled on June 29, 1951. It was neces-
.._...sary, _for__the_Commission’s purpose, to

examine this information in detail at the out-
“get. At the same tirae, the Commission wag - ——

hound by the terms of refercnce to con-
sider the broad question whether the Project
__represents the most profitable and desirable

In addition, the reports available to

ence to the benefits it would confer upwmn
the "Canadian people and, as well, its cost.
In order to determine whether benefits are
“commensurate” with cost, it appeared that
an attempt should be made to draw up a
balance sheet setting out returns on one side
and costs on the other, -The obvious limita-
tion of this method was that, while direct

cconoinié returns are mensurable, the indireet
ecotioniic benefits and the social values ¢an-
. not be reduced to dollars and cents, Yet by

‘estimating as closely as possible those bene-
fits that can be measured, and by analyzing =~

the cost in the light of the best available
engincering knowledge and experience in
construction, the Commission has sought to
show the approximate figure at which the
indirect economic and social benefits would
have to be valued to effect a balance of costs
and returns.

5. The question of the enginecring feasi-

bility of the Coteau Creck Dam did not enter
into the Commission’s inquiry, except insofar
as the Commissioners undertook to satisfy
themselves on the general details of an
undertaking that involves some uncommon
engineering problems, There are obvious
difficulties in the creation of a reservoir on
the South Saskatchewan River where the
P.FR.A. has selected its site, and the

“safety of the structure Would b @& matter

of concern to its builders. - The works.to.be ... . .

constructed would exceed any comparable
engineering project in Canada, and would
compare with like projects constructed in a

use which can be made of the physical
resources involved.

4. The first part of the reference compelled
the Commission to examine the South Sas-
katchewan River Project with special refer-

similar environment in the United States.

The foundations upon which the large dam
would rest are hardly the sort which
engineers would choose if an alternative site
existed. The Project requires a heavy
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structure to be built upon 80 to 100 feet of
detritus, consisting of silt, sand, gravel and
rock of the river bottom. The problem of
de-watering during a long period of construe-
tion, in which exceptionaily high water
levels may recur, presents some grave risks.

In terms of cost, a substantial over-run of

estimates can be expected, and the cost must
be indeterminate -until the construection . of

—sueh a Projeet would be complete. For-these
reasons, the Commissioners had to satisfy

themselves that the estimate of cost was
made on a sound basis.

6. Public investment, moreover, must take
into account not only the financial cost of a
project, but also its real cost in terms of
competing demands upon the resources of
Canada and the relative value of realizable
benefits,  This aspeet of the inquiry, like
several oth- aspeets of crucial importance,

“had not been investigated prior to the Com-

mission’s inquiry. In half a century, an
agerega’e  expenditure of 885,000,000 has
brought more than 600,000 acres of dry land

~under irrigation from the tithutaries of the -

South Saskatchewan River. Yet the Com-
mission discovered that there had been rela-

tively little prior inguiry into the economie

and social values of eapital expenditures of
this kind. .The cconomie literature dealing

“with—investment - in- irrigation—in—Canada— —

remains today remarkably slight. Tt became
obvious to the Commission, that, to dis-
charge properly the duty laid upon it by the
terms of reference, its inquiry would have to

“be “extended beyond “the limits that “first”

appeared  appropriate.  To  assess  the
cconomic and social values of the Project
and to determine the accountable returns
from an investment in it has involve:l

research into matters of practical importance
not often taken into account in irrigation
policy in the past.

The Imporiance of the Prairies
to Canada’s Economy

7. The commercial attributes of agricul-

tural expansion -in Western - Canada have
- been defined with great lueidity by Professor.

Ifowke in his historical review of the

~economic development of the Prairie Prov-

inces, prepared for the Commission. (Part
I, Chapter 3) -

Western agricultwwe expansion, (he wrote) led
to castern urbanization, to the growth and pros-
perity of commercial and industrial cenives., To
cquip and service the agricultural frontier there
was necessarily a tremendous inerease in the manu-
facturing, merchandising and transportation facili-
ties of the country., The f{rontier farmer is

Aypieally a tiader. - He-sells-much and buys-more; -

finaneing the difference by the accumulation of
debt,  Westward over the continental trade routes,
over rivers and increasingly over railways, there
moved the manufactured produets of eastorn cities.
" Eastward in return there moved the products of the

expanding agricultural areas, ccreals, livestock and

and livestock products, The national income and
the national revenues multiplied, partly as a direct
result of increased agricultural production but more
particularly beeause of the commereial and indus-
trial employments which followed inevitably in the
wake of agricultural immigration and settlement,

The typical “economic interpretation of
Canadian development, according to TFowke,
has consistently underestimated the commenr-

“cial importance of agricultural immigration
‘and “scttlement processes. — The Canadian -

frontiersman has typieally been a substantial
buyer and seller of goods and has con-
sequently been of direct practical interest to

commercial and industrial groups. The points
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to br noted, he wrote “are (1) that theA The setback sufTeled by the western wheat
economic purposes of the national policy cconomy in the 1930’s through dlought and
were cssentially commercial, and (2) that depressed prices was a disaster in which all
western agricultural development came to  Canada shared. The expenditures for relief .
represent a substantial part of the objectives works and other relief made by all govern-
of the national policy, largely because of the ments in Canada in 1930-40 amounted to
recognized commercial attributes of large- $1,201,000,000, of which nearly half -was
scale immigration and settlement”. furnished by the TFederal Government.
-8. The -commercial frontier has followed  Saskatchewan - alone required nearly one-
‘the agricultural frontier -in- the past.~The “quarter-of the entire expenditiires in Canada
future development of Canada requires that in the 1930’s for relief and similar types of
agricultural progress shall be maintained. assistance. Financial assistance to farmers in
Farm expansion requires additions to the the Province, the Saskatchewan government
labour force of the nation and the provision informed the Commission, has amounted
of an entire range of capita! equipment. It to 8340,100,000 since 1907, of which
requires the outfitting of new farm units with $153,600,000 was furnished by the Federal
buildings, machinery, household furnishings, ~ Government. .An additional amount of
and a wide variety of incidental equipment. $125,000,000 arose from debt adjustment
It calls for expansion in transportation and tax cancellations. Most of this relief
facilities and market centres. It invokes a total was provided in 1929-39. -
- demand for the products of Canadian manu- ~ ~ 10. The magnitude of the drought disaster -
facturing indvstry., Agriculture has been a of the 1930’s, which left so deep an imprint
key element i Canadian prosperity. The upgn the Prairie Provinces, cannot be mea-
gains from it should be consolidated. It is sured in financial statistics, such as the relief
_within_this_coniext_that_the question of_ the——figures-or-the-decline-in physical production -
economic value of the South Saskatchewan and in economic values.. The average cash
River Project and the wider issue of the income from the sale of farz. products in the
beneficial use of the resources of fertile but Prairie Provinces, which was $1,053,400,000
arid land and the supply of water available in 1946-50, had been only $204,800,000 in
in that river, must be judged. ‘ 1030-34. In the 1920’s this income had been
- ————0.-Agriculture-in-the-Prairic- Provinces-has-——four-times-greater-than-it was in-the depthiof
been of high importance to the economic life . = the depression. The repercussions of this
~ of Canada and will continue to be so. Dur- decline were felt throughout the Canadian
ing the past decade these provinces have pro- cconomy. But to the farmers directly
duced cach year almost half the produets involved, the drought not only cut off their
_sold off the farms of - Canada,-though- only - - income but dissipated- their capital. -Build- -
one in five Canadians lives on the Prairics. ings and equipment fell into disrepair and
Just as the prosperity of Canada is linked farm debt rose Public services became dis-
intimately with that of the West, the -  organized and distress in some districts, as
economic troubles of the Prairie region have T'owke noted, “approached dangerously close
fateful consequences for the entire nation. to famine proportions”.
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The Value of Irrigation

11. The Commission’s terms of reference
in no way involved a judgment upon the
benefits of irrigation as such. The Commis-
sion assumed, to start with, that the bene-
fits of irrigation are tangible and obvious in

a region of relatively light rainfall, such as

the central drainage area of the South Sas-

famine.
advantages of its own, but they are not the
concern of this Report.

13. The South Saskatchewan River Devel-
opment area is conspicuously one that suffers

Dry farming possesses inherent

from low natur\al precipitation. Its need for

irrigation can be established if reference is
made to the main agronomic features of the
Project area, without considering the cost

_Water_is_the_foremost
natural resource of a community existing in
a land of limited rainfall, This is an endur-
ing fact that has been impressed upon the
Canadian mind by the national emergency
created by drought in Western Canada dur-
ing the exceptionally dry years from 1935 to
1937. ‘ ‘

12. Measures that will strengthen the
rural economy are bound to be reflected in
the well- bemg of the country as a whole.

~ Irrigation is one such 1 measure. In the region

between Lethbridge and Medicine Hat in
Alberta, the contrast between the irrigated
and the non-irrigated lands is startling. On

‘thie “one hand there are well kept houses

amid the luxuriant growth of gardens, fields
and trees in the irrigated districts and, on
the other, shabby farm buildings in bleak
and desolate surroundings in the dry areas.

~Drey-farming-does-not-encourage- or-sustain - -——

the community development that is visible
where the land is watered by irrigation. The
skilful dry land farmer, if he operates upon
a scale large enough to assure his financial

~ success, frequently is intent upon making a

stake and retiring to some more congenial
locality. Dry farming is subject to fluctua-
tions of climate and prices so that its condi-
tion is aptly known as either a feast or a

and other™
was required to take into account. The
annual precipitation is less than 15 inches,
and the effective precipitation is less than
that because of the loss of spring run-off.
A high rate of evaporation further reduces
the effective precipitation. The Project
area clearly would benefit from irrigation.
The growing season is short, but thg area

~ has the advantage of long sumier days. It

can produce a variety of crops. Soil is second
in importance only to water.
indicate that the soils of the area may be
classified as 25 per cent “very good for irri-
gation”, b3 per cent “good”, and 22 per cent
“fair’”. Sub-soil conditions indicate that
scepage and the distance to the water table
may be controlled. Given good supervising
staff, the Project area is suitable for irriga-
tion purposes. ‘

14. For administrative purposes, the legal
“duly of water”
feet, This is expressed as 1-5-acre-feet for
the irrigation season May 1 to.September 30.
The duty of water is the quantity of water

..fequired to produce the optimum growth of
It will vary from season to season. A~

crops.
duty of 1:5 acre-feet for the crops on the
South Saskatchewan Project would be a safe
estimate. To this must be added another
1-5 feet for transmission and other losses,

factors™ which the Commission

is fixed in Alberta at 1'5

“The records



making a genéra) duty of 3 acre-feet. The
Project would require, therefore, about

1,350,000 acre-feet annually when the irri-

gated area reaches 450,000 acres. The reser-
voir with a dam at the Third Meridian could

contain upwards of 8,000,000 acre-feet of
which 2,650,000 acre-feet of water storage .

would be available for irrigation between
full supply levels of the reservoir and canals.
Insofar

upstream are concerned, there would be

ample water left for the South Saskatchewan =

irrigation development

15. For many years to come, it is likely

that the system of agriculture on the South
Saskatchewan Project would be of a live-
stock character. That means that forage
crops would be grown and, supplemented
with grains from nearby dry areas, fed to
livestock on the farm. The crop problems of

_the Project would, -however, best be deter-

mined after some experience ¢n the Project
itself. There are certain specialized crops
which, after experience has been gained,
might become very important in the crop
program,
crops, particularly alfalfa, could be grown
profitably on the Projeet, if wise methods of
irrigation were followed. Alfalfa is not oniy
a good yielder under irrigation, but it is a
valuable soil improver, and has great valur

as present plans for irrigation

“the open plains region. of Canada,

It is certain, however, that forage

in the feeding of -livestock when combinel
~with some of the grains that may be raised
on the non-irrigated sections of the plains,
Wheat itself is not an ideal erop for irrigation
as early attempts in Alberta have very
“definitely shown.
weedy. Soil fertility is depleted for want of
crop rotation. The growing of wheat under
irrigation cannot compete with dry farming
in areas having reasonably adequate rainfall,

“Lands quickly become ~is known as Palliser’s Trmm,le, after Captain——
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Another consideration is that the Project is

.not one continuous body. of land. An irriga-

tion project is always handled better if it is

in one continuous area. Of course, this Pro-

ject, 1f constructed, can be so built and so

managed that each somewhat separate body

of land would be a unit, and an mdependent

unit, of the whole. :

16, The need for. ngatmn in the South
Saskatchewan. Development.area and--the
desirability of launching "an irrigation ’
scheme there, cannot be considered in isola-

“tion, The yardstick of cost must be applied =

to such a.scheme and, in addition, the ques-
tion of the most beneficial use of the resour-

ces available for development of the river

basin should be settled. There can be no
dissent from the general principle that, in
all the
water that can be stored economically should

‘be _put to beneficial use. But within that

context, the demands made upon the great
natural resource represented in the South
Saskatchewan River Basin should be detm- :
mined by the assurance that present and
future benefits are commensumte with the »
cost. ' '

The Problem of Palliser’s Triangle

' .J.»l'ZﬁI!bhthc;pl‘oﬁtabiemul_desimble.ut.iliza,-;;-,._-_..-m_-_.

tion of land and water resources in a
relatively arid drainage basin in the heart of
the Prairie Provinces, the chief means must
be irrigation. The driest part of the prairies
John Palliser of the Royal Engineers. John
Palliser explored the Canadian prairie region
between 1857 and 1860 under the auspices of
the British Government. The central desert
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region of the Umted States, he reported

. extends a short way i into British terrifory,

“forming a tlm_ngle “The Canadian Gov-
ernment sent expeditions to the prairie region

in 1857 and 1858 under Professor H. Y.

Hind, the geologist and naturalist of Trinity
College, Toronto.

general with Palliser’s.  An analysis of Pal-

Hind’s account agreed in .

liser’s and Hind’s accounts of climate and

agricultural possibilities in the South Sa&kat—

chewan-drainage area is found later in this
Report in the seetion setting out the histor-

~ ieal background of economic development. in

the arma.  (Part II, Chapter 3)

18. Palliser’s Triangle is a generalized
concept. It is only roughly triangular in

- shape and the conditions encountered therein

are far from uniform, Its centre consists
of a hard core of drought area, or inner tri-
angle, that is genuinely avid, This inner tri-

Saskatchewan boundary with its base on the
United States border. In extent, this hard

.core of drought area is not more than half

the triangle of Palliser. It too possesses
gradations of aridity. It comprises the last
arca to be settled in the southern prairies
and the first districts to be abandoned. It
includes the successful irrigated areas of
Alberta, but not those areas where irrigation

-has—been--attempted---without—sueccess.——It

includes the Specinl Areas of south central
and southeastern” Alberta, and all of Sas-
katchewan west of a line running through
Moose Jaw and the big bend of the South

most severe, and the costs of drought relief
and of “human suffering, due to the failure
of rain, have been highest. It comprises the

“Saskatchewan River;‘It‘includ_{es‘the' distriets =~
in which the problems of drought have been

“poliey.

dmmage basin of the South Saskatchewan
River east of a line roughly from Lethbridge
to Drumheller, extending into Saskatchewan
to the eastern edge of the Missouri Coteau.
The Grand Coteau de Missouri, to use the
earlier name, is generally called the third
prairvie steppe. “From the character of its
soil and the aridity of its climate,” wrote
~Hind, “the Grand Coteau is permanently
streule and unfit for the abode of civilized

man”, This is the “dust bow]” of western
Canada, the locality which endured the
worst ravages of the Great Drought of the
1930’s. It comprises at least 15,000,000 acres.
It includes districts in which settlement_has
failed. The reason for attempting irrigation
in such an area would be, according to W. L.
Jacobson, “because that is the only way in
which that area can be used.”

19. The most beneficial use to which the

-angle-has-its-vertical-axis-on. the -Alberta-——-—South .- Saskatchewan . River could -be put -
“would be the reclamation of the arid hc vt
Yet such an objec-

of Palliser’s Triangle.
tive has not been incorporated into public
The - first irrigation projects  in
Western Canada were launched on the south-

wastern fringe of Palliser’s Triangle, an area

which is frequently deficient in moisture and
is speculati\?ely farmed on the prospects of

- the season’s rainfall with varying lesults, o
———butis generally.suitable for-dr 'y land-farming,— -~

These projects were established on the fringe,
rather than in the heart of the Triangle,

without regard to gradations of climate that -
indicate that the land most in need of irri- =
gation-lies-to-the east. The fact-that-emerges—

clearly in an account of irrigation develop-
ment in Western Canada found elsewhere
in this Report (Part II, Chapter 4), is that
the problem of irrigating the core of aridity
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~ment of irrigation in them, the main deter-
~minant..of.-the-first—irrigation projects in

- siohs were made;-not on-the basis of need to-
~“irrigate so much as of easé in construetion of
~ dams and diversion canals.’

in Palliser’s Triangle has not been considered
directly. Significantly, the limits of irrigable

area in Alberta have moved steadily east-

ward towards this core during the last half
century.
20. The origin of 1rugatlon upon the

fringes of the dry region, rather than in its
heart, is one of the accidents of the economic.

history of Western Canada. The fringe areus
_of the dry triangle were settled for the most

should remain, in line with a wise, national
agricultural policy. Not being truly arid, the
fringe areas of Palliser’s Triangle are excel-
lent dry farming areas,-and in them the
steady technological advance of dry farming
has. produced its greatest benefits. Where

basic conditions-have favoured dry farming,
efforts to substitute irrigation farming have
failed in more or less degree. '

22. Iixperience gained in the development

part before the homesteaders entered the
dvy region west of Moose Jaw.
triangle waited for settlers until a combina-
tion of demand for wheat as a result of
World War I and the pre-emption policy in
1909, which allowed 320 acres to a home-
steader rather than 160, made it more attrac-
tive for settlement. The fringe areas are
sub-humid and cemi-arid, but not truly arid.

Lven today, in view of the lack of climatol-

ogical data ‘ested by observationsover a long
period of time, it is not possible to define pre-
cisely the areas w1thln the triangle which are
in greatest need of irrigation. “Such informa-

tion is basic to a full understanding of the
_problems of dry farming and irrigation alike

in ‘Western Canada. It is fundamental to
policy designed to deal with the problems
of drought in Saskatchewan and Alberta.
21. While the relative need for moisture
in the fringe arcas encouraged the develop-

Alberta: was the relative case of diverting
streams within the foothills region. - Deci-

As a result some
of the- earliest irrigation projects falled

They reverted to dry farming agmculture, m -

which they succeeded and in which they

The inner  of proceeding with caution,

“dr, farming.” |
“need for a praject of this magnitude to sue-
~ceed”, as one irrigator said.
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of irvigation in the West suggests the wisdom
An example is
found in the Western Irrigation District, just
east of Calgary. It was launched by the
Canadian Pacific Railway in the expectation

- that a sufficient return would be obtained to

show a profit in land values and, at least, to
repay capital costs. The economic analysis
supporting these expectations was incorrect.
Originally the scope of the district was
219,000 acres, of which only 50,000 remain

today. The remainder is tilled successfully’
" by dry farming methods.
of so much of the original irrigable area rep-

The C.PR., in"

The abandonment

resents a heavy capital loss.
due course, wrote off substantial capital and

- operating losses and surrendered the irriga-
~ tion works to the farmers.
examples of failure and loss in irrigation in-

There are other

Western Canada which indicate that irriga-
tion must justify itself in competition with

““There must be a Teal hiunian

"~ 23, The conclusions.to be drawn are:

(1)-It-is a-fundamental error-to attempt — .-

at heavy cost to persuade farmers ina region

. suitable for dry farmmg to turn to 1rr1gatlon

and , t
(2) It is illusory to believe that farmers
in an irrigation district can or will contribute
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towards the costs of development anything

1norve than a relatively modest sum, certainly

no motre than can be related to the increased
productivity of his land.

