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To Field Marshal, His Royal Highness Prince Arthur William Patrick Albert, Duke of 
Connaught and of Stratheam, K.G., K.T., K.P., etc., etc., etc., Governor General and 
Commander in Chief of the Dominion of Canada.

May it Please Your Royal Highness:
The undersigned has the honour to lay before Your Royal Highness the Progress Report 

of the Manitoba Hydrometric Survey for the calendar year 1915.

Respectfully submitted,

Ottawa, May 31, 1916

W. J. ROCHE,
Minister of the Interior
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Department of the Interior,
Ottawa, May 31, 1916.

The Honourable W. J. Roche, M.D.,
Minister of the Interior.

Sir,—I have the honour to submit the Progress Report of the Manitoba Hydrometric 
Survey for the calendar year 1915, and to recommend that it be published as Water Resources 
Paper No. 19 of the Dominion Water Power Brancn.

I have the honour to be, Sir,

Your obedient servant,

W. W. CORY,
Deputy Minister of the Interior.
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Department of the Interior, Dominion Water Power Branch,
Ottawa, May 31, 1910.

W. W. Cory, Esq., C.M.G.,
Deputy Minister of the Interior.

Sir,—I have the honour to submit the attached Progress Report of the Manitoba 
Hydrometric Survey for the calendar year 1915, by M. C. Hendry, A.M.Can.Soc. C.E., 
Chief Engineer.

In view of its important bearing on the industrial development of Manitoba, I would 
recommend that it be published as Water Resources Paper No. 19 of the Dominion Water 
Power Branch.

Respectfully submitted,

J. B. CHARLIES,
Superintendent.
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J. B. Challies, Esq., C.E ;
Superintendent, Dominion Water Power Branch, 

Department of the Interior,
Ottawa, Ont.

Sir,—
Winnipeg, May 1, 1916.

I have the honour to submit herewith the manuscript of the Progress Report of the 
Manitoba Hydrometric Survey.

This report covers the Hydrometric work carried on by this Survey during the year 1915. 
I would request that it be published as one of the Water Resources Papers of the Dominion 
Water Power Branch.

I have the honour to be, sir,
Your obedient servant,

M. C. HENDRY,
Chief Engineer.
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PART I
PROGRESS REPORT OE THE MANITOBA HYDROMETRIC 

SURVEY FOR THE CALENDAR 
YEAR 1915

INTRODUCTION.
The report presented herewith covers the hydrometric work carried on throughout the 

province of Manitoba during the Calendar year 1915. There is also included in this report, 
data that has bien collected by officers of the Survey in connection with hydrometric 
studies made at the Outlets of the Lake of the Woods. The latter informa* ion relates 
particularly to gauge heights, etc., which were observed by different interested parties at 
various times prior to the interception of the work of the Manitoba Hydrometric Survey 
at this point. The information so obtained is of great value and was compiled, collated 
and made available to the Consulting Engineers of the International Joint Commission for 
use in connection with the reference relating to the regulation of the Lake of the Woods.

. The gathering of hydrometric data is of prime importance, not only from a hydraulic 
power standpoint, but also in connection with other uses of the surface water supply. The 
various uses for which stream flow data is required in Manitoba may be enumerated as 
follows:—

1. Domestic, municipal and manufacturing purposes.
2. Irrigation.
3. Water power.
4. Drainage.
5. Sewage disposal.
6. Navigation.
7. Flood prevention.
Throughout the Provinces numerous towns and villages are dependent upon the rivers 

for their domestic water supply; the demand will rapidly increase with the population and 
information with regard to the amount of water available will be essential.

In the southwestern part of the Province where the average annual rainfall varies 
between 14 and 17 inches and where agriculture is chiefly pursued, irrigation may become 
important. Throughout the Province many of the rivers present power possibilities, and 
studies have been made of them with a view to determining their probable economic value. 
The true value of these potential water |x)wers cannot lx- determined without a thorough 
knowledge of the water available in the streams, particularly under low water conditions. 
In the northern and southeastern [xirtions of the Province, the reclamation of large tracts 
of land by drainage may be profitably undertaken. With the rapid filling up of the country, 
the necessity of throwing open reclaimed lands for settlement will become more pressing, 
and in connection with such reclamation schemes, a complete knowledge of the streams 
forming the natural outlets for such drainage schemes is a prime requisite.

The use of the streams of the Province in connection with sewage disposal will soon 
command attention, as the rapid growth of the towns and villages will render necessary the 
regulation of waste disposal from these municipalities in such a manner as to obviate any 
possible danger to the rest of the community. In order that this question may be handled 
intelligently, a knowledge of the discharge of the streams is of extreme importance.

Several of the main rivers in the Province might be utilized for navigation pur]x>scs, in 
fact before the coming o.' the railway the Red River was the only means of communication 
with the outside world. Improvement for navigation puqxises is being urged in many 
quarters and demands the study of this and other streams.

25f -2j
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ORGANIZATION AND SCOPE.
The organisation of the survey is the same as in former years, though a number of 

changes in the personnel have occurred, due, almost without exception, to enlistment for 
active service.

The methods used in collecting the data are based upon those followed by the Water 
Resources Division of the United States Geological Survey. The different streams to be 
studied are investigated and suitable sites selected for the establishment of metering stations, 
the selection of the stations depending upon the physical features and the need of data in 
any particular locality. At these metering stations, gauges are established and some person 
living in the locality is engaged to read the gauge daily. These daily observations are 
recorded in a book provided for the purpose, which is examined by the engineer on each of 
his visits. The readings as entered in the book are transferred to cards by the gauge reader 
and forwarded weekly to the Chief Engineer. The records are then copied on forms and 
filed in the office. At the end of each three months the gauge books are renewed, the old 
ones are forwarded to the office and the readings, as copied from the cards, are checked 
against those entered in the gauge books by the gauge reader. At the end of the season, 
discharge curves are constructed for each station from the results of the meterings. Rating 
tables are compiled and with these and the records of daily gauge heights as a basis, tables of 
Daily, Monthly and Yearly Discharge are computed. These are the results which are 
published herein.

On the organization of the Manitoba Hydrometric Survey, the work of the Winnipeg 
River Power Survey was merged with it, and the former now carries on all hydrometric 
storage, power or river improvement investigations. By this arrangement the work natur
ally falling within the scope of the survey may be carried on systematically and conser
vation may be dealt with in a comprehensive manner with a view' to determining the best 
use of the available water supply.

In gathering this stream flow data it is believed that the results obtained are sufficiently 
accurate for all practical purposes, the aim being, not to concentrate on few streams and so 
obtain records of extreme accuracy, but rather to spread the effort over as wide a territory 
as possible and so serve as many purposes'as possible without unduly sacrificing the accuracy 
of results. In this connection it is essential that the records, in order that they may properly 
cover all possible range in stage of the rivers investigated, should extend over a considerable 
term of years. The length of this term will vary with the character and importance of the 
stream investigated; on some streams the term should be from five to ten years, while in 
other cases from ten to twenty years is desirable. This variation will depend both upon the 
importance of the stream and the correlation of the results with the records of other streams 
in the vicinity. To quote from an authority on this subject,—“the object should be to 
gauge a certain number of streams at all seasons of the year so as to ascertain their total 
discharge and its seasonable distribution, also to gauge others at certain stages which have 
been determined to he the critical points in their regimen.” It may be stated here that the 
United States Geological Survey considers that, owing to the constantly changing flow of 
the streams, data of reasonable accuracy showing the distribution of flow over several 
consecutive years are of more importance than very accurate measurements covering short 
periods of time.

In making use of the records here presented, caution should he exercised in drawing 
conclusions. Owing to the very limited period of time over which a great many of the 
records extend, and the fact that the observations are often unsupported by others made 
before the organization of the survey, considerable error in the conclusions reached may very 
easily occur.

DISTRICTS.
During the past year seventy stations were operated, at some of these continuous 

records were obtained, while at others only miscellaneous measurements were secured.
The territory covered by the work is divided, for convenience of description, into several
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main divisions, which conform generally to the several drainage systems met with. These 
may be enumerated as follows:—

1. Winnipeg River and Tributaries.
2. Red River and Tributaries.
3. Assiniboine River and Tributaries.
4. Saskatchewan River and district west of Lake Winnipcgosis.
5. East shore of Lake Winnipeg.
6. Hudson Bay Drainage (Nelson River).

