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Progress Report.
Of the Hydrometric Survey of Manitoba
For the Climatic Years 1916-17, 1917-18.

PART I.

INTRODUCTION.

The report herewith presented combines the results of hydrological obser-
vations in the province of Manitoba for the period January 1, 1917 to September
30,1918.

^

Previous reports have contained data covering a calendar year. Since this
was an arbitrary' period, chosen without reference to the yearly cycle of hydro-
logical events, it was decided to change from the calendar to the climatic year.
This decision was reached at a con^'erence of the heads of the several organizations
interested. The period chosen as most representative was from October 1 to
September 30. This period has been adopted by the following organizations
which gather hydrological data:

—

Hydrometric Survey—Manitoba
Hydrometric Survey—British Columbia
Water Power Commission—Province of Nova Scotia
Water Power Commission—Province of New Brunswick
Reclamation Service—Department of the Interior
Hydro-Electric Power Commission of Ontario.

The interval January 1, 1917, to September 30, 1917, covers the transition
period, while the rest of the period covered by this report represents a full
climatic year. For purposes of economy the data for these two have been
combined in this report.

During the first period conditions were such as to produce a minimum run-
ofT. This was particularly noticeable on the Winnipeg drainage area, where the
lowest recorded discharges during the summer months occurred. Similar con-
ditions were also noted on other streams. During the second period, especially
the spring of 1918, very high discharges were noted on those streams draining
the territory to the ea.st of lake Winnipeg.

ORGANIZATION AND SCOPE.

Following the inception of the work imdertaken by the Winnipeg River
Power Survey, the Hydrometric Survey of Manitoba (formerly Hydrographic) was
organised in 1912, superseding the former organization. It is a subsidiary
organization of the Dominion Water Power Branch, the latter forming a sub-
division of the Department of the Interior, Ottawa. The Survey is, therefore,
not a Provincial but a Federal Go\ernment Organization.

The energies of the Survey are directed toward the gathering of stream flow
data and making of power and storage investigations.

The Seld covered by the investigations of the Survey comprises the whole
of Manitoba. In addition, certain investigations outside of the province have
been carried on. These relate to storage questions, having a bearing on stream
regulation and power development wit'iin the province. Such outside investi-
gations have been confined almost entirely to the upper part of the Winnipeg
River drainage basin.

64799—1



2 DEPARTMENT OF THE INTERIOR.

For some time past the Survey has also been advising the Ontario Depart-

ment of Public Works in the operation of the Norman Dam and regulation of

the Lake of the Woods.

DISTRICTS.

For purposes of organization and for convenience of descriptions, the whole

territory covered by the work of the Survey has been separated mto several

main divisions. These conform generally to the several drainage systems

covering the province. They may be enumerated as follows:

—

1—Lake of the Woods Outlets.

2—Winnipeg river and Tributaries.

3_Rp(l River and Tributaries (excepting the Assuiiboine river). -

4—Assiniboine river and Tributaries.

5—Saskatchewan river and District west of Lake Winnipegosis.

6—The East Shore of Lake Winnipeg.

7—Nelson river and Tributaries.

Below are listed the stations maintained by the Survey. In the first list

appear the names of these stations for which continuous records of discharge are

available. In the second are listed stations at which meterings have been

secured, but for which continuous records are not available. It should be pointed

out that whiU> continuous records of gauge height have in some cases been secured,

for various reasons, estimates of daily discharge have not been made; the stations

are, therefore, cla.ssed as miscellaneous. The third list contains the names of

stations at which gauge height records only have been obtained:

—

Reoclar Metering Stations.

Stiilimi N'o.

r> Mill
:> MJi
ft MKi
5 SAi
5 LMi
.-i PKi
.-. PK,
5 PK.
-. PEi
ft PE4
r, PKs
ft RA.
ft UU
ft .MFi
ft MF,
ft MK4
5 1 El
au,
ft OKi
5 or,
5 0Di
ft OD.
5 I.Ci
5MF«
5 KI.1

ft KJi
SOH,
ft MDi
ft NGi
5 NFi
ft I.Ei

5 IJ.
5PHi
SPFi

Name.

6PE10
6MFt
6LEt

LorntioD.

Assiniboine river

Awiniboine river

Asainiboine river

Brokenhcad river
Fairford river

East branch, Winnipeg river

West branch, Winnipeg river

Western outlet, L. of Woods
1.8ke of the Woods outlets
Lake of the V.'oods outlets

Lake •
' the Woods outlets

Manig-tay- o river

Mossy river

Minnednsa river (L. Saskatchewan)
Alinnedosa river (L. Saskatchewan)
Minnedosa river (L. Saskatchewan)
Nelson river

Ochre river

Rat river
Red river

Roseau river

Roseau river

Red Deer river

Rolling river

Saskatchewan river

Saskatchewan river

Heine river

Shell river
Souris river

Souris river

Swan river
Valley river

Whit<mouth river

Winuipeg river

Winnipeg river

Winnipeg river

Whirlpool river

Woody river

Rrandon
Heiulingly
Millwood
Sinnot
Fairford
Kcnora Power House (Headrace)
North Tunnel Island
Niirman Traffic Bridge
.MiH"A"
Mill "C"
OldK.L.M. Co
Above Wood Falls

Below Fork river

Bcilbys Bridge
Middleton Bridge
Indian Bridge , ;

Four miles above Shell Rapids. .

.

Ochre river
Otterburne
Emerson
Baskervillcs Farm
Stuartbum
Hudson Bay junction
C.N. R. Crossing
Head of Grand Rapids
The Pas
St. Anno des Chenes
Asessippi
Wawanesa
Melita
Swan river
Valley river
Whitemouth
Slave Falls
Seven Sisters hapids
Whitedoc Falls
Danvers
Bowsmon

File No.

Ala
A.l.c
Aid
B.»a
F.l.a
L.l.a
Lib
L.l.c
L.l.f

LIB
L.l.e
Ml.

a

M4.d
M.7.t

M.7.h
N.l.e
0.1.

a

R.I a
R.4.a
K.S.b
R.S.e
R.6.S
R.7.b
S.l.a
S.l.d
S.2.a
S.3.a
S.i.a
S.4.b
S.6.a
via
W.l.»
w.e.d
W.6.V*.
W.6.W
W.10.»
W.llB
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.

Miscellaneous Meterino Stations.

Name.

Bcren* river
Bcreu river
Beren* river
BirdUil creek
Bloodvein river
Boyae river
Boyne Chaonel
Elm creek
Lake of the Wood», CPU. culvert
Minnedbaa river (Little Saakatchewaii)

.

MinoedoM river (Little HiwikatclinwaD)

.

Pioawa channel
Pinawa channel
PiseoQ river
Tobacco creek

Locatirtn, File Nti

Above Little (iranil Kapidn
Route channel
Below Night Owl Kall.^.

Birtle
Kight milcn alwvR mouth. .

Eaat of Carman
North of Homewood . .

Kunyon's Farm
Ut Went Keewaiin
Minnedoaa Power lioum'
Miildlcton Hridge
Below Control Dam
Tailraoe. WE Hy. Plant
AlwvB Hhiniug Fall«
Two miles North of Roland

1 Bib
B.l .'

1 Rid
B4.U

' B .5 tt

1 B.tla
1 B.e.b

. .1 E.4.a

..
j L.l.i

. 1 M.7c
M.7.m

: P.2.b
P.2.0
P4.d
T.2a

Hecular CJaimjino Stations.

File No. Name.

ni a
F.3a
LI.

a

Lid
Ll.m
L.l.p
L.l.u
L.2.b
L.4.C
M.2.C
M.7.C
N.l.a
N.l.h
N.l.k
0.3.a
P.2.a
P.2.b
P.2.C
P2.h
P.2.i

P.2.k
P.21
P.2.m
P2.t>
R.4.d
R.4.e
R.4.f
W.4a
W.S.a
W.fia
W.Oag
W.e.b
W.g.ba
W.a.bb
w.e.d
W.e.da
W.e.r
W.6.f
W.6.1
W.6.M
W.e.db
w.a.g
w.e.fi
W.e.ae
W.O.i
W.6.k
W.e.af
w.6.1
W.6.m
W.6.n
W.6.0
W.Bp
W,6.q
W.8.a

I.ocation.

Birens river (Lake Wjanipeg)
Family lake
Lake of the Woods
Lake of the Woods
Lake of the Woodn
Lake of tne Woods
I.ake of the Woods
La Salle river
LacSeul
Lake Manitoba
Minnedosa river (Little Saakaichewan)

.

Nelson river
Nelson river
Nelson river
Otter creek
Pinawa channel
Pinawa channel.
Pinawa channel !!".!!!,!., W

Berens rivr.
Hud.i<>n Bay I'o.>t.

Kenora Power llou-se (Tailrace).
Norman Dam.
Ontario O P.W,, Ijike Gauge.
.Automatic Gauge. Kenoru.
Keewatin River Uaugi', Mill ".A

"

Sanford.
Automatic GauKe, H.B. Post.
Delta.
Minnedosa Power House.
Norway House.
Manitou Bridge Crossing.
Kettle Bridge Crossing.
Scandinavia.
Abo\e Control Dam.
Automatic Gauge below Control Dam.

Pinawa channrl
Pinawa channel . .

.

Pinawa channel. .

.

Pinawa channel. .

.

Pinawa channel...
Pinawa channel. ..

Red river
Red river
Red river
Lake Winnipegoais
l.Ake Winnipeg. . .

.

W'iniiipeg river, . .

.

Winnipeg river. . . .

Winnipeg river. . .

.

Winnipeg river. . .

.

Winnipeg river. . .

.

Winnipeg river. . .

.

Winnipeg ri\-er. . .

.

Wiiuiipeg river ....
Winnipeg river. . .

.

Winnipeg river. . .

.

Winnipeg river
Winnipeg river. .

.

Winnipeg river
Winnipeg river
Winnipeg river. . .

.

Winnipeg river. . .

.

Winnipeg river. . .

.

Winnipeg river. . .

.

Winnipeg river. . .

.

Winnipeg river. . .

.

Winnipeg river
Winnipeg riv»
Wmnipeg river. . .

.

Winnipeg river. . .

.

Whitemud

v.. Hy. F'orebay and Tailracc.
Intake.
Above Sharkey's Dam.
.\bo^c Diversion Dam (MH.S ).

.\bove Diversion Dam (W.K. Ry ).
Below Diversion Dam (WE. Ry.).
Automatic Gauge, above Control Dam
Redwocxl Bridge.
Morn.-*.

Elm Park Bridge.
W'innipegosis.
Wmnipeg Beach.
Minaki.
Below Twin Falls at B.M. I80A.
Tailrace, Point du Boi.s.

Forcbay. Point du Bois.
Above .Screens, Point du Bois.
Above Slave Falls.
Below Slave Falls.
Above Seven Sisters.
Foot of Seven Sisters.
Above Eightfoot Falls.
Below Eightfoot Falls.
Automatic Gauge, above Slave Falls.
City Tramway Bridge.
Foot of 1st .^IcArthur Falls.
Foot of 2nd McArthur Falls.
Head of Grand du Bonnet.
Head of Little du Bonnet.
Foot of Little du Bonnet.
Head of Whitemud Falls.
Head of Silver Falls.
Foot of Silver Falls.
Head of Pine Falls.
Foot of Pine Falls.
Fort Alexander.
Holmfield.

A list of gauging stations operated for a time bv the Survey, but since

No 22*fOT 1916
^^'*^^ ^^^o^^» are available, appears in Water Resources Paper

6<7n-i)



IHiPARTMEST OF THE INTERIOR.

DEFINITION OK TKRMS.

The volume of wutcr flowing in a Htrram—the "run-off" or "discharge"—is

expres-sod in various terms, each of which has become associated with a certain
class of woric. These terms may lie divided into two groups: (1) Those which
represent a rate of flow, as "second-feet," "miner's inches" and "discharge in

second-feet per square mile;" and (2) those which represent the actual quantity
of water, as "run-off depth in inches", "acre-feet," "mile-feet" and "millions
of cul)icfeet."

The units used in this series of reports are "second-feet," "second-feet per
scpiare mile," "run-off depth in inches," "acre-feet", "mile-feet" and "millions
of cubic feet." They may be defined as follows:

—

" Second-feet" is an abbreviation for cubic feet per second (c.f.s.). A
second-foot is the rate of discharge of water flowing ia a channel of rectangular
cross section, 1 foot wide and 1 foot deep, at an average velocity of I foot a
second. It is generally used as a fundamental unit from which others are com-
puted by the use of factors given in the following tables of equivalents.

" Second-feet per square mile" is the average number of cubic feet flowing
per second from each square mile of area drained, on the assumption that the
run-off is distributed uniformly both as regards time and area.

" Run-off depth in inches" is the depth to which a drainage area would be
covered if all the water flowing from it in a given period were conserved and
uniformly distributed on the surface. It is used for comparing run-off with
rainfall, which is usually expressed in depth in inches.

" Acre-feet" is equivalent to 43,560 cubic feet and is the quantity of water
required to cover 1 acre to the depth of 1 foot. The term is commonly u.sed in

connection with storage for irrigation or power.
" Mile-foot" is equivalent to 27,878,400 cubic feet, and is the quantity of

water required to cover one square mile to a depth of 1 foot, and is equal

to 640 acre-feet.
" Millions of cubic feet" is a term frequently used to express qimntity of

storage. When the quantities are of sufficient magnitude the unit is increased

tt) that of " Billions of cubic feet."

Certain terms not in common use may be defined as follows:—
" Control," " controlling section " and " point of control " arc used to

designate the cro.ss .section of the stream below the gauge which controls or

regulates the height of the water surface at tlie gauge. The control may not

be the same cross .section at all stages.
" Discharge relation " is the relation of discharge to gauge height.

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for u.se in hydraulic com-
putations:

Table for converting velocity in feet per second into velocity in miles per hour.

[1 foot per KCODd—0-681818 mile per hour, or very nearly mile per hour. 1 mile per hourol -4667 foot per mcoiiJ,

or vrry nearly 1) foot per second. In computins the table the values 0-68182 and 1 -4667 were used.)

fnits.

Tenths.

I 2 3 * 5 6 7 8 9

1

000
0-682
1-360
2 050
2-730
3-410
4-090
4-770
5-4.50

6 140

0-068
0-750
1-430
2-110
2-800
3-480
4 160
4 840
5-520
6-200

0-136
0-818
1-500
2-180
2-860
3-5.50
4 230
4 910
5.590
6-270

0-205
0-886
1.570
2-250
2-930
3-610
4 300
4 9S0
5-660
6-340

0-273
0-955
1-640
2-320
3-000
3-680
4-360
3 030
5-730
6-410

341
1 020
1-700
2-390
3 070
3-750
4-430
3 110
5-800
6 480

0-409
1-090
1 770
2-4-50
3-140
3 820
4 -.500

5 ISO
5-860
6-3.50

0-477
1-160
1-840
2 -.520

3 200
3-890
4-570
5 250
5-930
6-610

0-545
1 230
1-910
2-590
3-270
3-950
4-640
3 320
6 000
6 680

614
1 300

2 1-980
3
4
fi

6

2 660
3-340
4 020
4-700

7 5 390
g 8-070
9 6 750
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Table for converting (liwhnrge in wcond-feet per mqunrv mile into run-ojf in depth
in inchen over the area.

Ihiiehtm in

prr Miiura mAr.

I

2
3.

4
5
A.

7
8.

U.

I (U> 28 itayn

Hun-ull in inrbn

39 dayn
i

(13710 1 041
07438 3-1183
I1I57 3 134

0-14876 4 46.5

0-18405 5 207
23314 6-348

0-36033 7 389
0-307M 8 Xll

33471 » 373

30 •Uy>i 31 lUy*

1 1 16 11 -VI

3 331 3-:«)6
3 347 3 45U
4 4«3 4 613
5 578 5 764
6 AM 6 917
7 810 8-070
8936 9 233
10 <m 10 :J76

NoTB.—For part of month multiply ih^ valun ((."• one day by tim number of ilayi.

Table for converting dincharge in aecond-Jeet into run-off in acre-feet.

Dincbarie ii

•HTond-fe^t

.

1 day 38 day!*.

Run-off in arrp-fi.*-»

I

29 day*. :*0 ilayt. 31 dayi.

1 983
3-967
-•> 9.i<t

7 9.M
9 917

11 -UK)
13 880
15-870
17-850

.V)-.V» 1 .57 -.53

1 1 1 10 1 115 Oil

166 (Ml ! 172 60
223- ID 3.10 10
2-(7-70 287 60
.^«-20 1 :i45 10 1

.'188-811 403 60
444 .10 460-11)
49U-80 1 517-70

-59-50
I

61-49
119-00 133-00
178 -.Vl 184 .V)

238-00 346-00
297 -.50 1 307-40
.•157 (JO

'

368-90
416 .V)

I

430-40
476-00 I 491-90
.53.5 .V»

I .553 40

NoTi — For part of a month multiply vahw-n for one day by tho numlirr of duy-<

Table for converting discharge in second-feet into run-off in millions of gallons.

DiM'harge in

MTond-fw-t.
1 day.

1 0-646;i
3
3,

1 39:«i

4 2 .5850
5
6

3 2.320
-'1 8780
4 - 5340

8 5 1710
9 5-8170

Kun-ofT in millions of KallonN

38 daya.

18-10
:w 20
.54 .30

72 40
90 -.50

itmmi
126-70
144-80
1C2 00

39 day A. M> dayn. 31 dayi

18-74
37-48
56 33
74 96
03 70
113 40
131 30
149-00
168-70

19 30
:w-78
.58-17

77 56
Wi 95
116. 30
135-70
1.55-10
174-50

30-04
40-08
60-13
80-16
too 20
130-'>0

140 -.iO

160-30
180-40

Note.—For part of a month multiply the value for one day by the number of day».

Table for converting discharge in second-feet into' run-off in millions of cubic feet.

Diwharite in
second-feet

.

Run-off m million:* of cubir fp«'t.

1 day.
! 28 days.

j
29 days. .Wdays. 31 days.

1. . . 0-0864 i 9..1IQ 1 7.^nM .>.iui-} 1 o.^yw
2
3

1728
0-2592
3450
4320

0-5184
6048
6913

0-7776

4-838 5 012 1 5 184
7-2.57 7 518

I
7-776

0.tj7() \n.noA 1 iit.-iAw

5 356
8-034
10-712
13 390
16-068
18-746
21 424
24-102

4
5
Ci . . .

12-095
14-514
10 9.33
19. 3.52

21 771

12-530
15-036
17-542
20-048
22-554

!2-960
15-5,52
18 144
20-736
23 328

8
9

Kent.—For part oi a month multiply values for one day by the number of days.

1 second-foot equals 35-71 British Columbia miner's inches, or one British
Columbia miner's inch equals 1 • 68 cubic foot per minute.

1 second-foot equals 6 • 23 British imperial gallons per second ; equals 538,453
gallons for one day.

1 second-foot equals 7-48 United States gallons per second; equals 646,317
gallons for one day.

1 second-foot for one year covers 1 square mile 1 • 131 foot or 13,572 inches
deep.
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1 second-foot for ono year eqimlH 31,536,000 cubic fwt; cqualn 724 acre-feet.
1 wccond-foot for one hour equals about 1 acre-inch.
100 Britinh imperial Rallons jM'r minute equals O-208 Moconii-foot.
100 United States gallons jM-r minute equals 0-223 srcond-foot.
1,000,000 British inqn'rial gallons jht day equals 1-80 second-foot.
1,000,0(X) United States gallons jxr <lay e(|uals 1')') second-foot.
1,(KK),000 British imperial gallons «'(|uals 3 -OS acre-fej't.
1,000,000 United States gallons e<iuals 307 acre-feet.
1,(HM),(KK) cubic feet equals 22 '.t.') acre-feet.
1,000,000,000 (1 billion) cubic feet e<iuals 1 1 ,.'i70 second-feet for one day.
1 ,000,000,0(K) cubic feet equals 41 1 second-feet for one 2S-dHy month.
1 ,000,0(K),000 cubic feet ecjuals 3iM> seconil-feet for one 2U-duy month.
1 ,(K)0,000,0(X) cubic feet c(|uals 3Hli second-feet for one 3()-diiy month.
1,(MM),000,000 cubic feet e<iuals 373 second-feet for one 3l-dHy month.
1 acre-foot etjuals 43,.')fl0 cubic feet.

I acre-foot equals 271,472 British imiK>rial gallons.
1 acre-foot equals 325,850 United States gallons.
1 inch deep on 1 .squart' miU' eciuais 2,323,2(M) cubic feet.

1 inch deep on 1 square mile equals 0737 second-fool jht year.

oc^} ^""* deep on KM) square miles cjuals 2-7!) billions of cubic feet, eciuals
3,227 second-feet for 10 days, 1,070 sccond-f«('t for 30 days or 88 second-feet
lor one year.

1 foot equals 0-3048 metre.
I mile equals l-ti(M»35 kilometre.
1 mile equals 5,280 feet.

I acre equals 0-4047 hectare.
1 acre equals 43,.'JG0 square feet.

1 acre equals 209 feet square, nearly.
1 square mile equals 2- 59 square kilometres.
1 cubic foot eciuals 0-0283 cubic metre.
1 cubic foot of water weighs 62-43 pounds.
1 cubic meter i)er minute equals 0-5886 second-foot.
1 horse-power equals 550 foot-pounds per second.
1 horse-power eciuals 76-0 kilogram-metres per second.
1 horse-power eciuals 746 watts, or - 74(1 kilowatt.
1 horse-power equals 1 .second-foot of water falling 8-80 feet.
Ij horse power equals about 1 kilowatt.
To calculate water-power quickly:

second-feet X fall in feet ^11= net horse-power on water-wheel, realizing
80 per cent of theoretical power.

METHODS OF DETEUMININCl DISCHARCJE.

There are a numl)er of mc'thods employed in determining the discharge for
streams, each of which has its own particular advantage when employed under
certain conditions.

These various methods have been discu.ssed at length in a previous publica-
tion so are not included in the present report. Those desiring information along
these lines will find the subject well covered in Water Resources Paper No. 4
of the Dominion Water Power Branch.

EXPLANATION OF DATA.

For each regular gauging station the following data, so far as available, are
given:

—

1. Description of Station.
2. Table of Discharge Measurements.
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3. Tuhlv uf Daily DiKcharKOH.

4. Table of Monthly DiHcliurK*' and Kun-ofT.

Under description of Station, the following inforniution is given:—locution

and in»4tallation of the ntation, mcthcKl of deterinininK diHrhiirf(<-, chaructcristicH

of channel, extent of druinttKe iireti and control of factors, if any, which nuKhi
affect the discharge-relation. A statement is also made as to The accuracy

and reliability of the data.

The Table of DischtirRe Measurements niv«'s the date uf the measurement,
gauge height, and discharge in second-feet.

The Tabhi of Daily Discharges gives the discharge corresponding to the

daily observed elevation of water-surfme at the station. Where observations

are made more fre(juently than onc«' a day, the mean of the day's readings has

been used in com]>uting discharge.

Attention is calleil to the fact that the zero of the gauge Ixars no relation

to zero flow or the bottom of the river.

The measured discharge and corrcs))on(Ung ol)served gauge heights are

the ba.se data from which the discliarge niting l.ibles, daily di>charF?es and
monthly discharges are computed.

The Discharge Hating Table, which is not published in tnis reiwrt, gives

the discharge in second-feet, correspon<ling to increment of one-tenth t)f a foot

in gauge height and covers the range in stage of the river recorded during the

p«>riod for which the table is applicable. At such times as the gauge height id

t«'mporarily aff«'cted by icen-oviT, backwater, etc., the discharge relation is

not applicable nnle.-*.-; proper corrections to the gauge heights are kiujwn and
applied.

In the table of monthly discharge, the cc' headed " Maximum "

gives the mean flow for the day of highest discha- it is evident that there

may have been short periods when the discharge w s higher than that given

in the column. Likewise in the column of " ^Iinimum " the quantity given
is the mean How for the day of the lowest discharge. The column headed
" Mean " is the average flow in cul)ic feet for liie month. On this mean are

based the computations of run-off which have previously been defined

The drainage areas as given for each station have been obtained by pla-

nimeter determination from the latest available departmental maps.
The base data presented in this report, unless otherwise stated in the

description of station, has been collected by methods commonlj' in practice

and dcscrilwd in previous annual reports.

PUBLICATIONS.

The data gathered by the Survey is published by the Dominion Water
Power Branch in the form of water resources papers. The tlata are prepared
and app«'ar as promptly as possible in printed form. These publications may
be had, either on application to the Director of Water Power, Dominion Water
Power Branch, Ottawa, or to the chief engineer of the Hj'drometric Survey of

Manitoba, W^innipeg, Alanitoba, where a limited supply of the publications
is held for local distribution.

Those publications dealing particularly with the stream f?ow and water
powers in Manitoba are listed below :

—

Water Resources Paper No. 3.—Report on Power and Storage Investiga-
tions, Winnipeg River, by J. T. Johnston, C.E.

Water Resources Paper No. 4—Stream Measurement Report of the Mani-
toba Hydrometric Survey to the end of 1914, by M. C. Hendry, B.A.Sc.

Water Resources Paper No, 7—Report, on the Manitoba Water Powers,
by S. S. Scovil, B.Sc.

Water Resources Paper No. 19—Stream Measurement Report of the
Manitoba Hydrometric Survey for 1915, by M. C. Hendry, B.A.Sc.
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Watir K.Hi.uniH \\\\\k>t No. 22 Sln-uin M.-iwunim-nt Uo|M>rt of tin-
Miiiutohii llytironiftric Siirviv for umi, hv M. ('. Ilviidry, M A.S*-

WnliT Kt'soiirrrH Va\wT No. 24 J^tnuin MVii^urtiiifiit H."|M)rt of "tlic
Hydroniftric Survoy of Maiiitolm for the Cliinntir Yi'nr« IUUH7
ami 11M7-IH. I.y M. C. H.-mlry. H.A.Hr.

HVDHOMKTHIC OH STHKAM MKASIHKMKNT OI'KHATIONS IN
WKSTKHM TANA DA.

The hytlronn'trie survey operations in the provinces of Alberta and Saxitat-
iliewan are carried on by the Reclamation Service. Information can Iw obtained
from the Director of the Reclamation Ser\ice at Ottawa or the Commissioner
of Irrigation at Calgary, Alberta.

The hydrometric survey operations in the province of Manitoba are carried
on by the Dominion Water Power Branch. Information can be obtained
from the Director of Water Power at Ottawa or from the Chief Engineer of
the Hj'drometric Survey of Manitoba at V nnip«'g.

The hydrometric survey operations in the province of British Columbia
are carried on by the Dominion Water Power Branch in co-operation with
the provincial Water Rights Branch. Information can l)e obtained from the
Oi'^ctor of Water Power at Ottawa or from the Chief Engineer of the Hydro-
metric Survey of British Columbia at Vancouver.
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Railway Company, of the Winnipeg Municipal Power Plant, Point du Bois,
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^^^ V/oods Milling Company, of the Kenora Municipal Plant
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I'AkT II.

HYDROM£TRIC DATA.

At numcrouH «tatioiiH cliM-harKe?* only havt- Ui-n publihhtHi; daily KaiiKc
hfiKhts ami other riltvant data for any «,u<h station will U- furni-.hf«l on apf)!!-
cation.

I.AKi: (»K THK WOODS OITLKTS.

The outflow from Lukt- of tin- Woods into th«' \Viniii|M'R rivfr tukis plucf
throuKh wvcrul natural and urtificinl «hunm-l.x. The flow through all tin-.,
outh'ts is controlU'd by tin- oiMrati«m of hydraulic plants or thr manipulation if

dams. Th<' out lots from tin- lake in ordiT from tho <ii»t an',--«'ai<ti'm out It,
completely tontrolled by the mimicipal power plant oi Kenora; the west.rn
outlet, upon which ha« Iw-en built the Norman dam; the head race of mill "( "

Lake of the Woods Milling Co., an artificial outlet; the head race of mill 'A"
Monging to the same company and also an artificial channel, and lastlv. the
h»'a<l race of the Xrfwatin Lumlwr and Manufacturing Co.'s plant which wa-i
formed by the en rgcment of an old high water channel that discharged info
Mink bay which ..i turn drains into Darlington bay, an arm of the Winnipeg
river.

Below the outlets the WinniiMg river is split up into a numb<r of
branches, the tailraces of mills "A" and "(' ", the outlet of Darlington bav
and the western outlet forming the west branch, and the river below the
eautern outlet forming the east branch. These unite below Old Fort Island to
form the main river.

The manipulation and operation of the dams and plants at the various
outlets renders it difficult to ascertain the discharge from Lake of the Woods.
In order that correct estimates may l»e made it ha-s been necessary to establish
and optTate a numln-r of metering stations and to maintain gauges at various
points in the district. The location of the metering stations are as follows:—

1. Ea.stern Outlet, alxne the Kenora Power House.
2. Western Outlet, Norman Trafl^c Bridge.
3. Head Race Mill "C".
4. Head Race Mill "A".
5. Head Race, Keewatin LumlMT & iVlanufacturing Co.
H. ('.P.R. Culvert, Outlet of Mink Bay.
7. North Tunnel Island .station.

In addition to the records obtained at these regular stations, obser- >tion-
of the discharge at different controlling sections below the outlets hav been
made from time to time.

East Branch, Winnipeg Riv?,r, at Kenora Powek Hoise.

Staiiou Xo. oPEt.

HJftory.—Thi^ dischargf of the ca.st branch. Ajr oa.stern outlet, Lake of

I
tile Woods, depends upon the operation of the Kenora municipal power plant.

I
To determine the discharge und'^r these circum.stances, it wa.s necessary to

I
rate the power plant. At first an attempt was made to determine the discharge
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directly, and to this ond a station was established by Mr. S. S. Scovil, June
27, 1912, about one-half mile below the power hous«f near Old Fort island;
this proved unsatisfactory, and a station was established by A. Pirie. October
8, 1913, about one hundred and fifty feet above the power-house on the eastern
outlet. This section was used to rate the power station.

Location of Section.—The metering section is located about one hundred
and fifty feet above the Kenora power hou.se on the eastern outlet of the Lake
of the Woods. The Station is operated as a boat station and is used throughout
the year.

Drainage Aren.~Thc drainage area above the section is 20,400 square
miles, but as there are several other outlets from tht> Luke of the Woods, this
drainage area should not be used in computation of run-off.

Channel.—The channel is permanent, being in solid rock and boulders,
is fairly uniform and free from eddies. It is straight for fifty feet above the
section and one hundred feet below and fairly uniform. ,\11 the water passes
through the power-hou.-ie except for a small part escaping by the log shute.

(/'nM(/c.—Tailrace and headrace gauges were established at the power plant
m 1907 and ar{> the ones used in the records up to June of 1912. On June
24 and 27 of 1912 head and tailrace gauges were cstaljlished by S. S. Scovil,
the former i)eing on the ui)stream side of the timber platform in the headrace
and the latter .sixty feet below the j)ower-hou.se. On September 13, 1913,
the location of the tailrace gauge was altered by (J. J. Lamb, the new location
being at a point fifty-five feet north of th(> east "end of the i)ower-house. Since
the above date all tailrace records refer to the gauge in the new location. Both
of these gauges arc referred to W. P. S. datum.

Discharge ^fensuremcnts.—Since this station was established, discharge
measurements have been made covering practically the entire range in head
and load to be met with in the operation of the plant, and from this information
rating curves of load discharge for various heads have l)een constructed.

Records A milablc—Daily gauge height records are available for the head
and tailrace of the plant from August 21, 1907 to September 30, 1918. Based
on these gauge heights and the accompanying loads on the plant, estimates of
daily discharge are vailable for the above period.

Accuracy.—Except for conditions due to very small loads, the rating may
be considered good.

Discharge Measurements of East Branch, Winnipeg River, at Kenora Power House,
during 1917-18.

(DrainaKC area 26,400 -iquare miles.)

Date. CauKf
HuiRllt.

DiKcharne. Uoinark.-^. Duto. Ciaujto

IleiKlit.
Discharge. Kemarlu.

1917.

May 19
May 22
June 26

Feet.

,57-89

57-93

.Sec.-tt.

1,522
1.601

1,370

1918.

Juno 17 .

.

Juno 17
July 19

July 19

Aug. 29
Aug. 29
Scpt.28

Feet.
1,0.58-45

I,O.M-43
1,058-41

l.O.M-41
l,058-(i9

1.0,58-69

1,058-21

Sec -ft.

747 3
1.383-2
1.4.54-8

1,.3,57

535-1
510-2

1,3760
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Daily Discharge in Second-feet, of East Branch, Winnipeg River at Kenora Power
House, for part of year ending Sept. 30, 1917 and year ending Sept. 30, 1918.

( Drainace area 28. 400 square mil«< )

Day.

1

2.

3
4
5

6
7.

8.

»
10.,

u..
12

13

14 .

15

16 .

17

IS,.

19 .

20

21..

22,.

23,.

24 .

25.,

1916-17.

26
27
2.S,

29
30
31

1

2

3

4
5

6
7,

8
9
10

II

12

13

14

IS

16

17

18

19..

20 .

1917-18.

21

22
23.

24
25

26.

27.

28 ,

29 ,

30 ,

31..

Oct. Nov. Dec.

1.104

1,283

1.379
1.379

1,400

1,365
721

1,090
1,339
1,366

1.403
1,379
1,359
723

1,101

1,351

1,356
1,412
1,397
1,376

922
1,421

1.380
1,382

1,434

1,424
1,422
739

1,187
1,434
1,431

1.423
l,4l,i

1,349
761

1,159

1..195

1,4.36

1,429
1,4.39

\,ViO

1,417

1,429
1,468
1,490
1,448

1,451

1,466
882

1,239
1,441

1,507
1,463
L.'iOl

1,493
855

1,275
1,467
1,455
1,448
1,438

1,472
875

1. 218
1.441

1,455

1,476
1.462
1,494
901

1,281

1,479
1,473
1,488
1,484
1,478

881

1,249
1,443
1.470
1,481

1,470
1,489
1,062
1,329

7.54

1,305
1,436
1,.V)C

1,491
938

1,217

Jan.

873
1,216
1,189
1.204
1,033

974
863
963

1,2.52

1,122

783
736
72S
711

8(1.3

<H5
9«1

935
1.028
1.278

913
936

1.252
1.245
I.3U2

1,293
1,297
886
9.35

989
1,026

92S
1.301
1,467
1,446
1,4,52

892
I.2SS

1.477
1,476
1,481

1,486
1,473
896

1,287

1.483

1.442
1,483
1,474
1,423
1,443

!,451

1,470
1,474
1,469
1,483

1,490
1,461

1,482
1.488
1,487
1,494

Foh.

1,371
1.390
1.393
961

1 , 359

1.337
1,342
1,41?

1.406
1,400

957
1.34S
I . M«
1 . 3H7
1.351

1,376
1.381
932

I.3,S1

1.394

l,3S9
1,3S7
1 . 3S3
1.3<:i

937

1 340
1.3:il

1,363

1,497
1,4S'(

910
1.302
1,493

1.476
1,486
1,478
1,182
835

1.233
1.462
1,429
1,474
1,474

1,479
847

1,275

1,484
1,474

1,486
1,465

1.434
826

1,219

1.334
1,445

1.431

Mar.

1,427
1,333
1,363

9.36

1.314

1.297
1,308
981
933

1.249

899
923
805
s:o
812

876
1.336
937

1.3.S2

1,087

1,324
1.313
1.291

1 . 288
838

1.270
1,281

1 , 282
1,247
1,271

1.2U4

1,422
1,369
861

1,101

1,434

1,4.33

1,415
1,417
1,4,30

825

869
1,402
1,370
1.403
1,394

1.4.30

766
878

1.363
1,395

1.423
1,373
1.3,)7

646
1,122

1,353
1.361

1,408
810
704
667

April
1

890
1,271

1,299
1.301
1,233

907
1.270 i

May. June.

8ia) '

I. ,308

1.311

1 . 275
1 , 287
1,2.38

1,238
841

1 , 239
1,17,S

1,443
1 , 703
1,708

1.736
909

1.447

1 . 7.34

1.714

1.743
1 .

6'.»9

1 . 68S
1,073 I

1,.389

1,1.39

1,409
1.3S5
1.3S7

1 . 395

1,409
777

1.210
1 . 395
1.392

1,342
1.373
1..352

713
658

664
61.3

673
668

623
1.086
1.362
1.295

1,418
1.366

735
8.3*

1.361

1.603
1,614
I..1H4

1.374
1,571

999
1,.3.I4

1 , .332

1.546
1.523

1.4S5

1.439
939

1.446
1,437

1.397
1.402
1.430
1,437
927

1,427
1,413

1.419
1.38.5

1,321

1.411
893

1.372
1.3S9
1.429
1,410

1,124
6S0
666
660

635
648
640
673
068

679
620
626
687

1.164

1.2.33

1.375
1,3.37

675
1.062

1.241

1.226
1.3.85

1.311

1.408

1,443
1,462
1,466
1.419
1.315

1,399

1,377
1.401

734
982

1.401

1 . 369
1,311

1 , 292
1.321

723

,808

1 . 230
1 . 248
1.278

1,288

1.2.34

801

1.255
1 . 297

1 , 238

1.294
1.277
1 . 278
673

1,015

1,148
1 , 243
1,060
839
S17

1.434
706

1.118
1 322
1,339

1..3,32

1.333
1 . 362

727
1.037

1,.352

1.334
1.349
1.336
1,239

697
748

1,235
1.153
1.233

1.2.33

1.276
671

1,015
1,270

1,233
1,206
1,273

691

I,.307

July. Aug.

S98
603
800

1.034
1.261

1,248
1.249
683

1.040
1.280 !

1.273

1 . 294
1 . 276
1.273
693

1.041

1 . 260
1.214
1.228
1,264

1.221
666
992

1.221

1,231

1,232

1 , 222
1,204
666
820
829

573
779

1,234
955

1.232

1,264
684
887

1.266
1.272

1.279
1.224
1,250
670
605

612
611

630
837
823

575
831
801

825
841

630
655
.387

802
816
758

802
801
823
.S()7

797

636
773
839
622
839

843
5,S0

834
H16
830

707
626
632
598
622

732
812
805
809
629

603
663
8.3.S

753
638
W7

601
610
594
579
,398

596
600
614
604

591
621
591
588
595

597
599
557
590
597

586
594
589
600
559

597
602
597
594
595
601

Sept.

629
601
(i09

664
881

840
789
M2
605
644

639
626
640
620
649

607
840
840
869
840

847
871
602
8.32

876

880
873
897
863
812

569
.377

591
6UI
601

600
597
571
611

602

604
604
595
638
591

798
870
878
879
877

1,031
593

1,059
1.288
1,262

1,288
1,278
1,273
720

1,003
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Monthly Discharge, of East Branch, Winnipeg River, at Kenora Power House, for
Years ending Sept. 30, 1917-18.

IDrainace area 26.400 aquare milm.l

Uiiwharge in .Seconil-Feet HunOff.

Month

Muir.iUm. .Minimum. Mean.
Per

s<|uar<>

mile.

Depth
in inches

on
Druinaxe.

urea.

Total
in

acre-feet

.

1«1H7

October
November

1.493
1.319
1.305
1,302
1,417
1,427
1,754
1.814
1.401

1.294
858
897

737

717
831
711

937
805
841

895
673
598
580
601

1.098
l.l.M
1.108
1.026
1.313
1.150

1.340
1,399
1,143
1.062

735
742 ,

67,390
68,787
88.129
63,088
72,920
70,711
79,736
86.022
68.013
65,300
45. 193
44.152

Februarv
March
.\pril

M»y
June
July
.\u(!uat

.^^epii'tiibi-r

The y(':tr. 1.754 580 1.104 799.070

1017-18

October
November
Decemlwr
January
February
March

1,434
1..W7
1.506
1.494
1,497
1,450
1,418
1,466
1,434
1.279
821

1,288

721

761
754
892
828
648
623
620
671

573
557

557

1.273
1.363
1.323
1.398
1.347
1.201

1.088
l.Oltt

1.1.55

865
•)9.5

802

1.117

78.274
81,104
81,348
85,960
74,809
73,847
84.621
62,656
61' -.1

53, 187

38,585
47,722

July
August
September

The your ,

.

1,507 808,671

.
,^'oj,«—Diacharge per square mile and runnifT depth in inchw oniitte<l, an the outlet is one o( several from the Lak "^

of the Woods.

Norman Traffic Bridge.

(x.akk of the woods outlets.)

Station No. 5 PB*.

History.—The station was established by S. 8. Scovil on June .5, 1912,
antl since that date has been in continuous operation.

Location.—The station is located at the downstream side of the Norman
traffic bridRe, which spans the western outlot of the Lake of the Woods, about
two miles west of Kenora on the highway leading from Keewatin to Kenora.
All discharge measurements throughout the year are taken from this bridge.

Drainage Area.—The drainage area above this section is 26,400 square
miles, but owing to the fact that there are several other outlets to the Lake of
the Woods, thi.s drainage area should not be used in computing run-off.

Channel.—The bed of the channel is composed of loose rock and boulders
and not liable to shift. The entire discharge of the channel is confined within
the limits of the station at all stages.

The velocities on the section are high and under certain conditions eddies
are encountered on the section.

Gauge.—When the station was first established, a reference point was marked
on the northeast corner of the west pier of the bridge, to which water-levels
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at the time of metering were referred. This was later replaced by a vertical
staff guage which is referred to W.P.S. datum.

Owing to the fact that the discharge post this section dep<'nds entirely on
the operation of the Norman dam, the discharge measurements and estimates
of daily discharge have Iwen referred to the gauge height at that point. The
Ontario D.P.W. gauge which was located on the upper side of this dam was used
for obtaining these gauge readings up to August 25, 1913. On August 26, 1913,
a vertical staff gaug(> was installed at this point by the Manitoba Hydrometric
Survey and readings have been obtained on this gauge since the latter date.
This gauge is referred to W.P.S. datum.

Discharge Measurements.—\ large number of discharge measurements have
been obtainetl at this section ranging in discharge from 2,700 to 37,700 c.f.s.

Records Available.—From May 1, 1913 to September 30, 1918, a continuous
record of daily gauge height has been obtained on the headrace gauge of the
Norman dam.

Estimates of daily discharge over the above period are available. These
estimates are based upon these gauge heights and discharge measureni.-nts which
have been taken at regular intervals throughout the period.

Accuracy.—The Norman Dam which is located about 4,000 feet below the
.section forms the control, and the discharge is, therefore, dependent upon the
manipulation of that dam. Considerable rar^e in discharge may occur for the
same gauge height recorded at the station.

Discharge Measurements of Western Outlet, Lake of the Woods, at Xorman Traffic
Brirliji. for part year ending September, 30. U7, and year ending

September 30, 1918.

Dat.' Guuct*
Hpiglit.

1U17

Jan. 2
Jan 2

Jan. !,

Jan. »
Jan 9
Jan. 12

ian. n
Jan 18

Jan. IP
Jan. 19
Jan. 20
Jan. XI
Jan. 2.1

Jan. V>
Jan. 25
Jan. 2«
Jan. 20
Jan. 27
Jan. 29
Jan. 29
Jan. .%
Jan. ,10

Jan. .11

Keh. .1

Vrh !,

Feb h
K«b n
Kflb 8
F«h 10
Fob 12
Feb l,^

Feb 19
Feb 19
K'eh in
Feb 20
Feb 23
Feb n
Feb M
Feb 24
Feb. 2«

Feet.

.>S 41

.58 '41

S8'42
38 38
.W'38
58-38
58 40
.58-41

MM
58-34
.58-37

58-37
58-32
58-29
58-29
.58-22

.58-21

58 14
-58 10
58 08
57-97
.57-93

57-89
57-85
.57 85
57-85
57-81
57-80
.57-77

57-77
57-67
57-65
57-8S
57-6«
57-64
57 -»7
57-67
57-63
67 63
57-62

Di.-*charge.

JSec.-tt.

12,313
12.264
12.357
11,995
12.484
12,523
12.298
12,303
12,317

12.365
12.440
11,891
12,453
13,656
13.364

13,763
14.146
14,831
15.387
16.244
17,327
17,343
16,930
16,853
16.709
16,582
16.921
16.722
16,796
16,653
16.497
16,235
16,188
16,527
16' 147

16,344
16,154
16.221
15.795
15,930

iAiv." in Dam

212
212
212
212
212
212
212
212
312
212
212
212
212
202
202
197

197
188
185

181

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

171

Dat.-. Gauxe
Height.

Diecharge. Uemarkf.

1917. Fwt. .Sec. -ft. Logs in Dam.

Feb 26 57-63 16,411 171
Feb 28 57-58 15,998 171
Feb 28 57-58 15.856 171
Mar 3 57-51 15,525 171
Mar. 3 57-51 15,713
Mar. 6 57 46 15.868 171
Mar. 6 57-46 15.538 171
Mar. 7 57 43 15,236 168
Mar. 7 57-43 15.377 168
Mar 8 57-39 15,961 163
Mar. 9 57-32 16.614 156
Mar. 9 57-27 17,278 152
Mar. 10 57-10 17,509 144
Mar. 10 57-02 18,378 138
Mar. 12 56-99 18.534 133
Mar 12 56-90 18,750 124
Mpr. 13 5680 18,307 115
.Mar 14 5681 19,508 113
Mar. 15 56-76 19,377 110
Mar. 16 56-70 19.329 97
Mar. 16 56-70 19,924 95
Mar. 17 56 64 19,282 90
Mar. 17 56-63 19.366 86
.Mar. 19 56-53 19.011 78
.Mar. 20 5651 19,387 71
Mar. 20 56-50 19,379 68
Mer 21 56-48 19,725 60
Mar. 21 56-46 19,438 58
Mar. 22 56-40 19,164 54
Mar- 22 56 40 19,435 51
Mar. 23 56-43 19,134 42
Mar. 24 56-38 19,229 31
Mar. 24 56-34 19,377 28
Mar. 27 56-32 18.912 10
Mar. 27 56-34 19,332 6
Mar. 29 56 34 18.613 3
April 2 56-27 18.784 3
April 4 56-14 18.584 3
April 4 56 14 18,504 3
April 10 .56 00 18,131 3
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Discharge Meamrements of Western Outlet, Lake of the Woods, at Norman Traffit
Bridge, for part year ending S,f>t. 30, 1917, and year ending Sept. SO, 1918.—Continued.

Date.

1917.

April 1.1

April 13
April 18
April IB
April 17
April 18

April 19
April 19
April :'0

April 20
April 21
April 21

April 2.1

April 24
April 24
April 2.5

April 2iJ .

April 2« .

April 26
April 27
April 27
April 28
April 2S

May
May
May
May
May
May
May
May
May
May
May It

May II

May 14

May 14
May 18

May 18
May 21

May 21

May 2.1

May 23
.May 2a
May 2.i

May 28
May 28
May .10

May 30
1

June 1

4
JikDe

Judo
June

4

8
6
7
7

June
June

8
8 .

June 9
June » . .

11

11

12
June 13 .

June 13..

June
June

14

14
June 15
June 15

1«
1«

June
June

18

18
June 19 .

June 19
20

June 20 .

21
June 21 .

Jun»
June

52
22

June
Juan

15
15

GaUKn
Height.

Feet.

5800
5600
.58 02
.58 02
S«07
5600
5«11
58' 11

5812
,58' 10

.':i'20

.56 '20

.58' 17

.56 '20
56' 2';

58 39
58 44
56'84
.56 '69

.56' 97
5715
,57' 19
57' 19
.57 '28
57-34
.57-33

.57-38

.57-42

57 '48
.57 '54
57 '63
.57-69

.57 '69

.57-71

57'71
,57-80

57-80
57-81
r 81

.57 '83
57 '82

.57 SO
,57 '77
.57 '87
.57-8.5

.57 '98
,57 '95
,57-49

57 '57
57 '85
,57-89

.57-77

57-76
,57-76

,57' 75
57 '71
57 '73
57 '88
57'84
57 '83
57'85
57 '89
57 '88
5»''15

SS'M
58 „.
57'54
57 ,54

57 '98
57'99
5808
5804
5802
5801
57-75
57-78
58 15
5818
57-83
57'83
oS'02
58 05
5812
SB' 14

DiiicharKe-

Soc.-It.

18.485
17.778
17.702
18,102
18-006
18,229
18.61,5

18,304
18.S90
18,117
18,883
18,729
18.393
18,461
17.857
17,479
17.787
17,1.59

18,87.5

14,214
12.179
12,911

12,492
12.387
12.426
12,468
12,587
12,136
12,2,50

11,070
10.569
9. 237
8,904
9.1,50

9,154
8,611
8.372
9. 141

9.285
8.717
9.097
8.611
8.69.5

8. 924
9.013
8-870
9.032
8-689
8.859
8. 725
9.220
8.982
8.844
9,074
9,402
8.768
9.062
9.084
8,961
9.436
9.203
9.316
9,166
9.613
8.094
8,318
7,286
7,300
6.990
7,234
5,954
5,992
5,184
4,730
4,296
4,397
4,175
4.369
4,023
4,071
4,2»7
4,254
4,315
4,222

11

Kemarlu.
\

I.OK1 in Unin

.

3
3
8
7

14

17

20
38
46
79
94
102
122
125

150

1.53

185

192
192

192
192
192
192

192

201
206
212
220
234
237
237
237
237
2.37

237
237
237
237
237
237
237
237
?37
237
237
237
237
237
237
237
237
237

237
237
237
237
237
237
237
237
243
245
248
248
251
251

260
260
284
266
278
276
2«0
29C
290
2«0
294
294
204
294

Dste

1917-18.

June 27
JJuno 27
June 29
^uno 29
Ijuly 3
July
July
July
July
July

puly
July
July 11

iJuly 13 .

July 13
July 18...

fluly 16 .

yuly 18 .

iJuly 18 .

July 20...

iJuIy 20 .

IJuly 23.

July 23 .

Ihluly 26 ..

July 28 .

July 28,

,

July 2.S ,

July 30 ..

July ,10 .

Auk. 6
Aug.
-\un

6
8.

Auti 10
Auk 10
AuK 13

Auk 13

Aug. 15

Auk 17
Aug 17
Aug 20
Auk 20
Auk 22
Aug. 22,

,

Aug 24
.Au<t 24
AuK 27
Aug 29 .

Aug 29
Aug 31

Auk 31
.Sept.

Sept.
Sept.
.Sept.

Sept.
Sept.
Sept. 10
Sept. 10
Sept. 13
Sept. 13
Sept. 15

Sept. 15
.Sept. 17
Sept. 17.

.Sept. 19.

Sept. 24
Sept. 24
jSrpt. 26

1917-18.

2

2

(luuge
Height.

Diacharge. Remarkj.

Feet. Seo.-ft. Logs in Dam.

58, 11 4,411 294
58-15 4.321 294
58-10 4,263 294
58 11 4,314 294
58-07 4,403 2!H
58-11 4,265 294
58- 18 4,474 294
58-19 4,377 294
58 21 4.702 294
,58-21 4,741 294
,58-01 4,645 294
58-08 4,792 294
58-08 4.740 294
,5/, 08 4.549 294
.58-26 4,780 2IJ4

58 '26 4,731 294
S8'31 4,545 294
,58 31 4.448 294
58'42 4.615 294
5>; 43 4,017 294
58'41 4,564 294
58 44 4,717 2M
,5837 4.361 294
68-39 4 294
,58-43 •I,. 1 294
58-47 4„i?t 294
58-57 4. US 294
58-5; 4.ij2 2!M
58-54 4,88.5 294
,58-54 4.638 294
58 ,56 4,889 294
58-54 4,984 294
58-38 4,951 294
58, 44 5.160 294
58-46 ,5,164 294
58-56 5,284 294
58-57 5,187 294
5846 5,212 294
58'6:i 5.448 294
,58 '63 5.398 294
.58 '39 5,394 294
,58'41 5,399 2M
58 '48 5,366 2!H
.58 ,50 5,419 294
,58 '20 5,011 294
,58 '24 5.361 294
,58 '37 5,241 294
58 '45 5.260 294
58 '45 5,3,58 294
5S'41 5.251 294
.5841 5,546 294
58'44 5,273 294
,58'44 5,268 294
58'38 5,196 294
.58'38 5,392 294
58' 15 5,341 294
.58-18 5.201 294
58'40 5.100 294
58'39 4,904 294
58'23 4,821 294
58'22 4,918 294
58'31 5.083 294
58'31 4.888 294
58'35 4,796 294
58'35 5,091 294
5815 4,855 294
58'48 4.770 294
68 '46 4,771 294
58-30 4,641 294

1.058-23 4, 725 '2 294
1,058-24 4,824-6 294
1,05820 4..129-9 294
1.05814 4,657'8 294
1,057'«S 4.569'4 294
1,05/ 82 4,2611 294
1,057 78 4,2539 294
1,058 39 4.449-3 294
1.0.58 33 4,353-4 294
1.05816 4,492'7 294
1,05816 4,507-3 294
1.058-23 4,284-9 il*
l.r58'23 4.286-7 294
1, 058-22 4,4309 294
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Discharge Mpn-.uremetU.s of Western Outlet, Lake of the Woods, at Xorman Traffic
Bridge, for part year ending Septimher 30, 1917, and year ending

Scpte?Nber SO.—Concluded.

Date.

1917-18.

Nov. 5
Nov. 7.

Oct. 7.

Nov. 13.

Nov. 14

Nov. 14

Nov. 20,
Nov. 20
Nov. 21

Nov. 21 .

Nov. 27
Nov. 27 .

Nov. 28 .

Nov. 28
Dec. 17

Dec. 17

Dec. 19

Dee. 31

Jan.
Jan.

Jan
Jan.
Jan.
Jan.

Jaa.

Jan.
Jan.
Jan.
Jan.
Jan.

Jon.
Jan.
Feb
Fpb
Fell. 8
Feb 8
Feb 11

Feb 11

Feb 13

Feb 13

Feb 18

Feb. 18

Feb. 23
Feb 2tt

Feb. 26
Feb. 27
Feb 27
Feb. 28
Feb. 28
Mar. 1

Mar. 1

Mar. 2

Mar. S
Mar. 7

Mar. 7
Mar. 11

Mar. 11

Mar ,.

Mar. 13

Mar. 18
Mar. 18

Mar. 20
Mar. 20
Mar. 25
Mar. 25
Mar. 26
Mar. 26
Mar. 27
Mar. 27
Mar. 28
Mar. 28
Mar. 30
Apr. 1

Apr. 1

April 3
April 3

.

April 8
April 9.

April ».

Aprii 10

Guuce
Height.

Feet.

1.058-22
1,058-29
1,05828
1,05829
l,0.W<24
1,058-24
1,058-18
1,058 18
1,0.58-09

1,058-04
1.058-28
1.058-30
1.0,5.8 24
1,0.58-24

1.0,)8-17

1,058-17

l,0.W-10
1,0.W-I8
1,0.58-20

1,058-20
1,0,58-21

1,0,58-23

l.O.jH-22

1.0.58-22

1,058-21
1,0.58-21

1,0,58-21

1,058-21
1.0,58-23

1,0,58 23
1,0.58-16

1,058-16
1,0,5812
1.058-12
1,058 09
1. 058-09
1,058-09
1,058-09

1,058 05
1,058-05
1.057-98
1,057-98
1,0.58-06

1,0,57-98

1,057-97
1,0,57-96

l.ft5i-94

1,057-94
1,057-94
1,057-87
1,057-87
1,057-88
1,057-77
1,057-83
1,057-83
1,057-71
1,057-71
1.057-69
1,051-69
1,057-68
1,0,57-68

1,057-63
1.057-63
1.057-61
1,057-61
1,057-57
1,057-53
1,057-30
1,057-25
1,057-18
1,05,' 16
1,057-61
1.0.57 61
1,057-61
1,05762
1,057-62
1,057-59
I,057<«g
1,047-71
1,057-78

DiHchargp.

Sec.tt

4,333-6
4,688-0
4,295.5
4,395
4,580-8
4,434-6
4,180-5
4,131-9
4,068-0
4,301-0
4.197-9
4.250 3

4,337 1

4,434-6
4.129-6
4,226-8
4.370 7
4.325-8
4,183-4
4,280 7
4.185-1
4.13.1-0

4.100 3
4.0'.I8-I

4.136-4
.331-1
226-4
.'1-5

,284-9
138-K
.126-7

4.223-8
4,168-3
4,119-9
4.066-2
4.114-6
4.259-8
4,163
3,962-8
4,2,52-8

3,951-2
4.017-5
4.157 8
5.„00-3
5.539-0
5,777-3
6,205-4
6,4iM-0
6,686-5
7.721-9
8. 105 6
8,204-9
7,927-8
7,948-2
7,852-5
7.907-7
7,621-9
7,853-5
7,758-3
7,992-9
7,612-3
7,548 7
7,691-1
7,355-8
7.877-9
8,338-0
8,843-8
12-092-5
12,731-5
13.858-6
14,138-9
7,593'

1

7,450-7
7,545-7
7,579-4
7,604-4
7,539
6,619-0
5,195
4,102-0

Remark*.

Ix)j(fl in Darn.

294
294
294
294
294
294
294
294
294
294
294
294
2!I4

2»i
294
294
294
2'.ll

2«I4

i'H
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
294
2m
294
294
294
294
294
2»l
2.Vt

2T8
2ii7

.'.0

249
246
232
228
228
228
228
228
228
228
228
22**

228
2-28

228
228
228
228
217
213
196

189

178
176
228
228
228
228
228
228
269
27S
283

Date.

1917-18.

April 10
April 16
April 17
April 17
April 23
April 23
April 24
.\pnl24
May 20
May 20
.May 22
May 22

ijMay 28 .

iMay 28
i.May 29 .

IMay 29 ,

June 3
Juno 3 .

{June 5
Juno .5 .

{'{June 1

1

Jtim II

jJune 12.

.

iJune 12 .

iJuno 18
"June 18 .

June 19

IJune 19
:June 25-

.

June 25

June 26
June 26
July
'July 2

Julv 3
July 3
Ijuly S
July 10.

Julv 10
July 15

July 15
July 17

July 17
iJuly 22
July 22
July 25
;'uly 29.

July 29
Uulv 31

July 31

'Aug 13

j.^ug 13

Aug 14

Aug. 14.

Aug 19

Aug
Aug

lAug _.

Aug 26.

Aug 27,

lAug 27
Sept. 4
.Sept. 5
.Sept. 5
Sept. 10
Sept. 10

.Sept. 12.

t^ept. 12

.Sept. 16
Sept. 16
Sept. 17
Sept. 17
.Sept. 23
Sept 23
Sept. 25.

.

Sept. 25
Sept. 30 .

S<4>t. 30

19

21

21

26

Gauge
Height.

Feet.

1,057-78
1,057 71

1,057-76
1,0,57-75

1,057-72
1.057 72
1,0.57-88

1,057-87
1.057-90
1,0.57-95

1,0.58 07
l.O.W 05
1.0.58-12

1,058-13
1.058 21
I,0.18-20
1,0.58-31

1.0.58 31
1,0.58-39

1.0,58-40

1.0.58-24

l.O.W-15
1.0,58 43
1,0.58 45
1.0.58-41

1.0.58 tl

1.0.)S-51

1, 0.54 -49

1.0.58-43

1,0.)9 41
1.0.58 -.53

.0.58 ,54

1.0,58-45

1,0.58 47
1.0,Vi-53

1,058-53
1.0,58 -.50

1.0.58-39

1.0,58-39

1.0.58-39

1.0.58-38

1.0.58 -IS

1.0.58-49

1.058-36
1.0.58-36

1.0.58 :io

1.0.58-41

1.0.58-44

l.O.'iS-On

1,0.58 63
1,0.58-50

1.0,58 -.52

1.0,58 -.53

1.0.58-54

1.0.58-62

1,0.58 63
1.0,58 ,59

1.0.58.58

1. 0.58 -.57

1,0.58 ,58

1,0.58-78

1.0,58-79

1,058 -.52

1,0.58 ,56

1,0.58-56

1.0.58-61

1.0,58-64

1,058-56

1,0.58 56
1,0,58 33
1,0.58-32

1.058-38
1.0,58-38

1.058-24
l.OS.5-26

l,a58-28
1.058-28
1,058-16
1. 058- IS

DiNcharge. Remarks.

S.H--ft, Logs in Dam.

4,087-2 283
4,1<I4-1 283
4,203-1 283
4,0,58 1 2.'*3

4.195-9 283
4,:; 13-6 283
4,173-0 283
4,174-8 283
4,481-5 283
4,837-9 283
4,514-8 283
4.511-9 283
4,622-5 283
4.575-7 283

4.686-8
4. 8.55-4

4,70H-3
4.723 9
4.578-2
4.517-9
4.216-7
4.6,s2-4
4.sk;).7

4.974
4.727-8
4.64S-4
4.693-9
4,879-6
4.777 1

4.751-3
4.7.52-2

4,933-1
4,788-9
4.949-3
4.799-8
4,992-5
4,743-3

773-2
704-2
771-1
790-9
'92 - 9

-.914 .

4,865-5
4,7-55-5

4.875-5
4.732-7
5,062-7
4.870-2
4.943 1

5,046-2
4,998.9
4,7.53-3

5.017 3

5.019 3
5, 159-S
5,108-3
5.007-1
5.,306 -7

5,200-2
5,212-3
5,392-5
5,1.53 6
5,193-2
5,462-2
5.319-7
5.104-1
5,302-3
5,203-1
4,906-6
5,263-0
5,361-4
5 085-8
4,992-2
4 996-4
.'> 094-3
4,922-6
4.92.5 8S

283
283
2.8.3

28;)

283
283
283
2K3
2,83

283
2H3
2x3

28:1

2s:l

2S3
283
.'<(

2n3
283
283
283
28:1

28:1

283
283
283
283
283
2.83

283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
2S3
283
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Dmly Discharge in Second feet of Western Outlet, Lake of the Woods, at Norma

i

Traffic Bridge, for part year ending Sept., SO, 1917 ana year ending Sept.,
SO, 1918.

IDnuaaceanaM.IOOMiuare niilon.i

Day (Vt Nov. Dec Jan Kob. MHr April. May Junr July. Au« 8»pt

I9I(»-17.

1 11,992 16,615 I5,7,W 18.7.50 12,268 8.812 4.137 4.828 5.040
•8 11,994 16,604 15,724 18.548 12,299 8.748 4.162 4.829 3.038
3 . 11.997 16.602 15.694 1R..M5 12.324 8.747 4.174 4.668 5.029
4 12.016 18.572 15.877 lit. 419 12.348 8.940 4.221 4.675 5,046

12.027 16,451 15.394 18.467 12.380 9.010 4.281 4.890 5.023

« 12.011 16,482 15. .151 18.429 12.402 9.134 4.344 4.791 3.051
1 12,008 16,464 15.314 18.392 12. ,549 9.002 4.341 4.802 3.040

11,946 lb. 469 16.002 18,386 12,042 9,026 4.332 4.811 3.050

10
11.943 16.431 16.887 18,019 10,731 9.204 4.442 4.848 4.976
12.010 16,498 17,740 18,021 8,922 9.130 4.436 4.842 4.699

it 11.945 16.447 17.8.16 18.018 8.924 9,217 4.4.17 4.8,52 4.690

13
i2.o:i;i 16.388 18,431 18.023 8.924 9,386 4.4.14 4.869 4.683
l-'.026 16.345 18.908 18.020 8.927 8.130 4.422 4.990 4 670

15
12.019 18,334 19.34.; 17.993 8.777 7.114 4.412 3.006 4 7a5
12.013 iti.aw 19. .127 17.965 8.920 8.873 4.416 5,016 4,722

16

17
Ig

12.007 18.24? 19. .109 17.875 9.094 5.729 4.391 5 024 4,736
12,029
12.014

18,232
16,208

19.236
19.300

17.991
IS. 101

9.019
9,033

5,214 4.396 5,034 4.848

19
» 12.016 16.114 19,027 18.2.19 8.997 4.118 4.370 5.074 4,814

12.012 16.104 19.182 18,270 8,959 4.090 4.387 3.1.58 4.799

21

22
23
24
24 .

12.005 18.080 19. 163 18,162 8,616 3.967 4.382 5.143 4.763
12.1167 16.077 19.1.^7 18.116 8,620 4.070 4.376 3. 136 4.742
12,261 16.065 19.131 17.897 8.617 4.064 4.355 5.127 4.731
12.721 16.046 19.135 17.970 8.681 4,062 4.361 5. 115 4.361
13.225 16,041 19.123 17.840 8.697 4,128 4..148 3.117 4.543

2« 13.870 15,794 19.083 16 972 8,614 4.133 4.358 3.108 4.527

2S
29
30
31

14,546 15,827 18.991 13.0.57 8,758 4.182 4.285 5.070 4 557
14,993 15.787 18.977 12.639 8,798 4.140 4,242 5.064 4..580
15.508 18.937 12.497 8,896 4.135 4.342 5,066 4,575
16.7.W 18.867 12.329 8,694 4,149 4..589 3.061 4.606
16.623 18.820 8.689 4.6<K1 5. (MO

I9I7-IS

2
4.705 4.355 4.302 4.165 4.055 7.870 7.498 4,196 4,447 5.097 4.780

4.325 4,2U4 4.160 4.059 7.867 7.494 4,186 4,477 4.774 4.779 5 1614,340 4,293 4.154 4,066 7.875 7.491 4,174 4,,508 4 777 4 783 3 174

5
4.381 4,297 4,146 4,072 7.869 7.497 4.177 4,512 4 781 4 789 5 17'*
4,388 4,296 4.150 4.074 7,872 7.489 4,200 4,518 4.775 4.799 5. 185

6 4.a«7 4,405 4..300 4 144 4.063 7.870 7.482 4,236 4,417 4.773 4 794 3 178

8.

B
10

4.493 4.428
4.299
4,298

4,146
4,118

4.064
4,051

7.868
7.84S

7,487
8,494

4.244
4.268

4,421
4.424

4.779
4,780

4.798
4.794

5.166

4.418 4.277 4,126 4.058 7.ai5 5,.122 4.254 4.424 4.778 4.799 5 112
4,411 4.194 4,118 4.051 7.817 4.078 4,273 4.479 4.780 4.797 5,112

11

12
13
14
15

4.483
4.475
4.457
4.389
4.395

4,408
4.391
4,39«
4.394
4,381

4,197
4,199
4,196
4,202
4.199

4.108
4,120
4.115
4,101
4,098

4.051
4.054
4,036
4,018
3,904

7.771
7,773
7,768
7.760
7.747

4.050
4.054
4.054
4.063
4.087

4.277
4.301
4,333
4.330
4.341

4.487
4.479
4,488
4,492
4,488

4.772
4.773
4.776
4.777
4.780

4.813
4.822
4.826
4.834
4.840

5.102
4.099
5.094
5,086
4.088

1«
17
IS
I»
20

4.394
4.384
4.379
4,371

4.37U

4.356
4.341
4.304
4.121
4,093

4.175
4.276
4,269
4,272
4,271

4,098
4,090
4.091
4,084
4,077

3.911
3,956
3,834
3,881
3,915

7.738
7.695
7.659
7.632
7,629

4.100
4,109
4,110
4.113
4.120

4.348
4.348
4.362
4.374
4.384

4,494
4,604
4.614
4.617
4.619

4.784
4.780
4,782
4.783
4.774

4.851
4.863
4.892
4,925
4.943

4.041
4,039
4,043
4.027
4,031

21
22
23
24
25

4.336
4.317
4.314
4,311
4.137

4.072
4,080
4.184
4,088
4.101

4.271
4.275
4,233
4.332
4,339

4,054
4,055
4,064
4,057
4,056

3,960
3,983
4.003
4.030
4,698

7,618
7,597
7.597
7.,590
7.540

4,122
4.150
4.147
4.155
4,156

4.396
4.398
4.398
4.401
4.447

4.624
4.624
4.626
4.709
4.717

4,774
4.781
4,778
4,779
4,773

4.944
4.951
4.973
4.983
5.022

4.017
4,002
4.948
4.943
4.936

2« 4.316
4.321
4.322
4,387
4.362
4.360

4.254
4,227
4,281
4,277
4,278

4.334
4,331
4,336
4,330
4.331
4,274

4,052
4,057
4,047
4,044
4,041
4.046

5,327
5,886
6.499

8,497
12,384
13,993
10.797
7,518
7,516

4,154
4,161
4,160
4,181
4.188

4.419
4.424
4.430
4.436
4.444
4.444

4.714
4,711
4.720
4.718
4.716

4,778
4,778
4,772
4,778
4,773
4.771

4.080
4,099
5,103
5,125
5,126
4.132

27
28
29
30
31

4.928
4.927
4.903
4.881
4.880
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<' 8«pt

«2(( S.MO
«» S.038
MM S,029
175 5.04«
6tN) 5.023

701 5,051
mi 5.040
*ll 5.050m 4.976
M2 4,699

S-W 4.690
SttU 4.685
DM) 4,670
KM 4.7a5
[iia 4,722

)24 4,736
134 4,858
l«S 4,834
)74 4.814
M 4.799

4S 4.763
38 4.752
27 4.731
IS 4,561
17 4,543

08 4,527
70 4,557
04 4,560
fift 4.575
Ml 4.606m ,

m 5, 140
79 5,161
IW 5,174
89 5,17«
99 5,IH5

»4 5,176
98 5,166
94 5,161
99 5,112
97 5,112

13 5.102
22 5,099
26 5.095
14 5, 086
4U 5,088

51 5,051
B3 5,039
)2 5.053
a 5,027
43 5,031

44 5,017
91 5.002
73 4.948
13 4.943
12 4.936

W) 4.928
19 4.927
)3 4,903
2S 4,881
M 4,880
)2

Monthly Discharge of Western Outlet, Lake of the Woods, at Xonnan Traffic Bridge

for years ending September 30, 1917-18.

Diacharie in ."IcciiiiilKwl

Month.

MuaiinuTii j Minimum.
I

I >rtuh<T
NovcrnhfT
l>ecember
Januury
Kubruary
Man-h
April
May
June .

July
AuKUst
.September,

11116 17

Thf yt-ar

Oitoher—
November,
December.,
January
February ,

March
April
May
June
July
.\uffU8t ., .

SeptomlM»r

1917 IH

l'.l.2!H

II. 41 III

lfi.7.Vs

Iti til.-|

111, :)!.•>

IM. 7,511

1 :'.'•<(«

'.i,:tH«

4, HI 1(1

.),1.-)S

.'i. Il.il

J'i,'i:iii

14.228
1 1. .121

11.990
11,943
15,787
15,314
12,329
8.614
3.967
4.1.37

4.B2H
4.527

3,967

4 n.' 4.311
4.4'i 4.072
4.:):w 4.175
4.ir>.i 4.041
i'..41M 3.834

\.\.w.\ 7.516
T.4:is 4.050
4.4.>l 4.166
l.7'ii 4.447
5,11117 4.771
.1.132 4,779
i. ISO 4.880

Th',' year I !.»»:) 3.<M

Mean

22.10.1

17, 1
-.'I

14,1H2

12.731
18,272
18,027
17.397
», 7H5
n.511
4.36(1

4,9.i:t

4.789

12,331

4,4.54

4,2'.I5

4.274
4.1196

4,234
8,207
5,026
4,3.10

4,800
4,787
4, mi
5,053

4,S.il

!«<IUjirt(

mile

Kun-OIT.

Depth
in im-hei*

on
Dniiniuce

urea.

Toliil

in

Hcre-fet't.