24, In Alberta, the increased ploduchvnty
arising from irrigation scems to have been
consistently exaggersted. This is doubtless

due to the failure to realize that economic

progress in irrigation farming is limited by
the growth of markets fc  ‘be products of
irrigated farms. This is an ceror in timing,
an error that leaves out of account the slow-
ness of market growth which, in the nature

~of things, is limited by the pace of popula-

tion growth in Western Canada. :
25. One of the major criticisms to be made
of the South Saskatchewan River Project is

that, in relation to the area of Western Can-

ada that is truly devoid of moisture, it is a
“fringe” project, with borderline climatic
conditions, from the point of view of need for
irrigation. Its irrigable area, lying along the
river below Outlook, extends on both sides
of the valley to the vicinity of Saskatoon.
1t extends to the edges of open prairie north-
ward into the bordering area of the park
country where the evidence of moisture is
the prevalence of brush that consists mostly
of small poplars. The Project would lie in

~a region in which the farmer would enjoy a

choice of irrigating or not irrigating, as he
judged the weather probabilities. Choice of

one way of life and not another must depend

upon personal pveference. It is not a func-
tion of government in Canada to determine
such_preferences.

necessarily a sign of a high standard of Jiv-
ing; nor does dry farming necessarily mean
a low standerd. The irrigation farmer and
the wheat farmer each has his place in our

Green..vegetation is_not___

economy. Within the framework of these
circumstances, the limits of prudence in

investing public funds to irrigate the South
Sackatchewan Development area must some-
how be fixed.

26. One feature of the South Saskatche-
wan Project is that the area is already
developed for agricultural purposes. ‘It is an
area of dry farming devoted mainly to cereal
production,
tress during the period of great drought in
the 1930’s. It contains excellent dry farming
districts and, as well marginal areas. Its

Rut
it is-by no means an abandoned area. The

development of irrigation in the Project area,

—ot

therefore, ecannot be considered wholly as the

reclamation of lands which, without irriga-

tion, would not be utilized. -

'Reso-ﬁrces of the

Saskatchewar Basiz

27. The Saskatchewan River is «n impor-
tant natural resource of three Provinces. The
political boundaries it no way coincide with
the natural geographic regions. The upper
regions of the Basin on the eastern slopes of
the Rocky Mountains, and the westarn sec-
tion of high, short-grass pluins, lie in Alberta.

~That part of the Basin that includes.the

second prairie steppe lies in Saskatchewan,
The delta region where the drainsge

- area is narrow, lies astride the Manitoba-

It suffered its measure of dis-

- farmers cannot .afford to neglect any oppor- .. .. ..
~{unities for the conservation of water.

—Saskatchewan-boundary——-—---—---

28. The primary developments in the
Basin in Alberta are forest conservation,
hydro-electric power generation and water
storage, with all the major irrigation projects
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located in the high plains area. Several sites
for storage development exist, in addition to
the reservoirs on the upper Bow River. In
regard to irrigation, when existing projcets

~are * fully developed the flow of all the

tributaries of the.Basin south of the Bow
River will be completely utilized execept for
winter and flood flows. Only the RRed Decer
and the North Saskatchewan Rivers remain
for large irrigation developments, and the
latter is unlikely to be developed within its
own drainage area because the climate

- appears satisfactory for dry farming. -In-the—

central prairie region, the stream flows
through deep valleys. Very large amounts
of storage are possible, if the expense of
construeting high dams is justified. Below

this area, locations exist for hydro-electric -
developments but they appear generally to

be marginal, .

29. An examination of ex1stmg zmd pos-
sible future uses of the flow of the South
Saskatchewan River indicates that an appor-
tionment of the water in terms of its most
beneficial use shoulc¢ be made. But such an
apportionment can be made only m the light
of a full examination of data, not all of which
are available. The consumptive use of water
for irrigation on the higher prairie steppes,
for instance, will eliminate its use for gener-
ating power lower down. Increased storage
capacity in the mountain and foothills region

will assist m developmg irrigation where it

Defiéiencies ir Basic Data

30.. The prime need for the basic data of
the engincer, the agronomist, the hydlologlst,
and the economist as a guide to future irri-

gation development in. Western Canada is

demonstrated by the mistakes of the past.

Many errors and some of the losses could
have been avoided if the technical knowledge
of today had been available yesterday. Yet
for tomorrow, much more research must be
conducted in the region of true aridity in
southwestern Saskatchewan and southeastern
Alberta, if it is to be fully reclaimed and.
exploited in the national interest.

31. The Commission desires to point out
that serious deficiencies exist in the fund of
basic data available for the integrated devel-
opment of the South Saskatchewan River
Basin. Sound policies for the conservation
and use of the water resources of the Sas--

‘katchewan River Basin and scund planning

for their orderly development must be pred-

icated upon two fundamental premises.

The first is knowledge of the water resources
in different regions, The second is the extent
to which these water resources have been
developed and utilized up to the present.
32. Western Canada has passed the stage
where the natural, unregulated stream flows
are sufficient for developmental purposes.
Now the further development of large areas
depends in consiierable part on the exient
to which water may be conserved by sterage.
More important than the complete use of

___water resources, is their equitable and effi-

is needed lower down., The development of
power sites in the lower reaches will subtract
from the possibilities of further irrigation

~development higher up.

cient use. The water problems within any
large basin differ from region to region and
no common plan for the control and use of
water in different regions will suffice. No
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recommendations for an over-all water plan
are possible without data on uses of water,

preeipitation, temperature, humidity, wind,

evaporation, stream flow, quality of water,
groundwater conditions, scil surveys, and
topographical surveys. Without study of all

. phases of the many problems involved, ree-
~ommendations could be unsound and might

lead to economic waste. Unfortunately,
fundamental data, the consideration of which
is a prerequisite to-an enlightened program

of water conservation, still are lacking in

greater or less degree in the three Prairvie
Provinees. -

Legal and Constitutional
Complications

33. The second part of the Commission’s
reference, namely, whether the Project
represents the most profitable and desirable
use which can be made of the physical

“resoiirees “involved, obviously requires an

examination of the inter-relationship of
various developments along the river.
interests of communities both urban and
agricultural along the river, which exist today
and which may develop in the future, are
intimately affected by plans to control and
develop the flow. In considering the inte-
erated development of the river, the Com-
mission has come to the conclusion that
appropriate administrative machinery should
be provided and entrusted with, among

other things, the responsibility for an inven-

tory of the basic data of the resources of

_the drainage basin, to make possible an over-
all program of managed-development.— —— —

34. The South Saskatchewan River sys-
tem is the main water course of the semi-arid
regions of southern Saskatchewan and

The -

Alberta. The ckief hope of water con-
servation on a large scale in these regions
must rest upon this great river, whose annual
discharge is seven or eight million acre-feet -
of water. At the same time, the beneficial .
use of the entire flow of the South Saskatch:-
ewan River would not likely suffice for the
arid, inner triangle. A good deal of dry
country, that fully merits the best efforts
of the waler. conservationist, lies beyond
the reach of the most ingenious plans for
the exploitation of the South Saskatchewan.
The small projeets devised or irtended by
the P.I.R.A. would still represent the only
hope of many distriets, The full utilization
of the South Saskatchewan River cannot
transform the entire arid area of the western
plains into a drought-free and depression-
proof region. Yet its utilization should be.
undertaken as a national obligation. Con-
struetion necessary. to that end should be
recognized as works to the general advan-
tage of the people of Canada. .

35. That the time has come to consider the
deveiopment of the Sonth Saskatchewan
River in terms of national benefit rather
than of isolated, local developments is
clearly recognized by many persons who are

informed on the problems of- water con-- -

servation in Western Canada.  Premier
Campbell of Manitoba, in-a Jetter to the
Commission, roferred to the effects of
upstream developments upon the potential
capacity of hydro-electric power sites in
Manitoba, adding: “It would . appear

__therefore that your Commission should give =~~~

consideration at this time as to what respon-
sibility the Government of Canads should
aceept for the integrated development of the




D i B e R i e L I S el

Recommendations and General Counsiderations » 19

entire watershed.,” The Province of Alberta
in its submission, made this observation:
Beceause the conservation and best use of inter-
provincial strenms in the Saskatchewan River drain-
age basin can only be attained through the
regulation of the flow of the strecams by storage,
and because the natural-and artificial storage sites
are in the mountain and foothill regions of the
drainage basin, it is not possible to administer the
water resources of this basin in the best interesis
of the respeclive provinces except through a
single administiative authority. In other words,
these interprovineial streams cannot be adminis-
tered in the best interests of the most beneficial
use of water by the respective provinces separately.

Failure to take in hand plans for the full
conservation of *he water of the South Sas-
katchewan River for irvigation and allied
purposes will invite ecriticism from which
there would be no escape in a time of failure
of rainfall in the future. The Commission
had to consider, thercfore, where the respon-
sibility lies for the full utilization of the
South Saskatchewsn River on the basis of
integrated, basin-wide development.

36. The head waters of the South Saskat-
chewan River are in Montana and southern
Alberta and it flows into Saskatchewan
where, north of Saskatoon, it joins with the
North Saskatchewan to form the Saskat-
chewan River which flows into Lake Winni-

“peg, and from there by the Nelson River into

Hudson Bay. Prior to 1930, the Crown in
the right of Canada exercised sole legislative
and administrative control over this and
other resources in the three Prairie Prov-
inces. In that year the administration of
these resources, formerly held by the Crown

" 1n the right of Canada, was transferred tothe

Crown in the right of the provinces con-
cerned. This transfer resulted in a single
administration being replaced by a divided

administration, Of this situation, D. M.
Stephens, formerly Deputy Minister of
Mines and Natural Resources of Manitoba,
has said: ‘I think it is safe to say that the
co-ordinated development of -the water and
related resources of the Saskatchewan River
watershed represents one of the most impor-
tant and onc of the most complex problems
in the field of rescurces management with
which Canada is faced today. There are two
national governments, three provineial gov-
ernments, one state government and literally
hundreds of municipal governments, cach
having its own general or special interest in
the Saskatchewan River. There are at least
six separate and distinet geographic regions
cach with its separate and distinet problem
and possibilities relating to the control and
use of water, not all of which are by any
means compuatible with all others.”

37.The Commission is advised that
development in the manner desired of an
interprovincial stream like the South Saskat-

‘chewan River involves the solution of

complex legal problems and problems of
jurisdiction abont which at present there is
considerable uncertainty. While the Commis-
sion’s reference does not include the making
of suggestions to solve these problems, the
Commission desires to point out that legal
and constitutional difficulties exist. These
problems are not only legislative difficulties
arising from divided jurisdicton. As .the
Alberta submission argued, it would be
difficult to administer the water resources of
the Basin properly without a single adminis-
{rative authority in charge, =~

3s. The transfer of the natural resources

“to the Prairie Provinces in 1930 represented
. 1

the fulfilment of national policy and the
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achievement of Western Canadian aspira-
tions in that regard. Yet that event left a
vacuum in policy with respect to interpro-
vincial rivers. The transfer meant the end
of the Federal Reclamation Service, with a
long and honourable record of water engin-

cering, and the beginning of water-conserva- .

~ tion policy on’a provincial scalé. It opened
the door to coriflict among the provinces over
a river such as the Saskatchewan, in which
“cach province’s interest may differ but in
which development in one province may be
of vital concern to others, The Commission
fecls that the conflict that is largely incipient
today could harden and endanger the har-
mony. in provincial relationships that is
essential to the future economic develop-
ment of Western Canada.

39. Within five years from the transfer of
administrative control of the natural
resources to the.Prairie Provinees, the Fed-
ceral Government felt that some special
action was required for the relief of the

yeople in those provinces, Parliament, there-
peoj »

fore, enacted the Prairie Farm Rehabilita-
tion Act which created an ageney within the
Federal Department of Agriculture to
implement policies which involved, among
other things, the development and promotion
~of water supply and land utilization. The
P.I".I2.A. has enjoyed conspicuous suceess in
its water conservation programs.

40. The Province of Saskatchewan, formed
in 1905 and having assumed administrative
responsibility for its water resources in 1930,

has recently organized a Conservation and -

Development Branch which has organized
45 water users associations, irrigated 50,000
acres, constructed 145 miles of diteh,
developed 475,000 acres of dry land projects

and improved.the drainage in 1,000,000 acres.
The Federal Government’s efforts to assist
Saskatchewan in dealing with the basic prob-
lem of climatic fluctuation by the beneficial ~
use of water and improved land use, under
the Prairic Farm Rehabilitation Act, have

resulted in irrigating 125,000 acres in 168

projeets in the Provinee, and a further 10,000
acres were being developed in 1952. In total,
the P.I"R.A. work in Saskatchewan is repre-
sented in 31,361 small projects and 158 com- -
munity projects. Those associated with this
work regard the present stage of develop-
ment of small water projects in Saskatche-

~wan as perhaps half completed. There is

considerable work of this kind still to be
done. It is desirable to avoid duplication of -
effort. There is a shortage of engineers and
other trained technical experts. The condi-
tions of co-operation in this field are difficult.
Responsibility for land use is exclusively

_ provincial, yet the consequences of failure to

achieve the most beneficial use of land and
water throughout the arable regions of
Canada create many problems of TFederal
concern, '
41, Many agreements have been con-
cluded between the Federal Government on
the one hand and each of the four Western
Provinces on the other, to carry out recom-
mendations made under the Prairie IFarm
Rehabilitation Act. In no instance has a
question arisen regarding the rights of
another provinee, until the South Saskatche-
wan River Project.
42, The Prairie Provinces Water Board
was established on July 18, 1948. It is appar-

‘ent that the functions of the Board are

advisory. TIts members are public servants
employed by the various interested govern-




Recommendations and General Considerations 21

ments. Its proposals become effective only
after cach of the governments who are
parties to ‘the agreement implement the
recommendations. Iach government there-

fore has a veto power for every agreement.

Thke members are Canada, Maniinba, Sask-

atchewan and Alberta. An application by -

the Government of Saskatchewan concern-
ing an allocation of water for the South
Saskatchewan Project is currently in the
“Reservation Class” of the Board, that.is, it
has not been decided.

43. There is disagreement on the Prairie
- Provinces Water Board and among the gov-
ernments who are members of it as to the
function of the Board. The extent of the
disagreement was called to the attention of
the Commission by the Province of Alberta,
in its written submission. There is no unan-
imity on the question whether or not the cost
of a given project should be the concern of
the Board. There is equally no unanimity
whether or not economic factors involved in

a given project-should-be considered by the . .

Board. Decisions of the Prairie Provinces
Water Board have heen made, in line with
the authority of the Board, on the basis of
water supply. The Board has considered
specific projects without reference to the
general requirements for water throughout
the Prairies as a whole, or {o the interests of
the country as a whole.

44, The terms of reference of the present
Commission, which was established on Aug-
ust 24, 1951, involve considerations which
have not been raised previously in connection
with water conservation policy in Western
Canada; that is, whether benefits are com-
mensurate with costs and whether a specific
project represents the most profitable and

desirable use which can be made of the
resources in question in the interests of the
Canadian people as a whole.

45. Any works crected on the South Sas-
katchewan River for . irrigation, storage or
power purposes within its jurisdiction by one
province may affect the supply of water in
the other two provinees if it interferes with
the natural flow of the stream. The exercise
of exclusive jurisdiction by any province
through which the river flows might, there-
fore, interfere with the property rights in the
river system of the other provinces. The
consequent necessity for co-ordinated use of
the waters was recognized by the creation of
the Prairie Provinces Water Board and that
necessity is now asserted by the Provinces of
Alberta and Manitoba. It follows that a
major project such as the proposed South
Saskatchewan River Development must have
regard to the rights in the river system of
interested parties in Alberta and Manitoba.

46. The main considerations which scem
appropriate to the development of an inter-
provincial river such as the Saskatchewan
are: "

(a2) The fact that the river system is a
single stream upon which -property
rights in each province should be
respected. »

(b) The duty of each provincial authority
to exercise its rights reasonably and
in a manner calculated to conserve the
common supply of water.

(¢) The rights already acquired by prior
appropriation of waters of the river
system in each of the provinces.

(d) The future development of the river
on the basis of its beneficial ase to the
people of Canada.
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(e) The rights of the Federal Government

commensurate with its financial par-

ticipation in the full development of
the river system,

(f) The administrative problems involved
in assuring to the people of Canada
the best utilization of the resources of
the river Basin.

47. The principles upon which develop-
ment of an interprovineial river should be
based, may be defined briefly. Development
programs should be planned in accordance
with the beneficial use of such a river in the
interests of the people of the Prairiec Prov-
inces and of Canada. They should take
account of prior allocations of water so that
existing uses of the river may be proteeted.
Between provinees there should be equitable
apportionment of the flow of the river. If a
river system is to be developed on the prin-
ciple of its beneficial use to the people of
Canada, an equitable apportionment does
not mean an “equal division” of the waters,
but an apportionment having due regard to
the binst use from a national standpoint of
the resources of the drainage basin.

The South Saskatechewan River
Projeet

48, The origins of the South Saskatche-

wan Projeet may be found in the somewhat
vague and often conflicting coneepts which
have persisted in kindling the imagination
of men who have stood on the dry benches
of the South Saskatchewan River valley

and have noted the juxtaposition of wide, -

dry lands and an abundant seasonal flow in
the stream below. Such concepts are not
subject to strict tests of feasibility and desir-
ability. The first proposal to harness the

river was made by Professor Hind nearly a
century ago. His interest was in trans-
portation rather than agricultural produc-
tion. IHind reported {o the Legislative
Assembly of Canada in 1859 that a damn built
at the elbow of the South Saskatchewan
high enough to spill the river flow into the
Qu’Appelle River valley, would provide a
steamboat route for settlers from Fort Garry
to the foothills of the Rocky Mountains.
William Pearce, the explorer and early land
surveyor, first suggested a diversion of the
Red Deer River in order to carry water
across Alberta and into Central Saskatche-

wan for livestock and other purposes. Sur-

veys and estimates of the William Pearce

Schemne were made in 1920, but they showed
the scheme to be expensive.

49. Studies related to the utilization of
the main stom of the South Saskatchewan
River were begun by the P.IMR.A. in 1943.
The proposal to construct a dam across the
river in the vieinity of the elbow was revived
by the P.FR.A. in 1947, and since that
time intensive research into the Project has
been carried on. The main motive in the
preliminary investigation into the South
Saskatchewan River Project was to find
ways to irrigate on a large scale in Saskatche-
wan as well as in Alberta. Pursuing the
hope of finding alternative ways of irrigating
at least part of the land in Saskatchewan
associated with the Pearce scheme, the
P.I.R.A. began investigations into the pos-
sibilities of a diversion on the South Sas-
katchewan River. The first surveys were
directed at the reach of the river in the
vicinity of the Cabri Ferry, above the cibow,
with the intention of utilizing the White -
Bear depression, This would bring land
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‘between Elrose and Saskatoon and east of
Rosetown within reach -of the river. But
further surveys indieated that the lands
suitable for irrigation werenot as extensive
as first believed, that suitable lands to the
cast and south of the river could not be
reached, and that valuable lands in the
neighbourhood of Lacadena would be sub-

merged. Morcover, foundation conditions

for a large structure, though hardly satis-
factory anywhere along this scetién of the
river, seemed particularly poor at the Cabri
“site.  Investigations, therefore, were con-
centrated lower down the river, and since
- 1947 they have been confined to the site at
the mouth of Coteau Creek near Outlook.

50. A description of tire South Saskatche-
wan River Project in considerable detail will
be found elsewhere in this Report. (Part 11,
Chapter 6.) Tor the purpose of consideritg
the general features, a brief account is given
here. The Project is designed to provide
for the irrigation of 455,000 acres of land in
Central Saskatehewan. It would also pro-
vide four secondary benefits:

() a source of hydro-electric power for

a province-wide {ransmission system;
(b) a source of rural and- urban water
supply; 7

(e¢) stream and flood control; and

(d) recreation facilities,

51, The essential works required are:

(1) The creation of a reservoir by the’

construction of a dam on the South Sas-
katchewan River, 18 miles upstream from
‘the town of Outlook. A seconi major dam
is required on the upper Qu’Appelle River
Valley in the vicinity of the Third Meridian.
The main dam would require an extension
across the mouth of Coteau Creek. In addi-

~would be flooded out.

tion, it is proposed to provide a railway
crossing on the Moose Jaw-Outlook line,
involving a substantial earth fill,

(2) The construction of the irrigation .
canal distribution system, with pumping
facilities, where required. |

(3) The construction of a hydro-clectric
powerhouse, . .