WINNIPEG RIVER AND TRIBUTARIES.
This district comprises all the territory lying between the Outlets of the Lake of the 

Woods and lake Winnipeg which is tributary to the Winnipeg river.
The Outlets of the Lake of the Woods are being given special attention owing to the 

effect of run-off at this point upon the surface levels of the Lake of the Woods. The reference 
now before the International Joint Commission relative to the regulation of the lake has 
necessitated a very comprehensive study of the run-off conditions. The number of outlets 
from the lake and their method of control has necessitated keeping an engineer and assist
ant on the ground continuously. Data of a meteorological nature is also being gathered.

The tributaries of the Winnipeg river are not numerous, and with one exception, the 
English river, are of little magnitude. The English river joins the Winnipeg in the vicinity 
of the Interprovincial boundary between Ontario and Manitoba, and drains all the country 
lying to the north and east of the Lake of the Woods district. Lying almost entirely in 
unsurveyed territory, its drainage area is rather indeterminate, but roughly speaking, it 
forms somewhat less than one-half of the total tributary drainage area lying above the 
junction of the two rivers. A station has been established on this river near the mouth, 
but owing to the remoteness from settlement, it has been found impossible to secure the 
services of a gauge reader. On this account it has not been possible to determine the daily 
discharge directly, only scattered meterings being available, but from a consideration of the 
measurements taken on the Winning river above and la-low this confluence, the discharge 
of the English river may be arrived at approximately. The smaller tributaries of the 
Winnipeg have been metered and records of the discharge kept more or less systematically, 
depending upon their importance. On the main river, stations have been established at 
Whitedog falls—north and south channels—and (Slave falls, and one on the Pinawa channel 
near the Control dam, also others at the forebay and tailrace of the Winnipeg Electric 
Railway plant in the latter channel. The latter stations were established with a view to 
rating the power plant.

This district lies almost entirely within the Laurentian formation, in fact, the Winnipeg 
river and the Lake of the Woods may be said to form the southwestern boundary of that 
formation. This would account in a great measure for the small number of rivers tributary 
to the basin from the southwest.

The granites and gneisses of the Laurentian formation underlie the whole region, and 
the topographical features are typical; lakes and rivers abounding throughout the district. 
Rock outcroppings are very frequent and the soil covering is shallow, conditions which would 
tend to rapid run-off were they not offset by the numerous lakes and muskegs throughout 
the district.

The forest covering of the district varies, in some parts it is sparse owing to the shallow
ness of soil; in other parts dense growths of evergreen such as spruce, pine and balsam are to 
be found with here and there clumps of birth. Considerable lumbering has been done in 
the district so that for the most part the larger stands of lumlter have been cut off. In 
other parts the forest has been overrun with fire so that now much of the standing timber is 
second growth.

RED RIVER DISTRICT.

That portion of the Red River valley lying below the International Boundary and the 
territory drained by the tributaries with the exception of the Assiniboine, comprises the
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Red river District. The nature of the area drained by the river within the Province varies 
between the swampy muskeg country bordering the I.mirentinn formation to the east and 
the o|x-n prairie to the west.

Owing to the nature of the eastern part of the drainage area, land reclamation by drain
age is to be expected and such work will naturally affect the range in stage of the river and 
tributaries concerned. This change in regimen caused by the operation of large drainage 
schemes in the northern part of Minnesota has to some extent already been noticed. These 
conditions render the study of the river advisable especially owing to the possibility of 
International questions arising. Drainage already in operation or to lie anticipated, how
ever, is not the only reason for collecting hydrometric data. The importance of the river 
from a navigation standpoint has been put forward on numerous occasions, in fact a careful 
survey with the idea of its improvement for that purpose was carried out through this 
organization. Such improvement would not revive an early use of the river as the chief 
artery of communication and transport with the outside world. In order that all phases 
of the question may be looked into, metering stations have been established near the Inter
national Boundary at Emerson, and at Winnipeg, and gauges were established at several 
intermediate points. Stations have been operated on the tributaries, viz., the Roseau, 
the Rat, the Morris and the Seine.

ASSINIBOINE RIVER DISTRICT.

The Assiniboine river which is the chief tributary of the Red, drains the country to the 
west of the Duck and Riding Mountains and north of the International boundary ; some of its 
tributaries have their source within the province of Saskatchewan. The southern and 
western part of the drainage area may be termed prairie country, having scattered timber 
bluffs. The northern section of the area has a greater tree covering, the Riding Mountain 
district at the source of one of the tributaries being well timbered and lying within a forest 
reserve. The streams rising in these two areas arc characteristic of the country which 
they drain One of the chief tributaries, the Souris, has the extreme low winter flow 
characteristic of the prairie streams. It rises within the province of Saskatchewan, flows 
southeast, crossing the International boundary into North Dakota, then swings northeast 
re-crossing the boundary into Manitoba. The stream flows through what may be termed 
the dry belt of Manitoba, the district drained comprising that part of the Province which 
has the lowest annual rainfall, this varying between 14 and 17 inches. The I.ittlc Sas
katchewan, which is also a tributary of the Assiniboine, rises in the Riding Mountains and 
flows in a general southerly direction joining the main river near Brandon.

As the main river and its branches drain the well populated parts of the Province, it 
is important as a source of domestic water supply or a means of sewage disposal. In 
addition to the above, its possible use for irrigation purposes may be anticipated in the south
western part of the Province, and these demands added to the demand for power purposes 
render a careful hydrometric study of the river advisable. During the past season a number 
of new stations have been established on the upper waters of the Little Saskatchewan, in 
connection with certain water power studies on that river. As opportunity offers it is 
intended to extend these stations throughout the basin in order that a thorough knowledge 
of the Assiniboine may be obtained.

SASKATCHEWAN RIVEH AND DISTRICT WEST OK I.AKE WINNIPEGOSIS.

In this district there are a large number of streams of variable size tributary directly 
or indirectly to Lake Winnipegosis. The Saskatchewan river, though belonging to the 
district, flows through the northern portion and empties into lake Winnipeg.

With a few exceptions all the rivers tributary to lake Winnipegosis have their source in 
either the Riding, Duck or Porcupine mountains. The streams are not of great length and 
the flow is subject to considerable fluctuation.

Some of these streams are not of immediate interest from a hydrological standpoint, 
nevertheless as the district becomes populated their importance will increase; new towns
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springing up will be dependent on them for water supply and in some cases the success of 
drainage schemes will depend largely upon the possibility of utilizing the existing streams as 
outlets. Vast areas along the Saskatchewan river may be profitably reclaimed by channel 
improvements in the main river combined with a system of interior drainage. Certain of 
these rivers are capable of development from a power standpoint and the most important 
in the district viewed from that angle is perhaps the Saskatchewan river. This river has 
for its drainage basin practically all that section of Alberta and about two-thirds of Sas
katchewan lying south of the forty-fourth parallel of latitude. There are several points at 
which this river might be developed for power purposes.

EAST SHORE OF LAKE WINNIPEG.

In the district covered by the drainage on the east side of lake Winnipeg, the country 
is for the most part typical of the Laurentian formation, in consequence practically all of 
the rivers entering on that side of the lake are interrupted at numerous points in their course 
by falls and rapids. At various points throughout the country are to be found stands of 
timber which may be utilized either for the manufacture of lumber or for pulp. With these 
facts in view some studies have been .nade of the power possibilities of the rivers, but in 
order that the conclusions reached may be sound, the possible run-off of the rivers should be 
known. The district is for the most part uninhabited, so it has been impossible to secure 
gauge readers. Miscellaneous measurements have been taken at various points on the river 
as the opportunity offered, and with the exception of the station established at Little Grand 
Rapids on the Berens river where daily records are obtained, these are all the records available.

HUDSON BAY DRAINAGE.

NELSON RIVER.

