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TEE VALUE OF A WATER SUFPLY AND USE STUDY
¥OR THE
QU'APPELLE AND ASSINIBOINE RIVERS

by E.F. Durrant

The Prairie Provinces Water Board has instructed the Secretary
to outline a study of the Assiniboine and Qu'Appelle Basins. This
ig to provide the Board with baeckeground information necsesagary for the
recommendation of reservations, allocstions, and/or apportionment of
waters between Manitoba and Saskatchewan., The study is also to indi~
cate the amount of water which may be required from the South Sask-
atchewan River to provide an sssured water supply for proposed
dovelopments {minute 24-05),

An outline has been prepared and is attached for consideration
by the Maritoba and Saskatchewan members. Before work commences on
the study I think it will be helpful to review the history of
Water Bowrd discussions on this subject, to point out why the study
is needed, and to state the questions which will not be anawered by
tke study.

HISTORY

When Sagkatchewen applied for an allocation of waters from the
Qu'Appelle River {(minute 4-11)} the Bosrd recommended that & Tinal
allocation of 20,000 acre-Teet be mude for smell projects. Sask-
atchewan had msked at thet time for an additional 41,000 acre-fest
to irrigete 34,100 mcres of valley lands., The DBoard pleced this re-
quest in the "recording" category and inetructed the Secretary to
make a complete weter supply study of the besin. In minute 7-12 the
Secretary pointed out the difficulties of carrying out such a study
with the then inadequate informetion on eveporation losses from the
e¢lght large lukes in the Qu'Appelle system, The gstudy was left in
sbeyence until 1956,

The gevere floods of 1955 and 1956 prompted the Director of
P.F,R.A. to request a comprehensive evaluation of the hydrolegy of
the Qu'Appelle River. The results of this investigation were pre-
sented in a series of eight reports which were diatributed to the
Water Board members. At this point it is worth noting two of the
conclusions reached from thut study, On page 3 of Hydrology Report
#2L entitled "Drought and Flood in the qu'Appelle Watershed", the
following statements are found:

"17. TFull development of water resourcss in Sazkatch-
ewan will reduce flows to Manitoba noticeably in



dry years: 1f the runoff is average or greater,
there will be little chaange.

Mm&8. With a large reservoir near Victor, Manitoba, low
flows couid be supplemented so that downstream
conditiong under "full developmert" would be bet-
ter then at present {during dry periocds).”

Ne further sction wes teken by the Board until December 1960.
At this time (minute 21-06) Mr. Boyson suggested that the conduit cap—
acity in the Qu'Appelle Velley Dam of the South Saskatchewsn Project
should be planned s¢ as bto provide for the future requirements of
Manitoba and Saskatchewan. In minute 22-08 Mr. Griffiths submitted
a brief study outlining Manitoba's future requirements. In minute
2306 Mr. Boysan reported to the Board on Saskatchewan's projected
noeda for water from the South Scskatchewan Regervoir. In the game
mirute, ¥r. Griffiths irdieated that he would be requesting a rescerva-
tion on Manitoba's behalf for waterste be delivered from the South
Sagkatchewar Reservoir via the Qu'Appelle River., During this discus-
sion the Seeretary was instructed to outline the typs of report re-
guired to support the request for a reservation. 1In preparing the
cutline the Secretary was to take into account the natural waters of
the Qu'Appells and Assiniboine Rivers.

Such an outline was prepared and distributed to the Roard members
and discussed further by the Board (minute 24-05). During this dis-
cussion it was pointed out that tihe conduit capaecity of the Qu'Appelle
Valley Dam could be increased at some future date should this be nee-
essary, hence a study was not required for the sole purpose of recom—
nending e conduit size. However, the Manitobe and Saskstchewan members
Telt the study would still be necescary in order to guide the Board in
alloecating or apporticning the waters of the Saskatchewan and
Qu'tAppelle Rivers, and to arrive at a figure for future water needs
to be met from the South Sasketchewan Reservoir. Finally the Secre-
tary was instructed toc work with the Menitoba and Saskst.chewan members
to prepare such a study.

In preparing this history it became aspparert to me that the Board
has needed this study for some time, Through the years the emphasis
has changed {conduit gize, Flood damege, water supply, ete.) but the
basic need of the Beard for information upon which to base recom-
mendations for allocation and apportionment still exists. The sooner
thig information is obtained the better.



WHY THE STUDY IS NEEDED

I would like to point out some of the more obvious remsons why
the Board needs this information befora it c¢zn deal intelligently with
allocations in the Qu'Appelle end Assiriboine Basins.