52. The four larg~ carth structurcs—the
Main Dam, the Coteau Creck Dam, the
Third Meridian Dam and the railway cross-
ing—would require a total of 57,500,000
cubic yards of material, most of which can

“ be obtained in the vicinity. The dam would

be 205 feet high with a crest length of more

“than 8,00V feet from bank to bank. It would

impound avout 8,600,000 acre-feet of water,
of which 2,650,000 acre-feet would be live,
or uscful, siorage. The reservoir would
extend 140 miles upstream on the South
Saskatchewan River and 30 miles down the
Qu’Appelle River Valley to the Third Mer-
idian. The reservoir would have a surface
arca of 116,000 acres and a shore line of
almost 500 miles. Tt would inundate about
70,000 acres of land of which 11 per cent i3
under cultivation. :

53. The irrigable lands are located on both
sides of the South Saskaichewan River in the
section extending from Elbow to the vicinity
of Saskatoon. In addition, an irrigahle area

~of about 24,000 acres exists along the valley

of the Qu’Appelle River.

54. The Project would invoive the reloca-
tion or abandonment of the Canadian
National Railways line from Central Butte
to Dunblane as the river crossing at Elbow
A portion of the
Canadian Pacific Railway.line from Moose
Jaw to Outlook would have to be raised.
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55. At least six years would be required
for construction of the main works, after
preliminary steps were taken. In the early
stages of construction, considerable latitude
would be possible in the amount of work
undertaken in one scason, but definite mini-
mums of work would have to be completed

at critical stages, such as the closure opera-
" tions. Work on the irrigation system could
be planned to start three or four years after
commencemein: of construction “of the
reservoir, :

56. No water would be available for irriga-
tion until the dam was practically completed.
The construction of canals could be timed to
suit the demand for irrigated land, or other
conditions, A reasonable program would be
first to irrigate all lands that could be
reached by gravity, These lands could be
irrigated in the season whzn the dam was
completed. In the main area (excluding the
Qu’Appelle River Valley) the irrigable lands

of 454,950 acres include, according to the

P.FR.A,, the following:

Acres

By gravity ...ooiiiiiii i, 179,800
Pump lift 15 ft. ................... 45,750
30 ft. .o 70,400

60 ft. ..., 80,400

120 ft, . o, 78,600

454,950

- 587. The demand for power for pumping
water would be a first claim upon the output
of the power plant. This demand would
increase as the Project developed. Twelve
large pumping stations would be required.
Upon full ~development of the irrigation
system, pumping would require 50,000,000
kilowatt hours of energy, with 4 maximum,
demand approaching 40,000 kilowaitts.

The Estimate of Cost

58. The preparation of an estimate of cost
of the South Saskatchewan River Project
was regarded as a fundamental step by the
Commission, in dealing with its terms of
reference  which required it to inquire
wheuuer the economic and social returns to
the Canadian people on an investment in the
Project would be commensurate with the -
cost. Several estimates of cost had been
prepared. They had been based upon the
engineering studies ‘made by the Prairie
Farm Rehabilitation branch of the Depart-
ment of Agriculture. These studies were

-supplied to the Commission in a single large

volume, the General Ingineering Report.
This report represents the expenditure of
many hundreds of thousands of dollars of
investigatory work carried out over a period
of years, and is still subject to alteration and
enlargement. The Commission did not

- review the basic engineering studies of the

P.EFR.A, except to confer with the senior
engineering consultants of the P.F.R.A.°
namely, Major General H. B. TFerguson,
Washington, D.C., Dr. Arthur Casagraride,
Boston, Mass., and L. F. Harza, Chicago, I1l,,
on certain aspects of the Project wherein the
engineering difficulties were obvious and
which would influence the cost. This con-
ference was held in Washington, D.C., in
April, 1952, and as a result the Commission
decided to obtain an estimate taking into
account the views of the senior consultants
and, as far as possible, the experience of
firms engaged upon comparable construction
projects.

59. In preparing an estimate of cost, the.
Commission relied upon the General Engin-
ecring Report on the Project supplied by the
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P.J.R.A. The estimate was prepared for the
Commission by Mannix Ltd. of Calgary,
Alberta, which availed itself in turn of the
experience and professional knowledge of a
number of United States firms which have
been engaged directly for a number of years
on large engincering projects comparable in
scale, if not in Pprecise detail, to the South
Saskatchewan Project. Notable among these
firms were Morrison-Knudsen Co. Inec.,
Boise, Idaho, a firm which is one of the
prime contractors on the $290,000,000 Gar-
rison Dam project on the Missouri River,
which is comparable to the proposed Coteau

Creek Dam, and International Engincering - -

Co. Ine.,, San Frhncisco, Galifornia. The
Commission feels confident that it obtained
the best study of cost of the project that can
be made on the basis of data available.

60. The following General Summary of
Cost Iistimate is from the report submitted
by Mannix Ltd. Details of quantities an'
other data will be found in Part II, Chap-
ter 7, of this Report.

Diversion, care of river and unwatering

working places ....... Cerereieaaas $ 2,821,000
Main dam ....oiieiiiiiiiii i 19,971,230
Conduits and intake ................ 25,179,005
Powerhouse area ...ovvivvieiiveinenes 2,054,695
Powerhouse and switchyard .......... 16,354,350
SPIWAY v i it reiaes 10,087,400
Coteau Creek dam ....vivviinenniens 1,630,335
Third Meridian dam ...ovvvevininnnn, 4,721,650

Elbow Railway crossing ............. 5,242,255
“Railway relocation. ....., ceeseavienes 2,857,690
Cement ....... Fien i ieetierieneees 8,368,365
Operators’ village ....... e erenireanns 300,000
Road relocation and bridges ........ 3,000,000
Miscellaneous service and general plant
OPEration ....vvvvereienaeinninnss 5,157,800

Land damage and acquisition .¢...... 600,000

12,301,400

Contractors' general expense ........
Allowance for contractors’ contingencies 4,000,000
Escalation of wages and materials .... 10,000,000
Engineering ... ..iiviiiiiiiiinnnna 8,000,000
Interest during construction ......... 6,125,000
Contractors’ general overhead and
PLOfit 4 ettt ineans 15,000,000
$163,772,675

61. This estimate does not include two
mpertant items: |

(1) Irrigation structures, outlets and dis-
tribution system.

(2) Contingencies for any changes in

- design .or.over-run-in-quantities..

62. To furnish a complete ﬁgule the cost
of -the irrigation system should be included,

‘but it was omitted beecause the field surveys,

plans and specifications were not sufficiently
advanced. Preliminary and general esti-
mates of the cost of the irrigation system
had been made, however, by the P.F.R.A.
The Commission decived that, in arriving at
an estimate of the cost of the entire Project,
allowance should be made for not less than
345,000,000 for the irrigation system. An
additional cost wonld be 12 pumping stations,
requiring an allowance of $30,000,000. A
further cost would be land acquisition. This
item wouid amount to $9,100,000. The
approximate over-all cost would be:

Main works and reservoir ........ $139,800,000

Power Plant .....coovvvnvnnn.... 24,000,000

. Irrigation system ................ 45,000,000
Pumping stations ............... 30,000,000

Land acquisition ................. 9,100,000

$247,900,000
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*. 63. In summary, the estimate of P.F.R.A.

made originally in 1947 and revised in 1951
in the light of changes i in demgn and data,
was: :

Dam nnd reservoir ....... 366,460,000

Irrigation system ......... eevena 25,100,000
Powerhouse .....vvens N 13,800,000
$105,360,000

PESENETEIPUREESEREY

64. Several of the major changes which

have been made by the P.I'R.A. and their
consultants since the original estimates were
made, and which have materially increased
the cost, were:

A. Tt was decided, at the meeting of senior

~consultants on the Project arranged by the

Cominission in Washington, D.C,, in April,
1952, to recommend a steel lining of 1}
inches thickness in the three conduits
between the intake structure and the power-
house, a length of 2,750 feet. This liner
would require 33,000,000 pounds of steel

plate, at an estimated direct cost installed

of $11,200,000.

B. It was also decided to use Kalicrete

concrete rather than ordinary DPortland
cement, on which the P.I.R.A, estimate was
based. This would increase the direct cost
by approximately $1,273,000.

C. The design of the left embankment
trim was altered from a structure requiring

2,113,000 cubic yards of fill to 6, 316 000 cubic |

yards of excavation.-

D. The layout of the condults and spill-
way outlet channel was revised and this
increased the quantities required.

65. Some other factors which have
increased the cost over previous estimates
were:

A
'A. Riprap. The " ther estimates proposed
using field stones from various areas in Cen-
tral Saskatchewan. Mannix Ltd. did not
regard this as practical, nor did they feel that
it could be done for $3.50 per ton ($4.20 per
cu. yd.). Mannix Ltd. based their estimate

on bringing rock from the Frank Slide in

_Alberta, at a direct cost of $11-per cu. yd.
They .estimated the tolal amount of riprap

required to be 702,000 cu. yds. Based on this
quantity, the estimate would be $4,774,000
bigher than P.F.R.A’s estimate.

B. "ower Plant. The P.I"R.A. estimated

-the total cost of a power plant to be

813,800,000. Mannix Ltd. estimated the

‘direet cost to be $18,409,000, an increase of

$4,609,000. Addition of an appropriate share
of the total overhead and other indirect costs
to the direet cost of the power plant would
allocate 824,000,000 of the total cost of the
Project to the power plant,

C. Mannix Ltd., included allowance for
road relocation, general plant operation, con-
tractors’ general expense, escalation of wages
and materials, enginecering, interest on
financing during construction, and contrac-
tors’ overhead and profit, which total
$58,709,300. Information at hand did not
indicate what amounts, if any, had been used
for these itenis in the two previous estimates.

66. It should be noted that the plans for
the South Saskatchewan River Project are
preliminary in nature. They were prepared
by the P.F.R.A. for the purpose of determin-

" ing the scope of the work, and they were not

always in agreement with ecach other. “The
intent of the plans”, Mannix Ltd. advised the
Commission, “was clear and we have recon-
ciled whatever differences we found with the

“firm intention to build a-good job. Where
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details were not found on the drawings, we
have supplied them, where possible, from our
own experience.” As no detail on the power-
house was provided, use was made of a power
plant which was designed recently and has
- the same operating characteristics as the
~ plant proposed for the South Saskatchewan
Project, to obtain the necessary list of items
and prices for this estimate. ‘

- 67. The basic wage rates obtained for the
estimate "are those currently in effect in
Saskatchewan and -did not include any
penalty for working labour beyond 40 hours
per week. In regard to wages, the Com-
mission was advised by Mannix Ltd. that

,,,,,, they regarded ..these rates_to.be low, but .. .

found it difficult to estimate the amount by
which they should be increased, having no
information as to the year in which P.F.R.A.
might be authorized to start work on the
Project.
- cult to forecast increases in cost of meterials
although they would likely be substantial.
To provide for escalation in labour and mate-
rials, the estimate allowed $10,000,000 “which
might be a realistic guess should the Project
be started within two years”.

68. The estimate included an estimated
contractors’ performance bond cost of

$375,000 which is in accordance with present -

rates, but is not a firm figure since the con-
tract terms which might be contemplated
were not known,

69. Moaunix Ltd. included an estimate of
cost of railway relocation over the Elbow
Crossing and main dam in accordance with
the owner’s project report. A preliminary
reconnaissance and estimate on the same
basis indicated a possible savings in excess
of $2,000,000 by a crossing over the Third

~ arrangements or expenditures,
allowed $8,000,000 for this item, which will -

For the same reason, it was diffi-

Meridian Dam instead of at Elbow Crossing.

A study of this altematlve-_clossmg was -

r ecommended

70.- An allowance of $3,000,000 was made

for re- 1outmg highways alOll'Id the reservoir
area.

71. Mannix Ltd. repor ted “We are aware
that P.I"R.A. has certain arrangements for
engineering on this project, and that con-
siderable ‘monies have been spent to date.
We have no information concernmg these
We have

include - project design and owner’s inspec-
tion. and other costs properly allocable.”

46,125,000 for interest on financing during

~ construction, based on $25, 000,000 a year for

seven years at 33%.

73. The estimate contemplated a min-
imum construction schedule of six years,
with a diversion in the fourth or fifth year.
These six years would be over and above the
estimated six months required to build access
roads and set up camps. It was also based
on the assumption that all work in the main
dam area would be let as one job to one
bidder. It was felt that considerable sav-
ing would be realized by this procedure in
eliminating duplication of supervisory job
personnel, contractors’ facilities, move-in
costs and equipment. A longer construction
period with additional cost would be required
if the job were let in several separate
contlacts

74. In order to furnish a comparison with

and a test of estimates of the South Saskat-
chewan River Project, the Commission
obtained a summary of the current estimate

- (July 1952 prices) of the Carrison Reservoir

--72.-The estimate-included an-allowance-of
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Project on the Mlssoun River. The total

‘present project cost estimates were not avail-
able for public release. j

Cost of Pumpmg Water to Land

75. One of the costly features of the South
Saskatchewan Rwel Project is the require-

ment to pump water to three out of five .

acres in the planned irrigable area of 454,950
“acres. Blocks amounting to 179,800 acres
could be irrigated by gravity, the remainder
requiring pump lifts up to 120 feet. Little
irrigation by pumping water has been carried
_on-in.Western Canada in the past. -
expressed to the Commission by experienced
irrigators indicated that pumping costs
would be an unwelcome addition to operat-
ing expenses. The question would have to
be decided, if the Project were proceeded

with, whether or hot the cost of pumping

water should be charged to the Project,
rather than to the individual farmer.
76. It was assumed that power, delivered
at the pumping stations, would cost 320 per
year per h.p. of maximum demand. At this
rate, the cost per acre for power only to
pump water to various sections of the irri-
gable area is shown in the following
tabulation: ' '

Pump lift Cost per acre

15 £Eeh v vrerirneerinenenneeonannns $0.78
30 feet vovvvvnennn. e eeeesrreearans 1.57
60 feel vvviiriinrviivonreestoncnens 3.13
120 feeb v uvveninnieienennnerinaens 6.27

The weighted average of these costs is $3.07
per acre of area requiring pumping, or $2.07
ver acre throughout the entire Project. Upon
adding the cost per acre for power to the
estimated cost for operation and mainte-

Opinions

nance of the irrigation works including

__was-8289 854,000, but the details_concerning_____pumping_plants, at say 82 per acre-(based-on-. -
the average cost for existing pro;ects), a total
of around $4 per acre per year is reached,

or double the amount that the irrigation
farmer expects to pay in Alberta projects.
77. For purely administrative reasons, it
may be suggested, the Saskatchewan author-
ities entrusted with the management of
the South Saskatchewan River Project would
likely - decide that the simplest procedure

~ would be to charge the cost of pumping water

to the Project, that is; to the taxpayers of
the Province. One other possibility exists,
namely, to obtain the power required to

-pump-water-from the- Saskatchewan Power

Corporation, i.e., at the expense of the pewer
consumers of the Province. ‘The schedule of
colonization of the Project, envisaged in pre-
liminary plans,
areas irrigated by gravity first. The decision
would have to be made at the outset whether
the costs of pumping would be spread evenly

-over the entire irrigable area. If the decision

were to do that, the farmer whose lang re-
quires no pumping would doubtless 1ega1 d
a pumping charge as an imposition upon
him. Yet if the land to which water would
have to be pumped were expected to bear the
pumping charge in proportion to the expense

of delivering -the water to it, the farmer

located on land requiring a pump lift of 120
feet would face a charge of more than 86 an
acre, This would make his annual mainte-
nance and operating costs around $8 an acre.

Such a charge is far more than a farmer in

such circumstances could pay.

78. It should be pomted out that the
degree to which pumping of water would he
required..to bring the South Saskatchewan

calls for settlement of the :
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River Project to full dévelopment is exces-

___sive in relation to existing.irrigation-develop——-

ments in Western Canada. The pumping
requirement raises doubt whether the high-
lift areas would be utilized in the foreseeable
- future. This is a matter of concern to the
. Commission, in view of the likelihood that
the irrigable area would turn out to be con-
siderably smaller than anticipated; as a result
of a possible decision in the future to curtail

the Project, leaving unattlactlve hxgh -lift

blocks undeveloped.

79. The South Suskatchewan Project -has

introduced the question of pumping water
to dry land, as a new element in irrigation
policy in Western Canada. Recent discov-

‘recovered

““eries of oil and the possibilities of new econ-
omies in the exploitation of extensive coal

deposits suggest the advisability of definitive
studies of the cost of power for pumping as

a means of extending the limits of nugatlon
in the future. Of particular value in this
connection would be studies of the feasi-

bility of introducing irrigation schemes in

. Palliser’s Triangle. - The maximum use of
the South Saskatchewan River for irrigation
purposes in the future will depend upon
economical pumpmg of water

Recovery of Cdsts

80." Another feature of the Project is that -

the capital costs would not be recovered in
any degree that can at present be foreseen,
The division of costs on large irrigation pro-
jects was determined by P.C. 2208, June

19th, 1947. A capital investment of some :
$140,000,000 in the main works of the Pro-

ject-would be borne by the taxpayers of -
Canada, and would not be recoverable,

——

" rent employment,.

The =

canal dlstnbutxon system and d pumping fac-—

ilities -would be provided Ey the Provinece of
Saskatchewan, and ‘the degree that these
costs, along with the cost of land acquisition,
amounting to about $85,000,000, would be
would  depend upon
adopted by the Province. In Alberta's irri-
gation developments the purchase price for a

water right has varied fdr different .projects
~from $10 to $20, and has been fixed .recently -

for the St. Mary River Project at $10 an
acre, payable over a period of years.
annual rate for operation and maintenance
averages for all projects approximately $2

_an acre. There would be, therefore, virtually

no recovery of ecapital costs, exeept with

“respectto~the power plant,” which-is- esti-—

mated to cost $24,000,000.

Dinmediate Effects upon the Econony

81. The cost of the construction of the
South Saskatchewan River Project in cur-
rent prices has been estimated at $247,-
900,000. The impact of such an expenditure

upon the economy inay be analysed by relat- -

ing it 0 the total volume of similar expendi-

~ tures that ure currently being made in the
The real cost to._

economy and the region.

policies

The

the community of any specific investment is. . .

measured by the amount and value of other
goods and services that it must deny itself
in order to make the investment, With

relatively full employment, no new physical

assets can be . created without diverting

labour and other resources from their cur-
Society must then do

without the production that is lost by this

transfer and this represents the real cost -

to it of the Pro;ect W'en labour and
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other resources have no employment oppor-
tunities they can be utilized for the produe-
tion of gouds and services which thereby are

sccured without any real ccst to the com-

munity. This is one aspect of the argument
that the best time for heavy investment of
public moncy is during a period of business
recession. - »

82. If construction were comnleted in eight
years, as origmmally contemplated, the main
works would involve annual expenditures of
about $17-5 millions during the first five
years, rising to about 832 millions in the
seventh and eighth years when the power
plant and irrigation works were begun. In
comparison with these amounts, the value of
new construction in the Prairies in 1951 was
$499 millions, with 8196 millions of this total
spent on engineering construction of all

types. Government expenditures on engin-
cering construetion in the Prairies were $83.

millions, or ahout 40 per cent of all expendi-
tures of that kind. TFor the country as a
whole, the value uf engineering construction
in 1952 was foreecast at $1,071 million. Since
mid-1950 the costs of covstruction have been
rising rapidly. It is difficult to evaluate in
money terms the effects of a new project as
substantial as the South Saskatchewan River
Project upon the national economic welfare,
and to determine whether or not employment
conditions would be such that it would
enlarge the infiationary pressures upon the
cconomy. Government policy, however, at
the present time is to postpone public con-
struction projects that can be deferred on the
grounds that the current high level of invest-
ment demand is an important factor in the
prevailing inflation. Under present condi-
tions, public inveéstment adds to the pressure

upon the price level. Construction of the
project should be considered only in relation
to its timing in such a way as to minumnize its
real cost aud to avoid increasing inflationary
pressures in the economy.