The Nelson river forms the sole outlet of practically all the drainage areas included in 
the last six districts. It forms the outlet of lake Winnipeg into which all the rivers, the 
Winnipeg, Red, Saskatchewan, Berens, Pigeon, Bloodvein and Dauphin (the outlet of lake 
Winnipegoeis and lake Manitoba), empty. The fall of the Nelson between the outlet of 
lake Winnipeg and Hudson’s Bay is in round numbers, 700 feet. A great portion of this is 
to be found in the form of swifts, rapids and falls. With such a vast drainage area tribu
tary to the river the discharge must be enormous, while with so many lakes forming natural 
regulation basins, the minimum flow will probably bear a fairly close relation to the mean 
flow. The natural storage basins encountered in this drainage area are of great proportions 
and include the following large lakes:—lake Namakan, Rainy lake and the Lake of the Woods 
on the Winnipeg; lac Seul on the English, lake Manitoba, lake Dauphin, lake Winnipegosis 
and lake Winnipeg; there are many others of less extent; for in the Winnipeg river basin alone 
there are, in addition to those named, 100 lakes varying in area from 3 to 140 square miles.

The Nelson with its numerous falls and rapids and excellent natural regulation has great 
power possibilities, which are increasingly important as the Hudson’s Bay railway nears 
completion and easier and cheaper transportation becomes available. The early develop
ment of some of these powers is by no means improbable. The hydrometric work under
taken in 1914 has been continued and an engineer was kept in the district during the winter 
and summer of 1915. In addition to this work, a number of measurements were secured at 
various points on the Grass and Burnt wood rivers during 1915, stations and bench marks 
being established so that the work may be continued at a future date.

DEFINITIONS AND TERMS.
The volume of water flowing in a stream (called the “run-off” or “discharge”) is expressed 

in various terms, each of which has become associated with a certain class of work. These 
terms may be divided into two groups,—

(1) Those which represent a rate of flow as “second-feet,” “miner’s inches” and “run-off 
in second-feet per square mile.”

(2) Those which represent the actual quantity of water, as “run-off in depth in inches” 
and "acre-feet.”
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The units used in this report nre "seeond-feet,” “second-feet per square mile," “run-off 
in inches" and “acre-feet” or "mile-feet." The first two belong to the first group and the 
last three to the second. They may lie defined as follows,—

(a) "Second-feet” is an abbreviation for cubic foot per second (c.f.s.) and is the rate of 
discharge of water Mowing in a stream I foot wide1, 1 foot deep, at a rate of 1 foot |«T second, 
It is generally used as a fundamental unit from which others are computed hv the use of 
factors given in the following table of equivalents.

(b) "Second-feet |icr square mile" is the average numlier of cubic feet of water 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.

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

(d) “Acre-foot” is equivalent to 43,6tiO cubic feet, which quantity is the number of 
square feet in one acre. It is the quantity of water required to cover an acre to the depth of 
one foot, and is the common unit of measurement of quantity. It is generally used in 
connection with storage.

(el “Mile-foot” is equivalent to 27,878,400cubic feet, which quantity is the number of 
square feet in one square mile. It is the quantity of water required to cover one square 
mile to a depth of one foot and is equal to 040 acre-feet. While not a common unit of 
measurement of quantity, it is sometimes made use of in connection with large storage 
projects to express the quantity of water stored.

CON V EN I ENT EQUIVALENTS.

1 second-foot equals 3571 British Columbia miner's inches, or one British Columbia 
miner’s inch equals 168 cubic feet per minute.

1 second-foot equals 6 23 British Imperial gallons per second ; equals 538 272 gallons 
for one day.

1 second-foot equals 7'4S United States gallons per second; equals 646,272 gallons for 
one day.

1 second-foot for one year covers 1 square mile 1 *31 feet or 13,572 inches deep.
1 second-foot for one year equals 31,536,000 cubic feet; equals 724 acre-feet.
1 second-foot equals about 1 acre-inch per hour.
1 second-foot for one 28-day month covers 1 square mile 1041 inches deep.
1 second-foot for one 29-day month covers 1 square mile 1 070 inches deep.
1 second-foot for one 30-dav month covers 1 square mile IT 16 inches deep.
1 second-foot for one 31-day month covers 1 square mile 1753 inches deep.
1 second-foot for one day equals 1 083 acre-feet.
1 second-foot for one 28-day month equals 55'54 acre-feet.
1 second-foot for one 29-day month equals 57'52 acre-feet.
1 second-foot for one 30-day month equals 59'50 acre-feet.
1 second-foot for one 31-day month equals 61'49 acre-feet.
100 British Imperial gallons per minute equals 0'268*second-feet.
100 United States gallons |kt minute equals O'223 second-feet.
1,000,000 British Imperial gallons per day equals 1'86 second-feet.
1,000,000 United States gallons per day equals 1 '55 second-feet.
1.000,(XX) United States gallons equals 3 07 acre-feet.
1,000,000 British Imperial gallons equals 3'68 acre-feet.
1,(XX).(XX) cubic feet equals 22'95 acre-feet.
1 acre-foot equals 43,560 cubic feet.
1 acre-foot equals 271,472 British Imperial gallons.
1 acre-foot equals 325,580 United States gallons.
1 inch deep on 1 square mile equals 2,323,200 cubic feet.
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1 inch deep on 1 square mile equals 0 0737 second-foot per year.
1 acre equals 43,560 s<|iiare feet.
I cubic foot equals 6 23 British Imperial gallons.
1 cubic foot equals 7'4S United States gallons.
1 cubic ftKit of water weighs 62'5 [founds.
1 foot per second equals 0'682 miles per hour.
1 horse-power equals 550 foot pounds [ter second.
1 horse-power equals 746 watts or '746 kilowatts.
1. horse-power equals 1 second-foot falling 8'80 feet.
To calculate water-power quickly :—sec. ft. x fall in feet -1-11= net horse-power on 

water wheel, realizing 80 per cent, of theoretical power.

METHODS OF DETERMINING DISCHARGE.
In Water Resources Paper No. 4 full reference was made to the methods commonly 

followed in determining the discharge of streams, and it is not therefore considered necessary 
to repeat the same herein.

EXPLANATION OF DATA.
The following data are given for each regular station:—
1. Description of the station.
2. Table of Discharge Measurements.
3. Table of Daily Gauge Heights and Discharges.
4. Table of Monthly Discharge and Run-off.
The description gives a complete history of the station, noting especially such charges 

as would effect the records. There is also included infonnation regarding the location and 
equipment of the station.

In the table of discharge measurements is given the date of each measurement, the 
name of the field engineer, meter number, width of the section, cross sectional area, mean 
velocity in the section, the gauge height and the discharge in cubic feet per second.

The table of daily gauge heights and discharge contains a list of the gauge heights for 
each day reduced to station datum and the corresponding discharge. In some eases the gauge 
height given is the mean of two or more readings taken at intervals during the day.

The table of monthly discharge and run-off is compiled from the foregoing table. Under 
“Maximum" is given the greatest mean daily discharge in feet per second occurring during the 
month, period or year. Similarly under “Minimum" is given the smallest discharge, and 
under "Mean" the mean discharge for each whole month, period or year. It should be 
noted that under these headings the figures represent rates of flow. In the other part of the 
table are given under the heading "Run-off Depth in Inches," the depth of which the drainage 
area could be carried by distributing evenly over the entire area the run-off for each month, 
period or year. These figures represent quantities of water, as do also those under the 
heading "Total Run-off in Acre-feet.”

The size of each drainage area is obtained by planimeter from the area lying within the 
basin laid down on the sectional maps issued by the Department. These will be revised if 
necessary from time to time as new maps are issued.

BENCH MARKS.
From time to time the necessity has been felt for good |>emianent bench marks at the 

metering stations to which the gauges could be referred. During the early part of the year 
one was designed and a number secured. The liench mark is made up of a five-foot length of 
three and a half inch wrought iron pipe, the lower six inches is split and the ends spread, 
a bronze cap is shrunk on to the upper end. on it being the letters, “B.M. M.H.S.” The boss 
in the centre of the cap is the reference point. The pipe is sunk in the ground, only two or 
three inches being left alxwe the surface. If rock in place is available, the cap only is used, 
being drilled and tapped to fit a half inch anchor bolt which may l>e leaded in a hole drilled
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in the rock. A number of these have been placed and wherever possible are referred to 
some known datum.

