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Province of Manitoba
Department of Agriculture and Conservation
WATER CONTROL AND CONSERVATION BRANCH

ST. MALO RESERVOIR OPERATION STUDY

May 1960 Prepared By:
Winnipeg, Manitoba. Planning Division




SYNOPSIS

During the early summer of 1959 the P.F.R.A. on behalf of
the Province completed the construction of an earthfill dam on the
Rat River just east of the Village of St. Malo. In accordance with
the agreement between Manitoba and the P.F.R.A., the responsibility
for the operation and maintenance of the dam and reservoir will be

assumed by the Province, one year after completion of the project.

A study has been undertaken of various uses which can be
made of the St, Malo Reservoir with the object of determining the
use which would be of the greatest benefit to those concerned. This
use has been found to be that of water conservation for municipal

supply and domestic purposes including stockwatering.

This method of operation would provide a dependable flow

in the Rat River below the reservoir of 5 ¢.f.s. Over the past 35

_ years the flow of this river has been less than 5 c.f.s. 30% of the

time. The type of operation set forth herein, which has as its main
objective water conservation for domestic, municipal, industrial and
agricultural purposes, would at the same time provide reservoir levels

reasonably well suited to the minor use of recreation.

This report deals with the study described above and presents
its results and conclusions along with a recommended method of regulationl
to be followed if it is agreed that the reservoir is to be operated for
the prime purpose of water conservation. The report also recommends certain
precautions which should be taken by the Government should it decide to

authorize recreational development in the vicinity of this reservoir,
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INTRODUCTION

The construction of an earthfill dam on the Rat River near
St, Malo will create a storage reservoir with a capacity of 1,750 acre
feet. The total cost of the project was anproximately one guarter of
a million dollars. The dam was completed by the P.F.R.A., on behalf
of the Province, during the summer of 1959 and the reservoir was filled

during the soring of 1960.

The type of operation selected depends on the water conserva-
tion, flood control and recreational benefits which may be derived,
together with the extent of such benefits and their relative importance.
In view of the neglipible flood control benefits, emphasis has been
placed on the water conservation and recreational advantages which could

accrue,

A method of operation is sugpested which will prov?de a depend- .
able flow in the Rat River below the reservoir adequate for uses which
will occur in the future. Estimates of future municipal supply require- '
ments of the Villages of St. Malo, St. Pierre and Otterbourne as well as
agricultural requirements along the Rat River indicate that a minimum
volume of 300 acre feet per month, (or a continuous rate of 5§ cof.s.)
will be required. The method of operation outlined he;ein will provide
these estimated requirements. Such a reliable source of supply will
encourage these commmnities to make provision for jnstalling waterworks
and sewerage systems, A method of regulation has been determined to
ensure that operation of the reservoir will provide maximum water con=
servation benefits. This method of fégulation is recommended for

adoption.




It has been found that the method of operation referred
to above would result for the most part in reservoir levels subject
to comparatiyely small fluctuations during the summer months. This
would, sugpgest the possibility of some recreational development being
undertaken adjacent to the reservoir. Various aspects of this type
of development near the St., Malo Reservoir are'discgssed and certain
recommendations are made concerning precautions which should be taken
prior to authorization of recreational development around this reser-

voir,




ST. MALO DAM AND RESERVOIR

The St. Malo dam is a rolled earthfill structure on the
Rat River in Sec.2, Tp.4 Rge.LE, about one mile east of the Town of
St. Malo. The reservoir is about one and one half miles long with
an average width of about 1,000 feet, The storage capacity at full
supply level is 1,750 acre feet. The reservoir when full is 30 fee§
deep at the dam and covers an area of 145 acres. The dam is 1,500
feet long having a maximum height of 42 feet and a top width of 20
feet . Flood flows are passed by a fixed crest overflow spillyay
100 feet wide and 145 feet long. The stored water can be released
for downstream use through a three foot diameter corrugated metal
pipe 215 feet long controlled by a slide gate operated from the top
of the dam, The construction of the project began in the spring of
1958 and was completed in the summer of 1959, The location of the