83. The major material requirements for
the Project are the various types of earth fill.
These are available in quantity at the pro-
posed site, as are aggregates required for the
concrete. The rock required for riprap may

‘have to be brought from the Frank Slide in

Alberta, There is no problem in its supply.
The Project would require about one million
cubic yards of concrete. The cement would
be supplied from the Exshaw, Alberta, and
Winnipeg plants, having a combined capa-
city of 17-6 million bags per year by 1953.
The largest annual requirement would be
2-5 million bags, and officials of the industry
indicate that given advance notice, this
amount could be met without affecting the
price of cement. Three types of steel are
required; reinforcing steel, steel plate and
structural steel. In terms of domestic capa-
¢ity, the demand for reinforcing steel repre-
sents a very small portion of annual output.
The demand for steel plate in the two years
during which it would be placed is only
about five per cent of present capacity. The
structural steel is of standard sizes and the
requirements are relatively small. The three

-types of steel are produced in the central

provinces and, with respect to fabrication,
there is ample plant capacity in the Prairie
region except for steel plate, which would
have to be fabricated in Montreal.

84. Construction firms engaged in earth
moving projects are among the most
mechanized enterprises in the construction
field. It is estimated that about $10 million
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of equipment would be used on-the site of
the Project, with about $5 million wor*.
assembled at the outset and maintained
throughout the job. Certain heavy items
would have to be imported from the United
States, representing the only major leakage
to import markets of the iotal expenditure
for the Project. . These requirements repre-
sent a relatively small proportion of the

annual expenditures on this type of machin-

ery and equipment.

85. Of all the factors required, labour
emerges as the only one in critical supply.
There is not a large group of construection
labourers in the Prairie region and, at the
- present time, these are fully employed dur-
ing the construction season as construction
activity and resource development are main-
- tained throughout the area. The construc-
tion season coincides with the seasonal
demand for farm workers. Some difficulty of
assembling the necessary labour force and
some pressure on wage rates would likely be
- encountered if the Project were initiated
under present-conditions.

86. Since the real cost of the Project
depends upon the conditions of employment
for the economic resources it requires, it is
evident that such cost would be heavy at the
present time when Capadian resources are
relatively fully employed. It is a public
Project of very slow fruition and one which
will have an indefinitely long life following
its development. Variation within a period
of a few years in the date of its completion
would not greatly affect the value of its yield.
Consequently, timing its construction to
minimize its real cost would maximize the
net benefit or return to the Canadian people.
The best timing for the Project would be a
period of slackening employment. -

/

The Direct Eeonémie Benefits

87. In considering whether the economic
and social benefits of the South Saskat-
chewan River Project are commensurate
with the cost, the Commission was entrusted
with an undertaking in economic analysis for
which the techniques of measurement are not
fully developed. The benefits of the Project
arc the primary and direet returns obtained
from farm production and a number of other
benefits, These include the generation of
hydro-electric power, the provision of muni-
cipal and industrial water supply, stream and
flood control, and recreational facilities;

88. Primary and direct returns arise from
the creation of irrigated land and its produe-
tive use., These returns are easily identified
and they are measurable in the same way
that returns on private investment are
measurable through calculations of future
events, The margin of error in measuring
the direct benefits of irrigation is somewhat
larger than in most investment opportunities
only because the time of construction, colon-
ization and development is so long that
assumptions regerding future prices and
costs may be proven wrong, The projection
of price levels in such a case, as the Saskat-
chewan Govarnmant warned, is “extremely -
hazardous”. A study prepared for the Com-
mission by Dr. K. A. H. Buckley of the
Department of Kconomics, University of
Saskatchewan, included estimates of direct
returns to show several variants. (Part II,
chapter 8.)

- 89. The time lag between construction of
an irrigation project and its full development
is of paramount importance in appraising
the econowmic benefits. Production experi-
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ence in irrigation farming in Western Canada
shows that ths evolution of a project
involves three stages:

(1) A developmental stage of about five -

years in which zater use and basic practices
are being established. ’

(2) A transitional stage in which land and
water uses are improved and crop specializa-
tion is established. In Alberta this stage has
often involved two generations of irrigation
settlers and periods of 30 to 50 years.

(3} The mature stage, in which the full

~ . effective use of water is established. This

stage can hardly be reached before the year
2000 in the South Saskatchewan Project, if
started in the next year or two.

In an agronomic sense, the different stages
may be seen in the existence of three types
of farms in the irrigated areas, namely, the
wheat-cereal farm, the mixed grain and live-
stock farm, and finally the specialized farm
producing the most valuable crops that can
be grown in the Western Canadian irrigated
areas, such as sugar heets and eanning vege-
tables. Even at maturity, an irrigation pro-
ject in Western Canada cannot be expected

to be devoted entirely to specialty erops. In.

fact, the feed and livestock type of farm may
represent the most desirable development
for most of the available irrigated acreage, if
optimistic forecasts of Canadian meat re-
quirements for domestic and export markets
are fulfilled. In the South Saskatchewan
drainage area today, where irrigation has
been practiced on an increasing scale for half
a century, the irrigated area amounts to more
than 610,000 acres. Of this total, about ten
per cent is devoted to specialty crops.
According to forecasts prepared for the
P.I.R.A., the acreage in effective production

of high-return crops on specialty farms at
the final “mature” stage of development of
the South Saskatchewan Project would be
23,700 acres. In the analysis referred to,
this figure has been doubled, on the ground
that it is not unreasonable to assume that
the future demand for food may warrant a
more optimistic projection.

90. Other assumptions made are, on the
whole, more optimistic than those made in
carlier studies. The construction period of
the Project, originally ten years, was reduced -
by the P.F.R.A. consultants to eight yonrs
when the question was referred to them.
Mannix Ltd. suggested six and a half years.
Dr. Buckley’s analysis assumed eight con-
struction seasons, allowing for delivery of
water for irrigation in the 1959 season. Full
development of the irrigated area could be
reached in 50 years, it was assumed, rather
than 60 years. In regard to future prices, it
was assumed that the 1921-40 average, which
includes the years of extremely low prices
from 1930 on, could not be relied upon as a
guide to the future. Instead, the 1921-48
average would serve better, and for the pur-
pose of comparison, 1951 prices were also
taken, since the existing degree of inflation
in both farm prices and construction costs is
about the same. If this was an error on the
optimistic side, it could be argued that an
assumption based on a substantial decline in
relative prices for agricultural products
would eliminate the economic justification
for any extension of agriculture resources in
Canada at all,

91, The size of farm assumed in the earlier

study included 144 irrigated aeres.” For the ™

present analysis a 30 per cent increase in the
size of farm at full maturity was included in
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some of the projections employed in order '

to protect the Commission’s findings against

‘undue pessimism in its assumptions. The

variants assumed in the estimate of direct
returns from the irrigation project show the
following results:

GROSS RETURNS PER IRRIGABLE ACRE AFTER
COMMENCEMENT OF IRRIGATION

Year3 Year20 Year3d
(initial) (transi- (mature)

tional
At 192140 prices ........ $0.23 $1.390 84.00
At 1921-48 prices ...o.vun 3.19 b.14 9.66
At 1951 price3 ....oviuen 9.21 4.1t 21.45

These figures are subject to deductions for
annual maintenance and operating costs, and
this is assumed to be 82 an acre, without
pumping. However, as the South Saskatche-
wan Project involves pumping for three out
of five acres, the average operating cost must

be increased by $2 an acre, making a total of

84 an acre. The result of applying this aver-
age cost figure to the gross returns as esti-
mated is evident. The returns if prices pre-
vailed at the 1921-40 average would be barely
suflicient to pay operating costs even at the
stage of mature development of the Project.
If the 1021-48 prices represent an average
likely to prevail in future, the estimate’]

returns would not be sufficient until after 20

years of progressive development to pay
operating costs including pumping. These

calculations do not inclade capital charges. -

If 1951 prices may be taken as the norm,
estimated returns would be sufficient to
repay current coste ond provide net income
to contribute to capital costs and to the

>
T ‘"fﬁT‘liTel"S’pl‘Oﬁt-l T T e

92. On the basis of the more optimistic
variants, the annual earning power of the

land, or net rent per irrigable acre, may be
caleulated with the following results:

’ Year 3 Year 20 Year 35
1021-48 prices... $1.69 $2.84 §7.36
1951 prices .... 7.21 10.04 17.38
Ignoring the risks in projecting future prices,
the net return per acre may be capitalized at
the current Federal interest rate to cstimate
the per-acre value of irrigated land:

Year 3 Year 20 Year 35

1021-48 prices . § 48.33 § 88.22 $210.5656
1951 prices ... 206.21 287.14 497.07

In terms of the entire irrigable area of the
Project, the estimated land values in millions
of dollars are:

. Year 200 Year 35
1021-48 prices «..oivuuens $ 37 $ 00
1951 prices .....o.0inees 131 226

The total annual earning power in miltions
of dolars for the entire area is as follows:

Year 20  Year 35

1921-48 prices - .... e $1.3 £3.4
1951 prices . ...l 4.6 7.9

These values show the share of the ov. v-all
cost of the Project that may be borne by the
inerease in agricultural production. They
are subject to a deduction for the value of
the same land in its present use for dry farm-
ing production. 1In its present use the land
in the irrigable arca is currently valued at
about 820 an acre, that is, $9,100,000 for
the irrigable area. , '

93. Deducting the most optimistic esti-
mate of the value of the power plant /$30,-
000,000) and the saving with respect to
municipal water supplies ($4,000,000) from
the total cost of the South Saskatchewan

River:-Development-leaves-a-remaining .cost-- - — -

of $214,000,000. Some part of this
$214,000,000 will be offset by' the direct
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returns to irrigation. The remainder, that
is, the deficit after deducting the irrigation
returns, represents the cost to the people of
Canada of the various indirect economic and
social benefits associated with the Project.
The annual interest costs on $214,000,000 at
the present Federal, long-term interest, rate
(34%) is $7,490,000. On the basis of the

" projection of 1921-48 prices, the annual

deficit would be approximately $6,200,000
in Year 20, and 84,100,000 in Year 35, at

~which level it would presumbaly remain

indefinitely.  The accumulated interest
deficit, ignoring compound interest, would
bhe $190,000,000 in Year 35. On the basis of
the projection of the 1951 prices, the deficit
would be approximately $2,900,000 in
Year 20, zero in Year 33. After Year 33 an
annual surplus of $400,000 would emerge.

Again ignoring compound interest, the
cumulated deficit in Year 33 would be
2109,000,000. ‘

Hydro-Electric Power Values

94. The development of hydro-electric
power at the South Saskatchewan Dam has
been an ancillary objective of the Project
since the first engineering studies of it were
prepared. The Interim Report of May 30,
1947, said: “The primary use of this Project
is, of course, for irrigation”. This report
provided for the ultimate installation of
119,500 h.p., developing 416,000,000 K.W.H.
of electrical energy annually for sale in the
initial stages of development At full
development, the power capacity required

_.for pumping. was estimated to be.87,300 h.p. ...

At that stage, 210,000,000 K.W.H. annually
would be available for sale. “It is evident,”

the report said, “that power will be an
important. factor -in this development.”
Another report, in November, 1949, assumed
that the installed capacity would be 150,000
H.P., that 400.000,006 K.W.H. annually of
firm energy would be available in addition
to the energy needed for pumping. This
report added: “The output would drop to

about 300,000,000 I.W.H. during periods of
-low flows.”

Subsequently, Professor David
Cass-Beggs, of the University of Toronto,
prepared a report on power aspects for the
Saskatchewan Government. The estimate
put forward by J. W. Tomlinson, chairman
of the Saskatchewan Power Corporation, in
January, 1951, was a compromise of the

figures of the P.F.R.A. and Cass-Beggs. Mr.

Tomlinson’s estimate assumed that the
power plant would produce 250,000,000
K.W.IH. annually of firm power, worth 55
mills, and 75,000,000 K.W.H, of secondary
energy worth 3 mills. These values would

produce $1,600,000 gross revenue annually.-

The Swmmary Report of the P.F.R.A., April
1951, assumed that capacity of 150,000 h.p.
would be installed, and the plant would
produce 375,000,000 K.W.H, annually of
firm energy. This would be subjeet to deduc-
tion of 50,000,000 KX.W.H. required for pump-
ing, at full development, giving 325,000,000

-K.W.H. of commercial energy. In addition,

there would be 100,000,000 K.W.H. of
secondary energy. These figures were
adopted in the Interim Statement submitted
by the Government of Saskatchewan on
April 30, 1952, Values were placed upor
the estimated power of 5:5 mills for firin

-eniergy-and -3-—mills--for- secondary - energy;— —
providing gross revenue of $2,237,500 annu-

ally at full development
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95. Pertinent estimates regarding the
power plant are that it would cost $24,000,-
000 and the operating costs, excluding capital
charges, would be $1,200,000 a year. If the
resultant net incomes from power are cap-
italized at four per cent--the current long-
term interest rate of the Province of Saskat-
chewan—the capital value created by the
power project, as estimated for the purpeses
of th: Saskatchewan submission, would be
$29,062,500 in the first year of operation of
the plant. This would decline to $25,937,500
in Year 20. These figures may be regarded
as the ‘share of the over-all cost of the

Project that inay be credited to the power”

development.

Muniecipal Water Supply

06. The improvement of municipal and

~industrial water supplies is an important,

though secondary, feature of the Project.

___The cost to the Federal Government, under
the commitment to maintain the level of

Buffalo Pound Lake as a water supply for
Regina, Moose Jaw and other municipalities,
would be reduced if the lake level were con-
trolled from the South Saskatchewnn reser-
voir rather than by pumping from the South
Saskatchewan River. An annual pumping
charge of $150,000 would be eliminated.
This represents a capital sum at 34 per cent
of $4,290,000. This sum may be regarded as
a credit to the Project, offsetting the cost.

Other Benefits

would facilitate the control of the natural
flow of water in the river, consequently

oo 97. The__South . _Saskatchewan _ Project

improvirig the potential power sites and

reducing the danger of flooding downstream,

These are real though intangible benefits for
the most part, impossible to measure in
financial terms. It is evident from the Sum-
mary Report of the P.F.R.A. that a consider-
able improvement of the water flow and of
the quality of water in the Qu’Appelle Valley
would result from the Project on the South
Saskatchewan River., At flood stages of the
river, there is recurring danger of flood
damage south of Saskatoon and at the city
itself. In addition, the useful development
of delta land in the Jower reaches of the main

Saskatchewan River, botl i Saskatehewan
and Manitoba, will require all the advantages
of flood control that cun be reasonably
obtained. Yet flood control, as the Province
of Saskatchewan asserted, does not' lend
itself to accurate dollars-and-cents measure-
ments. Itisnot possible to make an estimate
of the value of flood ¢ontrol resulting from
the Project.

~ 08, The improvement of potential power

developments downstream from the main
reservoir of the Project should result in an
increase in the recovery of energy, Calcula-
tions to this effect have been submitted by
the Province of Saskatchewan,
mission feels, however, the accompanying
data were hypothetical and insufficient as a
basis to evaluate the effect of the main reser-
voir upon sites at Fort a la Corne, Nipawin,
Squaw, Batoche, Coxby, Dauphin River and
the Nelson River. Some of these sites are
probably marginal, and would remain un-
economic in spite of an improved flow. The

results of control of the river, moreover,

would have to be considered in relation to
the loss of energy resulting from depletion,

The Com-
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or consumptive use, of the flow by the irriga- scale of the Project, however, would have.
tion of land. The view of Manitoba was far-reaching results throughout the region in
expressed in these words: “It is quite pos- which it is locatec.

sible that this Project could cause a serious 100. The South Saskatchewan Project
decline in the potentiai capacity of the power would create employment opportunities for
sites on the Dauphin and Nelson Rivers.” agricultural immigrant labour, whose wages
D. M. Stephens, formerly Deputy Minister - would represent an addition to the national
of Mines and Natural Resources in Mani- income of the people of Canada. The settle-
toba, pointed out, in an analysis of ment of the Project, however, is not con-
Manitoba’s water problems, the risk “that a templated exclusively as an immigration
drastic reduction of flow in the low water scheme. To the extent that it represented a
years might very easily change the Dauphin transfer of farm labour from one type of
River scheme from an economic to an uneco- agriculture to another that offers superior
nomie undertaking”., The. direct loss to alternative elpployment tln:ough higher

~-Manitoba of diversions from-the-Saskatche:-——¥ages,-the Project would provide a.net gain .

in national income. Whether the Project
represents a more desirable form of resettle-
ment of farm population than the opportun-
ities available in virgin lands clsewhere can
be settled only by examining alternative
opportunities. The Commission did not
regard such an inquiry as coming within its

wan River, which have been proposed for
irrigation purposes, would amount to 440,000
firm horsepower, according to Stephens.
Such a loss would be felt severely in Mani-
toba, where alternate sources of power are
lacking.  The Commission recommends

therefore that the engineering studies re- terms of refevence. ,
quired to evaluate the downstream effeets of - 101. The indirect returns from the Project
river development should be undertaken. enjoyed outside of agriculture would be ‘sub-
99. Income benefits to dry land producers stantial, though difficult to measure.
“associated with the Project, though indirect, Expenditures in the Project area are esti- -
would be of considerable importance;, especi=-———-mated-—to---be--approximately—— $3,000,000———-
ally at a time of general drought in Western annually under dry farming conditions.
Canada. The neighbouring territory would These expenditures would increase three or
furnish to the Project a.supply of pasture, four times, under irrigation farming. The
labour and equipment services. On the impact of these expenditures would be dif-
other hand, the Project area would serve as fused over a large variety of enterprises
_a source of sced, feed and farm produce and throughout the country. The same effect is
as a limited market for livestock. The Com- achieved in relation to the irrigated areas of
mission ealls attention to the view, expressed Alberta. -‘ |
by Professor Van Vliet, that the information 102. The South Saskatchewan drainage
required to appraise these indirect and basin has become, on the whole, a region of
imponderable benefits is seriously limited. declining population. The Project is one

An enterprise in resource development on the that would reduce the social and economic
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costs of this phenomenon. The advantage
of locating such a Project within an area of
declining rather than expanding population
is obvious, though it must be considered in
relation to other tests of economic desir-
ability. The capital equipment and estab-
lished services available in the communities
that would be affected by the Project would
enjoy enhanced use if the Project were
undertaken. This is one of the important
though imponderable benefits to be credited
to the Project.

103. The saving in farm assistance pay-
ments that would be rendered unnecessary

~by-the-South Saskatchewan Project has been

estimated at $368,100 annually. This amount
should be regarded as a credit offsetting the
costs of the Project. Its capitalized value is
$10,500,000. '

104. Through an increase-in production,
the South Saskatchewan Project will in-
crease the base of Federal-taxation upon
income. The extent of the increase has been
estimated at 8800,000 annually in one case,
at 81,100,000 in another. These estimates,
however, are subject to an important quali-
fication in that the investment in the

—Project- may -well -preclude--other. desirable ..

investment which could produce a larger
net income. The Commission asserts that
if the Project is built under conditions of
full employment, it would not necessarily
produce a net incrcase in national® income
greater than the increase that would follow
investment in other fields of production.

105. The social benefits of the South
Saskatchewan Project are clearly discern-

ible, though impossible to measure precisely.