METERING ACCESSORIES.
A number of the stations operated are on large streams where depths up to seventy-five 

feet are encountered. Piano wire has been used for suspending the meter, a small insulated 
wdre forming the second side of the circuit. Lately a special steel cable of small diameter 
with an insulated copper core has been experimented with and has given good results, the 
advantage over piano wire being less liability to break through kinking and the elimination 
of the second wire. Where either method of suspension is adopted, a reel is necessary, so 
that all the stations where considerable depths are encountered are equipped with reels, a 
special equipment being used for metering at boat stations.

Mr. W. J. Ireland, Assistant Engineer, during the year designed a counting device for 
use with the reels and a number of them are now in use. The counting part of the device 
is similar to that used in gas meters. It is connected to the spindle of the reel by a train 
of gears, the counter and gears being enclosed in a metal case. Through the connection, 
each revolution or part of a revolution of the reel or drum is recorded on the dial of the 
encounter. By turning in one direction the revolutions are added and by reversing the 
direction they are subtracted. The counter may readily be thrown out of gear and the 
dial reading brought to zero. By using a reel exactly one foot in circumference and setting 
the dial to read zero when the meter is at the surface of the water any position with reference 
to the surface of the water is automatically registered on the dial. The counting device may 
be detached from the reel by loosening three thumb screws; they are interchangeable so that 
one may be carried by each field engineer and used with any reel.

The Nelson and the Saskatchewan are two of the largest rivers metered; on each of these 
there are Boat Stations. The velocities being high, it has been found that a canoe does not 
afford a steady enough working platform. The method now employed is to secure two 
canoes together parallel to one another by means of three pieces of oak laid across the gun- 
whales and bolted to the thwarts at each end, thus forming a kind of catamaran; a bridle is 
then fastened to the bows of the canoes and a line led from the centre of this bridle to the 
tag line stretched across the river. The meter may be sus|>cnded between the canoes or 
over either side by means of the metering board used on boat sections. The board described 
in the Annual Report for 1913-14, Plate 9, has been modified to permit of its use with the 
counting device. This modified form of the metering board is fully illustrated below.

Metering board for boat Station.

2. Suspension cable.
3. Handle of drum.
4. Automatic depth register.
5. Battery.
6. Telephone sounder.
7. Connection plug.
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In making soundings at stations where considerable depths are encountered, consider
able difficulty is always experienced in determining within close limits when the bottom is 
reached by the sounding weights. An attachment has been devised by Mr. Ireland for use 
with the meter bar in sounding, the meter being removed in such case; by means of the device 
an electrical contact is made when the weight reaches the bottom, the contact being 
announced in the ear piece the same as when metering. See illustration of metering board 
on page 11. Good results have been obtained with this, especially when used in sounding 
the larger streams, and also at the “Cable carrier” stations where the sag in the cable span 
formerly influenced the results.

A device which has been found very useful and for which we are indebted to the 
Engineers of the Water Resources Division, United States Geological Survey, for kindly 
sending samples and placing the same at our disposal, is used in making connection 
between the meter bar and the suspension cable. It has been used throughout the work of 
the last year and has, after a few minor changes, given complete satisfaction.

INSTALLATION OF EQUIPMENT.

AUTOMATIC GAUGES.

During the year a number of automatic gauges have been used. They are of two types, 
the Gurley Printing, of which four have been installed and preparation made for the fifth, 
and the Gurley Seven Day Stage Register, of which two were used. The four of the first 
type have been installed at permanent stations and considerable care has been exercised in 
erection to ensure as far as possible their operation during the Winter season with minimum 
attention. (See plate No. 2.) The permanent installations are at the following points:—

The first one was installed in February. 1915, on the " dock at Kenora; the gauge 
registers the Lake of the Woods levels at that point. The gauge readings are referred to 
Canadian Geodetic Levels Datum, the Canadian Geodetic Bench Mark on the Kenora Post 
Office being used for the purpose.

The second was installed in the control dam at the head of the Pinawa Channel. It 
records the water levels above the control dam, the gauge readings being referred to W.P.S. 
datum. This gauge was placed in operation in May, 1915.

The third installation is at Slave Falls and will be used for rating the discharge at that 
point, being placed on the left side of the river about two hundred feet above the metering 
station. The gauge is referred to W.P.S. datum, a permanent bench mark being placed 
near the gauge. The gauge began operation in June, 1915.

The fourth automatic gauge was installed at the head of Whitedog falls on the Winnipeg 
river; by means of this installation it will lie possible to rate both the North and South 
Channels at that point. The datum of the gauge is W.P.S. datum, being tied in to a 
permanent bench mark placed near the gauge. This gauge was put in operation in 
August, 1915.

The material for the fifth installation has been purchased and is now at the site. This 
will be at the Hudson’s Bay Post at Lae Seul. As this lake forms one of the largest natural 
storage basins on the Winnipeg river drainage system, it is considered advisable to install a 
gauge at the point named.

The two seven day gauges were used in connection with the hydrometric studies of the 
Nelson river near Manitou rapids. They were only temporarily installed and were removed 
at the end of the season’s work. The zero of each gauge was, however, referred to two per
manent bench marks which were tied together by a line of levels, also to the Hudson’s Bay 
Railway datum.

CABLE STATIONS.

During the year two new cable stations were built, one at the head of the Pinawa 
Channel and the other at the South Channel, Whitedog falls. The station at Slave falls 
was also overhauled and certain repairs and renewals made.

5
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New cable carrier stations were placed at the North Channel of Whitedog falls on the 
Winnipeg river and at Stuartburn and Dominion City on the Roseau river. (See plate 
No. 3 below).

---

Cable Corner Installai*or)

MANITOBA IIYDROMETRIC Sl’RVEY

CABLE CARRIER STATION

Dr*o't of ‘support * r.fhfmer for Cobh

The apparatus at the Bridge Station on the Saskatchewan river at Pas was also over
hauled and repaired.
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obtaining records and for placing the results of various observations made by their own 
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of the Woods Milling Company and the Kenora Municipal Plant.
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HART 11.

HYDROMETRIC DATA.

LAKE OF THE WOODS OUTLETS.

The outflow from the Lake of the Woods into the Winnipeg river below the lake is 
through several natural and artifirial channels. The flow through all these outlets is con
trolled by the ojieratiou of hydraulic plants or the manipulation of dams. The outlets from 
the lake in order from the east are—Eastern Outlet, completely controlled by the Municipal 
Power Plant of Kenora; the Western Outlet, U|wn which has been built the Norman Dam; 
the head race of Mill “C,” Lake of the Woods Milling Co., an artificial outlet; the head 
race of Mill “A” belonging to the same Company, and also an artificial channel, and last, 
the artificial head race of the Keewatin Lumber and Manufacturing Co.’s plant which was 
formed by an old high water channel that discharged into Mink Ray which in turn drains 
into Darlington Bay,, an arm of the Winnipeg river.

Below the outlets the Winni|>eg river is split up into a number of branches, the tail races 
of Mills “A” and “C,” the outlet of Darlington Bay and the Western Outlet forming the 
West Branch, and river below' the Eastern Outlet forming the East Branch. These unite 
below Old Fort Island to form the main river.

The manipulation and o|>eration of the dams and plants at the various outlets renders 
it difficult to ascertain the discharge from the laike of the Woods. In order that correct 
estimates may be made it has been necessary to establish and operate a number of metering 
stations and maintain gauges at various points in the district. The location of the metering 
stations are as follows:—

1. Eastern Outlet, above the Kenora Power House.
2. Western Outlet, Norman Traffic Bridge.
3. Head Race Mill “C.”
4. Head Race Mill “A."
">. Head Race, Keewatin Lumber & Manufacturing Co.
<i. C.P.R. Culvert, Outlet of Mink Bay.
7. North Tunnel Island Station.
In addition to the records obtained at these regular stations, observations of the 

discharge at different controlling sections below the outlets have been made from time 
; to time.

EAST BRANCH WINNIPEG RIVER, KENORA POWER HOUSE.

HISTORY.