St. Malo Dam and Reservoir is shown on Fig.l,
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FLOOD CONTRQOL

The storage capacity of the St. Malo Reservoir is 1,750
acre feet at full supply level, which represents the volume of runoff
that may be expected during a flood occurring on the average once
every two years, It is therefore obvious that the effectiveness of
the reservoir in reducing flood peaks is negligible. An additional
factor which limits the use of the reservoir as a flood control
project is the discharge capacity of the conduit through the dam
which is 124 ¢.f.s. at full supply elevation. This relatively low
conduit capacity does not allow large volumés of water to be passed
during the early stages of a flood and thus little or no capacity is
available at the peak to reduce high discharges downstream. A study

“

was made of the recorded flows on the Rat River near Otterbourne,
some 20 miles downstream from St. Malo, From this study, peak frequency
and volume frequency relationships were developed for the Rat River Basin
above St, Malo, and with these relationships, floods of various magnitudes

were routed through the reservoir to find the peak reduction due to the

reservoir, The results are as follows:

Peak inflew Volume Peak Reduction
Freguency c.f.8, Acre ft. c.f.8,
2% (50 year flood) 3,020 49,300 15 c.f.s.
3.3% (30 year flood) 2,440 43,900 10 c.f.s,
5% (20 year flood) 1,855 38,000 10 c.f.s.
6.7% (15 year flood) 1,560 32,700 10 c.f.s.
10% (10 year flood) 1,210 27,000 10 ¢.f.8.
20% (5 year flood) 710 15,100 10 c.f.s,

LO% (2.5 year flood) 360 5,700 171 c.f.8.



From the above table it is seen that the reductions in flood

peaks effected by the storage capacity of the reservoir are insignifi-

cant except for small veak inflows., The calculations were all based
on the assumption that the reservoir would be empty at the beginning
of the flood runoff, and therefore the peak reductions shown are the
maximum possible. In view of the comparatively small peak flow reduc-
tions obtainable it is concluded that flood control benefits need not

be considered in determining an operational procedure.

s
A



WATER REQUIREMENTS DOWNSTREAM FROM ST. MALO RESERVOIR

General

The principal use along the Rat River which would be made of
water available from the St. Malo Reservoir wbuld be to supply the
municipal and industrial requirements of the villages of St. Malo, St. .
Pierre, and Otterbourne, as well as providing a live stream for the
use of farmers living along the river below the reservoir., As discussed |
below it is estimated that the total future demands for such uses will
be about 300 acre feet per month, which corresponds to an average rate
of flow of 5 ¢.f.8. Under unregulated conditions the flow is less than-

300 acre feet per month 30% of the time.

Village of St, Malo

At the present time the municipal supplies for St. Male are
supplied by a well near the town and by hauling from a well at.St° Pierré.
Although there is now no water supply system for municipal distribution
in the Village much interest has been expressed by the residents in having
a water supply and sewerage system installed. The most attractive source
of water supply for the Village is the St. Malo Reservoir because of the
reliability and proximity of this supply as well as the quality of the
water in the reservoir. It has been estimated that if the population
of the Village increases at four per cent annually the future consumiptive

requirements will be about 25 acre feet per month in the next 35 years. -

e
Village of St, Pierre J

The Village of St, Pierre with a population of about 1,000

does not have a water supnly system at present., The municipal require-

e T
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ments are being met by an artesian well at St. Pierre. The water
from this well is fairly hard and no information is available as to
the reliable yield. It is expected that in the near future this
community will take steps to proceed with the installation of water
and sewerage system. The two possible sofirces of good quality water
would be Joubert Creek or the Rat River. The greater reliability of
the Rat River due in large measure to the St, Malo Reservoir would
favour its selection as the source of supply. It is estimated that
the consumptive requirements for municipal and industrial purposes

will be about 55 acre feet per month by the year 1995.