The number of dry land farms in the area
that would be affected is 1,245, and these
farms would in time be replaced by 2,700

irrigation units. The effcet of more than
doubling the number of farm families in
the area would have far-reaching, beneficial
consceuences for at least a dozen towns and
the City of Saskatoon. The result would
be to arrest the decline in population in
the region and provide the basis for closer
community life. The enhancement of com-
munity amenities, of home surroundings
and conveniences and the psychological
stimulus gained in life in an expanding
community restore vision and release new
energies that are of high value.
things follow from an assured supply of
water in a dry region. o

1C2. The recreational value of the South
Saskatchewan Project is unique. even in a
country as liberally supplied as Canada in
facilities for the enjoyment of healthful
leisure. It would create new facilities for
hunting, fishing, swimming, boating, pic-
nicking, eamping and summer cottage life
on a scale that is not readily available to 2
majority of the people of the dry plains.
The validity of assumptions regarding the
increase in recreational facilities is amply
proven by reference to similar indirect bene-
fits from irrigation enjoyed by the people
of irrigation areas in Alberta. There is one
important qualification that should be borne
in mind. It arises from the consequences of
drawing down the water level in the main
reservoir during the months in which the
inflow will not be sufficient to maintain a
constant level. The shoreline of the main
reservoir will be subject to fiuctuation, as
the water level in a dry year may be drawn
down 20 or 25 feet. The shore conditions
may require special measures such as the
creation of artificial beaches. The chief
beneficiary of the Project from a recreational

All these
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point of view would likely be the Qu’Appelle
Valley with its succession of lakes and Last
Mountain and Little Manitou Lakes, and
its established tourist facilities.

Summary of Costs and Benefits

107. A balance sheet of the benefits and
costs of the South Saskatchewan Project
cannot be presented owing to the immeasur-
ability of many of its indirect effeets. IHow-
ever, a summary of the financial position
of the Projeet at maturity may be drawn up
as follows:

Original capital cost (Year 13 ........... $247,900,000
ADD:
Land acquisition (Years 1-20) ........ 9,100,000
257,000,000
DEDUCT:
Capital value of power (Year 35) .... 26,000,000
. _ 231,000,000
Municipal water service (Year 35) .... 4,200,000
226,700,000
Relief savings (Year 35) ....... eeee. . 10,500,000
216,200,000
-ADD:
Accumulated deficit (Year 35: simple _
—-interest, 1021-48 prices) ...o.ve v ea- 190,000,000 -
406,200,000
DEDUCT:
Land value of irrigated area (Year 35:
1921-48 prices) .ovviiiiiiiiiiinnnn. ~ 96,000,000
Balance—deficit at Year 35 .......... §310,200.000

This summary includes only those returns
to the Project that are assured and measur-
able. While the estimates are subject to
error, they serve to illustrate the prospective

status of the Project on the basis of one -

possible set of assumptions. These assump-
tions included the most favourable sub-
mitted to the Cominission regarding the
value of the power development, and the
most optimistic of the P.IF.R.A. estimates
of agricultural returns.

108. No estimate of the net gain in the
revenues of government is included in this
summary because such a gain is certain only
if the investment in the Project did not
restrict inves:ments of equal magnitude in
other projects, as it would tend to do under
full employment conditions. Furthermore,
in the absence of full employment, any .
increase in governments’ revenues would be
offset to some unpredictable extent by a
concomitant increase in the expenditures by
governments. I'inally, any net increase in
the revenue of governments represents a
deduction in the private revenues or incomes
created by the Project.

109. Certain adverse effects are omitted
from the summary because of their im-
measurability, Among the more important
of these are the virtual losses of value that
would be imposed on some agricultural
lands in the region as a result of the superior
competitive position of the Project, par-
ticularly with respect to prairie markets for
dairy-and livestock products. —The adverse —
effect of the use of the river for irrigation
upon the valuc of power sites below the
damsite is also ignored; but this adverse
ceffect would be partially offset by the
beneficial effect of improved stream: control.

110. The deficit reflects the cost to the
Canadian people of the various indirect and
social benefits associated with the Project.
These include:

(a) additional income accruing to asso-

ciated dry land producers;
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(b) Indirect income benefits enjoyed by
producers in the irrigable area;
(¢) the net additions to the national
income arising with new opportuni-
ties that might be created for the
employment of labour and capital
outside of agriculture as a result of
a more stable and higher level of farm
spending in the area;
(d) the creation of opportunities within
agriculture for some 1,500 familics;
~ (e) the increase in population and its
implications for closer community life
in the area;
(f) the enhanced opportunities for recrea-
tion; and various other social benefits
described in this Report.

The Qu’Appelle Valley

111. The development of the historie
Qu’Appelle Valley as an irrigation project
with an irrigable area of 24,000 acres is a
prominent feature of the South Saskat-
chewan Project. In addition to the irriga-
tion benefits that may be gained in 'the
Qu’Appelle Valley, its devclopment repre-
sents almost the entire claim made on behalf
of the Project with respect to future supplies

- of -water-for-municipal and -industrial -pur-__.__

poses in the cities 6f Regina and Moose
Jaw and numerous other communities in
south central and southeastern Saskatche-
wan. The Qu’Appelle Valley contains six
large lakes. Associated with it are Last
Idountain Lake and Little Manitou Lake,
and Katepwa and Little Manitou Provincial
Parks. Regulation of the flow of the
Qu’Appelle River, with maintenance of the
levels of these lakes, would safeguard and
greatly enhance the amenities of the Valley

region. The Commission points out that the
Federal Government has already accepted
a commitment to maintain -the level of
Buffalo Pound Lake for the purpose of
urban water supply. This will involve either
the installation of pumping facilities to lift
water from the South Saskatchewan River,
or some other development. The City of
Regina is engaged on the construction of
extensive works to pipe water from Buffalo
Pound Lake. If the South Saskatchewan
Project were buit, Buffalo Pound Lake
could be fed by gravity from the large
reservoir. This would create & saving in-
pumping costs to offset, to a relatively
modest degree, the cos. of the larger Project.
The entire range of benefits available from
the regulation of the Qu'Appelle River can
be achieved by due foresight in the provision
of pumping or other facilities on an ade-
quate scale. The Commission recommends
that the full development of the Qu’Appelle
River be undertaken immediately on the

basis of an assured level in Buffalo Pound
Lake.

The Delin Region
112. The desirability of extending thu

fron“iers-—of—agricultural-—production-—-in-—---- -

Western Canada has been called to the
Commission’s attention. As an essential of
public policy, the Prairic Provinces will be
concerned for some years to come with
programs of clearing and breaking new land.
It should be noted that the logic of national
development does not, in itself, serve {o
commend a particular undertaking such as
the South Saskatchewan River Project. So
rich and varied are the opportunities in
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Canada, both to bring new land under culti-
vation and to apply intensive methods, that
new sources of food produection may be
opened up as quickly and as cheaply as
anywhere in the world. Though irrigation
results -in making land available for the
production of food, the Commission’s refer-

ence did not require it to search for alterna-

tive sources of new land. It was invited,
however, to consider the problem of land

reclamation in the fertile delta region of the

Saskatchewan Basin. The opportunity pre-
senterd to the people of Canada in this delta
region is related closely to the problem of
beneficial use of the resources of the river’s
drainage area. The delta, lying within the
forks of the Saskatchewan, the Carrot and
the Pasquia Rivers particularly, bestrides
the Saskatchewan-Manitoba boundary. This
delta contains much fertile land, created by
the action of the river through countless
years, It requires the protection of dykes
against recurrent flooding and, in addition,
some drainage works. The future develop-
ment of mining and other industries in
Northern Saskatchewan and Manitoba jus-
tifies an energetic cffort to utilize the pro-
ductive potential of the delta region. For
relatively low expenditures, a large block of
_rich delta land can_be reclaimed. The Com-
mission recommends, therefore, that the
appropriate works should be undertaken

immediately to permit the settlement of
75,000 to 100,000 acres between the Saskat- -
chewan and the Pasquia Rivers, adjacent to
The Pas. '

Respectfully submitted,

Vet @

Chairman.

Commissioner

‘%% \
Cmmﬁissioner

October 29, 1952,

Nork! The death of Dr. John A. Widtsoe oceurred
in Salt Lake City on Novemnber 29, while the report
was being printed.
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Introductlon and

Acknowledgments

THE members of the Commission have

been profoundly impressed by the magnitude
of the proposed South Saskatchewan River
Project and its estimated cost, The Project
would transform, in part, the reglon in which
it would be situated. As an enterprise in
resourcé development, the concept of em-
ploying the physical resources of the Saskat-

- chewan River Basin in “the rnost pr ofitable

and desirable” way has few parallels in
Canadian experience. At a time when the
conservation of water has become a pressing
problem in many regions of North America,
an inquiry such as the Commission was
requested to carry out involves matters of
interest and mgmﬁcance to the Canadian
pecpIe. |

The Comnmsnons mquny appeared at
first to fall into two distinct parts, namely,
whether the economic and social returns
would be commensurate with the cost of the
Project, and whether it represents the most
profitable and desirable use which can be

" made of the physical resources involved.

Many important and varied factors involved
in the inquiry, however are pertinent to
hoth questions,

The Commission’s inquiry was organized
at a first meeting in Ottawa, a few days after
the Cominission was established by Order
in Council P.C. 4435, August 24, 1951, The

[ CHAPTER 1

Commission received voluminous reports
from the administration of the Prairic Farm
Rehabilitation Act on many phases of the
Project. . The task of reviewing the material
supphed by the P.FR.A., without which the
inquiry'‘could scarcely have been undertaken,
occupied much more time than had been
expected. - k

The scale of these reports mny be Judg,ed
from the following list:

1. Report on Recreational Benefits.  Progress
Report. By J. A. Boan, prepared for P.FR.A.

2. The Development of Irrigation in Alberta. An
Historical Survey. By C. S. Burchill, Dominion
Economies Division, University of Alberta,
Il’dmonton, Alta. ‘

3. Power Report. Central Saskatehewan Develop-
meni. By David Cass-Beggs, P.Ing.

4. The Climate of the South Saskatchewan Irri-
gation Project. By B. W. Currie, Ph.D.,
University of Saskatchewan, Saskatoon, Sask. -

5. Engineering Fealures of the South -Saskatch-
ewan Irrigation Project. By G. L. MacKenzie,
Chief Engineer, P.F.R.A., Regina, Sask.

6. Soil Survey Report of the South Saskatchewan

- Irrigation  Project (revised—1949). By 1. C.
Moss, W. K. Janzen and J. E. McClelland,
University of Saskatchewan, Saskatoon, Sask.

7. Land and Development Policy for Newly
Created Irrigation Districts with Special Refer-
ence to Soutnh Saskatchewan Development Area,

"By C. C. Spence, Dominion Econo.nics Division,
University of Alberta, Idmonten, Alta. -+

8. Study of the Irrigation Phase of the Proposed
South Saskatchewan River Jtevelopment Project.
By H. Van Vliet, Gordon Haase and R. A. Stutt.
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Meanwhile, the Commission undertook to

notify, through the medium of personal calls’

by one or more members and the Secretary,

‘the Governments of Manitoba, Saskatch- -

ewan and Alberta of the purposes of the
inquiry and to invite them to submit views
relative to the terms of reference. Subse-
quently the Provinces of Saskatchewan and
Albert filed complehenswe submissions, the
former expressing its views initially in an
Interim Statement which was followed, four
months later, by a longer submission. Several

meetings were held with Ministers or officials -

of the Manitoba Gnvelmnent with the
result that the views of Manitoba were
obtained. A letter was received = from
Premier Campbell, setting out the congidered
view of his Government on the matters
under inquiry.

These statements are found in the
Appendix to this Report. The Commission
~esires to express its thanks to the Provin-
cial Governments which. being concerned
with the development of the Saskatchewan
River Basin, assisted materially in the
Cinquiry. |

In addition the Comimission requested
reports from qualified persons on speeifie
subjeets. These form Part II of the Report.
The Commission unfortunately found that a
large amount of written reports could not be
included in this Report in convenient and
readabie form. Such data and conclusions
as are necessary to the Report will be found
in references to and quotations from this
material. The studies undertaken for the
Commission include the following:

1. Full Development . Possibilities in Saskatchewan
River Basin. By W. M. Berry, Chief Hydrolo-
gist, Department of Agriculture, Regino. Sask.

" the Project, and this was done.

2. Short-Run Effects of the South Saskatchewan
River Development. The Question of its Real
Cost. By K. A. H. Buckley, Ph.D., Department
of Economics, University of Saskatchewa..,, Sas-
katoon, Sask. Also Long Run Economic and
Social Benefits of South Saskatchewan River
Project, same author.

3. The Economic Development of the Prairie
Provinces . with * Particular Reference to the
South Saskatchewan River Basin. By Vernon C.
Fowke, Department of - Economics, University
of Saskatchewsn, Saskatoon, Sask.

4. The Economic Basis for Past Irrigation Expendi-

' ture in Alberta. By Hu Harries, Edmonton, Alta.

5. Memorandum Relea to an Enlargement of
the Proposed Res~rvon nat Outlook, anertch-
ewan, and to the Red Deer Project. - D. W.
Hays, Medicine Hat, Alta, \Iemomndum
Respecting Irrigation Requirements and Water
Supply. By D. W, Hays, Medicine Hat, Alta.

6. The Geographical Setting. Saskatchewan River
Drainage Basin. By the Geographical Branch,
Mines ant Technical Surveys Department,
Ottawa. : '

The Commission deemed it advisable to
arrange & conference with the senior
engineering consultants of the P.F.R.A. on
The confer-
ence, held in Washington, D.C. in April,
1952, was attended by a number of officials
and advisers of the P.I.R.A. and, as well, an
observer: from the Saskatchewan Govern-
ment,  This conference served to clarify
many engineering aspeets of the Project, and
confirmed the Commlss-un in a decision to
obtain an independent estimate of the over-
all cost. Those attending the conference in
Washington were: ‘

De. 1. H. Hogg, Chairman

. A. Grherty, Commissioner

B. T. 1 chudson, Secretary

Gorden Haase, Commission Economist

D. W. Hays, Commission Consultant

Miss M. AL Moslcm Bocretary.

Major General II. B. Ferguson, Cons. Engineer,
Washington, D.C. .

Dr. A. Casagrande, Harvard University, Cam-
bridge, Mass.
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L. F. Haiza, Harza Eugincering Co., Chicago.
G. L. MacKenzie, Chief Engineer, Prairie Farm
Rehabilitation '

G. Parkinson, P.F.R.A.

R. O. Peterson, P.F.R.A.

J. G. Watson, PTF.R.A.

Dr. J. D. Mollard, P.FR.A.

W. T. Pyott, Chief Engincer, Mannix Iid.~

O. M. Strange, Engineer, Morrison-Knudzen Co. Inc.

O'Dean Anderson, Engineer, Morrison-Knudsen Co.
Ine, A N o .

J. W. Tomlnson, Gen Mgr.,, Saskatchewan Power
Corp., Regina, ' k

W. B. Ramsay, President, Beattie Ramsay Con-
struction Co. Ltd. °

D. S, MacDonald, Gen.” Mgr,, Bird Construction
Co. Ltd. .

_Tor the preparation of an estimate of cost,

which will be found in Purt IT of the Report,
the Commission retained Mannix Ltd,, Cal-

. gary, Alta. The Commission desires to

express its thanks te Mr. I'red Mannix, Jr.,
Mr., Wm, T Pyott and Mr, R. Walford of
that s'rm for their assistance.” The prepara-
tion of the cost estimate by Mannix Ltd, was
undertaken and completed, at the request of
the Commission, in a far shorter period of
time than would normally be 1‘equired for
work of this kind. ’

As will be seen from the letter accompany-
ing the estimate furnished by Mannix Ltd,,
a number of United Stales firms assisted
with advice based upon experience directly
related to large-scale construction projects
similar to that under inquiry by the Com-
mission. The Commission desires to thank
the individual members of thege firms who
assisted in preparing the estimate,

The Commission desires to express its
thanks to the United States Bureau of
Reclamation and itz Commissioner, Mr.

-~ Michael Straus, for much valuable material
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and for the courtesy of a conference with
Mr. Straus and several of his key advisers at
the Bureau’s offices in Washington, D.C,, .
in April, 1952,

To many staff members of the P.F.R.A.
the Commission’s inquiry has meant extra
work during the past year. The Commission
desires to'.thau\k all of them for their courte-
ous co-operation and to single out partivcu—“

Jlarly Dr. L. B. Thomson, the Director,

My, Gordon L. MacKenzie, the Chief Engin-
cer, and of their staff, Mr, George Munro,
Mr. Gordon Watson and Mr. Wm, M, Berry.
In reviewing material, in -discussing the.
inquiry and in inspeefing the Project site,
the assistance of the P.F.R.A. organization
has been invaluable to the Commission,

“The Commission held public hearings at
Lethbridge, Alberta, on May 2, 1952, obtain-
ing a valuable insight into the progress and
problems of the established irrigation pro-
jects in Alberta. Those who came forward
and testified included Dr. W, H. IFairfield,
Messrs, Phil Daker, 1. M. Sauder, C. Clen-
dening, A, L. Pnlmor, W. L. Jacobson, and
Wm. M. Berry. The Commission desires to
thank these experienced irrigators for their
assistance to the inquiry.

Public hearings were held at Outlook,
Sask., on Sept. 9, at Regina, Sept. 10 and 11,
and Saskatoon, on Sept. 12. A list of those
who appeared will be found in the Appendix
to this Report, along with the text of numer-
ous submissions.  The Commission has
sought to weigh carefully all the data
received and wishes to express its thanks
to all those who came forward to present
their views. '
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A number of Departments of the Federal
Government have supplied valuable assist-
ance to the Commission, both in loaning
personnel and furnishing information from
time to time. Wherever possible, credit for
such assistance has been given at the appro-
priate place in the Report. ‘Two members
of the Department of Agriculture who have
rendered exceptional service to the Com-

mission in its inquiry and in the preparation
of its Report have been Mr. Gordon Haase -

and Dr. Kenneth W, Hill.

In the preparation of the Report, a brief
account of the geographical setting of the
South Saskatchewan River Development was
furnished by the Geographical Branch,
Department of Mines and Techniecal Sur-
veys, under its directer, Dr. J. Wreford

‘Watson. The assistance of this Branch in

the preparation of maps included in the
Report was invaluable, Much of the work
of preparing the maps was done by staff
members of the Branch, in addition to their
regular duties. The Commission desires to
express its thanks to the Deputy Minister of
Mines and Technical Surveys, Mr. Mare
Boyer, to Dr. Watson, and to the chief
cartographer of the Branch, Mr. Paul Laur-
endeau, who directed the technical work of
producing the maps. o '
Finally, the assistance given to the Com-
mission by Mr. David W. Hays of Medicine
Hat, Alberta, has been of particular value
in view of Mr. Hays' long experience in
practieal irrigation in Alberta and his wide
knowledge of all aspects of the subject.




The Ceographica] Setﬁng

IN A country of great river systems, the
‘Saskatchewan River ranks as the fourth
longest in Canada. The Mackenzie is the
longest, followed by the St. Lawrence and
the Yukon. Since the Mackenzie and the
Yukon lie north of the more densely settled
areas, the Saskatchewan is the second longest
river in the settled part of the country.

Irom its source in the eastern ranges of

the Rockies, the river flows across the three

Provinces of Alberta, Saskatchewan and

Manitoba, and empties into the north end
of Lake Winnipeg. Here the Saskatchewan
proper ends, but its waters travel another
400 miles as the Nelson River before reach-
ing salt water at Hudson Bay. Altogether
the watershed of the Saskatchewan River
covers about 148,000 square miles or 954
million acres. In its immense extent, the
basin runs through 18 degrees of longitude,
from 117 degrees west to 99 degrees west
and through 5 degrees of latitude from 49

degrees north to 54 degrees north. This

great longitudinal and latitudinal extent
gives ‘rise to greatly diverse geographical
conditions within the watershed as a whole.
The Saskatchewan: River is made up of
two main branches referred to as the North
Saskatchewan and the South Saskatchewan
or the North Branch and the South Branch.

CHAPTER 2

Isach of these has numercus tributaries, Two
of the larger tributaries of the North Branch
are the Brazeau and the Clearwater; the
South Branch has a number of large {ribu-
taries, in particular the Oldman, the Bow
and the Red Deer.

The Columbia Ice Field, the largest glacier
left in Canada, gives rise to both branches
within half a mile of each other. Some of
the southern tributaries rise in Glacier
National Park in Montana. The two main
branches, dcspite a common origin, diverge
until they are 300 miles apart. Then they
begin to converge until, 800 miles latcr, they
sweep together at the IForks, east of Prince
Albert in Central Saskatchewan. The main
stem runs thence another 340 milc- before
emptying into Lake Winnipeg.