The discharge of the East Branch, or Eastern Outlet, latkc of the Woods, de|>ends U|x>n 
the operation of the Kenora Municipal Power Plant. To determine the discharge under 
these circumstances it was necessary to rate the Power Plant. At first an attempt was made 

* to determine the discharge directly, and to this end a station was established by Mr. 8. 8. 
I Scovil, June 27, 1912, about one-half mile below the Power House near Old Fort Island; 
I this proved unsatisfactory so a station was established by A. Pirie, Octolier 8, 1913, aliout 
T one hundred and fifty feet a bine the Power House in the Eastern Outlet. This section was 

used to rate the power station.
LOCATION OK SECTION.

The metering station is about one hundred and fifty feet above the Kenora Power House 
on the Eastern Outlet of the Lake of the Woods. The I.P. is located on the bank and is 
marked by an iron bolt set in the rock.

25f—3
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RECORDS AVAILABLE

Daily gauge height readings are available for the head-and tail race of the plant from 
August 21, 1907, and daily estimates of discharge based upon the load upon the plant ar 
available for a like iieriod.

DRAINAGE XRKA.

CiAl <iL.

As in the case of the other outlets of the Lake of the Woods, the drainage area above, 
for the individual outlets is not significant.

The tail-race and head-race gauges were established at the Power Plant in 1907, and are 
the ones used in the records until 1912, when on June 24 and 27, head-and tail race 
gauges were respectively established by Mr. Scovil, the former being on the upstream side 
of the timber platform in the head race and the latter two hundred feet below the jiower 
house. Both were referred to W.P.S. datum.

The channel is permanent, being in solid rock and boulders, is fairly uniform and free 
from cross eddies. It is straight for fifty feet aliove the section and one hundred feet below 
and fairly uniform. All the water passes through the |H>wer house except for a small part 
escaping in the log chute.

DISCHARGE MEASUREMENTS.

Sufficient measurements were made to rate the station under the range in loads and 
heads occurring, and a rating curve of load-discharges constructed for various heads. A 
boat station is used for the measurements.

ACCURACY.

Except for conditions due to small loads the rating may lie considered good.

Discharge Measurements of East Branch Winnipeg Hiver at Kenora Power House,

1915.

Dale. Engineer. Meter.
No. Width. Area of Mean Gauge

Height. Discharge.

Feet. Si,, ft. Ft. per see Feet. See. ft.

Mar. 10. »S. C. OX 1 vady.......... 1.71S 7» 1,294 101 1,059 • 37 1,305
in 1,718 71» 1,294 0 1*1» 1,059 37 1,275
in 1.718 71» 1,294 0 00 1.051» 37 1.243
in 1.718 71» 1.294 0-99 1,059 37 1,285

July U inlloway. l,:t74 71» 1,3410 0-50 1.000 25 702
14 1.374 71» 1,300 001 1,000-25 830

Aug. IS 1.374 71» 1,308 0-57 1,059-55 745
is 1.374 71» 1,308 0-51» 1,059-55 771

Oct. 15 1,400 71» 1,244 110 1,058-91» 1,448
1ft 1.41NI 71* 1,244 1 - OH 1.058-91» 1,348
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Daily Gauge Height and Discharge of East Branch Winnipeg River at Kenora
Power House for 1915.

January. February. March April. May. Jun"

Day
........... l)i*- Dis- Hi*- Dis- (Suiure Dis- Gauge Dis-
Height. charge. ii.-iuht. chaw. Height i-lmri... Height. chant'* Height. .I.1IW Height. charge

Feel See. ft. ft Feet. Si>r |t Feet See. ft. Feet. Sec. ft.
1 59 44 X43 59 3X 1.10X 59 40 905 59 37 084 59 42 817 59 72 934
2
3

59 44 *70 59 43 1.1X7 59 40 1.040 59 3* 018 59 52 045 59 04 922
59 49 *:t3 59 42 1.031 59 3* 1.020 59 30 910 59 43 1.021 59 57 909

4 59 4X *45 59 43 1.129 59 39 59 13 033 59 51 1.089 VI 05 903
5 59 4X S37 59 41 1,193 59 30 1 115 59 38 879 59 53 1.092 59 85 922

b 59 40 1.040 .V.) 45 990 59 37 1.000 59 42 875 59 40 1.103 VI V) 080
59 41 1.0X3 59 47 72* 59 39 07* VI 11 *80 • >9 .>0 907 VI 53 851

S 59 43 1.05X 59 43 1.15* 59 40 1.113 VI 11 877 59 15 922 59 31 900
9 59 42 1.027 59 43 1.071 59 37 1.115 VI II 1.010 59 73 050 50 59 927

10 59 47 7*1 50 44 1.127 59 37 1,098 59 13 890 VI 03 059 59 07 937

11 59 40 1,040 59 40 1.004 59 37 931 59 47 033 59 72 075 VI 55 907
12 59 40 1.022 59 41 1.13* 59 37 925 59 45 *47 59 05 784 59 00 903
13 59 47 1.103 59 44 952 59 30 59 43 892 VI 73 812 59 47 078
14 59 4 5 1.009 59 50 09* V) 40 59 41 1.030 59 09 892 VI 90 090
15 59 41 1.079 59 47 1,107 59 39 •XH VI 39 1.049 59 00 N8 50 73 095

lb 59 40 1,030 59 40 999 59 41 059 59 39 1.071 59 50 000 VI 45 703
17 59 4X *01 59 42 1.099 59 42 59 43 9(H) 59 50 789 VI 85 712
18 59 47 1,01X 59 40 1,090 59 33 004 59 II 042 59 07 915 59 09 924
19 59 43 1.101 50 43 1.070 59 43 079 59 11 1.0*5 59 73 1 .(Hi* VI 75 803
20 59 42 1.1X1 30 47 973 59 40 0*7 59 37 1.137 59 70 977 59 92 073

21 59 45 1,210 50 49 0X9 59 39 074 VI 42 1,120 59 05 1.104 00 04 718
22 59 43 1.213 59 4 4 1.019 59 K) 074 59 37 1,127 59 75 901 59 80 740
23 .Vi 45 1.121 59 41 1.091 59 43 071 59 37 1.123 V.l XI 094 HI 11 850
24 59 47 *32 59 Ml 952 VI 3* 090 59 39 917 VI 74 1.121 VI 94 902

59 43 1,21ft 59 37 1,091 59 37 907 59 19 000 VI 51 972 00 12 710

29 59 44 1.153 59 39 1,110 59 42 907 59 38 1.118 VI 73 942 00 05 708
27 59 42 1,259 50 37 903 59 37 795 VI VI 1.110 59 83 922 00 20 079
2* 59 42 1.252 V) 45 0X3 59 41 079 59 51 1.128 59 73 938 14) 32 832
20 59 42 1.221) 59 38 *77 59 4* 1.102 882 «41 21 927
:«) 59 42 1.192 59 38 099 59 42 1,152 59 72 089 00 30 940
31 ft« 47 73* 59 34 XXI 59 71 849

July A»*»*' SeptemlMT. < let ober. November. Derember.

1 tit) 43 720 59 92 742 59 2* 044 5* 98 1.151 58 08 1,455 58 80 1,535
tit) 35 97x 59 X5 1,00* 59 27 051 59 II 909 58 OX 1.474 58 80 1,542

3 t4) 32 910 59 XX X52 59 35 042 58 93 001 58 7* 1.402 58 77 1,554
4 14) 2X 72* 59 X2 770 59 28 58 58 1.131 58 04 1.503 58 78 1.5(H)ft oo 30 ss« 59 XI 771 59 37 021 59 03 1.377 58 98 1,408 58 85 828

b •JO 35 Its I 59 XI 771 .'ill 27 ih:i 58 83 1.399 58 74 1.504 58 78 1,237
•41 34 934 V) 75 859 VI 27 030 58 4* 1.402 58 08 801 58 83 i ,2b*

8 «41 37 990 59 75 992 VI 32 079 58 02 1.439 58 74 1.142 58 87 701
9 •ti 42 1.14)2 59 79 xix 59 23 710 59 15 1.427 5* 79 1,062 58 84 1,071