Village of Otterbourne

The present population of Otterbourne is about 200, The
Village has no municipal water supoly system but there is every like-
lihood that in the near future such a system will be installed. The
Rat River, being adjacent to the Village is the logical source. It is
estimated that the municipal and domestic water supply requirements in
the future from the Rat River for the Village of Otterbourne will be

about 20 acre feet per month,

Other Requirements

In addition to the potential uses of the Rat River below the
St, Malo Reservoir, described above, there are also those pertaining
to stockwatering and other agricultural uses, There are several farm-
steads adjacent to the river that are dependent on the river as a source
of domestic water including stockwatering. It is estimated that

an allowance of 200 acre feet per month would be adequate for
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', these needs. This estimate allows for seepage and other transmission
losses occurring along the course of the river in maintaining a live
stream adequate for agricultural purposes. Under natural coﬁditiogs
the discharge in the Rat River is below 200 acre feet per month aboﬁt

15¢ of the time,
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RECREATION

Considerable interest has been expressed in developing
recreational facilities around the St, Malo Reservoir. If it is
possible to maintain this reservoir close to a reasonably constang Z
elevation, then conditions might be favorable for such development.
However if this reservoir will be operated for the prime purpose of
meeting the requirements of downstream riparians, then it can be
expected that a constant water level can not be meintained. In view
of the fact that the future water needs of the Villages of St. Malo,
St, Pierre and Otterbourne will be dependent upon;flows in the Rat
River, an operation study has been undertaken with this being the
primary objective of the reservoir regulation. The pattern of
reservoir levels available with this type of regulation has been

analyzed to ascertain the extent of the variation in levels which

would occur,

If recreational interests decide to proceed with develop-
ment they should be made aware of the fact that the primary use to
be made of the reservoir is to provide for the requirements of down-
stream riparians. They must be prepared to accept without protest
such unfavorable reservoir levels as may result due to operation of

the reservoir for water conservation purposes.,

[
i
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RESERVOIR OPERATION

o %

Inflows and Losses ' o f}?;;i §?‘E
¢ 7{%’

Before undertaking a reservoir studv it is necessary to know ‘ ;.?ﬁii‘ié

the inflows that may be expected, For the purpose of this study the . LJ.O:’*Tét
35 year period,=192] to 1956 was chosen as being representative of tpe ) ' ‘f
runoff conditions that may be expected in the futurs. During this” - J‘ii-
period both floods and droughts were experienced. The study was baséd é L;j::;i
on flows as recorded in the Dominion Water Resources Papers for thqﬁ‘;’fvsi AT

Rat River at Otterbourne, modified by the ratio of the drainage areas” oy

above Otterbourne and St. Malo, ‘ “~‘,~' S

Evaporation from the surface of the reservoir, which at timeg:;: 58 'iihu
is as much as 6 inches per month, was determined in accordance with
estimates given in the report entitled "Evaporation from Lakes and 5&" ~‘ ¢
Reservoirs on the Canadian Prairies" prepared by the Prairie Provinces
Water Board, Other reservoir losses which are significant are seepage ‘.. - - .*
and bank storage and for the purpose of this study it has been assumed ‘ {'

that these reservoir losses will be 0,07 feet per month, o

Method of operation

The St. Malo Reservoir may be operated for various purposes. l
It has been established that the major purpose is to maintain a reliable f .
source of supply for municipal and stockwatering purposes for communities ( v
along the Rat River downstream from the Reservoir. It has further been
established that flood control benefits would be negligible and may

therefore be neglected, A secondary benefit could be recreation depend-
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ing on the extent of fluctuations in levels which result from operating
the dam for water conservation purposes. In order to determine the
potential reliable yield from the reservoir routing calculations were
carried out using the inflows and losses as outlined above., The rout-
ing calculations indicated that during the 35 year period considered,
the reservoir would have been able to maintain a minimum flow of 5 c.f.s.
in the Rat River. Under unregulated conditions the flow would be less |

than 5 c.f.s. 30% of the time,

Under the type of operation outlined above the maximum and
minimum mean monthly reservoir levels were found to be 842.29 and 814.16
respectively, a range of about 28 feet, The maximum daily reservoir
level was calculated to be 845, With an estimated two feet of wind
set-up and wave uprush, Qgrts of the reservoir area would be flooded
up to the 847 contour which is seven feet above the spillway crest,
During the summer seasons, the lowest and highest mean monthly eleva-
tions were found to be 834.6 and 842,0 respectively, giving a range of