The watershed of the North Branch is
82,500 square miles in extent, covering
52,800,000 acres. The watershed of the
South Branch is somewhat smaller, with
an area of 65,500 squarc miles covering 41,-
920,000 acres. The North Branch occupies
30 percent of the whole drainage system, and
the South Branch 44 percent. The water-
shed of the Saskatchewan River system and
that of the Nelson drain almost all of the-
Canadian prairies below the 54th parallel.

This chapter was prepared by M. R. Dobson, Geographical Branch, Department of Mines and Technical Surveya.
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‘To the north are the Mackenzie-Athabasca-
Peace systems. To the southeast is the
Qu’Appelle-Red River system and to the
south the Missouri system. The western
side of the basin is bounded by the eastern
ranges of the Rocky  Mountains, with the
Coln* Yia River system just over the divide.

Relief

In the main the watershed is underlain by
nearly horizontal strats of Tertiary and
Cretaceous rocks, and towards its mouth by
Silurian and Ordovician formations. These
have been little affected by the faulting and
folding which are so evident in the western
part of the basin.

The elevations across which the watershed
lies reflect very sirongly the horizontal
nature of the underlying strata. The whole
of the plain of Western Canada slopes east-
ward and to the north. Three distinet levels
of eclevation are clearly marked, and are

referred to as the three prairie steppes. The .
highest slopes castward and northward from °

an altitude of 4,000 feet at the foothills, to
2,200 feet at its eastern limit marked by the
Missouri Coteau. The Coteau or escarp-
ment appears as dirt hills rising 300 feet
to 500 feet above the surrounding prairie.
It cuts across the watershed somewhat west
of a line drawn through Weyburn and Moose
Jaw. FKrosion on this prairie level has pro-
ceeded further than on the other two prairie
steppes. It has been worn down, in some
areas, into rounded knob-like hills. Near
the river, deep drains and covlees give rise
to badland topography. "This prairie level
has much more broken relief than have the
next two levels.

Relief within the watershed on the inter-
mediate prairie level is that of a rolling

- 1,600 feet.

plateau with an average altitude of about
The surface is scored by the
deeply trenched river and is marked by
frequent level lake-bottoms. “The eastetn
limit of this level is marked by the Mani-
toba Lscarpment. This feature rising to
2,000 feet appears as a line of hills, isolated
from ecach other by many eastward flowing
rivers, Ilast of this and stretching across
the Red River valley to the Canadian Shield
is the lowest prairic level with an average
elevation of about 800 fcet. This flat,
featureless plain corresponds closely to the
bed of glacial Lake Agassiz. _

The North Saskatchewan and the South
Saskatchewan unite at the Forks, on the
intermediate prairie level. Fiom this point
onward, the watershed narrows rapidly, and
where it crosses the lowest prairie level it
has an average width of only 60 miles, Irom
the base of the Rockies to Leke Winnipeg
the fall is more than five feet to the mile.
The river is normally rapid in flow, except
in numerous areas where drainage is poor
or where only internal drainage exists.

Clinate

The Daskatchewan basin lies in the Cool
Temperate zone. The annual average ‘emn-
perature is about 36°IY, varying from 31°F
at The Pas to 42°F" at Medicine Hat. The
mean July temperatures indicate that the
summers are as warm as 65°I, with some
variation depending upon the specific local-
ity. In winter, the mean January tempera-
tures fall to two or three degrees below zero
at Saskatoon, Prince Albert and The Pas,
but are as high as 12-13 degrees above zero
at such places as Calgary and Medicine Hat.
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However, rainfall is probably a more

important factor than temverature. The

watershed area varies from semi-arid in thq
south and southwest to sub-humid in the

north and northeast. ~ Average annual pre- -

cipitation varies from about 11 inches in the
south to 20 inches in the north. It is highly
characteristic of the watershed area that a
high proportion of the annual rainfall comes
in the growing season,

Climate has a direct bearing on vegetation
and the character of the soils of a region.
Soils are the product of the original material
composing the surface of the region, modified
by climate and vegetation. This correlation
is borne out by a study of the vegetation and
soil belts in the Canadian prairies.

Vegetation

In general, the southern part of the basin
is marked by the short grass cover. This is
the northward extension of the Great Plains
region of the United States. This cover
merges gradually toward the north into the
grove or park belt, with its tall grass vegeta-
tional cover and patches of woodlands. Still
further north, but well within the watershed,
are the northwestern coniferous forests of
spruce and poplar, tararack, balsam and

~aspen. Southern extensions of this vegeta-

tion occur in the east and in the extreme
west of the basin,

Soils

The soil belts cross the watershed at
approximately right angles to the north-
south vrelief features. In general these

arcuate soil belts range from the brown
prairie soils in the south to the black prairie
soils in the north part of the watershed,
with the dark brown prairie soils in between.
The transitional soils mark the gradual
change from the black prairie soils to the "
grey podsol soils of the timber areas to the
north. These are prominent along the north
cdge of the watershed and in the higher parts
of the foothills and mountains in the west.
Thus the watershed area of the Saskatche-
wan River system contains within its bound-
aries, all the diversities in strueture, clinate,
topography, drainage, natural vegetation
and soils to be found in the whole Canadian
prairies.  Conditions and types of structure,
drainage and topography are strongly
marked from west to east while the changes
in climate, natural vegetation and soils have
their greatest variations from south to north.
These changes of physical conditions become
more apparent when one studies the water-
shed of the South Saskatchewan in detail.

South Saskatchiewan Easin

'The watershed! of the South Saskatche-
wan River, covering a drainage area of
approximately 65,500 square miles, lies in
the southern part of the provinces of Alberta
and Saskatchewan, It is bounded on the
north by the large drainage systems of its
North Branch, on the east by the Qu’Appelle-
Red and on the south by the Missouri in
the US.A. To the west the boundary
follows the Great Divide of the Rocky
Mountains, 7

The greater part of the drainage area of
the South Saskatchewan River system lics

LThe term watershed is used here to deseribe the river and its tributaries, and is interchangeable with the terms

drainage aren, basin, and drainage basin, 4
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in the southern part. of the Province of
Alberta. The basin narrows rapidly in its
course through southwestern and south cen-
tral Saskatchewan. to the junction with the
North Branch at the IForks.

In terms of geographical extent the basin
measures approximately 480 miles, from
longitude 116°W. (o longitude 105°W., and
300 miles at its widest extent, from below the
49th parallel, to 53°N. latitude.

The main stream of the South Saskatche-
wan River actually starts where its tributary,
the Oldman, having gathered up the St
Mary, The Belly and the Waterton, joins the
Bow, in southeastern Alberta between the
cities of Lethbridge and Medicine Hat. The
tributary streams, St. Mary, the Belly and

the Waterton, take their rise in the moun-.

tains of Glacier National Park, below the
horder between Canada and the United
States of America, the 49th parallel.  The
tributary streams, the Oldman, the High-
wood, the Little Bow, and the Bow start on
the eastern slopes of the Great Divide in
southern Alberta, The South Saskatchewan
has one other important tributary, the Red
Deer. This river, rising in the mountains
close to Bow Pass, unites with the main
‘stream at the Alberta-Saskatchewan border.
1lere all the tributary streams, having spread
out across the foot-hills and the prairvies,
unite again in the main stream of the South
Saskatchewan. .

The South Saskatechewan River system
flows generally castward, with many mean-
derings and turnings and in long curving
reaches of five or six miles from one side of
its valley floor to the other. At the town of
Ilbow in Saskatchewan. the main stream

turns sharply north and northeast and con-
tinues in this direction to its junction with
the North Branch of the Saskatchewan
River, some 60 miles east of Prince Albert.

Among ‘the important cities within the
watershed are Calgary, Lethbridge, Medicine
Hat, Saskatoon and Swift Current. -

Bed Rock Geqlogy

The underlying geological structures are
fairly simple. Irom a north-south line
drawn through Cardston-Gleichen-Stettler,
wastward, the whole drainage basin rests on
a level Cretaceous platform with average
clevation of 2,500’ above sea level. This
formation, oceupying 78 per cent or 50,976
square miles of the basin and lying in rela-
tively horizontal strata, is mainly sedimen-
tary vocks. The underlying strata have not
been much affected by folding and faulting
until the Rocky Mountains are approached.

The higher lands in the western part of
the watershed but east of the mountains,
are formed by Tertiary beds. A broad band,
60 miles wide, runs north and south across
the watershed from Cardston-Gleichen-
Stettler waiershed to a line running north
and south through Pincher Creek to Turner
Valley. These formations with an average
elevation of 3,500” above sea level are Ter-
tiary conglomerates, sandstones and shales,
and oceupy 15 per eent or 10.000 square miles
of the basin.

The third main geological formation, run-
ning along the ext -me west side of the
watershed, consists i the sedimentaries of
the Devonian and Carboniferous formations.
Interspersed among these are extensive out-
crops of Lower Cretaceous sedimentaries.
These latter formations coiuecide with the
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elevations of over 5,000’ above sea level. The
Devonian and Carboniferous formations and
outerops of Lower Carooniferous underlie
seven per cent or 4,500 square miler, of the
watershed.

The bhedrock geology of the watershed is -

significant for three main reasons. The first
is the economic importance of oil, coal, and

natural gas. The -2cond is the influence of -

the bedrock on the nature of the soils of the
region and the third is the effect of the rock
structure on the surface relief. 'This report
will comment only on the last relationship.
One of the most important effects of the
underlying rock structure is revealed in part
at least on the surface.

Relief

Physiographically, the western plains
region, together with the foot-hills of the
Rockies, are regarded as being the Interior
Plains province. This broad physiographic
division has a number of sub-provinces such
as the Manitoba Lowlands on the cast, the
Cretaceous Plateau in the interior, the foot-
hills on the west, and the Mackenzie Low-
lands in the north. The South Saskatchewan
basin lies across two of these sub-provinces,

the foothills and the Cretacecous Plateau,

with elevations as described above.

The absence of extensive folding and
faulting accounts for the great areas of com-
paratively level lands, char~cteristic of the
plains scetion within the basin.

The average elevation of the South Sas-

“katchewan River basin varies considerably

fromw the west to east and from north to
south. In the extreme west the heights of
the Rockies rise to over 5,000 feet and occupy
six per cent of the basin, or 3,700 square

miles. Then, the relief drops quickly to the
4,000-foot level of the foothills, The foot-
hills of the Rockies, with an average eleva-
tion of 4,000 feet above sea level, occupy 21
per cent or 13,800 square miles of the water-
shed area. The highest of the three prairie
levels is from 3,000 down to 2,000 feet. It
oecupies the bulk of the basin, covering 61
per cent or 40,000 square miles. 'The water-
shed from the point where the river de-

‘bouches through the Missouri Coteau lies in

the intermediate prairie steppe. It continues
to its junction with the North Branch,
through an clevation from 2,000 to 1,500 iect.
Contained in the watershed are 7,200 square
miles of this relief level, comprising only
11 per cent of the total watershed area.
During glacial times, ice advanced across
what is now the three prairic provinces from
the direction of ITudson Bay and from the
Rockies in the west. .The record of this
glaciation is evidenced in a series of ridges
and moraines, together with englacial lakes
all pointing south-cast. All the lakes are
long and narrow and all the streams includ-
ing long stretches of the Saskatchewan run
in that direction. In the north part of the
basin most of the relief is due to glacial
moraines forming morainic hills which rise
300 feet above the general level of the
country. The development of the relief in
the whole area appears (o be pre-glacial since
glacial action has modified rather than
determined the land forms. The region was
one of deposition during the glacial era
rather than one of crosion. 'The relief
features of the plains in a broad sense may
thus be said to terminate with the ice age.
In general, the surface area of the Creta-
ceous Plateau is broken by low hills and
ridges as well as trench-like valleys. Where

P
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the plateau 1iierges mto the foothills west
of the Cardston-Gleichen-Stettler line, the

irregular topography becomes even more
varied.,
further east, give way to irregular and
rounded knobs, the result of erosional agen-
cies playing on the twisted and broken
_strata.  The topogra, ny outside the actual
course of the river is marked by deep ravines
cut in great thicknesses of gravel and other
debris washed down during geological times,
from the peaks to the west,

The Missouri Coteau is one of the more
striking topographical features in the water-
shed. This steep eastward facing escarp-

ment cuts diagonally across the watershed

at the narrow neck at Elbow, Saskatchewan.
This escarpment marks the eastern edge of
the highest prairie level and has an average
altitude of 2,500 fect above sea level. The
line of hills which distinguish it are from

300 feet to 500 feet above the general prairvie

level. In contrast to the searp’s steep cast-
ward facing slope is the gentler slope to the
west.

An important feature on the southwest
side of the Coteau is the old drainage chan-
nels oceupied by long, narrow, shallow lakes.
The lakes are remnants of much larger, late
Pleistocene lakes, and lie in valleys that
were formed by the run-off of glacial waters
or lic in depressions in the morainal areas.
Most of them are undrained and alkaline.
Some are very shallow and disappear in
very dry seasons, leaving a white alkali flat.
The most striking of these lakes lie just to
the east of the basin in the area of Moaose
Jaw-Watrous, but many are evident in the
Maple Creek-Swift Current region on the
southern edge of the basin

Flat hills, remnants of the plateau

'The present drainage channels of the
South Saskatchewan River system. were
developed by stages as the ice sheet retreated
to the north and east. In terms of geological
time, the river valleys are of a youthful
character; that is to say, they havz rather
deep valleys with stecp banks, and irregular
gradients with periodic rapids or turbulent
currents. Nowhere along its present course
1s there evidence of an original post-glacial
valley. The new streams, which began to
form channels for themselves when placial
conditions had passed away, certainly (ll(l
not follow the old beds. K

After the river receives the water from its
many tributaries in the Rocky Mountains,
it is augmented very little by local streams
because of the low precipitation in the area.
Trom source to mouth, the river drops from
an altitude of over 5,000 feet to 1,500 feet
at its junction with the North Saskatchewan.
The river has cut down its valleys and
banks very deeply and, in general, falls
helow the average level of the surrounding
land,

The deeply trenched river valley is in
general two miles wide, with banks 200 to 300
feet high. As the stream winds from one
side of the valley floor to the other, it is
alternately working away one bank and
building up a large flat on the other. This
has created the velatively steep cliffs on one
side and a broad river flat a mile or so long
and up to half a mile wide on the other.
Where the river debouches from one level
to a lower one, it has cut a long deep trench.

‘The marked depression cut by the river

through the. Coteau is particularly notable
around Medicine Hat, with the banks being
500 feet high or more.
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Throughout most of its length the banks
of the river are mostly slumped. Badland
topography has developed where these banks

consist of soft shales. Beyond the Coteaun

and below the Elbow the banks gradually
become lower, while toward the junction
they are little more than sandy banks and
“flat areas beside the river. . Many ox-bow
lakes occur on the river's old channels.
Tixcept in flood time, the river is quite
shallow, varying from three to ten feet deep.
The flow is greatest in- June, when the
glaciers are melting most rapidly and the
raing fall in the foothills, Melting snow in
the mounteins, combined with very heavy
rain of long duration in the foothills, may
result in floods along the river flats. '

Soils

A number of distinctive soil types cross
the southern prairic provinces from Mani-
toba to Alberta in definite arcs of varying
widths. These are:

(1) Brown Prairie soils

¢2) Dark Brown Prairie soils

(3) Black Dark soils

(4) Grey Wooded soils

(5) Transitional roils
Small areas of sand hills oceur in the south
central part of the watershed.. The position
of the watershed places it astride a number
of these soil belts.

The brown prairie soils occupy 43 per cent
of the whole basin or 18,240,000 acres in the
central part of the basin from just cast of
Lethbridge to Tlbow. These -soils are

derived from post-glacial lake deposits and
have many heavy clay surface soils, though
of granular structure. Natural fertility is

high and they resist drought well. Being in
a region of light rainfall, there is an absence

. of continuous moisture between the surface

soil and the ground water. level, thus pre-
venting the leaching of mineral salts. ,
The dark brown prairie soils occupy 27
per cent or 11,200,000 acres and run in a
60 mile are, on the west side of the basin
from Lethbridge to Drumheller and on the
east side from Elbow to Saskatoon. These

“were developed under better moisture con-

ditions and a heavier vegetation cover.
Many series of this soil type were developed
upon silty lacustrine deposits and are under-
lain at shallow depths by boulder clay.
The black prairie soils oceupy 15 per cent
or 6,400,000 acres in the northern bulge of
the watershed running north from Red Deer
and again through the narrow neck of the
basin from Saskatoon to the IForks. These
soils are among the most fertile in the whole
region; deeaying roots or grasses have added
large quantities of humus to the soil; while
absence of much moisture between the sus-
face and watertable prevents leaching ot the
mineral salts. Depth ranges from ten to
fifteen inches. This soil zone contains more
organic matter than the other zones.
Coineiding with the foothills and the
Rockies in the western part of the basin are
the grey timber or grey wooded and tran-
sitional soils. These occur only along the

“extreme west side of the basin and cover
“only nine per cent or 3,520,000 acres in the

watershed. They developed under a wood-
land vegetation. A thin leaf mould overlies
a grey-leached upper horizon, typical of
podsols with a shallow depth of from four
to twelve inches.
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Transitional =oils and the rocks of the
Rocky Mountain cover only three per cent
or a little over 1,000,000 acres in the extleme
“west side of the basm '

Sand Plains \

Within the watershed occur many sand
hills which occupy three per cent or 1,280,000
acres of the whole basin, These deposits
appear to mark the location .of lakes that
existed during the final retreat of the Con-
tinental glacier,
tions are the result of sorting action by
waves, later spreard and modified by wind
action. The largest arca is north of the
Cypress Hills in the Maple Creek-Fox Valley
arca. Other areas of sandy waste occur near
‘the inouth of Miry Creek, 10 miles east from

- -Red Deer forks, and.a few scattered hills six.

miles north of Medicine Hat.

The above deseription of the soils of the
watershed is somewhat | | generalized and
excludes the marked vm‘l&\l.lons which occur
within the various soil belts. A more detailed
deseription would indicatexa great complex-
ity of soils, profoundly madified by glacia-

tion and recording the previous existence of |

glacial lakes, old beaches, moraines, and

glacial deposits ranging in fineness .from

beulders and gravel to clay.

“

Natural Vegetation

-

The pattél‘n of vegetatimi growth, on ‘the

southarn prairies as a whole, forms like the
soil helts, two concentric ares: with the centre

of the arcs being on the mid-point of the

International boundary in the Province of
- Saskatchewan,

-~

Bar and sand duneé formu-‘

prairies,
This belt enters the watershed along the line——

~ better moisture conditions.
N growth within the Park Belt oceurs on bifis
interspersed throughout the area. Such trees
~as aspen, black poplar, Saskatoon berry and
various willows are common. |

Fneireling these two bells .

and extending far to the north are the north-

western coniferous forests. They reach south-

ward through the extreme western part of

the watershed. Far to the north this type of .
sub—arctic '

vegetation merges  with  the
forests.

The wider are which: hes further sout}‘
contains wirat is designated as the short grass
prairies. ‘It covers the bulk of the watershed
area, 66 per cent or 43,000 square miles, Low
moisture conditions have resulted in a sparse
vegetation cover, cousi'sting of the short
grass  species.  Such species on blue grama
grass, june grass and spear grass are common.

The wholey area 1S almost devoid of trees.

except. fringes along many of the rivers and
lakes.

Further north lies the area of tall grass
“often referred to as the Park Belt,

of the western-most foothills, and again at
the narrow neck of the watershed.
the basin are 13,000 squate miles, makir , up
20 per cent of the watershed area, The
dominant vegetation cover in this bel. is the
tall grass species and the aspen and poplar
woudland growth.. Such tall grass species as

northern wheat g,ra“; and rough fescue,

brome gms‘} and reed grass, thrive under the
The woodland

The northwestern comferous forest zone
occupies 9,500 square miles or 14 per cent of
the drainage area, in an area 60 miles wide in

" the extreme ‘westof the drainage basin and

coincides with the  eastern slopes of the

R \

Within-
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Rocky Mountains. 'The dominant trees are
‘poplar, spruce, jack pine, tamarack, willows

“and canoe birch.