10 00 4X 929 59 77 754 VI 11 731 VI 00 740 59 18 985 58 80 1,537

11 • 4) 52 730 59 X2 700 59 10 719 58 85 1.207 58 70 1.421 58 84 1,545
12 • ■O 45 50 73 750 VI 12 039 59 01 1.421 59 10 929 58 *9 1.011
13 •4) 47 772 59 72 753 5* 9* *84 58 90 1.4.33 58 80 1.549 58 84 1,539
14 14) 20 7 xx 59 02 747 58 90 932 58 92 1.403 58 81 1,090 58 81 1,578
1ft 14) 41 7X7 59 02 917 VI 21 928 58 98 1.413 58 80 1,557 58 82 1,500

lb 00 41 759 59 43 753 59 17 930 58 90 1.421 58 84 1.553 58-84 1,485
17 •4) 14 9*9 59 02 74X 59 0* 951 58 95 732 58 97 1.524 58 84 1.502
IX 00 2S 722 59 • 55 758 58 XX 947 58 91 1.132 58 93 1,515 58 XÎ 1.578
19 00 22 910 750 59 13 051 59 OX 003 58 01 1,4110 58 92 9(H)
20 00 21 994 50 02 755 58 40 1.200 58 88 1.019 58 79 1,538 58 80 1,000

21 tO 27 770 59 42 720 58 95 972 58 82 1.422 58 07 1.149 58 87 1,500
22 VO 32 751 59 47 079 59 07 1.145 58 80 1.420 5* 87 1.184 58 85 1,531
23 ♦ O 05 973 59 52 713 58 93 910 58 75 1.415 58 83 1.518 58 82 1.544
24 • O 20 754 59 23 705 5* 79 1.141 58 89 1.393 58 81 1,509 58 82 851
25 •4) 24 727 50 14 OX* 58 91 909 VI 07 1.424 58 07 1.400 58 94 709

2b tO 15 975 59 40 079 58 74 008 58 04 1.401 58 80 1,512 58 94 743
27 •4) 13 7X3 59 55 072 58 95 1,103 59 03 1,420 58 78 1.495 58 89 1.347
2X tO 09 1.14)1 50 39 044 V) 02 1.193 58 08 1.140 58 90 844 58 84 1,532
29 tO 13 970 59 27 030 58 98 1,207 58 78 1.390 58 77 1.2X3 58 83 1,554
30 t o OX 7X4 50 43 049 59 00 1.018 58 *0 1.419 58 80 1.513 58 92 1.571
31 V) 93 1.011 59 3X 055 .58 91 1 .(MIX 58 *7 1.564

Note. -Gauge heights are those read at the Korebay.
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Monthly Discharge of East Branch Winnipeg River at Kenora Power House for

1915.

MONTH

Discharge in Second-Feet. Run-Off,

Maximum. Minimum. M"“n
Per

square
mile.

Depth iu 
inches on 
Drainage 

Area.

Total in acre 
feet.

January. . 1,259 738 1,039 63,900
February 1,187 «83 1,017 59,800
March 1,115 «59 841 51.7(H)
April........................... 1.152 «33 939 55.9(H)
May..................................... 1,164 «45 880 54,500

960 IST.'t 824 49,000
July............................. 1,011 720 866 53,200
August................................. 1.008 «36 751 46,200
September............... 1,145 «21 859 51,100
October. 1,462 ««1 1.317 81,000

s()4 1,860 80.9(H)
December. . . . 1,578 743 1,329 81J00

The Year................. 1,578 621 1,002 728,900

WESTERN OUTLET AT NORMAN TRAFFIC BRIDGE

HISTORY.

Station was established on June 5, 1912 by S.S. Scovil.

LOCATION OF SECTION.

The section is located on the downstream side of the Norman Traffic Bridge which 
spans the western outlet of the Lake of the Woods about two miles west of Kenora on the 
highway leading from Kenora to Keewatin. The Initial Point is marked on the wooden 
hand rail at the west end of the bridge, the meterings being taken from the deck.

RECORDS AVAILABLE.

Estimates of daily discharge are available for this station from May 1, 1913, and are 
based upon gauge readings taken at the D.P.W. Forebay gauge, Norman Dam, from May 
1 to August 25, 1913, and from August 26, 1913 on, the gauge heights are those 
recorded by the Manitoba Hydrometric Survey gauge above the Norman Dam.

DRAINAGE AREA.

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

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 at the time of metering were 
referred. This was later replaced by a vertical staff gauge which was referred to W.P.S. 
datum.

Owing to the fact that the discharge past this section depends entirely upon the operation 
of the Norman Dam, the discharge measurements have been referred to the gauge height 
at that |H)int, and daily discharges are also referred to the same gauge. Two gauges were
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established above the Norman Dam, the first being that of the Ontario D.P.W. gauge which 
was used until the 25 of August, 1913. On the 26 of August, 1913, a vertical staff gauge was 
established by the Manitoba Hydrometric Survey which was referred to the W.P.S. datum

CHANNEL.

There is but one channel for all stages of the river, the average depth over the section 
being approximately forty feet under normal conditions. The bed of the river is loose 
rock and boulders but is not subject to appreciable change. The velocity of the section is 
fairly high and some eddies are formed due to the section being located at the apex of a 
curve.

DISCHARGE MEASUREMENTS,

287 discharge measurements have been made at this station, but owing to the fact that 
the water at this point is practically at lake level, the range in stage has not been great, 
amounting to 2.2 feet.

ACCURACY.

The Norman dam which is located about four thousand feet below the station forms 
the control and the discharge is therefore dependent upon the manipulation of that dam ; 
considerable range in discharge may occur for the same gauge height recorded at the section
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Discharge Measurements of Western Outlet, Lake of the Woods at Norman

Traffic Bridge, 1915

Date*. Engineer. Meter
No. Width. Section

vfe Gauge
Height. Discharge. Remarks.

Feet. S(|. ft. Ft. per Feet. See.-ft. Logs out of dam.

Jan. 8. S. C. O’Grady .. 1,801 212 6,110 1-47 59-40 7,535 It)
8. 1.801 212 6,110 1 -47 59-40 7,501 10

14 1.801 212 6,118 ISO 59-41 7,005 10
1,801 212 6,118 1-51 59-41 7,713 10
1,801 212 6,118 1 50 59-41 7.088 10

Feb. 0 1,801 212 6,122 1 • 45 59-32 7,434 10
10. 1,801 212 6,118 1-51 59-41 7,725 10
10 1,801 212 5,118 1-49 59 41 7,021 10

Mar. V 1.801 212 5,105 1 45 59 • 35 7,418 10
». 1,801 212 6,106 1-48 59-35 7,578 10

18 1,801 212 6,091 1*45 59-28 7,379 10
18 1,801 212 5,091 1-47 59-28 7,471 10

April 0. 1,801 212 5,114 1*40 59 • 39 7,459 10 ( Removing
0 1.801 212 6,114 1-52 59-39 7,708 10log- Apr. 0-7.)

It) 1.801 212 6,072 2-73 59-19 13,824 42
It) 1,801 212 6,072 2-59 59-19 13,128 42

( Galloway l.Slil 206 6,044 2-68 59-11 13,025 42
1.801 206 5,044 2 03 59-11 13,258 42

May 11 1,801 212 5,111) 2-74 59-41 14,028 42 t Removing
11 1,801 212 5,122 3(H) 59-43 13,300 42 logs May 17-

20).
IS 1'. S. Smith.......... 1,801 212 5,081 3-48 59 • 24 17,000 134
18 1,861 212 5,072 3 • 53 59-19 17,907 134
18 1,801 212 5,050 3-80 59-11 19,220 134
1» 1,801 211 5,037 414 59-03 20,803 134
It) 1,801 211 5,029 4 10 59-01 20,907 134
20. 1,801 211 5,007 4-56 58-88 22,804 134
21 1,801 211 5,000 4*50 22,481 (Replacing logs
21 1,801 211 5,000 4-30 56-85 21,778 XI»> 21-22).
21 1,801 211 5,002 4-31 58-80 21,554
31 ('.('. Galloway.. 1,801 212 5,070 3-41 59-21 17,325 83
ai. 1,801 212 5,070 3-51 59-21 17,833 83

1,801 211 5,048 3-45 59-08 17,435 S3
1,801 211 5,048 3- 43 59-08 17,397 83
1,801 212 5,151 3 02 59-57 18,059 83

25. 1,801 212 5,140 3-04 59-52 18,700 83 till-June 29.
30 1,801 212 5,147 4-34 59-50 22,340 115 June 30.