1. Seskatchewan hes conducted studies through the South Sask-
atchewan River Development Commission which imply that future
uses of water along the Qu'Appselle system will exceed the
natural flow, If the deficits in natura® flow ere to be
made up by importing water from the South Saskatchewan sye-
tem the Board will need to know "how muech" and "how often"
before recommending an aliocation for this purpose.

<. Manitoba has a projected need for water which exceeds the
neturel unregulsted flow of the Assiniboine and Qu'Appelle
Rivers, Some of this need might be satisfied by developing
regervoirs to regulate the natural waters of the Qu'Appslle
and Assiniboine Basins., fThe amount of the need whieh e¢an be
satisfied by regulation and the smount whieh c¢an only be
cotisfied by importing water must be known before ths Board
can make intelligent recommendations.

3. Whether the applications of Manitoba and Saskatchewsn are
for water reservations or for allocations, the Board must
be specific in stating how much water ic needed, from what
sources the water will be taken, for whet purposes the water
will be used, and the locmtions of the various usss. Much
of this informaticon is not aveilasble mt the presert time and
can orly be obtained through this study.

ITENS WHEICH NEED STUDY

AT this point I do not intend to deseribe in detail the sgteps which
should be feollowsd in meking the study, I will merely deseribe briefly
the questions which must be answered before any conclusions could be
drawn. These guestions are related to availible runoff, uses of water,

works for stresw reguletion and wvarious msthods of operzting these
works.

1, Available runoff

For the Qu'Appelle Bagin the available rTunoff at the Manitoba
boundery cen be taken directly from previous studies. Sim-
ilarly the available flows at various points in the upper and
lower Assiniboine Besin can be taken from previous studies.
Some work will be needed to adjust thege figures for increased
upstream use and for regulation by proposed works.



2. Uses of water

For the Saskatchewan portion of the Qu'Appelle the use of
residual flows at the Menitoba boundary from previous studies
eliminates the need Tor a new study of water use in Seskatch-
ewan, On the Agsiniboine River and its tributariss above
Kamsack consideration must be given to expanding municipal
needs, potential industrial nseds, potential irrigation and
stockwatering needs, and the effects of recreational develop~
ments. For the Manitoba portion of the Assiniboine Basin a
brisf review should be made of the material submitted by

r. Griffiths in minute 22-08.

3. HRegulation

There is a large storage potentisl in the upper Assiniboine
Basin which might be developed either tor flood control or
for water supply purposes. Operation of such reserveirs
wholly or partly for water supply purposes would improve the
abllity of the Assipiboine River to supply increasging con-
sumptive uses.

4. Operastion

The largsr ressrvoirs proposed for the Assiniboine Basin could
be operated either for flood control or for water supply. The
relative benefits which would be obtained from both methods of
operation is worth some study.

ANSWERS WHICH SHOULD RE PROVIDED BY THE STUDY

This study should inform the Board ag to the water requirements
of the area within the foreseeable future. It should degeribe defi-
ciencies which would be experisnced if the natursl waters are not
regulated. It should also describe the deficiencies in ratural water
supplies essuming that several major storuge resservoirs are in oper-
ation for flood control, water supply, - or both. If these questions
are answered it will then be possible te sug sst how much water must
be imported to mest the foresceable water requirements.

QUESTIONS NOT ANSWERED RY THE STUDY

If the study is completed as outlined, the Board will still be
faced with a decision concerning the requests by Manitoba and Sasgk-
atchewan for reservations and/or allocations. In the past these
requests have been supported by reports describing in detail the man-
ner in which water will be used. The reports have inecluded, for
oxample, damsite locations and plens, main eanal locstions and



elements, location of irrigable acreages and duty of water, etc.

In minute 4-12 the Bosrd describes the information necessary to
support a requsst for a reservation as follows:

"iher @ project has progressed to the point where its feasgi-
bility seems ssgured and an anproximate estimate of its
weter reguirements can be made, the Board may make a reger-
vation covering the estimeted amount of the water required.”

In that same minute, a tentative allocstion is described for projects
investigated to the point where construction is imminent,

It is also worth noting, that within esch provinece, sn author-
ization interim license, or what have you, is not issued unless defin-
ite plans for u project have been submitted.

This proposed study will not provide informastion in such detail.
Thersfore, it would not be advissble for the Water Board to recommend
reservetions and/or allocations on the basis of the study. However,
the Board might consider apportionment between Manitoba and Saskatch-
ewan of Assiniboine and Qu'Appelle waters without submission of
definite project plans; supplemented by a reservation for the importa-
tion of South Saskstchewan waters to this area.