I.3.V,I.I)60

1,(I1X,H8U

872,017
782,798
903,701

1,I»S.437
1.035,193

6(11. 6.i6

387..i51

268,086
3m..i48
284,965

8,925,116

273,866
2.i5.,570

262,798
251,853
235,144
504,629
299,1188

266,241
273,719
294. Ml
301,,597
300,674

3,519,204

Nous.—Dischurce per nciuare mile and run-ul{ depth in inched omitted. a-< the outlet is one of aereral (rom the Lake
of the Woods.

Mill " A " Headrace, Keewatin.

(lake of the woods outlets).

Station No. 3 PEt.

History.—The station was establis'ied by S. S. Scovil on December 23, 1912,
and has been in continuous operation since that date. This channel has formed
one of the outlets of "tlu' Lake of the Woods since the erection of Mill " A " in

1887.

Location of Section.—The section is located in the headrace of Mill " A "

Lake of the Woods Milling Co., Keewatin. At first it was on the downstream
side of the bridge across the channel midway between the head gates and the
intake racks. On December 10, 1913, the station was changed to a position
just above the intake racks of the power house of Mill ' A ".

Drainage Area.—The drainage area above this section is 26,40C square
miles, but owing to the fact that there are several other outlets to the Lake of
the Woods, this drainage area should not be used in computing run-off.

Channel.—The entrance to the rocks is uniform and this section is well
situated to avoid eddies of entrance, the stream line being perpendicular to the
section.

Gauge.—During the continuance of the station in its original location,
all measurements were referred to a vertical staff gauge on the Keewatin Traffic
Bridge, recording lake gauge. When the station was established at the intake

64799-2
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racks ft point wm established near the right bank of the channel at the section,
and from this point which was referred to W.P.S. datura, minus readings were
taken and discharge measurements referred to the readings obtained

On October 1, 1914, a vertical staff gauge was established on the metering
section and since that time all discharge measurements are referred to this gauge.

Discharge Measurementn.—Since this station was established, discharge
measurements have been obtained over a range in head ami loa<l to obtainfa
rating on the plant ana from this rating and daily records of head and load the
daily discharge is deduced. Discharge measurements are obtained periodicallv
at this station to act as a check on the above rating.

Records Available —IntcrmitU'Rt records of gaugo readings in the forebayand tailrace of the mill during the years from 1896 to 1912 are availabl(>
Records of daily discharge through the plant based on forebay and tailrace

gauge readings and loads on the mills arc available from Fcbruarv 14 1913 toSeptember 30, 1918.
'

Acc^iracy.—The records are quite reliable owing to conditions controlling
tne discharge, i.e., gate openings head, etc., being easily observed.

Discharge Measurements of Mill "A,'' Flume No. 1, at Headrace, Lake of the Woods
Milling Co. during 191 7-1 S.

Date.

I»I7
Jan. IS
Jan. IS
Jan. IS
Mar. 26 ,

.

Mar. 28
Oct. 10
Oct. 10
Dec n
Dec. 11

Dec. 11

l»|g.
Jon. l4 .

Jan. 14
F?b. 7

Hi'ight.

Kc"t.
SSM
S8(ilMM
.16-485

.W^SS
I.O.W 18
I.O.MIS
1.0S7M
1.0S7-.'i4

1,037 54

1,0.17-79

1,037-79
1,057-80

Discliarsp.

Sec.-ft.

273
266
288
:i08

293

273 7
241 -S

2»7-8
297-2
293-9

293-7
294 -8
147-

1

Date.

K..1..

Feb.
Feb.
Feb

1918.

7
7

!5
1.',

Feb.
Feb.
June

21

21
24

June
July

24
13

lulv 13
July 30

30
24

.Vug. 24

Uauze
HeigT.t.

Feet.
1.057 go
1,037-80
1. 057-76
l,OS7-7«
1.037-78
1,037-76
1,03801
1,038-01
1,058-67
1.058-86
1.058-89
1,058-69
1,058-83
1,058-85

Difloharge.

S«c.-(t.

151-1)

156-8
154-4
154-8
171-0
174-2
247-3
2206
182-7
1634
191-9
174-3
110-6
107-0

Di.^chargc Measurements of Mill "J," Flume No. 2, at Headrace, Lake of the Woods
Milling i'o., during 1917-18.
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EaHmated Daily Discharge in Second-feel at Keiwalin Milh, for Year 1917.

Day.

1.

1
s
4

S

s

7

»
10

II

li

13

14

19

IS

17

18

19

20

21
22
33
24
25

26.

27.

28
39..

30
31

1

3
3
4
t

R

7

9
10

11

12

13

14

15

16
17

18
IS

20.

21.

22
23.

34
25

28
27.

28
29
30
31

Juoary.

Mill

"A"

80
311

731
920
919

8S7
14«

1.0««
885
SliS

m
265
237
112

238

23fl

251

UI4
1.M4
l.UU

123

961
891
000
W4

1180

DM
114

2M
2HB
270

MUl
..(..,

198

767
728
797

777

739
268
872
807
828

777
74ii

471
281

281

318
624
738
756
750

208
787
746
736
709

748
73S
170
325
515
767

Ftbniary.

Mill

"A"

278
278
272
123

309

309
289
304
326
297

201
289
295
287
739

1.010
1,072

185

1,025
1,141

986
1.012
1,087
1,123

157

1,305
1,133
1.182

Mill

"C"

786
806
806
223
710

729
739
729
796
729

245
828
796
739
729

825
8,M
245
7811

900

870
908
970
917
211

998
917
957

March.

Mill

••A"

1,161

1,135
1,172

148

1,156

1.0.W

1.027
1.037
1.047
1.118

148

I.I^Mi

1,175
1,237

1.235

1.234

1 . 285
117

!,313
1.261

1,280
1.275
1.275
1.275

163

1,269
1.261

1.260
1.281

1 . 2(i(i

1.20'i

Mill
"<'•

917
N79

1.012
2.10

873

870
H89
870
K8'.l

1,025

213
1.011

1,011
9n4

984

9>H
(1*1

2:

981
981

984
9.81

984
984
228

984
984
984
984
9.H4

984

April.

Mill

"A"

149

1.288
1.311

1.317

l,.i:)9

1.337
1..339

1(16

I .
:!>('.•

1.287

1.4112

1.345
1.39S

1.345

123

1.397

1,31(1

1,3.17

l..i29

1 , 278

1,336
126

1.301

1.318

1.388

1.308

1.301

1,2.W
125

1 ,
29:1

Mill

211
984
984
984
981

uai

9.14

203
997
997

997
997
997
997
177

1.0:3
984

997
997
1«7

997
l.8;i

997
997
9')7

997
9',I7

841
193

903

Umy.

Mill

"A"

1.301

1.183
1.295
1,203
1,191

113
1,163

1,170
I . Itm

1.085

1.1.52

I. 101

110
1.062
1.019

98.5

1.0)0
1.016
l.u:)9

118

1. 003
879
972

1.019
993

1.015
108
795
913

1.005
950

Mill
"C"

7U
893
825
M4
8i>4

170
873
',HI3

788

748
767
198
736
7.W

738
r36
716
7(19

198

716
705
7a5

738
1.59

632
7H
756
736

iuH.

July.

79
84
702
796
826

844
767
86
746
822

811

804
836
806
82

757
812
830
838
771

818
82
699
763
796

795
830
773
76

663
747

139
139
139
198
198

187
167
167

187
167

167

187

167
167

187

167
187
187
167
167

187
167
701
701
701

732
680
670
167
753
732

AUftLHt.

785
841
842
753
118

717
786
807
842
796

796
129
238
712
722

734
834
823
84
720

743
792
821
837
841

80
7.58

818
752
827
849

732
695
235
167
167

167
167
167

167
167

167

167

167

167
167

187
167

167
167
187

167
167
167
163

167

167
187
163

167

167
187

September.

808
80
S|9

782
863

776
805
775
92

803

766
739
763
741

833

167
167

167
167
579

638
680
570
187
383

859
701
732
659
690

150
659

841 680
834 787
746 680

800 722
862 711

87 187
775 669
737 775

830 718
787 701
825 6.S0

854 7.W
86 163

Mill Mill

"A" •C"

H117 7111

901 .'.'»••

7h IIIU

89V n«
909 73ii

504 497
183

169
171

85

208
219 .'20

225 .-2U

113 307
308 284

166 220
S.S 16:)

4H1 895
561 718
5.50 895

543 899
568 787
935 716
90 163
741 736

866 719
868 69.5

899 726
884 716
811 685

()ctol)cr. Novemlwr. Dccoi

S3 7 7S3 1.0f2 858 1,092
846 807 1.012 858 124
Sfi.S 818 1.047 848 1,083
877 787 112 192 1,088
869 807 1.027 960 1,138

816 732 1,092 8.38 1,174
85 233 1,070 838 702
887 875 1.079 838 695
816 807 1.078 889 144
846 767 1.060 848 1.099

904 838 133 194 1.068
8.53 787 1,125 869 1.087
885 763 1,041 828 690
121 1.55 933 838 729
892 858 1,097 807 236

914 787 1.038 991 123
874 787 1.056 848 »8«
880 846 108 163 1.086
SS6 818 1.079 1,005 1,054
887 818 1.082 940 1.086

112 187 1.085 848 1.095
949 889 1.075 930 1.101
954 787 1.061 930 123
925 869 1.069 1,118 1.103

1,019 879 121 163 143

1.011 8.58 1,081 930 1.114
914 930 1,041 787 1.085
109 194 1,085 879 1.050

1.02s 960 1.080 848 278
944 8SM 1.0H8 909 163

1,087 818 640

1,061
197
SM
»40
971

991
1.104
1,062

194

1,083

960
1,019
899
797
920

237
991
950
889
898

889
909
139
830
163

787
889
869
189
311
311

6479»-2i



ao hKl'ARTMKST OF TIIK INTKHKtR.

E»timatr,l Dailn IhHchinje in Semnd-ffel, at Keewalin Still*, for Janmru to Sep-
hinlur, in IS.

D«v
lunary. Frliruiu'y Murrh Apfil, M>y JlllW* July. Al4««.l >*i«f>ti'inU*f

Mill

"A" \^ Mill Mill
"(• 1

Mill
1 Mill<•• ill

"A"
Mill
'•<••

Mill

"A"
Mill Mill

"A"
Mill
(••

Mill

"A'
Mill Mill

••A'

iMill
"(••

Mill Mill
••A"j

•,.•

1

2
3

4
S

n.i7

I.OM
I.OSl

1I7«

J17
MX
W)7
MH

1.011

1.037
19,1

927

889
H89

1,104

I.ISH
I.I7II

1,0711

1.005
i.in

91)4

l.WM

8«ll

8711

IIM

97.
807

l.OM
1,024
1.028
l.(H4

1.028

773

787
7.HI

8,18

8:18

9,13

1,043
1.01.1

I.Ol;

112

746
7.V1

7.W
746
16;i

901

81

881

926
911

767
167

7.V

7117

7.16

72
68

107
161

117

7.M
799
708
6!HI

•90
997
2,13

107

737

189

l«(l

IMI
190
im

103 197
100 1.19

167 159
2(H) 511

168l 627

(
7
N

R
10

M
I.IOO
l,(H7
I.U.MI

I.ION

24«
M7"

HTV
KNII

1)44

N94

H37

131

1.134

1.077
990
880
1«3

i,n«8

1.088
1,108

1.134
128

787
889
8«9
888
190

1.047
88

1.173
1.02.1

1,018

8.V1

lIMI

917
128

131

1.003
l.o:«
931

924
976

716
7.16

716
787
736

I.IHII

1,017
Il<l4

85
811.1

797
8(17

186

701

16.1

SO
167

178

217

648
167

649
680
699

746
712
662
707
679

IMi

186

190
190

190

20.1

20.1

96
.1,85

78.1

669
6S9
173

171

173

II

12

13
14
IS

I.O(W

low
I.Vt

1.11.1

I.U«7

t«0
232
»7I

IMO

l.0»4
1*64

H.VI

mi

1.240
1.007

1.0«l

1.173

1,177

1,193
1.044
I.0K8
1.089

1.0«1

981

8.18

889

927

I.OOU
1.0«2
I.OAl

84
972

889
879
919
188

88<1

93;i

81

1.006
94M

978

69,1

16,1

7:16

767
7,V1

1.012
884

Wl,1

9.11

946

716
7,12

742
7.12

701

214
184

183

70
206

680
649
617
179

680

113
198
180

1S2
166

190
186
190
19(1

190

776
782
843
8.12

1(W

722
669
752

752
1.19

l«

17

IS
1

20,

l.0«7
l,IU()

1.074
l.ll.'

Ill

»20
I.OM
MO
MV
197

942
141

974
991

ion

1.172
188

1.187

1.1.13

1.17.5

l.OjiH

1.18

1,149
1.07.1

l.0«8

mi
202
937
8,18

838

1.028
1.010
1.039
1.043

i.om

897
8;«
807
899
889

901
940

1.037

132

97;i

7»«
787
7,1«

188

777

73
8.19

862
879
8,17

198

701

649
669
669

203
197

193

193

193

699
6S9
711

680
939

185

143

94
149
146

190
190
190
.125

5.17

518
8.19

8.15

867
867

441

722
732
739
722

23
24
23

1,112
1.071
I.0U2
i.oni

I.I2«

889

MM
797

1.033

m8
893
131

1,013

1,147

I.I04
90't

194

1.084

1.09»
1.070
l.OTO

12.1

1,218

828
948
848
190
927

149
977

1.021

1.022
1.070

194

818
837
8,18

S»19

943
1.000
1.000
928
932

7,16

767
787
746
726

8«8
883
79

8.17

877

6.14

6.18

1.10

969
701

62
243
201

187

193

1,10

722
617

lis
151

1,10

1,10

l.',0

142

167
lOb
173

94

680
.168

147
ISO
1.10

861

94
995
909
917

742
i:i4

767
818
807

2l- i

28
2S
30
31

j

l.Mli
Ul

1.077
l.Ols'

I.U7S
I.07S!

1

I.13'

1«7
tl'JI

1.033

1.019
071

991

989
987

i

j_

907
910
869

1.131
I.IS3
1.183
1,22.1

1,129
129

837
917
927
H73

7,18

19(1

1

1.0S4

1.047
132
971
980

837
163

778
767

89
973
978
973
89,1

92(1

1

147
787
807
726
7ai
701

8.11

2.V)

232
244
72

6.19

669
763
763

167

188

148
81

198

193

I.VI

18.1

1.17

143

151

1.V1

\liO.

1.V1

210
210
460
«I7
M4j

905
876
860
94

923

797
767
807
175

777

Mill "C" Headrace, Keewatin.

(lake of the woods outlets)

Station Xo. J PE,.

//is/ory.—Till- station was established by S. S. Scovii on July 17, 1312 and
since that time has been m continuous operation.

Location of Sedio,,.—The metering section is located, five feet upstreamfrom the racks m the headrace of Mill "C" of the Lake of the Woods Milline
C ompany at Keewatin, Ont. *

Drainage .4rm.—The drainage area above the .section is 26,400 square miles'but omng to the fact that there are several outlets to the Lake of the Wootls-
this (lrainf.ge area should not be used in computing run-off.

twelve''feeT'
~~^'"' ''*'''""*'' '** * rectangular rock cut having a normal depth of

Oauge.—A vertical staff gauge is located on the east side of the channel ten
feet upstream from the racks. This gauge is referred to W. P. S. datum. '

Discharge Afeasurements.—Since this station was established, discharge
measuremeiits have been obtained over a sufficient range of head and load to

o^H A
''1?'^

A- u'"
P'^"*' a»d from this rating and the records of daily headand load, daily discharges are deduced.



// YnmSIKTHIV SI RVKY -MAMTOHA

.

il

IIM 1117

im IAD
i»; l»»
i(N Ml
Idj. (127

im im
m" M»
IW 17.1

,Vt.1 I7;t

7M 173

77* 7H
7M:' tMM
X4,l 7.ia

M." 7.1.'

1(KI IS9

SIH 441
Mil 7W
MS 7.12

N(17 7,1«

Ittl7 722

HAI 742
M IM
MM 7«7
MM NIH
»I7 HO?

9ft5 7«7
X7« 7«7
MM) HO?
M 17*
Wi 777

KnoriU Aviiildhlr. — Hcconls cif diiilv iliHchiirKc throiiKli fhf plunt hn-^il on
forcbiiv iinil tiiilriicc kiiiik)' n-iuliitKH im<l liia<ls on tlir mill :iri> avuiltihU' troiii

July 17, 1!)12 toSi'ptcmlHT :{(», lUIH.

Anurarii. TUf n'cordn an- (iiiitc n>liulilf- owinK to oonditionH controlling

the diHrliiirgo, i.e.. gate otM'ninK. I»'ad, etc., lii-inR raiily olmervcd.

iJtHcharge MeanurtmniU nf Henilmre Mill "('", Lake of the WooiIh MilUtig Co..

Ktcinitiii, iluring I'J17'IH.

[)«».
llcmht

DiMf'hi Italf
ili'ii(li>

Diaehari*

IHI7 Kwt Si.<- II I'll? i^l .Swtt
Jan 1

1

1.0.1'* 70 711 U-i- 2.1 i,u.vio« »44 A

Jun 1

1

l.fl.W d'l 7s» l>..f in i,aM 14 UM 3

Keli 2 I.OAs .'il >i:t'l I9IS

K.-l. 2 l.aiH .11 H,1(l Jiin M l.ftW 20 1.1? 3

K.'t. 17 l,O.W 2.1 Ml iJiin H 1,0111-20 M2 1

K..|, 17 I.O.M 2.1 vn \i,M 21 i,a;H 1? 922 1

.Mar !> l.aM u:i 9<M Jun 24 l,0,Kl 1? •1.11 «

Mat r, 1.0.1H01 97.1 Ji>n 30 i,n,is 13 1,012 1

Mur .'N 1.017 .17 «79 J,in. ,10 1,0.1s (3 LOW) S
M»r .•» 1,017 .17 iri l'..|. 12 1,0,1S (13 1,235 3

M.iy 2 1,0,17 72 H7H li.l). li- 1,0.18 ttl 1,178-1*

.Mi>v 2 1,0.17-72 >!77 K,.b lt l,0.17^rt 1,317 »

Jum> 1.1 i.aw IS 2«.1 Knli. 14 1.0.17 W) 1,389-3

July 24 l,0,M 63 722 Vvh 19 1,057 9li 1,3.18 5

July :n i,avt 4« 745 Kill. 19 l,057-9li 1,,349-11

July :il 1,D.M-4X 747 Mar 19 1,057 75 S81I
.St.pt 11 l,0,1t( 4:i 700 Mar 19 1.057 ?ii H78-7

S<tp|. 11 l.0,M 43 703 \pnl is I.M? id SVS'I

S..p, IS 1,0.1)1 '4.1 Ml \|.ril IX 1,05? ?« 858-J

Hi-pt IS 1,0.18 42 (17.1 Jun«. 20 1,05» tiS IW8-»

Oi't. I\ 1,0,M Ii7 H12 d lun.> 20 l,aix ii,1 (i71-4

Oct >i i,aiN tiM 779 (1 July 11 i,aw ,14 i;«.1-8

!)« .1(1 l,0,MI5 1.10H4 July 11 l,O.V« 53 (175 1

!).<• 10 1,0.V( IS l.iwe 3 \u« 31 1,(I,1N 71 H79-7

Urn- l« 1,0,1S 17 1,041-2 Aug 31 i,o.is ;,-, (iXl-l

l>i.<. II i,ais i!i IMH1-.1 .StX 19 1, 0.1k -20 809-J

Ihf 14 1,0M 19 S90-7 !S<>nt. 19 1, 05*1- 20 818-7

Keewatin Lumbek and Manvfacturing Co's. Headrace, Kkewatin.

(LAKE OF THE WOODS OUTLETS).

Slaiion No. 5 PEi.

History.—The station was cstabli.shed by S. C. O'Grady on December 13,

1913, and has been in operation continuou.sIy .since that date.

The channel forms one of the outlets of the Lake of the Woods. It wa.s

used or created in connection with the above company's mill, the discharge

being controlled by the headgales. This mill was burned in 1903 and after this

date the gates fell into disrepair and leakage occurred. It was to ascertain

the amount of this leakage that the station was established.

Un April 5, and C, 1917, the outlet was blocked up to permit of the enlarge-

ment of the tunnel connecting Mink bay and Darlington bay. Following this

work the leakage was very much reduced. To date no attempt has been made
to again open up the channel.

Location of Section.—The metering section is on th«' upstream side of the

bridf;e crossing the channel, 30() feet above the old power house and ea.st of the

h agates of the Keewatin Luml)er & Milling Company's plant.

Drainage Area.—The drainage area above the section is 26,400 square

miles, but as there are several other outlets from the Lake of the Woods, this

drainage area should not be used in the computation of run-off.



nKPANTSfKsr in- riiK istkhioh.

rhnnnrl T\w U«»l of th« iIihimxI m fiiirly ixTiimni'nt, lN<inK «-oini».)H«M| .

rlnv niul hm'k.

'''"'K'' ,^Vj>"''»
'•'''* "iHtioii was •'KlnliliMlii'il a |M)iiit wiim lofnlnl on tli

thH.r of th.' l.rulKf, from whuh ininiis r<>aiiitiKN won- takfii roincitlftU willi tli
.Jisoliarp' inonnun'monls. On Orlolxr r». 11H« a vvrtwnl ntafT Knun^ wax instali<-
on thf ii|wfri«tuu j-hIo of iUv f«-n1ri' pili> of ilic l)ri(lKi'.

AM daily iliNclmrnoH ai this Mtulion an- n-forn-il to t\u> Inkf kaukk l(M'at«-.
on the Knwntin Irnllic l>ri«l|p'.

/)iVA<ir^c MniKurnnenl^. Sinn- «lii<4 Mtiition was cMliihliMh,.,!, .liMcharK
moasuriMnentM havo Imhii nnul.- iit fr.(ni,iit intorviils. As fhi- n.nfrol forin.-.l I.
tli.> old bond workH i« fairly iHrnumont. lli.. discliaw d.iHncU lurKcIv on tli»! lakl

A'<wr./« .tini/riW,'. -H,.oords of dully .liocharR.' ha^od on gaiigi' ri>a<linK'
obtain.-.! ..n th.' I.Hk.> KaiiK.> an.! n.-tiinl .liH.-lmrK.- ni.-asnn-m.'nt.s iir.' availal.l.
from May 1, l\H:\ to S.'pt. inlMr .11), 1017.

.1 rrMrnr//.—No «lis,>harK.- .urv.- has ho.n plofto.1 for th.- Htati.)n, and tli.
.Ini y .iisoharn.w :ir.> hns.ul on .|H.-liarK.> ni.«Hsiir.>nu«ntM and nmv hv conxid.'n'.
ot hi(ili Ji.'cunicy.

Ducharnf Sfcvurcnwnh at ll,n,ir,irr. old K.L. ,t A/. Vo'h Mill at Jnd liridae
durum 1!^I7.

i>i«ii>

ll<->(!

K.<rt

M 0.'

,%3 M

l*i*«'h-»Tjj

!*.<• (t

1 r: 1

i:i 4
I.U

i»iii«

S8 7"

,W-4.'

I

[•'•ill I)

Mar I'H

Ai»r .'il

ntHfhl

.V);tit

Ramwlu.

Ijikn Oaiic*.

S7'M

Daily Dijicharii, in Second-fat i\f III (idnire K.I. . A- ../. (',).'« .\fiU at
for purl mnr iiiding Sept. 30, 1917.

2nd. liridge

iHr (Vt Xo» Dw J.m l>h.

11

U
13
14

IS

](
17
1«
ID

24
a

3(1

3!

140
I

MS I

K1
!

l.iT 1

l:C
i

l.V,
j

las

I3tl !

13-.
I

13fi :

137 I

I3«
I

I3o

IIS
'

139

13*
i

VA :

li") I

i

l:ti

'

l.f,

U.'

y.:.i

Ki

132
!<-'

IW
133

131

l:iO

171

17:

170
17.' I

170 '

1«0
IM
158

I.•.7

156

157
15)

144

140
135

1.!-'

H.'
1.1.'

Miir.

:":4

.'II

il.'
1''.'5

207

.'01

200
201
M7

I!)3

l>i2

I7S

174

174

17:i

1'15

175 !

I5'i
i

April.

no
i:t0

i;in

131-

,V»

M»y. luiM. July. Auc.

!')«

124 1.53

123 144
12H 140
l.'l y.ih

131 1.54

1^;: i;;i

114 12a
I2Km
123

.5
j

'»
I

3

5
5

5
.5

5

Sept.

5 .'•

5 5

5 5
5 5

;, 5
5 5
,5 :,

5 5

5 5

5 5
5 r,

5 5
5
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MonlMn IHxrhiirgr of llnvhitrr, Old K. L. .1- St. Co.'m Mill at inil Hruhjr for yrnr

fniliug Sept. .in, l!H7.

'tlTKififut" »r**!«. iM I'M! M|i«i(r<* rtiilt^
t

*>tiri'lL.tfKit ID ^IIHI 1F«.» "T Him Iff

M.Aih
I

'

l'<w

1 htit l>

! lll«'lw T.K»1
M'*«ini>itii , Sim fliijrii MmM 'iunr>' 'lA la

rn.l. llftfcllMfM •rff (**

1

uim

I9HH7
1

. -

(lctiilH>r l«7 1
111 i;j 10.»7«

N<)veiiiti*r 171
j

Ul is; 'J,J4-

Dnwiiilwr 14^ ru III « M7
iiuiuiiry IW

,

1411 ir. ' X.WI
Krliriury 171 III Ul 7,»»7

M»rrh its i.'i in
;

HI. 511

April
>Uy

IW
.1

•i

'I !

l.lw
»(i7

Uri h 1 5 jw
July a • •, S .107

Aur»t s !, ] 30/

Hnplnriilipr 4 S i'tH

Th. yi»fir JiS
,

; V)
[

S7.904

N<rrR DiM-liitfgt* pur i«i|uur« iiulv un 1 lun nil (lt»ptli in Lnrt(<« omittvl, im thti outlut ia rme of Mvvrul from thn t^ik*

I Sept.

•}

s

.t .j

.•l 5

4 .'»

5 .-1

ft IS

.*>
.'i

.; *i

.\l)!lTH TlNNKI- I>I,AM>.

(Lakk of tiik Woods Orri-KLs.

Sliitiiiit .\<i I'lu.

Ilislorif.—The station Wiis (•^tatili-.tu-d l)y S. S. Scovil on June '2H, 1'J12, and
snici! that (lul- hn-* Ix'cn in conth"!" .- oixTiition.

Loatlion.—The raetcrinR station i-. loditcd on the west lirandi of the

Winnipeg river, on the nortii side of Tunnel island and alnrnt one mile liejow

the Keewatin River liridge. The >tatioii is operated as a lioat station tlirough-

out the year.

Drninnijf .Irea.—Thi- <lrainaue ana al>ove tliis seetion is 20,400 wiinare

miles, thoiiKh all of tlie water eomiiiK from this i)a-iii does not pass the section,

as ])art of it rocs tliroush the east hraneh of tlie Winnijien. These two
hranehes, the east and west, join a ~hort distanee helow tin- se(;tion.

r/K//(/((7. -The discharEc is eontincd to the channel for all staKes. Tlie hed

ond banks of the river are of solid rnrk or large houlders and of a very permanent

n.iture. The current is regular across the section. The velocities are high.

Gaug€.~\ vortical staff gaiigi' is secured to a pile im the west side at the south

end of th(! Keewatin River hridge. All dischargo measurements are referred

to this gauge.

A vertical statT gauge read during the meterii.,^, is loe-t. \ on the north side,

about thirty feet above the meter section.

Both of these gauges are referred to W.l'.S. datum.

Discharge ^f€asurcments.—A large number of discharge measurements have

been mad(! at this section over a range in stage of 14.12 feet, corresponding to

a range in discharge of 3,300 to 41,900 c.f.s.

Records Available.—A continuous record of daily gauge height has been

obtained on the gauge at Keewatin River bridge from Ji le 28, 1*^12 to Septembei

30, 1918.
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Based on tlicso gauge readings and the frequent diseliarge measurements
whieh have been obtained at the station, estimates of daily diseharge for tiie

above period are availal)le.

Accuracy.—Part of the water flowing past this section enters the river
through the Lake of the Woods Milling Go's, plants which discharge int) Dar-
lington bay, and part of the water is discharged through the Norman dam on
the western outlet of the Lake of the Woods. On account of the conditions
governing the (lischarges at these outlets and also on account of 'the pon<iing
effect of Darlington bay, considerable difficulty is experienced in arriving; at
th(^ daily discharge by means of a discharge curve alone.

Owing to the close supervision exercised at this station, and the short
intervals at which discharge measurements are taken, the records niay be con-
sidered of high accuracy.

Discharge Measurements of West Branch, Winnipeg River at North Tunnel Island.
during 1917-18.

1917,

3 ..

;i. .

17

14 .

14 .

m

Jan.
Jan.
Jan.
FpI)

Fc-1)

Kol)

I'd I

Mar. -2

Mar. 2.

Mar. 31

April 5

April 5

April 7

April 7.

April 1.'

April 12

April 14

April 14

,i.

3.

S.

12

12

17 .

17

IS

IS.

26

May
Mav
May
May
May
Mav
Mav
Mav
May
.May _.

May 2»
June 2

June 2

Juni- 28

Juno 2S
Juno 30
Juno 30
July 7.

July 7

Julv
July
July
Julv
July
Julv
July
July
AuR.
Aug
Auk
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Sppt.
Sept.
S..pt.

Sept.
Sept.

Sept.

U
14

lit

l»

21.

21

27,

9.

9
II

II

16..

16 .

18.

18.

25
2.V

I.

1

7.

7..

14..

14 .

Honiarks. Oato.

Fool. Sit. ft (lau^e at Soc. '.' 1917.
37-78 13,427 37-57 '; .Sopf. 20
37-78 13.174 .17-57 .S'pt. 211

37 B2 13.1.15 37-42 .-i-p: .2.'

39-24 17.519 39-17 -S,pi.2.'
39-24 1B.94S 39-17

(

.Vpt. 2S
39 34 17,9S1 39-25 .•'opt . 2.S

.39-34 17.773 39-25 Sopt. 29
39-35 IS, 106 39-29

!
S|,,)t. 29

39-35 I7.S.51 39 .30
1

l>ct. 5
40 37 20,616 40-28

1

(let, 5
40-47 20.322 40-17 Oct 12
40-47 20,268 4017 l),-t. 12
40-41 20.202 4012 Oct, 13
40-41 20,01«

20,112
40. 12
40-00

Oct. 13
40 35 Oct. 26
40-35 20,079 40-03 Oct. 26
40 35 I9,7;i2 40-05 \l)V, 1

40 35 20,025 4003 Nov, 2
3„-63 14.627 38-47 Nov, 2
38-63 14,626 3847 Nov. 9
38-61 14,7.57 38. 43 Nov, 9
37 31 11.140 37-21 Nov, 10
37-31 10.704 37. 21 Nov, 10
311-93 10..544 38. 81 Nov. 16
.36-93 10.697 36-84 Nov. 16
36-90 10.862 .36-77 Nov, 17
36-90 10,910 36-77 Nov, 22
36 03 10,396 36-53 Nov. 22
36-63 10.302 .36-53 Nov. 23
.36 -.i' 10,699 36-45 Nov. 23
36-57 10.369 38-45 Nov. 29
.33-94 5,531 33-87 Nov. 29
.33. »4 5.662 .33-88 I91S.
,33-77 S-979 33-72 Feb. 9
.33-78 5-i;so 33- 74 Fob. 9
.33 45 5-27.i 33.42 .Mar 14
.33-45 5.361 33-42 Mar. 14
33 .50 5,410 33-48 Mar. 15
33-50 5.326 33-46 Mar. 15
33 43 5,3.53 33-38 Mar. 22
33-43 5,311 33-38 Mcr. 22
33-37 5..343 33-33 Mar. 23
33-37 5.470 33-33 Mar. 23
33-75 5.6.30 33-70 April 5 ,.

33-75 5,SO0
5.995

33-70
33-61

April 5
33-65 .\pril 12 '

33-65 5.867 33-61 April 12 .. 1

33-68 5.744 33-83 April 13. ..

33-68 5.787 33-83 April 13
33-67 5.989 33 62 April 19
33-17 6,014 33-62

1 April 19
33-63 6.158 33-58 April 20
33-63 6.073

6.167
33-58
33-62

April 20
33-67 May 25
33-67 8.380 33-62 May 25
o3-6? 5.904 33-58 May 30
3363 6,158 33-58 May 30
33-87 6.808

6.679
33-80
33.80

June 6 ...
38-87 June 8
33 81 6,408 33-74 Juno 8
33-81 8..579 33-74 i June g 1

(Jaiitto

IloiKllt

Fi-ot

33-86
33 86
33-86
33-86
33-S8
33-90
33-92
33-92

1,034 06
1,034-06
1,0,14-08

1.034-07
1.034-04
1.034 02
1.034-15
1,034-15
l.0:(4-15

1.034-13
1,034-13
1.034-13
1.0,14-13

1.034-16
1.034 16

1,034 13

1,034 13

1,034-15
1.034-14
1.034-14
1.0.14-13

1.034-13
1,034-04

1.034 04

1.034 10
1.034-10
1.036-06
1,036-06
1.0.36-07

I. 036-07
1.036-03
1.0.16-03

1,03602
1,0,36-02

1,0.16-13

1.036-13

1,034-68
1,034-67

I, i)34 -62
1,034-62
1.034 12

i ' 12
' 3

1 : . J3
1,03411
1,034-12
1.034-14
1,034-13
1,93425
I. 034-25
1,034-24
1,034-24

Discliargr-

6,3S3
8,429
6, 255
6.426
6,2.59

6.393
6.466
6,399

6,5.56-7

6,341
6,131-7
6.390-8
6,291-9
6,245 6
6,.532-3
8,562-6
6.488-1
6.3S9-2
8,410 9
0.3.54-6

6.315-7
6. .534 -4

6,664-2
6,231-5
6.339-5
6.062-7
6.315-7
6,285-7
6.265 3
6.229-2
6.080-1
6,252-5

5.9.54-1

5,910.
9.488.4
9.766-1
9,691-4
0,7,50-9

9,645-9
9,696-0
9,564-8
9,287-6
9,0.50-5

9,372-2
B i-"> 5

6,174-3
6,207-2
6.029.
6.131. 4

6,:ill.O

6. 247.

2

6. 1610
6.3822
6,274-0
8.500-0
6 :il«-6

b. >82-6

6..588-5

6. .587.9

6.655-5

Konuirkti.

Ciaugo at Soc.
33 81
33 -82
33-81

33 -XI

33 -S3

33-8.1

33-H6
,13.s.s

1.034(1(1

1.034-00
1.034 03
1.0,34.03

1.0.13. 98
1.033.96
1.034-10
1,034-10
1,034-OS
1. 0.14 -OS

1,0.14 -OS

1,034-08
1,034-OS

1.034 09
1,034 09
1,034 09
1.0.14-08

1.034. II

1,034 OX
1.034-08
1,034-08
1.0,14-08

1.033 99
1,033. 99

1.034. 04
1,034-04
1.035. 94

1,035.M
1,0,15-95

1,035-95
1.035-92
1.0.15-92

1,0.15-90

. 1.035-90
1,036 02
1.036-01
1,034-62
1.0:t4-61

1,034-56
1.034 55
1,0.1403
1.034-00
1.033 97
1,033. 97
1.034 01
1,03401
1,034 05
1.034 05
1,034. IS
1,03415
1,034 15
1.034. 15
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Discharge ^[easll ificntii of West Branch, Winniiieg hirer at North Tunnel Ishind,

during 1917-18—Concluded.

Date.
fiiUlUf

lli'iKhl.

K.t- !

DihL'hiirKe. H«'riKirk.-*. U.iU'.
Claugo
Height.

Feet

Diwhargc.

ST.-tt.

Romiirks.

I'llS. ST.-tt CinUR*' at .St. 1918 Gauge at See.

13 1,034 ! (I.4S1-4 1.0,14-07 Auk 10 1,033-25 5.769-9 1,0.33-17

13
'* .: ...'lO-? 1,034-08 : Aug 10 1,033-25 5,754-7 1,033-17

14 i/.':i4ls li,.V.6 9 1,034-09 1 Auk 15 1.033-02 5,195-9 1,032-93

14 1,o:HIS
j

1,034- 10 :
Aug. 15 1,033-02 5,112-7 1.032-93

22 i.OMtr, 1. 21«-., 1,034-05 ' Aug 16 1,033-02 5,071-2 1,032-93

22 .11 '. II ' (-;..i04- ' 1,034-05 \i Aug 16 1,033-02 5.320-6 1.032-93

27 1.1} ! I'.' ,i. H)" 1,033-92 Aug 22 1,0,33-27 5,824-8 1.033-18

27 i.ii.l l'2 -.,H7.V 1.033-92 Aug 22 1,033-27 5,826-8 1.033- IS

28 : 'Ki '•.> .i,il47-( 1,033-90 Aug. 23 1.033-21 5,610-0 1.033-12

20 1.0.13- 98 i. i<i':-8 1,033-90 ! .\ug 23 1,033-21 5,526-4 1,033- 12

July
July
July
July
July
July
July

4 .... 1.033 -72 ,">, 681-0 1.033-66 1 Aug. 28 1,033-08 5.251-9 1,033 00

4 1.033-72 ,5, MO -2 1.033-67 Aug 28 1,033 08 5.1143-5 l,0lt3 00

« 1,033 -SO ,').77.5-l 1.033-70 Aug. 30 1,033-25 6.079-7 1,033-16

6 1,033 SO ,5,903 5 1,033-70 Aug 30 1,033-25 6.073-8 1,033- 16

12 1,033-7.1 .5.732-0 1,033-65 Sept. 6 1.033-32 6,1'6-g 1,033-22

12 . 1,033-7.5 5,711-4 1,033-65 Sept. » 1.033-,32 6,092-9 1,033-22

18 1.033 ,')fi 5,514-2 1.033-47 Sept. V 1,033-34 5,9691 1,033-23

July IS 1.033 -.Ml 5,,599 1.033-47 .•^ept . 7 1,033-34 6.0.53 2 1,033-23

July 20 1.033-57 5,728-4 1,033-48 Sept. 13 1.033-62 6.714 2 1,033-52

July 20 ',033 .57 5,fi01-2 1,033-48 Sept. 13 l,033-ri2 6.671-7

July 2(i 1,033 29 5,082-6 1,033-21 Kept. 14 1.033-1)8 6.811-8 1 , 033 - :u

July
July
July

2t) 1,?33 29 5.122-7 1,033-20 Sept. 14 1.033-68 6.769-3 1.033- .57

27 i.o:>,;-"; 4 S9S-3 1,033-12 S<-pf 20 1,033-89 6,6.52-3 1,033-79

>7 1.033-20 5.06.5-8 1,033 12 Sept. 20 1.0.33-89 6.695-2 1,033-79

1 . , 1,033-22 5. .578 -4 1,033 17 .Sept 21 1,033-89 6.740-6 1,033-80

1 1,033-23 5,623-0 1.0.33-18 S<>pt. 21 1,033-89 6,912-4 1, 033-80

Auk 2 1,033-28 5,4»8-6 1,033-19 Sept . 2li 1,034-07 6,78,5-4 1.033 -98

\iil 2 1.033-28 5.845-0 1,033-19 Sept. 28 1,0.34-07 6,612-5 1.1133-98

Aug •t l.o:u-23 5.819-9 1,033-19

Daily Gauge Height and Discharge of West Branch Winnipeg River at North

Tunnel Island, for part Year ending Sept., SO, 1917.

[Drainage area. 26,400 square miles.)

Pay.
October. Nove nlx-r. Deeember. January. February. March.

(iaiige

Height
Di.-i-

i-liaige

See.-ft

(lauge
Height

Fe.t.

ni«-
cliargc

.Sec.-ft.

Clauge
Height

F«'t.

ni»-
ehargi-

See.-tt

(iauge
Height

Dis-
charge

Gauge
Height

.

Dis-
charge

Ciuiige.
1

Height
Dis-

charge.

1

3

'

4

5

Fw't

.

Feet.

37 6.5

37-65
37-78
37-89
37-92

.Scc.-(t

12,410
13,210
13,590
13,870
13,850

Feet.
39-15
39-21
39-22
39- 17
39-15

Sec.-tt

17.850
17,860
17,850
17,090
17,640

Feet.
39-36
39-37
39-37
39- 16
39- 12

Se.-.-ft.

18.060
17,950
l8.o:io

16,280
17.630

6

8 , !

'

. .

9
10

37-92
38 -SO
,37-75

37-89
37-92

13, 770
12,,560
13,760
13,770
13,560

39-22
39-23
39-23
39-25
39-28

17,680
17,6.30

17.660
17,710
17,6S0

39-25
39-28
39-32
39-44
39-67

17,480
17,430
18.110
19.020
20,070

It .

12

13 .

14

15

37-81
37-71
37-67
37-56
37-54

13,100
13,180
12,870
12,550
12,670

39-14
39-19
39-20
39-24
39-24

17,050
17,660
17,580
17.500
17.890

39-71

39 74
40-00
40-12
40 18

18,390
20.820
21,270
21,740
21,720

16

17

18

19

37-57
37-61
.37-72

37-82
37-87

12,700
13.04'i

13,500
13,950
13,920

39-28
39-29
39-20
39-19
39-33

18,210
18,290
16,780
18,060
18,270

40 30
40 36
40- 23
40-21
40-41

21,700
21,670
19,830
21,480

20 41,590

21

22
23
24

25

37-69
37-63
37-81
37-89
38-03

12,470
13.950
14.030
14,550
15,060

39-35
3993
39-41
39-44
39-22

18,060
18,150
18,250
18,210
16,540

40-49
40-54
40-50
40 51

40 34

21.560
21.560
21.530
21.570
19,670

26

2r

38-17
38-34
38-37
38-42
38-73

15,730
16,410
15,410
16,220
17,690

39-17
39-32
39-35

18,220
18,000
18,040

40-28
40-45
40-46
40-49
40-47
40-44

21,470
21,370

2S 21,350

29 21,330

30 21,240

31 39-01 1 17.790 21.220
I

'
1



2^ DEPARTMENT OF THE IXTERIOR.

Daily Gauge Height am' Discharge of West Branch Winnipeg River at North
nel Island, for part Year ending Sept., 30, 1917-~Concluded.

Tun-

1

2

3
4

S.

6
7.

8
»
10

II

13
13

H
IS

16

17.

18
19
20

21

22
23
24.

2S

April.

26
27
28.

29.

30
31.

40 36
40-29
40-48
40 48
40-47

4046
40-45
40-21
40- 13

40-27

40-32
40-33
40-33
40 34
40-11

40 Oft

40-27
40-35
40-44
40-48

40-48
40-28
40-21
40-38
40-31

40-08
311-73

.TO- 19
;).>(. SO
38 (iO

19,240
20,1I.V)

L'O.iMifl

20.ST0
20.840

20,800
20.720
I8.6,S0

1;0,4I9

20,310

20,420
20,370
20,420
20, ,340

18.270

20,300
20,320
20,440
20,,̂ 70
20,550

20,500
18,430
20, 200
20,290
20,230

19,280
15.360
14,740
12,820
14,500

May.

38-68
38-65
.38-11.1

38-63
38-61

38-34
38-27
38-42
38-18
37-77

37-47
37-31
.36-99

36-88
36-95

36-94
36 -Ma

3«-il2

36-90
36 62

36-52
36 68
36-70
30-69
36-68

36-66
36-43
36-33
36-53
36-54
36-53

14,300
14,380
I4,4.M)

14.400
14,440

12,690
14,590
14,130
I2,7.i0

10,800

10,830
10,800
9,240
10..580
10 700

10.820
10,790
10. 770
10,750
9,280

10,340
10,230
10,310
10,410
10,400

10.1)70

9,030
10.230
10,330
10,460
10.3S0

June,

36-54
36-55
36-33
36-32
36-43

38 46
36-21
36' 11

36-05

10,400
10,410
8,990
10.590
10,660

10,100
9,190
9,200
9,380

July.

35-95 9,220

35-95 9-430
35-93 9.830
35-82 8,580
35-37 7,540
35 14 7.470

,34-85 6,120
34-45 5,470
34-37 5,920
34 -.33 5,400
34-27 5,340

.34-19 5,210
34-05 5.430
33-96 5.720
33 75 4,320
33-68 5.610

33-88 5,720
33-91 5.750
33-89 5.740
33-8'i 5,740
33-79 5,650

33-35
33 31
33-27
.33 -.36

33-43

.33-47

33-46
33-33
33-25
33-40

33-50
33 -.W
.33-52

33-51
33-34

33 24
.33-37

33-41
33-42
33-41

33 39
.33-22

33 23
33 46
33-60

33-75
33-76
.33-79

33-61
33-51
33-72

4,360
4,390
5,0JO
5,220
5,310

5,370
5,380
4,590
5,360
5,430

5,420
5.410
5.430
5.390
4,670

5,320
5,380
O.390
5,380
5,3.30

5.370
4.630
5.760
5,830
5,850

5,890
5,800
5,690
4,,590
6,010
6,090

Ausui4t.

33-79
33-84
33 81
33-70
33-59

3353
38-60
33-68
33-67
33-68

33-64
38-47
33-43
33-48
33-59

33-65

33 66
33-64
33-52

33 45

33 54
.33-60

33-67
33-72
33-69

33-54
33-51
33-63
33-66
33-65
,33-65

6,150
6,170
5,750
5,600
',980

u,680
5,740
5,790
5,860
5.810

September.

33-63
33-48
3;l-40

33-57
33-71

33-84
33-88
33-88
33-68
33-58

33-74
.33-79

6.020
5.290
6.050
6.000
6,470

6,470
6,5.30

6.4G0
5.240
5,890

5,820 33-74 6.120
5,170 .33-79 6.130
5.400 33-80 6,170
5.890 33-81 6,110
5,910 33-81 6,250

5.930 33-62 4.970
6.010 .33-56 6.280
6.060 33-80 6. .360

5.330 33-87 6,430
6,050 33-89 6,230

6,060 33 89 6,290
6,100 .33-89 6,330
6. 120 .33-70 4,990
6.120 33-58 6,010
6,130 33-78 6,060

5.360 33-87 6,080
6,000 33-90 6,050
6,0,50 33-91 6,070
5,990 33-91 6,190
6,060 33-70 4,860
6,070

Daily Gauge Hdght and Discharge of West Branch, Winnipeg River at .Worth Tun-
nel Ish d,for Year ending Sept., 30, 1918.

IDninajce area. 26,400 ^(luaro niiloM.]

( ti-toU'r. XovembiT.

Oaune Dis-
lloi^ht. charge

Feet.
34-14
34-14
34-13
33-87

33 77

.34-03

.34-11

34-12
34-13

Sec.-ft

6.280
6.200
6,240
4.670
6.380

6.340
6,300
6.350
6,390

34-13 6,330

33-94 4,740
33-85 6,390
34-06 6,270
34-14 6,170
34-14 6.290

34-11 6,.390
34 13 6,250
33-90 4.580
33-78 6.310
34-00 6,120

34-09 6,010
34- 12 6.090
34-13 6,180
34-14 6,280
33-87 4,390

33-71 6,370
33-94 6,060
34-01 6.250
34 04 6,210
3410 6,280

December.

Gauffo
Height

Keot.
34-13
.13-84

33-72
34-01
34-09

34 la
34-11
34 05
33-85
33-74

34-04
34 09
34 02
33-91
33-86

33-67
33-66
33-89
33-98
34-01

34 03
34 03
33-82
33 -?2

33,65

3363
33-90
33 90
33-68
33-52
33-51

Dia-
chargo

Set.-tt.

8,460
4,590
6,280
6,330
8,410

6,470
6,110
6,0'iO

4,620
6,360

6,230
6,310
5. 790
5,2.50

5,360

4.,540
6, 2liO

6,290
6,200
8,200

6,240
6,290
4,500
6,370
4,650

6,240
6,310
6,260
4,780
4.810
S,230

J;uiuary

Gauge Dia-
lleight . charge

Feet.
33-70
.33-78

33-92
33-95
33-99

Sec.-ft.

5.420
5,950
6,0.30

6. OHO
6.020

33-78 4,490
33-73 6,130
33-93 6,010
33 -'.)6 6,030
34-00 0,120

February.

Gauge Uis-
Hoight. charge

34 03
,34 04
33-79
33-83
33-95

34 03
34-06
34-07
.34-07

33-78

33-72
33-97
34 02
.34 05
34 OS

34-09
33-82
33-75
33-98
34-06
34-09

0,080
6,070
4.510
6.190
6,140

6,110
6,200
6,130
6,090
4,360

6,060
6,0.>0

6,060
5,950
6,220

6.250
4,3.50

6,120
6,100
6,140
6,100

Keet.
34 09
31-09
33-95
,33 88
34-02

34 08
34 -09

34 10
34-10
33-82

33-75
33-98
34 04
34 07
34-09

34-10
33-84
33-76
33-99

34 03

34 05
34 06
34 06
,33-81

33-77

.34-18

34-51
34-77

Hoc. -ft.

5,960
6,010
5,370
6,170
6,110

6,100
U.O.IO

5,940
5,880
4,350

0,300
6.030
6,090
6,150
6,050

6,030
4,290
6,000
6.010
6,110

6,100
5,990
5.810
4.3tiO

6,800

7,230
7,790
8,360

March.

(jauge
Height

Feet.
35-18
35-53
35-43
35-43
.35-77

35-85
35-93
35-98
35-99
35-80

35-66
35-92
35-98
36-03
36-06

36-06
35-77
35-66
33-92
35-99

36-03
36-03
36-03
35-75
35-67

se-rjo

36-97
37-71
37-66
.36-85

36-23

Dis-
charge.

.Sec.-ft.

9.720
9.7,50

8,170
9,810
9,690

9,730
9,8.50

9.830
9.860
8.140

9.950
9.660
9,730
9.720
9,740

9,700
8.040
9,750
9..550

9,540

9,550
9,620
9,520
7,910
9,690

10,470
14.490
16,110
12.900
9.410
7,840

Non.—Gau«e heiiihts are referred to Keewatin River
reduce to W.P.d. datum

bridge ?!iiiso: 1.009 On phoal.-l Iw a.1,Je-J tr, gause heighta to
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Daily Gauge Height and Discharge of West Branch, Winnipeg River at North Tun-

nel Island, for Year ending Sept., 30, 1918—Concluded.

6.020
5,290
S.OSO
6.000
6,470

6,470
6,S30
6,400
5.240
5,890

74 6.120
79 6.130
KU 6,170
81 6,110
M 6,250

62 4,970
5rt 6,280
80 6..360
<7 6,420
89 6,230

89 6,290
89 6,330
70 4,990
W 6.010
78 6.060

S7 6.0SO
JU 6.050
'>l 6,070
tl 6,190
70 4,860

charge.

8

3

3
3

7

.Sec.-ft.

9.720
9.7,')0

8,170
9,810
9,690

.5

J
8
9

9,730
9.8,50

9.830
9.860
8.140

6
2

8
3

6

9.950
9,660
9,730
9.720
9,740

6

7

6

2

9

9.700
8.040
9.750
9..ISO
9,540

1

i

I

)

r

9,550
9,620
9,520
7,910
9,690

)

r

I

10,470
14.4'JO

16,110
12,900
9,410
7.840

36 03
36' 15
36' IS
36' 17

36' IS

3613
35-91
35'75
35'54
34'81

34'65
34-67
34-61
34-24

3407

34-21
34-19
3417
3409
34-06

33-78
33-76
34-04

24 3406
25 34 06

3407
34 07
33-84
.13-74

38-96

1..

2..

3..

4

5

6..

7..

8..

9..

10 .

11 .

12 .

13 ,

14

15

16
17.

18
19.

20

21

22.

21

April.

26
27.

28.

29
30
31

9,330
9,310
9,280
9,400
9,360

9,390
7,740
8.590
6,480
5.230

5,950
6,000
6,040
4,340
5,950

6,030
6,000
5.970
6,060
6,030

4.470
5.950
6.010
8,020
6,100

6,110
6,050
4,460
5,940
5, MO

May.

33-93
33-89
33-84
.33-79

33-51

33-45
33-68
33-70
33-71
33-72

33-72
33-48
33-42
33-62
33-61

33 73
33-80
33-88
33-86
33-55

o3-79
.13-92

33-98
33-99

3407

33-94
33-87
34-09
34-14
34-14
34-14

5,900
5,970
5,930
5,940
4,480

5,960
6,040
5,920
5,970
5,990

5.930
4,5.50

6,080
6.050
6.080

6,010
6,080
6.160
4.700
6.140

6.080
6.170
6. 190
6.0S0
6,110

4.660
6.190
6,220
6.140
6.0.50

6.090

June.

34-18
33 S9
33-81
34-11
34-19

.14-26

34-22
34-22
33-95
33 80

34 04
j4-!4
34-17
34-17
34-18

34 04
33-87
34-05
34-08
34-09

34-16
34-14
33-87
33-79
33-98

34 03
34 02
33 -'.16

33-97
38-78

6.120
4.730
6, 1.30

6.240
6,210

6-360
6,340
6, .130

4,800
6.150

6-340
6.220
6,240
6,300
6,240

4,870
6,170
6,130
6,170
6,150

6,150
6,1.50

4.860
6.240
6,300

6.230
5.640
5.710
3,730
4.960

July.

33-56 5.310
33 5t 5.600
33-69 5.580
A1-76 3.600
33-77 5,030

33-78 5 -.390

33-62 5,000
33 -.54 5.600
33-70 5.640
13-73 5.670

33-77 5.670
33-78 5.610
33-78 3.580
33-63 5,0.10

33-53 5,670

33 ,39

33-58
33-56
33-55
33-55

33-42
33-40
33-48
33-34
33-28

33 25
33-20
33 19

33 20
33-19
33-20

3,060
5,640
5,690
5.660
5,630

4,990
5,730
5.600
4,970
4,970

4-970
4,930
5.010
.3,110

3.IJ0
5.US0

August. September.

.13-22

33-30
33-26
33-11

33 09

33-17
33-26
33-26
33-24
33-22

33-06
33-04
33 04
33-04

.13 02

33 01
32-99
32-92
32-99
3317

,13-25

31-26
33-19
33 14
33-10

33 OS
33 07
31 07
3.il2
33-23
33-27

5.660
5.670
5. 120

5.0U0
5,730

5-730
5,730
:,560
5,700
5,670

5, 120

5,210
5,200
5,180
5,200

5,2.10

5,200
5,180
5,600
5,650

5,770
3,090
'i,3:i0

5,310
5,270

5.420
5,470
5.460
5.710
5.900
5.840

33-18 5.410
33-12 5.420
33-10 5.500
3313 5.890
33-26 5,980

33-32 6,050
33 ,13 6,030
33-23 5,430
13-22 5,870
J3-30 6,070

33-39 6,800
33-56 6,550
33-63 6,690
33-66 6,690
33-30 5,350

33-39 6,040
33-70 6,620
33-79 6,620
33-85 6,630
33-88 6,620

33-90 6,620
33-69 5,230
.13-63 6,710
33-94 6,670
34-03 6,660

34-06 6,600
34-08 6,570
.14-09 6,570
31-88 5,150
33-73 6,580

KoTC—Gauge heiglits are referred to Koowatin lUver UrMiso g wijb:

reduce to W.P.S. datum.
1.0)0 00- Ihi aildc'il to gauge hoighta to

Monthly Discharge of We.'^t Branch, Winnipeg River at Xorth Tunnd Island, for

years ending September 30, 1917-tS.

[Drainage area 26.400 scuaro miles.!

Di.'icliarge in Soeond-l i-et. Uun-Otf.

Month.
Maximum. Minimum.

Per
Mean. equare

mile.

Depth
in inchtte

on
Drainage.

area.

Total
in

a-en-fcet.

1016-17.

Ootober
November
December
January
February
March

28.8S0
21,640
20,710
17.790
18,290
2. ,740
20.960
14..390
10.660
6.090
6,170
6,,330

I3..i00

13 OfiO

12.490
12.410
16.,3+1

16 2.V)

12.820
9.030
4,320
4,360
4,980
4,860

24.217
19.140
13. SSI
14,037
17,763
20,133
19,404
11.421
7.471
5 321
3,845
6,011

1.489.045
1.138,909
976.483
863. 101

986,618
1, -238. 053
1,1.34,619

May 7112, rifl

444,.33.1

July

AuKu.'t
September

327.176
359.393
337,679

The ye,ir 28,880 4.320 13.863 10,033,418

1917-18.
6,400
B.390
6,470
6.2.30

8.360
16.110
9,400
6,220
6,360
5.7.30

5.900
6.710

4,620
4,390
4,,300
4,330
4,290
7,840
4,340
4,480
4,730
4,930
5,090
5,150

6.010
6.010
5.800
5,8,38

6,0.33

9,917
6,6,51

5,867
6,942
5,407
5,473
6,181

369,,340
3.38.810

3.36,628

360 194
336,167
609,773

April .195,762

Mav 360,748
3.33,,374

July 332,463
336,829

September 367,795

The year 16.110 4,290 6,269 4,538,549

Nan.—Uiaoharge per square mile and run-off depth in inclies omitted, as tlie outlet is one of Beveral from tlie LuWa
of the Woods.
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Combined Discharge in Second-Feel of Winnipaj Hirer .oio Lake of the Wood^
Outlets, for part year ending September 30, l!)l

,
, and ijear ending

September 30, WIS.

26
27
28,

29
30
31

1

2.

3
4
5

6
7.

8

10.

II

12
13

14

15

16.

17
18

lU

20

21

22
23.

24
25

26
27.

28.

28
30
31

Day.

11116-17.

2.

3
4
S.

6
7

8
9
10

11 .

12 .

13..

14

IS

16

17
18
19

30

31

22
23 .

24
25

1917 18

IDrainogr ava 26,400 xquure niiliv 1

Oct. Nov.

7.434
7.6.M

7.770
7,759
7,760

7,585
5,701
7,350
7,509
7,476

7,633
7,499
7,4C9
5,393
7,251

7,451
7,406
7.522
7,477
7,456

5,542
7,581

7,440
7.492
7,654

7.614
7,592
5,369
7, .547

7,63*
7,731

7,703
7,615
7, 589
5,431

7, .539

7,735
7,736
7,779
7.829
7,780

6,157
7,819
7,738
7,660
7,738

7,811

7,716
5.462
7,449
7,561

7,517
7,553
7,681

7,773
5,245

7,545
7,.127

7,705
7,6.58

7,718

Dec.

7,932
5.465
7,498
7,771

7,865

7,946
7,572
7,554
5,.521

7,641

7,709
7,783
7,278
6.7.34

6.8:i8

5.421
7.5()9

7.7,33

7.670
7,681

7,710
7,779
5,562
7,699
5,404

7,545
7,746
7,766
6,271
5, 748
6,447

Jan.

13,2S3

14.426
14,779
15.074
14,913

14.744
13,425
14.723
15,022
14,682

13,S)i.)

13.916
13..59S

I3.2til

13..535

13. M5
14.001

14,435
14.97.S

l.">. 198

13.413
14.S88

15.282
15.795
16,362

17,023
17,7117

16,296
17.175
18,679

18,816

I>h,

19.221
19.2.i0

19,245
18,051
18.999

19.0,17

18,972
19 077
19.116
19,080

18,007
19,008
18,969
18.887
19.241

19..5X6

19,671
17,732
19.444
19.664

19.449
19,,'>37

19,633
19, .503

17.477

19, ,560

19,361
19,405

6,34S 7,4,57

7,251 7,498
7,497 6,280
7, .526 7,472
7,472 7,603

5.3S2 7,576
7,418 7,576
7,.')67 7,418
7, .506 7,362
7.601 5,185

7..566 7, ,533

7..543 7,492
5.406 7,

7,477 7,6J4
7,623 7,524

7,552 7,509
7,683 5,137
7,604 7,275
7,513 7,494
5,803 7, .584

7.511 7.586
7,4(KI 7,455
7,,534 7,244
7.419 5, 186

7,703 8,019

7,740 8,,564
5,811 9,235
7,602 9,791
7,588
7,627
7,594

.Mar. April.

19,487 211. i:0
19,283 2.'. 221
19,453 22.2.59

17,236 22.171
18,944 22.073

IS. 777 21,707
18.738 21,990
19,091
I9,a55
21.319

19,289
21.743
22.075
22,5.50

22..53 2

22.576
23.00C
20.767
22,862
22. 677

22,.S84

22,.'*73

22.821
22.a58
20.528

22.740
22,651
22.632
22.577
22,511

19. ,540

21,718
21,621

2l,6'i5

21,6,57

21.678
21,.W8
19.111

21..539
2I,49S
21..S.S5

22,275
22! 258

22.236
19.3:i9

21,647
22.044
21,944

21,023
17.059
16,428
13,893
16,089

22.424

11.142 10,489
11.119 10,719
9.031 10,665
10,911 10.787
11.124 10,7.55

11,163 10,799
11,26,5 S..-.17

11,247 9,800
11.310 7,875
8,965 6,622

10,819 7,292
11,062 7.373
11,100 7,,392
11,123 5,0,53

11,134 6.608

11.130 6,694
8.806 6.645
10.628 6.6.36

10.913 6.733
10,935 6.698

10,973 5,093
10,993 7.036
10,877 7.372
8,5.56 7.315
10,812 6,908

11.823 7,C28
15,851 7,416
17,518 5, 195
13,710 6,799
10,114 7,301
8,507

May. June.

15.963 11,777
15,994 11,811
16,034 9.724
1.5,974 11,572
16,011 12,061

13.689 11.469
16.124 10.531
15.682 10,492
14.296 10.701
12.323 9.943

12,315 10.238
12.239 11.060
10.199 9.828
12.026 8.818
12.137 8.7.58

12.217 7.374
13.192 6.271
12.200 7. 175

12.207 6.097
10,207 6. .578

July.

11,767
11,873
11,729
11,795
11,721

11,781
9. 925
11,602
11,719
11,889
11,790

7.024
6,6,50

6,616
6,600
5,105

6,615
6,(>88

6.560
6.643
6,6.58

6.609
5.170
6,706
6,737
7,244

7,263
7,4,55

7,497
5,375
7,202

7.321
7.396
7, ,575

7,391
7,518

8,103
7,652
7,886
7,5.59

7,365
7,489

6, .504

6.707
6.998
4,993
6,625

6.868
6.993
6.800
6,.579

8.467

7.554
5,436
7,268
7,562
7,549

7,692
7,673
7,692
5,527
7,207

7,892
7,.574
7,,589
7,636
7,499

5,.567
6.918
7..365
7..323
7,383

7,403
7,426
5,.531

7,2.55

7,570

7,463
6,846
7,013
6,421
6.267

4, 9.58

4.9<3
5.820
8,254
6,571

6,618
6.,529

5. 273
6.400
6.710

6.693
6.704
8.706
8.663
5,365

6,361

6,640
6,604
6,608
6,594

8, ,591

5.298
6,752
7,a51
7,081

7,122
7,022
6,894
5,2.56

6,830
8,919

5,913
8,379
8,814
6,5.55

8.862

6,854
5,684
6,487
3,906
6,942

6.949
6.834
6.830
5,700
6,275

6,272
6,251
6,320
8,497
6,453

5,565
6,581
6.401
S,795
5,811

5,800
5, .585

5,597
5,932
5,936
S,S3«

Aux.

6 9.)2

6.971

6,573
8,407
5,777

6.316
6.513
6,829
6,482
8,649

8,665
5,7.50

6.334
6.706
6,740

6. 637
8.668
6.692
5.928
6,072

8.792
6.912
6,925
6.929
6,759

5,963
6.663
6.908
6. 743
6.696
6.717

8.261
6.280
5.804
5,669
6.328

6,336
6,328
6,2.50

6.314
6,274

5,711

5,831
5,791
5,768
5,795

5,827
5,799
5,737
6,190
8,247

6.356
6.284
5,919
5,910
5,829

6,017
6,072
6,057
6,334
6,49S
6,441

NoTi.—Total Diacharge from Lake o( the Wood*.
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3 Woods

St-pt.

6.649
5,891
6.659
li.664

7.351

7.310
7,319
7.042
5,845
6.534

6. 7,19

6,7.16

6,810
6.730
6,899

5.577
7.120
7.200
7,289
.7.070

7.137
7,201
5,,192
6.862
6.9.36

6.960
6. 923
6.967
7,0,13

5,472
7

14

9
8

5.979
5.997
6.091

6,491
6,581

6
6

4

4

6,610
6.627
6.001
6.481
6.672

I

1

8
5

7.204
7.1.14

7.285
7.328
5.941

7
9
7

7

6.8.38

7.490
7.498
7..109
7,497

6

4

9

9

9

7.6.11

5.823
7,769
7,958
7,922

7

2

7

4

5

1

7,886
7,848
7,843
5,870
7,883

i CovMned Monthly Discharge of Winnipeg River below Lake of the Woods outlets for

year ending September 30, 1917.

I
-t

DmiruiKi* area, 2ti,400 squurtf i:iilm.]

i

DiiM?Imrtee in .So"onfl-K«'et. Hun Off.

.Montli.

Maxiinuin.

30.2.S'I

22.912
21.960
18.816

. 19.671
23.006
22.27.1

16.124
12.061
7. 122
6.971
7.331

30 289

Miniiiiuiii

16,237
15,777
13.363
13,261
17,477
17,236
13.893
9-925
4,993
4,9.18

5.750
5,472

4,958

Mean.

25,313
20,927
16,989
15,063
19,0SI
21,286
20,744
12,820
8.C14
6,383
6,580
6,753

14.970

Depth
I'er

square
mile.

Depth
in inchoH

on
Druinate
area.

Total
in

acre-feet

.

. _

'i

1916-17

October
November
Di-i-ember ...

0-9.19

0-769
0-644
0.170

723
0-806
0-786
0-41.1

0-326
0-242
0-249
0-2-Vi

1-106

0-8.1S

0-742
0-657
0-7,13

0-929
0-877
0-559
0-364
0-279
0-287

286

1,5,16,436

1,207,756
1,044,612
926,188

Fi'liruary

March

1,0,19,705

1.308,825
*

\pril 1.234.354

.; May 788,271
5 12.,169

1

Julv 392,476

AuKUst
.September

404.588
401,832

The \i-M 0,,167 7-697 10,835,211

.NoTi:. -Total I)i?*charge fro:n the I.alie oi t!ie Woo Is.

Combined Monthly Discharge of Winnipeg River below Lake of the Woods outlets for

year ending September 30, 1918.

(Drainage area, 24,600 square milex.)

Month.
Discharge in SeeonilFeet. Hun Off. Rainfall.

Depth
Per in inches Total

Maximum. .Minimum. Mean. square
mile.

on
Drainage

in

acrc-fect.

Inchex.

area.

1917-18.

October 7, 779 5,369 7.283 0-276 0-318 447,814 3-13

November 7,841 5,245 7,393 0-280 0-312 439,914 0-93

7,946 • 5,404 7,124 0-270 0-311 438,038 0-78

January 7,740 5.382 7,257 0-275 317 446,216 1-21

February 9,791 5,137 7.400 0-280 0-292 410.975 0-77

March 17.518 8,507 11,118 0-421 0-485 683,619 71

April 10.799 5,0,13 7.737 0-293 0-327 460,383 1-32

May 7.686 5,105 6,886 261 301 423.404 219
7, 692
6.949

5,436
5,565

7,097
6,271

0-269
0-238

300
0-274

422.301
385.5.S9

3-25

July 2-80

.•Vuguat 6,495 5,669 6.073 0-230 0-265 373.414
SH'ptem er • 7,9,58 5,283 6,982 0-264 0-295 415.458

The year 17,518 5,053 7.386 0-2,S0 3,801 5.347,220

NnTE—Total discharge from the Lake of the Wooiid.
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WINNIPEG RIVER AND TRIBUTARIES.

WINNIPEG RIVER.

WiNNiPEo RivEK, Whitedoo Falls, North and South Channels.

Station No. 5 PEio

History.—On May 18, 1914, a metering section was established on the soutl

eliannel of the Winnipeg river at Whitetlog falls by S. C. 0'(5rady. This statioi

was operated as a boat station until July 1915, when a cable station was installed

approximately one hundred feet upstream from the old section. Since that tim
this station has been in operation.

On May 24, 1914, a cable carrier station was established on the nortl

channel at these falls by S. C. O'Grady and it has been in operation since tha

date.

Location of Sections.—The Winnipeg river is divided into two channel
at a point thirteen miles i)elow the town of Minaki, Ontario, and it is on thes

chaimels that the Whitedog falls are located. The falls consist of a series o

pitches extending over a stretch of three miUs of the river. On the nortl

channel the metering section is located about two hundred feet downstrean
from the head of the channel and within twenty-five feet of the head of the firs

pitch.

The metering section on the south Channel is located about one mile belov

the head of the channel and nine hundred feet above the crest of the secom
pitch of the falls.

There is no ice interference at either of these stations during the \vinte

months, and discharge measurements may be made at all seasons of the yea
wii.iout any change in location of the section.

Drainage Area.
miles.

-The drainage area above these sections is 27,200 squar

Channel.—The south channel is approximately four hundred feet wid(

The bed of the channel is rock and not liable to shifting, the control for th

section being the crest of the falls, nine hundred feet below. The bank
are of rock and of sufficient height to confine the discharge to the channe
at all stages. The channel is straight and free from eddies under nearly a
conditions.

The north channel has a width of approximately forty-five feet. The hea
and banks of the channel are of rock and free from likelihood of shifting, th

control being twenty feet below. The channel is straight above and below th

section for a sufficient distance to insure freedom from eddies.

Gauge.—The gauge at the south channel section is a rock-bolted verticj

staff gauge, located on the left bank one hundred feet below the section, readin
direct to W.P.S. datum. On June 17, 1916, on account of high water conditions

a temporary staff gauge was placed two hundred feet below the section on th

right bank and referred to W.P.S. datum. On July 26, 1917, a rock-bolte

staff gauge was installed on the left side of this channel, about seventy-five fee

upstream from the metering secl'on. This gauge is referred to W.P.S. datur
and is direct reading.
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On the north channel, a rock bolted vertical staff gauge was located on the

right bank, about one hundred feet above the section. Thi.s gauge was also

referred to W.P.S. datum and was u,sed up till July 20, 1918. On July 20,

1918, a vertical staff gauge was bolted to the rock on the >outh side of the channel,

opposite the location of the old gauge. This gauge reads direct to W.P.S. datum
and has been in use since the above date.

On account of the impossibility of obtaining readers for the above
gauges, the daily records were obtained from gauge readi'-gs at Minaki. The
gaug(> at "his point is a vertical staff gauge secured to the crib work at the east

end of the Grand Trunk Pacific Railway bridge at Minaki. The gauge is

referred to W.P.S. datum.

In August of 1915, a CJurley printed record water stage register, was installed

on the island opposite the head of the south channel and since that date daily

records have been obtained from same.

Discharge Measurements.—Discharge measurements covering a range in

stage of 1031.80 to 1039.31, have been taken at frequent intervals since the

installation of the station.

Records Available.—From September 14, 1913 to December .'), 1914, and
from May 18, to August 15, 1915, continuous recortl of daily gauge height

has been obtained. From the latter date to September 30, 1918 records on the

automatic gauge at Whitedog have been obtained.

Based on these gauge readings, estimates of daily discharge for the above

Eeric'ls are available. Estimates of monthly-mean discharge based on gauge
eights and actual measurements are also available.

Combined and separate records of discharge for the two channels are avail-

able covering the above periods.

Accuracy.—The discharge curves for each channel are well defined between
gauge heights 1032.0 and 1039 25. Above and below these limits the curves

are only fairly well defined.