July •>. 1,374 212 5,171 4-51 .59-67 23,323 115
1,374 212 5,171 4 53 59-07 23,427 115

12. 1,374 212 5,182 4-40 59-72 23,111 115
12 1.374 212 5,182 4-58 59-72 23,733 115
10 1,374 212 5,173 4*54 59 • 08 23,488 115
10 1.374 212 5,178 4 53 59-70 23,345 115

1,374 212 5,157 4-43 59-00 22,844 115
22. 1,374 212 5,157 4-42 59-00 22,794 115 126-July 24.
28. 1,374 212 5,089 4 81 59-27 24,478 142 July 26.
28. 1,374 212 5,089 4 • 85 59-27 24,081 142

Aug. 2 1,374 211 5,031 4-72 59-00 23,740 142
1,374 211 5,031 1 • 09 59-(H) 23,597 142
1,374 211 5,017 4 00 58-93 23,379 142
1.374 211 5,017 4-05 58-93 23,319 142 1 It)-Aug. 9.

11 1,374 211 5,046 4*19 59-07 21,142 119
10 1,374 206 4,940 4-30 58-03 21,507 130 130-Aug. 13.
10 1,374 206 4,940 4-38 58-03 21.570 130 122-Aug. 18.
27 1,374 212 5,107 2-25 59-30 11,492 20 Ill-Aug. 19.
27. 1,374 212 5,097 2-18 59-31 11,119 20 82-Aug. 20.
30 1,374 212 5.093 2-17 59-29 11,052 20 49-Aug. 21.
30. 1,374 212 5,099 2-19 59-32 11,107 20 20-Aug. 25.

Sept, 3 1,374 211 5,052 2-13 59- 10 10,700 20
a. 1,374 211 5,052 2-14 59-10 10,811 20
8. 1,374 211 5,058 214 59-14 10,824 20
8. 1,374 211 5.058 218 59-14 11,027 20

12 1,374 211 5,004 2 (Hi 58-87 10,339 20
13 1,374 211 5,004 2 08 58-87 10,409 20
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Discharge Measurements ok Western Outlet, Lake of the Woods at Norman 
Traffic Bridge, 1015—Continued.

Date. Engineer. Meter.
No. Width Section.

Mean
Velocity

If Discharge. Remarks.

Feet. Sq. ft. Ft. per Feet. Sec. ft. Logs out of dam.

C.C.Galloway.. i,:i74 211 5,031 2 05 59 00 10,314 20
22. 1.374 211 5,031 2-14 59 00 10,707 20
22. 1.374 211 5,031 2 07 59-00 10.411 20
27. 1,374 211 5.002 2-(H) 58-80 10,005 20

< hi. 1 1,374 211 5,023 1-42 58-90 7,14» 8 Sept 30.
1,374 211 5,023 1-42 58-90 7,12» 8

4 1.374 205 4,‘J3S 137 58-59 0,740 8
1 1.374 205 4,113» 1 - 37 58-59 6,805 8
H. 1,400 205 4,9311 1-45 58-70 7,21» 8
K. 1,490 205 4,971 1-40 .7»-75 0,757 8

13 1.490 205 5,007 1-41 58-88 7.07 1 8
13 1,400 205 5,007 1-43 58-88 7,240 8
18 1,400 205 5,019 1-41 58-94 7,07(1 8
IK 1,400 205 5,019 1 45 58-94 7.2S1I 8
22. 1,400 205 4.983 1-40 58-70 0,907 8
22. 1,400 205 4,982 1 • 42 ;.»• 7ii 7,001 8
n 1,400 205 5,085 1 49 59-20 7,59» 8
27. 1,435 205 5,085 1-41 59-27 7,170 8

1.435 205 4,994 1-38 58-82 0,932 8
3 1,435 205 4,994 1-40 58-82 0.988 8

10. 1,435 205 5,049 1 41 59-04 7,120 8
10. 1,435 205 3,049 1 42 59-04 7,170 8
13 1,435 205 4,998 1 • 34 58-84 0,678 8
13 1,435 205 4,998 1-36 58-84 0,77» 8
15 1,435 205 4,(192 1 -34 58-81 0,089 8
15 1,435 205 4,992 1-39 58-81 0,909 8
22. 1.435 205 4,992 1 -34 58-82 0,090 8
22. 1,435 205 4,992 1-36 58-82 0.7S9 8
20 1.435 205 4,990 1-39 58-80 6,836 8
20 1,435 205 4,9911 1-38 58-80 6,886 8

I lev. 1 . 1,435 205 4,983 1 34 58-81 0,000 8
1 1.435 205 4.983 1 32 58-81 0.580 8
0. 1.435 205 4.97(1 1 33 58-79 0.03O
0. 1,435 205 4,979 1 33 58-79 0,030 8

10 2,010 205 4,981 1 33 58 80 0,025 8
10 2,010 205 4,981 1 33 58-80 0,625 8
15 2,010 205 4,979 1-37 58-79 0,812 8
15 2,010 205 4,979 1 • 37 58-79 0,830 8
21. 2,010 205 4,993 1-38 58-80 6,931 8
24 2,010 205 4,997 1 -37 58-88 6,857 8
24 2.010 205 4,997 1 -37 58 • 88 6,805 8
2K 2,019 205 4,995 1-35 58-87 0,743 8
2K 2,010 205 4.995 1 • 34 58-87 0,694 8
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Daily Gavge Height and Discharge ok Western Outlet, Lake ok the Woods 
at Norman Traffic Bridge for 1915.

! I »r:ii nn‘ area 2fl,4(MI square miles.)

Day

January February. Mardi. April. May June

Din- riHllf.n Dis- Dis- Dis- Gaum' Dis- Gaum' Dis-
Height charin'. Height charge Height charm1 Height. charm-. Height. charm- Height. charge

Feet See. ft. Feel See.II Feet See.It Feet. See. It Feet. See. ft Feet. Sec. ft.
1 50 in 7.545 .59 OS 7,013 59 (Hi 7,522 58 90 7,.588 58 25 13,42 s .57 50 17,492
2 59 (Mi 7.199 59 10 7,030 59 05 7,579 .58 90 7,343 .58 25 14.033 .57 50 17,448
3 59 05 7.4 88 59 07 7,002 59 03 7.550 .58 '.Ml 7,409 58 27 13,450 .57 50 17.345
4 59 01 7.442 .59 10 7,030 59 OD 7.522 58 97 7.548 .58 30 13.573 .57 48 17,184
5 39 00 7,431 59 12 7,001 59 00 7,522 .59 02 7.597 .58 30 13,609 .57 45 17,178

6 59 00 7,431 59 15 7,098 59 00 7,622 59 10 7,004 .58 40 13,015 .57 41 17,023
7 59 03 7.405 59 13 7,073 59 Oil 7,522 59 (Mi 9,378 .58 45 13,580 57-40 17,025
8 59 11 7.645 59 10 7,0.30 .59 02 7.545 58 25 12,370 58 .50 13,023 57 40 16,768
9 59 09 7.022 .59 15 7,098 .59 08 7.518 58 25 12,842 .58 .50 14,030 .57 40 17,045

10 59 10 7,033 .59 12 7,001 .59 03 7,401 .58 30 13,302 58 40 13,840 .57 45 17,324

11 59 11 7,045 59 10 7,630 59 00 7.427 58 22 13.289 58 40 14,070 57 50 17,323
12 59 11 7,045 .59 10 7.030 .59 (Ml 7.427 58 25 13,141 .58 45 14.117 57 65 17,402
13 59 13 7.070 .59 10 7.030 59 (Ml 7.427 .58 25 13,233 .58 50 11,142 57 55 17.570
14 59 05 7.025 .59 10 7,030 .59 (Ml 7.427 58 25 13,322 .58 48 14,177 .57 00 17,573
l.r» 59 10 7.082 59 10 7.030 58 92 7.343 58 20 13,359 .58 45 14,150 .57 00 17,629