In sumary, the study will provide the Board with valuable beck-
ground material, and a possible basis for apportionment, but, if pasgt
procedures are followed, reservations and/or allocetions cannot be
considered until definite project plans are available,




SUGGESTED PROCEDURES FOR STUDYING WATER SUPPLY & WATER USE
I'OR TEE
QU'APPELLE AND ASSINIBOINE RIVERS

I. TRTRCDUCTION

The reasons for conducting the study for water supply and water
use for the Qu'Appelle znd Assiniboine Rivers have been deseribed in
another memorandum. This memorundum is concerned with how such a
study should be conducted. As with all water supply studies there are
two basic questions, namely, "How much water is needsd?" and "How
much water is available?"

The Qu'éAppelle and Assiniboire Basins are split by the Manitoba-
Saskatchewan boundary. This divided jurisdietion for the administra~
tion of water resources reises further aquestions of primary interest
to the Board.

{a) What are the foreseeabls water requirements in Manitoba
and how do they compare with the foreseeabls water re-
quirements in Saskatchewar? What proportion of these
reguirements can be met by the natural waters in the
watersheds?

(b} FHow much imported weter is needed? Whore will it come
from? and what relation wouléd it bear to the allocation
made to Saskatchewan for the South Saskatchewan River
Project?

(e} If tho Assiniboine and Qu'Appslle waters are to be ap-
portioned, what proportion should be given to each
province?

Tkhe following work outline has teen designed to answer the above
gquestions &s fully as possible. It begins with an assessment of water
requirements, fellowed by a study of availebl: runoff. There is pro-
visgion for miscellansous studies of problems such ag possible trans—
mission losses in releasing water from upstream reserveirs to down-
stream points of use. Finally, under the heading "Operation™, various
methods are suggssted for comparing water supply with water use essum—
ing various conditions of reservoir developmernt and operation.



II. WATER REQUIREMENTS

SASKATCHEWAN

Water requirements for the Qu'Appelle portion of the Assiniboine
Basin have been studied many times with compereble results. Tt would
be reasonable to accept these results without reconstructing once more
how they were obtainedl,

For the Assiniboine Basin en assessment of irrigation potentizl
is required. This would include an &ssessment of the storage re-
quirements associated with varions smounts of irrigation. Some
work will be needed to determine the duty of water in thig ares. Also
transmission losses will be extremely important, There are a suf-
ficient number of gauges in tandem on major streams to permit an
analysis of water losses between upstreem and downstream points. The
potentiel use of water for irrigetion on irdividusl projects must be
deslt with,

The recent drought years have pointed out the unreliamble nature
of upper Assiniboine tributaries for stockwatering purposea. Per-
nanent stockwatering can ve obtained through individual dugouts and
farm ponds, or by the constructior of major regerveirs for gtream
maintenance. These alternatives should be studied to determine which
is more desirable from a water gupply standpoint,

Melville, Yorkton, Canors, Kemsack, Sturgis and Presceville sre
some of the major urban cenirss in Saskatchewan whieh discharge sewage
effluent into the Assiniboine River. Thaee centres are alse relying
more and more on surface water supplies. As these centres continne
to grow the streams will be less able to function as both water sup-
plies and sewers. This suggests the congideoration of lerge
regervoirs for stream-regulation burposes. In this way +the return
flow from the eities - which is very sigrnificant in low flow mainten-
ance - could be diluted and form = useful part of thc downstream flow.
The amount of growth which should be allowsd for in thesge urban centres
will depend upon our definition of the foresesabls Tuture. It would
seem reasonable to lookx ahead for apnroxinately 4O years,

Industrial weter use in the upper Assiniboine aerea is ingignifi-
cant at the moment. Beafore assuming that it will continue this way
some consideration should be given to the possibility of large scale
stream-power generation, mineral recovery, packing plants and poultry
processing, etec.

Immediately south of Yorkton there is an extensive syatem of
shallow lakes. At the pregent time, with only a little artificial
control, the runoff from Crescent Creek is entirely controlled.
Firm proposals exist for diverting a large portion of the upper
Whitesend River watershed into the same area. The impounded waters
would serve as water supply for the Town of Yorkton, recreational aress
for people, and weterfowl refuges. Recresztion and wildlife would
be the predominant features., Trere are many other opportunities,
particularly in the upper Whitesend River for impounding water for
recreaticon purposes. The pogsible effscts of such developments on
Asginiboine River fiows need to be evaluated.