Discharge Measurements of Winnipeg River at South Channel Whitedog Falls,

during 1917-18.

Date.
Gauge
Height. Ducharge.

1

Remarks, j
Date.

Gauge
Ileigbt. Diflcbarge. Remarks.

1917. Foot.

1,028-77
1,026-38
1.026-50
1.026-48

Sec. feet.

11.675
6,447

.\uto. Gauge.

1.033-66
1 fl31-!)A

1918.

May 15

Feet.

1.026-W
1,026-58
1,026-58

Sue. -feet.

8,627-8
6-792-9

6.998-7

Auto. Gauge.

1,032-12
July 7 July 10 1,032-12
July- 26 6,762 1,032-00 { .SwDt. 26 1,03211
Aug. 17 6,757 1.0.12-00 li
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Ihiihj (laugc Height and Dittchnnjr of Wintiipcn Hirer at South Channel, Whitedo

Falln, for iHtrt year ending September HO, 1IU7.

(Drttiniuf urcii, 27,200 ntiuiirc initio

Nuvi'IiiIht. DiwinlwT.
I)ii.\

JnnuHry. I'\>liruury. Miirrh.

lliMnlit (hiuiti' llliMiihl I rhvrgi' Mi'ight

I'li't. Sued

It .

12
1.1

14

15

16

17

18..

1»
20

31
22
23
24
2h

2«
27
2S
2fl

30
31

K,...l .•*,.,•«. I Vi't

DlK-

rl \rv M.'idit

Kivt
:it .'id

:il .M

:i» .^2

:tl .-I.'

:14 SI

:it .11

:I4 .ll

:I4 .VI

:!4 .'SI

:!t .Vi

:I4 .VI

;I4 51
1

1

4!l

:n 41

.14 4H

:!4 47
.14 4S
14 44
:i4 4J
34 4:1

.^4 43
:•.( 4.>

34 '4X

34 .VI

34 .Vt

34 -.W

34 Bl
34 67
34'li<)

34-73
34'l«l

I'll ir«i»

^4^Hn.
14 3U.I

14 3J,1

14 37.1

I4.37.i

14.32.1

14.32.1

14.32.1

I4.:uiu

14 3.M
14 3IM)

14.3110

14,3110

14.27.1

14.27.1

14. 22s

14.200

14. 12.1

14.100
14.02.1

I4.0S0

14,090
14. 12.1

14.225
14.300
14,4.10

14 625
M.mio
14.1100

14.975
15.125
15.425

< liiu«i.

lllMlIlt I rlrirn"'

I'lm.'

fin i<

F...1 SlH- ft l-'wl

31 HS 15,1171 31 .11

31 (17 Iti 025 35..13

3.1 Oil IB.475 35-51

31 H 1«.«5 31 49
3.1 27 17,175 .35 47

31 2H 17.225 35-46
.3.1 32 17, .375 35-48
31-33 17,425 35-48
31 32 17.375 35 50

35 31 17,,1.10 35 52

35-31 17.3,10 .35-54

35-32 17 375 :t5 .18

35-32 17.375 .35 81

35-34 17.450 35 84

35 37 17,575 35 70

31-40 17.700 35-74

31 43 17.8-25 3t-79
3.1-45 17.900 35 83

35-3tl 17,5.10 35-89

35 48 18,025 35-93

.35 50 18.100 35-98

.35 .12 18,175 35-99
35 -.14 18.275 38-02

35 .15 18. .100 38-03

35 .17 18.375 36-08

.35 -.IS 18.425 36-08
31 -iW 18.425 38-09
35-58 18.350 38-08

36-05
36-03
3600

I nix
1
rhiirH'

Hit I

1H.3I

1.'*.2:

18.11

18,0
17,9

17.9
17.9
18,0
18,11

18,1

18,3
18.3
18,5
18,«
18,9

19,1
19,3
19.4
19.7
19,9

20,0
20,1
20,2
20,3
30,4

30,5
20,9
20,5
20,4
20,3
30.2

10 .

11

12
13
14

15

16

17
18
19
20

21

22
23
34
2.1

26
37
28
29
30
3)

.\pril Mr

.31-9S
;
20,100 35-28

35-96 1 20,025 31-20
1 35S6

t
20,025 35 14

1
35 !I5

! 19. 975 35 08
1 35 !I4 19.925 35 02

June.

3.1

31 (Kl '

31 -Mi
j

3.1 -S4 I

31 -Vl I

.35-K.3
j

S3-.H2 i

.35-82
1

31-Kl
I

3.3-81
I

35 84
'

3.1-8.1 :

.35-K.1
'

35-Hfi I

.35-87
I

31 88
:;.", s><

31 K.1

35 *(

3.1M
31 77
3.1 74
35-70
31-6«

3.1 63

19 810
I

19.710
19,«)«
19.500
19.500

19.475
Vj 425
19.425
19.375
19.375

19..100
19.5.10

19. .MO
19.600

j

19.825

19.675 !

19.675
j

19. .1.10
1

19.500
19.375

19.225
19.100
18.925
18.750
18,625

I

.34-97

34 91
34-8.1

34-77
34-70

34-6.1

34-59
34-53
34-48
34-31

34-19
34-12
34-07
34 02
33-95

33-84
.33-92

33-90
33-87
33-83

33-80
33-76
.33-75

33-75
33-73
33 72

17.225
16.900
16.675
16.4.10

18.225

16.025
15.800
15..575

15.275
13,025

14,8.10

14,62.1

14.400
14.225
13-625

13.225
13,000
12.825
12.650
12,425

12.050
12,3?5
12.250
12.150
12,025

11-925

11,800
11,775
11,775
11,700
11.875

33-88
33-63
33-64
33-60
33-57

33-57
33-58
33-54
33 -S2
33-49

33-48
33-47
33-42
33 34
33 31

33-23
33-12
32 96
32-85
32-76

32-63
32-57
32-50
32 43
32 35

32-27
32-26
32-22
.32-21

32-21

11.475
11..375
11.425
11.300
11.200

11.200
11,150
11,100
11,025
10,950

10,900
10,875
10,725
10.475
10,375

10,135
9,800
9.320
0,000
8,730

8,380
8,190
7,990
7,790
7,570

7,330
7.310
7,200
7,180
7,180

July.

I

32-12
32-04
32-01

31 97
31-98

31 96
31-95
31-91
31-88
31 88

31-90
31-91
31-91
31-91
31'»3

31-89
31-88
31 88
31 87
31-87

31-87
31-83
31-82
31-80
31-89

32-00
32-06
32 12
3212
32 08
32-06

6.940
6.730
6.6.10

6.5ti0

6,530

6.530
6,510
6,410
6.330
6,330

6.390
6,410
6,410
6.410
6,440

6.370
6.290
6.290
6.310
6,310

6,310
6.220
6,200
6,1.10

6.370

6.6.30

6.770
6.940
6,940
6,820
6.770

Aunu.-<t.

32 07
32 08
32- 12
32-16
32' 14

32-12
32 09
32-06
32-03
32-03

32-02
32-02
3201
:<l-99

31-98

31-99
31-99
31-99
31-96
3195

31-94
31-93
31-90
31-93
31-96

31.96
31. 95
31 •«4

31 96
31-99
31-98

6.800
6.820
6 940
7.0.10

6.990

6.940
8,850
6,770
6,700
6,700

6,680
6.680
6,650
6,810
C,580

6,610
6,610
6,810
6,530
3,510

6,490
6,460
6,390
6,460
6,530

6,530
6..S10

6,490
6,530
6.610
« 580

Septetiib.^r.

31-96
31-94
31-92
31 91

31-90

31-95
3197
31-98
31-99
31-97

31-96
31-98
31 99
32-00
32-00

32-00
32-00
31-98
31-99
32 00

32 02
32-06
32-06
32-05
32-04

32-04
32-07
32-07
32-04
3206

6.5
8.4

6.4

6,4

6,3

6.1

6,!

6,!
«,f

6,!

6,1
6,f

6,«

6.(

«.<

b.*

6,<

.1,1

0.(

A,(

6,:

6,:
6,'

>.'

6,

6,1

8.1
6.'

«.

I

NoTra, -1000 00 hI'OuIiI Ix> iul<le<l t» khuk-^ heixhu to reduce to nt'ilian datum.
From Jiuiuury 1 to May 31 the itauge heighla are deduced from Mnnak.i KaUKe helKhtrt.
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Daily (Innge Uriyht and Dixchaifii of WlimliHd Kinr at Smith Chnnriil, Wliitnltxj

Fdllx, for ijinr rn limj Sritt. .HI, lOlS.

|I>i:iin:iS" :irivi. 27 .'W -iiimP' IniN-
I

Miirrh
^ 1

( ictol
i

HT. i

Niivi.ri]l«-r l)...-.-ii l-r JonuHrv.
1

Fi'tiruary
I

Marrh.

I IK'*
1

l>i»

Oay.
(iauilti 1

1)1^-
!

(illUKi- 1)1^ 1 i-mi. 1)1, (iltuici* 1)1- < iiiii«t' I)i« j
luuKf Ij"

X'l
1

pharti-
J

Ii'IkIiI
I

chiirne
1

I.'IUI.I -l.^.m,. l.-ml.l li.iIKi' Ih-IKlit Imrw!.- 11 .-iiihi li.irnt. '

ll.-itfliT ( liiirK"

IH'I Hot (1
?

""
1

Fift
\

St -fl.
1

l-,..l *«'<
. tt J

,-.-1 -.-.- (t !(.«! 8«- (I i')-i S,.,- fl 1 Ht-I >..< It

•) .V5 |H. 3(1(1
1

32 (15 (1.7WI
1

32 I'l 7, 125 ,12 17 7.0711 32 21 7.|s<i 12 111 1, ^'Kl .12 26 7 12(1

•^.!>^ l.'<,22.-. 32 (.0 ti.KKI 1 32 21 7, IS/ 12 17 7,(i7li
,

32 21 ' 7 isd .12 11') 1,, SIM :U 26 7 32(1

5-AI IH.lSf)
•

,1 ! 32 0.5 «.7li() 32 23 7,215 .12 17 7.(i70
.

32 20
:

7 IVi 12 li'i 11 S',5 32 27 7 . .145

M» IH.O.VI 4
i

32 07 H.llO 32 26 7.3211 12 17 7070
i

32-19
;

7, 125 12 in 11 s'Kl .32 27 7 345

5 47 17,97.1
T 1

32- 10 i IrXMI
{

32- '20 7, I.Vl .12 I'l 7,045 32-2(1
1

7, IVl 12 III 1, s'Kl 12 2s 7 175

lt-4ll 17,9.VI ti ] .32- 11 i fl.HI5 32 IH : 7. IIIO .32 H. 7.045 1 32-21 7, |s(l .12 II 1, '115 .12 2s 7 375

1 40 17,9.W 32 05 1 (i. 7tiO 32 19 7 125 32 I'-i 7,1115 32 2(1 7 IV) 12 12 1. '4(1 .12 2s 7 375

5-4S IH.Oi.'i ^ I ... ' 32 09
'

B..Kii.5 ; 32-2(1
1

7, I.Vl 12 In 7.015
1

32-2(1 7 I.Vl .12 1 1 li 'i7ll 12 2'1 7, Mil)

t-JO 18,10(1 i ft I
32 07 1 «.8|0

;
32 20 7 I.V, .12 1'. 7.015 1 32 I'l 7 125 12 11 t. 'i7ll 12 2'i 7. 1(H)

5 52 18,17.5 10 32-09 .l.>«i.5 ,32 21 7,Nl .12 15 7,020 32 IS 7, Inn 12 II 1, '1*15 ;:2 211 7.410

5 54 18. 27,5
1 1 ' 32 111 11,735 32 23 7 .'.15 .12 15 7,(120 : 32 17 7 ii7(i 32 15 7 njn ,12 33 7,515

5 5« 18,350 12 32 III

'

tl.yKI 32 22 7 .'ii5 32 15 7 1120 i 32 1-5 r.ii.li .12 15 7 i'2li ,12 .I'l 7. Mil)

V81 18,5.50 l;i :!2 14
,

(i.!Kr, 32 21 7, Ivii 12 15 7 (120 • 32 13 )l,'i7i) 32 I'l 7 ill5 ,12 41 7.740

5 64 18.675 14 32- 13 !
11. !I7(I 32 22 7.21m ,12 15 7 020 32- 12 il.'itn .12 17 7 'i7ll .;2 I'l 7, '.160

5 70 18,92,5 l,->
32- 1"

1

(1 V.Kl ' 32 23 '-'< :12 15 7,1120
'

32 12 'l,''li' 12 17 7 ''"li 12 5-. s, 215

V74 19,100 ii; 32 09 :

I

ti.Mi.) 32 22 7.2'i5 :;2 2 1 7.215 32-11 '1 ''15 .12 17 7,li"li .12I.S s
, VHJ

i-7» 19,300 17 32 II :
11.1115 32 21 7.2111 .12 2.1 7,215 32 II 1, 'il5 .12 l7 7 (i7(i .12 7ii S.735

1 83 19.479 i Is 32 12 (l^HO 32 21 7. liO 32 21 7,2.15 32 II 1, !1|5 32 Is 7. Kill 32 s| s SsO

S-8tt 19,725 19 i
.32- 17 7.II7II 32 IS 7. Kill 32 22 7.2115 32-111 6 s'Kl 32 Is 7 mo 32 ss n.iiso

5-93 19,90(1 i ^) 32- 19 1 7. 125 : 32 \; 7.(115 32 22 7,2(15 32 ll'i ii, s,,5 12 1^ 7 I'-ii 3 1 111 (1. 470

5-96 20,025
\

1

21 , 32 21 1 7. |M' 32 21' 7. I.V) a:j\ 7. IVI 32 (I'l 1. StM IJ 211 7 IVl .13 Ii7 'l.liV)

5-99 20,1,5(1 32-15 7.1120 32 2(1 7. IVi :ij "1 7. I.Vl 32 (O 1), SIM 32 21 7 Isli 13 1

5

9, S90

6-02 20,275 1
2.'i 32 IH 7.(145 32 2(1 7. I.Vl ::2 I'l 7, 125 32 119 Ii , S'h5 32 22 7 ,

2115 3.1 Is ''.'JSO

6-03 20,325 24 32- 1«
1

7 ()45 32 2(' 7, 1511 32 M 7.1(1(1 32 (IS 6 s4li 32 22 7,2115 33 11 KI.3H0

6-06 20,451) 25 .32- 17 7.II7I)
j

.12 23 7.215 32 1- 7.1(111 32 OS ii,s4li ,12 23 7.2 i.i 3,1 'IS 111..5.3j

6-08 20,52.5 2I> 32 20 7, I.Vl 32 21 7, IMI 32 l« 7.11,11 32 nil Ii ,'>.'i .12 2 1 7 2.15 31-41 III. 690

609 20,575
I

32 21 7,235 32 17 7 «7il 32 I'l 7.125 32 119 1. sr.5 12 2.1 7 235 33 46 l().,S45

6-08 20,52.5 2h . . 32 24 , 7.2M1 32 17 7,i'7M :;2 211 7 1.50 32 (19 Ii, S''i.5 .12 21 7,2iJ) 11 .53 1 1 . 06.5

6-05 20,400 29 32-19 7.125 32 17 7,0711 32 21 7. ISO 1
32 (IS 11 S4II 33-63 1 1 . 3S5

6-03 20,325 ,10 32-1(1
,

7. 015 32 17 7,(1711 32 22 7.205 32 OS i
It, sill .13 -ii') 1 1..580

6-00 20.200

^

31 32- IS
,

7. lUO ''-'-'-' 7,2115 32 (IS Ii,s41l 33 76 ll.sOO

Si-pte iib.T.

6,33(J 1

.\pril.

.75
: 11. 770

May

32 -SS ' 7.(1.55

June.

32 52 1.0.V5
i

Jul

32 32 1

V

7.4s5

VuK

31 s4

1-1,

6,245

.*^i'ptellilHT.

1-96
31 -6s

.
5.S75

1-94 e.49<l

1
.(3-71 1 ll.l^l 32-35 7..5711 32 53 S.075 32-24 7.2tK) 31 s4 6, 245 3 1 (IS 5.S75

1-92 U,440 :) 33 -67
\

11.515 3231 ,
7.4>10 32 .5(1 7.9'.)0 32-22 7.205 31 s5 6, 27(1 3l-i)ti 5.s3(>

1-91 6,41(1
!3

4 .33-63 11.38.5 .32-27 7..345 32-47 < 7.905 32 29 7, 125 31 ^'i 6. 125
,

31-66 5.8.30

1-90 6,390 i 5 33-57 11.195 32 24 7.2«1 32-48 7.935 32 15 7,020 31-7, 6. 1U5 31-66 5.S30

1-95 0,5111
i

1
5

f> . 33 ,5.5 11.130 32 22 7. 205 3.- 42 7.76.5 32 17 7,(170 31-77 6.0VI 31-67 5.S,55

1-97 6,560 33 -.55 11.130 32-21 1 7.180 32 44 7.S20 32- Is 7, IIKI 31 77 B,0!(0 31-69 5.900

1-98 6,580 s 33 -.50 10.970 32 l.H 7. 11)0 32 44 7. •(20 32-16 7,114.5 31 7s 6. 105 31-119 5.900

1-99 «,R1U « !l 33-3.S 10,000 32-15 7.020 32 44 7.S20 32- 12 0.9411 31-97 6. 1 25 31-69 5.'.i00

1-97 6,560 10 33-35 lO.oOo 32-13 6.970 32 41 7.740 32-12 6.940 31-76 B.UiiO 31-70 5. '.120

1-96 8,530
.

II 33-32 10.410 32-09 ().8IVi 32 30 7.430 32-12 6,94U 31-75 6.035 31 72 5,965

11-98 6,58(1
•.

12 33-22 10.100 32 08 (i.s40 32-36 7.600 32-14 6.9;i5 31-711 6, 125 31-75 6.035

1 99 6,610
^

13 33-10 9. 74U 32 0ti B. 7.8.5 32-37 6.625 32-1'' 7. 125 31-76 6. Olio 31-76 6.060

2-00 6,63(1 14 32-90 <>. 14(1 32-00 ii. 785 32 39 7.6,80 32-19 7. 125 .11 74 6.010 31 SO 6. 1.50

2-00 6.630
J

1.5 32-81 8.SH0 32 02 6. Bio 32-42 7.765 32 14 6. '.'95 31-72 5.963
i

31 -SI 0.175

2-00 B.63I) ": 1« 32-74 8. 675 32-04 6.735 32-44 7. 820 32 11
'

11.915 :
31 -7u 5.(120 ;il-.s4

^ 6.245

12-00 (>,6W 32 -M 8.3SS 32-04 «. 735 32 44 7.820 32 (19 li.,S6.5 31-7(1 5.920 31 -s4 ; 6.245

11-98 6,.5S" h IH .32-62 8.330 32-08 B.840 32 41 7,740 32-0',' 6. sii.5 31 ^s 5,s75 31-88 6.340

1199 <t,8l(l •'i 32-60 8.270 .32- 11 6.015 32 42 7,765 32-Oli 6.78,5 31 !•,>) 5.S30 31 90 6.390

12 00 (;.«io i :!a 32-58 8.215 32 08 6.840 32-411 7,710 32 06 6.7,so 31-66 5. S (U 3 1 - 94 6,485

t2-02 6,68(1
;

21 32-57 8.18,5 32 11 6.915 32 3s 7.B.55 3203 11.710 i 31-70 5.920 31 -W)
i

6.605

1206 6,7711 22 .32 5.5 8.130 32- 13 B.970 32-42 7.76,5 32 00 6. 630 31-72 5.965 32-02
i

6,680

12-06 6, 770
•>! 32 -.54 8.100 32 19 7,125 32 41 7,740 32-00 6.(1.10 31 72 5.9o5 32-03 ' 6,710

12-05 6.75U 24.;

;

32-52 H.045 32-28 7.375 32 37 7.625 31-96 6.535
!

31-74 B.OIO 32-02
; 6,680

32-04 6,730 25 32-52 8.045 32 41 7.740 32 34 7,540 31-96 0.535
;

31 -7U 5.920 32-04
;

6.735

}2-04 6, 7.30 26 32-50 7.990 32 -.50 7.990 32-38 7,6.55 31-95 6.510 1
31-70 5.920 32 09 6,86,5

32-07 6,80(1

';

27 32-49 7,960 32-50 7.18)0 32-40 7.710 31-96 6.535 ! 31-72 5.965 32-11 6,915

32-07 6,800 28 32-46 7.880 32 50 7.990 32-38 7,655 31-94 6.485 ' 31 67 5.8.55 32-13 6,970

32-04 6.7:«l 29 32-44 7,820 32-51 8.200 32 37 7,625 31-90 6.390 i 31-67 5.8.55 32-16 7,045

32-06 6,770

i

30
31

32-41 7,740 32-53
1 32-.54

8.075
8.100

' 32 35 7,570 31-90
31-88

6.390 i

6.340
!

31 -Bi)

31-67
5.830

1
5.85.5

32-13 6.970

N'oTi.— 1,000-00 should be added to gauge heighta to reduce to W.P.S, datum.
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M DKrAHTMEST OF TIIE ISTEUloH.

Monthly Dischargv of W'inftiprg River at South Vhnund, Whitedog Falls, for yeim
intUng Srptemhir, d(>, WiT-lS,

Jiinuiiry

Kt'hruiiry

Marrli
April
May
June
July
AuKUr<t
SfptrnilMT

The ycur.

[Drainatto iirua. :^7,;n)0 ^4jti.ir«> tmU'» \

Month.

<)fli)l)rr .

1915-17

Novefiil)*»r

IKti'iiiImt

Jiuiimrv

Murrh
April
M.I.V

June
July
AuKUKt

Ooti.Ur
IUI7-IS

NnvcriilHT

OiM'liursi' in St-conii twit.

Muiniuni.

9.W
420
2IU
421
42.5

,
.17(1

1(10

22S
47.5

t«40

0.50

Ofl

2.5,9.50

.Miniiiiuiii.

IH. HID
ln.4M)
1.5, 3.50

14.025
1.5.67,5

17,9.VI

IS. 62,5

1 1 . 675
7. I.HO

li. I.5II

6.390
6.:)IK)

U. IM

.Mnin.

24.227
17.972
I7.2HI

14.392
I7,.V53

19, 192

19..5IH

I3.,S22

9.621
6,493
«. 6.52

6,622

14.431

IVr Sfiuare
Mil«.

Uua-( >fr.

iHnith in

inriitMi on
DrittniiKi)

Ari*tt.

Toliil in

Arro-fpet.

I.4WI.66II

1.069,401
I, 062,.567

NM.921I
»74.li44

l.lao,070
1.161.401
H49.SHI
.572, 4M'

I

39'(. 2J>
4(19.015

3'.M.03ii

I0,44.5,0a5

260
320
2.t.5

IMI

260
hOO
770
100
075
4N.5

270
045

ll.KOO

6.630 6,9.59 427 M>
7.045 7 162 426. 1A,S
7 020 7, lOS 437,054
6,.S40 6,97H 429.060
6. Wfc) 7,0.56 391. N70

.'(,,177 .545.825
7,7tO 9,396 .5.59. 100
6. AMI
7.430

7, 260
7.747

446,400
460, 97H

6.340 6,,14H 421 067
5. MO 6.002 1 369. 049
5,X,'I0 6. 2!KI 374, Nl

7

.5.s:iii 7.:i(m 5,2.S9.303

Noie.—Diiichnrgp per square mile and run-olT drpth in inilu^ oniitlod, h« iIh
point.

cliiinnil i.-< one o( mo of the river at tliiti

Discharge Measurements of Winnipeg I{ivct, at Xortft Channel, Whiteihg Falls
during 1D17-1S.

OiUe, (iutuEe

MelKht. DUcharge. Heinarka, Date,

1917,

May 31

Julv 6

Jul . t . , .

Aug, 13

Keet

.

1,033-49
l.(iil-.57

1.031-26
1,031 54

«« -ft,

466
175

141

1X9

.\uto- f 'iBuge,

1,033-66

1.031 95
1,031-M)
1.032 01

191K,

May 15

Julv 10

.S.-pt. 26

(iHUXe
lieiglit

Feet.

1,031 -,59

1,1131-66

1.1131-71

Dihchurge

Sec -ft.

162
191-7
172-5

HetiiurkH.

Autu. (iauKo.

1,032 02
1,032- 12

1.032 II



// YimiMKrUIC SLHVEY-MAMTO HA

.

Winniixg limr, at North Channel,
Daily Gauge Height and DtHcharge of

Whitedog Falh, for part of Ymr ending Septemhir JO,

|l>n>iiiiMii iirioi. i7..'U0 «<|U«m inikM

.J/7,

l>«y.

I,4M».««I)

l,UMI.40s
l.0<12.5<17

»)(4,tt2!t

»74,M4
1.1)10.07(1

1.1)11.401

S4U,HXI
.^72.4»'l

3WI. 2J,s

4(W.0|.'i

am. 031)

427. X9J
4.'ll. ItW

4.17,044

4.><J.0<ilI

:iUI,H70

.'>4.i.82.'i

M». 100
446,400
4ii<l.97N

4il,0«7
:t«»,04!»

.174. N17

Falls,

1.0.12 02
1.0.12 12

1.032

< >clulM*r.

II

12

i:i

14

IS

III

17

It

ni

20

21

22
21

24

2,5

2il

2S

311

10

II

II

12

II

14

1.5

III

17

IK

Ml

20

21.

22.

23

24

a

27

28
29
10

II

I il>IW<>

IIi'ikIiI

Kii'l

Din-
i-lmrKi'

Nov»nilHT.

(i»UKlt

MoikIiI

S«' (t K.i't,

.Xpril.

.t.i-!»S

3.5 im
.1.5 M
3.5 m
:(.5<i2

.1.5 "Ml

3.5 Hli

35 M
.15 S4

35 83
,1.5-82

35-82
35-81
35-81

35 84
35-85
35-85
3im
35-87

;13-8S

35-88
35-85
35-84
35-81

35-77
35-74
35-70
35-6«
35-63

1.042
1.0.15

1 . 0.15

1.012
1 . 02»

1 , 022
l.Olli

1,004
W8
l)»8

905
9M2
!t92

t)8»

989

998
t.OOl

1, 001
1.004
1.007

1.010
1.010
1. 001
098
989

977
968
956
945
9.16

chamo

Snr (t

Ma.v.

15 -2S

35-20
35 14

35 08
35-02

34-1I7

.14-91

34-S.5

34 77
34 70

3» 65
.14 .59

.14-53

.14-48

34-31

34-19
34-12
34-07
34-02
33-95

33-84
33 -92
33-00
33-87
33-83

33-80
J3-7e
33-75
33-75
-13 -73
33-72

t>«o«mUrr.

Oituiio l)i*

llil(li) rhar«i'

K>«'t

Jwiuary t-'pliruary Much.

.>i;i8

816
800
78.5

769

707
689

677
663
648
636
597

570
,554

542
531

515

491
.508

504
497
489

482
473
471

471
467

464

IiBMB I
Ui» ! fi-iun" Dm <i»u««

I

iJl"

Ili'iKht rhiir«<< IIpikIiI rlmrfcn |llH«ht
|
rh»rB»

Fin-t

34 .50

34 51

.14 52
34 .52

;!4 51

.14 .51

II .51

34 -VI

II 51

31 .VI

14 50

.M-.'ill

14 I'l

:m 4'i

34 41

14 47
.14 45

34 41

14 42
34-41

34-41
14 45
.14 4S
34 -.50

34 .54

14 ,5'.l

34 -i^

34 67

:l4-«9

34 73
34 HI

641

61.1

lV46

616
6t1

64.1

Ml
641 I

641
M\

Ml
mi
lii'i

639
616

634
610
627
623
625

625
636
6.16

64'

6.VI

675
682
6X7

697
716

.M 88
14 97
15 (19

.15-18

15 27

.15 28
15 32
15 11
15 12
15 11

15 11

15 32
1.5 12
3S 14

35 17

.15 40
15 41
35 45

:i5 .16

35 48

15-.V1

15 52
.15 -.54

35 .55

35-57

1.5 .5s

:t.5,.5n

15-.5li

»«« tl

731
757
7h7

811

836

818
H,50

8.52

8.V)

847

M7
8.VI

8.50

8.55

864

8^1

861

894

flIMI

<m '

911

914
{

920 I

922
917

F.*t

.

35 .55

15 53
15-51
35-49
15 47

15 I'i

.15 46
35-48
35 .50

35 52

.15-54

35 .56

13 61

35 lA
15-70

15 74
15-79
15 83
15- 89
.13-91

15-96
15 99
36 02
36-03
36-06

3fi 08
36 09
36 08
36 05
36 01
36 00

Julh'. July. .\UEUKt

33-66
33-6;i

33-IVt

33 6(1

33-57

33 .57

33 57
33 ,54

33 -.52

38 49

33-48
33 47
33 42
33 34
33 31

33-23
33-12
32-96
32 85
32-76

32-63
32-57
32-50
32-43

32 35

32-27
32-26
32-22
32 21
32-21

451

445
447
438
431

431

429
425
420
414

412
410
400
384
378

361
342
312
2«4
280

2,59

248
238
228

206
205
200
199
199

.12-12

32 l>4

32 III

31-97
31-%

31-96
31-ft5

31 91
31 -8x

31 88

31 90
31-91

31 91

31 91

31 92

31 89
31-86
31-86
31-87
37 87

31-87
31-83
31-82
31-80
31 -S9

32 00
32-06
32 12

32- 12

32-08
32-06

188

180

177

173

172

171
I

167

164
164 !

166

167

167

167
168

165

162
162

163
163

Id
159
158
156

165

176

182
i88
188
184
182

32 07
3201 !

32-12 i

32 16

32 14
j

32-12
!

32-09
i

32-06
I

32 03
32 03 I

32-02
'

32 02
32 01
31 !»
31-98

II 99
3MHI
31 -W
31-96
31-95

31-94
31-93
31-90
31-93

31 96

31-96
31-95
31-94
31-96
31-99
31-68

183 I

IM
188

193

191

188

185

182

179
179

17s

178

177

173

174

175

175

175
172

171

170

169
166
169
172

172

171

170
172
175

174

«r It.

914
MI8
903
H1.7

892

889
889
»94
MHI
906

911
917
931
93»
954

««>8

9»J
W(5

1.013
1.026

1.0.15

1.045
1,054
1,058
1,0«7

1,074
1.077
1.074
1.044
1.054
1.048

Svpti-iiiber.

31-96
i

31-94
I

31 92
i

11-91
i

31 90

31 95
11-97
31-98
31-99
31-97

31-96
31-98
31-9",l

32-00
32-00

32-00
32-00
31-98
31-99
32 00

32 02
32-06
32-06
32-05
32-04

32-04
32-07
32 07
32-04
32-04

172
170
144
147

144

171

173

174
175

173

172
174
171
174
174

174
176
174
175
174

178
182
182
181

180

180
183
183
180
182

Noti.—From January 1 to May 31, the gauge heights are deduced from Miaaki gauge heights,

lulilwl to gauge heights to reduce to statioo datum.

6477»-3i
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.'{It liKI'MtTMKST OF THh IXTKHIOH

l>'uly Uaugc Height nn,i IH^ar^ ofWinnii.g HUrr, ^'nrth Channel, Whiterf.H,talh, for i ear ending Seiihtnber .iO, IhlS.
" n"e«"0

Note.—I.OOO 00 .liould be added to »ugc heights to re-luce to W PS. dat
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38 DEPARTMENT OF THE INTERIOR.

Daily Gauge Height and Discharge of Winnipeg River at North and South Channels,
Whitedog Fallt^ for part year ending September SO, 1917.

1

2
3
4
t

A
7.,

8
.

9
10

II

12
13 .

14 .

15 .

16
17
IS
1«
20

21

22
23..

23 ,

24
25 .

28
27..

28..
2")..

2 .

3..

4..

S..

7
8
9
10

11

12
13
14
15 ,

16 .

17 .

18..

19 .

20 .

21

22
23
24.

25.

26..
27..
as .

29
30..

31..

Day.

IDrainaKe area 27,200 square milea.]

< >Ctol>T.

(nuKt*
HciKht

Koft

,

.N'ovoinbcr.

(iiiuw I)is-ni»-

pliarRi'
j
iltMKht. rhirxp

Sw.-ft Kwt. .s,«-rt

Di'ct;nib:'r.

(i.auKl*
I

Ui.H-

Feet.

jHTluary.

lit'ixht

.•*oc.-ft. Fid't

:i4-5n

.14 -.W

.14 -.52

.14-51

.11-51

.11-51

14 -.50

.11-51

.14-50

.14 -.50

14 -.50

.H-4!)

1t-40
14-48

.14-47

14-4 >

.14-44

.14-43

14-41

14-4.3

11-45
14-48
.•:i-4s

14 -.50

34 -.54

34-59
14'ftl

34-87
34-69
34-73
34-81

pharKi'

Sw.-tt

14.940
I4,!I7S

15.025
15,025
14,(175

14.<17,-)

14.975
14.940
14.975
14.940

14,940
14,940
14, WO
14,900
14,S75

14,825
14.7.)0

14,725
I4,t»0
14,675

14,675
14,675
14.875
14.875
14,940
15, 100

15.275
15,475
15.600
15.675
15.825
16,1.50

Ft'bru-.iry.

(iau«i'
I

I)i>t-

lli'ixlit
I
rhargc

Foot.

34 -SS

14-;.7

35-0'l

.15-18

3.) -27

15-28
.15-32

35- S3
.15-32

35 31

35-31
35-32
.15-32

.15-34

35 37

35 40
.15-41

35-45
.15-38

35 -4S

35-50
.15-52

35 54
.15 ,54

.15 -.55

35-57

.15-58

35-58
35-56

Sw-lt.

16,425
16, 775
17.275
17,6.">fl

11.025

IS.O.tO

IS, 225
18.275
18.225
18.175

18.175
18.225
18. 225
l'.,.10O

18.450

IS.,575
IS, 700
18.775
18,400
18,925

19,000
19,100
19 175
19, 175

19,225
19,300

19,350
19,350

19,250

April.

35-98
35 -9«
.15-96

35 -ft-.

33-94

35-92
.15-90

.15-86

35-S4
35-84

35-83
35-82
.15-82

35-81
35-81

35-84
,15-8.5

35-85
35-86
35-87

.35-88

35-88
:m-85
.15-84

35-81

35-77
35-74
35-70
35-66
35-63

21,1.50

21,0.50

21.0.50

21, (HX)

20.975

20,875
20,775
20,600
20,.500

20,500

20,475
20,425
20,425
20.375
20,375

20,.500

20„550
20.550
20,600
20,650

20,700
20,700
20,.550

20, ,500

20,375

20,200
20.050
19,875

19,700

19, .575

May.

33-28
35-20
35- 14
15-08
35-02

34-97
.14-91

34-85
.14-77

14-70

.14-65

34-59
34 .53

.14-48

34 31

.14- 19
,14-12

.14-07

,34-02

33-9.5

33-84
33-92
33-90
33-87
33-83

3380
31 78
.13-75

.13-7,5

33 73
33-72

18,0.50

17.725
17.475
17.225
16,975

16,775

16. .5.50

16.300
15.975
15.900

15.525
15.275

15.050
14,875
14,2.50

13.800
13,,U0
13.350
13,175
12,925

12.5.50
12,825

12,750
12.650
12,925

12,400
I2,27S
12.250
12.2.50

12.175
12.150

June.

3368
.13 63
.13-64

33-60
33 57

.13 -.57

33-56
33 -.54

,13 -.52

33-49

33-48
.13-47

33 42
.13-34

,13-31

33-23
3312
32-96
,12-85

32 76

32-63
32 ,57

32 ,50

.12-43

32-35

32-27
32-28
32-22
32-21
32-21

11,925
11,825
11.875
11,725
11,625

11,625
11.600
11..525
11.450
11,350

11.325

11,300
11,123
10,8.50

10.7,50

10.500
10.150
9.640
9,300
9.020

8,620
8.430
8.220
8,010
7,780

7, .550

7.520
7,400
7,370
7.370

July.

3212
.12-04

32-01
31-97
31-96

31-96
31-95
31-91
31-88
31-88

31-90
31-91
31-91
31-91
31-92

31-80
31-86
31-86
31-87
31-87

31-87
31-83
31-82
31-80
31-89

.12-00

32 08
.12-12

32 12
32-08
32 08

7.130
6.910
6,830
6,730
8,700

6,700
6,680
6..580

6,510
6,510

8,550
6, .580

6,.580

6.580
6,600

6,530
8,460
6,460
6,480
6,480

6.480
8. .180

6,3.50

6.310
6,530

8.810
6.970
7,130
7,130
7.020
6.970

AujEuat.

3207
32-08
32-12
32-16
32-14

32-12
32-09
32-06
32-01
32-03

32-02
32-02
32-01
31-99
31-98

31-99
3199
31-99
31-96
31-95

31-94
31-93
31-90
11-93

31,96

31-98
31-95
31-94
31-96
31-99
31-»8

8.990
7.020
7,130
7,240
7.180

7,130
7,0,50

6,970
6,890
6,890

6,860
6,860
6,830
6,780
6.760

6.780
6,780
6.780
6,700
8,680

8,680
6,630
6, .550

0,6.10

8,700

8.700
8,680
6.660
6.700

6.7SO
8,780

Marcli.

(iauKt*
[

OJM-
Heitftit

j
i-haricf

Fi>et.

35.55
,15 ,53

35-51
3->-49

35-47

35-46
35-46
35-48
35 ,50

35-52

3.5-54

35 ,56

35-61
35-64
33-70

35-74
.15-79

35-83
35-89
35-93

.^5-96

35-99
16-02
16-02
.16-03

36-OiJ

.18-08

38-09
36-08
36-05
36-03
36-00

Sec.-(t.

19.225
19.125
19.0.V)

18,9.50

18.875

18.825
18.825
18,925

19.000
11^,100

19.175
19,2.'>0

19,475
19.625
I9.S75

20,050
20,275
20.475
20.725
20.925

21.0.50

21,200
2I.2S0
21,325
21,375
21..525

21,liOO

21,8.50

21.600
21,475
21,379
21,250

September.

31-06
31 94
31-92
31-91
31-90

31-05
31-97
11-98
31-99
31-97

31-96
31-98
31-99
.12-00

32-00

3200
32-00
31-98
31-99
,12-00

32-02
32-06
3206
32-05
32-04

32-04
32 07
32-07
13-04
32-06

6,700
6,860
8,610
6, .580

6,550

6,880
6,730
6,760
6,780
8,730

6,700
6,760
8,780
6,810
6,810

6,810
8,810
6,760
6.780
8.810

8,880
8,970
6,970
6,940
6,910

6,910
6,990
6,990 -

6.9!9

6,870

.ddi5"^i:22'£iirKii:c"5ra4Utei?. '•*•""" '•^'•"^ '""° «"•"' «*«• h,i,hu: ,.000 .hew b.
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Daily Gauge Height and Discharge of Winnii)eg River, North and South Channels,

Whitedog Falls for year ending September 30, 1918.

IDrainiw anvi. •37.300 "quRrc niil««.1

23
24

23

26 .

27.,

28
29.

30.

31.

10

11

l:>

13

H
15

16

17,

IS
1<)

20

21

33-75
33-71
33-67
33-63
33 57

33-55
33 -.55

33-50
33-38
33-35

33-32
33-22
33-10
32 90
32-81

32-74
33-64
32-62
32-60
32-58

32-57
32-55
32-54
32-52
32-52

32-50
32-49
32-46
32-44
32-41

12.240
12.ia5
11,970
11.K30
11.630

11,-560

11„560
11,390
10.985
10,885

10,785
10.465
10,0S5
9,4.55

9,175

8,960
8,6.50

"585
8.525
8,465

8.4.30

8.370
8.340
8,275
8,275

8.215
8.185
8.100
8.040
7.955

32 -3S
32 -.15

.32-31

32-27
32-24

32-22
32-21
32-18
32-15

32 13

32 09
32-OS
.32-06

32 06
32 02

32 -Ot

32 04
32-08

32 11

32-08

32 11

32-13
32-19
32-28
32-41

32-50
32-50
32-50
32-51
32-53
32 54

7.H65
7.7S0
7.665
7,,550
7,460

7.405
7,375
7,21t0

7,210
7,155

7,a50
7.020
6,905
6,96.5

6.860

6.915
fi.915

7.020
7. 100

7,020

7.100
7. 15.i

7.320
7,.575

7,9.55

8,215
8.215
8.215
8.245
8.310
8,340

32-52
3 2 -.53

3.'-.50

32-47
32-48

32-42

32 44
32-44
32 44
32 41

.32-30

32 ,36

32-37
32 39
32 42

32-44
32-44
32-41

32 42
32-40

32-38
32-42
32-41

32 37
32-34

32-38
32 40
32 38
32-37
32-3o

8,275
8,310
8,215
8,130
8,155

7,985
8,010
8,010
8,040
7,955

7,635
7,810
7.840
7.895
7.9.8.5

8.0t0
8.040
7.9.55

7.983
7,925

7.865
7,985
7,95.5

7.840
7,750

7,865
7,925
7.865
7.840
7. 780

32 32 7,69.5

,32-24 7.460
.32-22 7.405
32-19 7.320
32-15 7.210

32-17 7.263
32-18 7.290
32-16 7.23,5

32 12 7.130

32 12 7.130

32-12 7.130
32-14 7.18.5

32-19 7.320
,32- 19 7,320
32-14 7,185

32- 11 7.100
32 09 7.a50
32-09 7,050
32-06 6,965

32 08 6.965

32-03 6,88.5

32-00 6,805
32-00 6,805
31-96 6,705
31-96 6,705

31-95
31-96
31-94
31-90
31-90
31-88

6,680
6,705
6,655
6,555
6,555
6,505

31-84
31-84
31-85
31-79
31-78

31-77
31-77
31-78
31-79
31-76

31-75
31-79
31 76
31-74
31-72

31-70
31-70
31-68
31-66
31-66

31-70
31-72
31-72
31-74
31-70

31 70
31-72
31-67
31-67
31-66
31-67

6.405
6.405
6,430
6.280
6.260

6.235
6.235
6.260
6.280
8,210

6.185
6.280
6.210
6,165
6,115

6.070
6.070
6.025
j.980
5,980

8.070
6,115
6.115
6,165
6,070

6.070
8,115
6,000
6,000
5,980
6,000

31-68
31-6S
31-66
31-66
31-66

31-67
31-69
31-69
31-69
31-70

31-72
31-75

31 76
31 80
31-81

31-84
31-84
31-88
31-90
31-94

31-99
32-02
32-03
32-02
32-04

32-09
32>ll
32-13
32-16
32-13

6,025
6,025
5,980
5,980
5,980

6,000
6,045
8.045
6.045
8.070

6.115
6.185
6,210
6,305
6,330

6,405
6.405
8,505
6,555
6,655

6,780
6,880
6,885
6,860
6,915

7,050
7,100
7,155
7.235
7, ISA

Nina.—1,000-00 should be added to gauge heights to reduce to W.P.S. datum.
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Monthly Discharge of Winnipeg Ru'cr, North and South Channels at White Doa
Falls, for years ending Sept. 30, 1917-lS.

IDraintice area, 27, 200 aquaro iniliii.J

Month.

I91H7.
October
November
December . .

January
February
March
April
May
June
July
AuftUHt ....
HeptemtxT

, .

.

The year

I91--IS

(Vtoljer
November
Decemtn'r
January
February
March
April
May
June
July
AugUKt
.September

The year

DiHchantP in .S-cond-Fei't.

Maximum.

,4.V)

,420
200
\m
3,50

650
I.V)

050
92.5

130
240
990

27.430

7.460
7,.J20

7.430
7,375
7,460

12.275
12.240
H..'i40

.>i.310

7.69.5

6,4.30

7.2.35

12.27.5

.Minimum

19.000
17,270
I6.nti0

14,6.50

IB. 425
1,'<,N25

19.575
12. 1.50

7.370
6.310
6.6.30

6,.550

Mean.

25, 595
IN.Ml
It. 125

15.0.3S
1K.414

20. 167

20..521

14,436
». 9.5«

6.666
6,K31
rt.4tW

Per .Square
Mile.

6.310 15.075

6. 805 7.147
7.235 7.3.57
7.210 7.305
7.020 7. 166
7.0.5(1 7.247
7..520 9. 169
7.9,55 9.716
li.XtiO 7,459
7.6.35 7.9*4
6.505 7.031
5.9)«) 6.1.54
5.9Hfl 6.462

5. 9s0 .513

0941
0-693
0-666
0-5,53

0-677
0-741
0-75,5

0,531
0..166

0-245
0-251
0-2.38

0-5.54

0-283
0-270
0-269
0-263
0-266
0,337

3.57

0-274

293
0-25»)

0-226
0-23S

0-276

Run-off.

Depth in

inchefl on
Drainage
Area.

1-08.5

0-773
0-76S
0-6.37

0-705
0,N.54

0,842
0.612
0.408
0-282
0.2,'(9

11,265

7-520

0,303
0-301
0-310
0-303
0-277

3S9
0-3:w
316
327

0-297
0-261
0-266

3,747

ToUl in

Acre-feet.

I,.573. 775
1,122.307
1,114,433
924,651

1,022,661
1,240.020
1,221,084

,S87, 635
.592,442

409,876
420.021
3JI4.872

10.911.209

439,452
437, 77J
449, 167
440,620
402,478
.563,780

578, 142
458,636
473,891
432.319
378. 39S
384,51ft

5,439,164

Winnipeg River at Slave Falls.

Station So. o PFi

<i..3ln'~^'i w*?''*"""
^' }^^^ * metering station was established above

operatfon.
^^ ''"'^ ^'"""^ ^^""^ ^^*' ^^' •''*^^"" ^"^ ^^«" *" continuous

Locatwn of Station.~The meterinR station is located in Sec. 36, Tn. 11K. 11, E.PM, about two hundred and fifty feet above the crest of Save falls'and four m.les below the city of Winnipeg power plant at Point du Bois Meter-
ing.s are made from a cable.

I'l^^m

Drainage Area.—The drainage area above Slave falls is 49,700 square miles.
Channel.—The channel at this point is straight and free from eddies exceotat exceptiona ly high stages and even then the interference is slight The bedof the channel is of rock and of a permanent character. The banks are of rockand sufficently high to confine the discharge to the channel at airSages.

fi,r„ rf«"S'f—^ Vertical staff gauge is located on the right bank about .seventy-five feet downstream from the section.
'cvtmy

On account of the difficulty in obtaining daily readings at this gauge the

feetS Ttfe^ver WT' ''"'' ''"'^' "' '" '''' '""^"''*^ '^^""^ one-hundred

nn ill fTi"^ l^^^' ^^^""r^^y Pfintf*'' •P'-ord water stage register was installedon the left bank of the river, three hundred feet above the metering section





^-rlf*^
Slavi- Falls, Winnipi-g Rivtr. Di^hargc, 16,250 C.F.S.

84799—To face page 41

.
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A relation lias bt'on ohtaint-cl between this gauge and the above mentioned
tailrace gauge, and all records at this station from the first of the year of 1915
refer to the stage at Slave falls. All these gauges are referred to W.P.S. datum.

Discharge Measurements.—Since the establishment of the station, discharge
measurements have been made at frequent intervals. Particular attention has
been given this station at times when rapid or exceptional change in stage was
anticipated, so that the discharge measurements cover practically the entire
range in stage as recorded by the gauge readings. These records cover a range in
stage of 916.47 to 929.58, corresponding to a range in discharge of 12,000 to
70,000 c.f.s.

Records Available.—Records of daily gauge height from January. 23, 1907
to June K), 1915 on the tailrace gauge at Point du Bois have been obtained.
From the latter date to September '.iO, 1918, similar records ba-sed upon the daily
means derived from the records of the automatic gauge have been obtained.

Based on these gauge readings, estimates of daily discharge throughout
the above mentioned period are available.

Accuracy*.—The discharge curve is well defined over the complete range in
stage observed. As there is no backwater effect at this station caused by ice
conditions in the winter, the curve applies with equal accuracy throughout the year.

Discharge Mms>ircments of Winnipeg River at Slave Falls during 1917.

Date. Chiuge ' Discharire. Itcnmrks. Date. c;amo DisoharRe. Remarks.
Hi'inh,. Height.

Feet.
j

.Xec.-tt. .\uto. (i-iuKe. Feet. Sce.-lt.
.lulv l« . . !I17 .14 I.i..3h7 fll7-4() July 2li 817 US l.i.3lM 91 7 -44
Julv 17 <il7-.30 LVS-il IM7-30 Julv 2B fll7-.VS 15.733 917-1)4
lulv Ih . »17 13 ll.SdH !ll7-23 •July 27 !117-2.i 1.5.12.; 917-30
Julv 19 (II7-22 14, (W2 »17 27 July 27 III7-44 1.5.4.;; •>i7-5U
July Ifl . . !ll7-3« 1.^.220 !)17 .ID Julv 30 !II7-41 I.-..3.S3 917-47
Julv 20 . . , . Ml 7 04 14.4I>() !I17 OS Julv 30 917-63 15.9HB 917-71
July 12 . !11« S.i I4,07.S dlfl-flj July 31 »l7-,52 l.i.S-20 917-60
July 23 . (II714 I4.S2K SI715 Julv 31 . !tl7B0 1.1.917 917-67
Julv 23 «I7 24 l.i.147 !M7-27 \\i%. 4 917-72 l.i.933 917-81
Julv 24 i)17 1.) 14,770 !I171S

N'oTK —•InvestiRafioiLs now being carriw! on may necessitate a sliRht revision in Slave Falls discharges for winter
months, in thirt, iind previoii.'* reports.
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Daily Gauge Height and Discharge of Winnipeg River, at Slave Falls, for part of
year ending September 30, 1917.

[DrainuKe areu 40.700 square niilefl.)

Day.
OcuiIht. N'ovcihIkt. December. Januiiry. Febninry. March.

(UI1XI>

Hfiicht
Hi.*-

oharKL'

(iuUKC
Meiglit.

DlK-
I'luirge

(lUUKP
Ileieht churKe

< iauiee

Meight
DlH-

charice

(lauKi!

Hoinlit charice

Ciauici*

HciKht
DiK-

oiiarKO

.

1

»

r

I-'ot't

.

.<i'c.-(t. Fii't.

:

.S<-c.-ll. Kilt. Svc.H. Kwt.
22-28
22-38

22 18

22 04
21-88

21 71

21-59
21 88
21-96
21 93

21-96
22-09
22-04
22-04
22-30

22-43
22 55
22 80
22-84
22 43

22-26
22-64
22-69
22-80

23 02

22-96
23 05
22-85
23 ai
23-27
23 -.36

S.'<-.-ri,

.30.400

30,850
30, IfH)

•29,575

28,975

2S.,3.iO

27,925
28,975
29,275
29, 175

29,275
29,775
29,«76
29„575
30.550

31,050
31, .500

31,700
31,850
31,0.50

30.400
31.8.50

32.050
32,475
33,350

33.100
33,4,50

.32,675

,33.4.50

.34..325
31,675

Fwt.
23-4H
23 53
23-72
24-06
24 ,53

24-48
24-48
24-6,5

24-65
24-70

24-6,5

24-90
25 07
25 04
24-85

24 45
24-40
24-20
24 56
24 70

24-48
24-48
24-48
24-37
24 11

24-23
24-32
24-23

-^I'C.-tt.

3.5. 1.50

35,375
3O.I.50

3;..525

39,475

.39,250

.39.250

39,975
39.975
40,175

39.975
41,025
41,7.50

41.600
39,975

39,125
38,925
3H,100
39,600
40, 175

39.250
39.2.50

39,250
.38,SOO

37.750

38.225
38.600
3 (.225

Fwt.
24 11

23-iM
•24-15

23 81

23-94

23-56
22 -.SO

22 :«
22 09
21-70

21-51

22 04
22-26
22 .38

•22-28

22 09
21-96
21-76
22-04
22-04

22-18
22-43
22-52
•22 80
22-55

22-80
22-97
22-88
22-93
22-97
22-88

Si^.-tt.

37,7.50

37,050
37,mw
36,-500

1/

6
«

8, ....
9
10

37,050

35,475
32.475
30,7,50

29,775
28,5,50

u
12

27,625
29.575

13 30,400
14 30,8.50

IS

18

17

IS
19

20

21

22
23
24
2S

26
27
28
2«. ..

30,400

29.775
29..'75
28„5,50

29,575
29,573

30,100
31,0.50

31,375
31.700
31.500

32.475
?3.150
32,800
32,975

30
31

33, 1,50

32,800

1

2

3
4
S

6
7.

8
9
10

tl

12
13

14
15

18
17
18
19

20

21
22
23
24
25

26
27
28
28
30
31

.-\pril.

22-60
22-85
22-72
22- 69
22-80

22-85
22-97

22 64
22-97
23-05

'J3 05
22-97
22 -S5

22-85
22-93

23-27
23-31

23.39
23 14

22-97

22-72
22-43
22-30
22-26
22-13

22-0!
21-96
21-88
21-71
21-93

31.700
32.875
:>2.175

32.0.50

32,475

32.675
33,150
31,8.50

,33,1,50

,13,450

33,4.50

.33.150

32.675
32,675
32,975

34,325
34,475
34,800
33,800
33.150

32.175
31,0,50
30.,550
30,400
29,',K)0

29,4,50

29 275
28,975
28,350
29,175

May.

21-93
21-85
21-80
21-68
21-42

21 09
21-20
21 -09

20-96

20 84

20 75
20-62
20 -.53

20.75
20 79

20-87
21 04
20-79
20.58
20-50

20-67
20-82
20-75
20 -.36

20-75

20-92
20-45
20-30
20-28
20-24
20-22

29. 175

28.875
28.700
28,2.50

27,300

26.100
26..500
26.118)

25-6.50

25,230

24,9,50

24 525
21,2:!5

24,9.50

25,075

25,350

29, 925
25,075
24 ,,375

24,125

24,675
24„525
24,9,50

23,675
24,950

25,525
23,950
23,475
23,350
23,300
23, •22;

June.

20-14
20-10
20-00
20-17
20-12

20 07
20-02
19-98
19-86
19-84

20-01
19-87
19-81

19 65
19-62

19-62
19 ,50

19-61

19-36
19-29

10-10
18-97
18-84
18-71

18-78

18-56
18 43
18-39
18-26
18-13

22,975
22,8,50

22,.550
23,075
22,9-25

22,775
22,600
22,,VM)
22,125
22.075

22.575
22.1.50

21,975
21, ,500

21,400

21,400
21,050
21,375
20,625
20,425

19,875
19,500
19,125
18,775
18.900

18,350
18,000
17.900
17.550
17,200

July.

17-97
17-83

17-95
17-85
17-79

17-58
17-42

17 ,58

17 51

17 48
17-41

17-39

17-29
17-18

17-41

17-29
17--24

17-28

17-20

17-08

16-97

17 15

17-08
17-37

17-57
17-46
17-47
17-38
17-57
!7-'.4

I

16,7,50

16,400
16,700
16,4,50

16,300

15,975
15,7,50

15,,3.50

15,7.50

15.575

1 5.500
15,325
15 273
15.025
14.750

15,325
15,025
14,900
15,000
14,800

14,500
14,225
14.675
14. .500

15.225

15,725
15,450
15,475
15,200
15,725
15,6.50

.\uKUSt.

17.57
17-58
17-64
17-74
17-77

17 97
l,-s-18

18-15
18-10
18-17

18-17
18-15
lS-46
18-45
18-50

18.53
18-81
18-59
18-56
18-81

18-78
18-82
19-03
18-91
18-88

18-87
19-03
18-93
18-84
18-96
18 95

15,725
15,750
15.900
16,175

16,2,50

16,7.50

17.325
17.2.50

17,100
17,300

17,300

17.250
18,075
18,050
18,200

18, •275

1 8,,500
18,425
18,350
19,050

18,975
19,075
19,875
19 ,,325

19,275

19,225
19,850
19,375
19.400
19,475
19,450

8eptetnl)er.

18-88
18-81
18-90
19-03

18 91

18-87
18-90
18-81
18-70
18-83

18-86
18 90
18-88
18-90
18-86

18-78
19-02
18-97
18-87
19-16

19-19
19-02
18-78
19-27
19-27

19 18
18- 18
18-24
18-10
18-78

19,200
19,050
19,300
19,675

^9,325

19,225
19,300
19,ft50

18,7,50

19,375

19,200
19,300
19,250
19,300
19,200

18,975
19,6.50

19..500
19,225

20,050

20,125
19,850
18,900
20,375
20,375

20,050
20,300
20.275
19,875

18,900

Note.—900-00 should be added to gauge heights to reduce to atatioa datum.
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Dailii Gauge Height and Diichnrge of Winnipeg River at Slave Falh, for year

ending September 30, 1918.

[DruinikKO an^a 40.700 atiuare iiiilvM.]

iiUt. DlfVllllHT. Jiinuarv Mnrrh.

lIciKhl

IV-et.

HI 0.1

IftO.^

I» OJ
1N1I7
1»-

190
19 OS
19 OH
19'0S
19 0.'

lS-92
I9I9
Ifl'tl

19 OH
19 03

19 (17

1901
1SH9
191S

l>i^' <illUi[** !
Dlr*- (i;kUKI'

diiirKB jliciftht
I

clutnce jileinht

I

•ST.-fl..

19, «:.^

19 7.'.1

; i.n.')0

19..500
20,0.'>0

l9.S(ll)

I9,>((H)

19, MM)
1»,H(M)

19,0.50

I9,3.'.0

20. 125
19.900
19,7.10

19,075

10,77,5

19,tllM)

19.275
JO. 100

19 OK
i

19,800

19 0.i 19.7.'5

19 02 19.IW0
1905 19.725
1,S-9.S 19.525
l.S-90 19.300

19- 19 20.125
19(H> 19, 7,iO

1905 19.725
1903 19.075
IS 9« 19,475

IN-Wl
ls-92

19 09
IS ml

Is '17

IS 97
IS. 97
ISSS
IS 72
IS H6

ISSl
1S-S2

1S-9U
lH9fl

1SS5

lS-75

Ih-lW
1KS7
lS-95
1S-S2

lS-82
lH-79

lSfi7

lS-95

1SS2

issn
IS.7S

lS-75

lS-75

18B5
18-S.i

1

.'<.>c-(t.

19.475
19.3.50

19.H.50

19.,5.50

19.500

19. .500

19. .500

19.2,50

18.800
19.200

19.0.50

19.075
19.300
19.300
•.9,1,50

1H,S75
19,475
19.225
19.450
19.075

19.075
19,(M)0

18,6.50

19.450
19.075

19.025
18.975
18.875
18.875
18.600
19.150

April. May. June. July. August. SeptemlKir.

1 18-86
18-80
IS -90
18-92
18-94

19.200
19.025
19, .300

19,350
19,400

18-62
18-62
18-62
18-58

18 55

18,525
18.525
18.525
18.400
18,325

20-03
20-02
20-28
20-24
20-21

22.650
22.600
23.425
23.300
23.200

20-14
20-22
20-15
20 03
19-97

22.975
23.225
23.025
22.6.50

22,450

19-69
19-65
19-62

1952
19-55

21,625
21,500
21,400
21,100
21,200

1901
19-06
19-17
19-03
19-02

19,600

3 '.W'.'.W.WW
4
.*)

19.750
20.075
19.675
19,650

6

9
10

lS-9.5

18-92
19-10
19-00

19 00

19.4,50

19.3,50

19.875
19..575

19,575

18-80
18-74

18-76
18-95
18-95

19.025
18.850
18.900
19.450
19,450

20-17
20-10
20-14

2008
20-27

23.075
22.850
22.975
22.800
23.375

19-92

19-90
20 04
19-95

19 92

22,300
22.2,50

22,675
22,400
22,300

19-64
19-54

19 51
19-56
19-58

21,475
21,175
21,075
21,225
21,300

18-80
ls-92
18-89
1902
IS-M

19.025
19.3,50

19. 275

19.650
19,475

11

13 '...'.''.'......'.

14

1900
19-00

18-97
18-88

1906

19.575
19.575
19.500
19,250
19.750

18-93
18-84
19-09
18-96
18-97

19.375
19.125
19.850
19.475
19,500

20-12
20-11
20-16
20-12
20- 14

22,925
22,900
23,0,50
22,925
22,975

19 93
19-91

19-82
19-80
19-90

22,3.50

22,275
22,000
21,9.50

22,250

19-37
19-66
19-53

1950
19-49

20.650
21,525
21,150
21,0.50

21,025

18-95
18-90
18-89
18-83
18-77

19.4.50

19,300
19,275
19,100

15 18,925

16

17

IS

19

20

is-a5
18-90
18-86
18-80

18-SO

19.450
19.300
19.200
19.025
19,025

18-88
18-93
18-88
18-92
19-08

19,525
19,375
19,250
19,350
19,800

20-09
20-29
20-25
20-27
20-33

22.825
23.4,50

23.325
23.375
23,575

19-82
19-90
19-82
19-80
19-85

22,000
22,250
22,000
21.950
22,100

19-48
19-41

1934
19-50
19-39

21.000
20.775
20,575
21.050
20,725

19-00
18-92
18-93
18-88
18-86

19,.575
19,350
19,375
19,250
19,200

21

22

23.

18-70
1S-.S0

18 85
18-60
18-56

18.7,50

19,025
18,600
18,450
18,350

19-10
19-10
19-21

19-24
19-39

19.875
19,875
20,200
20.275
20.725

20-20
20-23
20-21

20-33
20-28

23,175
23,275
23,200
23.575
23,350

1985
1982
19-75
19-71
19-72

22.100
22,000
21,800
21,875
21,700

19-36
19-34

19 27
1925
19- 18

20.625
20,575
20.375
20.300
20.100

18-84
18-80
19-00
18-91

18-89

19,125
19,026
19,575

24
25

19,325
19,275

26

27

28

18-55
18-52
18-45
18-70
18-62

18,325
18,250
18,050
18,750
18,525

19-36
19-61

19-59
19-64
19-70
19-75

20.625
21.375
21.325
21.475
21,650
21.S00

20-23
20-21
20-19
20- 15
20-08

23,275
23.200
23, 1.50

23.025
22,800

19-78
19-73
19-70
19-80
19-76
19-73

21,900
21,750
21,650
21,950
21,825
21.7.50

1934
1933
19-24
19-17
19-16
19-10

20.575
20.5.50

20.275
20.075
20.050
19,875

U-88
18-88
18-82
18-74
18-96

19.2.50

19,250
19.075

29 18.850

30 19,475

31
1

Nori.—900-00 ahnuld he added to caoce heighU: to reduce to W. P. S. datum.
From December 13, 1917 to May 8 and July U to 25, 1918, (iiicluaive dates), gauge readings are deduced from tailraoe

readings at Fttint du Bois.
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Mouthlif Discharye of Wiinuitaj Hirer at Slnir Falls, for iienrn cikUiui Siptember
do, 1917-lS.

IDrainuKvun-n 4ll,7aOi<i|uiir<> iiiik'«
I

< >ru>tier

Xoveinlwr,
December
Jnnunry
Februarv .

March
April
.Mfav

Jum*
July
AuKUMt
SoptcmU'r

Monlli.

H)|»-17

The \

Iftl7 IN

< )ctolM'r

NovoiiiImt
Decon»l)or

,

Jftnuiir.v
,

tVhnmry , .

March
.\pril

May
Juno

,

July
.VuKU^t . .

Septt'lnlMT

The V ar

Diwharip in S<HY>Bil-K«>t. Kun-4 Iff.

Maxiiimiii.

47, 140
sx.smi
:U itXI

:H.H75
4I.7M
,17.1100

M.KflO
2»,I7.S

1«.7,V)

111.07.5

20.,17.5

47,440

I9.!«MI

:'0,I3.5

lit. MO
IM.07.5

in,.'00

IS.SOO

m.»7,5
ii.wio
2:i,,57.>

2:i.2W

20,075

Minifiiuiu.

7IH)

050
210
1123

1.50

t)J.5

3.50

225
200
225
725
900

1

M<Mn.

44,1WI
;)4.:ii7

.12,BoO

:)i.oio

liS.WW
.11, mis

:12.0(H

25.157
20,S7II

I5.42K
IN.Ottl

ia.48.5

Pi-r ,Si(uari'

Mil.'.
I

00.5

HWI
«.57

il-«24

CI-7M
O.A44
0.M4
II 5HI

420
:jto

o.:ii'>:i

0.3U2

Depth in
I

incht'i in Total in

DminiiKt'
I

.\cr»»-fe«t.

.\rnv
I

23.57.

1
14.225 2^.703

-

K.j.'iO

1

10. .137

10.273 10.710
IH.COO ltl,lS4

17.023 1H.477

lfl.375 17.1ft<l

10.0.50 17.3S2
lS.a50 lO.lllU

Is. 323 10.733
22. «m) 23.120 i

21.0.50 22,107 1

111.,S73 20.H3S
1

1H.S.50 l».:t.52
1

10,0.50 19,«(i4

0-57S

0-3S0
()-3'.)7

3Mi
0-372

340
o-:m

:|S4

307
Jl IH.5

440
1 .10

O.3.S0

0.3U<i

1043
770
73?

0.710
S17

0743
710
3SS

0-400
II :137

0-410
0.437

7 •>4«

2,705,774
2.042.003
2,0OH,123
1.900.731
2,l«5.72»t

I.907.4SI
1, (KM. 370
I, ,5,59, 141

l,24l,M.51

01S.B31
1.110.52N
1,1.59,439

20, 775, OSS

44s

443

443
420

-3I!0

40S
42s
43s

•3I!I

.314
1S3

)3I

373

1 1

I I

I 1:

ISS.ONIi

173. 153

179„57)t

130.100
053. 154

OS 1, 07.5

130,172
213,4.5S

375,73.5

302,990
2S 1,270
131,324

:r>3.s70

WiNNiPEfi River.

WiNNiPEo River at Pinawa Channel, below Control Dam.

illation No. o PFs.

„,. f^tstory.—The Pincwa channel was a high water, or l)ack-fhannel of the
vVmnipeg river, and was utilized as a diverting channel for a i ower plant built
about nine miles below the inlet, by the Winnipeg Electric Railway Company.
At first the plant depended upon the flow of water down this channel due to the
natural stage of the river, but the rapid growth of the load necessitated the
building of diverting dams in the main river to ensure sufficient flow under all
stages. Meterings were made below the control dam on the channel bv engineers
of the Company from 1907 to 1911. In May, 1912, a boat station was
established by A. M. Beale, for the purpose of collecting discharge data, and
from that date records have been obtained at this station. In June of 1915 a
cable station was installed to take the place of the boat station on practically
the same section.

Location of Section.—The metering section is located in the N. W. Sec. 10,
Tp. 14, Rge. 12, E.P.M., and approximately two hundred feet downstream from
the control dam and eight miles above the power plant of the Winnipeg Electric
Railway on the Pinawa channel. This plant is seven miles south-east of the
town of Lac du Bonnet.

?*r,
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Channel.—The channel at the meter section is straight and regular, lM>ing

a rock-cut channel, to which the discharge is confined at all stages of the river.

(laiiye.—A vertical staff gauge bolted to the upstream side of the control
ilam was set in place by the Winnipeg Electric Railway Company.

In May of 1915 a (Jurley printed record water stage register was installed

on the upstream side of the control dam close to the right bank.
Both of these gauges are referred to W.P.S. datum.

-Di-** liarge measurements covering a range in

have been taken at frefjuent intervals since the

Difichaigi' Mraxunincntx.-
r-tage from Wt3.27 to S'WiJiC.

(•stal)lishment of the station.

Records Avnilahle.—Interniittujit records of daily gauge height were obtain-
ed by the company from April 28, 190(), to the end of 1914, and these have been
placed at the disposal of the Manitoba Hydrometric Survey.

From May. 191.'), to Septembi-r, 15)18, the daily gauge record, being the
mean of the daily records of the automatic gauge, are available.

Based on the records of gauge height for the open water seasons to 1914,
estimates of daily discharge are available.

.lfc«r«ci/.—During the earlier years of the ojieration of the i)lant, the
discharge curve was fairly well defined for the open water periods of the year,
but since the plant has l)ecome heavily loaded the effect of same is apparent on
the discharge at the section.

During the winter season the extreme and varying ice conditions on the
ciiannel l)elow the station preclude the possilnlity of obtaining accurate estimates
of discharge based on gauge readings alone at the section.

i

Discharge Meaauretnents of Pinatrn Chnnne], helow Control Dam, during 1917-tS.

f. Date. Ciuu(v
i
OiM'liurgtv

height. '

19i;. K.vt.
.\prili4

j

8M-.'')
May 17

'

.yjj U7
Juno 10

I

KM W
July 10 XflSM
July 27 ' H93-94
July 29 ! 893-SH
July 29

;

S93-87
July :!0 (t93-X4

July 3U 89387
July 31 .1 S93'J2
.\UK 1 893-91
Aui!. 1 893-90
Auk. 2

;
893-94

Aug. 3 1 893-»«
Aug. 3 894-00
Auk. 4 ! 89404
Aug. :>

i 894-04
Aug. :> 894-Oti
Aug 5

j

8m-0S
Aug. t) I SS»4-07
Aug. B .

. S94-07
Aug. 12 894-24
Aug. 13 . . S!t4-2«
Aug. 13 1 894-26
Aug. 14

;
894-33

Aug 14
i

894-31
Aug 15 I 894-33
Aug 15

I
894-33

Aug 10
I

894-37
Aug 16 894-35

StK- -tt

9,950
9,652
9,505
8,221
8,257
8.265
8,147
8,157
8, 132
8,303
8,2,W
8,199
8,317
s,322

s.3ttl

S,3S8
8,312
S.327

8,410
H.379
8,349
8,640
8,640
8,655
8,766
8,628
8,720
8,65J:

8,811
8,734

itemarkf*.

.\utu. Ctimge.

803 1«
894-90
894-04
S94-02
,sil3-98

893-96
893-94
893-95
SM 00
894-00
893-99
894-03
8m 07
8W 07
894- 12
894 12
894-12
894-13
8(11-16

894- 16

81M-31
.y»4-33

894-34
894-39
894-36
894-39
894-38
894-41
894-41

Uate.

1917.

Gauge DiHohurge. Remarks.
height

Feet .Sec-tt .\uto. (iauge.
894.17 8,793 894-44
894-38 8,680 894-43
8<.H-38 8,773 894-43
8m-4li 8.800 894-50
894-18 8-892 894-5.1

8m -47 8.868 894-50
894-58 9,013 894-62
894-57 9.005 89461
894-56 9,046 894-60
894-54 8,984 894-58
894-52 8.903 894-56
894-55 8,9.58 894 -.59

894-55 9,037 894-59
894 ,52 8,898 894-54
894-52 8,984 894-55
8M 49 8,851 894-53
894.53 9,006 894 -.55

894-49 8,867 894-54
894-50 8,891 894-54
894-51 8,897 89455
894-49 8,992 894-54
894-75 9,015-8 894-79
895-88 10.741 5
896-65 9,163-6

897-21 8, .328-6

896-82 8,359-6 896-86
896-05 8,409-3 896 04
895-88 7,9.36-6

894-75 9,160-9 894-76

^'wg.—Gauge reading below Control Dam.
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Winnipeg Hivek at Seven Simtbhm Fallk (I'oot or I-'ourth Falls).

Hinlory.—The station wuh cHtuhlishrd hy K. H. Piittorson on July 9, 1917,

an<l huM IxM-n in op^'ration Hinco tliat date.