7.4 feet,

The mean monthly reservoir elevations for the 35 year period

as determined from the rowting calculations are ghown on Fig.2.
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CONCLUSION

The flood control benefits of the St. Malo Reservoir are
negligible and may therefore be ignored in establishing the rules of

regulation to be followed in operating this reservoir.

The use of the St., Malo Reservoir which would be of the
greatest benefit to those concerned is water conssrvation for municipal
and agricultural purposes, It was found that the reservoir could be
operated to maintain a minimum flow of 5 c.f.s. Under unregulated
conditions it estimated that a flow of 5 c.f.s., or less occurs 30% of
the time. This flow would be adequate to meet the estimated future
demands for the municipal requirements of the Villages of St. Malo,

St, Pierre and Otterbourne, as well as the domestic and stockwatering

requiremente for those living adjacent to the Rat River below the

Reservoir,

This method of operation of the St., Malo Reservoir, if it haa
been followed over the 35 year period from 1921 to 1956, would have
resulted in a 7.4 foot range between the maximum and minimum mean monthly
elevations obtaining during all of the summer seasons in that period.

The maximum fluctuation in any one summer would have been five feet.
Having regard to these variations in elevation it would avpear that the
recommended method of operation for water conservation would provide, on

the whole, a pattern of reservoir levels reasonably well suited to recrea-

tional development,
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RECOMMENDATIONS

Rules of Regulation

The study which has been undertaken indicates that certain
water supply and stream flow regulation benefits would have been
available over the 35 year period covered by the study. On the
assumption that runoff conditions in the future will be similar,
it may be expected that these benefits will be available if the - h‘:t ;
same tyve of operation is followed. The rule of regulation followed f‘
in the operation study and which is recommended for implementation byV', j“

4 4

the Government in establishing policy for the operation of the St. Malo

Reservoir is as follows: Release at least 5 c.f.s. continuously, which £l f‘,

e

is 300 acre feet per month, from the Reservoir.

In the event of a drought more severe than any recorded in
the 35 year period studied it would be necessary to modify the method
of operation. Such modifications, when and if required, will have to
be left to the judgment of those responsible for operation of this
reservoir at that time, If such a situation arises, cognizaqce‘ﬁill T

have to be taken of the minimum requirements along the Rat River at

that time,

Recreational Development

Since operation of the reservoir as recommended will, for the
most part, produce levels reasonably well suited to recreational
development, it may be anticipated that there will be a demand for
aporoval of such schemes. To minimize complaints likely to arise in

the future from such groups, it is recommended that the following
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measures be taken prior to the authorization by the Department of
Agriculture and Conservation of any recreational development or

activities in the immediate vicinity of the reservoir,

1. The applicants shall be formally adv%sed that their
rights will be subject to such fluctuations in reservoir level as
mav occur either due to flood conditions or as a result of the
operation of the reservoir for the prime purpose of meeting water

supply requirements of downstream interests,

2. The Department shall satisfy itself that no recreational
development shall be permitted or located which will increase the

hazard of pollution of the water in the reservoir,

3. Construction of buildings, boat-houses, docks, or other
facilities likely to be affected by flooding shall not be permitted

below elevation 847.



P31V NIXO¥ddY

'

:4
QP uoiy
%66 ..wt/.w
A)
w .
.
-—.\ 5= '\v\\l\.\l \

S I
1 >mmmmy4ﬁ
~

!