Climate

The location of the Canadian- prairies in
the interior of a large continent does not
allow much variety of climate. The north-
soutb direction of the high mountains along

the Pacific coast results in relatively little of-
the heavy rainfall reaching far inland. The

relatively uniform nature of the topography
on the. prairies makes for a comparatively
uniform climate turoughout its length and
breadth. However, such dnﬂerences of
climate as do exist, from south to north: and

from east to west, have had conslderrblem,
_influence on natural vegetation and in turn -

on the soils «nder which they developed.

" Around Medicine Hat is one of the driest
districts of Canada_ for the toial rainfall is
only 12:75 inches. Towardr the north part
of the  watershed, near Ied Deer and
Saskatoon, the precipitation varies from 14
inches to 20 inzhes and is distinctly wetter
than the short grass orea to the south. Such
trees as poplar and sume maple and ash grow
undel the better rainfall regime and the
I)?tl\’c grasses are of the tall grass spemm
The plempltztlon falls during the gro“mg
season; the rainy period being June in the

“south and gradually advancing to July i in the
north. The watershed arca between Leth- -
bridge and Swift Current has less than nine

inches of summer rainfall. ‘
_Rainfall deficiency is perhaps the most

important smgle fact confronting the farmers

on the Canadien plains. - In most years, the

‘rainfall is deficient only in the sense that it

" precipitation.

- August, 65°.

is not adequate Lg:c/pt for drought rcmstmg
«ops on 'and tilled by moisture-conserving

methods. In the South Saskatchewan water- ;.
shed area, moisture supply depends as mueh .

on the rate of evaporation as on the rate of
Again, effectiveness of pre-
cipitation in this ares depends on the amount
which - falls during the growing season.

Climatic information is customarily stated

in terms of averages and normals. In  he

South Saskatchewsn area the normal oceur-
rence of rain is less important than the

departures -from uncvmal. For example, at
Medicine Hat the range of precipitation is

from. a low of 6-38 inches to a high of

25-28 inches, Here the range is 147 per cent
of the avérage—as compared with about 16
per cent in parts of the St. Lawrence Valley

As W Waines poinfs out “over a con-

siderable portion of the area in 40 to 60 per
cent of the years, wal‘v.' season rainfall is
below the lmmmum m,ceksmy for successful
agricuiture”.
this arca, therefore, is focussed on the con-
servation of moisture, )

The whole basin has 120 frost free days
and s well south of the 32°F, isotherm,
marking the avmag,e anaual temperature.

The sverage temperature .in December,
January and Februv vy, the coldest months, -

is 10” above zero, and in June, July and

running as high as 90°, but the mg,hts are
fol the most part cool.

The river freezes over towards the end of ,

October and the ice breaks up.near the end
of April.  This period corresponds closely to

the time when the wmte\r snow is lying-

on the ground

The ag,ucul_tuml economy in

~ In the summer, days are hot,

1
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Summary

The South Saskatchewan watfrshed is the
outstanding geographical fedture of the
~southern Canadian prairies, / _l/ts southern-
most location, as part of t larger drainage
system,of the Saskatchewgh River, gives risc
to certain physical differgfices between it and
the North Branch. H rever, looking at the
. drainage area of the Fouth Saskatchewan as
. o unit in itself, phyfieal conditions arc sur-
prisingly 1;11ifox'111./_f{\ spite of its considerable
extent. 7 }

In general, L;ie physical conditions within
the walersh(;{}’ are those of horizontal geo-
logical strugture, level relicf with average
elevations 4 b

formed pn-glacial material and under a
natural/’ vegetation cover of short grass,
(leepf' cut river valleys, and “semi-arid to
subfhumid climatic conditions, These are
the. factors which make up the physical
#battern within the basin and give it a char-

/’ acteristically uniform nature throughout.
Three geographieal facts are.outstanding

in the South Saskatchewan watershed, They
are: the rainfall deﬁciency throughout most
of the arca; the constant sources of the
river in the glacier fields of the mountains;
and the relatively level nature of the relief.

f 2,500 feet above sea level, soils—

,. . - \

From the point of view of physical
geography these factors represent, when
considered together in their various inter-

relationships, the principal physical basis of
the watershed area.

Bibliography

[

Campbell, N. W. The Baskatchewan. Rivers of
“America Serics, New York, Rinehart, 1950,

MucGregor, J. G. Blankets and Beods. .A History
of the Saskatchewan River, 1840, Institute of
Applied Art, Ltd., Edmonton, Alberta,

Murchie, R. W. Agricultural Progress on the Praific
Frontier, Vol. V, Canadian Frontiers of 3

Settlement. MacMillan Co., Ltd., 1936, Torento. |

Tlint, R. F. Glacinl Geology and the Pleistdcens <h,
Wiley &_Sons;-Inv;; New York.

--Moore, 1. S. Elementary Geology of Canada, Dent

& Sons, Ltd., Toronto, 1944.

Taylor, G. ‘I Canada. A study of Cold Continental
Environments and their effect on British and
Trench Settlement, Methuen and Co., Ltd.,
London, ‘

Mackintosh, W. A. Prairie Settlement. The Geo-
graphical Setting, MacMillan Co. ILtd., 1934,
Toronto, ' .

Williams, M. Y. and W. S. Dyer. Geology of Southern
Alberta  and  South-Western Saskatchewan,
Memoir 163, Geological Survey, Canada
Department of Mines, Ottawa, 1930,

Fraser, I\ J. et a). Geology of Southern Saskatchewan.
Memoir 176, Canada Department of Mines,
Ottawa, 1935,

Waines, W. J. Prairie Population Possibilities, Royal
Commission on Dominion-Provinejal Relations,
Ottawa, 1939. ‘

Some Present and Potential Rive_r Uses?

- White men first used the Saskatchewan
River and its tributaries some hundreds of
years ago—as a transportation route, But

——————

2This section is bLased on “Full Development Pos-
sibilities in the Snaku(chowau_ River Basin”, prepared

it was only about fifty-five years ago that
attention was given to development of its
waters in other beneficial ways, The first

\

‘r'or the Comhlissic;n by the Lydrology I)iviaionj P.F.R.A,

Regina, Sask, |

1



major 1mgat10n pro;ect was started in 1901
while the first mnaj r hydro- electnc plant was
built in 1911. Earlier irrigation and hydi‘o--
power projects existed, but these were small.

Prior to 1930, the Government of Ca!{ada
had control over the investigation” and
development of the water resources in the
whole of the Saskatchewan River basin.
‘During this period a complete hydrometric,
xrrlgatlon reclamation and water power ser-
vice was carried on, The administration of

vrater resources was handed over to. the

provmces in 1930,

Uses of Water: The demand for water is

the summation of the quantities used for
domestic, municipal, industrial, ‘irrigation
and other purposes. In order to ensure that
legal rights to water will not exceed supply,
the Provinces of Alberta, Saskatchewan and
Manitoba have their respective acts govern-
ing water rights which regulate the use of
water and set out definite pnontles for the
various types of uses. '

PROVINCIAL PRIORITIES GIVEN TO
VARIOUS WATER USES

} . P?;gg(;e:;e Albclttn Saskatchewan . Manitoba.
1. Domestie Domestio .Domestic
2 Muaicipal Municipal -~ | Municipal
K] Industrinl Industrial Industrial
4 Irrigation - | Irrigation | Irrigation
& Water Other like | Other

Tower . purposes purposes
i} Other Mineral )
purposes water
purpoees
7 ol +vvees] ‘Mineral
recovery
purposes
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The need for domestic water has steadily
increased with population growth and the

_evolution of agricultural practices.  The

relationship between domestlc use and popu-

lation growth is obvious, The re]atlonshxp

between domestic use and changes in agri-
cultural practices may require some explan-
ation.  As’ settlement increased and
agriculture became more intense, “more
intensive. use was made of grazing lands,
requiring conveniently-located stock-water-
ing pools. As a result, farm ponds, dugouts
and stockwatering dams have been con-
structed in great numbers, Although the
number of these projects is large, the con-
sumptive use of water is far less than that
used for municipal, irrigation,. industrial or
other purposes. The use of water for muni-
cipal purposes is a direct function of urban
population, Effective consumption is about

- 20 gallons per day per capita. Assuming an

urban population of 500,000 served by the
South Saskatchewan River and its tributax-

- ies, this amounts to a demand of 20 c.f.s.,

which is relatively small. However, stream
sanitation demands a much larger flow to -
maintain- proper dllutlon of sewage and
industrial wastes in order that domestic and
municipal water rights may be protected.
The. principal consumptive demand for

industrial water on the prairies is for the

production of steam power (both railway
plant and central generating stations).
Railway requirements for steam locomotives

-and roundhouse boilers ave met largely by .
- small reservoirs located on tributary streams

in the basin,

Irrigation is now, and wxll be in the future,
the largest consumer of water in the South
Saskgtchewan basin. The greater part of
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W

the settled prairie region receives less rain-

fall than is required for the continuous pro-

“duction of crops. “Dry farming” has been

successfully adapted to the heavier soils in
the region, but many of the lighter soils are
either used for marginal or sub-marginal dry
farming or for grazing livestock, Many of
these light soil areas produce excellently
under irrigation.

Water requirements for irrigated tracts
q

vary from soil to soil and from area to area
because of physical soil properties and
climate. The type of crep grown also influ-

ences the requirement or “‘duty” of water -

required for the area. However, 18 inches is
generally taken as the depth of water
‘required for the production of most crops
under irrigation on the prairies. This does
not include seepage, evaporation and other
losses. '
The production of hydro-electric power
does not ordinarily require consumptive use
of water exeept for very minor evaporation
loss. The effect of hydro development on a
stream is to increase stream flow during peak
power loads, and to decrcase stream. flow
(through storage) during low power loads.
Since peak power loads occur during the
-winter, peak streamn flow (other than spill-
way discharge) occurs at this time. Such
waters can be utilized for irrigation only
through additional sto-age. However, fairly
constant summer power loads help to main-
tain a good summer flow which is of consider-
able value to irrigation development.
Other purposes include uses-such as the

creation of reservoirs for recreation, wild-
life, migratory fowl, mineral water purposes,

mineral recovery purposes, etc. The use of
water for mineral recovery purposes has not
amonnted to a great deal to date, but it may
in the future. The recovery of potash, main-
tenance of oil field pressures and recovery of
sodium chloride and other soluble salts from |

-deep wells is assuming more importance in

the West. However, the total future use will
probably be small compared with other

“demands and may be supplied largely from

local and ground water.

The question of protection of “navigable
waters” should probably be discussed as one
of the “other uses”. There exists a Federal
Act respecting the Protection of Navigable
Waters which contains regulations dealing
with construction of works, disposal of
wastes, ete., insofar as they affect a navigable
stream or other bodies of water. However,
the Act does not define “navigable waters”.
At present, navigation is confined to a short
stretch of the Saskatchewan River extending
upstream from The Pas. Log driving and
shipping of sawn lumber by barge arc the
only industries which are using the river as
a “navigable one”. , '

'This river system may be separated into
six natural geographic regions as follows:
the mountain and foothill area, the western
prairies, the central prairies, the delta area,
the lakes region and the Nelson River itself.
An outline of the potentialities of the Sas-
katchewan-Nelson River Basin must await
a full examination into the needs and inter-
ests of each region, an analysis into the

" compatibility or otherwise of these needs,

and a comprehensive study of integration on -
a complete watershed basis, In the follow-
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ing description of existing projects, a brief
indication of the most reasonable proposals

for future development has been included.

Mountain and foothill region —

Thic first region consists of the eastern
slopes of the Rocky Mountains in Alberta
and Montana, While this portion of the
basin is not the largest in area, it supplies,
particularly in dry years, the major portion
of the runoff. In the mountains the streams
have a slope of from 20 to 100 feet per mile
while in the foothills the slope ranges from
five feet to 20 feet. 'There is relatively
abundant water in this region for local
developments, The land form ranges from
steep to hilly to rolling and is generally well
forested. Forest conservation, hydro-electric
power generation and storage now exist and
will probably remain the primary develop-
ments in this region,

Forest protection and use in this region
in Canada are undertaken by two different
agencies, . First is the Department of
Resources and Development which admin-
isters the three national parks (Jasper, Banff
and Waterton Lakes) located in this area.
The second agency is the Eastern Rockies
Forest Conservation Board--a Dominion-
Provincial body which administers the

- former Rocky Mountains Forest Ruserve,

Hydro-electrie developments are corfined
to Calgary Power Ltd’s developments in the
headwaters of the Bow River, except for one
or two other very small plants of less than

- 500 H.P.

EXISTING HYDROPLANTS IN THE MOUNTAIN
: AND FOOYTHILL REGION

Year H.P.
Hydroplant built Capacity
Horseshoe Falls......... e 1011 20,000
Kananaskis Falls............. 1913 24,000
Ghost..... PRI s covaad| 1920 37,450
Cascade........coovvvvvnnnn 1942 23,000
Barrer.............. Cveenes ] 1948 16,000
Spray....... fe et tianernen 1951 62,000
Three isters......... e 1051 3,000
Rundle...................... 1951 23,000
N

Headwater storage is provided by Calgary
Power Ltd. for its system as follows:

EXISTING S8TORAGI IN TIIE MOUNTAIN
’ AND FOOTHILL REGION

Year Btorage
Btorage development bui capacity
) uilt
ac, ft.
Lake Minnewanka............ 1012 ' 44,000
1042 180,000°
Ghost.evvvevnreiinnnen, coedl 1020 © 76,000
Upper Kananaskis L...... e 1932 40,000
1942 100,000*
Barrior. oo iiiiiiii i 1948 29,000
Spray Lake.........oooiueu 1951 210,000

* T'inal,

These are the only m.ajor.storage reservoirs
in this area except for the City of Calgary’s

- Glenmore Dam on the Elbow River storing

20,000 acre-feet.

Irrigation in this region is hrmted to five
small pro;ec#s in the extreme southwest
corner of Alberta. Water is supplied. from
the Belly, Waterton and Oldman Rivers, .
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EXISTING IRRIGATION IN THE MOUNTAIN
AND FOOTHILL REGION

Y. Irrigated acres

. ear

Project started it e
Now Ut} iate

United I, Distriet. ....... 1021 | 21,000 | 34,000

Mountain View Irr......... 1925 3,600 3,600

Leavitt Irr. Do.ooooevnen s 1943 2,600 4,400

Aetna Irr. Devvvooienn 1945 50 7,300

Muacleod Irr. Doyvv it 1948 500 ( 10,000

There is no navigation in this area. Some

of these streams, however, are used for driv-

ing logs, but in terms of river use, this is

negligible. <

With the recent completion of the St.
Mary Dam, Canada is now in a position to
utilize its share of the St. Mary River which
rises in the U.S.A. and is the most southerly
tributary of the Saskatchewan River. Water
of the Belly River not required for the four
local existing irrigation vrojects (United,
Mountain View, Leavitt and Aetna) will be

utilized for irrigation on the St. Mary-Milk

River Development (S.M.M.R.D.).
In a similar manner, all the water in the

Waterton River, upstream from the point of

diversion, will be used on the S.M.M.R.D.

Tor this purpose, it is proposed to construct

a storage reservoir having a capacity of
130,000 acre-feet just downstream from
Waterton Lake.

8 Works for the Little Bow Irrigation District were
constructed in 1923 at a cost of $37,000 to divert a small
flow from the Highwood River to the Little Bow River
near the town of High River, Alberta. 'l'hlrty farmers
along the stream obligated -themselves to coniiruet the\r
own works and to purchase the necessary pumping
equipment. - The irrigable area was about 38,000 acres,
After the dl\ermon was mnde, lltle interest was shown

TSN,

The low and ordinary  flows of the
unregulated Oldman River and its tributaries
are now almost fully utilized for the existing
irrigation projects downstream. Further
expansion of irrigation in this tributary basin
must await construction of upstream storage
reservoirs.  Ifeasible reservoir sites are
tabulated below. If and when this stream
does become regulated, a number of addi-
tional possible water power sites may then
become of economic value; except that here,
as elsewhere, hydro-electric developments
could conflict with irrigation.

The upper reaches of the Highwood River
and its tributaries are not used at present,
and there are no natural reservoir sites in its
upper basin.” Until recently this stream was
partially diverted into the Little Bow River
to service the Little Bow Irrigation Distriet,
but as this district was abandoned in 1950,
future diversions should be small.3

The headwaters of the DBow River,
although well developed at present, are not
yet utilized to their fullest extent. Co-ordina-
tion of power and irrigation interests on this
stream may be desirable in connection with
the uses of storage reservoirs. There are
several run-of-the-river hydroplants still to
be built thet would not interfere at all with
irrigation,

There are several potentlal headwater sites
in the Red Deer basin which might some day

by the 30 farmers in building the pu}nping schemes,

" although the live stream was used for domestic
‘and stockwatering purposes by about 100 farmers along
. its course. This continued until the organized district
. was abandoned in 1050, and since then the Alberta gov-

ernment has assumed responsibility for maintaining the
diversion, .
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be used for storage. Here again, as in the
Highwood basin, the practicability of oper-
ating these for joint irrigation and power
purposes remains to be determined.

There is one good siie for a storage

reservoir in the Clearwater basin.

1t could

prove valuable to assist future irrigation

epansion,

61

additional potential value if and when water
is diverted from this streain for irrigation

purposes.

The preceding list of potentlal storagr*
sites in the headwaters of the Saskatchewan:
River basin indicates there is good reason to
hope that the variable flows of the main
tributaries may some day be regulated., This

POTENTIAL DAMS AND RESERVOIRS IN MOUNTAIN AND FOOTHILI, REGION

. ' Storage 24-hour : ~
Tributary basin Site ac }t capacity Purpose
o 1P, ‘
Waterton.,,.......... Waterton.........oooviiiiiii., 130,000 |........ vo..] Trr. stor,
Oldman......... e Castle River Canyon............... 40,000 ? “ ¢ and power
R Castle River................o. oL, 30,000 ? AL «
L Oldman Gap.........oovviininn.. 90,000 ? “ o« “
e Willow Cr-Pinepound.............. 26,000 ? “ o ou “
Bow....oovvviinin, Imedes Ares.....oooooiiaa £00,000 12,000 | ¢« « “
e Russell,......oooooiiiiiin i, 60,000 29,000 | Power
e Radnor. . ..ol 7,000 13,000 “
e Glenbow. ... 25,000 21,000 “
R Bearspaw.......oooiiiie i, 20,000 12,000 «
G Lower Kananaskis................. 00,000 [............ “
L Pocaterre Cro. ..o o i 7 “

Red Deer..oovvo.oe.. Douglas Iake................... .. 60,000 |............ Irr. stor,
e, RedDeerNo. 1...ooooioos, 140,000 {............ “ou
e, Red Deer No. 2.0t 20,000 [,........... “w o wu

Clearwater.......... o Clearwater Gap............. e 160,000 [............ “oou

North Sask........... dacier-Waterfowl. ... L1 70,000 J............ Irr. and power st,

R North Sask. Gap...... e 1,000,000 ? » “ i “
R Whirlpeol. ... 250,000 8,000 | Power
o, Tershishner............oovin ot - 200,000 10,000 “«
o v Cardinnl Recven oo, 75,000 8,000 «
o Nordegg. .....ovvvnn. 40,000 4,000 “
e o] Rocky Rapids..oo.ooviniiia, 300,000 20,700 w

e o Carvel LU 400,000 20,000 “

The upper reaches of the Brazeau and
North Saskatchewan basins offer several sites

for storage developments.

These could be

~used for power production, while those up-
stream from Rocky Mountain House have

hope, however, must be tempered by the

following four factora:

Firstly, hydro-electric storage . develop--
ments may need to be co-ordinated with
irrigation developments. Irrigation interests
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desire water only in the summer; power
interests require the use of less water in the
summer and more in the winter., This con-
*flict of interests could conceivably delay or
obstruct the development of these headwater
storage sites. ’

Secondly, for foundation and water supply
reasons, it appears likely that after the upper
Bow River is fully developed, the next basin
to be built up into a power stream will be
the Athabaska—completely outside the
Saskatchewan River basin,

Thirdly, thermal-electric plants utilizing
natural gas or strip coal may tend to become
competitive with the more expensive hydro-
clectrie sites in this region.