Location of Section.—The motoring soction is loratod at tho uppiT ontl of

a narrow roach of the river in the S.K.J, See. 34, Tp. 13, H. 11, K.l'.M., alK)iit

two thousand feet downstream from Fourth falls. On the section there is

installed wire tag and anchor lines. The section i.-i operated as a l)oat station.

Drainage Area.—The drainage area above this station is 50,800 sipiare miles,

hut as part of the discharge of the river is diverted tlown the Pinawa channel

at a point above the station, this drainage area should not be used in the compu-
tation of run-off.

Channel.—The channel at the point is straight and the current free

of edilies. The b.-d of the channel is of rock and of a permanent character

The banks are of rock and sufficiently high to confine the discharge to the

channel at all stages,

ilauge.—(a) A vertical staff gauge is located on the left bank five foot

upstream from the metering section.

(b) A vertical staff gauge, in the same reach of the river, is located on the

left bank of the river in the N.E.J, Sec. 27, Tp. 13, U. 11, E.P.M., near the

mouth of a small creek; three-quarters of a mile below the fourth fall of Seven
Sisters rapids. This gauge was established on April 13, 1913.

(c) A vertical staff gauge located on the left bank in a .small bay about
1,000 feet south of the first pitch of the Seven Sisters rapids, in S.VV.J, Sec. 31,

Tp. 13, R. 11, E.P.M. This gauge was established on May 17, 1913.

Gauge (a). This gauge is read during measurements.
Gauge (b). Station records during open water sea.son.

Gauge (c). Owing to back water conditions at gauge (b) during winter

periods a relation has been established between gauges (b) and (c) and all station

records from OctoU'r 1, 1917 have l)oen referred to this latter gauge.

All of these gauges are referred to W.P.S. datum.

Discharge Measurements.—Since the station was established a number of

measurements have been taken covering a range in stage of 847. 8o to 848.98,
corresponding to a range in discharge of 0,800 to 10,300 c.f.s.

Records Available.—A record of daily gauge height and daily discharge

from June 12, 1917 to November 30, 1917 and from February 0,1918 to September
30, 1918, is available.

Accuracy.—The discharge curve is well defined over the range in stage

covered by the discharge measurements.

Discharge Measurements of Winnipeg River at foot of Fourth Falls, Seven Sisters,

during 1917.

Date.

1917.

July »
July 10
July 11 ..

July 12

July 16 .

July 18

Gauge Discharie.
height.

Feet. 8ec.-ft.

847 M 7,238
847'9« 7,432
848-01 7. 3.12

."(47 M 7 !3.-!

847'8S 6,798
847-88 6,941

Qauge at
meter «ec.

847<9»
848-00
848-05
."US fli

847-8S
847.89

Date.

.Aug

.\ug.

Oct.
I<)ct.

I

Nov. 27
Nov. 27

1917.
29 .

29. . .

.

24....

24

Cfuugo Diieharge.
height.

Fi-et. 8ec.-ft.

848-96 10, 1390
848-96 10,03A-0
848-93 10.313-9
S4-<i !« 10.1M2
848-63 9.084-9
848-63 9,0914

Gauge M
meter no.

848-98
848-98
848-98
.<14.<t-94

848-68
848-68
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Daily (Jauye Ilvitjhl and Ihitcharge of Winnipvg River nt font of Fourth Fttlh,

Seven SinterM, for part year ending Sept., SO, 1917.

IDniuce UM. 10,610 xiuara niikn.l

IVv

(I

Id

11

1.'

i;i

14

I

J

lA

17

IS

v>

21)

.'I

J.5

:i(l

M

April.

F«'l. Hec.-fl.

May.

(inuctt Din-
llcilht nhiirtr

Stw-ft.Fort.

JiUV.

II.M(hl

Fiwt.

4!) II.'

t'l ST
4fl .II*

4» 4il*

40 40*

4« .1.5

4'.t 2i|'

4!) :'.'•

4U 1.1

4(1 07*

4H (XI"

4S 9."
4H-M
4H-77*

4Sfi.s'

4H'A0
4« S2'
4N-44'
48-37*

Ii..'l7(l

I J. 371)

12.14(1

II.H.VI

ll.7J(l

II..VI(I

ll,:il()

tl.UfUl

1(1. tlU

10.1*1
\o.nm
KI.UKI
(;.770

9.,wo

9. .'10

8.9.1(1

».7(KI

«,4(M)

((,250

July.

< tAUKP
ilruiht

Fwt
4ii W
4K id'
4M 2.f
4M 20
4^ 111*

4H 12

4H 10

4H no
47 94
4r»tl

47 09

47 (11

47.94
47.93
47 90

47 S,1

47S7*

47 »«•

47M*

47 Ml*
47-7.S

47 »4*

47-90'

47 90*

4S.03
4803*
48W
4H ai
4S 0«'

4.S 07*

Aiuiiuit.

CInuxf*

llritht

Fwt
4H (M*
48 l)H

4X II

4H 14

4N IK

4N 23'

4H'29
48 3.1

48-37
48' 38*

483«*
48- 40
48 II*

48 50*

48 S,1

48 S7*
48 ,19*

48 «l*
48 «,'

48 70*

48 78*
48 M*
48 94*

49 02
48'9ii*

48-90
48- 9.1

•

48-99
48 -97*

48'M*
48 93*

Hw It,

7.410
7.410
7..V8I

7,180
7.WO

7.840
8.010
8.I!NI

8.2.10

8,280

8.310
8,3(0
8.490
8,840
8.790

8.860
8,92(1

8,9S(I

9.010
9,27(1

9,330
9, 8(M)

10.080
lO.iltIO

10, 1,10

9,tM()

10,110

10 2,10

10,180
10,110
10.040

MnptanibM'.

Mt^ixht olmrsff

Fwl
48 «!•

48 90
48-88*

4» *'
48 84*

48,82*

48-'<l*

48 M)
48 81*

48-82*

48 84
4)1- 87*

48 90
48-88*
48-8I1*

48-S.1

48 -8«*

48-88*
48-90
48 (W*

48 90*
48-89*

4S-88
48- 8H*
48-88*

48-89*

48 110

48-8^*

4f:-8«*

48-83

.<4cr.(l,

9,970
9.940
9,870
9,800
9,740

9,(170

9,l^30

9,800
9, (WO
9,«70

9,740
9.480
9,940
9, 870
9.800

9.770
9,800
9,870
9,940
9.940

9,940
9,910
9,870
9,870
9,870

9,910
9,940
9,870
9,800
9,770

i

Notes, -Ciaiwe hriKlita niarkoil (*) are int«rpi>liit«<l.

800'()0 ahould be acldeU to Kaiuo heiithu t4> reduce to >ituti<m iLttum.

charge
ember



4« DKI'ARTMKST OF THK IMKHinfl.

Daily Onuge lltinht ami DiHchnryr of Winttiptfl Rinr at fool of /'

Scirn SiKlfru, for year ending Sepl., H(K IIHS.

IDriiiiwi , M.ttO wiuurr iiiikoi
I

fh Fulls

!>»>.

t

i
4
t

•
7

N
II

Id

II

u
l:i

14

I-.

Hi

17

Is

\v

23
24
2S

31

u
10

11

12

n
14

IS

i«

17

18

18
20

21

22
23
24
2.^

( h'biln^.

< imuif I)l»-

ll-i|l<l rlmrw

Kwt ,s«-.(t

Ki <m' M.Hill

WIW, U.W.'O

KlW,' 11.02(1

*2 W1* (I.WU
k2 Wi U.V2U

M2 «!• B.H20
K2 »«' H.U2II

».' («• U.II2II

n2(m H.H2U
».' (W ll,»20

02 ««• 'I.B20

S2 >M 9.1(2(1

H2 («• ». 112(1

Vi IW ».»2(l

H2W lt,'l2U

H2 1W ».930
»2 Wl« H.Win
HI («• H.H2()

h2 IXt 11.1)20

h2 Wl* CU20

>.2 IW- 11.020

»2 Wl* 9.920
S20« 9.112(1

1

S2 IW 9.92(1

S2!W 9.920

K2 W »,1I20

h: IW* lO.UQU

\oM»niher. I Vr^mlicr Jtuiuitry Frbnitir\'

(WWH Dii-

ll<-i(hl chnrii'

F«.| St It

M ()«• 10,3211

Ka (M 10 :I2(I

W (M* III :i.'(l

M OB- lO.I.'O

MI (Id* 10.320

M OH 10.320
*A (l:c 10.2011

»2 IHI* 10 IHO
H2 9lt 9.920
>(2 9H' 10.00(1

s;) Of 10.120
M (M* 10.240
x:i m 10 32(1

".)(«• in. 200
H2H9' 10.040

H2.9fl 9,920
N2»»* 9.IMHI

Kim' 9.3(MI

N2-73' 9.113(1

»2 «« N.7MI

.S2 ««• S.7M0
H2 ««• N.7WI
X2 M h,7hii

H2-Sfl' 14.4211

M2 40 N.Oiill

(iMlCP
llcidit

I Dla-

!

rh»r«<t lli-iiht
I

l>i« ! (lauiii'

rhnritr Hi'tsKt

M>rrh.

MpiiIiI > I'liariH

fWl
\

.<« Il lii'(

S3 01

M 04',

K) 0«
S3 (M*

10.120
10. 24U

;

10.320 I

10 320

H2S«'
S2«<l
S2 ««•

»2(l«'
S2 (MJ

H.42n ;

>'.7sO I

s.7sn I

S.7S0 ;

H.7S0 '

S.420
H.42II

S.SKCI

9.41(1

9.920
9.Hn*i

I)u>. .\pril. .Mu.\

I

(«2 91 9.720
' n2 !«• 9.K00

!

SJ.%
I

9.920

I
S2 9s'l 10.000

;

S2 ««• 10.040

i s;i 01 ;

S2-9H*
.S2 1W

1

S2-9»('|

S3'01

S2'»s*i

s2-94'i
S2-9I

82!«';
M-Wi

S2-96'
«2-9«
S2 .S9«

S2-S3"
1(2 -711

10.120
1(1.000

9,1120

10,000
10.120

10,000
I

9,S40
!

9.720
9,S40
9.920

9. 920
9.920
9. MO
9,410
9. 1.50

H2((l
S2K3*
S2'«4*
H2(l(t

MM"
N2Wt
««!•
N2Nfl
K2-WI*
»2-t(6*

N2-Hfl

H2M'
S2 si

S2K3'
H2 8fl

S2X6'
X2-S<1

S2S(1
S2-9I
»l2-9fl

June. July.

26
27
28
2«.

30.

3!

S2 76' 9.1.10 i S3 or
S2-70 i 9. 1.W S2-0fi

S2 73*i 9.030
I

S211
S2in«
82-21

S3-23'

S3-29
83-31'

R3-.3«

S3 53*
S3 70*

S2 71 8,960
S2-73* 9.030

82-74* 9.070
82-70 9, l.iO

S2-76« 9. ISO
82-76 9, ISO
82-78* 9,220

0.340
9.410
II l.SO

9.S30
9.530

9,530
9.5.10

ll..'S30

9*530
9*5.30

9,,130
I

9,410
9,310 !

9.410 :

9..S30
j

9,.MO
9.530
9.5M
9.720
9.920

10.120
10,320
10.520

'

10.730
10,040

11.030
11,150
11,360
11,580
12. ,340

13, 140

83-86
I

13

83 86*1 It

83-86
! l:(,

S3-86*i 1.1

83-86
1

13.

'P.MI

I'JO

83-83*
8,1-79*

83-76
83-76*

770
'i70

13.430
13.430

I
I

83 78
I

13.430
I

83 71*! 13.190
j

s:t-6« 12.9.W I

M IW*; 12.9.50 i

83-66* I2.9,'>0 I

83-66 12.9,50

1

83-66*

s;i-66

83-66*
83-66

83 66*

83 68*

s:) 66
83-66*
83-66
83-66*

83-66
83-66*
83-66*
83-66
83-63*

12.9.50 !

12.9.50
I

12.9.50 1

12.9.50

12.950

12.950
12,9,50

12,950
12.9.50

12,9.50

12,950
12,9,50

12.950
12,950
12,800

I

83-61 I

83 -.58*

S3 .56

S3 .53•

S3 49*^

83-46
I

S3 -46*!

S3 46
83-46'

83-46

.S3 -46*
I

83 46*1

82-46
8:1-46*1

S.1 46

83 46
83-46
S3 46
8,1 46*

S3 46

83 46'

s:) 46
S3 46'

83-46
83-43'

83-39*
83 -.16

83-36
83-36
83-36
Ki ?.«

12,570
I

12.4«0 !

12.340 I

12.160
i

12.020 i

12.020
'

.020

.020 ;

,020

\UKU«t.

S3 33*1 11.4.50

83 21'* I
1I.2S(I

83-26
.S3 -26'

83 26

S'pt*Mnl»4«r.

020
j

020
12.020
12.020
12,020

8.1 26'

S3 26
s3-'26"

s:t-2«*

83-26

83-28'
.83-31

83-24'

83- 16

,2 020 '

12 020
12 (120 '

12.020
1

12 020 1

12 020
12 020 1

12 020
020

11 890

11 720
11 5H0
11 .580

11.580
1

n 580
!!

1

.V80 !

1

11.1.50

ll.l.'iO
{

11.150

11.1.50

1 1. 1.50 1

11.150
11.1.50 I

11,1.50

11.240
11.360
11.070
10.730

83-16* 10.7311

83 16 10.730
S3 16 10.730
83 16* 10.73(1

S3 16
j

10.730
s:) 16* 10.730

S2-9«*|

S2 1KI

.S2-98*:

83 01
.82 117*1

82-92*

S2-86
S.I ,S6*

82-86
82 86*
82-s<>*

82-86
S2-86*

82-86
S2-86*
82 - >(•

82-81,

82 86*

S3 16 10.7.10
' 82 86

83-16* 10.730
I

82 91'

83 !«• 10.730
j

82 96
83-16 10,730 82-96'

83 II 10,520 82 96

83 06
83 06*

83-06
83-03*
82-99*
UO.fUt

I

10.320
10. .320

10.,120
10.200
10.040
9.920

82-96'
82-96'
S2-96

s.'-96'

S2-96

9 9211

9.92"
lO.WKI
10, 1211

9.9611

9.76(1

9,6(HI

9.57"
«.,5;«l

9,.5.1U

9,530
9, .5.10

9.53(1

«,.53(l

9.,539

»..53(i

9..53(1

9..5.1IP

9..5.1(1

9. .530

9,5,311

9,720
9,920
9,920
9,920

9.»'2(l

9,92(1

0,920
0.920
0,920

Nort».—Marketl thuH (*i inlvrpolated.
800-00 rhould lio ad(le<l to gauce lieizhU to rwluro to W. P. S. lUtuin.
DiHcbar^i'M are referred to Kau^e reaaings at the head of Seven Histers Palla.
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8»r n

N,.1III

N.I7II

H.WMI
S.IMII

N.OlttI

s.lTd
it.3l(l

H.42II

K IMHI

H.Twi
H.T.MP

H.7WI
«.H,Ml

S.SSd

M.Mll
N.Wid
s.iKMl

H.lWll

.l.lKlii

H.SWl
N,K.Vl

N,"H(I

»,«00
N.42U

s.42(l

H.4:>(i

S.KKCI

<t.4lli

fl.9'.'((

II.HHtl

9.7()(i

U.fHKI

9Mn
fl.S:i(i

!),5:«)

fl.SSil

«,.Wo
u.5:i(i

«.53(P

»,.V10

ft..W(l

»..Vltl

(1,53(1

!1.S3(I

9.S:l(l

0.531)

9,72(1

9.1120

().92()

»,92fl

9.92(1

9.920
9.920
9.920
9.92U

i

Mimthly Dinrhnrnt of Winniftrt) Kinr at Sevin Sintfrii, foot of Fourth Fnlh, fur

l/enrs vudiiuj Si ftUmher SO, l!fl7-lS.

|I>nliaioiiur«i. Vt.llMiHiura mllm I

M(«tli

DMohariP in HMviii<l'l''iwt. Km-* >ff

MiuiMiuni
I
Miaimutn.

I

md 17

Oi'IiiIkT

\.,m..mI«t
DtlHMIllHT

jHnuur\
i fhniiiry

Msroh

Wiv
JuBC
Julv

-S-pliMTiVjor ,,

Thf tmr\(H\

1917-lh

licdilKT
N'ovrmluT
Dcwnilicr
Jiinuiir\' ,

I-'i'hniiiry

.Miinh
April

Muy
Junt*

July
AuKUI^t

.*^*'pti'inlwr

The peritMl

K.()40

1(1.310

9,H7U

I0.3A0

10.320
10,320

9.920
10.120
13.14(1

13,»2(l

12.710
11.4.VI

10. 120

Mr»ll.
I'm Sciuuru

mil*

«.<tlO

7.410
9.IHHI

(I.am

11.920

n.MO

s.mo
H.IKU)

0.340
U.SIHI

1 1. 5x0
9.920
».S30

I Moth la

illcMKIS

Ana.

II,3(W«
7.1M
S.9U
».'<2(y

9.302

9.AU9
9..t33

H.(I.I2«

S.70I
».tl02

10. im
13,211

1 2, (KM
10. M5
9.727

13,920 H.UfiO 10.243

Total la

acr«-(M*t.

r>7A.«4.1

441. IM.)

54N. 101

5H4.«tt7

2.2S0.39*

612.724
587,253

479.397
535. l!)8

571,359
A22,009
7it«.l09

738, 15^
IMM,9HM
57»,797

8,155,958

Nun.—Marked thus Oeiitimated.
Diicbarge )i«r uiuare mile anil run-ulT deptb in incbea oiiiittiHl, ok this aocUon is one of two braacnea of the

Wioaipen River, the l*inawa ('hiuuwl being tiie other.

TRIBUTARIES.

^^'lHTEMOL•TH RiVKR AT WniTEMOUTH.

Station Xo. 5 PHi.

History.—The station was established on May 28, 1912 by G. H. Burnham
and has been in practically constant operation since that date.

Location of Section.—The meter section is located in Sec. 36, Tp. 11, Rge. 11,

E.P.M., on the downstream side oi he traffic bridge across the Whitemouth
river in the town of Whitemouth. All open-water measurements are taken
from this bridge, and in the winter the measurements arc made from the ice on
the same cross section of the river.

Drainage Area.—The drainage area of the river above the station is 1,400
stjuare miles.

Channel.—At the metering section there is slight interference to the flow,

caused by the presence of pile bents supporting the bridge. These divide the
channel into five sections.

84790-4



50 DEPARTMENT OF THE INTERIOR.

The bed of the channel is clay, and the control of the section is located about
three hundred feet down stream. There is a possibility of this control shifting

during extreme conditions of flow.

The banks at the section are sufficiently high to confine the discharge within
their limits, even under extreme flood conditions.

Gauge.—A vertical staff gauge is secured to a pile at station 90 on the
section. It is referred to an arbitrary datum.

Discharge Measurements.—Discharge measurements have been taken at
frequent intervals since the installation of the station and are over a range in

stageof 73.23 to 79.17.

Records Available.—From May 29, 1912 to March 31, 1914, continuous
records of daily gauge height for the open water season, and intermittent records
for the winter seasons have been obtained. From April 1, 1914, to September
30, 1918, continuous daily gauge readings have been obtained.

Based on these gauge readings, estimates of daily discharge throughout
the open w%ter seasons, and where sufficient information was obtained,
estimates of daily discharge under ice cover, are available. Estimates of
monthly mean discharge based on gauge readings and actual measurements are
also available.

Accuracy.—Between gauge heights 73.5 and 76.0 the discharge curve is

well defined, beyond these limits the curve is not well defined.

The estimates of daily discharge under winter conditions are reliable.

Discharge Measurements of Whitemouth River, at Whiteinoulh, during 1917-18.

Date. Gauce
Heicht.

Diacharte. Remarlu. Date. C.-uwe
Heicht.

Diicharte. Remark*.

1917.

Jan. 9
Feb. 2
Mar. 5

Feet.

73-49
73-40
73-34
70-16
76-23
74-01
73-92
73 30

Sec.-ft.

21-0
19-6

192
1,704-4
932-2
190-7
140-2
3-5

tee cover,
lee cover,
loe cover.

Ice cover.

1918.

Feb. 5
May 10
June 5

Feet.

73-24
7400
70-10
74-06
73-50
73-47

SM.-ft.

8-7
218-7

1,420-5
217-7
74-3
60-4

Ice cover.

April 27
May 10 Auc 10
Juae 8 8eirt.23
July II

Dec. 29



HYDROMETRIC SURVEY—MANITOBA. 51

Daily Discharge in Second-feet of Whitemouth River at Whitemoulh, for part of

year of ending September 30, 1917 and year ending September 30, 1918.

[Draiiuce aren 1,400 sqiun miln.]

Day. Oct. Nov. Dm. Jan. Feb. Mmr. April. May. June. July. Au«. Sept.

1916-17.

1 29
29
23
23
23

23
25
25
22
21

20
19

19

19

19

22
25
28
28
28

27
26
26
25
25

24
23
23
22
22
21

21

20
21

22
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
20
20
20

19

19

19

18
18
18
18
18

18
18
18

17

15

15
15

IS
15

15

14

14
14

13
13

13

13

13

13

15

17

19
19
21
23
25

26
29
32
32
32

33
33
64
115
177

256
341

429
520
615

720
825
925

1.040
1,145

1.265

1.380
1,495
1,495

1,435

1,405
1,435
1,435
1,390

1,36S

1.345
1.345
I.28S
1,255
1,190

1.190
1.165
1.140
1.120
1.120

1.100
1.090
1.065
915
890

835
835
775
735
870

630
585
520
500
456

434
403
372
351
320
300

330
330
280
280
280

280
233
233
233
233

211
211
211
211
169

169
ISO
ISO
ISO
ISO

211

30S
30S
4<1
45«

456
483
499
510

1.035
1,035

300
285
270
261
252

2,13

207
198

ISO

IHl

215
252
242
252
242

224
224
2.13

207
233

224
207
198

189
181

194

181

166
166

I.W

1.100
1,150
1,470
1,540
1,435

1,300
1.165
1.000
90S
905

730
670
6IS
560
SOS

424
398
346
295
295

285
266
266
242
242

196
198
206
242
242

1.58

1S4
154

146
146

136
136
129

122
154

1.54

166

166
166

173

181

181

181

173
173

173
166
166
158
166

224
224
207
215
224
233

242
290
290
242
242

233
198
189
198

158

122
122
158
342
242

242
266
242
242
242

242
242
196
177
158

139
196
198
198
198
219

324
224
233
233
224

207
198

173

158

129

108
102
96
115

122

122
108

102
IIS

136

143

136
261

300
310

320
320
310
300
280
280

219
198
158
158
122

105
IDS

105

76
64

64
76
105

1S8
198

242
219
198

198

177

177
158
158
158
139

inm
122

105
90
76

270
', 261

5 207

4 154
136

A 136
129
129
129
129

11
122

r* 207

n 224

14 224

15 198

16 181

17

Is

160
166

HI
'0

150
158

Jl
169
169
162

1*
.'5

2i<'. \ ...^. .

.Ml

:iii

Jl

1917-18.

1

3

4

5

fi

7

s

1)

111

1»

154
146

136
129
122
122

102

96
108
102
9«

90
84
84
90
9«

84
74

69
«9
69

84

59
59
59
60

59
5«
54
53
52

51

50
49
48
47
48

45
45
45
47
49

.^0

51
52
53
54

55
55
55
57
60

63
65
66
67
68

69
68
65
60
55

50
4S
40
40
38

111

76
76
76
76

9 64

3.10

280
280
280
330

330
382
382
382
382

382
383
382
434
434

4.14

434
434
280
280

280
280
330
330
330

64
64
64
64
64

64
53

13

14

15

Ifi

17

IS

19
-•»

53
36
36

36
36
36
36
36

29
21'

jii

29
29

-4 29

25

26

27

28

29
:-0

31

29

23
23
23

4 23
23

Nan.—Ice emditkai Ocibber 20, 1917 to April 5, 1918 iaehimv*

4799-4J

Ml

M
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Monthly Discharge of Whiteinotith River at Whitemouth, for years ending September
SO, 1917-18.

[Dnioaie ana 1,400 aquara miles.)

Diwhurtein Hocoad-Feet Run-Off.

Month.

Maximum. Miaimum. Mean. Per Square
Mile.

inonea in

Drainage
Area.

Total in

Acre-fei't.

1916-17.
October
November
December

485
095

29
'

23
25

1,495
1,345
300
233
320
270

295

19

19

13

28
30U
1,M
122
««

111

331
357*
50*

24
22
16

716
N37
219
171

196
lf.5

0-236
255
038

0017
016

0011
0-511

598
0156
U 122
0140
0118

0-272
0-284
0-012
020

0-017
0-013
0-,'S70

689
0-174
0-141

0181
0-129

20,352
21,243
3,074
1,478
1,222
984

42,805
51,485
13.031
10,514
12,052
9.699

Fcbniary
Mareh
April
l&y
JuM
July
Auguat
September

The vear 1,495 2,,9 185 2511 187,463

1917-18.
October 108

69

l!035
1,540
290
242
76

46
3S

150
198

139
64
23

70
54

310*

331
639
212
141

46

oaw
039

0-221
0-236
0-458
0-151
0101
0-033

0-058
0043
0-247
0-272
0-509
0-174
0-116
0-037

4.304
3,213
18,448
20,352
38,023
13,035
8.670
2,737

r-:::::::;::::::::;::::;:::::::;:::
Juae
July
August
September

The perioil 1,540 225 0-161 1 461 108,887

Noii;.—Murked thus (•) estimated.

RED RIVER AND TRIBUTARIES.

RED RIVER.

Red River at Emesson.

Station No. 5 0Ci.

History.—The station was established by S. S. Scovil on May 3, 1912
and has been continuously operated since that date.

Location.—The section when established was on the downstream side of
the C.N.R. bridge at Emerson. In the spring of 1914, the old bridge was replaced
by a new one. At this new bridge, the section is located in lots 5 and 6, Parish
of St. Agathe, on the downstream side and approximately twelve feet below the
old station.

All discharge measurements are made from this bridge during the open-
water sea.son. In the winter the measurements are taken from the ice and
downstream from the bridge to escape the effect of the piers.

Drainage Area.—The drainage area of the river above this station is 34,600
square miles.

Channel.—The bed of the channel at the station is composed of clay and
gravel and not liable to shifting. It is straight above and below the section
and the current is fairly regul.Hr throughout its width.

The banks are high and only liable to overflow during exceptional flood
periods as were encountered during the years of 1879, 1882, 1897 and 1916.

-'SPSS^"
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i

Gauge.—A nine-foot vertical staff gauge is secured to the sheet piling

arountl the west pier, twenty feet upstream from the section and is used for

the lower stages of the river. The records of the upper stage of the river are

observed on a gauge placed on the east side of the ice breaker on the upstream

side of the bridge.

On April 23, 1916, a chain gauge was established on the bridge, and the

gauge records have been obtained from it during the open-water season. During

the winter the readings are made at one of the staff gauges. On account of

the extreme range in stage noted at this station, it is impossible to obtain

satisfactory records at any one gauge. All of the gauges arc referred to M.H.S.
(hitum.

Discharge Measurements.—Since the installation of the station, discharge

measurements have been taken at frequent intervals and are over a range

in stage of 749-38 to 788-31 which represents a range in discharge of

2(K) to 46,000 c.f.s.

Records Available.—From May 3, 1912 to March 22, 1914, continuous

records of daily gauge height for the open-water season, and intermittent records

for the winter season have been obtained. From March 23, 1914 to September
30, 1918, continuoJis daily gauge readings have been obtained.

Based on these gauge readings, estimates of daily discharge throughout

the open-water season, and from January 1, 1914, practically continuous

estimates of daily discharge during the winter season are available.

Estimates of monthly mean discharge based on gauge readings and actual

measurements are also available.

Accuracy.—Between gauge heights 749 and 788-") the discharge curve

is well defined. Outside these limits the curve is not well definetl.

Discharge Measurements of Red River at Emerson, during 1917-18.

Date. Gauffo
height

.

Diflcharge.
1

Remsriu. Date. Gauge
height.

Discharge. Remarks.

Feet. .Seo.-ft. Feet. Sec. ft.

1917. 1918.

Jan. 20 7S3 07 1.213 loe cover. Ian. 10 7.10 10 243-8 Ice cover.
IVI.. I« 752 .M 995 •

1 Feb. 5 750-20 223-5 ••

Mav S 760-65 8,402-0
1

April 4
Nlay 9

7.5« 05 4. 621 5
Juni' 4 7.HI8 3.2300 752 16 1, 879-4

Jum' 2h 7.53-36 1,9240 ! June 20 7.)2-l3 1.923-4

\UK. 23 749 -M 5570 i Aug- 13 749 48 ?35 9

S-pt. 27 749 44 6070
1

Sept. 20 749-20 520-8
N..V 24 750-14 848-6

flood
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Daily Discharge in Second-feet oj Red River at Emerson, for part of Year ending
September 30, 1917, and Year ending September SO, 1918.

IDraiaifi ww, M,tOO iquara mile*.)

Day.

1»1»-17

3
4
i

6
7
8
«
10

11

12
13

14
15 .

1«
17
18..

19 .

30

21
33
33
34
2S

2«
27
28
2»
30
3i

1

2
3
4
S

6
7.

8
9.

10

11

12

13

14

IS

IS
17
18
It
20

21

23
23
24
2$

2«
27
28
29..

30 .

31 .

1»17-18.

«>». Nov.

sa3
S83
583
570
570

570
583
M»
«I4
622

631
644
653
653
644

653
6>«0

715
735

745

735
740
755
770
800

780
755
765
780
780
800

Dee.

825
845
890
890
865

840
810
810
820
820

82C
86S
915
960
980

980
965
965
965
965

955
965
98U
910
8f>5

910
915
920
900
HSO

"50
835
815
7«0
7.y)

750
725
705
690
680

650
640
620
610
600

585
575
555
535
500

465
426
379
327
284

260
243
239
233
237
237

Jan.

1,360
1.360
1.360
1.350
1,345

Feb.

1.U5
1.135
1.125
1,120
t.lIO

Ihr.

I..140 1,100
1,335 1.095
1.340 1,085
1.325 1,075
1,310 1,070

1,200 1,060
1,290 1,050
1,280 1,040
1,260 l.U-M
1,260 1,025

1.26(1 1,030
1.240 1,01U
1,240 1,000
1,225 »«5
1,215 995

1,210 990
1,200 990
1,195 990
1.190 990
1.185 995

1.190 1,000
1,200 1,000
1,180 1.000
1,170
1,160
1,150

238 188
238 189

230 191

237 199
232 209

233 215
231 221

231 230
2n 231

232 232

233 232
236 230
240 229
241 225
242 219

248 213
240 204
2.50 200
249 201
244 205

240 213
234 222
228 232
220 243
210 251

199 255
192 259
190 267
189
188
187

1.000
1,020
1,030
1,030

1.030
1,040
1.040
1.040
1.050

1.050
I.06C
1.060
1,065
1,065

1,070
1,075
1,0S0
1,085
1.090

1,095
1.100
1.120
1.140
1.160

1,190
1,220
1,250
1.280
1.310
2,440

277
288
290
389
288

280
271
272
279
286

300
317
337
359
379

403
429
400
500
725

970
1,220
1,480
1,750
2,050

2,350
2.640
2.950
3,260
3,600
3,930

April.

3(605
5,080
6,615
S.290
10,075

11.920

16,030
18.280
20,680

23,225
25,900
24,840
23,660
22.450

20,840
19,040
17,520
15,890
14,375

12,965
11,835
10,800
10,185
9.550

9,100
8.800
8.540
8,290
8.120

May.

4.275
4.625
4,990
4,400
4,100

3,840
3,475
3,155
2.795
2,505

2.185
1,980
1,955
1.955
1,855

1,925
1,896
1,840
1,805
1,750

1.690

1.635
1.635
1.635
1,580

1,530
1,480
1,430
1.430
1,470

7.990
S.030
7,990
7.860
7.830

7,780
7.700
7,540
7.370
7.170

6,930
6,610
6,300
6,040
5,850

5.580
5.330
5.180
4,960
4,680

4,610
4,490
4,340
4.210
4.110

4,035
3,935
3,840
3,750
3,675
3.575

1.600
1,485
1.535
1.640
1,700

1,770
1,855
2,000
2,020
2,055

2,020
1,965
1.896
1,850
1,796'

1,705
1,705
1,705
1.650
1,590

1.335
:,510
1.510
1.510
1.310

1,580
1,690
2,035
2,355
2,610
2,905

Jose.

3,525
3,390
3,255
3,160
3,035

2,960
2,855
2.765
2,670
2,670

2.670
2,645
2,585
2,500
2,470

2,520
2.510
2.490
2.435
2,375

2,345
2,330
2,3-25

2,310
2,285

2,22.>

2,165
2,080
2,050
2,020

July.

3,210
3,335
3,210
3.020
2,990

2,960
2,810
2,660
2,540
2,540

3.540
2,555
2.505
2.475
2,445

2.390
2,320
2,245
2,130
1,965

1,830
1,775
1,730
1.692

1,650

1,610
1,5.10

1,455
1,40^
1,405

1,935
1.905
1,850
1,795
1,795

l,t95
1,795
1.765
1.735
1,710

1,690
1,680
1,640
1,595
1,570

1,545
1.515
1.490
1.415
1,320

1,220
1,160
1,125
1,100
1.000

1,065
l.OHO
1.055
1,055
1,030
1,030

1,406
1,365
1,330
1,255
1,215

1,180
1.155
1.155
1.120
1.110

1.110
1,130
1,130
1,085
1,035

985
940
890
865
8«5

840
920
795
775
750

750
775
760
740
730
750

Auf.

1,030
970
925
850
825

800
780
755
720
700

685
665
620
575
57,^

575
575
560
550
550

550
550
535
535
525

505
485
485
492
505
505

776
775
765
775
775

795
750
705
705
680

680
690
680
680
080

705
730
730
730
720

705
705
705
706
740

775
750
730
740
750
795

Non.—1916-17: Ice cjnditiou Jaauary 1 to .\pril II inclusive. 1917-18: Io« omditioni Movenibur 29 In April 3 inelusive.
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Monthly Discharge of Red River at Emerson, for years ending Sept. 30, 1917-18.

[Draiiuiie urea, 3t,ftOO Miaare milM.I

Moatli.

Diwhante in Soco»d-Feot.

MuiiinuTi).

(»cU>l)er

Niivember.

,

Dpcember.

.

January. ....

Kebruary .

.

March
April

May
Juno
July.
AucuHt
St'pteinber.

Ulft-17.
3 S.'O

3.IW)
2. 103
1.3<W
I.I4S
2.44U
25,900
H.030
3..W.1

l,«3i
l,O.W
5W

The year

l'J17-l».

October
November.
December.

.

January
February . .

.

March
.\pril

.\lay

June
July.

Ausuat
."M-ptember.

Miniinuni.

2,S70
t.evj
t.4Sl

I, ISO
g«o

1.000
3,ets
3..57S

2.020
1,030
48S
3»7

2.5. WW
1

KOO
«»0
uo
2.W
2«7

3,n:t0

4.VU0
2.U(M

1.405
795

1.160 !

3S7

570
810
233
1»7
188
271

1.430
I.4M
1,405
730
080
442

Mean.

3.212
2,342
1,730
1.25«
1.044
1.1.39

14.018
5,7H4

2..587

1,4«9
fM
4W

The year 4.990 233

2,9«9

•81

901

542
22S

222
1,072
2,431
1,S12
2,298
994
730
H«6

1,049

Run-off.

Per H(iuarr

.Mile.

093
O'OAH
avi

'

00.1fl

030
a33
405
1B7

(I 075
0042

019
0013

008«

0-020
0-028
0-OlA
007

U-006
031
070
052
066
029

0021
019

Depth in

inoheM on
Urainaffe
Arva.

107

076
M8
041

0-031
0-038
0-452
0-192
II 0S4
0,048
0-022

014

1-167

Total in

.\crc-(«et.

197.498
139,358
106,373
77,228
57,961
70.OM

834, 12«
355.644
1.W.937
90.325
40,828
27,669

0-030

0023
0029
0-018
0-008
0-006
0-036
0-078
0-060
0-074
0-0:i3

024
0021 I

0-407

2,148,947

41,873
53.613
33,326
14,019
12.329
65,91$
144,6M
111,416
136,740
61.119
44.886
39,630

759.441

TRIBUTARIES.

Roseau Rivek at Stuartburn.

Station No. OD*.

History.—This station was established on May 7, 1915 by A. Pirie and

since that time has been "

i practically constant operation.

Location.—The station as originally established was located in Sec. 2,

I'p. 2, Rge. 6, E.P.M., on the downstream aide of the Canadian Northern

Railway bridge, about five hundred yards east of Stuartburn station. On
June 6, 1915 a station was chosen approximately three hundred feet^down-

stream from the above mentioned bridge and a cable-carrier station estabUshed.

This station has been in operation since that time. Winter raea.surements

are made from the ice on the same cross section of the river.

Drainage .4rea.—The drainage area of the river above this station is 1,520

square miles.

Channel—The bed of the channel is composed of sandy silt and during

extreme stages of the river is liable to change. This would alsr apply to the

control points below the section.

The banks at the section are high and not subject to overflow.

Gauge.—The original gauge was a vertical staff driven into the bed

of the stream and suitably braced. It was located close to the left bank of
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the river below the C.N R. bridge. In July 1916 a chain gauge was installe.!

downlfamTi,i"of''fho^'' P"''' %i^'
''''' '""^ «'»'«^- ^' i'locaTec! on theuownstreain Hide of the bridge. These gauges are referred to a permanentM.H.3. bench-mark set to arbitrary datum.

I't-rnuncni

Discharge Meamremenls.-^iMO the establishment of the station, discharire

01 »i bi to 100- 13, representing a range in discharge of 12 to 3,000 c.f.s.

^^<'^«^«{« Available.—Viom May 7 to Novcml)er 12, 1915, and from Anril
25 to September 30, 1918 continuous records of clalv gauge heights W
are aSabTe V^^lr 'Y""

^''"^ «^T ^f^^' ^""'"''t^- of daU^Tcha ge

hnX n^l^i» •^''^7 "^ '"''''" monthly discharge based on the daily gaugehcight.s together with actual measurements are also available.

^m<racj/.—Throughout the range in stage covered by the discharge measiirP-ments, the discharge curve is fairly well defined.
«iscnarge measure-

Discharge measurements of Roseau River at Stuartburn during 1917-18.

Date.

1817.

Jan. 18

Ian 19 .

Feb. 21 .

Feb. 22 .,

Feb. 23
April 3
May 4
Juno i
June 27 .

-VuK. 23
Sept. 2« . .

Nov. 23

Gnurce
bcisht.

Feet.
92
92
92
92
92
92
9.S

fl2

92-

92
92-

98'

Disch.irne.

.Seo.-ft.

14 2
13-7
»-8
ll'J
It 4

34 5
9UO'0
IM
71-7

s-S
19-8
72-2

Remarka.

Ice cover.

Date.

1918.
May H
Juno 19

Aug. 13
Sept. 20.

.

OnoKe
height.

Foet.
93 01
93- 1,1

92 M
92 '48

Diacharto.

Sec.-(t.

112 2
147-

1

.W 7
14-7

Remarka.
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Daily Discharge in Second-feel of Roseau River at Stuartburn, for part of year
ending September 30, W17 and year ending September 30, 19 IS.

[Dnioac* ara». 1,530 iqiMn mihia.l

[)»y.

IVIS-17.

II

I.'

I.'l

M
13

ID

17

V.I

211

:'.s

311

;ii

II

ij

i:t

U
IS

If.

17

1^1

i»

as

27

30
31

1917-18.

Oct. Nov. Dw. Jan. Feb. Mar. April.

31

33
3:1

37
4.'

\'.t

S7

73
W

l.'S

174
23H
301
3fl7

4U
SIM
.Its

M*
712

7S3
S24
s.1fl

SK)

ms

910
Ml
»4S
»2«
1133

May.

1M4
k7s
N7I

»17

SIO
SIN)

7!I3

7H«

7W
7«S

7iMi

7(Kl

JfM
.1H«

401

397
24«
2«S
34»
219

1H3

174

IM
153
MS
133

lOA
9«
117

117
117
106
106
406

106
H7
78
62
36

17

30
96
117

424

322
254
271
305
305
271

June.

1.17

1H7

179

lit

110

107

97
S2

^3

90
93
711

M
97

101

fl.'i

H5
96

97
94

90
HS

90

82
S2
KH
97
97

339
271

305
373
356

339
441
441
390
356

339
309
278
251

224

19«
176

155
137

130

85
85

85
71

71

82
148
208
201

July.

124

117

U'H
131

137

lit
MS
III

M7
119

97
85
91
88

93

87
88
•M)

93

59
42
32
65
66

61

59
«2
fi«

69
7.)

237
265
231
215
171

185
146

112
83
70

67
59
52
52

451

100
18

10
104
100

91
44

48
48

38
44
50
40
38

82

All*. Hept.

6
15

17

19

17

16

10
22
15
12

17

20
27
7

6

6
5

5
'4

4

4
4

27
29
30

32
33
32
30
25

30
27
33
36

3A
36
.16

38
41

41
33
33
30
33

30
36
30
30
33

30
25
27
36
45

45
36

Non.—1«1»-I7: loe ooBditiona Jaaasry 1 to April 27, inoliidm. Itl7-18: In ooaditioiu after October 23.
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Monthly Ditcharge of Roseau River al Stuartburn for years ending Sept. SO, 191 7-18.

(Dniaaai area I.IM wioar* milM.l

Diieharie ia flMoad-Poet. Kua-Otr.

Moatb.

Maiimuiii Miaimuiii. Menn.
Per Hquanp

Mile.

Depth ia

iaeliMoa
Umiaace
Area.

ToUl ia

Aere-feet.

^ .
191ft-17

October
Novaiuber

lU
222

14

12

»
IMS
922
170
148
<S
33

<8 92
»«•
4*

14

11

IH
412
S71
97
90
44
17

ooei
00S7
0003
0009
0007
0012

297
37«

0'0«4
00S9
029

0011

0070
OOU
0003
0010
0007
0014
0331

433
0071
0008
0033
0012

S.U7
4,117

24«
DiCTOlbCT
Jaaiiary 13

10
II

31
133
«S
32
8
4

Fabraary
March

8«1
• 11

April

>fc
June ....

1.107
28,898
3S.109

July
AucUAt
St^iteinber

5.772
S,S34
2. 70S
1,012

The pi-rioil »4fi 4* 12S 0082 1113 90,474

1017-18
October
N.ovember
DMeniber .

47
TV 30

32
«7

0021
0044

0024
0049

1.9lt8

3,987

January
Februar>-
MaiTh

^'..:;:;:::;::-::
June
July ..:;:;;:;;
Aucust
September

441

as
4i

71"

2

30
2S

i4J'
233
92
SO
34

09»'
IS3

0061
0033
022

lio
171

0070
0038
002S

8,9I«'
13.8M
S,SS7
3,074
2,023

The periwl 441 2 93 O'Oei 0-48S 39,487

XoTi.-Marked thua (•) eitiinalMl. For May, 1918. the period ooverad i« the 8th to 31st. iaelunve.

Roseau River at Baskbbvillb's Farm.

Station No. 5 ODi.

History.—This station was established on April 23, 1913, by A Pirie
It was continued in use until Auftmt 12, 1914, when, on account of cost of
operation, It was superseded by tne station below Dominion City. In the
spring of 1916, the latter station was found to be unsatisfactory on account

TJ'u J""^!, Ir"™* ?*^** ^"'^'' '^ ^*«' ttierefore, decided to again operate
the Baskerville farm station, and from July 6 of that year the station hasbeen
in continuous operation.

LocoMor, jf Section.—The meter section is located in S.E.i Sec. 12 To 3
Kge. 3, E.P.M. on the downstream side of the steel traffic bridge at Basker-
ville s farm, eight miles northeast of Dominion City. AU open-water measure-ments are taken from this bridge, while winter measurements are taken from
the ice on the same cross section of the river.

Drainage Area.—The drainage area of the river above this station is 1 900square miles. '

Channel.—The bed of the channel at this point is a gravelly clay and isnot liable to shif . The channel is straight above and below the section andthe hanks are higli enough to prevent overflow.

Gauge.—When the station was established, a vertical staff gauge was secured
to a pile on the bank of the river, twenty-five feet above the section. Difficulty
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was encountered in obtaining readinKS on this gauge at all stages of the river,

BO on March 14, 1914, a chain gauge was placed on the upstream side of the

bridge. All records subsequent to this latter date have been obtained at this

chain gauge.

Discharge Measurements.—During the periods in which the station has

l)een operated, discharge measurements have been taken at frequent intervals

over a range in stage of from 83 • 67 to 94 • 66 which represents a range in discharge

from 20 to 2,000 c.f.s. under open-water conditions.

Records Available.—From April 12, 1913 to August 12, 1914, continuous

records of daily gauge height for the open water season, and intermittent records

for the winter season have been obtained.

From July 5, 1916 to September 30, 1918, continuous daily gauge readings

have been obtained.

Based on these gauge readings, estimates of daily discharge for the above
open-water seasons are available.

Estimates of monthly mean discharge based on gauge readings and actual

measurements are also available.

Accuracy.—Between gauge heights 83-7 and 85-0 the discharge curve

is well defined; between 85 and 94-8 it is fairly well defined. Beyond these

limits the curve is not well defined.

Discharge Measurements of Roseau River at BaskerviUe's Farm during 1917-18.

Date. Gauce
lleicht.

Diwbuie. Ramarlu. Date. Gauce
HeicEt.

Diacharie. Remarlu.

iRi;. F«et. Sec.-ft. 1«18. Feet. a»eAi..

Ju. 17 8i'24 I7S lo* cover. Jan. 9 84>3« 08 Ice cover.

Feb. 24 8i'l3 «'8 lee cover. May 8 84-74 121-4

April 3 M'71 IM 2 Ice cover. Juaelt 84-88 138-7

M»y 1 90 4S »7»4 Aug. 13 84-12 S5-7

Jane 5 KS 04 1230 Sept.20 83M 29 .1

June 27 M'33 n 5
AiK. 23 83 71 214
Hcpt.U . 83-88 32-8

Nov. 23 84-38 7S-8
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Monthly Dincharge of litmeau Kivrr <it Hn.ikerviHe'M Farm for yvnm ending
September JO, lBl7-tH.
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Rat Hiykk at OnEKBuKN'K.

Stitli'iii .\u. ') 0E\.

Ilixtury.—The stution was esstalilisluil \>y S. S. Scovil on May 23, 1912
and it has been in continuous o|M'ratioii slticc that tiinp.

Location.—The nictcrinK section i.s in thi- S.W . avr. K, Tp. (), Hk<', 4,
K.P.^r., on the downMtnani siih- of the (raHif hriil>r'e wliich cro.sses tlie Rat
at I. X. Joubert'.s fann, four miles southeast of the CanaiUan Pacific Railway
>-tati<in at Otterhurne. Throunhoul the o|M'ii water season the disi harx"e
measurements are made from the liridne. In the winter they are made from
till' ice on the same cross K<'ction of the river.

Drainage Ana.~T\u' drainajie area of the river al)ove the station is 050
square miles.

Channel.—The channel is straight for a considerable distance al>ove and
Ixlow the section. The banks are high and the bed of the channel, though
of mud and clay, is not liable to shift.

Gauge.—A verticil st.-ifT jjrtugp is sc-ured to a pile of the bridge about
fifteen feet from the left bank on the section. This nauge is refernni to h per-
iimnent M.H.S. U'lich-mark, located about thirty feet .southwest from the
pauge. This lK.'nch-mark is set to an assumed datum.



«a DEPAHTMKST OF THS INTKRIOR.

Ihnrharge MeamremenU.-Suwe th taliliHhmrnt of thin atatioii. diiiclmrai.

r.»!l!!"T«!l* m ^'^ iTn.
*"'"'" "^ ';"•'"*"* '"'*'^'''" »"'' '•"ver « ranffo in

i?m f

*
• •«"«*''P"n«'>"K •<• " riingfl in (iischarRc of zero to

rcoonl* of daily kmK" heiRht for tho open-watrr Hca-on, an.l intortnittont
gauge rcadmgR for the winter HC&mm have been oi.tained.

From April 4, 1916 to S«.ptoin»M.r 30. 1918, continuoiw records of dailygauge height have l>een ohtaineil. From them- records, entirnates of ilail'v
discharge for t he open-water HeaHf)n8 are available. KHtiniaten of mean monthlydiBcharge bam-d on gauge heights and actual measurementH are also availal)le.

.«fi.'^iT"'^";;r,'''rT.5,'''i'^^ ^'''>^*. ^'^ *" ^2-4 the discharge curve is well

well definT
"^" * *" '^'^ '^ '" '«'''>' *"" *'''fi"^«'; »»«yond these Hmits it is not

Discharge MeamremenU of Rat River at OUerburne during 1917-18.
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.

W
Daily Diacharge in Second-feet of Hat River at Otterburne, for imrt of year enitutg

SepUmbrr 30, 1017 and year ending September 30, I9IS.
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Monthly I>ii<charge of Hat Hiver at Otterburne, for years ending September 30
1917-18.
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Sei.nk HivEu AT Stk. Annk des Ciiene.s.

Station \o. 5 OHi.

//iV/ori/.— The station was ostahlishod on October 4, 1912 In- A Piric
but was .liscoiitiimcd on NovcniU'i- 11 of the saino vour. No furtliVr infornia-
tion was obtainod at this jioint until May 1, 1915, when oiM'rations were aKaiii
coniincnccd. Since tins latter date this station has been in ojxTatioM.

Location „/ .SVr/(V.«.—The niet«'nnK section is located in L«)t 19, Parish ot
htc Anne des ( "heiies. on the downstream side of the ( 'anadian Northern Uailwav
lm«lKe, one mile east of the town of Ste. Anne ilos ("henes.

Drainage Area.
wjuare miles.

-The drainage area of the river above this station i.s 310

Channel. -~'V\u' section is locatt-d on a sli^htlv curved stretch of the river
but 18 at riKht angles to the direction of flow, the bed of the channel is of a'

san<ly nature and the control is locate*! at a point a short distance downstream
iormed by the n«inairis of an old dam. There i- liable to be interference h-.
the tiow at this point. The bank.s of the channel at the section are hijrh and not
liable to overflow.
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Gauge—\ vertical staff gauge is secured to a pile of the bridge at the
flection und is referred to an arbitrary datum.

Discharge Meamrements.—During the periods in which this station has
l)cen in operation, discharge measurements have been made over a range in
stage corresponding to a range in discharge of zero to 440 c.f.s.

Records Available.—From May 1 to November 12, 1915; April 11 to Novem-
l)er 11, 1916; April 8 to October 23, 1917, and from March 24 to September
30, 1918, continuous records of daily gauge height are available.

Based on these gauge heights, estimates of daily discharge are available
except during times of extreme flood or under ice conditions, when the information
at hand was not sufficiently full to allow estimates of discharge being made.

Estimates of mean monthly discharge based on gauge readings and actual
nieasiu'ements are available.

Accuracy.—The diflcharge curv«' is fairly well defined over the range in
stage covered hy the recorded gauge heights.

Discharge Measurements of Seine Hirer at Sle. Anne des Chenes, during 1917-18.
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DaUy Diseh'trge in Seeond-feet of Seine River at Ste. Anne dee Chenea for vartoj year ending September SO, 1917, and year ending SeZnber^^m.
^
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Monihly Discharge of Seine River at Ste. Anne dea Chenes, for part years endina
September 30, 1917-18.
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Kebivary

0-474

0'3S5
0-090
0048
0-000
0-003

0-S29
0409
OIUO
0-OSS
0-007
0-003

March

47»
IW
to
33
t
3

IS
IS

147*

110
28
IS
3
1

S.747
«,"(i4

July

Au«u«t
September

l.liW)

022
12.1

6U

The period 478 o' SO O-ltl l-09« 18,114

1917-18.
Oetobor
November

39m
39
38
14

»• 0-010 0018 307

December
Jaauary
February
Murch
April

:«»»
Juae
July

:

Auriat
September

14

13

8
4
4

37-
2«
89
21
17

7

0-119
0084
0-287
008

0OS4
0-023

0133
0-097
0-320
0-078
0083
0-02«

2.202
1.S90
S.290
1.291
1.045

41'/

The period laa 4 29 0-094 0-748 12.306

Non.—Marked thui (*) eatimatad.

MISCEILANEOUS MEASUREMENTS OBTAINED ON STREAMS
IN THE MUNICIPALITIES OF DUFFERIN, ROLAND

AND GREY.

The points at which discharge measurements were obtained at the instance
of the Department of Public Works of the province of Manitoba, in the above
municipalities, are as follows:

—

Boyne river—2J^i miles east of Carman.
Boyne channel—IJ^ milo north of Homewood.
Elm creek—2 miles west of Elm creek.
Tobacco creek—3 miles north of Roland.

Discharge Measurements of Boyne River »\i miles East of Carman, for 1918.

Date.

way 2
Juae 8

<^aB«
Uei«bt.

Feet.
84 16
83-84

Diaeharie.

See.-ft.

21 3
163

R«marka.

64799-H
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Discharge Meamrements of Boyne Channel North of Homewood, for 1918.

Date.

May 1

/une K

I»I8.

OSMS
Hmcl

Ke«t.

»2»

Duehanc.

53
1 II

Remvlu.

Discharge Measurements of Elm Creek at Kenyan's Farm, for 1918.

Date.

May 2
June 7

11)18.

Gauce
Heiiht.

Kurt

AS M
•5'.U

I

Diiwhartr ; K»m!irki

«li f

0-3(1 ;

Discharge Measurements of Tobacco Creek, 2 miles North of Roland, for wis.

M
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ASSINIBOINE RIVER AND TRIBUTARIES.

AS8INIB0INE RIVER.

Ahsiniboink River at Millwood.

Station No 6 MEi.

History.—The station was established by W. G. Worden on October 11,
1912, and since that date has been in practically continuous operation.

Location of section.—The meteriiiR section is located in the S.W.J Sec. 2,
ffi 20, K(j<', 29, W.P.M., at the downstream side of the traffic bridge, four
liimiln'd f<>('t downptieam from the old mill dam and one-quarter of a mile
soiitti of the town of Millwood. All ()|)en-water measurements are taken from
flie bridge, \N'int«'r measurements arc taken from the ice on the same section
uf tho river.

Drainage Area.—The drainage area of the river above this station is 7,590
M|iiai«- miles.

Channel.—The channel above and below the station is straight and the
velociti^ across the section fairly regular. The bed of the channel is composed
f (lay and gravel and not liable to shift. During time, of extreme flood condi-
tidiis the river is liable to overflow its banks at this point,

(iauge.—A vertical staff gauge is secured to the central pier of the bridge,
and IS referred to a permanent M.H.S, bench-mark, located seventy-five feet
M)uth-^ast from the downstream side of the bridge on the left bank. The
Ix'iich-niark is set to an assumed datum.

Discharge Mensure tnents. —Since the establishment of the station, discharge
iiuasurements ha\(> been made over a range in stage of 98-91 to 107-42, cor-
iis|Hinding to a range in discharge of 30 to 5,200 c.f.s.

Records Available.—Yrom January 27, 1913 to Mmj-cIi 29. 1914, continuous
rofords of daily gauge height for opcn-wat€r seasons, and intermittent records
of gauge^ height for the winter season have been obtained. From March 29,
1914 to September 30, 1918, continuous records of daily gauge height have been
obtained.

Based on these daily gauge heights, estimates of daily discharge are available.
Estimates of mean monthly discharge based on gauge heights and actual

ilischarge measurements are available.

Accuracy.—Under open water conditions the discharge curve is well defined
let ween gauge heights 98 91 and 107-4.

Discharge Mmsurements of Assinihmne River at .\fillu'ood during 1917-18.

( inttni-

1

Knir Hciitil 1 iM-hariP Remiirlui , r>au>.

i»i: Kwt .•<«• Kt 1918
Vvh i 100 10 33 U In- Cover Stat. 17

r. toe 10 41 Itv Cover. Feb. ISMm 2X
1 lOS ID M'O lf*e Cover. Mw. It

••35 i: :.fs5 e Apris :;
Jum- IK 100 H2 MS-O ium n
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^"*lL?^!^l"'"^%*" ,'5*r^y«*< «/ AaHniboine River at Millwood, for part ofyear ending September SO, 1917, and year ending SeptemberS0,Zl8 ^

rOfainw an., 7.SM iqinra milw.)

l»t»-17.
I
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S
4
»

•..

7..
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.

• .

It
It.

IS
14
U.

It.

17
U
It

»
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Oct. Nov.
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II
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IS
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U
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»
»
3*
34
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30.

37.
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30..
31 .
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in
173
IK

143
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171

173

173

173
173

173
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1(8
IM
138
lU
173
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87
113
304
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303
233
203
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183

Dm.
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303
303
2QJ
303

201m
173

171
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173
173
203
203
303

218
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l»
17?

188

303
203
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171
II»
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133
13S
113
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W
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«•
S8

•«
•4
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to

I«
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32
22
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65
A4
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14
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M
U
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U
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M
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U

M
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U
63

S3
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66

87
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69
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Monthly Ditcharge of Assiniboine River <U Millwood, for years ending September
SO, 1917-1918.

[DraiMcc km. 7,8(0 aqaara mU«.|

Haa^ff.

Moath.
Par Sqvara

DarthU
iaonMoa Total ia

Muimum. MiniinHm. M«a. mil*. DraiBace aerc-frat.
araa.

ltl*-17.
OcUAut 472 288 840 0048 0083 21, 480
N'orembar 4*2 IM 331 0044 0040 10, 88*DMamtwr 104 4» 113 0018 0017 8,887{«nf 80 34 tt 0008 0007 2,844

38
82

0008
0007

005
0008

1,110
S,l«7M»reh , U 40

APf" 3,4(8 83 8«8 117 131 82,840
Mny , 8.840 1.88S 3.888 821 0801 243,M8JUM . 1,600 880 1.100 148 182 88,488
July 2.4«t 700 i,4«e 1»7 227 «1,««5
Aufiut 880 2SI 383 0090 308 23,880
S«*t«nb« 388 173 . 278 0038 004O IS.IM

The yew 8.840 13 7i« 100 1 3,17 84«'3S0

• Duebana in Saooad-Faat. Rua^OII.

Moatb

Maximiua. Miaimum. Meaa.
PBrHqiiare

niife.

U023
• 023
• MM
9M7
0007
UOIt

141

• 058
• tn
0071
0048
0031

Depth ia

iaeneaoB
Dminace
area.

027
0028
ooae
oow
• 107
0032
• 158
080N
0070
0082
0053
035

ToUlia
acre-lcet.

1017-18.
October 208

218
W
84
18
V5

1.715
760
788
»78
340
378

87
10*

2J
3»
42
48

835
204

.81

203
203
184

172

in
5»
88
8*
148

1.077
481
478
818
348
214

10.878
M,8I3
3.618
3.111
2,777
9.N0
84.8M
27.731
28.324
33.010
21.278
II. •24

Novrmber
IJeswnber
Jaaaary.
Kafaraary
Mamh .

April
May .

iuae .

.

July
.

Augiut
.'September

Tha year I.7U 22 318 O'Ott 570 228.774

*

M

AKi<INIBOINB RiVEK AT BhaNDOM.

Station \o. o .1///,.

History.—This station was Citabli-shed by G. H. Burnham on July 4, 1913,
1111(1 has l)een in practically continuous op«'ration since that time.

Location of Section.—The meterinK wttion is located in N.W. { Sec. 23,
Tp. 10, Rrc. 19, W.P.M., on the downstream side of the First Street traffic
bridge in the easterly part of the city of Brandon. All discharge measurements
during open-water seasons are taken from this bridge. In winter the measure-
ments are taken from the iee, and if conditions are favourable, on the same cross-
section of the river. Fr«|uently it is impossible to take an ice measurement at
this point; a temporary section is then chosen some distance downstream from
the bridge.

Drsissyf Aren.—The drainage area of the river above the- section in .34,500
square miles.

Channel.—The section is located in a straight stretch of the river, with
high banks. The discharge at all times is confined to the Umits of the section.
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Daily Discharge in Second-feet of Atnniboine River at Brandon, for part of year
ending September SO, 1917, and Year ending September SO, 1918.

(Draiawi wwi M.MO MiMn miha.)
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IHy <•«. Nov. Dm Jm Feb. ilu April. M.y ;uiH> July. Aug. ««pt.

I9I»-17
—_ -

1»V ISO lis 30S 4,975 5.090 2.010 l.OHS 400
3US 150 no 315 5,310 4,675 2,040 1,1,W 423
300 143 no 330 5,530 4.125 2,15^ 1,180 414
193 140 no 345 5,740 3,606 2.155 1,100 423
190 145 no 350 5.940 3,325 2,320 1,030 423

190 150 no 370 5,970 3,090 2.410 995 432
20t 145 112 400 5.960 2.870 2.470 905 423
203 145 lis 515 5,990 2,670 2,480 905 414
193 142 lis MO 5,950 2,590 2,495 815 423
I9S 140 lis <70 5.780 2.510 2,560 850 445

193 140 112 gos 6,020 2,425 2,670 7*1 4«S
190 140 no 1.050 6,040 2,310 2,805 765 445
185 145 no 1.135 6.060 2,330 2,870 740 4M)
180 153 112 1.225 6.090 2,340 2.925 72.1 432
173 1.10 iiS 1,320 6.140 2,260 2,865 70S 423

170 148 Its 1,410 6,200 2,170 2,765 685 4IK
165 143 125 l,ilO 6.140 2.095 2,710 650 414
160 145 140 1.615 6.150 2,320 2,73.S 56.5 400
135 142 130 1,710 6,220 2.120 2.590 54S 3BK
150 140 160 1,730 6,350 2,040 2,420 525 3KK

130 1.38 165 2,.MS 6,290 1,910 2,275 SIS 368
130 133 170 2,760 6,320 1.895 2.120 SOS 359
143 130 185 2.830 6.410 1,960 1,875 Ma 3.10

142 128 19S 3,.145 6,480 1,980 1.770 .wu :«45

143 125 210 3.H80 6,490 1.930 1.560 500 345

'S
120 120 4,300 6,480 1,895 1.525 505 333

135 118 230 4.490 6,490 1.990 1.470 .WO 325
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260 300 170 89 111 2,005 750 1,025 940 203

' 309
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Monthly Discharge of As^niboine River at Brandon Jar Year, endinoSeptember SO, 1917-J8.
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A88INIBOI,NK KlVER AT HkaUIVOLV,

Station Xo. 5 MJy.

Hintory.—The station wan e.stal)lishp<! I.v « ^ u i ...
ha« l>oen in continuouH operation Set ha dale U w^'^'.^M^f" ^' *«'=* *»<•
the station which had been in ooer tfo , nrrS !,"

i

'^*»'^«''!ta»>l|shed to supersede
stream and at the westerly mk^ ,' E n^v nf^^'?** •

^^"'^
IT''^" "»'««d wn-

was found to Ik, affected^ rhaok-water ?an ..^ T'^^' ^**'" ^""^^^ «*«**«"
An«lrcw'8 dam on the Ked ri^-r l^u. JfJr V

»'*^^'.^''''. "F^tion of the St.
of this dam. ' -' ^ *" *'*''*•"" ^^ H.'adingly l^^ln-yond the effect

m^y'1^iT.7Zt^^Z\T7 ih^Tana'dit 'pt!? T* t'' ^T"" ^' «-^-
crossea the AssiniiKjine river one^uarter « *

„ ^""/l''
^''''"'^^ *^"dKe. which

ingly and fourteen miles uostreaS frnm k '"''^«""^h of the station of Head-
rivere.

^ "pstream from the junction of the Assiuiboine and SSi

wateJ'tJi'^^ r„ rU^r"Su7me"r"Tl"*« ^'^^ ^-"« the open-
about four hundred fS:tT;it;ir??om7h?Wd^:. '^^ """^ '''' ''" ** * P^"^

poin/u'feXaTe'^mile^""'*'^^ ^"'^ °^ *'''' "-^ -bove the station at this
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,„.
tAonn*/.—The channel alwve and below the metering Hootion is straiKht.

The lied of the chnnnel i« of clay and not liable to shifting. The banlu
are of BUfficient height to t (.nfine the diHcharge to the channel at all staces
of the nver.

(.'auge.—\ vertical utafT yauge in Becured to crib work at the north l>ank of
the river and at the upstream side of thc> bridge. This gauge is used throughout
the open-water wason. During the winter, a staflf gauge secured to the crib
work around the north sitle of the bridge is used to obtain the daily readings
Both of these gauges are referred to an arbitrary datum.

Diachargt Measuremrnln.—Hinco this station was" established, discharge
measurenients have Ut-n taken at freijuent intervals over a range in stage of
(5 .H to 87-27, corresponding to a range in discharge of 3rt0 to 20,200 cfs
under open-water conditionM.

'

Hecorrli* Available.—From April 17, 1»I3 to April 2, 1914, continuous records
t.f dailv puge height for thr open-water seasons, an«l intermittent records of
RHUge height for the winter seasons, have Ix'en ol>tained. From April 2 1914
to .ScptemU-r 30, 1918, practically continuous records of «laily gauge height
hsve l)een obtainetl

-^ « p. n •

Based on these gauge heights, estimates of daily .lischargc throughout the
urenter part of the uliove periwis are available.

Kstimates of mean monthly discharge based on gauge readings and actual
measurements are available.

/lf«/rocj/.~»,.tween gauge heights 75 3 and 87-3 the discharge curve is
well define< for open-water comlitions. Under ice conditions the discharge
nir\'e is fairiy well defined between gauge heights 73 8 and 7fi-

1

Discharge Measurements of Assinihoine River at Headingly, during 1917-18.

DM*. H«i«Et DiMtMro RnnwIu. I>iil«.

Qauce
H«i«ht Diacharte. lUmwk*.

Itl7.

Im 12
Inb. «
Mar M
April »
V.y 30

7«12
7«-U
7«.W
was
SI M

Sw4«)t

204 S
248-8
252 S

4.V0R-3
7.4M-7

Iweovtf
lo-ouvrr.
iMoiivvr

I«|lt.

In 12
Fob 8

y«y 1

iuM 25
*»t. 17

F»t

7« 27
74 81

n 58
79 54
75-74

Swfni

108 1

II5«
I.8SI «
1,058 8
470 2

loe raver,
le* cover.
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Daily Dischargein Secmd-feel of Aainniboine River at Headingly, for porUo> of yearending September 30, 1917, and year ending September 30, 1918
IDrainiiKe area, J«,420 Bquare milM.|

4
i

e
7 .

8 .

8 .

10

II

13

13
14

15 .

M
17

18

19
M .

21

22
23
24

2S

3»
27
28
2«
30
31

Oct. Nov.

II

12

13

14
l«

l«
17

18
19

20

21

22 .

21
24
2S

2«
27 .

28

2S
30
31

630
620
620

600
sm
575
550
530

510
459
4B5
495
510

520
545
550
550
535

520
510
515
515
520

415
535
565
6a5
645
660

Dec.

6U0
630
510
495
495

535
550
620
700
mo

780
645
575
550
550

550
550
550
550
550

565
565
575
575
520

494
494
491
4S8
478

464

4«0
442

423
416

400
384
368
356
348

340
300
296
292

284
280
272
267
260

2.W
253
252
219
194

160
128

126

125

123

121

Jan.

300
300
300
275
250

230
205
250
235
220

205
iK
195
185
205

203
250
240
235
230

2.10

225
220
215
205

220
230
250
240
230
225

120
118

116
115
114

113
113
112
111

no

109
108

112

115
119

124
116
120
124
128

122

118

111

104
98

02
94
100
88
M
100

Feb. [March

215
205
225
235
250

250
250
240
230
220

205
215
225
235
240

240
230
215
205
195

185
180
170
160
160

170
170
170

107
100
»2
96
102

106
110
116
114

113

112
112
112
III

110 i

110
109
108

112

116

121

126

130
136
135

133

132
1,15

I7C
170

160
170
175

185

200
205
215
225

230
240
250
240
240

2.15

230
225
240
250

2.50

250
250
275
30O

300
300
315
315
390
400

137
140

139
138
138

137
136
136
136
139

143
148
1.52

156
160

165
169

172
177

182

186
191

280

390
505

615
760
900

1.050
1.200
I.3.M

.*pril. May. Jiue.

4.M
5a5
560
615
670

7,10

790
855
985

1,120

1,260
1.410
1,585
1,72*
1,895

2,070
2,280
2.460
2,670
2,895

3,125
3,370
3,810
4,095
4,600

4,675
I

4.855
5,220
5.790
6,050

6,300
8,390
6.480
6,570
6.890

8,830
7,180
7.450
7,J40
7.540

7,540
7,490
7,420
7.310
7,350

7,400
7,360
7,450
7,450
7.420

7,420
7,380
7,360
7.420
7,420

7,450
7,510
7.540
7.540
7,540

1,525

7.630

I,N60
1,700 1,795
1.875 1,740
2,070 1,700
2,300 1,660

2,523. 1.640
2.825 1,820
3,200 1.580
4,570 1,540
3,515 1,480

J. 200 1,450
3,135 1,350
3.100 1,3.50

2.940 1.315
2.790 1.300

2.790 1.255
2.790 1,240
2.715 1.340
2,630 1.185
2,545 1 150

2.470
2.420
2.240
2,200
2.125

2.050
2,035
2,015
1,980
1.945

1.205

1.255

1,315
1,350
1,390

1,375
1,350
1,350
1,230
1,230
1,350

7,540
7,450
7,270
7,180
5,910

5.790
5,220
4,935
4,530
4,240

4.095
3,980
3,875
3.500
3,345

3,280
3.045
3,010
2,990
2,850

2,760
2,850
2,650
2,670
2,545

2,490
2,390
2.390
2,4«0
2,440

1,365
1,350
1,350
1,425
1,450

1,480
1,540
1,605
1.620
1,620

1,580
1,580
1.559
1.940
1.540

1.525
1.425
1,350
1,315
1,259

1,220
1,200
1,150
1,130
1,090

1,060
1.040
1,010
»90
970

July.

2,390
2,420
2,440
2,490
2,510

2,585
2,545
2.595
2.650
2.670

2.705
2,735
2,780
2,815
2.895

2,930
3,020
3,160
3,045
3,000

2,815
2,760
2.705
2,870

\ll«.

945
895
840
800
7,55

730
785
800
830
840

380
825
899
990

1,025

1,040
1,800
1,160
1.3110

1.130

1.040
990
990
970
970

960
960
970
970
930
840 I

1,810
1,790
1,670
1,965
1,510

1,470
1.380
1,395
1,410
1,380

1.320
1,245
1,230
1,210
1,205

1,120
1,069
1,035
940
940

940
935
880
860

2,595

2.490

840

825
2.440 810
2.320 790
2.215 790
2,050 790
1,920 780

SIO
800
780
730
670

659
830
990
580
960

580
.0

(5
535
535

545
520
509
905
505

920
545
960
730
700

700
890
700
TOO
710
730

Sept

750
720
890
680
840

6,11)

820
62(1

KM
6411

800
875
675
6110

890

720
720
735
735
7.50

735
720
800
675
880

630
605
805
605
620

730
730
730
750
750

7.50

760
760
7,50

730

700
670
830
615
600

800
,590

575
.560

545

520
505
90S
915
515

905
505
505
490
490

1

XOT..-1C, eo.di,i«„ .or 1918-17, ;«,uary , to April 22; tor 1917-18. .Vovember 28 to April 5, inclusive.
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7S0
720
090
6«l)

640

e.3()

620
62(1

6:iu

6411

720
720

73S
735
750

f;
i .

i

'4

Monthly Discharge of Assiniboine River at Headingly, for Years ending September
SO, 1917-18.