R

\

2141Dvd

avandorg vy /F
Nrequiang

:

~

Avalvy 1y
Y4y

.
> °
I%N8NIdVE 3 A8 NMVNQ
ON T4
08 / AVW  3ivyg A8 J3¥VdIYd
1 914 ERICKCIENESRIZI ] A
dI0OAHY3S34 OVW LS
AQNLS NOILVH3JO MIOAN3SIM OTVW 1S . [ . gl oN

£
<
¥
3

HONYYE NOILYAYISNOD ANV TONINOD d3LlVM
NOILYAMISNCD GNY 3¥ALINDINOY 40 LINIWLEYLIQ
YEOLINVIN 40 3IDNIAOHJ

3dINNIM O

v

96L SAVMUVH
e

e
]
H




i

t
!
booeo-
1

PROVINCE OF MANITOBA

B L R i

OF AGRICULTURE AND CONSERVATION

ST. MALO RESERVOIR OPERATION STUDY

DEPARTMENT

WITH
PROPOSED METHOD OF GPERATION

:
19____

19

17-1-1002

234

1438

aNnc

ke tif).

19

Jaq
143S

jaNar

-y

ﬁ.t(l

19

L

4d3S

ANDC

E. SAPINSKI

i956...

1955 .

'
v -~
T ——

1254

R e R =

T

P

5

1983

!

- H . o P
T S Lraasy
. N o
P M WS S INAT
. e I ! M..
; N ; PLat -
: m. + - - ] - ‘ ¢‘x~ -t 1
— . i —
: R R - ! A 8¢
N i i A.Lr.um
oy “ | 0_ -
T ' T EEELLLA VY
: : ' )
. , P .
) T f. sl wen D
. 33af
.5 la3s o_
!
,» Nart o
. - S g
. A LT
3ad

‘435

i

|

§

{
B
N

|

1.
- e - aNar ol
' - o L e B
I T N Ly
[ .- N S — BXI
: : . . <
! i . N to s T
[ | ! . K
‘ I LI N o
i i g
Y s oot e
. PO . T wa| &
- _. .
[
3
i

1947 .

e ey

f
1
.
i
)
[

A

1946

1945

ikl

1944

1343

1—41‘[1-’1.

; ; :
; i . i Sy
¢ . H o . e . '
; L : ; o™ e
| , o
: = T T T T T T T T e
. ' i : R B !
- Tl S . N v S O EYW m
SRR ! ' : : REENE
PR P T FET)
<. 4 R . 1
2 L3 . e
! . i R 1437
L N AR S B ' i i —
M i I A , - uz.‘:M
[P . . Lo R IOe
..:.,WWM M : \ w R B uvey O
: = : T i
W - ED 2 5 0 S S 0t N S DS R
RO ¢ . . [ SRR
: ! - , , . f
) - ! H 1d1s
SNl CE B . _N . SNt g
N + X |T‘ h— ¢ Ty H . INGT A
w c i « . o
! “ B - i L =
4 i 1 { d
i 4 R i . i v 534
o i i 1 S !
| ; — . _ ; H w438}
.l . Inl.!.;r».q U S |t+ e ] 3
" " ; i : : anne
m i | ; 3 o
b | u A | } . ” Hyw w
. t 4
I .‘ : w : - T 334
N J i ;
. . ! ! . ' ]
' N m ! | Lais
s ! -t e R S | ..
[ N I A v DR S S ) -1 . .7: T annc) o
- RN 1 { H . 1 !
[ | H S s
D ! ! ' _ ; m : { wvnt 83
- ! \ﬂn m - B t
H ] Ly i Cy MEFEL]
! 4 L w ' " | -
. M 4 . ﬁ‘ h : ; ' mr:m !
i ! : L L O S . ~
Tt lw - T - ,»«M - g T b T ” w . R P
. ! . i i .
A t i ol
: w ’ —tn i Hyw| 2,
I ) - .
P RV
; | | |
. b . m S ; la3s ol
- . . . S
+ r’» - rv:vql!mf - o e St N : T __ i RSO o auanaes PIVEFS e
) e Sy . _ B
L * . | H uvn w
M + ” A ANFS)
| N E | i : _ h
14 b R . : H i N FUELS
] . ﬁ ! '
c

— —— r-4.—_.-*___4_l e
1935 . .