1 PFRA atudles and South Saskatchewan River Development Commission,
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Some study must be given to the Saskatchewan portion of the
Souris River Basir since the Souris weters enter the Assinibaoine
River a few miles downstreem from Branden. Qur concern would be
with the amounts of water releascd by the U.S.A. at Westhope and
future Saskatchewan uses on the tributaries entering below that
point, nemely, Antler River, Geinsborough-, CGraham-, Jackson- and
Stoney Creeks,

It is reasonable to assume that during dry periods the
Pipestone Creck-Oak lake system would have n» water supply value
for the lower 8Souris area.

MANI TOBA

A brief roview should be mede of the report on foreseesble watey
uses whien Mr.Griffiths submitted to the Board in minute 22-08,
Some of the points which snould be gone over include:

(a) Duty of water.
(b) Possidle veriability of demands from year to year.

{¢} Do the murieipal and industrial estimates allow
adequetely for return [low?

{d) Are the sewage-dilution requirements based on
primary or =secondary treatment?

Future uses of Assiniboine River tributaries between Kamsack
and Brendon heve not heen evaluzted. Although the needs may not be
as grest as in the Saskotchewsn portion of the besin a review should
be made of potential munieipal, industriel, end recreational develop-
ments on the Shell River, Conjuring-, Silver-, Birdtail- snd
Minnewasta Creeks, Arrow-, Qak, Minnedosa- aznd Cypress Rivers.
It is unlikely that there are irrigation demands in these arears,
however, the possibility should not be dismissed without some ex-
anination.

Future uses of water for all purposes aiong the Souris River
in Maritobzs will affect the contridution of that stream to the
natural inflow betwcen Brardon and Portuge. I believe thore are guf-
ficient date availsble to permit e reliasble estimate of these effects
without intensive study.

ESTIMATES

It is my opinion that these estimates of future water require-
ments may be worked up by the staffs of the provineinl Water Bnard
membors. The Secretariat of the Water Board should contribute eom-
ments from time to time so that the results obtained by Manitoba and
Saskatchewsn are baesed on comparabls eriterie.



III. AVAILABLE RUNQKFF

SASKATCHEWAN

It will not be necessary to reconstruct Qu'iAppelle River flows.
Two major studies of future development have besn done for the
Qu'Appelle River in Seskatchewen and for botk studies we have the
monthly residual flows available for Manitoba. One of these studieg
was made by P.F.R.A. in 1956 and the other wes made by Blackwell in
January 1962.

For the upper Assiniboine River a fairly comprehensive study
of streamflow was made for the P.F.R.A. report "iiater Supply and
Flood Control Aspects of the Upper Assiniboine River Storage Invest-
lgations"” April 1959. Urfortunately this report does not deal with
flows occurring after 1956. The runoff records from 1958 to 1962
inelusive indicate that the most critical drought on record for this
area began about 1958 and is still in progress, For a proper water
study, flows for these recent yeers must be reconstructed at all key
points.

A recent study of the role of the Theodore Dam in supplying
water to Canora ard Kamssck revegled unusually high water losses.
From the few records available at the time the study was made it
was estimated that more than 50% of the water released from Theodore
Reservoir would be lost in transit to Cenora, Sufficient studies
should be carried out to determine whether or not this phenomsnon
is widespread through the upper Assiniboine area.

MANITOBA

Almost all of the necesgsary hydromelric information { except
for the recent drought) can be abgtracted from former reports. If
significant water uses are foreseen on the Nanitoba tributaries it
may be necessery to reconstruct flows on the amsller streams, To
my knowledge there ras neverbeen an adeguate gtudy of transmission
losses Irom me jor reservnir sites to ths Brandon area. Such a gtudy
is a necessary part Af this invcstigation,

The streamflow records indicate a major groundwater inflow be-
tween Branden and Portage. Sone study shoul: be made of thig inflow
to see if its variations can bs linked to cl imatological c¢onditions
er to properly lagged streamflow conditions.

INVESTIGLTITONS

For thoso cases where old reports are to be used gs sources for
the above meterial, the dete should be acceptable to the provincial
members. It is suggested that reconstruction of flows for other cases
and particularly for tho rceent drought be dene by the Water Board
Secretariat.
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IV. MISCELLANEQUS STUDIES

SWAN RIVER

The Swan River risges to the north of the Assiniboine River and
at one point along its course near Pelly, Susgkaichewan, it is alnost
connected to thes Assiniboine River by an old glacial channel, This
suggests the possidility that a major storsge work on the Swan River
might be used to supplement low flows on the Assiniboine River. A
preliminary assesament of this possibility would reguire:

(a) =ome understanding of future water requirements along
the Swan River;

(t) estimates of available runoff with and without regulation;

{¢) some sppreciation of the physical works required in order
to accomplish diversion from one basirn to the other.