[Dninace ana, 50,420 square miles.

]

liHchArge in Second-Feet Run-Off.

Months. Depth in

inchefl onPer Sffuaru Total in

Maxiiiiuni. Min.mum. Meiin. mile. Drainage acre-feet

.

area.

1916 17

i (ftober U35 750 830 0014 016 51.039
November 980 445 760 0013 0014 45,223

SS6 301 429 0007 0-008 26,378

January .
300 185 233 0004 0,009 14.327

February 290 160 210 0,004 0,004 ll.««3

March .
400 160 244 0004 0005 15,003

April -
6.050 450 2,438 0041 0046 144,952
7,630 6,300 7.398 0,125 0,144 494.889

June. . ' 7,540 2,390 3.976 0067 079 236.988

July.. 3,160 1,920 2.623 0044 0051 161,282
1,810 760 1.157 0019 0022 71.141

September ... 750 6V9 673 0011 0012 40.046

Thf year 7,630 160 1.747 0029 0-394 1,264,470

l»17 IK

fHjlober 660 415 552 0009 0010 33,941
860 476 573 0010 0011 34,096
464 121 287 0009 0006 17.647
128
136

88
C2

HI
115

0002
0002

0002
J-002

6,825
Febniiir>* .

6,387

.March,. 1.350 136 ?36 0006 0007 20,660
April 4.570 1,525 2.541 0043 0-048 151,200
May ... 1,860 1,150 1.415 0024 0028 87,009
Jum. 1.620 970 1.345 0023 0026 80,083
July 1,200 730 935 0016 0-018 57,491
Aujujt 810 905 625 0011 0-013 38,430
.'^eptenib«'r 760 490 620 0010 0-011 36.893

4,570 88 788 0013 0-179 570.480

?3

TRIBUTARIES.

Shell River at Asessippi.

Station No. 5 MDi

History.—The first measurement under direction of this Survey was taken
on the Shell river at Asessippi by W. J. Ireland on September 15, 1913. This
measurement was taken from the downstream side of the traffic bridge, a short

distance below the dam.
As a permanent station this location was not satisfactory, and on June 9,

1914, a cable carrier station was established downstream from the bridge. This
station has been in continuous operation since that dat".

Location.—This station is located in Sec. 4, Tp. 23, Rge 28, W.P.M., on
the Shell river one and one-quarter mile downstream from the traffic bridge in

the town of Asessippi and fourteen miles north of the town of Russell.

Drainage Area.—The drainage area of the river above this point is 930
square miles.

Channel.—The channel is straight above and below the section for a short

distance, though the general course of the river is very sinuous. Tlie bed of the
channel is composed of gravel and boulders. The banks are high and not liable

to overflow.
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rSS^ '" ' ""^ " "'""^ '"' «' «» ^5 «•?». ""l opI'aS

/?ecord« A»ai7a6k.—From June 9, 1914 to Seotembpr "iO iqih r,-o„*:„ ii
continuous records of daily gauge height haveTeSxobJaSd^'

^™°*'"''"^

cpenSr^eatTafeTaite^' "*'™'^*" *^' ^"'^ ^-'^"^^ *»--«hout the

actua?Sa%:^.=rererL't'^^^^^^^^^^^
""^ ^^"^ «-«« '^^^^'^^s and

wpll lS'^'"^®^*'^r*u
gauge heights 91 04 to 93-57 the discharge curve iswell defined. Beyond these hmits the curve is not well defined.

Discharge Measurements of Shell river at Asessippi, during 1917-18.

Data.
Gaiue
H«igEt. Oiicharge. Kanurka. Date.

Oaiue
HeigSt. Diachatte. Ramarka.

1M7.
F.b. 3

FMt.
94-42
94 92
9300
93 87
92-3i
91 -71
9139

Sae.-ft.

27-8
301
41 4
90«0
3140
1490
M.8

loe oover.
loe oover.
loe oover.

loe oover.

1918.
Jan. 18

Feet.
92 82
93 79
9S-77
92- 17
91 82
91 58
91«0

Sae.4%.
338
37-2
37-3
2«3 I

1289
137-7
128 8

F«b 28 loo oover.
loo cover,
loe oover.

Har 29 Feb. 18

Ihy 8 Blar.l8

Jus It AprU27

Sapt io iaae 22

Out 24 Ao«. 1

Sept.lS..
Kl-41 ju-i j loecOTBT. 1
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Z)a»7y Discharge in Second-feet of Shell river at Asesaippi, for paH of year ending
September SO, 1917 and year ending September 30, 1918.

IDniaacDwo MO Mmsn milet.l

11 .

12 .

13 .

14..

IS .

IS..

17 .

IR..

ID..

20..

21..

22..

23..

24.,

25..

28,.

27..

28..

29..

30.,

31,,

Dw.

I,,

2,.

3 ,

4.,

i,,

«..

7..

»..

».

.

10..

11 .

12 .

13

14..

15 .

1« .

17..

18..

19..

20..

1:1 .

22,,

?3 ,

l»l»-17.

.'6
,

27

M..
29
311 .

31..

I«17-t8.

Oet. Nov.

08
70
72
73
74

75
79
78
80
83

86
90
93
97
102

lOS
104
104
103
102

100
118

«4

Deo. lot. Fob. ICar.

40
42
40
36
33

34
30
30
32
32

34
36
3S
36
36

37
37
37
40
70

80
90
100
110
116

126
140
160
160
175
190

April.

98
106
118

132
149
168
187
207

229
245
274
300
328

200
215
220
230
236

240
290
256

265
275

280
290
300
310
315

319
319
332
340
319

332
340
300
300
293

264
258
234
234
234

Hay.

362
410
458
650
750

920

228
311
201
194
187

160
160
156
156
156

149
143
139
135
130

124
121
121
118
118

121
121
130
143
149

15«
160
234
340
88«
410

June.

332
340

362
362
386
434
498

482
625
725
750
770

424
'396

376
362
3t0

340
258
248
234
228

211
201
182
178
171

160
149
133
124
118

108
113
149

160
178

187
220
234
300
376

July.

796
799
846
870
895

920
920

1,015
1,016
1,015

1,065
1,115
1,191)

920
725

675
600
530
482
434

38«
340
319
300
281

271
271
271
271
264
258

520
665
S75
770
725

725
875
675
615
585

620
482
424
410
376

319
264
258
239
187

171
130
132
134
135

137
139
156
143
139
139

Auf.

248
248
239
207
194

194

183
178
160
149

139
130
130
124
121

121

117
121

in,',

105

102
102
112
112
121

139
143
143
139
136
121

135
124
135
139
139

143
139
130
121

113

135
143
149
178
194

187
187
201
206
228

234
234
264
332
38«

376
332
300
264
268
234

Sopt*

117
113
112
121
139

143
139
13«
139
15«

149
143
13«
130
\?A

124
121
121
105
97

93
88
88
84
84

77
75
76
71

71

334
228
187
183
149

139
139
139
139
139

143
139
136
136
130

118
118
118
113
113

IIS
108
108
108
101

93
88
88
80
80

N(in.-Io* ooodiUon tor 1916-17 rrom luoary I to May 1, iaolmive; for 1917-18, October 19 to April IS. iaolmiTe.

1
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Monthly Discharge of Shell river at Aaeanppi for years ending Sept. SO, 1917-19Ls.

IDraiHwc traa MO mhuu* nilM.)

Momh.

Oftoher
November.
Deeember..
iUUST}- ....

Febmary..
Bfmreh
April

Jnae
July
Ancnst
September

1»I»-I7.

Thej-«r

Cietober
November.
December .

iamary
February.
March
April
Sfiiy

Juae
July
August ....

September..

I»l7-|g

The year.

.

DiMharn ia Seeoad-Feet.

Maximum. Miaimum

IHI

181

32
30
42
328

I, IIS
248
IM

1,115

75
105
83
40
44
190
340
410
424
770
38«
234

770

28
28
30
44

258
102
71

28

Mean.

164
125<W
2«
2»
34
118
722'
478*
M7
148
112

224

«8

19 37
2« 35
34 38
3(1 70

200 277
118 176
108 229
130 376
113 205
80 130

PerSqui
Mile.

0176
0134
00«5
0031
0031
037

0127
0-776
0-514
0'69«
O'lSS
0120

RuB-Off.

0-241

0073
0-095
0-04O
0-038
0-041
075

0-300
0-189
0-246
0-404
0-220
0140

Hh ia
inol

nraiaage
Area.

203
0-149
0075
0<03«
0-032
0-043
0-142
0895
0-573
0-802
0-183
0-134

3 271

0-156

0-084
O.|0«
0-046
0044
0-043
0087
0-335
0-218
0-275
0-466
0-254
0-1S6

2-118

ToUl in

Acre-fn>t

lO.DM
7.41S
3,689
1.783
1,611
2,091
7,021

44,394
28,44:1

39.782
9.10(1

6.664

162,130

4,1KI
5.236
2,275
2. 152
2,11(1

4.304
16.48.1

10.822
13.626
23.110
12.605
7,736

104, 97.^

^'on.—Marked thua (*) estimated.

BIRDT.4IL Creek at Birtle.

Station No. 5 M Et.

^"'o^-—T»"8 station was established by C. O. Allen on May 14, 1914and since that date has been m operation during open-water seasons.

offi^T-i'^~'^^u
™^*«r'?« section is located on the downstream side of the

the^ov^'orBirtle
'**''" '^"^ ''"""'^'"" ^'''^' ^*"^^>' «*««<>« ami

square'^SilT
^'''''~'^^^ drainage area of the river above the station is 4(K»

CAanneZ.—The station is located in a s'.-aight stretch of the river annrox-

SiSh.^? ^'f ^Tk J^t
f"» discharge of the river at all stage U confined

.^ilfanVn^t iSrtoSf^"'^- "^'^ '''^ °' **^^ '''^''""^' *« -™P°-^ °^ ^'^^^ -^*

banlfof"the~«frr,Ii?''
n'*^*^'

P"^! i'
'^'"'^ *° ^^^ ^"t^K*' "^^^^ to t^e right

an a^rbU'r^ Sum.- '* " ''''"'^ *° ' P^™"*"^"* ^•"•^- »'«n''h-mark set'to

Discharge Measurements.-^mc^ the establishment of the station discharceHieasurements have been taken over a range in gauge height of 88 78 to 91 40rcKTe^spondmg to a range in discharge of 2 to mL.L, under o^nlwatercon:

*iiL
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Records Available.—From May 14, 1914 to the end of September 1917,
continuous records of daily gauge height for open-water seasons have been
obtained. Based on these gauge heights, estimates of daily discharge for open-
water seasons are available.

in Estimates of mean monthly discharge based on gaug- heights and actual
(hscharge measurements are available.

Accuracy.—The discharge curve is well defined between gauge heiKlitM of
88-5 and 91 -5.

Discharge measurements of Birdtail Creek at Birtle, during 1917.

Day Oauie
Heiiiht.

niM?liarftiv Iteinarkif. Day. Gauce Discharge. Remarkn.
i

{
r

May 9

June 20
tOM
88-98

3»6

6«-l ,

June 20 .

Sept. 7
IW-(I7 628
88-78 2-0 i

»'

1

Daily Disch ^rge in Second-feet of Birdtail Creek at Birtle, for part of year
ending September SO, 1917.

[DrailUKe area, 400 iqiiar* miles.

I

Day. Oct. Nov. Dec.
i Jan.

, Feb. March. April. May. June. July. Aug. Sept.

1

3

'

: .•::
MO
SIO
SOO
4«4
492

452
441
417
393
369

333
299
278
207
173

197
141

126
96
96

84
78
72
66
6«

60
KO
99
49
49
49

49
44
44
38
38

49
33
33
33
38

49
49
78
96
96

84
72

66
60
99

72
84
9«
104
119

134
134
134

134
126

126
134
141

134
119

104
90
90
90
78

66
60
49
38
38

33
27
22
22
16

16
11

9
3

9
11

11

11

11

11

9
3
3
3
3

2
2

2

2
2
2
3

3

3
2
2
2
3

4
5

6
7

8
9
10

11

12

13

14 . .

15

16

V

369

492
MO
610
488
488

17

IS

19

20

21

22
23

24
2.5

26

27

28
29
30
31

.

^'""—Information inauflirient to compute liaily durluirge from August 21 to September 30.

«479»-(
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Monthly Discharge of Birdtail Creek at BirtU for year ending SepUmher SO, 1917.
IDniaat* arM, MV MiiMn milei.l

Diacbaria ia Seacad FeH. Rwoa.
Moalh.

Malimum. Mioimum. Meaa.
Per Square

mile.
iaebaaoB
Draiaage
ana.

Total ia

acra-faet.

„ , 1»1«-I7.
October
Novambcr 123 87

49
33
3

104
m'
40*
10*
0'
0*

1S4«
22«
73
31
3'
?•

O'MO
0-200
0100
0013

430
0-372

187

0127
0008
0017

0300
223
lis

003S

313
out
020a
0-143
0-0O9
001«

8.393
D«*mber
Jaaiury
Fabniary
March
April

J12:::-::;:;:::::::':

MO
tio

141

4,7M
2.480

313

10.949
14,081

July 4.483
AuguM
Scptembw

3,138
184
417

The year uo 0* U 0-132 3- IN 47,047

^'on.—Marked thu* (*) eatimated.

MiNNEDOsA (Little Saskatchewan) river at Middleton Bridge.

Station No. 3 At Ft.

History.—The station was established by E. B. Patterson on May 17. 1915,and has been in practically continuous operation since that date.

T., on°"o"" ol '?ff'^»";—The metering section is located in N.W.J Sec. 6,

\f?;iii ?^V •:.
^•^••^•' ^\ ^^^ downstream side of what is locally known asMiddleton s bridge, situated approximately fifteen miles north of the town of

iiiipmnstone.

Drainage Area.—The drainage area of the river above the station is 184square miles.

nnf Sr/'TT*^*" ^'^'^l ^^^- <'l"»""<'l'*t this point is gravel and boulders andnot liable to shifting. The discharge is confined within the limits of the banks
at the station at all stages.

«f J"'u^A~^ ""^^^u^l r*^''^ '^f"^''
'*' '^<?''»r<'d to a pile on the donwstream side

of the bridge near the left bank. This gauge is referred to an arbitrary datum.
Discharge Measurements.—Disi^h&rge measurements have been obtained overa range >" fa«ge height of 88-39 to 91-96, corresponding to a range in

discharge of 3 to 560 c.f.s. under open-water conditions.
» ge in

or £Ti' 4';°f«''^\7-From May to December 31, 1915; April 1, to November2o 1916; April 1 to November 23, 1917, and from March 24 to September 30,iyi», records of daily gauge height have been obtained.

Acairacy.—The discharge curve for this station is not well defined.

Discharge Measurements of Minnedosa River at Middleton Bridge during 1917-18.

Date.

May 14

July 20 .

Sept. 7

1917.

Gauge
Height.

Feet.
00-38
90-09
88-8«

Discbarge.

Sec.-ft.

233
42
9

Remarks. Date.

1918.

April 24.

Juae 19.
July 31.

Height.

Feet.
88-91
89-08
89-09

Dischares

Sec.-ft.

82-3
22-7
12-8

Remarlu.
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M1NNEDO8A (Little Saskatchewan) river at Indian bridue, Elpkinktkxe.

Statiau No. 5 M Ft.

HiHory.—The station was established by E. B. Patterson on May 10, 1915,

and has been in practically continuous operation since that date.

Location of Section.—The metering section is located in Indian U«'r<erve

No. 61, at the donwstream side of the traffic bridge, known as the Indian bridge,

one and one-half mile north of the town of Elphinstone.

Drainqge Area.—The darinage area of the river al)ove this station is 380
square miles.

Channel —The bed of the channel at the section is composed of boulders

and not liable to shift. The channel is curved above the section, but the direction

of the current is at right angles to the section.

Gauge.—A vertical staff gauge is secured to a pile on the upstream side of

the bridge near the left bank. This gauge is referred to an arbitrary datum.

Discharge Measurements.—Discharge measurements have been obtained at
this station over a range in gauge height 93 40 to 95-35, corresponding to a
range in discharge of 12 to 680 c.f.s. under open-water conditions.

Records Available.—From May 10, 1915 to December 1, 1917 and from
April 25 to September 30, 1918, practically continuous records of gauge height
have been secured.

Based on these gauge heights, estimates of daily discharge for the open-
water seasons are available.

Estimates of mean monthly discharge based on gauge heights and actual
discharge measurements are available for the whole period.

Accuracy.—The discharge curve is well defined between gauge heights
93-40 and 94-0. Beyond these limit.s the curve is not well defined.

Discharge Measurements of Minnedosa River at Indian Bridge, during 1917-18.

Date. (lauge
ICciiht.

DiKhargr. Remarks. Date. Gauce
Height.

DiKharge. Remark*.

1917.
F.'b. I

Feb. 28
.May 4
June It

Feet.
«S-78
99M
»4'ia
9407
9407
93 62
9361

.Sec.-tt.

10.S
13 2

311

97 4
77 6
I»'3
15 2

Ire cover.
Ice cover.

Ice cover.

1918.

Mar. 18.

April 28
June 20
July 31
.Sept. 10. .

Sept. 11

Feet.

94 06
93-75
93 69
9361
93-89

Sec. -It.

74-6
349
265
188
161

lee cover.

July 20
Sept. 7
On. 23

M7a»-«i
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Daily I>i»charge injccnid-feet of Minnedota River at Indian Bridge for part „fyear ending September 30, 1917, and year ending September SO, 1918
IDniMd* WM, MO aqmra milM I

:»«y J)rl Nov -1- Jh Feb Marrh April M.y Jua» Jyly. Aw
i

H«1>l

191*17. -j

i
21 11 13 IM 15S 79

[

j

1
2( i{ 13 \M 195 79

4
i

M
19

II

12

12

13 281
134

134
155
155

79
79

19 13 It 381 lis 155 61 'll

•
7
II

19
18

13

12
It
18

281
281

lit
lis

155
178

t3
47

:I4

t4

«
IH 1 It 310 IIS 178 47 :(4

10
Id 10 18 310 115 178 47 .'

(

18 10 19 310 lis 155 47
11

M 17 10 14 310 IIS 155 47 ,

,

13
16 11 13 310 IIS 155 34 -(

14
Ifi 12 19 310 lis 155 14 j.t

19
19 13 20 310 US 155 34 _>,[

14 14 18 281 9t 155 34 .'1

17
14 14 It ' 254 9t 114 34 2:1

18
14 13 It 254 »« 134 34 '2\

iO

13

11

13

12

12
13

It
17

18

294

227
227

9t
9t
9t

IIS
lis
IIS

34
34
33

21
12 13 19 202 115 96 33 1

a 13 12 20 302 IIS 9t 33 -MM 13 13 20 202 9t •6 34 l.\

IS
11

11

12
12

30
19

178
178

tt
9t

79
79

34
34

N
V
»
M
M

11

II

II

II

12
13

11

18
17
18

19

178
178
159
195

IIS
115
IIS
lis

96
96
79
79

34
34
34
34

11
II

II

20
20

155
155

134 79
79

14
33

.'.1

1917-18
1

i
2S
ii

10
10

50 84 31 33 Jti

« ii II
50 84 26 18 l(t

4 3t 12
50 84 36 18 2n

( 29 13
41
3t

84
84

36
36

18
18

(
7

29
29

14
15

3t 84 26 IS lu

8 25 IS
3t 84 36 IS •CI

» 25 17
It 84 3t 14 i'l'

10 25 18
31
31

74
54

31

31

14

13

20

11

Jl
25
25

1«
20 3t t4 31 12 11

I> 29 20
3t 64 2t 22 1'

14 29 20
36 t4 26 26 H

IS 25 21
3t
36

57
SO

26
3t

2t
36

|H

It
17

25
25

31
21

3t 3t 2t 33 l^

1» 23 21
33 3t 26 22 20

t* 21 22
23 3t 26 26 iu

30 19 23
22
22

36
31

22
22

31
31

2'_'

2,'

21

19

IS

33
23
23

2t
3t

3t
3t

18

32
23
26

u

M 14 22
60 26 23 23 11

35 14 22
74

57
84

24
18

SO
38

23
22

j

li

M
J7

13

13
21

21
84 84 2t 43 22 It

» 12 20
84 84 26 3t 33 H

i» 12 19
64 84 31 31 22 1»

M
11

II

11

18
t4
97

84
84

31
31

29
26

22
26

1-

1
1

84 26 26
1

Nori -I« conditimu tor 1917-18. alter October 16
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I

Monlkly diichargf of Minnedoaa River at Indian Bridge, for yean* ending September
SO, 1917 18.

(UnuNKdm, K»IqUM«IBilM.|

IHwhATiMin SM*l||l<l-K(M>t Hull4)ff

Munlh
~ '

IX'pth in 1

IVr .'wfuttTf IBrfifW on Toul in
MaiiniKiit Minitiiuni >t<«n mile Untiiuce uen-tiMi.

arau.

lUI'l li'

(irlolifr m )M W U 224 03M J. 226
NoN^-riilMT m 40" 0106 117 2,3110
|>t>fvriilH<r »• OU 00«l I.::'"
JftDuitry t\ It It aid Mi K22
Kfbruary 14 10 12 031 p. 013 WM
Witfrli M li 17 0'04S t VI I.U4I»

r 108* 02M 0'3I7 • .42«
MA 34«* 0647 074« It, 13ft

JUR*> 134 Wt 121 am 0339 t M4
July ITU 71» ID* 0S37 0«3H .7,670
VuKU^t 711 23 42 III 138 3,S63
SvptfinlMT U n 24 ao«3 0070 1,438

The yiwr 71 01g7 3ua tl,3M

1817- IS

< »rtoh«T n II 30 OOM ao«i 1,230
N'liven; bor 33 lU l» O'OM O'OM 1,131
DwvnilMT
Januitry .

KehruHrv ,

Murh
Apr,! "m 15* 0'03« 0044 8«S
May M 22 4t 0118 0'I3« 3,767
JUIH' M IH S3 0137 0'IS3 3,0M
/illy SO IH 2« 07« OOIW 1,783
Auinu<t 31 12 21 OOSS 0(l«3 l,3«l
St^tfinber 2S

U
IH

o~

21

2»

avt

U 074

0061 l,3S0

The p(>ri4Ml n 672 13, SSI

Von — Markt^l thiu (•) ntinuted.

MiNNEDosA River (Little Saskatchewan) River at Beilby'b Bridge.

Station No. 5 MF\.

History.—The station was established by W. J. Ireland on March 18,
1014 to supersede the station which had been located at Riverdale, at which
station it was found there was considerable fluctuation in stage due to the opera-
tion of the power plant at Minnedosa. Since the establishment of the Beilby
HriilRc station it has been in continuous operation.

Location.—The station was originally located in the N.W. J Sec. 9, Tp.
Iti, Hge. 18, W.P.M., on the downstream side of the traffic bridge, one and one-
Imlf mile downstream from the junction of the Rolling and Minnedosa rivers,
live miles west of ('Ian William and twelve miles northwest of Minnedosa.
After the spring breakup of 1914, it was found that on account of eddies on the
section the location was not satisfactory as a metering station, and a cable
tiirrier station was installed four hundred feet downstream from the bridge.
Mea.surements are made at this cross section during all seasons of the year.

Drainage Area.—The drainage area of the river above the station is 1,120
-•iu.'ire miles.

Channel.—The station is located in the centre of a straight stretch of the
river, eight hundred feet long. The bed and banks are of silt and gravel and
fairly permanent, though there may be a shift at the control point a short distance
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dowMtrram durinij extreme bUkm ot the river. The Imnk* are low and •ubiect
to overnow during hiRn Htageii.

f
. ^<'"»«—A vcrticnl Htaff icauRe it Hecured to a pile on the downstream niilc

of the bridge above the section and is referred to a p««rmaneiit M. H. 8. I)encli-
mark, seventy-three feet north of the north end of the bridge. This bench-
mark is set to an arbitrary datum

DxMhargt MtaturtmfnU.—Wmce the station was established, discharge
measuremenU have l)een taken over a range in gauge height of 93-75 "to

97 21, rorresponding to a range in disrharge of 10 to aiO c.f.s. under open-
water conditions.

Record* i4wii/o<)fc.—From April 25, 1914 to July 1, 1916, daily records of

Euage height were obtained. From that date until September 30, 1918 readiiiK^
ave been secured every other day.

Bused on thoHc gauge headings, estimates of daily discharge are available
for the open-water seasons.

Estimates of mean monthly discharge based on gauge heights and actuiil
discharge measurements are available over the altove period.

A crurocy.—Throughout the range in stage covered by the discharge measirc-
ments, VIS. l)etween gauge heights 93 7 and 97-2, the discharge curve is fj.irlv
well defined.

^

Discharge Meaaurentents of Minnedoaa River at Beilby'a Bridge during 1917-18.

DaU
Qaan
Uaiibt. DlM<harte. Kamarkt. Data.

Oauia
Heiiht. Uiaeharta. Ramarka

I«I7. Feat. Hee.4t 1918. Faat. Sao.-ft.

Jaa. 30
Mar. 1

Mar. 27
May 2
Jaaa IS.

Ivly 19

jpt. «
Oct. 22.

at*i
U 39
95 77
ten
94-87
94 2«
94 16
94 0*

I4i
230
370
787
168
998
4«3
298

Ida cover

loaeover.

Jaa. 19
Feb. 14
Uar. 13

AprU 22
Juae 17

July 29
8^>t. 9.

94 l«
93 88
94M
98 0«
94 23
94 03
94' 10

32
40
4 9

29*4
894
470
88-9

Ote. II. »4 23
Dae. IS. 9441 4-4
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Daily Diuharge in Second-feet, of Afinnedota River, nt Heilby't Hndge for part
of year nding .'^epltmber 30, 1917, and year ending September 30, 1918.

innimm* «. l.tW Miur* miba I

1 o«. OM. Nov I>«

22 18

Mtf April.

U 410

JlUH illy All«. M.*t.

61

«
,

21 187 186 70
li 14 23 44 748 184 161 66 61

^ 1 M 14 21 48 678 182 169 68 t»
!ID 14 24 47 608 177 174 64 71

ID 18 34 4D 870 172 177 60 71
\

ID 18 24 SO 838 1*7 182 88 80
17 18 24 S3 840 162 184 87 77
17 l« 38 88 848 186 187 84 71
18 18 28 8D 848 147 I7D 83 71
IS 18 38 •1 848 141 171 49 n
14 IS 28 67 848 181 186 46 M
11 la 28 72 848 161 141 41 u
13 18 24 80 830 I6D 113 41 60
13 18 r Dl 810 174 128 41 6*
13 18 27 100 '10 163 123 43 M
13 18 28 110 808 163 133 43 U
13 17 2D 147 478 184 116 43 u

18 11 17 3D 184 449 148 109 61 It 5

13 17 30 218 410 143 103 41 64 1M 13 18 31 381 171 141 D8 41 84

II 13 18 33 '88 386 131 D3 42 S4
f

11 13 ID 33 o28 340 128 ID 43 S4
.

n . 13 ID 33 361 327 127 84 48 MN 12 ID 3.8 3D7 313 131 81 67 M f.

H 13 20 35 431 393 113 78 49 84
1N 12 20 36 43D 278 137 74 81 14

tl .... 13 21 37 444 262 139 74 81 14 f

s 14 22 38 473 242 141 74 81 *S4» IS 3D 800 224 148 74 88 M fN 18 41 866 212 181 74 87 il i
11 18 43 199 71 89 'f'.

iai7-ii.

1 .
.. U il 38 4 4 341 102 189 34 46 It

1 81 34 3« 4 4 JK 98 189 33 48 It
3 ... 4« 38 33 3 4 378 91 189 31 61 It
4 . . ** U 30 3 4 3DD 87 189 29 42 U
8 .

. 47 37 18 3 3 284 80 180 27 40 70

• M 18 18 3 3 271 76 184 28 3D U
7 . 43 ID 13 i 3 287 68 181 28 17 61
1 42 10 II 2 4 247 62 179 28 34 62
» 43 31 10 2 8 237 60 176 28 31 60
10 . . 43 13 2 « 227 57 164 27 2D U

: M . , 43 38 3 7 229 85 181 30 28 87
! 13 43 38 2 6 232 82 146 11 24 81

11 43 38 2 5 234 48 137 17 20 81
14 43 3« 2 8 239 80 131 40 16 60
18 43 38 3 7 217 82 118 46 17 48

! 18 43
JS

3 10 194 83 102 18 18 41
',

17 45 38 3 15 171 M 87 31 18 40 ^

IH
. . 43 38 3 20 168 90 74 33 19 17

19 . . 40 3D 3 40 158 66 62 34 20 34
20 38 40 3 SO 199 66 87 34 20 13

1 :'i 38 40 3 60 241 68 52 34 22 31
^ 22 30 40 3 70 286 70 50 39 24 3023 . 28 39 3 80 260 76 48 43 24 2D
'i- ii

25
27 37 3 lOfl 233 113 46 46 24 27
27 38 3 120 217 181 48 48 24 2t

2«

27
27 34 2 140 202 191 41 48 24 Si

31
24
34
34

28 33 2 180 167 191 42 48 2428 38 33 2 inn I3S 191 39 48 24
• W 34 31 2 200 122 191 37 48 2830

31
33 10 2 210 128 191 38 48 34
23 k 227 191 48 48

5;

Non.—Iw soaditiou for 1917, January I to April 14. incliuive: (or 1917-18, Ootober 18 to M»roh 30. incliuive.
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Monthly Discharge of Minnedosa River at Beilhy's Bridge for years ending Sept.
30

J 1917-18,
[Drmimice area. 1,120 Miuare milee]

()ctol>er

November .

December .

January
February .

Marrh

.

April

June
July.

August
t^temlwr

.

Month.

1915-17.

Dittcharge in S<H*(Hi(l-rwt.

Maximum

The year

October
\ovemt>er
December

,

January
February
March .

^' ::
June
July
AucuHt
Septi'iiitM>r

1917-18.

The yiva
, ,

.Nan—Marked thus (•) iwtimated.

22
22
43

745
187
187
70
80

749

Miniiiiuin.

14

a
43

ItH)

va
72
41

42

S2
40
28
4
S

227
299
191

189
48
4«
70

2.1

23
3

Mwui.

7ti

tW'

30'

IS
17

30
202
44A
I.M

124
51

«l

I
PfrKquare

Mile

Oft8

OaM
027
013
015
027

0180
U'398
0137
O'llt
0046
0054

Huimfl.

106

3 57

48 95
35 111

25 37
10 29
24 45

0095

0034
029
008
003
004
O^l
197
08.5

0'09<)

0033
0O28
0040

Depth in

inrhm on
Untinafte
Area,

078
OtiO

031
0015
O'Oie
031

0-201
0-459
0-153
0128
0-053
0-060

1-290

Total in

Acre-lwl

0-051

0-039
032

0009
0-003
0-004
0-059
220

0-098
0-110
0-038
0030
0-045

4.8T:i

3.57(1

l.M.-.

'tl2

Mt
1.84.-.

12,0:'(l

27.42:1

9, KM
7.024

3. l.'li.

3.6.1(1

76-722

0-692

2,337
1.964

5.U
184

222
3.50?
13.150
5.841

6,605
2.27.'i

1.783
2.678

41.266

Minnedosa (Little Saskatchewan) River at Minnedosa Power House.

ci.
^^«'^7--yhe station was established by V. (). Allen on July 13, 1914, an.l

«f fhii^inl"'
'''4

^'^Z
'" '^^"t'n.uo"^ operation. The object in placing a station

ComDa^ ZM°f Tv'V ™*'"A^^ *^" P°^"'; P''^"^ °f the Minnedosa Power
I ompan>

.
The total discharge of the river at this point is not recorded

w D^T*^"''."'!r"'^'^^
^*''*'°" '^ located in the N.VV. \ Sec. 1, Tp. 15 Ree 18

^H,; Vffnl ." "P p'*''"'"
?i^' °^ *h^ ^'^^^ '^"*^«*'' «'"•"''« *he intike of thf plant

Minnedosa
'""P""^* ^* *' ^^ *^" '"'*'''>' "•"**« "^ ^^e to^Vn of

Drainage Area.—Thi^ drainage area of the river above Minnedosa is 1 2(K)

the stltS'' ""^
'

'^'' '' "°* ''^•'^^'""* '" ^°""-^ti"" ^th the oiration of

Chayinel -The channel of the station is formed bv the concrete walls andfloor of the intake to the plant. It does not carry the full discharge of Ihe riveas at aigh stages the spillway of the dam discharges the surplus

on tS" i:^h;^|'^S"of"[he'^IS:^
-^ ^^^^•^'^' ^'''"^ *^""«^—

^ »« the wall

«n
Jhe tailrace gauge is a vertical staff gauge secured to the retaining wall

M.i^S. dalunl'.'
"^ '^' *"'""'=''• ^""'^ ""^ ^^cse gauges are referred to

Discharge measurements.—Since the establishment of the station dischursomeasurements with the accompanying loads on the plant, and fo'rebay amitailrace gauge readings, have been obtained .

»'
u

ioreoa> aim

r«.„^*Tt •r"''"''''' u ^""T •'""^ 2, 1914 to September 3U, 1918, a continuous

hr;ten'&nT '"'^'' ''' *'^ '^*'™"^ "'''' ^^''^'^''^ ^^^^ of^he'pZt
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Discharge Measurements of Minnedosa River at Headrace Minnedosa Power
House, during 1917-18.

Uate. KngiBiXT. Ciaugo Uis- 1 Date. GauiB
hi'iKnt.

Di.-
hoiiht churnc. rliraxe.

1917. F«!l. Sfc.-ft. 19IS. Feet. .S«e.-(t.

V»y 1 K. B Puttprmm . l.ta.' IS 1040 Junu l.t (• r. r.allowav I.«51'23 «3'3
Junu 19 H. C. Ki>lim»<in U-51 BSO . July 2H (J. K. (iaiiuforri l,64X'7:l 68-4
July 19 (f. K. (iainHford M 71-0 Sept. 7 (i. K. (jalitsfdrtl 1,64660 73 3
Sept. 15 M. S. Ma<l<li-ii MMA'20 lilO :

Oct. 30 C. CV (lalluway 1.64S.1.; M-2
;

5

R()LLIN(i RiVKK NEAK (". X. U. CrOSSINO.

Station No. o Mr^.

History.—The station was established by E. B. Patterson on June 22,
1915 and has been in operation since that date.

Location of Section.—The metering section is located in the S.W. J Sec.

7, Tp. 18, Rgc. 18, W.P.M., at the downstream side of Lee's bridge, one-half
mile north of the Canadian Northern railway and three and one-half miles
from Erickson.

Drainage Area.—The drainage area of the river above this .station is 235
square miles.

Channel.—The channel of the river above and below the section is slightly

curved, though the direction of the current is at right angles to the section.

The bed of the channel is lult and liable to shift in high stages. The banks
at the section are sufficiently high to confine the discharge to the channel at

all stages.

Gauge.—A vertical staff gauge is scured to the centre pile on the downi-
stream side of the bridge and is referred to an arbitrary datum.

Discharge Measurements.—Since the station was estabUshed, discharge
measurements have been obtained over a range in gauge height of 88 -GO
to 95-43, correspondng to a range in discharge of 3 to 610 c.f.s. under open-water
conditions.

Records Available.—From June 22 to November 12, 1915, and from January
1, 1916 to September 30, 1918, continuous records of daily gauge height have
been obtained.

Based on these gauge heights, estimates of tlaily discharge for open-water
si'iisons are available.

Estimates of mean monthly discharge based on gauge heights and actual
discharge measurements are available for the whole period.

Acairacy.—The discharge curve between gauge heights 88-6 and 95-4
is fairly well defined.

Discharge Measurements c; .'tolling River near C.N.R. Crossing, during 1917-18.

HemarkH

Jm
r.-i,

Miiy

June

.S'pt

1917.

:ii.

28.

3...

16 ..

(iaURe niBchargo.
heiRht

Fwl. .S.wft

989 95 77
ni2 12

9'2-63 304
«9.6i 58-4
S9« 230
90 16 42-4
IW-72 e'4
89 05 3.7

Ice cover.

Ice nover.

1918.

Mar 14

.\pril 23.

June 18.

July 30.

Si-pt. 3 .

( iauK>-* UUwharne.
lu-ixlit.

Feet

.

Sec. -ft.

18. 77 1-4

91 07 149-6
89-27 29-5
89 -.12 16-7

S9S3 Hi

Ice cover.
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Daily Discharge in Second-Feet of Rotting River near C.N.R. Croising for part of
of year ending September 30, 1917, and year ending September SO, 1918^

I Dnioaca unt, 2SS (quara mil«.[

Day. Oct. Nov. Dae. Jaa. Feb. Mar. April. May. Juae. July. Aoi. Sept.

t>I« 17.

1 8
8
8
8
8

8
8
8
8
8

8
8
8
8
8

8
8
8
8
8

8
8
8
8
8

8
8
8
8
8
8

3
3
2
2
2

2

a
2
1

1

1

1

1

2

2
2
2

2
2

2
2

8
8
8
8
8

8
8
8
9

9
9
9
9

10
10
10
10
10

10
10
11
11

11

12

13

1

1

I

1

2

2
2
2
3
3

3
3
3
3
2

2
2
2
2
2

2

12
12
12
13

13

13
13

13
13

14

14

14

14
14

14

14

IS

IS
IS
IS

IS
IS

18
16
It

It
It
17
17

17
17

1

2

2
3
4
S
6

7

8
9

13
IS

18
21

24
27
30
33

18
18
18

18
19

19

19
20
20
21

22
23
36
28
30

3t
44
S3
t2
74

90
108
129
1S4
181

213
348
297
337
379

36
39
42
49
48

91

SS
60
69
71

64
99
49
46
44

43
62
71

113

188

190
182
126
106
94

74
67
87
92
44

322
289
269
249
238

233
22S
221
230
242

294
226
208
198
103

190
188
180
168
163

148
134
130
119
110

96
83
71
62
59
S6

38
34
30
27
24

21
19
18
17
16

16
IS
IS
14

14

14
14
14

16

24

43
95
74
86
101

119

142
150
134

119
107

64
il
60
46
43

30
36
34
31
32

36
42
60
47
44

41
39
37
34
32

31
30
33
34

33

16
42
63
59
67

»4
87
88
87
84

83
87
89
83
78

74
71
68
to
94

43
32
28
2t
29

24
23
22
21

21

21
23
27
31

36

77
88
83
74

70

tl
t2
67
S2
44

40
38
37
38
47

4t
38
34
32
29

27
26
22
19
19

36
3t
44
42
33
28

33
31
28
26
26

26
26
27
29
30

27
26
23
23
26

37
39
2«
33
31

30
18

18

22
26

30
33
39
39
34
30

36
23
30
31
19

IS

17
16

16
IS

14
14
13
13

14

14

14
14

13

13

13

14

IS
18
22

26
26
30
25
24
36

39
27
26
24
24

34
27
26
23
21

20
19

32
29
27

26
27
23
18

17

16
15
15

14

13

13

12

12

11

16

46

a 4.'

1 711

4 7H

I 74

«
7;i

7 72

8 70

» fiS

10 it

11

52

M 41

11 31

14
M 24

It

IS

17 l.>

W 27
It :<i

w 31

21

2'.l

n 2s

M 2t

« 24

2t n

M
21

n 2U

28 1«

2» 17

W In

>1 l(>

H17-18.
1

a
It

16

IS

14

12

11

ID
10
10

10
10
10
10
10

10
g
R
8
7

7
t
6
e
t

t

s
9
5
S
i

t
t
7
7

7
8
»

10

10
10
10
10
11

11

11

li

12

ii

12
11

11

11

10

9
9
9
8
8

8
8
7
7
8

t
i
5
4

3

3
3
3

3
3

4
4
4
4
3

3
3
3
3
3

3
2
2
2

3

3
4.

t

«... .

7.'»

7
8... . t).i

•
10

11

,'>0

12 4'>

13
14

44
4;

IS

It

41

41

17
18
19
20

ai
22
23
24
28.

21

1

at
2''

27.. ,

28
20
30
31

i:
1,'

.
for 1917-18, October 19 to April 10 iacliuive.
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Monthly Discharge of Rolling River near C.N.R. Crossing for years ending Sept.

30, 1917-18.

4.'

71)

7H

74

73

70

6S

41

31

27

IS

13

27
;il

31

L"J

2%

2t

2i

20
19

17

In

l>i

IDnunag^ ares, 235 square miJM.)

Diachargein Secoad-Feet Run-oB.

MoBth.

Maximum. Minimum. Mea^
Per Hquara

Mile.

Depth in

incneaoa
Draioaca
Area.

ToUl in

Acre-feet.

101^17.
October 36 12 23

20*
10*

8
9
15
91

179
41
44
18

38

00»8
0085
0043
0034
0038
0064
0-387
0-762
0-174

t 187

0077
0-162

0-113
0-095
0050
0039
0-040
0-074
0-432
0-878
0-194
0-216
0-089
0-181

1,4U
Novembar 1,190

«15
8
12

17

37»
322

67
88
30
78

8
8
12

18

56
30
19

13

15

492
Ffrhniary. . 500
March
Aoril

92]
5.415

iS^.: 11,006
2,440

July
Aufuat
H«pt«mber

2,705
1,107
2,2«l

Tht year 379 8 42 179 2-430 30,39«

1917-18.

October 16
12

8
3
3

33
190
150
94
35
46
75

5
5
3
1

36
14

21

18

11

17

9
9
4
2
2«
8*

74
49
53
27
21
40

038
0038
0-017
0009
0-009
034

0-315
0-209
0-226
0-115
0-089
0-170

0-044

0042
0-020
0-010
0-009
039

0351
0241
0252
0-133
0103
0-190

553
53«
24«
123
111

HaRh . . 493
April 4,403

iCy ... 3,013^ 3,154
July 1,660
Aufuat
8ept«mber

1,291
2,380

The year 190 25 0-106 1-439 18,099

Nor.—Marked thua (*} eatimated.

.il

,11)

4s

44
4:;

41

41

Whirlpool River at Danvers.

Station No. .5 MF,.

History.—The station was established by E. B. Patterson on May 6, 1915,

and has been in practically continuous operation since that date.

Location.—The metering section is located at the dowTistream side of what
is locally known as Erickson's bridge, one-half mile from Danvers post office

on the north boundary Sec. 21, Tp. 18, 11. 18, W.P.M. During periods of low

stage, measurements are made by wading at a point five feet downstream from
the bridge.

Drainage Area.—The drainage area of the river above this station is 79

square miles.

Channel—The bed of the channel is of clay and liable to shift. The banks

are low and during periods of high discharge would overflow above and below

the station, but all discharge would be confined wthin the limits of the banks

at the station.

Gauge.—A vertical staff gauge is secured to a pile on the downstream side

of the bridge. This gauge is referred to an arbitrary datum.

'11
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mo^^liZ^il
.^^«*»'-«"»«"'»T-S>nce the station was established, discharcemoHsurcments have been obtained over a ranRo in Kaugc h.ight of from 87 27

waierlomHUoT "^ " ™"''" "^ '^''''^'"'' ^''*™ "* ^" ^'^ ''^•«- ""^" "P^"'

Records Available.—From May 6 to Noveir' or li,{1915: Anril 22 to Nnv-

3I? fQli i«i6;/P"i9
to November 30 1917. an f. .n'Ma^ch 24 toSptembJr

30, 1918, records of daily gauge height have been ^bi..ined.

^ea.onr'aJe'avarbfe'!"*'
'""'*'' "''""*'' "^ '^""^ ^"''»'*^«« ^«' t^*' °P«"-«t"

heighlr8"7Ta7d?8%';;te^^^^^^^^^ ^^-p* •^^'^-- «-««

Discharge Measuremenls of Whirlpool liiver at Darners, during 1917-18.

Datr.

1917.

M»y 3
June lA
July 19
Oct 22
Dec 16

Oauge
Hciiilit.

Keet.
91-74
»7 31

8719
87-30
87-04

Discharge.

.Secft.
ilS'O
in-0
«o
7-5

2 4

liemarkfi. Date.

Ice c

1918
April 23...

June 18.

July 30.

Sept. »

(iaune
Height.

Keet.
Ml 90
87 49
87 -2S

89 09

Discbarco.

8ec.-rt.

43-1
7-8
8-S

38-7

Remarlu.
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Daily Discharge in Second-feet of Whirlpool River at Danvers for part
ending September 30, 1917, and year ending September 30, 1918.

[DrainacF are* 79 square milea.l

93

of year

Day.

I

2

3

4
9

«.,

7 .

S

«
10

II..

12

13.

14

15

ta

17

IS

19

20.,

21

22 .

23

24 .

25

28
27

28 .

29,,

30,

31

M
27

2S

29

30

31

Nov. Dm Jan. Feb. Mar April. May

1.58

I9»
15S
ISO
14«

5 S7
« 48
7 37

12 25
13 20

14 1«
15 13
III 12
17 11

18

19
•

122
122
1211

118

110

in«
13.1

134

134
130

129
123
118
114

110

84
75
«3
49
411

37
39
33
27
23

20
20
13
13
2

11

June.

9
11

8
7

6
«
g
«
s

7
II

8
8

7

7

I

II

II

8

5

7

July.

43
37
31

29 1

27
I

20
13
It

II

7 i

6
i

Auk

14

36

.Sjpt.

2.^

29
33
33
31

27
23
21
20
It

13
10
10
9

14
IS
IS
17

18

13
14
IS
11

7

SO
S3
S«
96
S«

36
93
S3
41
38

38
3«
30
30
28

26
23
19
17
17

Nora - I'leviuue to April 26, I Hi; the discharge was under i<-e oi. it loos.
Ice ooaditiooa October 18, 1917 to April S, 1918 inclue' .e.
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Monthly Discharge of Whirlpool River at Danvera, for years ending September
SO, 1917-18.

IDiwharf* arm 7t hiiim* milM.I

DiMhwi* ii 8«XMd-Fe*t. Ra»Oir.

Mnth

Muimum. MUumum. M«ui.
PerHquare

Depth ia

iaoneaua
Draiaac*
Area.

Total in

Aor»4eet

I«l»-I7
Oetober
Nowmber

2S
M

8 17W
10*

oats
U'3t3

137

0-248
0-382

I4«

1,045

DMembcr
t»M^-
l^^ST'

^'.:::::::-:-:-::i;:-::;::-''------ im'
37
43
8

33

0*

II

«
«

»•
77
10
13
4
le

0-M3
0'97S
0127
0IS2
0081
0203

0-706

1 124
0-143
0-175
0059
0-227

2.975

Jm .

4,735

July
Andut 738

8<pl«mber 248
992

Thepwiod 134 24 0304 SI09 13.088

1»17-1»
Oetobcr
November

«
•

2
3

4
4

OOSI
051

0059
0057

246

Dceember
Jwuary
FcbnuT}'

238

iKJ';:
::::::•••-

llUM

77'

97
38
8
M
M

9
'

5
4

«
«
e

«•

2«
2«
18
«
8
29

00«3
0329
0-329
0-228
0076
0101
0387

0-073
0-307
0-379
0-294
0088
0118
0-409

307
1,549
1,5«U

Jttly

Autusl
September

3«ll

492
1,728

The period n 14 0177 1 810 7.834

San —Marked thua (•) eetimated.

SouRis River at Melita.

Slation Xo. 5 NFi.

^Histor-y.—This station was established by M. S. Madden on April 23,
1915 and since that date has been in constant operation. Previous to the
date mt..tioned above, a station was operated at this point by the Irrigation
Branch, Department of the Interior.

Location of Section.—The meter section is located in the N.W. } Sec. 31,
Tp. 3, Rge. 26, W.P.M., on the downstream side of the traffic bridge in River
Park in the town of Melita.

Drainage Area.—The drainage area of the river above the station is 18,021
square miles. Of this area, 8,289 square miles is .south of the Internationii!
Boundary.

Channel.—The station is located on a straight stretch of the river aboiit
four hundred feet long. The banks are fairly high and not liable to overflo\\

.

except under extreme flood conditions. The bed of the channel is composed
of s»»ndy gravel and under ordinary conditions is not liable to shift.

Gauge.—K vertical staff gauge is secured to a pile at the east end of the bridpe
and 18 referred to a permanent M.H.S. bench-mark, located fifty-seven foct
southeast from the southeast comer of the bridge. This bench-mark is set
to an assumed datum.
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Discharge MeaauremenU.—Since this station was established dischantemeaaurements have been ol^ained covering a range in gauge height oih?m

87 09 to 100-73, corresponding to a range m discharge of zero to 4 000
C.I.8. under op -n-water conditions. During the flood period of 1916. when' the
station was unuer water discharge measurements were taken from the C P.R.
bridge and Mehta traffic bridge, but were referred to station datum.

Records A vaUahle.-From April 23, 1915, to September 30, 1918, contin-
uous records of daily gauge height have been obtained

seasot'at'avaTabT'''
^"''^^''' "''"''^^ °^ '^''^' '^'^'^^'^'-^^ ^"' ^'^^ open-water

Estimates of mean monthly discharge based on gauge heights and actual
(Ik^chaiTge measurements are also available for the whole jxjriod.

^CCT/racj,.—Between gauge heights 87 and 91 the discharge curve is
well defined; .between Oj.q and 1000 the cur^'e is fairly well defined Beyondthese hmits it IS not well defined.

"»:juuu

Discharge Measurements of Souris River, at Melita, during 1917-18

\V)!>a»tf! um 18,034 •quare milw.|

Data. Ovin
HeifEt.

Discharge
ii

Romarka. Date.

Ii

Gauce
Heicht Diacliarge Kemarka.

1917.

Jan 27
Mm 28

Feet
88-35
88 98
M'l»
89-8S
87- 3«
87 44

Sec -ft

3 3
21 1

I.1B60
28*0
148
2

Ire cover.
Ire cover.

i 1818.

1
Apr IB

1 June 13

: Aud S .

1 Sept 5

Feet
90-21

88 37
87 47
87-37

Sec-ft
3S3 6

»2
17 3
194

M:iv 4

Jiuu' 13

Oct 18
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Daily Discharge in Second-feet of Souria River, at Melila, for part of year endimi
September 30, 1917, and year ending September 30, 1918.

IDraiMiir WW l«,0]4 KiiMn milM I

Day.
! Oct.

1
Nov. Dm. Ju Fib. Mar. April M.y. JUk!. July. Aui Hvpi

i»ift-i;
1

_- .

1

2 1

n 4 74 989 821 132 25 II

3
4..

J

6 4 86 i.oai 799 126 21 Ij
4 98 1,007 772 120 19

A 4 123 1.011 750 118 34 In
S U 162 1.027 711 110 23 II

« . 6 « 214 1.025 664 104 17 II

i
R
10

fl « 282 1,027 586 106 16 II
H 9 3J5 1.029 500 103 29 Ik
n

6
9
9

445
557

1,019
1,007

450
408

100
108 19 7

II

n
IS

14

u .

5 9 821 997 364 97 18 ,.

4 9 969 987 316 99 17 II
4 12 933 981 292 104 20 II
3 12 937 964 289 110 20 1

1

3 12 948 952 286 118 16 1.'

i« 4 15 958 941 285 115 14 II

IS ..

i»
20

4 15 969 927 2«2 110 IS M
4 15 985 916 246 I0« 16 •I

4 18 967 907 235 105 15
3 18 950 893 223 104 IS II

21

22
23

24
25

3 18 937 889 222 100 14 n
3 18 W5 891 222 75 16 s
3 18 929 891 202 56 14 V
3 18 933 895 184 67 12 ^
3 21 945 897 172 60 10 .s

27
28
2»

3 21 952 873 163 54 14 >
3 28 960 851 154 51 14 ^
3 28 965 855 152 47 13
3 3" 975 853 146 40 13

-

3 50 983 849 140 32 14
-

3 «2 8(2 29 14

1»I7-IH
1 7 2 8 418

4«e
180
170

140
137

23
26

17
16

\
1

9
3 8

10

115 7 45S
447

178
163

133
128

24 14

14
t '

*
i

II

11

7

10
7

1.'

11
« 442 154 120 18 13

1

I'l

S
1

7
1

8 1

»
10 i

12 13 5 450 143 104 17 11 IJ10
9
9
8

15
17

23
2S

471 149 100 IG 10 1')

484 163 97 18 12 17
510 175 94 19 14 I't

545 170 92 19 16 l<

\\

10
9

27
24

525 195 91 17 18 I.'

535
540

161

207
91
94

16

17

18

19
13 i

14

13
1

7 27
31

25

1 j

1.'

i
ilO 210 92 17 21 IJ
470 217 87 17 22 111

1« '

17
9
19

14

9
8

20
19

IK

17

18

439 214 84 16 23 „

20 '

i

417 211 76 17 24 .,

15 382 206 70 16 23 Ill

20 341 19« 63 16 24 1,'

25 299 184 55 15 21 11

21 1

22
23
24
25 ;

1

7
7
7

19

18
16

14

12

30 279 183 45 13 22 II
35 222 179 35 12 21 f,
40 230 168 31 13 19 M

i 7« 247 152 23 15 19 14
' 114 255 140 21 15 18 ID

2«
27 i

28. , . 1

29
30 ,

i

31
j

6

5
4
3
2

10
9
10
10

9

155 24« 124 17 16 17 ti

19« 235 135 12 18 17
23« 226 140 10 20 16 III

282 214 136 14 17 15 11
325 198 133 18 16 13 III

-

1 1

372 137 16 11

-I-1- r.,n.iitiriiB for iSio ir.januury 1 U. April 9, incluflive; 1(|I7-I», (iMiibor 21 to .\pnl 1, incliuive.
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Monthlfi l)ixchitr\it of Souris Hirir, at Metiln, fm- yeiirx iiiih'iin Seiihiiihir ;ilt,

IDI7-IS.

[DniiiutHi' iirt-ii IM.Oil Nt|uuri- iiiikw
I

H
:

III

II

1 iiliilirr

1.1 S'ovi'mUT
II l)«Tenihw
III fitnuiiry

s h ehniury
7 * Mwrh

I
^pril

ti May
II lune
II luK
11 VmiiKi
!.' St'pli'nilxT

II 111,. V

III

||
1 l| IiiIh'I

>l VovpnilHT
IltfenilMT

s Jinuary
s

1 i-hruarv
s Miinli
s Vpril

^ Mi.v
liini-

n lulv
s \umiht

^ilitfinluT

10

II

In

i:

III

II

1.'

IJ

III

IJ

II

II

I'l

M
14

ID

nmt-17

Tin- ytnir

DtNTharsi* in SHTond-Keet Hua-UR

IVr Nqimri'
Dxpth ID

Tuliil If
Mukiitiuiii Miniiiiu. 1 Mfun. Mil«. Ilniaam' Acni-fn-l

. . . _. .,

Arm

::• •Hi M (XIS l> DWi ;i,:i2iim :•»• II mil 1101 1,1*0
y INKI :i«;

!• :i 4 11 IKNI 24<1
1 :i * OOU U 222

tii 4 17 II UOl 001 I.Olt
|«:> 74 71J II MO IH5 42.3«7

1 ii:'!i M:> !»4S » 0.M 0«0 .17,921
;.'! 140 :iil7 020 ooi-.' 21,lt3^
I:L' .ll 111 OOS OUII i.Mi
:!l 10 17 II 001 OOI 1.043
II

"
10 II 001 001 Wis

I.II2« :l 1K7" 010 i:m 13.1. Mil

111 ... I*
II 000 000 4112

:ll 2 111
1 001 001 1IS2

*( II - 11 IIOU Oflll 12:1

.172
i M' IMKI4 011.5 3.«»

•iM 11« :im:i

'

II 021 U2:t 22,7(10
:'17 Ii4 liW IMKI 010 I0.39I
1411 III 711 0O4 004 4.2»4
.'11 I.' 17 0001 001 l,04.i
.'4 Ill 17 001 001 i.04;>
17 It IJ

'

001 II mil
; 714

.•|4.-, - 7ii II IKH 04S 40,1111

\.iTI: M:irk.-.l ihu-

SlUHIS ItlVKU .\i Wawank.sa.

SliilliiK .Vo, .1 .Wf'i.

HisUicii. 'riiis>tatit)ii was cstalilislicil <iii ( tctdlicr 7. 1912 t>y \V. (i. Wonleii,
:iii(l has Ik'cu practically in cdiitiiiuinis (ipcraliim sine- that (hitc

IjWation of Strtidii. -'i'Ur meter section is Ideated in the X.W. \ Sec. 20,
I"p. 7, Hge. 17, W.P.M., (in the liownstreain side iif the traffic liridge across the
>^iiuris river, approximately one-ciuarter of a mile north of the town of Wawunesa.
i'iiis l)rid({e is used for all oiien-water measurements. Winter measurements
ire made from the ice on the same cross seetioji of th<- river,

DniiiKKji: (lira. The drainage area of the Souris above the station is 2l),05t)

-'luarp miles. Of this area, S,28it sipiare miles lies south of the International
Miiundury,

Vhannd.— For two hundred feet aliove and six hundred feet below, the
fiiannel i.s straight. The bed of the river is composed of mud and gravel and thi'

iiiutrol points are liable to shift during extreme conditions of flow. The banks
Mt the .section are sufficiently high to confine the river within their limits even
under the most extreme Hood conditions.

(iaugc. —\ vertical staff gauge is secured to the downstream side of the
niirth pier of the bridge. This gauge is referred to a permanent M.H.S. bench-
iiiark set to an arbitrary datum and located about fifty feet south-west of the
southerly end of the iiridge.

">47(l"l 7



tw UKI'AHTHICST OF THK ISTKRIOH.

UiHchargr mfa»urtmenlH.~-\y\*e\Mu%v^ njeuBurenu'ntit havr 1h-i'ii tukuii ;ii

frf<iurnt intorvaU xinct' thf tiini' of installtttuin (»f thi' ntntion itnd an* jivci ,

raiiK." in khuri- liciKlit of 100 21» t«i 108 «8. The ranni- in (liM<-harK)> coveml un.l. i

i>|M>n-WHt<-r conilitionH is tr<>m wro to 4,050 c.f.n.

Itrconh iiiuilnhlr. -Vrom OctoluT 7, HH2 to Marili ill. IIM 1, continiUMi^
riTords of daily khukc lu-inht for tin- oin-n-watcr wasonM, and intcrniitl.ni
n-cords for tin- wintiT scaxonH havt- Jn-cn olitainrd. From April 1, 1011 i,,

S(i>t«ndKr :«). 1018, continuous daily Raunc n-adings have Imm-u obtained.
Hasfd on tlic«' |{nujn« readings, estimates of daily discharge throughout il„

olM-n-water s<'astms are available.

Kstimates of monthly mean discharge liased on gauge reatlings and aclii il

measurements are also available.

Acciiiaci). Between gauge heights l(K> 7 and 107.0 the discharge curve i-

well defined, and from 107.0 to 100.0 is fairlv well defined.

DiHrhiinjc MfiiisiinmiiilK of Suuhk Hirer, nt Waimnemi, liiinnij 1917.
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inhUnSIKTHIC SI HVKV-M.Wirnlt.S w
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>«» hKI'AHTMKSr OA- rUK ISTKHIOH
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TRIBITARIES OK I.AKE WINNIPEGOSIS.

Kki) Dkkk Hivku .\t IdrisDN Mw Jim this.

Sliiliiiii .\'ii. .) I,( '...

Ilu'liinj. riir >Iiiti<ili \vii> (s Itlislu'd by (i. KluiiT oii August 12, 11' 1 ;

ami has hccii in ((iiitiniiiiiis <i|MTiifi(m iliiring the oiXMi-watcr .son.s.m, ~iii

that (hitc.

Tlii- .statiiiii >u|Mr.sc(lcil one (•stai)li.>.hfil hy K. Hank.s< i .hint' \ (it f.
-aiiif year, Imt which was discontimicd (in account of difficulty of operation

Loriilioii^ iif Strtiiiii. '\'\u- uictcriun section is located in the S.E.J Sec. .'•»

Ij). M, H. 33. \V.2.M., at the ferry cro.ssing, five liundred feet downHtreiim fnm
the confluence of the Ktonianii and |{ed Deer rivers, and thn-e and one-hii:
iniits south of the town of Hudson Bay .lunction. The previous section \\:i-

located aliout four hundred feet further downstream. .\li measurements r.
op<'n-wHter .'•ea.-^f.ti arc «!iken from the ferry or a boat. In winter, the incasiir.-
inents are taken from the ice at the same cross section of the river.

Ura
s'lUare mile:

i)i(i(j) f/mi. The (Irainnjje area of the river alxive the section is J.'



inumtMETHK SI HVKY M.WITOH.i DM

Ihannrl. Thf Mrrtion in loratol on h xtruiKht M-rtiuii of llw riviT, iilM»ut

(iiic thuuMMiiil fi'i't long. TIh' ImmI of the channel i^ roni|M>w-<l of urttvi-l nml
iKtulilrrx Hn<l ii» not liiiblf to xliift. Tin- lmnk« of tlir <lmtiiii-| an' linlilc to ovt-r-

H(iw tit IiikIi HtiiKi'M.

(liingf. A vcrtirul Miill Kuukr i.x tirivtii iiitti tln' Im«1 of the xlniiin, uIm.uI
forty fwt Ih'Iow tin- wctiou of tin- rinht Ixiiik. It i- rtfimil to ii |MriiiHiii-nt

M.H.S. Iicncli-niurk wt to mi arbitritry (latum.

Ihwhurgr imoitiiiinunlK. Since the cHtalilinhnii'Ml of tlif -lutioii. <li»<liarj(i

imiiMirfmi-ntx havf Im-ch sccurtil over a ranjit' in naiiKe luiglit of 'Ml 71» to
I0;M»7, corrfxiHindinK to a runue in fli^-cliarKr of m to t.KN) c f -. iintlir o;mii-
wrttiT ronditionf".

Hvriinls aitillahh. l-'roni .Inly i». I!t|:{ to Octolirr M. I!M7. ami April I to
ScptomlMT M). 1!»I8. continuoiiw rc<<ir(U of daily Kaunf luidlit (luring llif op«ii-
wattT m-H»onx, and intermittent KaiiH"- readinn^ for the winter ^eawni have heen
iihtnined.

HaiM'd on tlu^e KauH"' heij{lll-. estimate- of dail\ di-eharKe for the n|Mli-
water iM-ncons are availalile.

Kstimate^ of mean m<)ntlily di^charite l>a^<<d on nauije readiii(j> mihI iiriuid
ili»charge nieaK'- • '.t^i are also availalile for the whole period.

Accuiuri/.-h' .Veen naiige heights UM) (I and \0.i ') the di,sehar»(e eurve m
well defined: from 102 .'> ti. 104 it i- fairly well defined; l.eyond the,e limits-

it ix not well definetl.

Dutchiiigi M>ii.<iinmiiits of l{,<l hill Uim. nl Hiuhnn Hini ./ iiiiilinii . 'hiniiii
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102 DKI'Ahr.UKM iiF THE ISTEItlOR.

Dnib, Disrhnnje hi S,co,„l-f,rt of Ihd Dm- limr, nl Huilxon liai, Jiinclion. fo
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llislori/. "Tlif stiitioii was cstalilislicd liy 1'". S. Siiiilli on May 31, l!)l.").

;iii(| .since tliat (late has hccii in continuous ()))cration duriii!: o]>i'n-\vat('i- periods.

Loailion of Si'riion. 'V\w inctcrinj!; section is located in tlie N.\V. \, Sec.

• !ti. 'fp. :{7. Hrc. 27, NV.F.M., on the downstream side of a traffic hridne which
-p;ins the river one mile south of the town of Mowsinan,

Drdinuiji oil II. The drainaKc area of the river ahove this point is ~'M .scpiare

miles.

(hoinicl. The station is located in a straijjht stretch of the river uhout

lislit hundri'd feet long. The Ited of the channel is of gravel and lioulders and
of !» permanent nature. 'I'he entir,- di.scharjie of the river at all times will he

ciiiifined within the limits of the metering section.

(I'oiKjc- A chain Kaiige is located on the downstream side of the liridge and
i:- rcferrei! to a permanent M.H.S. hciicli-mark set to tin arbitrary datum.

Dixcharyr iiitdxiiirnirnts. -.Since the estahlishment of the .station, discharge

measurements iiave heen obtained over a range in gauge height of 8S.,')l ti>

!H) "it), "on 's])on(iing to a range in discharge of 10 to ")20 c.f.s.. under open-

water conditions.
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Hecordu available.—Continuoua records of gauge height have been obtained
for ^he open-water seasons during the period, May 31, 191.5, to September 3(»

Based on these gauge heights, estimates of daily diseharge for the oneii-
water seasons are available.

' «^ m »

"

Estimates of mean monthly flow, based on gauge readings and discharg.-
measurements for the montlis included in the iibov.> periods are also available..

^ccuraci/.—Between gauge heights 88..-,1 and Of) 2() the discharge curve j.
well denned.

Discharyf Measunmnits of Wowli/ liitrr. „l Hownwini. ilurinij 1917.

L>i>ti>

M»y 24
June 28
Aug I«
f)ct. 11

Dec. 13

(jttUCC

HeiKht Diwhargr.

j

Feet. Sw..fl.

i m\9
I 447 n

1
riO'4H 1 4681)

i

H8-87
! 20

^8-60 i 3-8
1 HI). 14

iteniurkf

In-,

Marl's
Mav 31)

July 16

Auit.27

I

Heiiilit.

i

Di»charie.

Feet.

8».8I
89- 16

Sec-.fl.

77 6
674 -4

256-7
S7-S

IleiTiHrkr-

Ice r

%



UYOliOStKrKIC SlKVKY—MAStTOUA. lUA

Daily Discharge in Second-feet of Woody River, at Bowsmaii, for part of year

ending September SO, 1917, and year ending September 30, WIS.

IDminaiCC ureo 731 square inilea.]

D.y. Oct. Nov. Deo. Jan. Feb. Mar. April. May June. July. Aud. Sept.

1»1»-17
1

1 491 190 648 61 32
1

!

443
539

197
204

634
.993

.95

47
32
3(1

4
j

M9 187 588 44 31)

.i

1

71(1 171 634 .95 31

A 1
i

1.113 158 648 4; 311

7 .1 . .1 :
'

. 1,235 152 634 42 30
s

'

1 !
! 1,432 142 9«0 42 29

11 ... 1 . 1.933 139 919 37 28
11) 1

1
1 .

1 1 1

1,390 138 459 28 28

II
1

1

I.38A 199 439 24 23

<i . , 1 1,340 177 412 33 24
1,1

1 j

1.222 IM .397 m 23
14 .

1
. .

1
1.130 200 .18.9 32 29

U 1

1

! 1 l.fl.38 230 399 33 23

ID
1

j

t 907 217 322 30 22
17 1

! 1 840 220 294 37 22
18

,
798 207 260 31 23

19
1

728 237 243 26 22
:'n 1 !

1 j

087 3114 223 29 20

21
i

(iOl 374 200 26 19
'.'2

j

.5.M 389 174 32 18
.'3 i 499 400 152 32 IS

24 431 397 1.13 32 18

25 -1 443 109 M 19

-'B ! ,., .VI3 130 37 18

27
i

, !I9 .964 115 38 16
2R 283 .948 98 40 15

2(1 2(10 531 84 38 19
:m 293 .948 101 .18 19

HI .

i

194 69 33

1917-18
i 1

1 9 !

1 105 432 1.048 .HO 49
^1 9 ' !

i

1 90 330 I.IIO 92 38

3 9 1 . .

i .. 1 88 366 1,083 92 .30

4 10 1
i !

j 80 410 9.38 84 35
.i 10

i

'

! i

- 436 872 97 36

« 9
! 1 1

1

70 409 8.98 90 34

7 9 ,1 .1 . 71 388 797 84 24
H 9 . 1.. 77 339 728 75 29
9 S j

1 79 3IKI 665 77 37
III 9 i i . .

.
79 287 643 84 31

11 9 . . 1 1 i
.

70 79 246 .964 75 24

12 7 1 ' i . 92 77 203 920 68 20

VI 7 1
1 (. . . . 101 70 183 462 80 23

14 '

1

lOi (18 174 423 1119 22
IS

. .
1!

1

1 ! :

89 (>3 155 330 115 19

10 rt
1 1 ! 141 .>8 136 274 105 14

17 (i '

i

'

1

'

188 92 130 231 120 12

18 6 1 . . . . 1
.

213 49 117 199 123 19

19 n
i

257 BO 99 167 1117 19

21) n 1 1

^ 1 .

2U .« 189 198 105 n

21 n 270 83 .144 141 97 12

22 .,.
, «

. . 1

i i

209 66 480 133 99 9

23 n .
183 tl8 603 129 90 9

24 . A
1 . i

! 2<l« 82 660 127 82 11

2S 7 i

'
j

. 1 174 113 616 119 !K) 11

2fi
! . !

i IM 1,W 6,92 101 79 ^

27
! . .

'

.
..

I

ISS 206 687 92 68 9
28

i

!
i .. . 78 147 253 .S80 107 61 11

2» 1.
!

. ! 1
13« 401 1186 99 .93 14

30 1

1 . ... 1 113 542
379

968 88
84

47
92

13

n
1

1

.

-ml

.Note. Ire eonditiom f»r 1917-18. (8tolior27 lo .\pril 10. irvluxivi'
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Monthly Disrharye of WooHij Hirer, at Howsman, for yearn endiiui Septenihrr So.
ir>l7-IS.

(Dminaiei* nri« 731 nqiurv milm-I

Riu-oir.

Depth ID
I

inchw on
j
TuUl in

Drainajp' Aciv-ftvl
Are*.

11-434

Mil

(KIM

3.3:)'.'

4«,M4

il.02!l

2,27:i
1.3«!l

91.810

7,7».-|

7.jni

24. 1511

36.317
6,28)1

l,2.Vl

73.ni\

Niirr Mnrketl lliu» 'i putinialiil

Swan Hivkh at Swan Uivkk.

Stalion \(). ') IjE\.

///«/((///.—Tlic .stalion was I'stalilislicd hy \V. (1. Wordcii on Octolicr 12.
HH2 and since that time ha- hci-n in practically continuoufs oiu'ration.

L()catio)i.^'V\w metering section is located in the \.\V. J Sec. 21, Tp. :{i).

WfH-. 27, W.PM.. at Ute downstream side of the traffic hrid(?<' which spans tin

Swan river at the nortlierly end of the town of Swan Hiver.

All open-water discharge measurements are taken from this hriilKe. In
winter, tht- measurements are taken from the ice on the same cross section of tin
river.

Drainiuji' (inn. The drainage are.i of the river above this point is 1.21.")

stpiare miles.

Channil. The station is located in a straiglit .section of the river, aliout
five hundred feet long^ The lied of the channel is clay and liouUlers and is not
.-uiij.ct to shiflinn. Tlie hanks :ii the section are of - ifficient height to contii •

the discliarge to tlie river hi-d for all stages of the river.

dauije. \ chain gauge is secured to the lower chord of tlie truss on the
vi|)stream side of the bridge. It is referred to a permani-nt M.H.S. Iiench-mark
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loc«tp(l forty-five feet northeast of the north iilmtmcnt of the liri(l({<'. This
li('nch-innrk is set to an arhitrary (latum.