0

|
i ' ¢ ¢ f HYw
! ; i i W
! t : RS ! ‘ 333
w . ) - 1438 L
¥ l i N M s . f
\wn - -t - \.w» T TS h .v.l.,tl,,,i‘t,'..zl,.‘lL.l.!w\“r‘.‘.: T Tiavar] e
. [ ' Lo, - . “ { .
o ! b m | wvw| O
; I [ { \
" T T T " 340
H . - B ] " -+
o HE— !
: 1438
e m I
R SN —- SR e foe R S “
! v t

-

1 3.3

[
4
i
'
P
t
4
i

‘ :‘.”;';”f ""."J”.”‘:':’T‘} :

|-

i

!
!
!

[RF.

i
x
1
|
1
!
¢

12.32

JESER KGN S Fp .

e e "

o
: R
: - . 53¢
H i ’ i
H . Tl m ’ “[» adas|
NS SRS S S S— . SO T S ne S S JAN
: BRI . - i i R =
: ) w ; { ) ~ : . wvw! @
. . ] ' “ o -
b g  — 4 d .
| " - ’ _ : . b ) _ : Vo - h .y {tans
. o ; X ; H . o .
m SR S T ) Lw Coeei fANAS m
’ . R B I
w . . | i w_.wf ..m.u u. X HYW wu
. Vo A . o N e " _ NN Tl PR SN s
O e , U T D L _
ol o - HECRERES ”_ C )
- f e L i : o _ ; P,y L b
i |- ! ) cr “ SRS LUl
N i ._, “ ) _.¢ T .rNJ.
H _ . { _ w.! —_ ! . H —
2 | o i SRR SRRE 1
R _ i ; ! i ' | i ! ldax i
S SN VU UUUNE AUUSUUNES SO S SRR RSSO I i v '@
d i \ T : “ [ “ i N "uz_: e
i . L. . \ . [ t .
; | “ ; » ’ _# | ) . “ . 1 | Rl mu
! H . | (. i . P A
- ! T I T 333
| ; “ ” L , | | | , _
i o : : ) b : i 143s
i { i ¢ Lot . . R ’ _ . . . S L ~
= | N T b - »“ o * ,. Tlanncl e
! i ' I O S i A
“ ' M , Hw . m H w < m HYW w
! — A ai - .
’ H : HBE EEL
— e ,
n A ) L . “ : : ,. . L 1 rass 6
S A &m:‘lq ~1|[\T!|| o T —- H IS el oy
: R A P i ! St -
beooo : i - R
w ‘F I - ; * T 513
o | S - ““ " FUELL
. N I C - o ! )
—" * N 7 , SR e
A _H . m . i ; Pioio e
+ , ; 314
1 ! o ' { : ! 1 ~ I
i ' { 1 . . o
) i B _ . “ . » i . M : ” u; 4438 ‘
—— et :qiﬁ.ﬁyo:.x e t\%,. e -+ - 1 ~swnr| o
Loy O w . i ' ! g .
.JL . “ , - P i [ o I T m
U i i ! . : : i
s AR R R R T
: o , ‘ Lo oo ! s ans| |
R . : . . : . ; : ]
A e RN WU 1 . N
. _ .‘m‘ i .”.‘,uzfi
1 . - BEE : M ) I L R S
. . . .. | ' [ L et
R 1 ! [RE
R A N T - i i t
,,,,, R L | | el
: oo b ; : : i o ;|
- ﬁ. o “ - e RS ke |M.. - = ~—— annar u
o _h ! m HYwW m
..... - : “ RE

 —

'

1021

842
840
839
836

o~
o~
© L]
NO

1334 N

o]
o

11vyA3N3

0

818
816