VICTCR RESERVOIR

Using amall scele aerial photography und ground control from
20-yeer-old surveys, preliminery raservoir contours have been pre-
pared for tris gite. The indications sre that a dam which is less
thanp 50 feet in height would be adequatc to regulate "residusl"™ flowsg.

TRANSNMISSYON LOSSES

The subject of transmission losses hss been mentioned twice
previcusly in this memorandum; however, it is worth mentioning as a
separate study because of the importaunce it will have in studying
the efficiency of reservoirs in supplying downsgtream requirements.

FLOOD CONTROL vs. WATER SUPPLY

There is no need to explair here the basic incompatibility between
flood control and water supply demands on the same reserveoir, 1In the
Asginiboine watershed both flood control and water supply regulation
are badly needed and have been the subject of considerable planning,
For projects which are being designed to serve both purposes it
has been assumed that resorvoir drawdown for water supply purposes will
be limited to that portion of the reservoir 'nown a2z the conservation
pool. The balance of the storage is reserved for regulating possibdble
floods. This study provides an opportunity to evaluute the capabilities
of these rcservoirs if their entire function were devoted to one pur-
pose or the other, It may be that the improvement in flood control
which could be achieved through taking over the eonservation poel might
exceed the water supply benefits credited to the conservation pool.

On the other hand, if the entire capacity of the reservoir were used
for water supply regulation the value of the reservoir for this purpese
might excesd the flood control value, particularly if importation of
water is being considored from distent sources. The results of such an
analysis might suggest the best places to locate flood control and
water supply reservoirs so that the “wo functions are not competing.



V. OFERATION

After the available ruroff has becen documented and future weter
requirements have been estimated it will be necessery to compare the
two in order to come up with thc deficiencies - if any. These defi-
ciencies would indicate the amount of weter whieh must be imported into the
basin to satisfy future developments. Three or four such studies may
be required. They will differ meinly sccordirg to the following
assumptions:

(g) The assumption as to how mueh future development will take
place upstream of Brandon.

(b) Assunptions regsrding the amouni of reservoir capacity
which may be developed.

(¢} Assumptions regarding the use of reservoirs for either
flood control or water supply.

{4} The asgumption that all reservoirs will be nulti-purposa.

The axact nature of these assumptions could be defined better
after the preceding portions of the study have been completed. It will
be necessary for Manitoba and Seskutchewan to egree on these assump-
tions. It would probably be most suitable if the Wator Board
Secretariat would carry ocut the actusl water accounting studies.



PROPOSED REPORT QUTLINE

SUTIMARY & CONCLUSIONS

Stating (esach point to be covered in one short paragraph):

1.

2.

physical works proposed for diversion and use of water
ir Ssskatcrewan and Manitobaj

the amount of water rsauired by Sssketchewan and Wanitobs
and the parposcs for which tke water woul:! be used ;

the sources from which the weter is proposed to be taken;

ths amount of weter required from each of the Qu'Appelle,
Assinivoine and South Suskatchewan Rivers.

INTRODUCTI Ol

A one-paragraph sumrary of Water Board discussions leading
up to this report.

Purpose cof report.
One-paragraph description of works considered in the report.
One paragraph on the basic assumptions,

Organization end/or outiins of the report.

WATER REQUIREMENTS

Explenation of domestic, municipal, industrial, irrigation
and other reguirements for the preseant wnd for the foregee-
able future.

WATER SUPPLY

Aveilable Ynatural" flows at various pointe on the
Qu'Appelle and Assiniboine Rivers.

Residual Qu'Appelle flows from P.F.R.L.'s 1956 studies.
" " " from Blackwell's 1961 studies.

Flows at other important points on other important streams.
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WATER ACCOUNTING STUDLES

assumptions

Verious levelis of developmernt considered,

Study of amounz of weter requirement which can be suppliec
by netural or locsl run-off with and without various amounts
of reservoir regulation.

Study of amount if imported water required and how it might
be oblained.

RESULTS

Tabuwlate results to show the inecremental gain in water supply

from each reservoir, or rescrvoir groun. The results sheuld also
show how eagn increase in regulation decreases ths amount of
imported water which is needed.

CONCLUSIONS
Total water requirements present and foreseeable futbure.

Proportions ot issiniboine flow which can be beneficially
used in Sasgkatchewan and in Menitoba.

Capability of Qu'Appslle River with Vietor Resgervoir to mateh
or esxceed "natural™ low flows. Proportions of Qu'ihppelle
water which can he berneficizily used by Saskatchewan and
Manitoba,

Present requirements from Soulh Ssskatchevmn River and sim-
ilar requiremenie within the foreseeable future.

13.