Disrharyf mea>iiiremr)ils.—Since this station was estahlislied, discliarfje

measurements have been olitained over a range in Kiti>K<' height Itetween i)1l.:$!t

;m(l 104 14, correspondinii; to a range in disciiarge of 10 to 4,200 c.f.s.

licatrdx mniUibk. From Ocloiier 24, l(tl2 to March 31, 1014, continuous
records of daily gauge height for the oiM-n-water seasons, and intermittent gauge
readings for the winter periods have l)e«'n obtained. From April 1, 1914 to
Septend)er 'M). 1018. continuous records of dailv gauge height have l>een

obtained.

Diised on these gauge heights, estimates of daily discharge ttiroughout the
o]»en-water seasons are available.

Kstinuites of mean monthly tlischarge based on giUige heights and actual
<ii.schargi' measurements are also available for the whole i)eriods.

i4ff(//v(c.i/.--Metween gauge heights 00.40 and 101 8, the discharge curve
is well defined: between 101 S and 104 20 it is fairlv well detined.

Dincliiinjc MitisiiiTiiirnl.t of Siran Hiiir, itt Siran Uiicr, iliirinti t!)l7~IS.

Ihll.-
Heijtlil

l)ii« Imrfi' i{4'iiiitrk?, Out.- 1
(iaUKI'

1

Hi'iitlit

1917 Kwt. .S.K' •" nils Fwl.

J^ui. 211 1(1)1 41 .5 6 Ic- r..v,r Jun 2'.l 10004
M«> 24 101-37 730:) Kel). 2N 100-71

Junr 2S 11)1 -sn 7.5K 1 .M»r 2N 104 -Ii4

Aiw lA 9» 81 (ill-4 Mav 30 l(>l-40
(ii't II «) BD 4li 7 July l«

27
101 -J!)

llHl-33

DiMTharRf. i(4'Tiiark'

9-7 Ice rtiviT.

2-3
;

lilW-H
I

7011-3

631 n I

1«» 6
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Daily DiMhntiie in Srcond-feet ofSwan River, at Swan RiverJor purl of i,e»r ending
September 30, 1917, an>i year ending September SO, t9lS.

lUrainiKP km, 1,2IS wjuara niilni.l

D.y. (ct. Nov

1

l»l»-17

2
•1

4
S

A
7 i

s. 1

9 i

to
!

11 i

12
t

13 1

14 _

l«

1«
17 1 'i

IK i

19 i

ia

21 '

1

22 ..: 1 1

23 1

: 1

24
]

! i

a
i 1

u
i

1

1

27
! t

28 (

2* !

\

W 1 (

.11
'

\ 1

M
g
10

II

12..

13

14

IS

16

17

18
\9
20

31

22
33
24
29

2«
27
28
28
30
31

411
'

Sfl

.12 I

.52

.VI
,

.W
i

49
49

;

4«i
47

i

49 i

.52 t

S2,

.52
j

.51)
I

49

;

49
I

47 i

I

4B
i

40 1

47
:

46

45,

4.5
i

44
44

;

44 :

44
45 :

Dtt

46
48
.50 !

^1

.56

.56 !

.57 \

.56
I

.56
I

.511

j

.56 i

61
;

62
I

I

64
IM

64 !

in '

ti4 i

«2
60 i

60 '

BO
i

55

.54
!

.52 t

.50 {

46

42
4(1

M
:w
:I4

:I4
i

;!^!

:I4
i

.14

:is

:i4

32

30
28
26
24

24

-'4

23
23
.><,

22
I

-'1
,

Feb.

20
I

20
j

19
'

l"i

17

17

16 •

15

"i
12

i

12
;

12 •

12 i

12 I

I

12
I

12

12
I

!'!

..I
11

II

I

111

'

9 i

S
K

111

10
10

I

Mar. April.

' 6 :t \

1 fi
•'

1

5
•1

^

3 "l i

'

"
i

5
5

1
^

1

1

.1
I

5
I

.5 I

5 i

"I
«

i

1
i

.1

4
' 4

:

4
1 5

I

4
\

15
t

.!
I 211

I

.'10

40
I

45 :

,VI I

70

IIKI
I

41(1

445 :

490
5411

'

I ! 595 !

1
{

645 I

2 : 700
675

i

650 I

; 630
'

10

11

12

14

16

20
22
26
.13

4S

IM
89
132
ISO
209

278
365
420

I

496
I

.570

j

6.30
j

720 I

850
9MI I

I. IIS
j

1.210
1.890
2.U4S
2.17(1

2, (MS

IJIO I

.590 ;

575
;

.5.55

.540 i

320 1

.500 i

4811

465
4.50

330
,

41(1
,

:«(5 '

38(1 :

430
I

472
'

.5(10 1

.5IMI '

315
j

SIS r

478
430
415
37S

336
317
.308

291

274

.May.

2.(810

1.770
1,770
1.880

1.92S

2.210
2.280
2.210
2. 145

2. 170

2.080

2.04S
2.060
2.03S
1.940

I

1.825
I

1.670
1,480

I

1.230

1.1 III

l.(K15

90S
810

755
675

605
.55S

515
466
4.15

415

226
216
205

390
340
33«
.104

278

2.58

242
234
223
219

234
238
266
278
291

299
.131

.1,55

.Mil

370

385
405
440
460
510

570

66S
810
870

,

1.090 I

I8;t i

183

180

171

168
I

162
j

156
j

1.53
I

1.53
i

1.59

I

!??

195
216
3711

410
575
675
750
795
910

1155 I

910
I

8.V5
I

810
740

I

195 660
\K\ 605
18,1 575
IStl .545

IM .500

455
395
:i60

322
295

j

26«
I

238
j

226
212
425

{

725
I

970
1.280
1,290
1.265

1.600
1,680
1.700
1,87(1

1.940

July. Au(.

1,325 120
l,S10 114
1,700 111

1,710 lOS
1,570 101

1,435 98
I.I6S 116

980 !H
865 91
770 ,S7

li«5 84
600 84
57S 82
560 72
5181 62

435
410 I

375 i

336
304

j

274
262
242
219
205

(

2,043
2.1180

2.2.50

2. .13(1

2.130
I

1.950
1.760
1,6^10

1.560
1.5(81

1.425
1.3(81

1.175
1.030
84S

6.50

,5.55

490
460
440

420
405
375
350
326

.108

29S
283
274
262
2.V4

64
64
61
.56

57

59
(14

78
91

1(18

195 108
180 103

162 96
147 94
138 91

129 »9

242
223
216
205
202

202
198

195

198

202

198

195

223
278
331

39U
4(XI

380
;iss

326

295
270
258
250
230

205
195
180

165
159
147

Sept.

78
811

7>'

811

84

80
7f.

72

61,

62
.59

57

34
51

48
48
.50

4>i

47
48
48

15(1

l,5('

1.51.

147

141

I3.^

1,>
I3>>

l.l*

l,1>>

I3S

13.5

13.'

12.1

117
111

Ills

10^
lO-s

103
103
lli:i

urn
9»

95
9.5



nyuROMKriiic srH\Ky-.\iAsn'(>n.\

.

imi

Monthh) Dixchoifie of Swan liiifr. at Swan Rivrr, (or >ieiirs rnilimi Sr/it. .10,

um-tH.

Month

7S
811

»\

Dctobcr
»i N'ovembor

December
Januar>'
lebruao'
Uarch
\pril

May
JUM

811 luly

\ll(U>t
'-' S'pfpmlMT

Til.'

» klobtT
November
!)eccinb*»r

Januikry
Februarj
Hareh
\pril .

May
June .

.

luly

\ugust
v'ptpmber

i

DitirhHriCf in SMonil-F«'t Kun-ofT.

Per .Square
t)eplh in
incnen on Ttil.1 in

;

Miixiitiutn.
1

Mininiuni. \fcHn. Mill'. DraimiKi' .\rre-fee(

!

1
_

Area. „-
1 ifi.-, Hi \M) (11(17 123 7.W3
i

\ ;5" (1(162 0-000 4.4«3
IH« ()()I5 0-017 1.107

7 4 « (1005 II-IIOA 360
4 *

.K l)(«)2 (1-(KI2 167
\ 1 4 1)0(13 ll-(HI3 346

1 2.1711 10 555 11-4.57 510 .33.025
.'.2JJt 415 1.451 MV4 1-377 M21K

'<

1 'I'm 21(1 4(tl (1 332 (J 33(1 23,WO
1 7111 121) m:i (1 .5211 Aid 3«.S37

1211 511 h7 (I-H72 (I'(llt3 5.3411
M

,
•7 m (1(154 0-(1AO 3,«27

.•.2>«1

1

2S9 (l'23t< 3 231 20». 177

52 44 4» (1(140 iimii 2.951
1 «l 4« 57 0(147 0-052 3,392

.il 21 :I4 li.02!< 0-11.12 2.091
2" .\ i:< (I'Oll 11 013 7»9

"1
1 4 iii¥i:) II IH13 222

7(«l 2 2(1(1 ||'1A5 0-19O 12.2911
()in 274 4.5B 0-375 "41S 27,134
!ilii I5;i 2H!t 0-23K 0-274 17,770

I.IMII 212 ,122 0-677 0-755 4K-9I2
2,:i:«i 254 I.(K)5 0-H27 0-9.53 61.795

! 4IHI 147 242 0-llHI 0-2211 I4,8WI

J

15(1 u:! 124 (1-102 0-114 7,379

The ywir 2.3.30 27H 3- (LSI 199,1*15

Note:—.Murkotl thu.'i ('i patiniiiti'il.

Mossy Hivkk .\t Wilso.n's F.\h.m (hki.ow Fiiuk kivku),

Slaliiin \i>. 'i I..J ..

lli>iUtnj. -The statimi was cstahlislicd l>y \V. J. Jiclaud (in .luly 28, 1914
;iiul suprr.'<c(l('(l a station wliich had hccii ])r('vi()Usly operated at Laccy's farm,
just lu'low lake I)au])hin. This hitter station was discontinued on account of
its inaecessihility and the difficulty of oiitainiiiK nin'K*' records.

Aor((//(i/(. —Tiu" luetcrinn section is located in the N.lvJ Sec. ;i(), Tj). 29,
Kk''- 1'*. W.P.M., one-quarter of a mile upstream from the house on the farm
of D. I'. Wilson, two and on("-half miles northeast of the town of Fork
liiver.

The section is e(|ui))])e(l as a calile carri^'r station, ai..i from this cable all

iiieasuremeiits durin)>; the ipen-watcr season are taken. Durinn the wirtpr
months the measurements are taken from the ice at the same cross section of the
river.

DniitKKjc nira. -The drainaiie area of the river aliove ttie station is ;i, !(.">()

-^(luare miles,

Chaiiticl.—The lied of the channel is of gravel and boulders and is of a
permanent character. The Imnks are sufficiently high to confi:ie the discharse
Mt all stages of the river.
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I*' Gauge.~A vertii-al xtiiff Raugc in wi-urcd to ti i>ost <lriv(ii into the U-d <.l

tlic stream in-iir the left Imnk, near D. K. WilsonV lioUHe and uU)ut a (luartcr
of a mile downstream from the metering section. It is referred to a i>ermaneiii
M.H.S. I>eneli-mark set to an arbitrary datum.

I>ischaryv measiinminU.-Siwv this station was estalilished, disriiai>;i
niiHsurements have heen obtained over a range in gauge height between !)()(» I

ami 94.20 feet, corresixmding to a range in discharge of «)0 to 1,3(K) c.f.s.

lirronh nrailahlt
. Vrum July 14, M»l.{ to Augu.st 10, 1!M4, a continiiou-

record of daily gaugj- height during open-water seasons, and intermittent gaugi
readings during the winter seasons w<'re obtained at the original station on tin
river at Lacey's farm. From July .i. MM4 to Seplemlx-r M), 1!)I8, a continuou-
r«ford of daily gauge height has been obtained at the Wilson farm station.

Based on the above gauge readings, estiiimtes of daily discharge for tli.

whole of the period covered by gauge readings obtained at I-acey's farm an<l
on those obtained during the ojwn-water seasons at the Wilson farm station,
are available.

Rstiniates of mean monthly discharge based on gauge readings and actual
discharge measuri'nients are available for the above ])eriods.

It will be noted that the discharge at the Wilson's farm station includes
the discharge of the Fork river which enters the Mossy below the original station
at I.acev's.

Arciimci/.—'Hn curve is fairlv well
rr<.ni 90 toi)4.2.

lefined over ji range in gauge height ol

Dixchanjf Mttixiirniiinls of Mossi/ Hirer, Mow Fork Rirer, iliirlmi I!) 1 7 IS.

l)»le. (lauffi*

Hoinht
DiMcliiirKi'

iHir ^ I'.'t .St -It

Jiin j:l Ml .Vl iil\ li

K.-li 14 Ml S^ .IIB K

heh 14 !(1 M :)17 .S

\l»r s ill ill :tl« 6
Mm •ji; !I2 14 .il.i 11

June :to !M ir l.'Klli
\UK l« 111 kl 44CI :'

Ih't :i 111 :t.i lii.l •>

Dm H '11 IM .•:'ii s

Itt'riitirkrt Dnv ( au(f IlifwhHrgt-

H iuhl

llll« H-t ,S«T -ft.

Jan :il 111 7fi IJB 7
K.-h. .'1 Ml S.1 14li n
Miir ail !I2-Iill (M4 2
Mnt 1*1' fll 0,1 .'.V) 2
Julv w »l :|K .'S3 (

Aue :'ii Ml IS ."Ul 4

l<iMii:trk-<
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l>(iil>l Disrhary,' in Siroiiil-frvl of Mimxy Hiiir, Ih-Iow Fork Hinr, fitr /mrl i>f i/iiir

Hilling Stiitimhrr JO, I!)I7, ond i/nir inilinfi St'pit mix r .HI, HUH.

1 l>ruitvii{f tiriM, l.fl.Vi n<|uiiri> iiiltii* I

IIMIi 17

I

<l.-l, N.>i

S2S ,

.•Wl

:'7«

2H9
I

114
j

SI
I

-'118
I

•-'ill •

•M>

-Ml

I'lll !

j;3 ;

JtUI
I

277 1

JMI 273
•H 2X9

.'7.') im
L'lUI

1,17 2(l!l

179 2»9
210 27:)

Jill 244
2114 324

2X4 I

2<>9

25;i

:ai
2:i«

2:t4

232 I

2211
1

2117 I

2(19
I

211 I

2(H1
j

IW)
!

im
I

184
I

1911
!

IM !

IWI
{
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THIIUTAKIKS OF LAKK DAll'HIN.

\ ALl.KY HiVKK AT VaI.I.KV HivKK.

Sliiliiiii So. .7 /,./|.

//I'.v/d/f/.-'riic station was <'stal)lislif<l liy \V. (I. WOrilcii on Octohcr 2'>.

11I12 and since that date has liccn in i»racticaily continiioiis oju'ration.

Location <>f Section. -T\u' metering section is hicatcd in Sec. 13, Tp. 2G, H«e. itt

W.P.M.. on the downstream side of the Canadian Pacific Railway bridge acnis-
the Valley river, and fifteen hundred leet north of the railroad station of Vallev
river.

DraiiKiyc oriti. The drainage area of the river aliove this st.ation is l.d'J.^

s(liiare miles.

Channil.—At low stages the water is coiiHned to one channel, while uiuhr
high vv.'iter conditions, there are two. l.iut at all st:if?es the disch.nrge is rnnfined
within the limits of the section. The Ited of the channel is <.f a ijermi-inent

nature composed of gravel and boulders.

Gau(ie.—A vertical stafT gauge secured to the downstream .side of the south
liridge abutment was the gauge used in connection with the operation of the
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station iititii April 4, MUO, wlicii a iliaiii khukc was iiiMtaliid. HcailinnH wore
iihtaiiK'tl oil this KaiiK*' fnini tli<- a)><>v<> <lati> t(i May 2(), lillO, wlii-n \hv chain

KUUKi< was n-iii()vc(l owing to tlic (liHinantiiiiK of the hridgi- for repairs. I'Voni

the latter dat*- to Scpti'iiilMT 'M\, ItUS, KauK<' rcadiiiK^ have liccn ubtaiiicd on
thf> old MtafT KaiiKc

Diwhnnif iiiriisurimi Ills.- Siuri' llii' Ntation v.a.-* cslalilislH'd, diNchurKe
imasurcnii'iits have l>*-i'ii obtained over a raiiKc in Kaiig*- liciKlit Ixtwt'cn 9U.'2:{

:ind 10(i 10. corn'HjjondinK to a raiim- in diHiliargi- of z<'ro to H,(KK) c.f.M.

Hrronls nmiliihti . -From Oct oi>cr 2.'>, I!tl2 to l)rc('iiil»cr ID, ni!4, contiiiiioiis

I'ccordx of daily Kaugc liciKlit tlirouKlxiut the o])<-ii-wat(-r sca^'on and inti-rmittcnt

records of Kuagc reailinRM for the winter seasons have Ween ohtained.

From March 2\t. MM.') to St ijtenilier ;{(), liMH, continuous recorils of daily

KHilRe 'leiiilit have lieeii olitained.

Based on these Kimge readings, estimates of daily discharge for the open-
water sei"<ons are available.

Kstimates of mean monthly discharge hased on gauge readings and actual

ilischurge nieasuriini'iits are available for pr'ictically the whole of the above
IH-riod.

.4rri//((r,v.- The discharge curve is well defined between gauge heights
!•!•.') and KM ,7; bevoiid these limits the curve is not well defined.

Disrhiinjc MiiixintiiKiils iif Valli i/ Hivir. ill ViiUiij Kirir, fur l!H7 IS.
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Sliiliiiii .\i>. T /,./:,.

Ui.slitri/. 'l"hc staliiin was I'stal'lislit'd liv W. (!. Wonlni on OctolitT IS.

I!»I2, and s\i\fv that date it lias hccn in i)ractirally contiiuious tipcration.

LiH-alior. -Vnim tlic time of tin' cstalilislinicnt of tin- >tati(>ii up to Jiiiic I.

I>i|(>, tin- station was located in llic X.\V. ', Sec. 10. Tp. 24. Hgt'. 17, W.P.M..
ii the downstn-ani side of a trafTii' liridgc across the Ochre river, about one-

luurti-r of a mile north of the railway station of the town of Ochre River. Durinj?

Iiiw water stages in the ahove jjcriod. measurements were fre<iuently taken l>y

uadinR. at a jMiint one hundred feet aliovc the regular section.

On .lune 1, IKlti. a cable-carrier station was cstahlislied at a jMiint four

hundred feet downstream from the old station.

Dminagr «/•<'((.- -The drainage ari'a of the river above . station i> '-'•"•(I

Mji.iare miles.

Channel.—'V\w bed of the channel at this i)oint is a sandy gravel and nut

liabh' to shift, except in extreme stages of the river. There is lialtle to be an

iverflow of the banks at extremely high stages.

64799—81
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Oaugf.~A vertical staff gauge is secured to a pile at the southerly end d
the traffic bridge, four hundred feet upstream from 'he cable carrier station
This gauge, which has been in the same location since the establishment of tii.

station, is referred to a permanent M.H.S. bench-mark set to -n arbitrarv
datum.

DUchanje meaxiircmenls.—Since this station was established, <lischar)ir
measurements have been obtained over a range in gauge height 99..')() to 108.01
corresponding to a range in discharge of 3 to 1,2(M) c.f.s.

Records available—Vrom October 18, 1912 to September 30. 1918, conti-
nuous records of daily gauge height for opn-water periods, ; nd intermittent
records of gauge height for the winter periods have been obtained.

Rased on the.se gauge readings, estimates of daily discharge tinoughoul
the open-water periods are available.

Estimates of mean monthly discharge based on gauge heights and actii:il

discharge measurements are also available.

.lcci/raf(/.—Between gauge heights 99.') and 101.0 the discharge curve i^

well defined, between 101,0 and 108.0 it is fairly well defined. Revond tlii-

upper limit it is not well defined.

Dixclwr<,f MiU)<uiiitu>itK i>f Ochic River til Ochre River, ditriny I!) 17 IS

191 r.
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May 28 1 10<l-20
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;

101. 24
Aug. 20 MSO
Oct. .1 I scJdl
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I 991)1

DiiKharge.
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«
7

69

Date.

19IS.

Mar. 31

May 24 !

July IS !

.\ug. 19
I

fel JDi^ha,,..

Feet. Ser.-(t.

101-87 201 '1

102 23 287 :.

99-Sll 11

mi!, 21 '•
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Daily DiMhnryc in Serond-feet of Ochre Rieir, at Ochre River, for part of i/cdr rndiiuj

SeiAember SO. 1917, and year ending September .iO, WIS.

(Drainage area 2<50 square milee.I
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!

'
1

Nov.
1

Dec. Jan. Feb. Mar April. May.
1

June.
1

July,
i

.4ug. Sept.

1916-17.
1

146!
214

1

285
348
471

.1.M

3.5B

320
275
221

184
157
131

113
102

94
90
70
64
57

49
42

^7
31

30

-2^

24

26
23
23
23
23

23
22
18
IS

18

17

17

17

17

13

18
38
38
129
99

81

210
201
383
545

3S3
284
213
143
139

78

•>>

22
21

19

17

17

16 ,

16

15

15

139

116
82
70

54

46
46
35
38
106

146
106
102
97
455

536
278

292
214
536

90
81

72
68
62

.58

56
53
45
34

33
24
23
20
17

16

!i

18

17

12

13

13

12
17

72
93
62

380
220
151 1

106 1

106
1

88
1

65
'

4ii

112

88

96
;

46
1

38
1

31

26

25
20
16

15

12

10

8
8

it

38
21

IS
13

"

42
25
17

16

13

12
14

13
10

9
7

6
A
8

6
6
5
4

4

6

9
12

16

14

13

14

21

16

14

- ^

] r ; .
6

; 3

4

I
1

t

5 ' 6
j

1

i

4
i

1!
3

I
3
3
3

2

2

5

S

y

....... .... . 4
4

5

II
1

4

l;;:;;:;-:::;;i
14 1

1.1

1? ,

1

4

1

i

...

'.'.'

,

1 4

3

1

IS 2 : 4
2 4

^11 1

1

4

5
10
10

11

8
7

«

8
7

7
7
6

6
6
4

3

5
5

52
28
''

12
10
10
S
8

8
9

8
8
8

6
1

3
3
3
2

4

4
4

4
3

3

3
3
3
3
3

M

.'4

83

106
122
136
190
151

132
109

153
113
90

85
77

101
80

96

88
80
90
90
97

90
196
293

197

116

110
71

6(1

55
46

34
34
31

^1

1

>ij

30

11

1917-18.
1 5

5

1
i>

7

6

6

.

7

6

':

8
8

10

9

6
8

9

9
8
8

8
8

9
10
19

14

18
15
15

16

16
10
12

13

13

13
12
7
16

12

13
15
15
7

8

9
10

10

9
9

2

5

J
i

3
3

3

;i

\

5

6

7

9

)I 3
3IJ

U 3
15 ...

2
3is

2
4

21

3
1

.

18.5

100

120

140
160

! 200
241
220
211

3
H 3

3

ifi ... 3
3
2

-"' 3
.i!) .... 3

Note.—1U16~17. Ice o(»iditiou prevail to Apnl :f4; For 1917-18, November 26 to March 29, inclusive.
sufTicient to compute daily discharce.

Information ia-

-u I



IIS DEI'AltTMHST OF THE IM'F.HloH.

Minillihi Disfhiinii iif Dfhii liiirr. til Orhri lilnr. for i/iiii!< t iiiliiiij St iili inlur .!

i:ill IS.

iDr.i'niiin' :iriM .'.Ml ^qu;irr riiiii-f }

Nuv.mi.Im r

I Hi-.'iiiU-r

!i-l>ni:tr\

\I:irrl.

Vpnl

lum-

\UKU-f
>fpl.'inl>cr

Mtmili

I>iT|iftrir«> in SiH-on^iKcf't

rrrSijuu.

M.ixiinurn Mimriiiitti Mt'.in Miic

Kun (tn

Dcptli in ,

JnrliPH on iTutitl ir

Dnun-iip' ' Acn- ;V.

1!«1 U* Xf 11 i;i2 0147 i 1 , '.Hi 1

471 -1 U2 U-,jBK 0(>.V1 ! s.7:i;

.53fl 15 122 Il-IHH I>'544 :
7,2f>i

:iMi 7 .i> 11 2:12 11 2H7 :
:t.:>iiii

II 1 ,

, 0211 1102:!
1

;ii'7

H :i
! *

1

Ojli HOIK : 2.i^

IhtolHT
.\,,vrriili.r

lK.,-,nil«.r

.Iamutr.\

lM'l)ni!ir\

Miirr-h

\pril

\l:i>

J lint-

IuIn

S'ptCllltMT

III.' |«.n.«l

N"Tr Mjirki-^l tlij-

10

10

,145

42

1:1

12

4

7 II il2> 11:12 4:ii'

12 II'04>1 11 054 7H

S.i- 11 220 0.2.>4 :i.;i>:

(tfi OIW 11 42S 5,71J

IDfi 424 11 4I«I ti,51~

3» 0152 0170 2.2lil

12 II ms 1155 7:i>

D
:

OKW 1MI42 55.

;

' 0012 11 01:1 IT'i

•'"
!

0141! 1-514 211.17:

THE TRIBUTARIES OF LAKE WINNIPEG ON THE WEST.

SASKATCHKWAN HlVKli.

>.SSK.\l'rilK\VA.N UI\KH Al TllK I'A.'^.

Sliitiiin \tt. ') KJi.

Hixiiinj. Tlic station wji^ cslal'lishcd hy W. <!. W'onlcn on OctolxT '_M

.

I'M'-'. OnMay 21, l!ti;5. a new station was located l)y K. Mankson, which h.i-

lucn in continuous o|)(Tation since that date

Lt)cnlit»i tif Si'ctitiii. ' 'Vhr metering section as ori(jinaliy located Wii-s a lio:i'

station situated aliout (ine-(iuarter of a mile below the hridjtc (then in coui-i

of constnictioni of the Hudson Bay Railway across the Saskatchewan at Tin

Pas. On the comi)letion of this bridge, the metering section was located in

Sec. IB. T)). .')(). H(?e. 2(). W.l'.M., on the downstreniTi si<le of same. All open

water mea,«!uremrnts are taken from this bridge. I'nder winter ronditi(ms, tin

measurements are made from the ice at a point about two himdred feet down-

stream from the regidar section.

Draiiiat/f tireti.—The drainage area of tht; river above tlu- si-ction is 14!),o'"'

^iqua^e miles.



IIVDROMKTHIC St ATAl-UIV/VV)/?.! U'.t

Clwunrl - Tl.r riv.r is divi.lc.l by I.iUIk* pi.rs int.. six .•Imnncls, at .mlinary

-, ,„? T : s,. ..u is lo,.at<.l on a straight str-fl. of tl... r.v.r 'W)rox.m^^^^^^^^^^^^

I m fc't Umn 'Vhv Im ,1 .,f tl... rhanncl is composcl of clay, prav •! an. II-

varils south of the lin(l«i'.

(/„„;<. A vertical staff .au,- i. scrwrvd to tlu- <1<-'-''-'-";.
^;'':^;;y';":

south pi.T and ten feet upstn-ani from the mct..nnfr s<Mtion.
' "^/'"'^ '^

;;llrna to a permanent M.H.S. Keneh-n^a^k which is Ht to!Iu,l-..n Ha>

Hailwav datum.

nischan,. „.vsunnunls.- Sin.e this Mation was -'•'':i;^l'"'i ^^:^Z
,neasurements have been obtained over a ran^e

l"
f
;;•'«; , ';^ / ^f

^'•' '' '"

s:{'> y.i. correspondintr to a ranjjc m di.schartj.' ot •'.!<«) to H)..tHHi
.

.i. .

U,ronl.nro,M,l,.- From February!.. V. "^^
V'''"'.

''' '

•!'n,.it;i';u' n^'onl
n...ord of .laily ^.u^e hei^bt for open-waUr per.o.ls, and

=;,"'; •7^'.'
''\.ViV'

.,f a-niffe heicht for wilder periods have been obtamed. I' rom .Ma> '•.'•"y"

i^'mbe^S I'us. practically a continuous rcord of daily pau,<. hc^ht has

l)(cn obtained.
. , ., , ,, ,ii.,i,i..

Hased on th.'s.. ^au^e readiufis. estin.ates ot ,!.,.ly discharge ar.. a a.labU

Kstimates of mean n.onthly tlo^^ i.^'d on K;;-'^^;' -- I'f
='""' ='"'""'

<lis<.harge measurements are available for th.' y.ars 1<U.{ to HUS.

Accurani- -Vhi' .lischars.- curve for tlu> station is well defined b.'tween

™^'Sda^Sli^ an.l S22'7. Between S22.7 and S28.() the d-scharge curve

fSit^\dl the characteristics that ar.. peculiar to c..r.a.n -.;;
nv^- ^^^

th.' .lischarKc for th.- sani.^ Kaup' h.^nh v''-"h's ac< < , I as th. rn.r

rising or a fallinR -tafje. .\bov,. Raupe heicht S2/ .(»

charge curve is fairly well ih-lined.

on a

."hehiw SIS..") the dis-

l)is(h<ii(r .U(.^^•'//•<»(.»l/.^ of S.isl.atvh'inu, lilnr <it The /''<•<•, (liiritKj 1917 US.

I>atc

191T.

im. ir

Fob. HI

Ki-b. U
\l»r \2

Mnr 1:1

Miiv Hi

Mhv it

Jl»v 17..

May IS

May I'.i

May 2(1

JulH-SB
June 26
Vug M
.let «
!)« 1"

Uaugp l)i»<har)(t' Ucmarkf*

Heiriht

!'..*'» s..,- (1

Mfi Wi I'L.sai l,.,.ri.v,.r.

hir, 71 ii.4:t7 Ire f-ovtT-

MB 711 ti.48!l Icf ruviT,

si7:i2 ii.2V2 Ic,. riiv.T,

>17 3« li,2(lT li.,. ...iv..r

M»S W) 7:l.i::ii

H2H-73 7;).Ni>4

:.2H7:l 74.1.'>1

HlsM 71.H>'H

K2K «.> :;i,2Wi

«2!i 411 711.452

s;ll 4» SH.W4
s:n-4« m KItHMl cliannt

S27«» .i9.(H>:l

SI 11 92 22.7i>«

817-21 .i.722 ll'V COVIT.

Dale. GaURe
Hi-ishi

l)i..(hargf

IM1^ KlH't Sw (!

Jan 2i> »l.')4ll

Mfi 211

4,l>«l-.">

Mar 7

.Mar .':i

Mav J.-.

JiiK i:i

Mfl-5.i

M6 4.S

>21 l.i

s2fi ii:i

li.508-K

.1.744-7

2S. '12.5-2

47.7.).V!t

.\uii 2'-' s2:t 7:1 12..VV) II

Hemark H

Icecovt'r,

Ic*' rover.

Ici- rnvi-r.

I-J|
i'i.l
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DKl'AHTMEX-.- OF THE ISTKRIOU.

Hh'f-r lit Till PiiK, far pihtDaily Unugr Height aiid Dlachainc of Sadnlrhcii
ijia) ending September 3(>

IDrainacc ttro't I49.,^(M) nquiin-

Day.

11.

12
13

14

15

18
17

18
IS.

20 ,

21..

22 .

23.

24 .

25 .

26 .

27..

2»..

2»..

30 .

31 .

3
4
S

A
7 ,

K
.

9
10..

11 .

12
13 .

14..

15

16 .

17..

18..

19 .

20 .

21 .

22 .

23 .

24..
25..

26 .

27 .

28 .

29..

30 .

31..

1 Cuune ! I)i»-
I
(iauite

Height
I

charKe
i HeiKht

Ois-
charKtv

IVtN-IlllHT. Ft'liruary. Marrh.

( IrtUKO

ilfixht cliurKe
;
llt'iKlit

i Kivt :S«;-(t.
I Kwt iSw.ft

, Fii-t. St« -ll

16 7.1

IflSl'

IB 70
IBM
16 5:'

IB 4(1

I6:I7
'

ir. X-,
j

lfl'3ll
1

16- LV.

1(1 :i.'

ib:i.>

IBII'.I '

16-4(1
i

IB 4(1 I

16-75
j

tB-s4 !

16-91

lfi-H(]

IB. 77
,

16 72
16-7(1 I

IB 67
lB-(i:i

IB (HI

16 57
IB 57
IB-57
IB 57

j

IB 57
!

16 .i.s
I

Dia-

'•harne

.St -ft.

7..10(l

7.2(t()

7.(1.V)

B.MO
B.7(K1

6,6.5(1

B.6:)(l

B,.5,5()

6.4(KI

6..'i(l(l

6,.i(J((

6.4.5(1

B.4(K(

B,.1VI

6,:i.5((

B..VK>

B..W(I I

6.5(1(1

6.4.'i(l

6.:)B(I

6..15(1
I

6.;{1KI

6.J(«I
j

6.12(1

B, KKl

B.KHI
6,120
B.Klfl

B,(16(i

6.020
6. (KKl .

(iauflo

lieinht

Fwt
16-60
17 61
17 61

17 62
17-64

Dif- ' (iuuxe i l)is-

chariir llpiitht rhiirni

1 IB 7-'
1

IB

'M
16 70
IB 72
17 16

J7 16
'" 16

1' 2(1

17 20

17 20

17 20

I

17 2(1

17-17

17 15

17- I.I

17-12
17-10

17-0»
17. (IS

17 (17

Si- -ft.

5.il70

5.0,V1 :

5,96(1

6, KKl

6..100

6.440 !

6.42(1 I

6..-tliO !

6.41(1
,

6.4:10 ,

i

6. .55(1

6,7(1(1

6.6.V1

6.6.5(1

6..550
;

6.3,50
!

B,:l(KI :

6, 150
;

6. 10(1
{

6.(llKl

5.iKKI

5.!<(X1
j

5.770 (

3.830 i

5. 'KKl I

5.y(Kl

5.N50

Kwt.
17-07
17-07

17 OS
17-05
17-05

17 (15

17 15
17-15
17-20

!7 23

17-26

17 32
17-.')5

17 35
17-.15

Siv-fl
5.K.5(i

5.7.V1

5.72(1

S.soc
5, (KKl

5.!l7(i

6.2(N(

6,2(H-

6..'I(K.

6..W.

6.2.V1

6.2WI
6.2111

6,:t(lc

6. .UK;

17-35 6,3.51

17-35 6..IIH

17 33 6.2.^(

17-35 6.3.»

17 35 6.3(11

17-35
17-35

17 35
17 35
17-3S

17-35
1

17-35
17-4(1

I

17-40 !

17 40 :

17-43
i

6.2»-
B.3(K<

B.3|(i

6,2,511

6,.3(K'

6.2.1"

B.iilB-

fi.3l(i

B.2,vi

6.23(1
6.2(Ki

Apnl

17 43
I

17-43
17-43 I

17-45

17 45 I

B.I50
i

6.120
6.090

'

6.090
I

6. |(K1

17-45 6.IIKI

17-4,** ' 6.-2(K»

17-4S : B.3(Kl
I

17-4(1 6.3.W
I

l/'50 6,40(1 i

17-011

17 57
17 62
17-65
17-70

17-70
17-7(1

17 71

17 72
17-74

21-15
22-80
24-45
24 95
25-25

26- H5 1

28-05
20 -.15

'

27-43 '

.'" S5
;

Muy. !

2H-05
,

.59.8(KI

28 65
:
61..5(KI

28-95
I
63.2.V1

29-25 li5.3iKl

29-65
. 67. KKl :

2(1-75
I

69.2,V1 I

2'1 S5 '

71,1.50

:i(l (15
: 73,0.5(1 i

30-95
j

75,31KI i

30-0» 77.250
I

2i>M
2«-s7
2^-95
2(1 (17

6S.!1,5(I

B9.3(KI

(i(l,7(K)
'

7(l,2l'(l :

7(l.!l.)(l

6.4(KI -

6.55(1

6.680
1

6,S(K1
:

7, KKl
j

7,4,50
I

7,8(K| 1

".10(1

(1.4.5(1
I

12.1KK1 i

i

15. (KKl
!

IK. (KKl

24.0<.KI
1

.'1(1. (K)0

37,250

.50,900

52.S50
54.500
5«. 1,50

57. 300

7,5.9311

72. KKl

70. SlKI

69. ,550

69.850

69.200
6- -

I

6^ .1.50

61,25(1

67,4(MI

I

29.85

29 25
29-05
28-85
28-90

2S-79
28-75
28-75
28 64
28-50

2S-37
I

66.6(K1
i

28-27 66.0(KI I

2820
i
65, (KKl

;

:S17 ;
65.4(K1

28-13
I

65.3U0
I

2X 21
i

63.6.50 i

2S .15 66.5(K) I

21 40 ! 66.8(8) I

28-46
j
67.1.50

\

23 jr ; 07,Sili;

28. 64 68.250 !

29-21
: 72.2.10

29 42 73,1.5(1

29-66
I

74,7(»l
'

29-79
I

75..5.51

1

39-95
I

7(i,6(KI

30-0.-)
I

77,2.50 i

30-35
j
79.3.50 '

.4.50

30-75 12.400
i

30-5a lO.WKl
!

July

3 1 -.56

31 -69 !

31 (15

31-60
31-110 '

:il 65
31 61

31 57
31 57
31 52

.1'l.,5.50 29-45
91'.,KKl 29-35 '

(KI.4(HI 29-23
89.iK»i

:

29-05
1

89. (KKl 21-!tO

!KI.4(KI '

IKl.OlKI :

19.650 1

19.6.50

19.2181
;

.\UKU.it.

'3.3.50
'

70. KKl
69.1.50

28-75
;

68.950 !

21.54
I
67.B.50

21-35
j

66..5l.(l

28-27 66, (KKl

28- 1 J
;
65..1IK) j

.S'ptomlMT.

23 -.15
, 39.0.511

23.23 ! 38.5.5(1

23 15 3i.l»iii

23- 15
!
38,0011

28-15 • 31. 111"!

23- 10 ; 37.7.5"

22 95 37.l»»'

22-17 I 36.6'«|

22 7(1 35..iiKi

22 45
;

34.5.51'

30 -.57

.30.75

30-80
30 93
31-10

31-46 '

S1.B.511
I

31 41 1.1.2IKI

31 34 17.5.5(1 I

31-28
! 17.O.WI :

31-20
i

16.300
I

80,9,50 :

S2.4(K1

S2,8(KI
i

84. KKl
85.4.50

31-15
j
S5.9(KI .

31-2(1 ! 16.300 i

31-25
I

86.7.50
I

31-36

31 44

31 ,50

31 57
31 .56

31-44
31 45

'5(1
'

11,1.50

19.O1KI
I

.19.6.5(1 '

,19..5.50 I

8.1,4.50
!

S3, 350
\

31 14

31 07
31 (II

30 '.15

30 90

30-79
;

.10-73

30-65
-10-52

30 35 '

i

30 21 I

30-05
29-95 :

29-86
\

29-W(
;

29-63
I

i5.8(Kl

-15.1.VI
!

14.6.50
I

84.100
13.650

I

27 95
27 65
27 25
27 (15

26 o5

26-40
26 15
25-95

25 70

25 4(1

I

64.100
62.3.50

i

60.100
,

.58.9.50
i

56,700 I

.55. .300
i

.53.9(8)

52.850
1

51.4.50
i

49.100 I

i

22 30
22- 15

22 (19

22(15
j

21-85
I

33.1.5'-

33.1,511

32.1.51'

32.7(1"

31.77.5

21-75
I
31.325

21-70 I 31.1(»'

21 -.50 . 30.2(K'

21-35
I

29..5.51

1

21-20 2i.9<«i

.<2.7iKl

12.2.50

81.6(K)

25-25
25 (8)

24 83

49,(KKI

47.6.50

46.1.50 '

21-05
20 95
20-87

28.27.5

1(1. (KKl

79.350
24-77

24.59
46.4.50

45,5(8)
1

20 80
20-70

27.225
26,>2,i

78.3.50

77.230
76.6(X)

76.0(K)

24 35
24-10

23 95
23 -S3

44.2(K)
1

42.918) 1

42, 1,50

41.600 1

20-60
20 50
20-35
20-15

26.4IH'

26, (KKl

25.4111'

-/4 mit'

tJ.BIH)

74. 5W)
2J 7(1

23 45
40.850

1

39,550 !

20-00 24.(fl"'

N'oTBfl.—W>0(«l shouKl Ik- tuldttl to Knujte heJKhtA to redupt* to Htation ttitum
Ice condition;* Jiinuary 1 to May 10.

B»H!i ;
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Daili/ Cnmjf Iliiylit tiinl Dixchnnjc of Sdskalcheirtin Rinr, iil The P((.v, for ijciir

emUmj Siptcmhir ,ii), tOtH.

(I>r;iinit«f iiri'ii H!',5<H> .Htjuiirc niiU-f* 1

- -_ _ .- : ^ "
'

1 Ocloher. ' \oveni!«T. |
DiTrmtMT. j

Jiiouury. 1
Ft'liniary.

\

March.

I)uy.
i

CiliUKL'; I)l>- (iliUKl' i>i»-

;

(luuKC- Ills-
I

(luUKf l)i»- (illUffC l)i»- lil.UKfl Dih-

Ilfight charise U'Ullt
I

rliurR«< 1 IMkIiI
;

churKi* lliight i-lij*rKi' . lIl'iKllt cliurKf IK'mlit
1

chiifKi'

1»1"-1»
j
Fwt Sw (1,

I

K.vt. i .Sv.-(t, 1 IW't. S<i:-(t. K.i't. .S8- -It Fivt .SK-.-ft- K.«t. St8?.-lt.

I9N5 23.425
' 20-45 20, l.Vl

i
18 70 m,S<H) 15. 10 4, (MO 15 53 4,,195 16-27 ! 5.715

19S5 23.425 ' 20 35 20,025 • 18-115 111,475 15 (19 4,(120 15.54 4,415 16-30
1

3.8.30

3 19 s,-! 23,425 211 25 19.875 '• 18,511 15,4IK1 15 119 4,»(HI 15 .59 4,,5IK1 1(1-32 3.830

4 . . 1 19 >»> 23.tiim 211 15 19,7,511 18-30 14,4011 1508 4,,ISO 15 (il 4,540 16-35
'

3,9,50

19 95 23.HIK) 19 95 19,11.511 18 15 12,125 15 118 4,.5(111 15 (15 4, Iil 111 16 40
j

6.070

19 o; 23.S75 I'l A5 19 .•iim IS IHl 1I1,IM81 15 07 1.510 15 711 4,710 16.50 !
C.360

7 19 95 23.WH1 I'l-lill I9,4IK1 17 811 S.I175 15 07 4.5;n 15 73 4,7,511 Hi .55
i

8,500

8 ... 19-95 23. wm 1» 711 I8,t),i0 17-55 Ii,3ll0 15 05 1,51 111 15-74 4,775 Hi- 611
,

fl,(MKl

9 19!l<l 23.mm 18 lill 1^,275 17 35 5 825 15 112 4,175 15 75 4,775 Hi-66 6,700

111 ,
19S5 23.425 18 .15 17,900 17 2r. 5,725 15-1111 4,4511 15 79 4,8(15 Ki-liB

\

6,700

11 19-7" 22,K25 18 51 17,!l<«i Hi 95 5.1150 14 95 4,411(1 15-85 4,975 16-66
j

6.650

\i 19 45 21,K.ill 18 ,511 17,91.0 lit 115 5,iilKl 14 85 4,3IM1 15-89 5.0(iO 16-63
:

6,550

t.i 19 :iii 21.275 18 115 18,275 1(1 -,35 5.,5,50 14 85 4,3(K1 15 91 5,085 16-61 6,455

14 .
19- 15 2II.7IK1 19 181 19,400 16 07 5,,5IKI 14 -'.m 4,3011 1597 5,215 16-37 6,333

15 19- 111 211,525 19 Itl 19,7,50 15 79 5,475 14-90 4,3,5(1 l(i-(l5 3,370 Hi .53 6,215

Ifi .
.

19 115 11 3'> 19 115 19.V75 15 .ill 5, 1,50 14 95 4,4iMl HI- 11 3,510 Hi 31 6,120

17 19115 I'll! 325 19 III 211. mill 15 25 5,1.511 14 95 4,4.50 Hi- 15 5,(ilKl Hi 4li 6,020

Ih 19 115 211.325 19 15 20, l,5ll 15 25 5, 51 HI 14 97 4. ,5110 Hi 15 5, 111 HI 16 47 5.975

19 . 19112 211,225 1 19 23 20,325 15 29 5,1'* HI 151H1 4,,5(«1 111-17 ! 5,600 HI 47 3.925

20 IIMHI 211. 1511 19-30 20,525 15- 33 5,i>lKl 15 (HI 4,I(K1 Hi- 19
1

5,625 16 47 5.900

'1 Is- 95 19.7.'ill 19 45 211,900 15 37 5,575 15 (81 4, ,300 Hi 20
'

5,025 16 46 5,830

22 lh-^5 19,4IH) 19 40 20.9IH1 15 42 5,,5.50 15(15 4,200 Hi-21 ' 5,li'Hl .6 43 3.785

23 IK f.M 19.1125 19 35 19,4IB1 15-40 5,,5H1 15 3,5 i 4.1.50 Hi-21 !
5,(ilio 16 43 3.745

24 lV7i iK.doll 18-97 18,275 15 40 5.450 15-37 4.120 Hi 21 i 5,600 16-44 5.715

25 l»-7,l IS. 475 18 95 18,11111 15-31 5.3I1II 15 38 4.1.50 Hi- 19
1

5.533 Hi .17 3.700

Jfl IN m 18,275 18 im 17,l».ll 15 25 5, l.Vl 15-411 4,ls5 Hi 20 3,535 Hi 43 6,070

27 IS-till IH.lmi 18-Nl 17,725 15 23 5,1011 15-43 4,2,511 1(1 22 5,575 16-33 6,530

28 1K-S5 18,275 18-75 17.,5.Vi 15 15 4,8011 15 45 4,29(1 l(i-25
j

5.645 16-63 6, .son

29 19 15 ' ts.n.'ill 18-711 17,21111 15 10 4,:i»i 15 45 4.3111 le 75 7.300

30 19 45 ' 19.02.5 18-70 17,iH«l 15 10 4,liMl 15-49 4.3311 !.!.!.' 19-M 7.690

31 211-115 19.750 15-10 4,1160 15-51 4.375 f , , ,

1 le-KS 8.080

.Vprll

17 17

17-70
IS 75 '

21 17

22 -.58 i

24-06 '

24 67
24 8,5

23 05
25 07

8.745
111,300 '

12,775
15,775
19,025

22.1.50

26,4181

30,2IKl

35, 31 Ml

30,2,50

23 40
23 30
23-15
22-80
22-53

39,3110

3S.8il(l

38.IHH1

36,273 '

33,050
i

21 (15

21-05
21 lis

21-13
21-15

28,275
28,275
2s, 4110

28, lino

2V.7IIII

1 25-10 37.2.50

25 02 39,8181

25-95 , 42, '.Mm .

20 27 1 43,9,50 i

20 Oo
1

43,0IH1

20 05
;

40,0.50

27.33
j

47,1IH1

27-30 1 4S.2il()

26 .55 1 4S.7.50

23-30
1

49,250
'

24-93 1
47.4IH1

:

24-05 ; 45,8110

24- 40 ' 44..5(HI
j

24.17 ' 43,3IH1 i

23-97
:
42,2,50

'

23-83
i
41,600

i

23-69
!
40,8(81

23-03 : 40,0(HI

23, ,53 40.0(m
23-45

1

39.6.50
|

I 1

22 31 33,i.K»l

21 95 32.225
;

21 70
I

31.1110

21-55 ; 30.425
21-43

!
29.973 I

21-40 : 29.715
21-15 2s,7lHi

21 01
i

28,100
20-88 27,350
20 SO : 27.225

20-73
i

26.9,50

20-04 ' 20.575
'

20 51 211.050

20-45 ' 25. will

20. 60 20.4IH1

21-20 2S, 9110

21 05' 28.275
20-93 1 27,8,511

211-75
,
27,1125

20 S3 ' 27,330

July.

24-93 ,
47,30'i

;

25 10 48,200

23 30 49,2,50

25 43 49,95:i

25 55 5-1, (15(1

25-65 5I.2IK1
':

25 78 51.90(1

25-87 : 52,4011 \

25-96
I

32,900
,

!6-10
I

53,6,50
j

.\m;u.-t

.

S'ptember.

24-23
24-20
21 15

24 111

24 10

43.700
43.430
43 ,

200
42,90(1

42,9IH1

22-89
;

38.7(K)

22 80 ' 36,250
22-69 '

35,725
22,55 35,050
22-45

1
34.575

21 lis 42,800
I

22-33
' 34,100

21-118 i
42,8IM1

;

22-27 I 33,723
24 119 I 42.8,50 1 22-17

1
33.250

2411 I
42.9,50

j

22-05
j
32.675

24- 13 ! 43.200 !
21-95

I
32.225

27.850

29! 125

30,425
;

,311,975

20-67
\

20 73
20-811

2083
21-15

21-10
21-09
21-06
21-06

21 H)
21-03

26,7110

27.023
27.223
27.3.50

28.7(81

28.473
28,425
28.3IH1

28.3IH1

28,275
28,275

20-95
21-115

21 25
21 55
21 67

21 07 311,973
;

21 (19 31,11,50
[

21-70 31,100
21-70 31,IIH1 1

21-73
;

31,223

21-79 31,,51M)

22-13 - 33,1,50

22 35 IM.liMi

37,l»BI

26-12
20-10
26-10
26-05
26-111

.33,7,511

33,0,50
,

53,0,50

.33.400
j

.53,1,50 I

25-92
\
,52.6,50 1

25-77
'

51,8,50
:

23-..5
,

51.21H1

25 57 i 50,7.5(1

25 50
I
50.350

24 13

24 15

2411
24-119

24 03

24-02
24-00

43,2(8)

43,200
42,9,50

42,830
' 42.030

42.5(81

42,400

25-4(1 ; 49,8181 1

25-27 19,100 :

23-17 48, ,5,50

23-115
i

47,imo
I

24-93 ' 47,3181 I

23-95
I
42,1.50

23-90
;
41,1810

23 83 !
41.0(81

23 80 41.330
23 73 I 41,1110

23-70
;
40.830

23 (15 !
40.6110

40.250

21-85
21-72
21 02
21-53
21 43

21-31
21-17
21-03
20 -8S

20.73

31.773
31.200
30.740
30.325
29,900

29.375
-..8.775

28.175
27.550
26.950

23 ,83
;

41.60(1

2413
j

43,2iHl

24-40
'

44,.51H1

24-0.-1 43..8IHI

24-«l - 40.0011

24-83
24-70

j

24-611

24-30 '

24 4H
24-30

!

46.750
,

46.0.50 I

45..530 !

45.(881 ;

ll.juu
i

43.95U I

23-59 1

23-43
23-35
23-27
23-17

2J irj

22-98

20-30 I 26. (KM
20-37 i 25.475
211-23

j
23.188)

20-17 24.675
20-03 24.20(1

39,5' :

39.0.50 i

38.650
38.1(81

I

37.7'"i
;

37.150

19-95
19-85
19-83
19-74
:v-f55

23.8<W
23.425
23.325
22.975
22.635

NolEB.—Marked thus k') interpolatiti

loe conditioiw < )cl<>l>er 21 to .April 19. indusivp,

SOOOO ahoulU be addtil to gauge licighte to rciluci; to station datum.



I2J l)KVM{rMi:\T tiF THE l\THI{lnl{.

I Monfhlfi Dischnnj, oj Sdshnfihnran Rirn\ at Tin Pas. f„r tfntrs i Ndin,/ Si nftmh, >

<»rt(>l>.T

NovomiImt

Janunry
Kclinjury

pnl\pri

Jun«-

July
AuRiivt
S.'ptcriilH

I'minai;.- iiriM, I41»,.'tK( miu^ui- iriilt-.-

!

1

T>ifir)iitrKr in ."'ti-iinil l-\.i't.

I'lT Si|>iiirf

Uiin

IWh in

i(u-nt*i* im

(IIT

'l'.>l:.l in
Mnxiiinitii '

Miliiniiiiii M.:.il Mil,- DruinttKi

\rnt
\cl.-r.vl

I'llii 17

j
Dfl.lOO

; M. 0.1(1 .to. 110 ' .115 0..1Mi ;i.i)»i.iii
' M,;fio ' I.V4W Jll.MS ' 20n n 22.1 1.77«,(M'

IS.OSO (i.a.vi lU. I.W ; 00«(i 07S b24.tv:
7.3»0 '. 11. (Wn 11. 4i:

1 "043 050 aiM.ioi
h.;o(p S.77(l t). .'07 00(2 1)44 .144.71''
ii,:uo 5.7'.MI ti.llKI 1 U 041 U (147 iWI.IKl'

j
57.MKI B.O'.M] 17,9011 1 120 O'l::! l.0«.1.ll.V.

' -T.2.V) W.SOl) IW.l'JO 1 4.1(1 (1 .1211 4.1H5.II.V;
H«.l«fl IM.U.VI »0,(1.V5 .MM II HOI 4.791».:IU.",
JO.SOO 74.VMI K4.tM!> 1 .W7 M4 5.207.32(
7:i,.i.>o

i

:«H5« 5«. LlfH 1 0-37H 43:1 1.4(11.(12''

1

! 24.000 :)1.7tiO 21J :;i8 I.HS9.».-,j

•W.SfM)
.1 «I !

'.'7.?IS.4|i

Junu:try
Kt'liniaiy

March
Vpril

May
Juw
July
Aunu^t

Kir V

2:l.N75 is.iuo 2I.o;b 141 U 18.1 1.293. 111.'

20. 1100 I7.()(ni 19.074 I2,S 143 I,I34.>INI
1«.K(KP 4,(1(10 7. 192 (HK (155 442, 21''

4.(i40 4. -,20 4.1X9 U 029 031 289,«li'i
5.B45 4.395 5. 1(17 ais 0038 2»8,9lil
N.IMO 5,715 8.314 042 0,04.s .188.23,!

49.2.50 8,745 .18.376 0'.'43 271 2.I64..5'2:!
39..100 25. ,100 29.846 200 231 1.83.5. I5l<
4(1. (HK) 27.025 12.70(i 0-219 244 1.946.281
53.750 43.9.iO 49.N79 334 o:H(.5 1.066,9411
43.700 37. 1,50 41.629 27S .121 ?,.55* (t6»
3«.70fl 22.825 2».3.i2 UIM 2i» l.746..1«.->

53.730 4.120 a,w» 1.58
' 1 14.5" 17. 134, Ml

S.\.SK\T( IIKW.W HlVKK .\T Hk.\I) OF (iu.V.ND HaIMUS.

Slalioii Xii. .) KL\.

HiMoii/.—'Vhv .station wa.>< cstiihlishcd liy E. H. Pattcison on July .il, 1012
and lia.-i Ix-cn in continuous oprration .since that date.

Location of .section.—Thv metering section is located in the S.W. J Sec ,'Jl)

'1)). 48, Kge. V.i. W.P.M.. 3,2()0 feet ahove the head of (Jrand rapids and 64(t
feet l)elo\v the Hudson's Bay Cor.ipany's T.harf, situated at the up{>pr end of
their tramway. The station is ojierated ii,s a boat station during open-water
periods. During winter periods, iwHsurenients are nir.de on the same cross
.section from the ice.

station is l.")5,10()
iJrainau' '/mi.- The drainage area of tlie river ahove the

square miles.

( hnnnel.— Thv section is located on a straight stretch of the river about
1,8(M) feet long. The hanks are high and not liable to overflo... The bed of
the channel is partly rock and i)artly of gravel and boulders and not liable to
shift.

a<iuye.~A vertical staff gauge is locat^'d at the left bank on the .section.
It IS secured to a crib which acts a.s a retaining wall for the bank. This gauge
W!is set on November 10, 1913. Prior to this date a vertical .staff gauge wa^
secured to the Hudson's Ray Company's wharf above the .section.



IIYhUOMErUK SVUVKY .U.WITOllA. \z\

15..I1. ..f ilusruMup- an- nlVrrcl to M.n.S. .latum, ll.is iM'ini! iipproxiniat.'ly

nil ail sea level datiiiii.

Disrhonir ,n,,ts,nrmn,ls. Since tl.i^ station was estalilisl.e.l ^lis<•l«i''^C••

measurements have l.een ..htaine.l over a
--''"KV J" w^''!'*'

-
''Z

''

I

7S!I.72, ei)rr.>i)on<rm>5 to a raiijje in .liseliarRe of r.lHM) to (t.,lMHl r.\...

lircnnls „n-iUM, . Interniitl.nt records of daily naURe luinht .xten.l over

a iM-riod from Aunu.t :<, WVl to September i\. m:\. duni.K the oj.en-wat. r

seasons. Continuous records of .laily gauKe lai^ht „ave been ol.tamed over

the periods from November 7. I'.U:! to S-pfn.b.r ... .1)14 and from Mar.h .,

Hase.1 on these paune h.itthts, ..stimates of <laily discharjje are available for

the foilowi.:. period': Au«u>. 1 to November :|.. lOriMay l. -o N,.ven.ber

11, H)i:j. April 2:5 to S.i)temb(r :., I'tH. March 2 to Decmber .51. IKl., an.l

from Aiirii 1'). UUti to August :{l, 1!»1S.

Uouoai.- The discharne <urve i- fairly well detiued betwe.n jtaune heiRhts

S.-).(A an.l Ml 72. which i- tli.' raiitje over which the di-char)ie m.asuremeiits

extend.

l)i.ilHtrnv Ma<.Hnmn,ls nf Snsh^Uh, ,ra„ Ulnr. nt lh.,.l of (lnn,.l l!n,,i<h, ,l,(rin,,

I hi: is.

I DraniiBi' :iii"i IVi.lD" -,iu:iri- iiiilf^.'

Mar. 1.'.

Mar l.^

M»r l»

Miir 17

M«r 1»

Mar in
M>r in

Mar 2(1

Mht 20
Mar 22

Mar 22
Mar 22

Mar 211

(iaUKi-

Hii«lit.

sn.-)-.'>T

sftv.W
HO.i 47S

(vfti JW
SOS .iw

;

sc a wa
,

WW *« '

Sia 4'MI

^a') ;i7<i

>0!i -VMI
,

1 )i^lmrKi'

^.tOs
s.7U:i

»,4H1
s.:mT
S.IWO
s.aiil

S,I42
S.2M
H. I'.ia

)l.44lt

N,««1
s 447
K.m<

It.Miii.rk-

(•uuei> lli'u'l

Criind Rapul'
7t4 97

7S.V(Xi

7h4s:i
7h4'<2
7>i.i no
7vi 0(1

7vi OU
7»4 »7

7S4'*7
7S4M
7»4 t4
7H4 M
7447:1

Mar 1.1

Mar Hi

Mar Ih

Mar IT

Mar 17

Mar 18

Mar. IS

Mar 19

(ilium*
l)i..4<'liarK4>

^

lirn.ark.
Ill-milt

1
(ia:u.' \U~mI

(Iraail Hapi'l^

7'.'> -K 7.1»1 7 >f' i-nMT .

7S,sr. S.OOIill

7S.5:l.5 K.OKOH '

7s.5:iii 7.1(S;l 4

7K3 :)« »,232 S

TSSM ».202n
7Wi:ri s,2fl4 (1

7H.5 ;u K. 2.11 1

N,,.., i in arnmnt .,1 l.a.l "V .<.mi.ti..a.- provailmu a. ll„- r.-iiular M„-.,-r ...turn ih- mi-u;<K-

Iho \<v alxml I OOU (wl alv.vi- U<-<l H""k rapul-

;., tor l^'ir wiTi' laki'n fniiv.
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IhiiUi CiitUin III iijht nnd Dischoryc of Siixk-iilrlutran liiirr, at Hinil nf (ti :ui<l linpiih.

for jiaii nf i/ii'r ending Scplcmhrr JO, IflT!'.

f Druinut' iiri<«, lU.lOO f>q(iart> mite*.

)

Ki'ltiTiHry.

:i

4
5

6
7.

8
9
10

II

12
13.

14

ig.

17
18
lit

20

21.

22
2.<

24
25

26
27.

28.

2U.

30
31

I
hi Hi I

I X4'JU I

I M-Sd
I

X4'58

M-52

Sw.-(t.
11.000

!

h.MO
;

S.IKM)

S.<IO<l
j

K.llOO
I

S.WIO
S.!«KP

Man
M"I3
M-36

j

tt.OOO

S4-3S 0,200
M'4i; ' 0,200

N4-.il

S4-43 !

M-46 I

S4'44
'

M'40

K4'3S
84-41
84-43
S4-40
8441

84-38
84-17

8-i-lO

84- LI

84-17

84-16
84-13
84-14

»4>ia
84-15

0,200
0, 200
0,200
!l,200

0,200

9.200
»,.i00
0,800

10,IIH)

10,400

10,700 I

11,WW i

ll,.i00 i

12,,iOO

14,100
I

14,300
14,500
14,700
14, yuu
15,100

.S<5C -It

84-16
84-15
84-12
84-14

8t'40
i

84 -.56
I

84-74
I

lv»-8:i
I

S4-0S
8.1-12

8.5-26

,85 47
85-73
S6 05
86-20

S6-48
.srt-74

8l>-il<l

87-21
87-46

,87 62
87-74
87-88
88-01
88-06

88-10
88-18
88-31
8n-4;
88-45
88-48

.<<T -ft I Scr.-tt. S<T -It.

15.300
j

8S-.52 t ,51), ,500

15, ,500 ,
88,56

I
eUl.lOO

j

15,650 !
88,54

i ,50, .800

15,800 88-.56 1 60.100 I

17,.5.50
j

.88 -.52
I

.50,.500
j

88-.5J i ,50,000
j

88. 60 i 60.6<K) i

,88-64 1 61,200
i

88. 66 i 61,400
|

63.100 '

S4T -ft.
i
SiT.-ft.

I

StT -ft.

80. 70 1 78.000 I 80 70
S!l 66 ! 76.000 i 80-68

5.4mi
4.600
5.200

.8'.|.6.'

H'l 57
SO 61

80 -45

80-51
80-6.5

1H.700
20.025
20, 725
21,000
23.000

24.150 S8 04
25.0(81 80-10
28,2(81 80-10
31,200 80-26

32.650 SO- IS

35,4.50

38.1.50

40.8.VI
I

43.30«
46.200

48,100
40,,5,iO

51,300
,52,000

53,500

80-14
80-12
80-17
80-16
80-22

.89-37

89-19
80 -I'M

80-25
80-28

.54,000 80-35

.55.100
j

80-40
.56.800

I
80-49

98.000 80-40

59.000

6.5.400

67.700
69.000
70,000
«i,800

i

68,200 I

68.000 I

68,700 j

68,,-i00
j

60,400 '

70. 100
I

60.000
I

69.100 :

69.800
j

70,300
I

71,300
72,100
73,400

I

<l,.i"U
j

72, 100

.'iO-66

89-74
89-82
89-71
80-82

80 05
.80-97

80. 94
89-92
80-97

S9-9S
80-M
00 01
80-05
80-86

,"6.000

77,2(KI

78,500
76,800
78,500

,80,,500
80,800
.80,4(8)

SO. 000
80,800

81,000
.SO. 400
81,500
80.500
70.100

I

89 -4S
80-51
80-42
89-45
80-36

.80-28

80-24
80- 17

80-22
80-20

See -ft

78.0(K1

76,000
72.8(10

73,7(8)

75.900

73. .100

73.700
72.4(81

72.800
71,500

70,300
60, 7(X)

68,700
60,400
60, 100

.80-05
I
66,000

80 08
I

67.400
89-11 i 1,7.800

88-99 tiO. 100
8-90 54,800

89,84
;

7S,.800

80-91
I 79.000

89-75 77,400
80-86

I

70.100
80-81

; 78,300

iOSO
89-74
80-62
cy-6,5

80-74
89-72

78,200
77,200
75,400
/a, SUO
77,200
76,900

88-88
88-93
88-00 i

88-82
I

88-79

88-75
88-71
88-40

!

88-24
88-24

Marrli

:
lii-illit.

I

clii.rhi-

Kwt.
i

,s«r -ft

85. 07 8,20(1
.85 -03 7,80(1

86 01 7,80(1
86-37 8.000
86-27 8,30(1

85. 82 I
8,,5(HI

85-52
'

8, 8(H)

85-31
I

O.OOO
H5--24

j

8,900
85-22 I 8,800

64,500
65,-2(KI

64,800
63,700
63,200

62,700
62,10(1

,50,100

5«,4ut'

55,800
55.800

85 07
K5 ()7

84-tKI

84 79
85 06

8.7(8)

8-6(81

8.,500
8,40(1

8,70(1

84 83 8..50(1

8|.82 8.3,50

85 06 8,300
85 ()0 8,30(1

84-87 8,225

84-72 8,300
84- (.4 8,,500
84-73 8. 600
84 -.56 8,800
84-91 0,000

84 .54 9,00<i

84-63 9,000
84-52 0,2(8)

84 57 9,200
84 46 0.100
84-58 0,000

S-ptfinljor.

,-(l'C -ft. ^^«•-tt

88-20 9.5,,3(8)

88 11- .54.200
88 02 53.000
87-87 51.200
87-85 50.000

87-79 50.200
87-82 50 .50(1

87-68 48.800
87 -.56 47.3.50
87 -.50 47,7.50

87 -.51 47150
87-45 46,050
87-31 44,4.50
87-26 43,8,50
87-22 43,400

87,16 42.7.50
'•7-14 42, .500

S7 13 42,4(8)
87 04 41.400
87-02 41.200

86-89 30,750
86,83 :.•), 1,50

86-78 38,(i(K)

86-75 38,300
86-74 3.-:, 150

86-62 36,001)

i
86 -ru 34.150
Mi 46 35, 250
^1)03 j;,uuu

j

86-39 34,990

1

Note.—OauKe hoiniitH mnrkcd thus (
' ) are interpolnted. 700 00 should bo adiled to gauRO heightb to reiluce to Btation

datum. Iceconditiuiu January 1, to May 3.
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Dailii Cnmjr llriuhl <i,„l Di.chani'' of Saxkalrh,',',,,. limrnhnr, (Imwl Raphls, for

ijiiir fiidiiKj Septinilu,' JO, /tf/,V.

I DruiniiK .ri<n, IM.IIK) M|U»re iiiiImi. )

NnVflllhor. llwH'iiilwr January

I)!.'

1917 I"

4
i

U
7

9
lU

II

\i
i:i

14

IS

t«
17

18

l»
-•0

21

a
a
u
2.1

.>«

27
28
i»
M
:t\

10

ll

12
13

14

H

lli

17

!•(

19
."«

23
24
25

26
27

i9
30
;n

1
(inUKi'

I

heichl

i
Fwl.

' MM
I

»ti'27 1

Kit 0«
Hrt'lll

M-!H

SB IS

Ml 01
HS !H
S.VWi
S.1 SI

Dm-
i-hurK*'

i H.-r -II i

I

:)4.osii ;

I ;i:t,:i'iil

I :il,ii««

:il.7iMi

30.I.VI

:i2,«r.'i

;m.H.'.'i

;i(i,ii2.'i

.in.3:.n

2S.il.'ill

I

(illUIEI' Oir*- (illUHH

hfiKtil .i-harKi< lit'iichl

Kwt. ' f<«>r -It.

K4 S9 21. 17.^

SB 07 :il.4m)

S.1 70 27, WO
H.'i nl 27.I.5II

W 71 JS.02.1

h.S-6ti I 27. .1 S

S4 SI

S4!i4
S4 SO
S4 72

s4 ii.\

s4 l>l

si ,VI

s4 49
S4- 2

S4 1)4

»l HO
S4 -tS

S4 HI

s4 .'i'

.'n.ViO
21..-17.')

20,47.1

I9.S7.1

111,

i
H,

!
19

I

XV)
O.MI

.Wl '

21111

12,1

,275
,971
,K2.-.

Oil I

S.1I1S 27,7,10

S.1-t>7 27.450
S,1,14 211,,12S

M.1 ,12 2ll.:l.KI

»5 47 25,»-2.1

s4 ,19 1 1S,(KK)

S4 17
I

IS. 771

s4 .14 I
1M,.1,10

K4 ,11
I

IS, 32.1

s4.1:l IS. 47,1

I

M 41
SI 21

S.1 II

2.1. «75
23.7.10

23.2.10

S.1 17
1
23.42.1

H.1 13 ; 23.100

s.1 M ! 22.825
S5 IS ] 23,,100
s.1 14

s.1 21

S5:il
SI- 12

23.17.1

23.7.10

24.900
23.UOO

S4 .17

SI ,15
I

S4 .W
j

S4..14
I

S3 .91
j

Ki.HX
'.

S3,B4
S3 -99 '

s:l-52

S3 IS :

IS. 775
IS, 1121

IK,7IHI

IS.,1,10

14,121

Kwl.
M4-39
s.1 02
S5 05
S4 10
S4'4»

SI .14

h4 1)0

S4 IIS

S4 70
S4-I)7

H4 6(1

S4 Ii3

S4I1.1

H4'll'.l i

S4 70

S4 117

54 119 '

S4SI
S4-9I1

55 04

S5 17

S4.SS
S4i|2

S4.S4
S4 S2

I).- I

I

cliflrK«>

S.V -It

i 11.700
ll,li.10

11.1)00 1

ii.,wH)

:

!
11,400

;

!
ii.Vio '

11.300

,
11.200
II. MO

: 11.100
;

;
11.0.10

,

i
11,000 i

I0.9.SO !

10, 9(H)

10, '.100

lO.IHIO

10,.s.10
;

lo.mio
111,925

\
10,975

11.000
'

10,1)00

;

10,700
,

10,,UNI :

10.4.10

14.1.10 S4.S5 10,41)0 i

12.700 S4 HO 10.3,10 '

12,425 S4 75 10.3ml 1

12.025 S4 ,13 lO.OIMI

II.SOO H4 .14 10.100 i

S4I)I) lO.l.jO
j

( itlUgl)

li(>iaht

i Kept
• S4SS

S5 ()5

S5 20

1

,s5 22
HI 25
HI 2S

S5 30
H5 33

H5 31

S5 35 :

Hli.34 1

Hi -311

S5 40

S5 37
SB- 15

SI- IS
I

.s.1 ,10
,

H5 .15
.

si -.13

H5-.1S '

S5-72
1

SI -73
\

S5 70 I

H5-Be
i

S1-74
M-BS 1

H5-70
'

S5-23 I

S3-08 i

Ok
\
clittrKi*

Kebrunry

(iauici* ItiM'

h^inlit rliurgv.

Kwl
I

.<«. (t

sunt
i

S5(IB
S5 03 '

s50l I

S5 02
;

S(.9'l

S5 01 I

si 9s

S5 00 i

s5 02

S4 99
s50l

i

S5 02 :

M.04
I

i
H5-05

!

I H3-07
'

SI 10
: S5.|2

!

s.1 09 I

j

S5-I3

H5 II i

I s.1- 10 i

;
S5-I4

' S5-I2
i

SI- 15

' H1.I7!
ss.is 1

; S5-21 :

Marrli

OaUf.'
hiMnlit

FM>t
HJ.|» I

S.1-22 !

S3 -20 I

S3-2I
S5I7

H5-15 !