Tourthly, the National Parks Bureau of
Canada, which administers the National
Parks, discourages the construction of dams
and reservoirs within Banff and Jasper
National Parks. The full use of these streams
will require a more liberal policy witl: respect
to applications for the diversion and use of
these waters,

Western Prairie Region

Iiast of the foothills is the western prairie
region lying generally in central Alberta, It
is characterized by moderate river gradients,
river ‘banks usually 100 feet or more in
height, a semi-arid climate and generally flat
to rolling topography, This combination has
nllowed the development of gravity irriga-
tion in those locations having good irrigatior
soils. - ‘

Irrigaticn developments are by far the
most important uses of water in this region,

EXISTING IRRIGATION
IN THE WESTERN PRAIRIE REGION

Year Irvigated acres
Project started
Now | Ultimate
St. Mary-Milk River Projeot. . 1901 150, 000 495,000
Westorn Irrigation District. ... 1008 50,000 &0, 000
Eastern Irrigation District. ... 1914 200, 000 281,000
Lethbridge Northern Irriga-
tion District................ 1022 75,000 00, 000
Bow River Irrigation District
(CL.and I.Co)..ov...n.. 1018 50,000 240,000
Small privato projeets........0.......... 50, 000? 70,000

EXISTING MAJOR STORAGE
IN IRRIGATION PROJECTS

Irrigation Capacity in ncro feet
Project Reservoir

Now | Ultimate

St. MLUMLR.D.....| 8t. Mary reservoir...} 270,000 270,000

u“ RPN B ¢ 11 1 T 50, 000 150, 000

«“ «++.| East Potholo...... o] 14,000 14,000

u oo Ridgoosseoviiniiononnn, 80,000

w eooof Vordigrls..........o .. vero| 110,000

u vooo| Waterton...oooouonnfeeennn 130, 000

Eastern I.D....... YLakoe Nowoll........ 90,000 100, 000

Bow R. I.D...... Lako McGregor..... 75,000 200, 000

“o Traverso............foveeuiiin, 20,000

o Little Bow.......... 20, 000 20,000

Loth. Nor.I. D...| Xeho Lake...,......| 40,000 40,000

It should be noted that these irrigation
projects are limited to the southern tributar-
ies of the Saskatchewan River, No major
irrigation developments as yet exist north
of the Red Deer River.

No hydroplants exist in this region,
although at one time there was a 700 ILP.
plant near Calgary and enother of 180 II.P.
installed in the C.P.R.'s bassano Dam. These
have proved to be uneconomical, Industrial
uses, especially on the North Saskatchewan
River near Edmonton, are becoming increas-
ingly important due to industrial growth.

Of the existing large irrigation projects,
only the Western Irrigation Distriet is fully
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doveloped. The other projects are steadily
expanding towards' their full authorized
development. When this oceurs, practically

~all but the winter and flood flows will be

completely utilized in the whole of the Bow

" and Oldman River basins (i.e. upstream

from Medicine Hat). This indicates that no
further major irrigation projects can be
initinted in this region on or south of the
Bow River. Of course, there are possibilities
of developing som: new small irrigation pro-
jects where the local water supply is
sufficient.

This leaves the Red Deer and North Sask-
atchewan basins with potentialities for large
irrigation development in this region,

It is unlikely that the Nortbh Saskatche-
wan basin will ever need large-scale irrigation
within its drainage area—its climate appears
satisfactory for successful dry land farming.

On the other hand, large areas in the Red
Deer basin are suitable for irrigation, Pres-
ent plans call for a high dam on this river
near Ardley to store and divert irrigation
water and produce supplementary hydro-
electric energy, RRed Deer River water alone
could only irrigate 300,000 acres and produce
5,000,000 k.w.h. annually, or alternatively,
irrigate 100,000 acres and produce 35,000,000
k.w.h. annually. An additional 200,000 acres
could be irrigated if the summer flows of the
Clearwater River were diverted into the Red
Deer River., A further 300,000 to 400,000
acres could be irrigated if North Saskatehe-
wan water were diverted into the Red Deer
River utilizing, in part, the Clearwater diver-
sion route. Thus, there is sufficient water
available to irrigate over 600,000 acres of
land in the Red Deer and adjoining basins
providing (a) there are sufficient good

irrigable lands to utilize this amount, (b)
there is sufficient storage available to
regulate this water, and (¢) that trans-basin
diversions meet with no opposition.

With regard to point (a): the upper

Sounding Creek-Berry Creek area of this
region probably contains about 300,000
irrigable acres. This area is known as the
proposed Red Deer Irrigation Project. It is
believed that an extension of the main canal,
crossing into Saskatchewan near the town of
Loverna, could serve an additional 200,000
acres in the central prairie region. It there-
fore appears that 500,000 acres is the maxi-
mum acreage that could be irrigated without
running the canals an excessive distance with
corresponding excessive losses, It should be
pointed out, however, that very little
information ig available on this proposal. To
irrigate these 500,000 acres it would only be
necessary to divert thc Clearwater River
without further. diversion from the North
Saskatchewan., This would mean that only
a relatively small amount of hydro-clectric
energy could be developed at the Ardley
Dam, »
With regard to (b): there are suflicient
potential storage sites to regulate the water
for the purposes of this project. These are,
in addition to the potential sites in the
mountain and foothill region enumeraterd
previously, as follows:

Capacity

),
ncre-feot Purposo

Name of Site

Raven. .‘. cevriaenvenes| 150,000 | Irrigationstorage and power
“ 13

Ardloy..coiciiiiieiens 300, 000

Buffalo Lake..........| 300,000 | Irrigation storage
Cralg and Hamilton...| 250,000 " L
Grenville, . vvvevisnds]| 250,000 u “




small potential 1irrigation projects not
" already mentioned, '
Tributary Project name Irrigablo
Basin ’ acres

Oldman......... Todd Creek............. 8, 500
e Pincher Creek........... 16,600
“o Beaver Creek.,.......... 2,500
Y Cowley........... ..... 3,000
“ e Granum,............... 4,500
o Carmangay............. 12,000

Highwood.... .. Champion.............. 50,000

64

Throughout this region there are some

Of these potential irrigation projeets, it is
probable that, at the most, only 40 000 acres
would ever be developed because of various
climate, soil, water supply or economic
factors,

There are other schemes on the two tribu-
taries rising in the Cypress Hillg, but these
are small and, for the purpose of this review,
negligible,

Central prairie region

In this region, the major Saskatchewan
River tributaries flow through deep valleys
and have relatively flat gradients. In the
middle of the region (South Saskatchewen
Development area) the climate, soil and
topography are practically identical with
those of the western region. The deep river

valleys make it impracticable to construet

high dams for gravity irrigation alone or for

~the “development of hydro-clectric power

alone. Where, however, it is possible to com-
bine these two uses, the development may

Royal Commission on South Saskatchewan River

become desirable.  In such a case, the deep
valleys and flat gradients would provide a
very large amount of storage. ,

Farther downstream, the North and South
Saskatchewan Rivers and the Saskatchewan
River become steeper with some rapids.
Hydro-electric power projects, even if aided
by upstream regulation, are marginal in
these stretches of the rivers.

Irrigation on the main rivers has not
developed as yet. However, some irrigation
does exist on the tributaries and on the river
flats. The Qu’Appelle River valley, which
lies adjacent to the South Saskatchewan
watershed, offers possibilities for the devel-
opment of water for a variety of important
uses. The Qu’Appelle River has its source

- near the South Saskatchewan River, at the

town of lbow. It runsin an easterly dirce-
tion for some 250 miles, joining the Assini-
boine River approximately 10 miles east of
the  Manitoba-Saskatchewan  boundary.
‘Throughout most of its length the valley
bottom is broad and flat, and large areas are
suitable for agricultural purposes. Because
of the flat gradient, the river has formed six
large lakes in the valley.

At present approximately 40 per cent of
the land in the Qu’'Appelle Valley is under
cultivation, the major part of which is in
ordinary field crops. Irrigation on a small
scale is practiced by some market gardeners
near the town of Craven,

Future demands on the water of the
Qu’Appelle River will be from three sources:

(1) use of Buffalo Pound Lak'é’by the sities

of Regina and Moose Jaw for domestic water
supplies; (2) further irrigation of the valley

flats; and (3) maintenance of the lake levels
for water supplies and recreation.
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The Qu'Appelle River itself does not have
sufficient water to meet these demands, and
for future developments it will be necessary
to obtain water from an outside source. The
South Saskatchewan River is the only prac-
tical source from which to obtain this
additional water., . ,

One method of delivering water to the
valley is through works of the “proposed
South Saskatchewan River Project. Ilere
the water could be released from the Meri-
dian Dam to flow by gravity the 20 miles to
Buftalo Pound Lake. A second method is by
pumping at “the Elbow” on the South Sas-
katchewan River, and delivering the water
by 52 miles of canals and natural channels
to Buftalo Pound Lake.

It is estimated that by the year 1980, the
combined population of the cities of Regina
and Moose Jaw will have reached 130,000
persons. In this year these cities will be
drawing the major portion of their domestic
water supplies from Buffalo Pound Lake.
Natural runoftf will provide only part of this
demand of possibly 10 million gallons daily.
Water supply studies indicate that in an
average year 18,600 acre feet of water will
have to be obtained from the South Saskat-

chewan River to augment natural supplies. -

Thig demand would reach a peak of 33,000
acre-feet during a year of low runoff,

There are about 30,000 acres of land in the
valley which are suitable for irvigation. The
inflow below Buffalo Pound Lake is sufficient
to irrigate only 6,000 acres. Water from the
South Saskatchewan River would be required
for the remaining 24,000 acres. This average
annual requirement will be 23,000 acre-feet
and the maximum requirement 27,600 acre-
feet in any one year,

The Qu’Appelle Lakes in the vicinity of,
and downstream from, Fort Qu’Appelle will
be kept full by the irrigation water passing
through them. Last Mountain Lake, is
therefore, the only lake requiring further
water for maintaining the water level.

Last Mountain Lake levels have ranged
from a low elevation of 1598 to a high of
1612. By adding 25,000 acre-feet annually
from the South Saskatchewan River in aver-
age and low-water years it would be possible
to prevent this lake from falling below eleva-
tion 1605.  No water would be required in
wet years,

Summarizing thesc results, it can be seen
that in order to have suflicient water in the
Qu’'Appelle watershed to meet demands for
municipal water supply, and -rigation and
maintenance of lake levels, an average of
66,500 acre—féqt of water annually, and a
maximum of 85,‘50(_) acre-feet will have to be
obtained from the Scuth Saskatchewan
River to supplement the natural flow of the
Qu’Appelle River.,

A pumping plant and delivery canal with
a capacity of 220 c.fs. will supply the
required water from the South Saskatchewan
River. The works will have to be operated
continuously for an average of 5 months
cach year. During a year of low runoff the

works will have to be operated 64 months,

It is estimated that a pumping plant and
delivery canal of this magnitude will cost
$1,5600,000 to construct, while the average
annual operation, maintenance and depreeia-
tion charges will be $200,000 each year.
These amounts do not include the cost of
developing irrigation in the valley, but are
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the cost of stabilizing the water supply with
water from the South Saskatchewan River
by the pumping method,

EXISTING IRRIGATION
IN THE CENTRAL PRAIR‘IE REGION

y Irrigated acres

Project ear — e
rol Now | Ultimate
Swift Current Irr. Dis....... . 1940 7,500 21,000
I'rench Ilats—Valley Park... 1949 700 6,500
Small privato projects.........|..... ..., 4,000 8,000

In 1912, construction of La Colle Ifalls
hydro-clectric plant on the North Saskatche-
wan was started but never finished. It is
now abandoned. It is unlikely that further
hydro developments w "l ever be initiated on
this stretch of the river. Irrigation from the
North Saskatchewan River is also unlikely
beeause (1) dryland farming is fairly suc-
cessful in the immediate arca, and (2) high
pumping lifts would be required from the
river, ‘The future use of the North Sas-
katchewan River will inelude in addition to
the possible Clearwater diversion, munieipal
and industrial uses near ILdmonton and some
very minor irrigation schemes, and possible
hydro-eleetric developments on the head
walers,

POTENTIAL HYDROPLANTS
IN THE CENTRAL PRAIRIE REGION

= —_—r B — ——

Tustalled s

: y : : torngo
Basin Name Ln&nwfy Acre-foot
South Sask,..... South Sask. R.P.......| 150,000 | 3,000,000

oo Batocho.............s. 40,000
A 62310\ 40, 000 '
Saskatchowan..| Fort & la Corne,,...... 100, 000 230,000
“ .| Nipawin.,oovviiinnns, 100,000 230,000

" ] Squaw.ooii e, .| 50,000

POTENTIAL IRRIGATION
IN THE CENTRAL PRAIRIE KEGION

. Tirigable
Yroie
Project Acres
Swift Current extension.:.................. 14,000
Red Deerextension. ...o.oovovivnnee.. ... - 200,000
South Saskatchewan R.P................... 450,000

Other uses of water in this region will be
small. Additional major irrigation develop-
ments are possible but improbable.

Deltg area

Between the prairie and lake regions, the
Saskatchewan River flows through a broad
flat valley which is generally lightly wooded,

~ but which is dotted with numerous shallow

lakes and large open marshes, The soil,
being built up through the years by silt
deposition, is very rich. With reclamation,
this area may have excellent agricultural
possibilities, Navigation and log-driving,
upstream from The Pas, ure present,

In 1940, the rchabilitation of muskrat
breeding grounds, ‘dependent on annual
flooding from the Saskatchewan River, was
encouraged. This type of development, how-
ever, is being gradually supplanted and
destroyed by the more desirable and increas-
ing uses that are being made of the rich delta
soils for agricultural purposes.

There is no prospect for either irrigation or
hydro-electric developments in this region.
Water transportation and log driving will
continue to use the river without interfer-
ence from artificial controls. The higher
lands west of The Pas are being increasingly
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occupied for agricultural purpdses. The

possibility of reclaiming the lower-lying
lands was first surveyed in 1911 and is pre-
sently being investigated. '

The delta is situated in the vicinity of the
Saskatchewan-Manitoba boundary. It is
bounded by Cumberland Lake and the Sask-
atchewan River on the north, the Carrot and
Pasquia Rivers on the south, and extends
westerly from The Pas, Manitoba, a distance
of 85 miles. Most of the land is low-lying
and marshy, with the general elevation of
the area about that of the summer water
levels in the bordering rivers. There is

~ a gentle slope from about eclevation 900 at

the western end to 850 at The Pas. Gener-
ally, the river banks are relatively high and
support & heavy mixed forest growth. Inland,
the land drops away and the forest gives way
to willows, and open grass land and marsh
occupy about 80 per cent of the 4,000,000-
acre araa.

The low-lying nature of the lond and
poorly developed drainage confine the pres-
ent land use mainly to lumbering and trap-
ping. Works for flooding much of the area
have been built by the Government of Mani-
toba, the Hudson's Bay Company, and the

Indian Affairs Branch for the purpose of
. Increasing the muskrat population. Periodi-

cally the Saskatchewan River overflows its
banks fromm near Cumberland House on
Cumberland Lake, to The Pas, inundating
tive to diverting the Pasquia River would
with the poorly developed drainage, has
resulted in most of this fertile land.becoming
marshy and unfit for cultivation,

About 1,000 acres of the higher lands along

the Pasquia and Carrot Rivers are patented

lands, and have been cultivated successfully

for many years. In recent yecars, settlers

- have leased and broken some 15,000 acres

of additional land, and where water levels
permit, cattle are grazed on the uncultivated
area.

As early as 1915 investigations had been
made of the Saskatchewan delta region to
determine the feasibility of reclaiming the
area by protective dyking and drainage. In
more recent years soil surveys and economic
studies have been ‘done of some sections of
the region.

The preliminary survey of that area of the
delta which lies between the Carrot and Pas-
quis Rivers, and extends from The Pas to
the Saskatchewan-Manitoba boundary, has
been completed. This tract is known as the
Pasquia area, and being separated from the

remainder of the delta by the Carrot River,

can be reclaimed independently of the region
as a whole, The Pasquia area contains about
135,000 acres of which 16,000 aie now being
cultivated, and about 5,000 more used for
hay aud grazing, |

The P.I.R.A. surveys and engineering
studies of the Pasqria area show that the
construction of 22 miles of ayke, with &
maximum height of eight feet, and diversion
of the Pasquia River into the Carrot River
near the Saskatchewan-Manitoba boundary,
will prevent further flooding. An alterna-
tive to diverting the Pasquia River would
be the construction of an additional 30 miles
of dyke alung its west and north banks.

Drainage of part of the area can be accom-
plished by open ditch drains and pumping
stations. The remainder of the area can be
drained ‘into lake storege during the high
water periods; this storage would be released
every full when the river is normally low.

e T



If flood protection. and drainage is pro-

~vided, an estimated 96,000 acres will be
"suite(l for' cultivation and an additional

10,000 acres to hay and grazing uses,
The cost of the works necessary to reclaim

" the land in this area has been estimated by<
‘the engineers carrying on the present investi-

gation at $1,350,000, or about $13.50 per

—acre-—No-recent-estimate- of -cost-has-been-——
—made- for reclaiming the remainder of the

Saskatchewan Delta Region. N
At present casily accessible and under-

" ~supplied markets are available at The Pas |
. and Flin Flon, a relatively short distance’
from the source of supply. With the develop-

ment of marketing facilities and improve-
ments in transportation, this market might
absorb the produce during the initial stages
of development. :

To the east of The Pas the river flows

-, of this area, from The Pas to Cedar Lake,
can be accomplished by lowering Cedar Lake -
- by improving its outlet, by further river
“channel improvement and by the construc-
“tion of levees and interior drains. This

would reclaim at least an additional 500,000
acres, This 1\rop0;-.a] however, is expenswe
and would be in conflict with the proposed
Dauphin River power project.

This ‘plant may

At-one timethere-was-a-proposal to-build—
~an hydro-electric plant, having a head of 80
 feet, just at the mouth of the Saskatchewan
" -River at Grand Rapids.
- never be buily as it is in direct conflict with -
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The Lakes Region

The lowest reaches of the Saskatchewan

River pass ‘through and empty into large

fresh water lakes that are the remnants of
glacinl Lake Agassiz. In addition to the
obvious uses of logging, navigation, fishing

and recreation, the lake system can, by

_various . diversions, be developed for hydro-
electric power production. .

This is proposed in the Dauphm Rlver
Power Project. By construutmg a series of
. canals, dykes, dams and river improvement

works, this project can develop about 800,- .

000,000 k.w.h. of annual-fir
energy near the mouth of the Dauphin River
on the western shore of Lake Winnipeg.
There remains -the question' of whether
it would be more economical to build this

- project or develop the hydro sites on the
through-more marshland:— The reclamation——Nelson-River.—If-it-is-found-that-the Nelson——
River sites are more desirable, -then this
Dauphin River Power Project would be, for
- the foreseceable future anyway, abandoned.

\ The Nelson River

-electrical

"This river, the outlet of Lake Winfiipég,'

draing some 450,000 square railea inctuding
the Saskatchewan River Basin: - The river

amount of summer seasonal traffic. . .
In its course to Hudson Bay, it falls about

700 feet, of which 550 feet are considered -

useful for power purposes. Allowing for

Tigentirely untised except for an insignificant

~both-the Dauphin River power project and
~the reclamation project east of The Pas.
It is possible to divert the Chuirchill River -

to the Saskatchewan River via the Sturgeon-
weir River. It remains only a possibility.

three feet of useful storage on Lake Winni-

peg, the dependable flow has been estimated
to be over 44,000 c.f.s.
From 10 to 16 separate hydroplants, wxll

" be required to utilize the 550 feet of effective.
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head, two of which are now under active
. investigation. These are, (1) Whiskey Jack

with a head of-30 feet, and (2), Whitemud

Falls with a head of 50 feet. a

The only deterrent to the deve\lopment of

this river is the cons:derable dlstance between

the power plants and<markets ‘which give
~ rige to hlgh transmission costs. and electrical
losses.
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