H5-1H i

S5-20
I

S5I9 '

S5 21
;

S5-24

S5-27
i

S5-2S I

HI 31

S5 31

85 35
S5 3ft

S5 35
S5-3I

S5-29

1 83 2H
I H5'27
:

85-29
I S5 30
i

H5-32

! 85 31

; S5M
I 85-33

S3 36
I

85-41
i H.5-35

Di).-

cliarKi*

Sw.-(t
7,400
7,400
7.400

1
7,400
7.400

! 7,.375

i

7,325
7.3SS

I 7,350

;

7.400

7..100
7,600
7,700
7.800
7,8*5

8,050
8,110
8,340
8,230
8.250

8.30O
8,350
8,400
8,4.10

8,500

8,5.10

8.600
• 8.660
8.700
8.H00
8.900

.Vpril

85-29 1 9.(M8I

H5-2I 9.1(10

85 19 9.200
S5 22 9,300
S5 10 9. 1(1(1

H3 111 9,.100
S3 19 9.800
83.22 10.2181

HI 21 10.325
S3 2b 10.,175

May

SB. 42 34.8.10

HB-44 • 31,0.10

SB 49 I 35.,1.10

SI) .12
i

:11.900

SB -.10 ;
35.8.10

Hfi-.13 ' 3B.O0fl

SB .10
I

:15.B.10

,SB.B4
i

.37,100

SB lis
i

,37,,1.10

SB «B i 37.3.10

1

86-14
86 OB
85-95
86 01
S5 97

32, lOO
31,300
.30,2.10

:10,800

30, 110

July.

SB- 19 :
.32..1.10

SB ,32 I 33,850
86-29 I 33,5,1l»

H6-.13 1 36,200
86-62

j
M.mO

I

sB-22 32,H.10
:

SB 04 I 31,100
86 04 I

31.100
SB 02 30,900
S5-97 :10.I.10

s:r47
83 -.19

Kt-73
I

s;i-8« i

83118

;

8413 15,725

84 25 I IB, ,125

S4-37
I

17,3.10

18.32.1

19.200

20.2.10

22. .125

24.7.10

2B,H00
28,630

1 1 , 7,10 86-1)8

12,425 S8B9
13.2.10 86-74

14.025 S6-.17

14,775 86-46

84-51
1

84 63

84-77
83-116

85-33
S3-.17

85-78

M-88
86 03
50 Id
86-24
8«-35

29.600
31.000
32.210
.?3,0.10

M.I.W

-j\

SB 41
86-44
8B-33
86-55
86 43

86-43
SB -37

86-24
86-09
86-07

86 09
86-11
Kit- 1«

86-18
86-14
86-17

37.510
j

37.6VI !

38.1.10
i

36.400 '

35,2.10
i

i 35,030 I

35.0.10 I

! 33.950
36,200 I

35,1.10
i

34.950
I

34.350 I

33.0.10

31.600
31,400

31,600
31,800
32 2.10 !

32,4,10

32,100
32.350

86-12
ssrni
85.96
85-85
85-74

85 70
85-97

SB 02
S3 -85

86 04

,H6 00
8,1-89

85-98
85-91

85 95

31.900
30,6VI
30,350
29,300
28,300

27,9,10

30.430
30,900
29,300
31,100

30.750
29.700
30.5,10

29.900
30.250

I

,8390
I

29.800
85-98 I 30.550
.83-21 ' 32.7,10

86-17 32! 350
86-13 32,000

8671
86-67

SB. 84
S6-73
SB -90

8B'96
87 02
87 06
87-08
87 II

87 24
S7-29
87-32
87-28
87-20

87 31
87- 39
87-42
87 -,16

87-58

.37.8.10

37.4.10

39.2.10

38,300
39,18)0

40,550
!

41,200 I

41,600
41,8,10 1

42,1.10

43,650
44, -2(81

44,.MO
44. IIH)

44,200

44,450
45,3.10

45,700
47,3,10

47,600

.\ucuiit

.

87 .10 ;
46.6.10 !

87-.12 1 46.900
j

87-57
1
47..VMI

87.VI
i

47.2.10

H7.19 i 47.7,10

i

87-BI
I

48,000
87-66 I 48. BOO
87-62 1 48.100
87-47 ' 46. .300

I

i
Spptomber,

87-50 46,650
87.49 46,,150

87.12 46.900
874I i 4.1. OUO
87-43 45,8.10

87-47 46,300

87-44
I
45,950

,

Not**.- lee conditions

<tutuin.

l)«vn.l».r 1 to .\pril 8. in<-lu«ivc. 70000 shoul.l be n.l.le.1 to unuge height! to rcluiH- to station



I-M liKPAftTMKSr HF THE ISTEHiOH,

Monthltf DiMrhnnft of SitMkiitchnrtin Hin r at Ihtui ofdrniul Uiifti't.<Jor 71///.S rndimi

Stptrmhrr .'id, IfUT tS.

\o\t'iiiU-r

Kchruarv
Mnnli
\pnl

Juik-

July
\UKU!>t

I')..

Novf iiiUt

Janimr>
Kfl«ruar\
Munt.
April

Juw
Jul\

(l>riiiRa|*> i»rt<H, I^^, 1<M) wiiuurt* miU'w i

Mofltt)

I'hf ptTtiMi

Nut." MurWi-ii thu-- '.Miinnh'tl.

Dmrhtiritf m Sti-timl-fWt Itun < >rT

IVr SiiMirr
1 troth in

ineiu^ on TilUI in

Mttliriiuln MinittiuMi Mran Mil* Dnuawv Arri-fivt

;3.imn 47.41KI (11 .V21I 0347 II 45* 3,7»3,j;i

M.3MI as.Jini iS.7\m 0231 II 25l> 2,^2»,^i.^i

39.300 17 HOI .'11.420 132 II 152 1,255,57
in (MHI' tii:i II UH 9X3. Ni

III.4IKC 11 fl<17 It 1170 577, 5HT

V.^IO 7, mm 1.,W3 II 055 II IKM 5211, Ml
15.100 M.W"! III.IHI3 II OM OTA «JO,92.'

H.onu I.9.:ii«i ;m.3M 235 2:1 2.237,22:

73.400 ,W.,V«1 ««.,W0 i|.42« II 47(1 3,II«I.7H..

Ml, SOU 74.IK«l rii.23« 1151 14 11.M.I 4, MO, 72"

TK.IMO M.»f' lt7..Vt9 415 .V>2 4,U2,5«.-.

119,300 34.I.V1 4.1.872

;ii«,2u»

IP-2W

024*

II 3IA

3 :I3«

2. 510, SUA

Nl,sao 7.H(MI 27.«55,4H^<

:i4,nM 22,WS 27,44« II 177 2l>4 l,«(i7.,ViS

:>l,57i IMXMI I7,«3I » lU 1211 1 (1««.9«-

li.;no lo.nou lO.DWt 1) 070 1*1 «70,«».'

.
II.40I1' 00«l 070 ,177-9^1

.
:.«*>• (H» 0(151 422,01-1

S,iKKI 7..125 ;.»7« 11 051 II 1150 4110, (Hm

:14.IM u.nou 17.759 0115 12H i.05ii,iA;f

.'U>. ISO 31.400 M.WIS 224 25* 2,l40,«7li

.12.HS0 27.880 3II,S70 OIW 221 l,H24,9lt.'

47.600 32.55U 42,005 II-271 0312 2,5»a,7W
4«,SU0*

18,M2

n.»oo
1

:ii« 2,M9.1T:1

j.
_._--._..

121 13. MO. OKI.

lAIUKOHD HI\i;i{.

FaIKFOKD HlVKK .\T Faikfoki).

Ilislorji.—Tlic .station \vii.s established tiy (i. H. Huniliam on June 27, IIMl'

and lias been in continuou.s oixration since that lUite.

Lination of Srctioii.- T\\v meteriii)? st-etioii is hjcated on the (hjwn stream

si(h' of the Canadian Northern Hallway bridge which crosses the Fairford river

at Fairford, two and one-half miles below lake Manitoba.

Dniinatjc Arfo.—The drainage area of the river above the station is ;{|,!«MI

square miles.

Vhatmel.—The section is located in a straight stretch of the river,

nine hundred feet long. The channel was originally divided by fifteen |)ier>

of the bridge but in 1914 the old bridge was replacetl by a steel structure

resting on piers which tliviih- the channel into four .sections. The old piling

was entirely removed.

The bed of the channel is gravel and not liable to shift.

The full discharge of the river i-^ confined within the limits: of the section

at all stages.

(lauye.—A vertical staff gauge is secured to the first bridge i)ier from the

left bank. Heconls from thi.s gauge up to the end of 1914 were referred to C.N.

H



iiyin{i).\ih:rnic si nvEV mwitoha I.'7

<latiiiii, lull iluriiiK un M.H.S. n'loiuiuiHsuiuf survey <>f the nv.T iii \\t\i llit

KUiiHi- WHS tuil in to M.H.S. ilutiim, aiitl ri-conls followiiiK thf i-iul of IftI »
wyrr

rrfirrcd to tin- liittir (liitiini. In this rcjM.rt all m-onU ohtainc.l at tlii> stsitioii

since its estaliiishmiiit have Iwen rtdurcd to M.H.S. <liilum.

DUfhaiiif MiasiirniKiiln. Shut tlir station was cslalilislifd, .liscliarui'

intasiirfmcnts liavr Ixcn olitaiutd ov.r a rangr m xuunf hiiglit of >s01-."il to

H(r)7(>, corn-siioniliiin to a raiini' in (ii-rliarnr of 'J.7(HI to S.tMM) c.f.-.

HccokIx Ariiilahh. A roiitiinioiis r.cor.l of daily naiiKi- lifight witli a<roin-

panyinic rstimatid daiiv di-cliarnr^ is iivailal>li' from .June 2S, 1!M2 to S.ptiinli.r

:tt(. IIMH.

Kstiniatcs of daily and mean nionilily di-cliaruc for tlii' aliovr jxrioiU hit

also availalilf.

A nil mill. Tlic disi'liarnc curve is fairly well deliiied over ilie entire r-iine

covereii l»y tlie ol»erved ({.lURe lieinlits.

hi^rhiinji Miiisiiiiiiiiiil (>/ Fiiirfiiiil Ifinr. at Fniifiinl. fur l!>IS.

IHtr. (i;iUl|r

ni'lKiil

Fwl.



i» i)h:rAur\tH\r ny riiH ixruHinu

Dnilii liisrhin-fir in Siriiiiil Fnl itf t'liiifnnl liitir, iil Fitiifiinl, fur iiiiii

I niliiiii Si jil, iiiIh r .in. I!)l .' iiiiil i/iiir iiiilinf/ Siiilvmhir .lO, t.'H.I.

iDritimiiii' iiri-ii. il.tmu >«<iu.->ri- iiiilim
|

.'/' "'

I'JII tJ

J

1
4
i

«
7

«
10

II

11

II

14
II

I*

17
11
It
U
II

»
n
N

It
»
M
:»
)l

Urt \.n IKv I ;„B 1,1. \l„r \pril Mu iuru-

U.OW)
111, ft.'H

A. Mil
T.HJll

M2>l

:.*.w
7..VMI

7. 4711

n.uio
7.H,V)

A.OM ;

7,700 '

«.?40 '

A.uin
D.mo

»..'7II .

T.tVU
;

!t,i«U

H,i'«
7,*7CI

Am

7.47U
'..mi
7.H.V1 !

I.ilfl
i

D.nw) :

'

,
11.11

.it.li

,
IW)

Ml

»,»W i Ici.Ufi

H.J40 H.il.'ll

7.1.WI 7..VVI

;.M,i« 7.11.11

><.:i40 7..^Vl

|<.;I40 7.U.11

M.UIO 7,71111

«.:il(i tl..A.>li

7.47(1 :l.it.'ii

H.i4ll «..'tii

7,t7D H. 0(111

7.ll(i(l li.4MI

7,47U 7.470
7.400 7,470
7,470 7,H40

7.HJ0 1.24(1

1.(100 7.1.V)

1.34(1 7.17(1

i.n.vi K.MII
7.H.VI II (I.VI

7,47(1 '1 \VI

»,tm l^.<^tl

».w> 7,V,i.

H,4l«l
,

7.7:f

7.470 : 1.:i."ll

7.4™ H.liKi

7 ,
a.Hi

7.»:M
7.l'«l

(i,.1.1l

(i.TKl

6.71"

((.nil

l,.'*i

I

J

3
4
,t

II

7

H
»
l»

It

12

13
II

15

l«
17

l»
19
.>0

.M

tl
23
24
.>S

;!«

27
28
2»
30
:il

1..'40

1,24(1

7.!I20

i.ino
1.1K0

7..W)
«..'!20

1,740
j

1,010 ;

1,740
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m Daily IHscharge in Second-feel of Fairford River at Fairfoni for i/ears emiina
September 30, 1916-17.
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1.950
2.030

I Mar.

1.370
1.410
1.475
1.499
1.576

1.636
1.630
1.525
1.626
1.580

1,610
1.760
1.540
1.515
1,615

1.405
1.615
1 5:10

1.545
1.740

1.600
1.495
1.560
1,725
1.640

1.5.30

1.690
1.795
1.775
1.765
1 . 706

2,060
2.0tO
1.810
1.875
2.130

2,230
2,185
2,070
2,215
2,10U

2.070
2.060
2.306
2.160
2.230

2.090
2.130
2.9.'<0

2.165
2.240

2. 195
2.355
2.286
2.285
2.283

2.336
2.183
2.410
2.260
2.375
2.340

April.
I

.May.

1.700
1,343
1.706
1,626
1,640

1,630
1,373
1.615
1.7.50

1.740

1.750
1,420
1,776
1,795
1.855

1.795
1.766
1 750
1.860
1.830

1.865
2.000
2.(H)0

2.060
2.020

2.040
2.000
2.020
2.00t)

2.000

2.270
2.216
2.215
2.240
2.216

2.355
2.260
2.460
2,400
2,426

2,305
2,260
2.330
2.330
2.410

2,366
2,400
2.4(K)

2.426
2.330

2.330
2..175
2.435
2.435
2.435

2.435
2.410
2.410
2.375
2.390

2.100
2,100
2.090
2,0110

2.020

2 p.,

2.080
1.850
2.100
1,420

1.760
1.960
2.(HI0

2.205
2.000

I

l.,560
i

1,795
I

1.690
I

1.940 I

2.100
I

2,100
!

2.275
I

2.205
I

2.100
2.020 I

I

2.100
2,605
2.505
2.165
2,205
2,485

June.

2.(H0
2,306
2,299
1.410
2.290

2.933
2,495
2.686
2.566
2.4<3

2.683
2.7M
2.820
2.435
2.205

2.000
2.2IIJ

2.100
2.060
2.120

2.3'"l

2.2UO
1.640
2.250
2.563

2,485
2.435
2.C80
2.805
3.430

July.
I
Aug.

3.170 I

2.960
I

3.110
3.265 '

3.605
I

3.110 I

2.710 :

2.960
3.080
2.960

3.110
3.020
2.960
3.236
3.263

2.990
3.110
3. 300
4.170
3.263

3.110
2.960
3.990
3.080
3.020

2.790
2.820
3.080
2.960
2.990
2.820

Slipt.

2.'.0 2.486 2.240
2.,33 2.100 2.100
2.433 2.390 2.260
2.435 2.166 2.73,5

2,436 2.546 2.710

2,435 2,.V15 2.960
2.435 2..VS6 2.990
2.390 2..H5 2.295
2.390 2.!»90 2.334
2.435 2.620 2.803

2.400 2.20? 2.900
2,390 2.605 2.820
2,425 2.570 2.803
2,320 1. 810 2.534
2.410 1,355 2.535

2.435 2.230 2.765
2.435 2,505 2.845
2.960 1.906 3.020
2.250 2.960 2.900
2.206 2.040 2,990

2.320 2.425 3,430
2.2.10 2.375 2,875
2.365 2.530 2. OHO
2.410

1
2.680 3.110

2.000 1 2.605 1 3..585

2.205 2.790 3,110
2,320 2.9IK) 3,330
2,435 ' 2.685 2,900
2,100

: 2.806 1 2.990
2,090 2.960

1 3.605
2.204 2.960

3.285
3,110
3.235
2.960
2.900

2.686
2.845
2.960
3.265
2.6.10

2,990
2.765
2.875
2.8«5

;

2,820

3.080
;

2.735 I

2.710 !

3.110 I

3.366
I

2.685
2.766 I

2.533 '

2.460
2.000

2.100
2.320
2.4&>
1,960
2,320
1.610

.VoTr. Irr mn.lilinn... friiin \..v,-iiil>,r 12. Mll.i, t.i .\pril .'I. 1916. iin<l fr.ini ( HU,\wr 2^.

2.205
2.485
2.620
2.960
2,990

2.750
2,710
2.275
2.684
2.433

2,695
2.6,10

2.620
2.875
2.630

2.710
2.660
2.630
2.605
2..506

2.685
2.320
2.140
2.320
2.410

2.436
2.645
2.250
2..555
2.990
2.6X6

April 22. 1917

2.205
2. 165
2.1100

2.120
2,820

2,710
2,4,15

2,340
2,390
2.4.15

3,430
2,734
I.,155
1,055
1,640

1,740
2,000
2,n«l
2.140
1.8.50

l,57.i

1 . 775
1.98(1

2,(KHi

2.0tt(i

2.00(1

1.940
I.»(k5

2. 165

2.,121

1

2,660
2, .190

2,365
2.6.10

2.32(1

2..191

1

2.710
2.2.5"

2.28.1

2.(>ll.'i

2.7111

2.43.)

2. 4.1.)

2.11)0

2,1)(1.'.

2.«)li

l..i.V.

2.i:(.-,

2. 60.')

2.(i.v")

2.6711

2.7,')0

2,IHI(l

2,47"

2, 2,51 J

2,.5.V)

2. 820
2,,VMi

2,. if I.".
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Doily Di.rhiinir in Sno>i,l-feet of Fairjord River at Fairfoal, for near ,,„lin<j
September 30, WIS.

ItJroinaue area, 31,900 miuam miles 1

l>ay. uc. ,\ov.
\}^L. Jan.

1
Keb. Mar. April. May.

1 June.
1

July. Auk. Hept.

1

1

.1

A

2,790
2,4.1,'i

2..««
2,211,5

i
1,3.M

1

2,435
2,425
2,425
2,495
2,435

2,130
2,260
2,160
2,020
2,110

2,175
2,120

1 2,230
2, 195

2, 130

2.150
2,000
1,930
1,S95
2,175

2,2M
2,295
2,355
2,150
2,090

2,230
2,205
2,363
2,.385
2,433

2,,120
2,410
2,020
2,96(1

2,3S5

! 2,000

i

2,605
1 2 ,,555
' 2,645

2,960

' 3,570
\ i.mi
\

2,790
I 2.960

2,670

2,685
3,020
3,050
2,975
2,875

2,820
2,875
2,435
2,505
2,820

1

^ - . . ,

'.1
. .

in

2.2.W
2.230
2.430

1
l.WW
2, 790

2,410
2,425
2,425
2,375
2,;M

2, 130

2,0S0
1,960
2.000
1,913

1,990
1,925
1,930
2,1111

2,000

2,090
2,160
2,215
2,240
2,215

2,110
2,160
2,040
2,010
2,215

2,423
2.410
2.400
2,425
2,495

2,1011

2,320
2.410
2,020
2,1140

2,76,5

2,7,15

2,645
2,8211

3.080

2,505
2,685
2,930
2,685
2,750

2,975
3,020
3,110
3,205
3,605

2.a«o
2.S8&
1,810
2,570
3,110

II

12 . , . ,

i:) .

H .

2,205
2,4li5

2.205
2,320

,

2,11011

2,275
2,355
2,:i55

2,330
2,375

1

2,060
1,923
1,950
1,925
2,1170

2,mo
2,0211

2,1190

2,295
2,120

2,175
2,090
2,020
1,9.50

1,990

2,175
2,240
2,215
2,160
2,215

2,460
2,435
2,445
2,305
2,485

2,580
2,4:15

2,320
2, KM
2,2115

2.75(1

2,821)

2,580
2,685
2,S20

2,960
2,975
3,110
3,050
2,435

2.790
2,3411

2,763
2,805
2,685

2,630
2,820
2,710
2.553
2,435

Id ,

2,445 1

1,3,55

2.2115

2.,34(1 I 2, 1H5 2 260 1 930 2 330 2 435 2 183 2 76,5 2 7,15 2 6S5 2 205
2.320
2,275
2,250
2 435

IS ,.

IS .

2,340
j

2,330
i

2,40<l 1

1

2,215
2, 130
2. 195
2,050

2,215
2,205
2,175

2.110
1,970
1,915
1,950

2,230
2,340
2,375
2,195

2,410
2,435
2,443
2,485

2,1110

2,3115

2,820
2,410

2,96(1

2,945
3,020
3,603

-',975

2,960
2,435
2,555

2,820
3,110
3,233
3 1195

-'1
.

,

-•4

V, ...

2 4,Vi

1,353
1

3,020
2.70,5

1

2,!HI0 :

2 425 \

2,330
1

2,340
1

2,280 1

2,193
;

2 110
2,205

1

2,l!i5
i

Ii95ll
1

1,923 1

2, l.W
1,960
2, 130
2,195
1,925

2,010
2,175
2,,105

2,340
2,090

2,230
2,260
2,375
2,2»5
2,330

2,505
2,4,15

2.205
2,3411

1,830

2,3115

2,410
2,5611

2,000
2,020 !

2,68.5 !

2,790 1

2,9(1(1

2,735
2,H20

2,660
2,710
2,990
2,433 '

2.700

3,110
1

2,610
;

2,990
i

3,2115

3,110

2,685
2,20S
2,320
2,460
2,495

2«. . ,

-•7

.'S

:»
JO . . ,

31 . .

2.4,Vi 2„32(1
1 1,960 l,l«5 2,205 2,340 1,5311 2,205 2,805 2,685 3,021) 2.685

2, 785
2,385
2,205
2,020

2,4t>0

2,765
2,445

2.330 .

2,320 ,

2,205
1

1,S93
1,923
1,S95
2,120

,

J.lHi

2,070 !

1,915
1,875
I,S75

2,070
2.175

2,365
2,385
2,355
2,305
2.2S3

2,320
2,275
2,000
2,383

2,1IH1

2„5liO 1

2,685 '

3,110 :

3.123
'

3,6(15

2,483
1

2,3.83 '

2,363
;

2,763
2,4N5

1

2,700 1

2,9«U '

i.'m

:

3,270
3.140
2,960
2,845
2,930

ntliiiKu." S'c.vi-nili r : 1.1 ,\ )ril 1, inc ttuivc.

-. ^ "*-
.

'

NdTt, ICTi
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ifcj
MoirJihi Dixchariiv of Fnirford River, at Fairfordjor part of 1912 and i/ears endiin,

September 30, l9l3-lo.

lUrainxe arra 31 .MX) niiiutrr niik-^t
|

July
Auftutt
S'pteliilitT

Uiflohurge in Svc(«(l-Feet.

Tlir ppritMl

*>ctt)lier

N'ovelnlwr ,

l>eceml)or
ianuary
February
Marrh
April
May
June . .

.

July ..

AufUHl
September

The ye«r

I tctotter

Voveinber
Decern ht>r

January
February
Mareh
April.
May
June
July
Au<UM
September

'I lie yerir

* ctc»l)4>r

Novelntier
IJeeenilier

January
February
Marrli
April

May
June
July
AuKU-<t
Septelnlwr

riie ye,ir

Maximum.

IO.i2S
II. 090
10.12S

11.090

n.iiia

N.320
».«90
S.SIO
6.240
«.7W)
;.i»o
7.920
10.129
10.129
9.180
11,490

11.490

9. SMI
7.320
'.330

«.330
5.880
S.970
g.120
<l.«90

7.8911

7. .MO
(t.«8a

7.090

9.880

9.360
4,8m
3.890
3.939
3.730
3,289
3,110
3,330
3,3»9
3,209
2,«n
2,930

.1,160

.Minimum.
|

Mean.

9.0.VI

9.310
3.620

3.620

A.080
6.210
9.970
9,030
5.280
9.200
8,920
6,210
7,190
7„Mfl
7, .590

5,910

9,030

5,360
5,69(1

9,920
9,6.10

4,789
4,9a5
9,080
9,690
3,640
5,630
4,399
3,640

3,640

3,349
3.,M9
3,2n5
2,686
2,820
2,999
2,999
1.810
2,320
2,433
1.390
1.36.5

l.:il).-.

7.792
8.061
7.491

7,798

7.7.V5

7.380
6..598
9.720
5.775
5.96«
6.913
7.320
8.076
8.891
8,324
8,041

7,239

6,942
6.632
6.449
5.944
5.243
9.347
9.644
6.4,52

6,489
»,.532

9.2.39

4.874

5.989

4.349
3.988
3..590
3.381
3.272
2.97.5

3.».%5

2.670
2,tt(i2

2.813
2.479
2.0.16

3.122

Per Square
Mile.

0-24.-.

0-293
0-234

0-243
0-231
0-209
0-179
0-181
0-187
0-217
0-229
0-293
0-279
0-261

292

0-227

0-218
0208
0-202

|g>i

0-164
0-168

177

202
0-201
0-205

164
0-153

0-188

a-13(>

125
0-113
0-106
(1-103

0-09:1

092
0-084
0-09.!

0-088
0-078
OtH

0-098

Uun-( >IT.

Depth in

iacnea on
Drainace
Area.

0-280
2«3

0-261

0-831

0-280
0-2.58

0-236
206

0188
0216
0-342
0-264

2»2
322
301

0-281

3-181

251
0-232
0-2;«
0-214
0171
0-194

198

23:i

0-227
0-23B
0-189

171

2 ,5.52

0- 1.57

0-1.19

130
H-12;

0-lU
lo:

103
0-097

104

102
0«)

II U71

'T
I

.m\

Tiilal in

.\ere-feet

.

476.6."i.'

499. 6.5J

443.36.'!

l,439,3:<h

476,8.17

439,14(1

403.2:12

351.7111

320.728
:<66.8.19

4ii.:i4!'

490.09(1

480.597
546.682
511.82li

478.470

3.2.16, 6.5(>

426,84:1

.194.6211

396..5:«

369.48<i

291.177
.128. 77(1

339.8:is

396.72:1

386.I2I>

401.6:1:!

322.13:1

2g0.02h

4.334.808

267.4l:l

237..KKi

220.74(1
207.8!ll

181.721

182.927
174. »4^
164.72:i

176.24!!

I72.9<)4

152.42::

121.147

,2.5l^.(i^^
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Monthlif Dischartfe of FnirfnrH River, at FairfonI, for tfcars ftnl{n(f September 30

lOminaiEi' arm 31,900 Ai|uuri- niilc>!«.I

Mimlh.

October
November
December
January
Kebniarv
Marrh
April
May
June
July
AuKuiit
September

The yenr.

< ctolier.

.\ovenil»er
I>ecember
January
February
March
April
May
June
July
Aucufft
SoptpnitKT

Th.- y

i tctotxT
N'oveniU'i
I>eceni!H'r

January
February
March
April
May
June
July
AuKu.-'t

St'ptrniVHT

loiti i;

lUv

Diacharge in .''<M<ond-Fwt Kun-Dff.

Depth in

inrtiei* onPer .Square Total in
Maxiiuuiii

.

Minimum. .Moiin. Mile. Drainage Acre-feet.

^
..rea.

2.930 1.460 2.131 067 077 131.031
2.320 1.515 1,911 0060 067 113.710
2.000 1.515 1.78.) 0055 0063 108,527
l.7iW \,M0 1..M3 0048 0055 94,874
I.S95 1.344 1.552 049 0053 89,275
1.795 1..170 l.iS*? 0050 00.58 98,200
2.n«o 1.420 1,764 0055 0061 104.968
2,905 1.420 2.051 064 074 126.111
3,430 1,410 2.372 , 0074 083 141.139
4,170 2.710 3.121* 099 0114 192.332
X.MS 1,610 2.724 0085 0098 167.496
3.430 1.055 2.112 0066 0074 125.669

- — — - - _- _ . — . _ - -«v^--——

—

4.170 1.055 2.060 0064 0-871 1.495.102

2.710 l,:i.V) 2.269 ' 0071 082 139.513
2.1105 £.050 2.267 0071 079 134.897

1 2.42S 1,750 2,O0S 0U3 073 123.467
.1 2.205 I.6M 1.910 060 0069 117.440

2.230 1.715 1.916 ! 060 U 063 106,413
2.J75 I.MO 2.175 ! 068 0078 133.737
2.4M 2.215 2.3.54

2. .360

074 O0S3 140.068
2.1)60 2.000 074 ll'0»5 145.110

' 2.gw I.3.M 2.4,W 1 077 086 146..126
:<.«» 2,100 2,lt«l

i
1190 104 175.911

1 2.1190 2.140 2..vt4
;

0081 0093 I.M.g8«
j

2.900 1.355 2,49« ,
078 087 148.527

'

a.oas 1.355 2, SOX
._- - -

j

072 0-!t83 1,670.519"

1
2.71)0 l.:l3.i 2.33(1 cj.|i7:t II UM 14!,>«I9
2.4*5 2.195 2.:«7 074 ll0^;i 140,2:.l

: 2.2liU l.)i»5 2. 0.51) (I'OM II 074 I2lt.4ia
2,2»5 I.M5 2.074 n 1(65 r 075 ' 127,525

! 2.a40 1.895 2.091 II 0«6 II 069 116,128
1 2.:tM 2.010 2.24M 070 II »S1 118.224

2..W5 i.asi ;,3.19 1)073 II ()8I 139.180
:i.i:5 2,000 2.;i8l* II ors l)'<6 146.832
3.aas 2.000 2.77.N It os7 mi? 1M.-102
3.57U 2.435 1 2.790 IIH7 II 100 171, -MO

1
:l.«09 2.34« 1 2,969 ii'dta 11-107 182,557

i .i.m 1.N10 2..505 079 n-088
: I49.05S

1 :l.605 1..W2 2:413
;

0(l7li : 1-(I:I2
1

1,746.932

THim TAHIKS ()!• 1,AKK W I X N I 1M:( i FUOM THK VAST.

HKt)KKMIK.\l) HiVKU \T SlNNOT.

Sliilion Xii. •s.l,.

HisliHi/.- Tlic station \va.« c.stahli.slicd liy C H. Hiiniliam on Mav oO,
liH2 and since tliat date lias Uvru in practically continuous oiwratioii.

l.ociitioii of Siclion. -T\n' inctcrinK section is located in tlie S.K. \ Sec.
32, Tp. 12, Uicv. S. E,P.M., on the downstream side of the traffic bridge across
the Brokenhead river, nine hundred feet north-east of the Canadian Pacific
Haihvav station at Sinnot.



1S4 DEPARTMENT OF THE INTERIOR.

Drainage Area.—The drainage area of the river above tlie station is 530
square miles.

Channel—Thv .section is located in the centre of a straight stretch of thenver about six hundred feet long.

t I. I^i ^^ ^[ ^l'"
<*.*'«""«'' i'' of clay and boulders an.l fairlv permanent. The

full di.scharge of the river is confined within the limits of the blinks at all stages.

t.u^T^^~^
vertical staff gauge is secured to a pile on the downstream side

of the bridge and is referred to a permanent M.H.fi. bench-mark, located twentv-
t^hree feet .south-east of the bridge. This bench-mark is set to an arbitrary

Discharge Meamremenh.-timvv the station was establisjied. di.scharg,-
mea-surenunts have been obtained over a range in gauge height of 90 41to 95.36 corresponding to a range in discharge of 3 to 1,100 c.f.s.

Records Available —Coniimiom records of daily gauge height hav(> beenobtained for the following periods:—From June 8 to November 30, 1912; fromApril 29 to November 30, 1913, and from April 2, 1914 to SeptemiH.r 30 19?8with the exception of from the 7th to the 10th of April 1914. Intermittent
records were also obtained during December of 1912.

Based on these gauge heights, estimates of dailv discharge are availab!.for the open-water period.s.
"* ui.au>.

Estimates of mean monthly flow ba.sed on gauge heights and actual dischargemeasurements are also available for the whole of the above p..riods.

Accuracy.—Vol- the ofien-w ater .seasons, the discharge curv.- is well defineribetween gauge heights 90 3 and 92..'-,, from 92.5 to 95. .5 it is fairly well defined!

Di.tcharg( Mcn.sxrement.'i of lirole nli earl River, at Sinnitt, ilurimj 191 7-1 S.

i Drainage area, 5.W square iiiilii.].

D»U'

iBi;

Jan. lU
K.4. 3
Mar. 6 .

^.
27 . ,

16
iuiH- s ,

JlllV 11

Nov 28 .

U«. 31..

Ilt'ieht.

Hi;.-)

91 M
a:)ia

90 lit)

111 17

!IO-:i7

DiM-hurgf.

16
«U

369
17.5 ()

i9-7
24 H

27 4

12

Dali-

Ice <'oviT.

Ire cover.
Ice ci»ver.

Ice cc)vcr.

Ice cover.

Kel). 7

May 11

iune .5

June 2!l

.\U«. lu
Sept.24

Gauxe
Height

Ftt't

.

91 07
91 '06

ff.'M
91 24
91-49
90 IK)

Diaclmriie.

04
37»

226-3
43 9
619
21 1

Remark!*

Ice rover.
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Daily Dinchaigr in Secontl Feet of Brokenhead River at Sinnol for part of year

endimj Sriitemher 30, 1917 and year ending Septrtnher 30, 1918.

tDrainaie area 530 square milM.l

Day. Oct \nv. Dm-. I Ian Feb. Mar.
1

April. May. ;iur July. .\u«. Sejlt.

191(1-17.
1

1

3« 47 27 2fl .'6

1 ...
2
3
4
5

322 42 28 25 25

313 37 23 24 24

301 35 21 23 23

294 32 25 23 23

«
7

8
!)

10

297 30 24 23 22

292 20 24 24 21

.

io 291
238

27
26

23
23

27
34

10

18

12 228 23 10 32 17

11

13
13

14

15

29 210 24
;

20 30 16

50 209 35 1 27 27 15

78 108 41 27 24 23

118 189 53 26 21 24

159 182 59 26 23 23

l«
17
18
1»

20

20« 172 57 23 22 22

271 165 92 23 17 21

340 IM 45 21 16 31
1

418 142 44 20 14 37

435 133

j

40 19 12 38

21
22
23
24
25

471 121 30 18 11 35

: ; 488 112 37 15 10 32

. 482 108 36 12 15 30

, 490 102 40 12 18 29

423 87 39 11 14 28

27

401 80 37 21 13 27

373
357

74
67

3.9

33
10
17

13
22 VL

28
2»
30 .

31

25

397 63 32 14 24 24

390 98 30 23 26 22
49 23 27

1917-18.
-1 o.| 20 2 145 80 143 47 137 37

2 ID 2.1 10 3 148 72 193 46 128 36

3 20 24 17 3 148 62 247 49 128 34

4 20 25 13 3 148 56 287 43 118 33

5 20 2S 10 3 143 93 240 40 100 33

tt 19 30 7 3 135 90 228 38 88 32

10 38 4 3 112 47 224 45 75 30

K 18 45 1 3 96 44 224 55 63 21.

to

18 95 1 3 88 41 222 51 62 27

19 55 2 3 94 39 207 49 79 25

11 19 57 2 3 96 37 101 45 77 29

12 20 58 4 100 37 172 43 78 30

13 20 50 4 OS 33 184 45 80 30

It
IS

20 60 4 86 32 146 S3 73 28

21 60 4 80 30 133 58 85 27

18
17

19
24

63
72

5
6

76
73

30
29

120

104

83
77

64
77

26
28

18. 27 72 8 89 27 98 75 74 28

19 29 86 10 68 30 87 68 77 3u

20 30 65 20 63 29 83 61 76 30

21 .. . 33 66 ^10 81 27 74 52 73 30

jj 35 63 51 57 37 75 SI 64 27

JS'"' 37 50 73 52 37 76 40 62 26

24 35 42 98 52 44 65 41 98 26

25 34 25 120 52 62 .iS 42 S3 35

36
n

32
28

26
26

130
1S3

58
59

84 55
52

54
93

47
46

25
24

SR . 27 13« 68 89 51 IM 45 21

St '. '

'

•VI 28 137 75 66 49 118 40 18

)'!', 20 24 140 80 63 47 137 37 18

SI 21 :.:::: 142 58 140 33

NoTBB.—Ice conditiolu for 10!7. January 1 to 18, inclu.-iive; (or 1917-18, October 24 to April 2. incluaivr.

!««*.5%«a5eW|i*»«
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Mo„thly Dischary. of HrokenHeu,IHi.eratSi,,noi for year. .n,Uny SepUn,i.r

(hrtober
November
December
iattuary
Kebiuary

.

Mareh

p.Jaw
J«ly
Amwt
?Vptember

.Moaih.

I»l«-I7.

Tho ymr

Oclobfr
November
D«*mber .

Juiiiary.

F»bni«ry .

JUreh

J«ly
Aaciuit

•"••Irteniber

Diwharac ia Smjad-FMt.

Mauinum.

471
.143

•W
W
M

471

17

»
4

142'

'

I4N
m

if)
140
137
37

Tht' >ear

Miaimum.

10

4»
:>4

II

10

W
27
17
!»

.13

ID

78
no*
10'
2*
-•
«•

210*

I'D

.M
21

21

Pi>rH<iaare
Mile.

0147
0170
OOlt
O0O4
0004
0011
O'lM
O.JM
072

0040
0040

Rim-OCt.

24 004i

J7 107

24 04S
4« 0.0«7
«• 0008

0002
0*

43 0070
1*9 tw
47 OOR*

137 a.2«8
(12 0117
73 0131*

0053

46 0087

Dfothia
iachnof)
Draiaace
Ar«a.

OIW
IM

0022
0004
0004
0013
0442
0.3M
ooao
004*
0040
0010

1412

052
0097
009

0002

0091
0187

103
02811
0135
oijg
0059

1181

Total in

Aere-fact

-ViiTK MaPk.Hl tlm» Ci iwiinBlwl.

4.79H
i.XV,
• 1.1

1 2:1

111

M>
12.4911

II.OOU
2.2*1
1.291

1.291
l,42!i

41,3M

1.476
2.737
240
61

2.5K2
3.296
2.890
8.IS2
3.812
4.48!)

l.Mki

33,37.1

.MAM(i()TA(;AN HiVKK A HovK Wood F.alls

Station \i). .', /{A,.

*!;!;;;;:
-^ - ;'-=^'""''.n,S',^r';i:".,:r^i;;;'.r ,'r

Ihiiiiiage area.

^•niarc miles.

Chan ml.— Tli(>

I sfuKc
not lial)lc to shift.

TIk- (Iniinas.. ar.^a (,f tl.r riv.T ahov.. ti.c statiion 3 /.)

..«H„. ,,,r^:.^r'-£l;;X;/ J,;':,;;;;,:j>;;;*,i«;;;n.™^ .,
,

and liouldors and

shor... KM) fc.,.t l,..|o«- an.l faciiiK Wood f. lis jlv.V. f .1
"'' "" *'"' "«'"

to M.H.S. datum. "' "^ ""''*'' «""«'''* '"-f roforml
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Dixcharge meamiremen -Sine*' t\\v Mtution was cstahliNhccJ, discharge
tneaMurrmpntx hav<> l>«>(>n ohtiiiii<><i over n rnnK*' in nauRf lu-ight of 728.97 to
731 . 14.

Recorih available.—Vrum January 4, 1!»13 to IVcfinhcr 5, 1314, a continuou.H
ri'conl of daily gauRo height for opon-water seasons, and intermittent record of
gauge height for the winter seasons have l)een obtained.

From December 12, 1914 to .\ugust 31, MMO. a continuous record of (hiilv
gauge height has been obtained.

Based on these re<-ords, estimates of dailv discharge for open-water seasons
:ire available.

Estimates of mean monthly discharge based on gauge readings and di.scharge
measurements for the above jx-riod are tU.so available.

Accuracy.—On account of the small number of measurements taken at
this point, the discha v curvi- is not well defined.

Discharge Measurement of Manigotayan Hirer, above How/ Fall.t. for IIJI7.

Date.

Feb 10

I

HeifKt.

I

Kwt.
730-57

I

DiHrharfe.

S«--(t,

9l-i

Daily Difscharye in Secontl-feet of Manigoluyan River, above Wooil F<ill.-<, for /mrt
of year ending September SO, t9Ul.

[Druinaffr area 't75 K44uure initio.

|

Day On.

II

12

n
14

I)

1»

17

l>(

10

30

21

22
23
24

26
27
28
29
30
31

18I5-I9.

IKt.

i

•

i !

.
j

Mar.
j

.\pril. .May. Junt'. -"•-
_

-»U(!.
1

.S-pt.

1

i
I.30U 1.235 1 . 125 92.5

'

, , 1 ... 1.320 1.210 1.100 92.5 1

1.34.5 1.210 1.100 905
,

I.36S 1.210 I.IOO W5 '

\:m 1.210 1. 100 903

i.a«j 1.210 1.080 90S
1

j

1.,W.5 1.190 1.0«0 90S
1

. I.36A i.m 1.080 905 1

1.3«3 1.190 1.080 905
l,3«.j 1.190 1.060 905

I.M.i 1.190 1.060 9U5
1.34.S 1.190 1.060 K80
1.34J 1.190 1.060 880
1.34.5 1.170 1.035 .S80

1.34.S 1.170 1.035 880

107 j 1.345 1.170 1.035 8H0 '

1.34.5 i.no 1.015 v'*
:

1 1.34.5 1.170 1.015 MO '

'•

i

1.U35 1,34.5 1.170 1.015 SM)
,

1.0.M 1.320 1,170 WW 880
;

1,080 1.320 1.170 MM 8«0
1.100 1.320 1 . 145 990 8«0
1.12.i 1.320 1.145 990 8«0 '<

1.14.5 1.300 1.145 990 mn 1

MM 1.300 1.145 970 860 1

1.169 1,300 1.143 970 8«0
1

1.1 1.300 1,145 970 860 '

1.210 1.300 1.125 970 860 1

I.2SS l,23j 1.125 950 860 1

1.27.'S 1.23.5

1,236
1 125 9.50

950

81U) 1

860 !

N'oric.—Iw crmdition!* January I to .\pril Ift. tnformatitm insuffioinnt to compiitp dnily ditMrharKe.
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Monthly Ducharge of Maniyolayan River, above Wood Falh, for }Htrt of year

ending September SO, 1916

[Dniufr WM 17t Kiuwc niilM.I

llctulwr
Nowmher .

D«eemb«r .

January
Fobniwv-

.

March
April
May
'iOO .

ly

AlllEUSt

Miwlh.

1015 le

Thr pvriiHl

DiffchariP in Homn<l-F(«t

\ M:iiiiituin
I Miniinuin.

I,27S

... :, .
j

lOO-
l,36.t 1,235
1,236 i.mMM USD
mi MO

I.MS 100»

M<«n

100'

loo*
infl»

•71 •

1,32«
1,174
1.030

8t>3

87S

Runoff.

I'er Siiuan-
I)fi>lh in

inrnea iin Total in

.Mill- Drainaw .\cre-fwl
Am. —-

cm; 0-30« «,14M
2(17 O'iW S,7M

0-2(17 308 «.I4!I

l'7Hg IMS 3«,»27
3'536 4079 8I,M.1
3131 3404 at.MH
2-747 3- 197 •3,3,11

2<3M 2'715 M,2n4

1 MO 16334 .t2A.»on

San. -Murkt-^l thui* i '»tllnatp<l.

Ml.S( ELLANEOUS Ue< OKDK.

Ill a number of casi's where stations have been established, after one oi

several meterings have been taken, it was found tliat the location was un-
favorable, either on account of the difficulty of obtaining an observer for thi

daily gauge lieights, or on account of the physical features obtaining at tin

station preventing accurate records being obtai""d.

In other cases, sufficient information ha.s not been obtained to properly
define a discharge curve, though the records obtained would indicate that n

curve may be defined by fuller information. In this case the gauge height.-

are on file, and when the necessary additional data are secured, estimates of

daily discharge will be made.

Where the above conditions have been encountered, and as the discharge>
obtained may be of some immediate value, the records are published under tht

heading "Miscellaneous Meterings".

HeRENS RlVEK AMOVE LlTTLE GRAND RaPIDS.

History.—This station was established on August 28, 1914 by D. B. Ciow
and has bf^en in operation since that date.

Location of Section.—The metering section is loc ited 2700 feet above Little

(irand Kapids, at the entry of the river into Family Lake.

Drainage area.—The drainage area of the river above the .«ieetion is 6,280
.square miles.

Channel.—The section of the (hannel on wliich the metering section i.-^

located is straight for approximately 800 feet. The banks are high and not

subject to overflow. The be<l of the rh.inne! i.s rnck.

Gauge.—A vertical staff gauge is located in a small bay on the right bank,
500 feet above Little Grand Rapids close to the upper end of the portage acros>
same.
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Dincharye meanurementn.—Hinff thii' Htution wa.s fHtabliohcd (liHchurRi^

inciiHurpmcnts littvc Ix'en obtained over a range in stage of 1,002 03 to 1,00.') 85,

eorrc.Hiwnding to range in discharge of 1,424 to 7,263 e.f.s.

Rtconln (ivnilable.—Continuous records of daily gauge height over iM'riods

from August 28, 1914 to June 12, 1915; July 19, 1915 to March 19, 1916. From
August 28, 1914 to Septemlier 30, 1917, and from July 15 to September 30,

19IK, iiiterniitteiit records of daily gauge height are available.

Mused on these gauge heights, estimates of daily gauge height and of mean
monthlv discharge are available over the entire period from August 28, 1914 to

September 30, 1917, and from July 15 to September 30, 1918.

Arniifirj/.—Throughout the range in stage covered by the discharge measuri'-

meiit-. tlie di-clmrg'' I'Urve is well defined.

Disrliiiriii Miiii'iiiTmciidi of lierciin liivir, iiboie Little (liaitd l{iii>iils, ilini)t(i

U)17-1li.

ll.'IKhl

Kc -I

1 >l-rli:irit,-

July 17 V' M 13.27* .1

July ir «7 Vi ij.ssi'j

July 11 U7-M 12,2S7-3
;uly .': il7 e4 I2,;i;u 4
JuK Ul !l7-42 ll,li«7 i

.\u<. i

Au(. 3

Aug. 12

I .\u«. 12

! Aug. 17

; Au«. 17

(i;ium-
1

l)i-.-l,„r«,

Vn'X .
.<..• .fl

117.31

!I«.'J7

lMi-97

»«.su
(Hi S!)

lll.4bU U
1(1,275-0

II.049 4

l),:)l.i.(l

s.e4»''.i

.H, 9.17 -2

I)isrhiiiii( Matsiirnnents of Jiercnx Hirer, S'^ miles fnwi Mouth, for 1917.

i)itti'
(itlUftf

neilthl. ,

Kwt

817-J2

DiiK'hBrKt-.

Spc -ft

Ice oivor.
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¥ Dnily Dincharyr in SecimH-ffM of Herrtm Hirer abiire Litilf (iranil Hnitidn,for imrl
of near rndiny SepUmhrr Stt, 1914 nriH yrnr eniliim Srfitrmhfr .ill. llU't.

inr>iMK> am «.2IW Miwrr niiloa
|

D.y IM. .Nov Dh lu F»h. M«r April M.y Jww iwly Ah H^'

ISIl-U
t

i
t
4

7.IM I.IU.1

i.wii

2.720
2,7JII

l.MHI

•
7
II

«
10

2.4111

2.41(1

2.4111
7.595 2,2«5

2. 28.-.

II

12
13
14

l»

2.28.-,

l.im
1,13(1

2.13(1

2.1K1

l«
17

IK

2.00(1

2.00(1

2.00(1
ll»

l.liMIX
2.0IPI1

n
•Ji

n
2.00(1

1,KMI

l.HMl
I.HWl
1.8MI

'J7
1.76(1

ill

m
3,0M

1.78(1

1.76(1

2.M9
1

1.7611

3,MS '

l.ll.Vi

2.MS
j

mu i]
i

1 I.MU 1.740 .1.005 2,6U I.MO l..5l<i 1.200 1.485 Il.7lt5 5,845 3.040 l.ul'i
i i.a40 1.740 3,009 2.500 I.MO I.4H5 1.200 1.585 «.7,'(5 5..525 2.H30 1 W)
i

1,640 I.88S 3.005 2.900 I.MO 1.4M 1.200 l.,585 9.215 5,415 2.830 1 . ikVi
4 I.MO 1.8SS 3.005 2. .500 I.MO I.4H5 1.200 1..565 9,215 5.100 2.870 I.K.*i".
S I.Ui I.HS5 3.00S 2.500 I.MO 1.4M 1,200 1..W5 9,215 5.190 2.670 1 1.7:0

a I..V« I.97S 3.005 2.500 I.W I.4II5 1.200 1.870 9.215 5 OliO 2 "(W 1.7411
7 I.SU 1 .W.l 3,005 2.S00 1.K20 1.4».> 1,200 1.870 9.215 4.975 2.705 i l!74il
H I.MS :M00 3,oa» 2.500 1.K20 ' I.4H5 1 1.200 I.7M 9.215 4.»(75 2.705 '

1
'. ''.>:>

U IMA 2.100 3.005 2.500 1.S20 I.4M 1.20O i.rM
,

»i.7»5
1

4,770 ! 2.825 l!74(l
10 I.6.U 2.100 3,005 2..WO I.H20

[ I..IIIO 1.200 1.W5 ! N.7K5 4,670 2.625 ' 1,81X1

II I.M5 2.240 3.005 2..M)0 1.K20
1

1.390 1.200 2.025 1 S.7II5 4..570 2 ,545 1 .8M1
1.'

•J'i
2.240

1
3.005 2.500 1.K20

!
1.300 1.200 1 2.I.Vi

i
K.7«S

i
4.475

'

2.54S l!82'»

I']
i

l,M5 i.3m 3.00^ 2..150 1.705
; 1.3IW 1.200 1 2.440

i
M.7H5 i 4.3W 2.380 L82.',

4 I.MJ 2.3*) 3.005 2..ISO 1.705
1 1,390

1 1.200 2,7.V) ».7lt5
! 4.2K5 2.195 1 8:1',

1.)
: I.4W

i

2..ISO

:

3,005 2.:IS0 : 1.70,5 : l.WO 1.2110 . 2.915 S.375 t.lWI 1 2.380 - l.li-'-.

i« l,.W5 2. MO
''

3.005 2. ,150 1.705 1.3110 1.200
,

3.27.1 !

1

s.37,>
: 4,100 i 2.395 l.li.'.".

17 1.J3S 1 2.KM
1

3.005 2.210 < 1.705 1.305 1.295 1 3.870 11.170 i 4.010 2.320 r57''IH l,M5 1 2..VI0 1 3.005 2.210 i l.7ai 1,305 1 1.2flS 4.100 1 7.975
I

3.920 \ 2,320 I . .i7,*»
I'l 1.5M

1
2.S.10 1 3.005 2.210

1
1.705

,
1.105 I.2K5

'

4..570 7.7IIU 1 3.S35
i

2.290
,

1 ,*>?•
:•<) I..V»

1

2.«« ! 3.005
1

2.210

1

1..51I5 l.Tfti 1 1,295 5,»H.l
1

7..59.5
i

3.730 2.2.50 \'m:,

Jl I.MS ! 2. ess I 3.005 1 2.210 1..W5 1..W5
'

1..1S5 .i.380 7.410
I

3.825 2.320 l..>7,'»
.'2 i 1..VW

1
2.AM 2.S30 1 2.210 1..5»5 I..105 I.3H5

,

.'1.845 7.275
!

3.625
'

2.250
'

1 , -i.'.t
L':) l.,MS i 2.«l« 2.H30

, 2.210
j

1 . jft'i 1.305 1.3)*5 5.945 7.055 1 3.525 2,I«S 1 . 52,'i
-4 I.M5 i 2.»M 2.MO ! 2.210 1 1..5US

'

I..105 ; 1..1M 1 8. 255 8.IDI5
1

3.430
i

2. IKS l!.5.''.
J5 I..MS

j

2.«0 .'.830
[

2,075
1

1..V15 1.220 l.DiS 8.5(15 , 8.715 i 3.430
1

2.115 l..^2•.

-!! I..^J5 2.XS0
; 2.K30 2.07.) 1..5M

'

1,2211 1.31*5 8.920 t.hM ! 3.24(1
1

2,115 i
1,.').'.*,

-' I.MS
!

•i.HSO
1

2.670
{

2.075
i

I.5II5 1.220 1.475
'

7.270 ' 8.3U ! 3.240 1 2.115 1 l..5J,"i
JS I.MI

,

2.M() i 2.670 : 2.07.i 1 1..5M I.220 1.47.-) : ;.Ktu < 8.225 : 3 240 ' 2.115 1.47,''-9 l.MA ' 3.020 ' 2.570 2.075 1.220 1.475
;

H.015 ; 8.085 : 3.145
!

1.990 1
,47,"'W t MO

;

3.020 2.870 2.075 1.22(1 • 1,475 H.4I5 ' 5.910
, 3.145 1.990 1 ! 47:1

:il 1.7.10
1

.-^_-. [

2.870 2.075
i 1.220

i
11,415

1 3.Wi5 1.935
;
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l>aUn Diitrhiirije in Srrond-feel of Hereim Hirrr above LiUlr (iruiul Hniii<lt, for fifttrx

rniliny September S(), 191(1 17.

1
! Tm Nov. !

IW Ju r»b Mitr April M«y i... July Aw *1«

m5 itt

1 l.tio 1 3.U I..1U I.V40 ' I.i6« 1.409 1.260 1.609 7.705 8.870 6.719 4.2.11

2 1,430 \.fU I.Hl t.lMO : 1.760 1.490 1.290 1.613 7,780 8,749 6.650 4.119

i I.W) l.23> ! 1 .145 I.IMO 1.760 1.450 1 349 1.640 7.849 8.619 6.619 4.09.1

4* 1,420 1 23,1 I.9D5 I.MO 1.705 1,490 1 339 1.670 7.039 8.139 6.589 3.069

1.420 1.23.1 I.UO I.MO 1.705 1.450 1.339 1.709 8.000 8 44.1 6..V10 3,88(1

ti 1 , 420 1 . 23.1 1.705 I.V4V 1,705 t.4.10 1.239 1.740 8 2.10 8.379 6.489 3.819

1 . 31S 1.23.1 1.705 1.040 1.T05 1.440 1.239 1.760 8.370 8.20(1 6.4.10 3.730

s l.:iH 1.23.1 I.7ft0 1.040 1.650 1.440 1.339 1.609 8.135 8.210 6.389 3,649

1 l,.17.1 1.23.1 l.'MI i.mo 1.690 1.400 1.229 1.619 8,700 8.170 6.199 1 145

III l.3» I.I.M I.MO I.04U 1.690 1 400 1 220 1..1.V1 8.860 8 IWI 6.320 3,.109

1

1

1 , 37,1 I.I.U 1.H20 1,040 1.650 1.4IM) 1.220 1.48.1 8.099 8.015 6.260 3.465

1.* 1 . ;i.iu i.mi 1.1*20 1,040 1 6.10 1 . 4lh) 1.210 1 , 420 0.129 7.035 6.329 3.430

\i t . .131) I.IM 1 .
It20 1,040 1.630 1.400 1.220 1.19,1 9.260 7.860 6.160 3.390

14 1 , MU l,l»3 1 H2U 1,040 1,,105 1.400 1 . 2.19 1.609 U 4.10 7.780 6.005 3..1.10

1% l,.UO 1.19.1 1.1)20 1,040 1 , 505 1.385 1 2.10 1.800 0,969 7. 705 6 035 3,209

|)i l,)M 1.235 I.V20 1,040 i..ior I.:i5.1 1 , 270 2.210 9,709 7.610 9.079 3,2.19

1; 1.330 1.235 I.KIO 1,040 1.905 1 . .110 1,289 2.109 0.840 7.,160 9.830 3.20(1

)H l.2Ht 1.235 l.mo 1.040 1,105 1.330 1,309 3.(r20 9.840 7.489 9.679 3. 165

lit l.'2M 1.275 I.WM) 1.040 1 , ,145 1.310 1.320
^.:JIS

0,840 7.410 9 .VIO 3.110

JO I.2M 1.275 1.WUI I.mo 1.143 1.310 1.340 0.709 7.340 5.38.1 1.075

_»| l.iVi 1 . 320 I.HWI 1,040 1.545 1,310 1.399 4.900 9.709 7.270 9.271 3.020

t.2IM 1.320 I.IMO 1,040 1.545 1,320 1.379 9.01(9 9.750 7.190 9. 169 2.98.1

rl l,2IU l.3]0 l.wo i,H)ia 1.543 1.320 1.400 9,730 0.790 7.129 9.06(1 2.9.19

24 l,2M 1,3*5 I.IWO i,ii!ta 1,.145 1,330 1.430 6.450 9.705 7.099 4.090 2.9(81

i\ I.2U l,3t.l I.HKO l.WiO 1,543 1,330 1.465 7.335 0.705 6.080 4.875 2.8,10

Jrt l,2M 1,410 I.HMI 1,1120 1,4M 1.310 1.909 7.309 0.365 6.959 4.770 2.815

I.2M 1.410 I.WtO 1,820 1,405 1,205 1.149 7,379 0.430 6.020 4.670 2.769

'if* 1,24,1 1.505 1.040 l,H20 1,409 1.280 1,,1,V1 7.449 0, 305 6.889 4.970 2. 739

211 1.24.1 1.505 1.S40 I.N20 1,405 1.280 1,379 7.920 0.170 6.890 4.900 2.686

10 t . 24,1 l,5«} 1.040 1,760 1.370 1,181 .,999 0.040 6.819 4.425 2,640

:u 1.243 I.V40 1,760 1.360 7.6,10 6.789 4.*I0

\uut i:

1 2,IU0 2,320 2.470 2,210 1,615 1.395 1.180 1.000 1.225 2.029 3.275 7. 109

2,«2,1 2,320 2.470 2,155 1,615 1.165 1.170 1.105 1.223 2.079 3,410 7,410

:i 2,«I0 2,.120 2.470 2,100 1,605 1,375 1.169 1.125 1.233 2.130 3.94J 7,903

4 2.90.1 2,320 2.4(0 2,030 1.603 1,985 1.1.19 1.140 1.233 2. 189 3.670 7,760

.^ 2.S7,1 2.120 2.470 2,040 1.603 1,575 1,145 1.155 1.245 2.210 3,795 7.075

li 2, MO 2,3.11 2.41)5 2,025 1.505 1.963 1,140 1.1*9 1.250 2,240 .1,920 8,000

2.S4.1 2,335 2.4)15 2,019 1.50,-. 1.383 1.1.W 1.180 1.260 2.26,1 4.0VI 8, 170

s 2.M0 2, ill 2.485 2.009 1,989 1,99.1 1.130 1,189 1.270 2.209 4,190 8.30V

I 3.470 2.335 2.4115 l.OOO 1..189 1.9.M 1,130 1,103 1.280 2.320 4,145 8,370

IH 2.440 2,3.15 2.4)15 1.073 1.575 1..145 1.125 1,205 1.283 2. .120 4.425 8,370

11 2,440 2,350 2.470 1.060 1.569 1.949 1,115 1,210 1.205 2.3.19 4,475 8,979

1.' 2,42.1 2.350 2,470 1.060 1.369 l..l,19 1.105 1,229 1.305 2.3.19 1,,120 8,575

11 2,42,1 2,330 2,4.15 1.0.10 1.1.19 l..i29 1.090 1.229 1.320 2.3.10 4,,170 8,789

14 2 410 2.350 2.4.15 1.025 1..199 1.919 1.075 1.235 1.330 2.36.1 4,620 8,789

l.-i 2..W1 2.16.1 2,435 1,000 1.545 1 , 905 1.075 1.245 1..140 2.365 4.670 8,005

|)t 2.311.1 2.3S5 2,4,V1 l,)UtO 1.535 1 . 4115 1.UD0 1,250 1..^10 2.;i80 4.720 8,905

17 2::».i 2.3«.l 2.440 1,845 1,529 1.485 1.095 1,260 1.369 2.391 4.8JO 9,219

ts 2..WO 2. 38.1 2.440 l,H30 1,915 1.475 1.049 1.260 1.185 2.410 4.875 0.215

)*t 2.:Wfl 2.3fl5 2.425 1.820 1 , 105 1.465 1.IH5 1,260 1.300 2.425 4.9.10 9,4311

.M» 2..165 2.42.1 2.410 1,705 1,.101 1.459 1.049 1 . 260 1.4,10 2. tin 9.030 9.43(1

-'1 ..:i,V) 2.425 2.3D5 1,775 L.IIS 1.4.10 1.040 1.250 1.505 .'.4.r-. 9. 190 9.66(1

2,.1.10 2,425 2.31(0 1.740 1,519 1.430 1.040 1.2.10 1.555 2.470 5,100 9.66(1

I-'l 2.33.1 3,440 2.3M 1.715 1,.125 1.410 l.Mtf 1.249 1.615 2.470 3.5.19 9.88.-,

.'4 2,3.1.1 2,440 2.ilO 1.685 1,525 1.390 1.030 1.249 1.680 2.48.1 9.700 9.88.-,

2,33.1 2,4,1,1 2 .135 ..6.10 1,.535 1.369 1.040 1 249 1.750 2..100 9.8-.M) 10. 1211

-•i» 2.320 2,4,1.1 2,320 1.630 1.319 1.340 1.045 1.235 1.805 2.515 3. 979 10. 12(1

2 .120 2.4.15 2.310 1.610 1..145 1.310 1.051 1.235 1.840 2.629 6 160 10,:i.v,

:*H 2.310 2.4.1.1 2.295 1.640 1,345 1.280 1.060 1.2,15 1.800 2.735 6,399 10.3.19

.'!» 2.310 2.4.1S 2.2SO I.MO 1.250 1.065 1.2:15 I.MO 2.863 li .Vin 10.6(111

to 2.310 2.45.1 2.2M 1.62.5 1.229 1.075 1.235 1.089 3.009 6,719 10,60(1

:n 2.310 2.2.10 l.r,3.-, 1.105 1.235 3. 149 6.9.19
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April
May
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July
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.S^iIimmIht

Till-

( i< luUr
NowiiiIh'I
Di-rfiiiU-r

Jitnuitr.\

Ketirmirv
Martli
.Xjiril

May
JuDt'

July
.AuKUHt
Si^JlfOilwr

The yi^ar

1.420 1 I.24S
1 1 . 2M JOo J.lli 7'i onI.UJ

I.MS
I.IJ.5

l.»40
1

1.2Hi
1.MI4

2111

U 2K7
2.11

Xll
7it!4t>i

1 tll.M24
1 . Mo ' I.7IUI 1,110,'. 3o:i :i4!i 117. 1:11
1 . 1*0 I.4DJ l.ltl.l 257 II 277 'i'.7*^l
1 , 4»J : I.2II0 1 , llUi 21H 0-2.51 \.l '^f
l.iHS 1 1.310 l,:i.'7 212 2:17 7'<.'«ilj
'.too I.3M I.IWl 9h;i 0072 221, Irtii
»,M0
», 170

i

7.701
It. ;!*i

11,0110

7.074 ;

1 447
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1 lil,5

1 400
'.4oi((«,l

471.N5I'

.'llil. tHli
1.719 1 4.3»U 1,709 »«" 1 IM7
4.234

j
2.IM0 3,:I20

1
1'20 UK) l'>7,i,54

».I4« 1 I.IM :i,.14l • 1.12~ 7 24l~ 2.421 .S34

2, MO
i

2. no 2..5WI '

0'4I2 0-4.'l l.'ill. 1111
2.4S.5 2,.320 2.:i47 U 374 0-417

, l,'tv!ol4*
-' . 4.i.i 2.210 2,4i:l o,;iHK ii-44:i l4H,:ioii
2.210 1,024 I.VM

, 021)7 342 1 114.7:11.
l.til.'i 1.10.5 1.9.57 1 24>l 0211

1 10.472
I.JHJ : 1.11*9 1,401 : 0.23;i II 2rtU ^'1 H;t4
I.IMI i.aio LOUD ir;i llll ' IV4.N4H)
I.2II0 l.OiK) 1,214 ! IS.1 22.1 74.040
l.fWS 1.229 1,4.54 0-232 291) , Mi,.519
3, 14.5 2,029 2.424 0-3S« 449 j I4U 040
a.KM .'"» 4. ,114 0782 MU 110.141
lO.SUU 7,l»i u.oie 1 1-436 1-IKI2

'

6:|».4I«

10.600 ! 1,030 3,DM 04ai~,~ S-823 ; 1.151.351

liKUKNSS HiVKU UKU)\V Xli;ilT OWL I'AI.I.i-..

//I'.s/wi/.—TIlis .station wa.s cstalilishcil on Juik' 2U, l<l]4 liy 1). li. (low
and has ticcn in opt-rution siiu-c that date.

Location of section. -Thv inctfrinK sect ion is i.Malcil ti.tMM) iV,t In!.. 55

.\iglit Owl or Thirtieth Falls,

r/i(i/(/iW.—The section of the channel on which the nieterint section i-
locatcd IS straight for a distance of ;{,-)(K) feet. The hanks are 1 ^h and not
sul)je<-t to overflow. The river has a width at this point of 170 feet.

(iiiii(jr.—A\ the section water levels have heen taken, im a teinproarv vertical
-tan gauge >ct :uul rcadiiiKs taken during niea-MireiiieiiN.

On Family lake near the Hudson's Hay Conipanv- Post there is a verticil
statr gauge, from which daily records an- ohtjiined, .VII measurements mad.
at this point are referred to this gauge.
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Dischd' i/f inrnsiirfiKintH.- Sin«'«« tln' station wu« CHtiiblHhiil, (liNclmrKf
iiUiiKiin'nn ntw liuvc Im'J'ii i»l)tuin<<l ovit ii ruiw in Nfugc of !M2' 117 to !U ')'.',

rorrfNiKiiulnm lo a rimKi- in ilJicliarKc of l,H71 to 4,()l.'i c.f.s.

HrroKls iiniilahh From March 7, t!Ut» lo Junuury 2.'>, 1017 continuou-
riTordi of daily gnu({c hoiulil have Ixro oliltiincd, with tl xitption of jMriods
from March 8 to l.i, .lujy ',» to 2.*> anil SciUcnilxT II to M). Durinn the month
of IVhruary, l!M7 iMtrrmiticni record- arc avaihttilc, while from March I to
S«'|)teml)er ;<(», htl7 and July I.') lo Scptemlier M). I'.MS, a i tiniious record ot

daily K'xiKc height has heen ol)laincd.

DiKchnnji Miiisini till Ills iif lint iix Hill I , lii'loir .null, or \iiilil Oirl t-'alln, (or litis.

Iliir.' < ...IK-' III.

l.< lulit .I,:ir«.-

lUlt
July j:i •i»lt M 1 "cli 1

Jul> .'.1 .1.11 %\ 1 111* II

Julv n .l«.l ,11 I 'i\h ,(

July ii 'J~. ,>! ;.wij
Au( U

1

»« II i.5i: «

>Au« 'I

'Ail« 'S

Auu I'l

\.i« l:.

<ii.iw
l'M„|,.

Hiri-

rlmrit'

'iHli II IM3 4
<IMl l« '

I.JIIU J

'Kl Mi '

I, 114 .'

il\S Sii .1 l.y S

ItftnarLf

MkHKNs l!l\Kll !{nl Ih; ( 11 AWKI,.

llixlunj. Tlie station was (.talili>hed liy K. H. Patterson on July 2"), I'.tlS.

Location o/ xrWio/i. -The section is locatid thirty feet aliove a small rapid
which occurs aliout 1(H) feet downstream from Clearwater lake.

Channel.—The channel has a widtli of forty feet. The bed and banks are
not liable to shiftinR, the control for the section beinR the crest of the rapids,
thirty feet below. The channel is strnitht at this jMiint and free from eddies.
The banks are of sutticient heinlit to confine the discharge at all staRcs.

(lauije. Tliere is no paiiRe at thi~ section, measurements are referred to a
bench-mark in W.P.S. (approx.j sea level dal\nn.

DixclHinjf t'liiusiinnitnts. -.\ di-char(je mea.->iireinent was taken on Julv
2r), ifiis.

Dischnriir Mia.suri itii nt of licnn.^ liiiri; nt RiiiiliCliannil. oiilhl I'Ifanrati r I.

t.'HS.

July .'5

Dlllr

I'MH

(i,iuiSf nil*- U( Tn:irkn

lIt>iiEhti» fharxiv

K«'t .S,k; It

I.UIH SS ItlU

Disrhiuiji .Mnisiiii nil III of Oltir ('nil; Hinr. iiiiir Sannliniiriii, ItU",

May .1

hi'ittlit i-h.irKi'

l-.l-t Sc.-.(t.

HI 0" m
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Discharge Menxurement of Bloodvein Hiver, above 1st Hapiiiit, 1917.

IXib-

K.l. 12

heicht

Fwt

Din-
charge.

W«c.-lt.

«2«X

Remarki*

Ice cover.

PiCKON HiVKH AHOVK SniNIN<i I'aI,LH.

Hi-storj/.-Tlus station was cstahli.slKMl on Julv 4. 1!M4 hv I). H (;<)w and
has been in operation sinco that date.

Ligation of serliuii.TUv mctcrinK s.-.-tion is located 2W) feet above the
crest of hhininn falls.

Channel. ^Thv channel at tliis ix.int is 380 f.rt wide, with l)anks of sufficient

T to confine the discharge at all stages. The c.ntrol for the .serti..n is t\u-

,'"d,'iies

' ^*'""* '"'''"*• '^'"' '''""•"' '" ''"'«ht ""«' fr<- from

(.(iiiu,. Xt the .section water levels have lu-en tak<-n. or a tenn)orarv vertical
Stan gauge set and readings taken during measurements.

()n Family lake, near the Hudson's Bay Companv's Post, there is locate.l
ii v..rtiral staff gauge, from wfiich daily records are obtained .Ml measun-
inents are referred to this gaugi'.

Dischnrye mr,i.v«o,««,<,v. -Since this station was ."stablished discharg.-measurements have been ol)taiued over a range in .stage of»84-02 to »8()f.4
corresiMjiiding to a range in discharge of 2,930 to 8,830 c.f.s.

/teconh amilabi,. - Krom March 7. l»l(i to Januarv 20. UMT continuous
records of daily gauge height have been obtaine.l, with the .-xception of ,)erio<isfrom March 8 o 13, .Inly « to 25 an.l September 14 to 30. During the monthof hebruaryl(l< intermittent recor.ls are availabh-, while from March 1 to
Sj-p ember 30, IJHT ami . uly 15 to Sepfmber 30. HHS, a continuous re,,,.!
ot claily gauge hi-ight has been obtained.

Disehaiy, Me<i.'<iiniiH,its of I', (icon River, ulmi, Fi.sf Hiipiils. I!>t7.

Dale

IVI. i.-,

(iiiuae

heillht.
r>i«-

charte.

See -ft.

I.:i;i

Ki'iii»ilu>.

: ire tniver

hixrhnn,,- M,„sur, menis of l>i,„o„ fiinr: ahor, Shinin,/ Foils. .Inrim, tUIS.
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PART III.

GAUGE RECORDS.

14.".

I.AKK OK THK W()<»DS At' KkKWAIIN.

aitiiijv.- SlatV (installed l>y Ontario D.P.W.i.
LocutiiDi.—On pile at S\V. end of Kcwatin liai«' l)riil(ji'.

h'<curilsai(iil»bU'.' -M.iy 1, l'.»i:U(> Scptcinhcr :W, V.}\S.

.\[kiii DiiHij (laiKjc Hfiyht. in fcH. of Ontwiit D.P.W . Lake Ciiwje at Kectnilln. far

purt of year cmliiKj Sei)li'mhir .UK 1917 and near endimj SepUmher Jd. I'.HS.
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'
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US.I2I
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I
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9S-22
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US :ii

US-OS
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us 1.1

US-43
US 22
US 23

US :ts

us 3U
Us .111

us -5,1

us 27

"s 13
US -43

us 44
US .12

(IS -40

OS -as

lis 43
us 50
•JS .17

us -.19

US-60

US «1

lis 4.1

U7 U1
US -Hi

I

us-411

us -32 '

US 211

9S (15

98 40 '.

Us OS
.IS . 29
US 111

US 33
US -39

I

US -24

us 411 I

US 33
j

US 37 \

US .VI

ll- III

US «n
9S-(17

Us 73
9S 79

US 49

US Ihi

Us SU

US .13

US- 13

'.'S-37

US-4S
US .-.9

(is .10

US .V)

US .10

'IS 3s
,

US lil

us 4(1

iiS-51

us -55
US 52 :

us .111 -

•IS ni :

US n.i I

us (ill

us- S3
JS 70

9s 72
US - S2
US S3
US -77

9S S3
US 7(1

I

Us Ss
US .srt

9S-S3

US -74

US S2
Us S'l

us 7U
US (m
us SI

us -SI I

us lil

US sii

Us 41
j

USSIl
I

U'l 114
i

US n7

us 74
us SII

!• 71

•JS U5
US . SI I

US 32
us -Vl
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(IS IH
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119 02 '
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Us 45
119- 15
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us S2
Us '-Hi
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us. SI
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I
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lis -79 1 us Sii
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;

us 117
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1

99 IHI 1
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ItH Ml
US 70

us. 7s 1 US 71
j

US 97 OS 7S 1
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' uu IMI
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l.s-7(i
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US.«7
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Us S.I
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US 70
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146 DEPARTMENT OF THE tSTERIOR.

Lake or the Woods at Kenora.

Gauge.—Gurlcy automatic quarter-hourly printed record.
Location.—On D. P. W. dock at north end of Kenora bay.
Records Available.—February I, 1916 to September 30, 1918.

.Mean Half-ilaily Gauge Height, in feet, of Lake of the Woods at Kenora (Automat Ir
Gauge) for part of year ending September 30, 1917.

Day. Oct. Nov. Dec. Jan. Fob. Mar. April.
1 May

1
June July

!
A.«. Sept.

1 59 78 5947 58 89 98-«8 59 23 59 43 59-84 59-71

2
59-78
59-79
59-78

59 46
.19-42

59-40

58 90
58-87
58-84

58'9»
59(12
59-03

59 34 S» II 69-77 69-7(1
59-31
59-08

59-11
59-10

69-39 99-64

3 69-68 98-65
. 59-76 5941 58-82 59 03 6915 59-27 ,19-78 59-63

4
.WW
eO'Oi

59 76
5»-77

59-41

59-42
.18 80
58-78

59 -0.^ 59-24 59 39 59 87 59-60
59-04 59-22 59-42 60'(>4 5968

5
.^9'W
BIl-OO

69-76
59-75

.19-43

59-40
58-77
58-76

59 05
59-05

59-16 58 44 59-81 99 71
59-20 59-52 59-79 59-88.WW 59-73 59-37 58-75 59-07 59 22 59 ,13 59-66 59-53

e .M-n 59 72 .19 35 58-74 59 09 59- 19 59 ,10 59-79 59-63

7 on 02
59-71
59-72

•MM
.19 32

58-74
58 73

5909 59 17 59-48 59 80 59-63
.19-09 59 17 59 52 59-79 ,19-74

8
60 00 59-69 .19 31 58 73 ,19-10 59-19 59-52 ,19- 79 59-65
S9'l)» 69-70 59 32 ,18 73 99 10 -19-25 59-54 59-78 59-49

9
.W-97 ,19-69 59 32 ,18 73 59 12 59 24 ,19-34 -19-62 59-45
.19 97 59-68 59-32 58-71 59-13 59 23 59-30 53-72 99 47

in
99 95 59-67 59 31 58-67 .19 15 59 28 59-41 ,19 73 99 ,15
.W-97 59-67 59-28 .18-68 .19-15 59 29 59-50 59-73 59-63

„
59 9H

99-99

59-65

59-65

59 24

59-24

58-67

58-68

59-16 59 34 59 51 59-72 59-64

59- 16 59-33 ,19-43 59 76 59-64

It
.W-9A 59-66 59 25 58 68 .19 17 59-30 59-33 59 77 59-65
S9-94 59-65 59 25 5867 59 19 59-47 59-45 59-73 59-66

13
.^ 59-95 59-63 59 22 58-66 .19 21 59-69 ,19-52 59 77 59 61

59 97 .19 60 5921 58 66 .19 22 ,19 54 59-54 59 81 59-53

14
.w-os 59-61 59-17 .18-66 .19-24 59 28 ,19-53 ,19-86 ,19-50
.W-99 59 62 59-17 58 65 59 24 58-96 59-52 5992 59-56

IS
60-00 59-59 .19-19 .18-6.1 59 26 59-00 59-48 59 .85 59 ,18
59-99 59-59 5718 58-67 .19-26 59 24 59 51 59-74 .19.1(1

1

5999 59-57 59- 17 58-71 59 27 59-38 59-54 59-70 59-.i-.

1« 1

1
59-99 59 -.15 59-15 .18 69 .1927 ,19 42 .19-57 59 68 59 -.V.I

17
6002 59 49 59- 14 58-67 .19 26 19-29 59-58 59-75 59 -.19
59 98 59-51 59-13 58 69 39 26 59-27 59-59 ,19-85 59-61

IS
59-95 59-58 ,19 13 .18-71 .19-22 .19 29 59-61 99-78 .19 6 <

59-97 59-58 59-12 5«-6ti .19 30 .19-33 19 63 59-67 .19 68

19
59-96 59-59 ,19 14 .18-68 .19-28 59 21 39-67 ,19-73 99 .18
SU Kl .19 5.1 .19 11 .18-72 .19 15 .1902 .19 62 59-79 .19-;i7

20
59-92 59 53 ,W-{W 58-73 59-12 .19- 15 59-54 ,19-60 ,19 -5i*
59-93 59 53 5U-09 55 74 59 23 59-33 99-62 ,19 60 59-63
59-93 59 51 59-08 58-75 .W22 59 12 .19-67 59 72 .19 67

21 .S9 90 59-49 ,W 0.1 58-77 59 21 59- ID 99 64 59 89 ,19- 6J

22
.W 91 .19 53 59(15 58-77 .W 20 .19-13 ,19-69 59 85 59-6.1
.W 96 59 52 .19 03 58-79 59 19 59 25 99-64 ,18-77 59-71

23
59-95 59-50 59 01 38-81 59-17 5927 59-51 59-81 59-6S
.W «9 59-54 59-01 58-79 57-21 59 2« 99-58 .19-71 .W-70

34
.V)-»9 .19-53 5i>-OI 58-77 59 19 59 31 59-65 .19-19 ,19 6.1
.W-9II .19-51 58-99 58-77 ,19 24 59 ,13 59-81 59-39 .19-71

2S
59 90 59 51 58-97 .18-77 .19 25 5J-29 99-76 .19 57 .W80
59 90 59-50 .19 04 .1880 59 27 59-33 59-63 59 68 .19-77
59 89 59-48 59 03 .18 82 59-17 59-35 59-77 59-70 59 76

26 59 87 .19 49 58-99 5S 8.1 .19 01 59 25 59-66 59 68 .19 71

27
.W'K6 .19 50 .18-95 .18-88 .19 10 .19-26 59-76 59-65 .19 48
59- h6 59-49 58-96 5886 59 25 ,19-35 99-78 59 58 59 -.Id

28
.19 S5 .19-49 58-95 58-90 .W-29 5941 ,19-85 58 65 59-67
.10 N 7 59 45 58. »4 .18 90 ,19-37 .19-25 ,19 88 99 62 59 6.1

X 59 89 59 46 58-94 58 90 59 28 59 2« 59 78 59 61 59 62
.19-87 58 93 5.t»2 59 24 59 ,33 59-75 59-70 59 -.14

30
59-86 58-89 58-96 59 15 59 36 59 77 59-7? .W'4I
.19 85 58-88 5896 58-94 59-90 59-74 59 95 59 42

31
59 81 58 86 .18 97 .19 (tl .19-49 59 83 59 92 99 5.1
.19-78 5» 89 59 02 59-72 69-69

1
.W7»j 98-89 ,19 ()6

! 59 74 59 77
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^[ean Hnlf-daiUj (lauije Height, in Feet, of Lake of the Woodn, at Kenora {Automatic
Gauge) for the year ending September SO, 1018.

D,iy. Oct. Nov. I>w.

.59 42

Jun. Fttb. Uar. April M»y June

59 66

July

.59-81

Auk, Hept-

1 .i9 6» .59-43 5946 59 29 ,59 02 .59 28 59 SI .59 9U
.W (IS 59 6(1 .59-45 5947 59 44 5»27 ,5S 99 .59 10 ,5<l-«(l 59-88 89-73 59-9U

1 .. . - .W 4H 59 5.5 59-50 ,59 -4S .59 42 59 27 58-98 .59(12 .59 (^3 59-80 59 87 .59-74

.W 50 .59 ISO 59-49 59-49 ,5940 S9 26 Stl-«8 59 16 .59 61 59 S3 ,59 93 59. 88
:i . . - .>9 :; .59-4H .59 4S 59 51 59 42 .59 24 .58 99 .59-18 .59 65 59-83 60-02 59-88

.W62 .51' 49 .59 46 .59 SI .59-45 59 26 59-00 59-11 59 67 59 85 .59.94 59-79
4 S9.51 59-57 39-47 59. SI 59-43 ,59 20 .58 9S .59-18 .59-68 .59 84 .•.9-90 59-85

5U31 .59.56 .59 46 59 49 .59 43 .59 16 .59 00 .59 29 .59-73 .59. »« .59 85 .59 88
5 Sll 3A .59 .50 .59 46 .59 49 .59-40 .59-17 .58.99 .59 25 .59-72 00-(Ml 59 S3 .59- S9

5!) 53 .59-47 59 4(i .59 49 39 41 .59 19 5S97 .59-12 59-83 39 69 39-86 .5991

S 59 81 .59 46 .59 46 59 50 .59 41 59-2(1 .58 97 59-06 .59-67 .59 68 .59 86 .59 83
59. 57 .59-4S ,59-46 .59 51 59-40 ,59 22 .58-97 .59-07 .59 .50 .59-72 ,59. 91 .59-77

7 59. 10 .59 -.55 .59-4S .59 .50 .59 -3S 59 21 .58 99 59 17 .59 70 59-75 59 76 .59 83
.5907 .59 51 -59 47 .59-49 .5S.3S ,59-22 .59 (Kl .|9-26 .59 S3 .59-77 .59-85 .59-87

s .W4.1 .59 49 .59-45 .59-49 .59-411 ,59 19 .59-(Hl .59 31 .59 -S3 .59-80 .59-88 .59.97

59. 70 .5947 59 43 .59 51 .59 41 39 IS .59 0(1 ,58-27 .59-70 .59-81 .59-91 .59-74
«( 59 59 .59 -.52 .59 44 59.50 .59 40 .59 12 .59 01 ,59-1(1 .59 76 .59-64 59. 93 .59.53

5942 .59.5(1 39 47 5931 .59-39 59 14 .59 03 ,59-06 .59-78 .59 63 6(1-03 59-71
1» 5II.51 .59 47 .59-47 .59 52 49 36 .59 16 .59 05 ,59. 19 .59-78 .59 74 60 01 .59-92

.W 79 .59 47 .59 47 59 52 59 4(1 39-15 .59 (13 .59 24 .59 82 .59-74 60-06 .59-98

II .19 M .59 42 .59 44 59 -.50 .59-4(1 59- 13 .59 02 .59 .12 .59-76 .59 74 59-82 .',984

59 87 59 46 59 44 59 48 59 36 .59-11 .59-01 59 34 .59 51 .59-76 59-83 .59-73

1." 59. 10 .59 51 .59 46 .59 49 5937 o9 14 59-02 .59-09 .59 71 .59-76 .59- SO 59 83
59 .14 .59 53 59 47 .59 52 .59 37 .59 14 .59 (II .59-28 .59-80 .59 75 39-87 .59-86

i:i 5957 59 54 .59 47 .59 52 .59 33 .59-11 59-02 .59 43 .59-80 .59 91 59-92 .59 74
.W.57 .59 5S .59 46 ,59 53 .59 34 .59-1(1 .59 (12 .59 28 .59-72 .59-86 59 89 59-78

14 59 4N .59 .53 .59 46 59 53 ,59 32 .59-11 59 (13 .59 12 59-69 ,59-79 59-89 59-81
59.19 59 .VI .59 46 .59 52 .59 33 .59-1(1 .59-03 .59 30 ,59-76 39 81 59-911 .59-73

I.) .-.942 .59 53 59 43 ,59 51 .59 36 .59-1(1 ,59-03 .58-26 .59-93 .59-M .59.88 .59 63
.59 35 .59 51 .59 45 59 51 .59-36 .59 13 .5i,'-(ll .59 24 39 94 .59 70 39-84 .59 65

\i; .Vt 4" .59 50 .59-46 59 .52 ,59 ,14 .59-10 ,59 III .59-29 .59-70 59-73 59 85 .59- 70
.59-411 .59 49 59 46 59 47 ,59 36 59 11 .59 (11 .59-36 .59-7(1 .59-79 .59-82 .59 7(1

17 59 ;!7 59 4S .59 45 .59 49 .59-37 59 (19 ,59 115 .59-32 .59 75 59- S3 .59 87 .59.75

59 13 .59 29 .59-46 .59 49 .59 37 .59.0S .59 (HI .59-38 .59.78 .59 81 59-91 .59.74

1^ .59.K,« .59-29 .59 49 .59 49 59 32 .59 (K) .59 (11 59 .1(1 .59-77 .59 75 60-00 ,59 76
.59 93 .59 57 .5h-43 .59 4 s .59-29 39(16 ,59-05 .59-1(1 .59-76 .59-84 59-98 .59-64

III 59 31 .59-55 .>9 43 .»9 4S ,5!< 30 59(16 ,59-06 .59-42 .59-79 .59 81 59-97 .59-51

.59 .5(1 .59 46 39 44 .59 49 .59 32 59(17 .59-07 59 44 .59. 1« .59-75 60-01 .59-51

2" .59 54 .59 45 .5942 ,59 49 ,59 :14 ,59.04 .59-OS .59 25 (ill. 11 39 81 39-95 ,59 69
5».4I .59-46 .59 43 59 31 59 37 ,59 I

H

59 (H) .59 34 39-78 -59-87 59 93 39-77

-1 59 .5« 59 45 .59 51 59 35 ,59 117 .59 (19 .59-36 59-48 .59-78 .59-97 .59-83

,59 52 .59- 16 59 49 .59 34 ,59 117 59 12 .59-48 59-49 .59-69 .59-93 .59-80

22 59 19 ,59-27 59-49 .59 34 ,59 03 .59 II .59 61 .59-73 .59-72 58.95 .59-75

.59 l« .59 46 59-49 59 35 ,59 114 59 01 .59 38 .59-80 .59-73 60. 12 .59-64
.'1 .59 4H .59 50 ,59-46 .59 (M .58-99 .59 -.19 59 95 .59-77 .59-92 .59.58

.59 so ,59-43 59-45 .59 33 .59-03 .59(15 .59-19 .59 85 ,59-78 .59.96 .59-64

24 59-79 59 m ,59-4s .59 34 .59-05 .59-11 .59 52 .59-67 .59 76 59-99 .59.67

5952 ,59 35 ,59 46 .59 31 .59 .16 .59-15 .59-40 .59 65 .59-61, 611 10 .59.87
***! .59-47 ,59 43 ,59-4S .59 29 .59(13 .59-20 .59-;i6 .59 74 .59-64 .59.95 .59 68

59 -.Vj 59 51 59-47 ,59 34 .59 (12 59-08 .59 38 39-76 59 67 59-84 59-65

2n .W 52 .59 .5(1 ,59 40 59 30 ,5s S6 59 33 59 s9 59 76 .59-87 59 •68

.59-47 .59 52 , ,59 29 .58-87 .59-38 59 92 .58-79 59-96 .59.74

2; 59 .i2 .59 51 ,59 ,1(1 58-97 .59 41 59- 93 .59 78 60-12 ,59 75
.lO-IMI .''I .51 ,Vi-29 .5s -96 .59-lKl .59 46 ai-o7 .59-83 60-I-.1 5».6a

JN .59 51 59-49 5930 .5S-96 58 !« ,59-49 .59-89 .59-97 59-90 .59-53

,59 4B 59 51 ,59 -4S ,59-29 .5S.94 .5" -86 .59.49 .59-76 .59-80 .59-M .59. 51
•tn .59 42 59 51 59-46 ,5S-95 .5.1-66 .59-53 .59-70 .59.66 -59-91 .59.55

59 41 .59 49 ,5S-99 5S 68 .59 -.55 .59-74 ,59-84 -59-97 59-53
.(•1 .59 43 .59 46 .59 43 59-lHI .59 (12 39 .58 .59- 69 .59-94 .59. 8S 59-57

.59 47 ,59 42 .59-46 , 5S-99 59 24 .59-57 JJ-73 59-92 ,59.88 59. 61
,11 ,59 4H .59 45 , ,

,59-02 .59 fill
!

,59, 91 59 93
.59 4S

1

,59-46 ,511114 5'i .-.v .59-98 .59.'i->
.

Zjrni)t(iiiuitp-1000 (Kir -<(. * (1 s I)ilum-99S r,9V5.I>..<I Oifum
.NtJTt. .5 VT ( 12 niiiliiiisht 10 12 nivini unil V \f -luf.tm Iruin ^Jiut.' rect>r(l.)

1,4799 101



14S DEI'AHTMKST OF THE INTEHIOR.

WiNNlPKCi HlVER AT PiNK FaI.I.S.
<HtUIJV. Stllfl'.

Location- \)\\ left hank at head of Pine falls in S\V. J. Sec. 2!t, Tp. IS, H. |().

Rfconls arailahle. '.]{iiu' 21, l!»l I, (o Sept«Mni>ci ;«), liMS.

Mran Dnili/ iiamje Ueiijht in fat of Winnipeg Hirer, at H,;„l of Pine (alls for
port of year ending September 30, 1917, and year ending September Jo', Un's.

!<

Ill

II

12

i:i

14

i:>

K.

17

l^

21

2'l

(II

:(l

1

n
I.'

I.I

N
\'<

li.

ir

72I1 S4
72.1 ,s

7211 n:i

721iM

7.'II Ml
721

1 ^It

7211 7v
7.'II7H

72"-7i
7211- 7:i

2ii-7:l

7;ii 7:1

IXh

7211 W

I

72(ijKi

7211 93
7.M !1.-|

72'i 'i:l

7211 114

7.': I 94
72'

1 9.1

7211 ».">

7211 M
7*U S.I

721: .*<.{

72'l VI

r.'li !i:i

"2" >*

:2i 11.)

":l i;l

•21 I.I

.'I 1

;

.'I :i>

21 i,:i

724 CI
724 13
724 1 1:)

723 9»
723 93

723 93
72.1 9S
724.(13 '

724 113

724 113

723 9.'^

223 .(IS

;

723. 93
723 93
723 ^s

723.^.'^

723 Sh
723. ss
723-.SV

7.'l >s

723 S3

723 S3
,

723 -hh
723-.s,s

723 93

723 93
72193
723 s.s

r2:l ss

:23 !I3

r24 13

21 43

21 .13

K..b. Mar. April

24-33
24 43
24 BS
24 li3

21-93

723 S3
723- S3
723 s:!

723 ^H
723 8S

722-83
722 -SS !

722- IMt
1

722 HK
722 V-,

;

.24.K3 723 «3
724 -Hh i 723..W>
724 «3

;
723 -4» '

721 73 723 33
72173 723 13

721-70
72 1 -S3'

729-93
724-93
724-13

722-93

722 S3
722-73

722-lls

722 -no,

722-7-S

722-70

722 7K
722-73 -

722-73

7-22 73
722-fio.

7!2.«s.

21-73 722 (10 722-70
23 S) 722 IM. 722-70
23-70

; 7;2-(tO 722 S3
23 7s 722-HO 722 S3

-VuK

720 23 ' 721 -3:1

720-20 721 2s
7'>0-:!3 721-23
720..33

\
721-ls

7211-30
;
721 13

720-.IS
1
721-iis

720 43
:
721-113

720 43 7211-9-

7-211-40 720- lis

7-2(1 40 72'i 9;l

72(1 43 72I1-1I3

7211 43 7211 ss
7211.30 72(1 -OS
720-30 72il-vi

720-43 72ii-s.{

723 70
723 70

723 03 .

723. 03
7J.I 03

723 S3

723 .S3

723. 03

:-so

722. 73
722-70
722-70

73
;
723 13

722-73
722-73

722-03
722 03

723-13
723-10

723 23
723 20
723-20

722 4s

722 .Vl

11: .13

722 4S

"22.43

-',
1:1

J I lis

21 1,3

721 .13

721 43

721 33

721 23

721 1:;

721 MS

721 113

7211 9s

7 .'93

7211-70

72(1 7:;

72(1 73

I

7211 07

7211 S7

72(1-92

7211 97

721 112

722 .10

722 .13

7J2 40
722 43
72' 13

722- 23
722 13 .

722 113

721. 90
721 '13

721 91 ;

721. so
721 03
721-70
7'1 73
721 (io

7211 07
7211-09

721-4(1
I

719-!).1 . 720-40
|

721-43
i

719-93
|

7'2li-.13 !

721-41 I 71!I-B3
|

72li .10 I

721 30 71».fll . 7'20 63
i

721-3.1 719 OS
!
7211.(10 !

21. 33
2120
i\ ii '

21-10
21-13

1

113 !

720-73
;

7;

719 OB
719-03
719- 7S
719-70

719 03

719-00
719-93
719 90
211-03

20 13
•20 10

7211 73 :

720 ,03
I

72:1-00

720-93 :

721-03

I 7-

I .12

I 57

721 .W
721 112

721 (12

721 .17

731 52

21-13

1 23
721 33
721 .30

721 43
721-30

721 27
721 24
721 22
721 22
721 -'ii

720 OS
72ll-.s(;

7211-02

720 02

'22 (i

72'' 1

21-49 721 IS 72" 7'

21-47 ' 721 17 7211 119

21-45 721-1.1 72(1 H7
722. 47 : 721-42

!
721-12

'

7;ii I!.'.

I 12 72) (;2

72' 1. 1111

7 'I'.ii-j

72m Ii'

7211 112

22 37 721 40
j

22 17
22 12

721 3- \

721 37 ;

7 '1 .-I? '

21 12
21 14

'

-'117
'21 37

j
721 17

21-37
i 721-17

I -(12

I 97
I 92

rjli S7
7-?(l-92

7'.'il 07 ,
7-211 97

72" sj 721112

7211 02 721 12
720 s2 721 -'•'

720 02 i 721 27
7-2(1 02 721 32
7.'" 02

I

,21-37
'

721 42

721 92
7!l s7
721 -s.i

721-7(1

721-77 ;

I

721 75
721-72

j

721-7(1
I

721 (19
j

721 -(17
I

;2i-fi.i

721 (12

721 ,19

721 35
721 37

i

721 37 i

721 3'l '

721 42
I

721 42
721 39
721 37
721 ..15

721-37

720 ilj

721 37 ' 7.'" 97
721-35 . 7'2il 95
721 32 72" 92
721-32 : 72(: 9!!

721 '29
. 7211 S7

i

721-27 1 72" s4 ,

"Tt 'h.ft-rtM.lal..
1 .v.-l- n-iliii,-,! ii. \\ ti,.T I', '« T .Sirvfv Dilum
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Location of GAU(iEs.

(!aiij£rs hnvp boon nmintained at tho followiiif? stations thioiinliont the
year and while the n-cords are not puhhshed in tliis report, eopics of the readings
at any station will he furnished on application.

Luke of the Woods OutleU, at:

Tailrace Norman dam.
Ontario D.P.W. River gaiine, Keewatin.
Slope (iauges, western outlet.

Tailrace, Kenora Power House.

\Vinni])e(i River, at:

\finaki.

Forehay, Point ilu Hois.

Tailrace, Point du Hois.

Hi atl of Kinht Foot Falls.

Foot of Kight Foot Falls.

Intake (iauge, Piiiawa Channel.
Above Control Dam Pinawa Channel.
Forebav and Tailrace, W.E.H. Co's. Plant, Pinawa.
lielow Twin Falls at B.M. 18()a.

City Tramway Bridge, Lac du Honnet.
Foot of First MeArthur Falls.

Below Second McArthur Falls.

Head of Crand du Bonnet Falls.

Head of Little du Bonnet Falls.

F(K)t of Little du Bonnet Falls.

Head of Whitemud Falls.

Head of Silver Falls.

Foot of Silver Falls.

Foot of Pine Falls.

Fort Alexander (Lake WinnipeR level).

Red River, at:—
Morris.

Kim Park bridgi'.

Red \\'ood bridge.

AKsinihoinr River and Tributaries, at:

Otter creek near Scandinavia.

liinnx River, at:—
Mouth (lake WinniiM'n).

\(U-on River, at:

Xorway House (Playgn^en lake.)

Manitou Bridge crossing.

Kettle Bridge err qng.
Cro.ss Lake.

La Salle River, at:

Sanford.

Whitemud River, at:

HolmKehl.

Lake Winnipey, at:

\\'innii)eg Beach.



m DEPARTMENT OF THE INTERIOR.

PART IV.

METEOROLOGICAL RECORDS.

METEOIIOLOGICAL STATIONS.

Mi'teoroloKical .stations have been maintained at the following points--

Pinawa.
Evaporation records are also obtained at these two jwints.

Meteorological Station, Keewatin.

In the spring of 1913, a meteorological station was established at Keewatinon the Lake of the Woods and from the month of May of that year continuous
records Imve been obtamed at this station.

In addition to the regular meteorological equipment, apparatus for observ-
ing evaporation has been installed. This consists of a tank equipped with ameasuring point. The tank is floated on a raft, which is moored in the bay at
Keewatin. The records, therefore, indicate evaporation from water surface.

Meteorohgiml Dal,i of M.H.S. Station at Keewatin, Onl., for January, 1917.

Day.
Temperature.

Velo-
crjy

W»d.

Direc-
tioa
of

WUHl.

Bani-
metor

Kvapor
atioB. Kaia.

Humid
ity. Genral

Uke.
1
Tank. Air. Day.

1

J

3

•

33

32

32

32

32

32

12

j

«

12

1«
14

18
-14

S
-16
-10

4
3

-•

2
14

-13
- S
-21
-10

-I»
-10
- »

1

-11
-24

-M
-IS

- «
10

•

14

It

-»

-»

-S

-11

8

- »

-18

-IS

- S

-23

1

Mih.

30

4 1

2 1

2»
SO
SI
2 1

8-4

ii

SO
50
S3

S.3
40
«'l
3-8
3-8
81

38
30
4 S
4 7
7-3

lS-7
78

11
33

SO
lt'8

8.

S.
8.
S.

w.
S. .E.

N.W.
W.

S.E.
N.W.
8.

E."
N.
N.E.
E.

N.W.
N.W.

W.
8.

S.E.
N.E.
N.

N.W.
N.W.

8.W.
S.

N.W.
N.W.

lachM.

38 i4i

37 8»

27'n

2808

28-34

28-14

iDchn. laebe.. %

8
P

§
S
P
s
p
Q

8
8
8

S
S
8

?
P

4

1,

«

7

8

«

10

•

030

0-40

3831

38-88

37-97

38 40

38-40

2841

38-35

030

0-SO

"
(

14

3

0-30 s
p

»
1

28-88

30 07

28 SO

'•

{

p

a
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Meteorological Data of M.H.S. Station, Keewalin, Ont., for January, 1917
—Concluded.

Day.

17

18

"
(»
I

31

22

2S

24

a

2«

27. .

M
29

30

31

Tempi) ttun.

Uk*.

31

Tuk.

33

Air.

3
It

4
- a
- 8
Z»ru

-10

-13
-22
- i
-18
- 2

- H
2

10

20
- 4
-10
-IS
- 8

D»y.

- 2

V>loo- IMrM-
ity at tionof
WBd. Wi»d.

Mil*.
per

hour.
(1-2 H.W.
S3 N.W.
11-3 N.W.
g.t N.W.
30 N W.
2-4 N.
50 N W.
1-3 S.K.

3 « N.

SB 8.W.
7-3 8.
5 I N.K.
3-7 N.
2-3 M.

I'S «.
3 3 N.W.
4 N.W.

l'» H.E.
3 1 S.E.
50 8.
ll'6 H.

11 5 8.W.

6-6 N.W.
00 W.
4 7 W.
5 7 NW.
.v4 N.W.

N.W.

Baro-
meter.

Averse time of ubaurvutiolis 7-45 a.m. ami .VOO p.m

.

P—Clear, no clouds.
Q—Small fleecy clouii^.

R-Cumuli.
S—Heavy, oreroaat. tlirt-att-ning.

Evapor
atioa.

Kail.

laohee.

28 It

28-33

38-34

28-57

38 33

28-32

28-35
i

28-44
I

28-44
{

I

28-32 '

I

28-42

28-15
j

28-51
I

'28-7IJ
I

lachn laebea.

0-05

Humid-
ity.

0-10

0-10

Qeaeral.

P
8
8
8
P
g

p
H
P
P

5*

p

p
8
8

8

?
P

MM npHHH'Twr mmm
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Meteoroh^ical Data of Af.H.S. Station at Kee.mtin, Ont., for February, 1917.

TempMmtiin. 1 .. _ 1 1 1

DV. »»kic- Dinir- Bam-

'iKl '^J
--'

Eraptir !u..».i.i

Ukr. Tuk. Air. D.y
•tioa. Rail i(y. CIneral.

"

MilM
---

!
_^

• , ,

1 ... hour
llarhm. lMh« iMhM.j •„

*! ~?2 65 N.W.
i

3...,
-u -17 «3 W. 1 »Si 1'

3...
31

—2ft
-14 -21

II 3
7 1

.V.W.
i

N.W. ,
2S 70 i

1*

I-

-?? 4 NW i
<^

4 "'^
1

~'" 7-3 N.W 2H .15 U

». . !

33 _|7
150 NW

JI1'4II : j
;{

I
1

*- ,* ' los ; w !
i

i

1
-'-

\

- ' -lO
; SW 1 > 43

I Ii
. 11

7... !
-13

; , H
i

i:i \.W, i 2S.211

1 N.W '

1 ' !
' 0-20

i i s

.<....
1

\ + +12
1 13 »

1 N W. : i* IK i
' ;".

,i
33

( -'t ; 7.(1 ! N w 1
1 \i

9... .

l(
! -^ -'" ' "7

1 .V »V 2.H.M
1

'
' j:

!
--"0 6 .5

: VV

10 .
>\

! -,J ,

-"
' 54 : \ \V ..H.« ! • .

1
1'

,

j Ii j
1*

.
"

1
- ' -n IV:) i N w

; js.-.i
!

11. ...

,

"'" 10 , W
1

12 *!

j

; _ ,
,

""-'"
1 !

-'»•«

.

»'

n ...

;!

'*
1 1

+1" Z.T.,
! 4.(1 , s'w

i

'>! W
1 ::

14
'^ - '- " 1 3-»

i
W i l's..M j 1

'<

15 ..

I 1

+1" 4«
i
W 05

1
'>i

II

1« !

!

+--' i-'it 7 4
1 \\V. :.«.((,i UIO H

17
ii

! ,' ' 7.H \.w ' ;

i .

j

020 u

IS

It ji

!
-31

.
i J., sr ^

-"•*''

, j 0..W 1'

I"

\\

».... "•"J! -" i 0.»
i s. : 2S.4B 1 t

i|

Jl.

• i

I 32
— 2(t

t- «
i

fin

+ 7
'

3-3 1

1 2-3 1

i
5.«

M.
! 2S-42

1

N '

!

l-
1 I-

p

a
23

I

J

33

+ 4 -10
-10
- 2 -II
-10 <

153
4 «
4 3
4

VW, 2..24

N-. 2«.27

030

02O

s

>

34 ...
l - 3 1 - 8

-31
SO
2'U

w. 3,:„ .. ".'
p
p

a
/

32 +7 -IS
/ITO

3
2 S

S. 28-44
;<

it
1

i ? 1

- •

2H.22
" u

27

1 47
II

7-2

.S.W.

fW. 28.17

1

l>

2M.
.

.

— 1>
'

32
. ftO

1
- 2

i

4 1

7-4
H. 3S.4,i.: 1

1'

1^

4— li...«__ .;_

80 W. 28 M
j

:

.v

C l«ir, DO rlou<l>
-Small Hiwy elouil!!.

—Cumuli.
H™vy, oviToaat. t liroatcning.



nVDHOMkTHir SlItVKY-MASITObA. 153

Meteorological Data of M.H.S. Station, at Keewatin Ont., for March, 1917.
r- — ———

_

.—

—

1
Trmpfrature. 1

1

.

1

..._-J L= ,

n«y

, , > 1

1 V»kic-
ilv o»

I

Wisd

1
Dine-
li<«a<
W'iml.

Baro-
owuir

Kvapur-
•(km R*in

Umniil
Ity. C»riii.rii;.

Uke.
1
Twik.

|
Air. n»>

^ HilM

hour.
ImIm taehM iMhea ''^

'
2 .s W

2 .

4

5 HI 3

4 6
3H 44

5
3

33 13 7 5 7 .N 28 54
-i3 « 7 N W

4
3 - tt 6-5

4-4
N W
H.

28-88
1*

.•,

^12 -24 38CJ
10 7 5 s
21 10 7 :i N 28 II

1

It

s
Il

l» i 5 4 N K 1

7
32 33

24
2.» ID

.I- 11

28. 20
1

II- 1.1 i

II

u

s '

33
l«

26
3-S N.

38 36
I

I
' '^

» '

32 34
17

24 3 »
3

N.
.S.E.

28.35
! 03

r
I'

lU. .

30 IH 2-7 S.E.
N.

28 39 020 'i

' 32 34 13 50 \. 28 31 !
II..

1
20 6» N. 1

-

i

12...
2(1 38. 53 1 ; 1

A 4.» S.E. 1

•

i,r... i
32 3« 17 40

7-2
.s.

.S.E.

38-72
'

: I-.

P
P

.4 }

27
2U

25 Nl
10-5

E.
.N.

28^03 0025 H
15, ., (

32 2«
It

22 12-5
7-8

N
.\.E.

3».45 20
s
.s

pt 33 22 20 E 28. 72

!«..,. 14 1

4 3 X. p
•s"

/

32

28
IK 2'U

7 1

N
X.

'28.44

32

21 16

•*

14'tt

13 1

N.W.
.s.

'2822

38-56

3
p

|y .
, . .

'

IX 6-2
; .s.

1

i«

20, .. .

'

32

2»
22
42

19

20

3 3
2-9
7-4

s.
.s.

s.

2802

3807

i

K

21 ..

2* .'

)

31

39 .32 41
s. 1

28. 13

1

p
s
R
R
P
P

,.. 1
32 3-6 S.E.

; 1

23.... ."i

32 40
30

33 23
3 3

8.

N.
28.09

24.... ^!

^1

3*
3!

31
i

3-6
40

s.w.
8.

2809 03

25 . . I,

32 30

31
i

7-5
»'3

S.E.
w.

2780

2801

010
s
R
Q

'i
010

j

26 :\

3"' 1

.10
1

1

4-8 s 1 1

1 »
27... .

30 1 2S 1 4-4
6-3

N. 28-28 .
'"'

1 R
m '1

.36 1

30 1

2S
'

1
22
!>.3

i

S.

S.E. .

28. 30
'.

07
1 V

;'

32 M 1

32 '

;'s
i

13 3 1 W. 1

106 ! W.
27:92 : 25 .

1

;
H

30.
*

j

.15 2» i 10-6
1 N.W. !

3-2
! .1.K i

28^28 . ..,:::! 1

"i',.,1 ir.31.... '^ 34 ' 15 5 ; S.E.
9 5 ! .S.W

28 00 n

.

'

'

'•
1

'34";
10-7

j W.
i

2806 i ?

.\vrr»p.limeof iiln,.rvaium» 7 4i am. ami 5 (Hi n ,r— < leur, no rloufts.

U—Snuill flewy ckiuiU.
R—Cumali.
S~He«vy, ovi.rcajsl. tlirciiloning.
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Mekordogical Data of M.H.H. Station at Keewatin, Ont., for April, 1917.

, —

1

Ov.
Velo-

city at
Wkl

n«rai>.

tloaal
VIM.

Itaro-

nwtar tka lUia.
HiubM
'ty.

l-

Ijikm. Tuk. Air. Il.y.

a«Mnl.

MUm -
-

iS.
lMh« iMbM IwiM* %

1. . . tl W.

2
U 21 23 nn p

p
p
p

p
p
p

22 7 1 HW.

3 .

U 29 7-2 W. 21 31

» II

u
40

2<

it

81
40
St
30

N.
W.
E.
W.

28 94

28'«

« 43 32
1 »
31

NW,
N. 3847

« 34 S2 E. p
32 28(1

23 SI NW. p
pH

1 40 38 4 8 NW. 2I> 71
30 41 NW.

9 33
31

« 4 HE.
28«7

^10
43
3T

17 11-4

lis
HE.
HE.

1839

^I 311 37 4 1 N. 28' 13 0-Ot

11

13
12

34
38
28

34
S6
»'8

NW
NW.
NE.

28 3*
OM K

H
P
P
P
p

13

14
a

43
23
42
28

32

31

«0
S-7
73
8-3

E.
N.
N.
NE.

2867

28M

15
30
34

31 10
«>

N.
NE.

28-48 H
3> 32 28-90

19 3« SO HE. V

H
H
H
S
H
S

17 .

.»
}

.« \

3]

47
3«
40
U
37
38

3»

17

1«

4S
4 1
1-8
«'0

II 1

211

E.
N.
N.
E.
E
N.

3893

28 JO

28-40

2»
Oil

1

40
34
44

37

38

7-4
7-8
»8

N.
\.
NW.

28-30

28-21

003

: !
3a

32
37 a

7-8
13 »

N.
NW. 28-21

u
8

i- :: :|

8 NW.

S3

3>
37
SI

38

38
3-4

3 7
HE.
E

28 40

28 93

i'

P
'^

H
P
S

•1 '

7» HI-:

2J .,
47
38

38 «-7
S S NK.

28 48

38 37 10 3 NE. 28-38

» 38 8 1 N.

27 1
44
38

41 9-4
9S

N.
N.

28-92 002 H
P3S

i
M 41 7» NE. 28 -«1

" t 12 4 9 N. {

29 ^
.1 31 43 • '6 N. 28-82

^0
32 41

9-8 N.
28-40

U

1

49 "
1

33
17

N.
E. 28-40

009 K
H

Atrmc* tii..c o! ohm-vMiou 7-4.5 a.iQ. unl Sou p m.P—CImt, ao elooda.
W-SouUI fliM-y ck>iid>
R—Cumuli.
S—H«vy, orweut, thnatmiaf

.
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Mrttoroloy'nil Data of M.H.S. Station, Keewatin, Onl.. for May, 1917.

n«y

II

t!

n

!•>

ID

17

1»

I'J

2U

il

a
a
:>4

2.1

M
21 .

20

111

30

31 ..

TMipat»tan.

\sk»

4]
41

41

43
4a

M
47
W
40

M
411

4fl

47

4«
4«

4X
4a
4« t

17

48
49

47 .1

US
M
M
4« .f

4S

4Hi

485

THh

4li

4.'

49
M
U
M
S)
49

40
SO

49
47
4«

4«
47

47
S3

S2
47
MS
49
SO
S5

S3'S
S« S

SO
ss
S3'S
S4

S4

S3

Air

47
SI
t»
M
M
• I

49
•S

M
M

SH
44
70

7S
•9

S3
7«
M
Ti

S«
79

74

M
74

S4
S3

4i
(M

«3
40
A3

60
S2
70

S9

53
«S
S9
«3

t3

65

D.y.

4>

43

4«

43

¥>

43

M
49

44

SI

32

S>

S3

M
(13

»4

M
Ml

47

47

S2

43

49

S4

S4
I

48

SO

S« .

SI

43

SO

rMim-
V.I.,. lloa

"^
WiM)

MUm
V*'
hfiwr

4 1 N.
10 1 N.

.1 4 NW
3 1 H.
30 M
60 HW
3 4 N
3 3 K
30 H
3-4 sw.

36 H

4 4
'

S.
36 NK.
3 1 M.
3-3 NW.
4 3 N
3 3 .•4

2 H NW.
6 1 W.

3 4

6 1

39
4 3 HK
1 > N.

2-7 ,s

4 4 .s

S 7 w
IV.

3

«K

3 11 .SK
7 1 N
S3 \«
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Meteorological Data of .V/.//..S. Slat,,,,,, Keriiali,,, (hit., for June, Unr.
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*W DEPARTMEST OF THE INTERIOR.

Meteorological Data of M.H.S. Station, Keetoatin, Ont., for Atigitst, lOi;
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HYDHOMBTRW SURVEY-MANITOBA. ,»
Me>.rological Data of Af.H.S. Station, Keewatin, Ont., for September, 1917.
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Melenroloffical Dala of M.H.S. Stado.,. Ke,w„lh,, (ha., for October. 1917.
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HYOmsiKTRlr SI HVKY MASITOBA. m,
MH.oroloyicol Data of M.H.S. Station, KeeusUin, Out., for AW.ftc,-, ,917.
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'82 DEPARTMUST OF THE INTERIOR.

MrtforohHjical Data of M.H.S. Station, Keewatin, Onl., for December, 1917.
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Afeteoroloffical Data of M.H.S. Staliou, Keeu^in, Out., for January, 1918.
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Meteorological Data of M.H.S. Station, Keewalin, Ont., for February, 1918.

».

ifl.

II.

II

M.

14.

19 .

14

i;

IK

I*

211

21

22

23

M
21

M
27

28

D.y.

~
=:;.-T^

Viloa. Dine-
tiaa<i<
mad.

Bmo-
BMtV.

EvHor
•tiia. lUia. "^ Gmmh

^
Ijtk* Taak Air, Dw

• HUM

It «w.

lMb> Iwlm IwhM %
»

3J 4 - »

»l N.
211 15 0-10

1

V
32 - 1 -Ml It

1-7
N.
N.

J»3I 0-05 !
32 -M -Id 2X57 P( • 4 NW.
32 -M -M 1-7 NW. 2SU Ptl 8E.
32 14

'» SO

• 1

8E.

N.

27 «• 10 s

1 32 ii 5 «-2

70
NW.
ME.

2IIM 005 p
32 12 2 lit HE. 28 27

<J7 '* NW.
( 32 1)1 13 II 7

4'H
NW
MW.

2II'47 10 p
32 2lt IK 4'6

31
"? 28-27 p

32 2t 2«

• S NW.

2106 05 g

32 2« 27 HI NW 27*4
<i4 .1 s.

32 14 12 3 7

4 * N.
27'W 15 w

32 « 1 •'* N. 28 20 l»

ill N.
32 - : - 2 lt'3 N. 2«4«

1 I*
-A «-7 NW.

.%.' • - « 2

4 (1

NW.

\W
28-74 '

i

3J
* 2-3 sw.

H.
28 85 1"

32 4 ~ '

S4 NK
28*0 p

32 (1 - 4 7-lt 1

lot !

N.
N.

28.42 0-10 y
32 - 4 - » 01

:

S'O 1 ?JS
28-48 p

I •1.1 I

-12

i

124

74

N.
1

MW. '

28-112

i

'

1

- S -13
j V2

1

4'>
S. 1

H '

28 .M y
32 1 24 • 73

• 3
s
s.

27 »7
1

<v

32 41 2« « 1

lot w
27 70 p

32 34 3(1

100 \.
27 80 10 p

1

32 13 13

i

10» N.

s.

2<tfl7 « 30 p

1

'- 2<1 H 1

I

.) 7

34 N';^ i

27114
1

10 .<,

i « 1

1 ,, 1

17

17 8 1

54
3*

NW.
j

H.
28-U i

n
1

W
1 -1 24 « SO «. 28-47

1

r
V

P- ( Mr, lo clouda
Q- !<imll flw<-.\ <-l«i.i»

H- C«iBuli
^ H*«v.\

,
ovMrtuit ibrnnit-BiriK
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MeUorotnykM Dain of M.H.K. Station. Keewatin. (hit., f„r March. WIS.
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'•• UBPABTMKST Of THK ISTERIOR.

MfUorologiail Data of M.H.S. SMioH. Keewalin, OhI., for Aftnl, I91fi.
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Mrleontlogical Data of M.H.S. Slalion, Keewatin, Out., for May, IBIS.
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170 DEPARTMENT OF THE INTERIOR.

Meteorological Data of M.H.S. Sfation, Keewatin, Ont., for Augiixl, t9ts.
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SW. 28 11 018 003 SO I'49 w.

2»
68 69 70 91 IS. 3 xw 28-25 013 0-05 52 l»

98 SW.

*»
MS 97 97 59 7 9

4 3
SW.
X.

28-28 015 52 It

Jl
MS 97 «» 59 50

21
w
w.

28-30 013 004 50 !•

i

MS 98 99 58 3-7 w 28-27 Oil 003 69 II

A*'"".!?**
'"•"« o'ob(»rv»(ioi», 7 45 «.i i im.l 5 OOnin1—rie«r, DO clouds.

<^ Small H««r>' clouda.
H—Tumuli.
S Hmiv\

. nverr-Kflt. (hrpa(eflinc.
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Meteorological Data of M.H.S. Station, Keewatin, Ont., for September, tOtfi.

Day.

S..

»

Id

II

12

1.1

M

IS

m

17

IX

10

ill

;>l

ii

:'4

25 .

2«

2"

2H

2» ...

TtrnprnUre.

Ulw. Tuk. Air. Day

«i

M
MS
MS

M
tii

U>
M
M

«4.S

«3 (I

(W-S

«l

sns

«i

MS
«|.S

«0

59

S8.S

S8

57

58.

5

57

i7-5

5« 5

M

«5

MS
60

«l'5

«1

63

62 5

M
60

.W-S

5»S

58

56.

5

58 5

5«

57

52

SO

62

67

74

54

56

57

.MS

56.

5

57 5

55.

s

55

58

57

57

59

.58-5

58-5

59

55-5

54 5

55 i

60

72

65

M
52

47

.M

52

47

.S8

64

49

60

72

7.1

49

43

.W

58

54

48

46

54

\t\o- Diree-
cily tioa
of of

Wiad.
! Wind.

Miles

hour.
1-2

S«

S3

44

51

51

56

57

•M

47

42

45

43

41

46

7 3

».?
9-9
3 2

7

05
49

.1-7

48
3-8

58
56

10-3

6 7
3.4
7-7

3 4

SO
32
5.

a

5 4

5 1

2-5

63
96

55

53

49

52

si

55

.W

44

40

42

7 5
60
2-3
3.9

17
50
10.

1

125
18
4.4

2.N
3-8
1-8

7.S
.sn
3-0
10
2-6
30

1-8

5.4

68
13.

5

13.1

11-3

83

NW.

NW.
W.
NK.
W.
HW.
sw.

\K.
X.
SK.

SE.
HE.

' nV
NW.
H.

MW.

NE,
X.
sw.
w.
NW.
X.
xw.
xw.
w.

xw.
xw,
xw.
X.
XE.
XE.
X.
X.
w.
w.

sw.
.sw.

XE.

XE
XE.
XE.
XW.
XW.
XW.

sw.
sw.
w.
xw.
xw.
\w.
X.

8-6
! xw.

n^'VJ*' '""' ?' obxer^tioM, 7 45 a.m. antl 5 0(1

1

"—< l»»r. no cloudn.
Q— Small tinxy clou<U.
H-Cumuli.
S -Hmv.v. overcast, tlimtpniot

Baro-
meter

Inebea.

28. 33

28. 42

28-47

28- 54

28 41

Evapor
atioa.

laehea.

005

017

017

0.i2

0-19

Rain.

Inchea.

Humid
ity.

023

28. 36

28. 36

'28-31

28 73

28.M

28.36

28. 2:

28.28

28^24

2831

28-41

28. 32

28-29

28-50

2861

0-12

0-08

008

012

0-17

o-o;

010

10

0-07

0-U

015

09

0-09

0-18

012

I

28. 53

28-61

28-55

28-57

28-55

28 21

28. 34

28-40

.

28-51
j
014

005

15

0.(i«

(i-'io

'

08

in

10

09

n-M i 0-19

004

0..18

008

10

013

02

75

67

64

59

75

52

I

•'
J

47
I

82
!

84
i

54 !

tieaeral.

6(1
; p

88
j

I{

60
i V

i

;-73J
4I> I

.55
'

43 >

'

68 I

59
I

«4

.H9

74

Mt

60

64

.*>7

46

47

!•

V

V

It

It

Q.

I'

p

p

y

p

y

i{
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PiNAWA Channel (Kvapokation Station).

Ihdo,i,.-T\w .station was estublislwd l,y VV. J. Ireland on Mav 14 1!»1.-,and has l>eon operated dunng the open-water sea.son.s since that date

«,. .

/'''^"""«—ThP «»vaporation tank is supported by a timber raft and" anchored

aclrofX w7„'nL^/Fr: ^/«r''"-^' ?.^°"^ °"^ '•""^^^^ yar^ above 'racks of the Winnipeg Electric Railway Company's plant at Pinawa.

u-..f.r T'^''K',~i^^':T^ "^ ''*">' '•vaporation is availabl,. f„r the openwater season from May 30, 1915, to September 30, 1918.

bnih, Enipomtion, in Inches, at Pinawa Evaporation Station, for 191 7-1 S.

M»y.
I

Jiuw.
I

July
I

Au».

2
3
4
S

«
7.

8 .

« .

10 .

12
13
II

15

1«
17 .

18 .

ID
20.

21

22..

33
21.

2S

27
2«.

2«
30
SI.

Tot»l

010
0-03«

0063
0033
0-02«
O'OSO

040
0-063
0-073
0-0R3
0-076

0-073
0-100
U-123
0-083
OM

}'
I

0-036
!

fl-120

0-0i3
0-106
076

0-066

07a
0-OM
083

0080
0-130

OOSO

100
0-173
0-106

086
0-OM
0-OM
0-103

070

0-110
0-103
0-060
0043
oos;i

0-100 0063
103 0-060

0-076 0-093
0-0S6 0080
0-083

146

U 4:.'6

0-046
0-130

0-036
036

0-060
083

0-010

0-014
0-116
0-0D3
avi
070

0-093
086

0-063
0-086
0-070

0-080
0-103
0-143
0-143

0-.M0

0-140
0-036

O-llfO

0-16J
0-093
0-130
0-236

133
0-140

116
0-173
0-133

0-113
0-117
0-093
0-090
0-070

0-133
0086
0-066
0-103
0-IJ7

0-120
0-056
0-450
0-087
0-1 10

0-093
0-253
U-160
0-106
0-110
0-073

2-2»9 i 2-779

n6pt.

I

106
0-146
0-103
0-096
0-120

0-110
0-130

120
0-136

0-I36
0-073
0-116
0-063
0-040

0-020
0-010
0-006
O-IIO
0063

0-063
0-086
0053
0-040

140
O-lOO
0-100
0-096
0-120

^»>'-
i

•'"M I -luly- I Au«.
I

Sept

0-020
;

0-080
I

0-130
{

!
0-020

0-070
0-040
0-050
0-060

4-08S
:

2-585 ,' 0-470

i

0-066

I

0-oiw !

j

o-aw

023
j

0-139

100
0-089
0-086
0-079
0-063

0-120
0-075
0-040
0-067

0107
0-087
0-049
0-087

096
0-075
0-II9

043

092
0-080
0-133
0-099

0-138
0-084
0-065
0-075
0-087

0-086
0-046
0-040
0017
0-032

0-089
0-098
0-089
0-069
0-126

0-010
0-106
0-066
0-180
0-123

250
O-065
0140
0-073 i

0106
0-089

'

a5!l

! I) 140
;

I

0-141 ':

063
1

0084

n-097
;

0-092
0-140
0-143
0090

OKU
0-un
0-110
o-iai
0- i:w

07H
0-0!l<l

0-lli
0- l.J3

0-045
1

093
0-103
0-143

088
0-099
0160
0-023
0060

0-030
0-063
0075
0-120
0-136

0-143

0-048 .

01 14

0084
0-110

1-380
j

2-764

Non.—Too windy (or reading; tank flilwl by «Dra> .
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Hoyne Kiver (Carman):
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Daily diacharge
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Diacharge iiiKisurempnls
Monthly disrharge
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Definition of Terms
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l>istrict8

i:im Creek (Kim Creek):
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Fairford River (Fairfordi:
Daily discharge
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Discharge measurements
Monthly discharge
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Monthlx- discharge.

Ptun
4
8
M
73
71
71
74

7«
74
71
77

70
U
M
71

140
l»
IM
142

149

141
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141
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K.I,_* M C«. (HMdno.1:
Daily diKhuw.
DNFriplka of alMioa
Diwhant
MoMhIy dinhuin'

I*k»^o» the Womb IIuUm C« (Mill
RMgriptioaodUtioa
Diarhariai

'A"):

fjtiimtM) daily diaeluuv .Ukj <rf lh« Woods Milliac Co. (Mill "C")
K>tinwt«l daily diaebuic
umFriptioa of •Utioa
DiarhMtn nMMuramniU

Normal Traffic Brides:
Daily diwharf*
OMrriptioa of autioa
Ducharn nwanuvinralii
Moolhly diaeharcr

North Tuaasl Isbod:

Dnrriptioaofitatioa
Diacharjs nMaaaremratii
NoBthlv diacharpp

""'".',
'?.'"'"»'V *'^''' o' 'hf «'oo<l« <l>ill»l«

Daily dlacharir
MoBthly dikrharv

Uke WiaaiMuaia. TrihuUrire of
MaaWDUiaa Itivrr. above Wood Fall)-

Duly diwharir
DMorimioa of nUtioa
Diicharir maaMirrmnitii
Moathly disrharir

Mptcorolofiail Slatiou.
Kepwatin

.

.

Piaawa
Hetcriat Statio««:

MiMsllaaeow
Rcniar

ithodsof 1MMhods of Drt<>rminia|i Dinrharcr
Mila-loot
MiaecllaMous rwonb
MiaMdoMi Hirrr (Beilby's Hriciiipi

Dally diacharn
.

Dearriptioa oTttation
Diaeharfs tneaaurvmeBtii

. .

Moathly diarharcp
MlBMdon Hirer (Indian Bridfr). Klphinntonp'

Dally dlacharir
Deaeription of ntation
Oiwhargr meamiremests
Moathly diacharn

MiaMdoaa Kivcr IMiddlctnn Briiliti'
Dtaeription o( Ktation
Diachariir innwurpfncnta

Minacdoaa Uivcr iMinaedoaa Power Hoiwel-
Deacriplion of Mtation
Diachanie meamirementn

MOMV River lat WiUon's Farm helow Fork ItiverV
Daily dlschame .

.

Deacriplion of station
Diachance meaaurefnentjt
Monthly diwhamc

Ochre Hiwr .'Ochre Uiver):
Daily diacharce
Description of atattoa
DiacharBP meaauremeatM
Monthly diwharxe

Orgaaiiation and aoope of Survey
Otter Cn-rk.diarhantrineauurrnirnt "

Piteoa Hiver i.Vbove Fir.it Itapiilsi:
Diacharge mewurementu

I^eoo River (Above Shining FulM:
Description nf ntntion
DiMhante nieasurenienti*

Publications
*

'

Rainfall:

Keewutin
Pinat u levupnnitioni

Rat Kiver lOtU'rhumet:
Daily rliKchHrfce

Dwcription of Htution
Diactiarge nieiu4urpnient.H
Monthly dirtrliarice

Red Hiver nnd Tributarii«
Red River Kmenon):

Daily dijwhiirjje

nescriplioH of station
Diacharite nieasurement.v
Monthly- di!H>harKe

Paoi

»
31

£1
23

17
l»
l»

l»
20
21

l«
12
13

17

211

29
23
24
27

2S
2»
100

J 37
138

137
13)1

ISO
172

3

2
•
4

I3«

H7
M
M
811

M
K3
S3

NO

111
10*
no
112

117
IIS
ll«
118

I

143

144

144

144
7

l.iO

172

•3
«l
«2
M
S2

M-
..2

.U
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Ttrtiprrr Hiver illiMlxia B«y JuwticHii'^
UMly di«cham
DMcriptiaa ar>taliao
piwlian* meuuramaau

. Monthly dinhan*
IlulliM Hivw (NwirC N M Cro-inti:

Duly diaeharn
pneriptioi oTaUtkia
Utaehana UMaNnmealx
Moathly diaeharf*

"<«M Rivw (Ba»k«rvilU>'« Farm):
Dailv diachane
Ilncriptioi o( aUtHia
Diaehans nH<aaun<m«iU
Muathly diaehargc

i(<»rau Rivsr (Htuartbura i

:

Daily diacharni
DMcriptka oTaUtion
Dueharfi^ meaaurpmeatf*
lioathly dwcharv*

Snakatchawaa River iHaad »( (iniml ItupicLi:
Daily (aiiiP Imght aad ilinFluiriiH

inaenption of aiatinn
Diaoharge meaauremtwtM
Moathly diarhanr

Saakatehanraa Rivvr (Tlw I'ani:
Daily diachane
Daaeriptioo n( atatiun
Diaofaarfe meaauremfliitM
Moathly diarhanr

P*«co«l-foot .

Seine Hiver ISte Anne dea rhenet.!:
Dailv dijichane
Dncriplion ut tatiiw
l)iachane meaaureinenta
Monthly diaeSane

Shell River fAacM ^it:
Dailv diachnrce
Dncriplion nl aUtion
Diacharxe meaaurementa
3lonthly diachance

Souria River (Melilal:
Daily diacharie .

Dearription of aUliua
Diecharge mmaurementa
Monthly diachane

S<mria River (Waa-aaeaa ):

Daily diacharce
Dncriplion oTatal ion '

Diachane meaaurenienta
Monthly diachargp

Swan River iSwan River):
Daily fliarharce
Dncription olatation
Diachane meaaurenienta
Monthly iliacliarue

Tolaicco Creek (North ul Kohinih:
Di.icharge iiieaaureinenla

TribuMrieaol l^ke Dauphin
Tributarim ol Ijike U innipea on Kiiat
Frihutariea ol Lake Winnipeg on \Ve>t
Tributariea o( Ijtke WinnipeKoaia

\ alley Hiver (Valley River):
Daily di^whane
Dncription oj atation
Diachane nieuaurenienta
.Monthly ili.irliiiri!e

Uliirlpuol Hiver fDanven*);
Daily diachane
Dmcriptioo olitatiun
Diachttrv> nieaaurement^
Monthly iIi.HrharKe

nhilemouth Hiver (Whiteiiiiaillil:
Daily diacharge
Dearription ot Htati<»n
Diachane meaaureinenta
Moathly diachane

W innipec I^ke (Tributurici on Ijiat i

n innipeg Lake iTrihutariea on W.-t

)

»inaipeg River and Tributariea
« mmpec River at WliiliHlo« ;all». Niirth and S..ull) Clianii.-N

DneriptHm <rf atatioo-t .

South Channel?
Diachane liiettrturementa
IJaily gauKe height and tli.->charKH
31onthly liiarhurge

176

Paoa
l«
IM
101
lis

M
l«
•I

as
M
M
t<

S7
U
M
M

IM
l»m
IM

lie
lU
II*

123

4

06
M
U
«7

7«
77
n
§0

M
M
U
OT

M
»7
M

IIW
IM
107
I0»

«S

Hi
133

US
too

114
112

11.1

115

M
91
»3
M

41
48
M
a
133
118

30

31

33
34
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INwhartt mcMunmnU

CoiiibiMd daily diaehuf*
('unihiaad moMhIy ducliarn

WiaaiM RiT«r:
PiuwaCluuHMl (below CcMtn>l U«nii;

ntMriptioi <i< •Utioii

.
OJaehmrn mMMucmMiu

»ia»ip«. RivCT n^oot o« fourth F.1U, ttav™ .xi.i..n. >

0«ily IWK hMght utA diwhart*
nMCriptiMlofaUUa*
UMeharg* nwHunimata ...
Moatbly diwhartB

Wuijtoit Hlv« (8Uv. Fall.):
Dairy |M(t height aad diMluiri*
DMCTiptioa of itatioa
Duehaifa imanranwati
Uoathly diMhart*

Woody Rjver (Bowsmaa):
Daily diaoharie
r>»»criptloB ol Ktatioa
Di;charf« mcawiranmiti '

'

Miotnly diwharg<>

P«ua

34
3«
n
u
40

44
:s

47
4«
4«
4*

42
4«
41
44

im
104
in<t
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CLAMiriKD LIST Of RITOIITS

TIM mmh MUMd to Ibt DMBlalMi Watar P*** fHWh. irttk Hm

H

A«M!K!r!rTw'l«ll-l*. poMMMd l«U. Chtl al prial.

AmmU lUpMI far I«l*-I4, niMtobW Mil.

AMiiMl Rwvt tar I*I4.». mMI«li»< l«l*-

AMiMi lUpwt far l«»-l». ni>Hilia< l«IT.

AMMl Bavart far l«l*-n, HiMlaliaJ l«lt.

AMMl Rapart far l«IT-lt aa^

AaaMi Kapwt far Ifll-lf. CMsMaad la aaa teluaia. la cMraa a(

praparatlaa.

la Hr*«aMtrtc aarTay. Paris
airirad fraai Ika. cd—aiaawaai

airaii«a. la^ a*! pfcyttaal >r«agMj" ««>
artMlaaiiaa. aaapa aa4 bmiIm* af ika I

lirmaiU IV tfrcaU lui4roawlrlc data ara^
af Ika aarray la May.Ttlt. la iha aa4 aTrtl

J

1*14.

WATKK RUOURCU PAPBB Na. 1.—Raaart aa Mum Rlvtr Pnwar aa4 SMr-

Salaaar lack««a a( aarvva. TUa U a caaalaia alu^ a< ika Bow rivar

S3lToi«»rli MaVSSi awtaarahUleafcW'rtea. aad iMr aflaet

MTrim-aCai} lea faraaaliaa. Ualtaa aa4 poaaiMa powar aad alanta
SrataMMta. la«alk(r »llk aM»a Sk piaaa ara appaadarf camplala.

WATER RUOtmCBS PAPBK No. >.—Rapon aa Powar aad SlaraM lanail*

mSoSoVIwupaa Rlvar, bp t. T. jSwaloa. Cblat HydraaUc fai«laaar.

iS^SSimmSmKmmiiZtt,. A eaoiplata atudy baaadm laM aunrm
SS^SS coaputaiiaM af Hm Wlaalpat Rlrcr bMla; jiaala ""H; "Wb
kiatary, lalmatioaaJ coaaMaratlaaa, topotrapky, ckawla. atara«a

iSSSAliaa; daialbaa aaiatia* aa4 ti«aa (nSmbun dail«aa and aarim-

ataTfor paaalMalawar dataSpmaatti diactuaaa ukar aourcaa of pewar

iStZ pawv BHEkat. MapaTpiuia aad aU ralaraai da» ara sppaadad.

PakUakad 1*15.

WATER RiaOURCES PAPER No. 4.—Raperl af Ika Manitoba Hjrdramatric

•arrnr M oadlfl«l4. by id. C. HaaSy; Cblat Ba«laaar. _Part I outllaaa

•rSa^lbm and aoopa. iHalrtcta aad matkoda of Mtfray. ^ Put II coataias

tSmSSSiliSim^ic data aKurad'Turl^ "IJ-"-", '"' '" •* *
I fl*ara In Manitoba. PubUabad 1417.

kydraaMtrIc
aTlBkaaaadi

WATER REaOURCBS PAPER No. S.—PraHaaUury Raport on tko PawiuU
VuetamaSCaPratoct. by T. H. IHinn. CMaf Bntfnaar lu cbarta of Raclana-

aUoa Si

1414. Out

>. *.—Raport oa coat af Tarioiu aourcoa of

lactlon witk tka Soalb Saakalchowan Watar
i. B. M. Banalt. It daala with tka proMam

lurray. Tkia la a pntfaaa r^^art «< laraaHBBtloa* carrtad out to

»JSaA; poSdMllty ofEmrta?^ laral of Codar laka aad It. alaet

hi r •SnritSiima St nSSSSi tka hHK-lylai hmda . coaHguoua
to tka aaakatchowan rtvar ki tka Paaqula rathm. Pub

WATeImUOURCBS paper No.

auppbaf dtfaaaadtowna to tka cantral pertlon of South Saakatckawan.
PubUakad 1414. Out a( print.

WATER RESOURCES PAPER No. 7.-Raaart oa tka Manitoba \ 'atar Powara,

li^!LrMcLaaa.S. S. ScorU aad J. TTjobaatoa. compllod for Iks Maaltoba
PubUe UHUtlaa Commlialnn .

iltuatloabil- "^ "

WATER RESOURCES PAPER No. •.—Raport af tka Britlak Columbia Hydro-
miairSir^let WU. by R. cTsmin. Cklaf EnsbMor. In eo-oporation

WitktbaPcMlacUl Watar UUMi Branch. Victoria. B.C. Contlnuaa tha

itlaa rnnimlialnn A laaaral aarroy of tha watar-powar
Manitoba, with all aradaMa ganaral laformattoa and hydto-
pnbHahad to dato la caadanaad form ooacaming tha ritara

kydratBatflc work af tka

In coana af pa aparatloa.

WATER RESOURCES r^f"^J*^Jt:^S'^^''^J^9'r:;!^^,t
Waiw Powar Raporta of Domlalaa Watar Powar Branch, proparad lor

tkot^daaco afiaU antfnam af tC DaoilnlM. WataTpqwar .Branck
"nUaf Hydfaul

_.j tuldanca i .
by J. T. Johastoa, Chlaf I

aditr

auBc BBglttaw. Publlahad 1*15. Umltad

WATER RESOURCES PM« No. Ur . M"* ''^iJSA*^ IHSL^Jt^'
damiatlaa Pralact hir7.STDtma^ CMaf Batlaaar h> ckarttt of
SurwTTklaUa contlauatfcHi raaart baaad oa furtharlimadtai
^SSud ^!^Watar RaaoufcaaT^ No. S. PubUakad tflST



\

lllllllllllllllllllllllllllllllliyillllllHIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllilllllUIIIIIIIIIIIIIIIIIIIIIIIM^

CLASSIFIED LIST OF REFC RTS—Continued

W ATER RESOURCES PAPER No. U.—Report on Small Wat«r Powan In Wast-
*m Canada and dlacuaalon of wurcaa of power for the Farm, bjr A. M.
Bealr. Part 1 1* a brief deacrlpHon of certain email weetem water-power
dcTdopmente. Part II giree an analirala of requlremente and coat data
for ilie farm power euppiy. PuMlehad ItlS.

WATER RESOtntCES PAPER No. U. -Report of the Coqultlam-Buntxan
Hydio-Electric Derelopment. A complete deecrlptton of the project
and of the dctalle of conatructlon. with plana, diaorame and '.lluitratlone,

by G. R. C. ConwBT, Chief Engineer of the Btitleh ColumMn Electric
Railway Company, Limited. PuMlehed niS.

WATER RESOURCES PAPER No. U —Report of the British Columbia
Hydrometric Surrey for 1«I4 by R. G. Swan, Chief Engineer. ContI nuea
the hydrometric work and data acquired ae outlined In Water Reeourcee
Paper No. 8 to the cloae of the calendar year 1914. PubUehed IflS.

WATER RESOURCES PAPER No. IS.—Report on the Water Powere of Alberta
and Saekatchewan by C. H. Attwood, Chief Engineer Alberta and Saskat-
chewan Power Surreys. In course of preparation.

WATER RESOU-.^JES PAPER No. U*.—Water Powrrs of Canada. A aeriee

of Are pamphlete In ode volume covering tl|^ water-power eltuatlon
<n Canada, prepared for distribution at the Panama PadSc ExpoelUon,
San Fnuicleco, I«1S, by C. R. G. Conway. ConsulHi4 Engineer, Toraato;
PerdTal H. Mitchell, Consulting Engineer, Toronto;lfi G. Acree, Hydraulic
Engineer, Hydro-Electric Power Commission, Ontario; P. T. Kaelln, Asst.

Chief Engineer, Shawlnlgan Water and Power Co., Montreal; K. H. Smith,
Engineer, Non Scotta miter Power Commission, Hallfai, N.S Publish-
ed m*.

WATER RESOURCES PAPER No. 17.—Canadian Hydraulic Power Derskm-
ment and Electric Power In Canadian Industry, by Perdnil H. Mitchell,
Consulting Engineer to Dominion Water Power Branch. Part I deals
with progfeee of utiHiation, featuree in deeign, construction and operation
specially applicable to Canada. Deecriptlon of certain typical Gsnadlan
water-power derelopmente. Part II analyaee the usee, growth and future
of electrical power In Canad:an Industry. PubUehed ItH.

WATER RE.SOURCES PAPER No. IS.—Report of the British Columbia Hydro-
metric Surrey for 1«IS, by R. G. Swan, Chief Engineer. Contlnuee the
hydrometric work of the surrey to the ckiee of the calendar year IfIS.

PubUehed 1*17.

WATER RESOURCES PAPER No. t*.—Retiort of the Manitoba Hydrometric
Surrey for l*IS, by M. C. Hendry, Chief Engineer. ConHnuee the hydro-
metric work of the surrey to the doee of the calendar year HIS. Published
l«17.

WATER RESOURCES PAPER No. !•.—Report on the Intereete Deoendent
on WInnipag Rlrsr Power, with Special Reference to the Capital Inreeted
and the Labour Employed, by H. E. M. Kenslt. A detailed etudy of the
industrial growth and future power requirements of the district trlbtttar.>

to the Winnipeg Rlrer power eltee. PubUehed t«l7.

WATER RESOURCES PAPER No. II .—Report of the British Columbia Hydro-
metric Surrey for m*. by R. G. Swan, Chief Engineer. Conttnuoe the
hydrometric work of the surrey to the doee of the calendar year l*U.
PubUehed l«l«.

WATER RESOITRCES PAPER No. ».—Report pf the Manitoba Hydrometrtc
Surrey for 1*16, Iqr M. C. Hendry, Chief Engineer. Contlnuee the hydro-
metric work of the surrey to the ctoee of the calendar year l*li. Published
191*.

WATER RESOURCES PAPER No. 2J.—Report of the Hydrometric Surrey of
BriHeh Columbia fer MM-U ind I7-19IS. by R. G. Swan, Chief Engineer.
Contlnuee the hydrometric work of the si-rreir to Ssptembsr 3*. tflt.
Inauguratce the use of the cUmatic year la placs of the calendar year.
PubUehed l«l«.

WATER RESOURCES PAPER No. J4.—Report of the Hydrometric Surrey of
Manitoba fsr l*l(-17 and 1917-18, by M. C. Hendry, Chief Engineer.
Contlnuee the hydrometric work of the eurrer to September It, 1918.

Inauguratee the uss of the cUmstic year in place of the calendar year.
PubUehed 1919.

WATER RESOURCES PAPER No. 27.—Directory of Crntral Electri)- .Starione
In Canada to January I, 1919, complied bv J. T. Johnston, Asst.
Director, Dominion Water Power Branch. Coraprlsee an analyris of
the central electric ceiuue etatlsttcs, and a directory of the etatlone.
PubUshed 1919.
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