10 .59 10 7,082 .59 12 7,001 58 95 7,374 58 20 13.340 .58 41 14,584 .57 00 17,009
17 59 10 7,082 59 15 7.098 .58 95 7.371 58 20 13.303 58 37 15,210 57 80 17,500
IK 59 10 7.082 59 15 7.098 58 95 7.374 .58 20 13.808 57 50 18.284 57 (Ml 17.091
19 59 10 7,082 59 15 7,008 58 95 7,449 .58 20 13.424 50 25 20.949 .57 00 18,382
20 .59 10 7,082 59 12 7,001 58 95 7,449 .58 25 1.3,448 55 90 22,700 57 01 18,288

21 59 05 7.025 .59 11 7.048 58 95 7.449 58 30 13,577 50 .50 21,702 .57 05 18,370
22 59 02 7.017 59 11 7,048 58 95 7,449 58 32 13,725 .50 90 19,800 .57 55 18,528
23 59 02 7.017 Mi III T.liHII 58 95 7.449 58 35 13,858 19,178 57 05 18,000
24 .59 (Ml 7,591 59 12 58 95 7,449 .58 37 13.709 18.719 57 55 18,632
26 .59 00 7,002 .Ml U 7,001 58 95 7.449 .58 39 14.101 .57 50 18,302 57 55 18.312

20 .59 10 7.708 59 12 7,001 58 95 7,449 .58 3.5 13.471 57 00 17,905 57 08 18,181
27 59 15 7.770 59 12 7,601 58 95 7.149 58 28 13.571 57-00 17.75.5 57 80 18,392
28 59 10 7.708 59 (Mi 7.522 .58 95 7,449 58 25 13,495 .57 50 17.002 .57 90 18,269
29
30
31

59 10 
59 10 
59 09

7,708
7,708
7.097

.59 02 
59 05 
59 05

7.525
7,559
7,559

58 20 
58 25

13,031
13,408

.57 50 
57 50 
.57 .50

17,420
17,245
17,444

57 25
50 85

19,230
20.651

July August Septemlier October. Xoveruber. December.

1 50 85 21,97 s 55 70 23,209 58 32 10,543 58 70 8.522 58 08 0,840 58 50 0,702
2 50 85 22.405 55 70 23,229 58 38 10.781 58 87 7,554 58 62 6,923 58 50 0,821
3 50 85 23,013 55 70 23,222 58 45 10,820 59 (Mi 7.900 58-59 6,929 58-50 6,830
4 50 81 23,010 55 70 23,251 58 V) 10,792 59 (Ml 7,382 58 03 0,771 58 50 6.805
5 50 80 23,1.11 .55 08 23.177 58 50 11.058 59 (Ml 7,550 58 08 7,025 7.645

0 50 (Ml 23.219 55.05 23,142 58 VI 10,599 58 95 7.374 58 72 6,948 0,635
7 50 95 22,857 23,109 .58 4s 10,540 58 90 7.540 58 75 0,889 0,710
8 50 9.5 22,922 23.124 58 40 10,402 58 83 7,615 58 77 0,881) 0,030
9 50 98 23.294 5.5 (is 23.1(H) 58 48 10.420 58 70 7,474 58 78 0,911 58 50 0,771

10 56 98 23,253 50 20 21,593 58 50 10,385 58 73 7,510 58 78 7,024 58 54 6,879

11 56 99 23,382 50 40 21,231 58 52 10,350 58 09 7,280 58 75 7,260 58 54 0,855
12 50 99 23,071 21,108 10.480 58 05 7,382 58 01 7,2t>4 58 57 7,005
13 57 00 23,043 50 25 21.403 58 55 10. IDS 58 02 7,414 58 00 7.129 58 58 6,973
14 57 (Ml 23,028 50 10 23,090 58 45 10,109 58 65 7.108 0,943 58 58 7,003
15 57 03 22.980 -Vi 00 21.704 58 33 10,300 58 65 7,373 58 57 6,908 58 Vi 7,016

10 50 93 23,059 55 87 21,334 58 20 10,301 58 03 7,180 58 58 0,920 58 01 7,032
17 50 90 23.015 56 Id 21.142 58 25 10,273 58 (Ml 7.337 58 58 0,900 58 03 0,920
18 .50 87 23,022 50 20 20.202 58 28 9.913 58 57 7.204 58 50 0,903 58 63 6,952
19 56 90 22.793 50 3(1 18,973 58 31 10,092 58 52 7,311 58 50 6,830 58 03 0,889
20 50 90 22,601 50 50 15,998 58 35 9,790 58 48 7,302 58 50 0,770 58 62 0.879

21 50 90 22,710 57 72 13,011 58 35 9,987 58 45 7,171 58 50 0,702 58 01 7,007
22 50 94 22.594 58 2s 13,110 58 40 10,177 58 49 7,037 58 5.) 0,731 58 01 0,970
23 50 95 22.521 58 47 13,07s 58 10 10,080 .»8 5.i 0.920 58 54 6,618 58 01 0,978
24 50 00 22,941. 13,018 58 12 10,031 58 04 7,092 5.8 55 0,093 58 03 0.953
25 56 26 23,390 •"'* a* 12,820 58 15 9,943 58 71 7.002 .)8 55 6,743 58 5n 7,458

26 55 90 23,072 58 00 11,148 58 19 10,031 58 77 0,670 58 50 0,800 58 05 7,204
27 55 78 23,910 58 55 11,033 58 27 9,834 58 78 0,707 58 50 6,807 58 00 0,824
28 55 75 24.215 58 VI 10,912 58 35 9,931 58 77 0,809 58 50 0,095 58 61 0,909
29 55 73 24.254 58 42 10,934 58 48 9,810 55.70 0,89s 58 50 0.095 58 01 0.942
30 55 70 24,200 58 34 10,823 58 58 9,283 55 75 0,932 58 50 6,694 58 03 6,972
31 55 70 23.009 58 25 10,855 55.75 7,090 58 60 7,057

Note—Gauge heights are those read on the D.P.W. gauge at the Forebay, Norman Dam.
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Monthly Discharge of Western Outlet, Lake of the Woods at Norman 
Traffic Bridoe for 1915.

(Drainage area 20,400 square miles.]

MONTH

Disc harge in Second-Feet Run Off

Maximum. Minimum. Mean
Pw

square
Depth in 
inches on 
Drainage

Total in acre- 
feet

January 7,770 7.431 7,622 468,700
February 7,bOS 7,522 7,050 424,900
March. 7,57 V 7,427 7,470 459,300
April.. 11,101 7,343 12,115 720,900
May 21,702 13,428 16,209 990,700
June 20,051 10,708 17,850 1,062,200
July. 24,254 21,078 23,138 1,422,700
August . 2.4,000 10,823 18,317 1,126,240
September 11.05S 9,283 10,241 009,500
October 8,622 0,070 7,290 448,200
November 7,204 0,018 0,882 409,500
December.............. 7,045 0,035 0.945 427,000

The Year. 24,254 0,018 11,811 8,575.800

Note.—Discharge per square mile uml run-off depth in inches omitted. The outlet is one of 
several from the Lake of the Woods.

MILL “A” HKADHACK, KEEWATIN.

HIHTORY.

The station in the Headrace Mill “A” was established by Mr. S. S. Scovil, December 
23rd, 1912. This channel has formed one of the outlets of the Lake of the Woods since the 
Mill was built in 1887. A gauge in the Tailrace was operated from May, 1896, until June. 
1912, when it was discontinued.

location of section.

The section as first located in the Headrace of Mill “A” was on the downstream side 
of the foot bridge across the channel. Later it was changed to a position just above the 
intake racks of the power house in the headrace Mill “A” Lake of the Woods Milling Co., 
Keewatin, Ont.

RECORDS AVAILABLE.

Intermittent gauge readings in the tailrace from 1896-1912 and from 1913 daily dis
charge records based U|>on meterings, head-and tail-gauge readings and loads on the Mill 
are available.

DRAINAGE AREA.

Total drainage area above the Lake of the Woods outlets is 26,400 square miles.

GAUGE.

A staff gauge has been placed on the metering section close to the right side of the 
channel. This gauge is referred to a W P S. B.M. located about 20 feet west of the gauge.

CHANNEL.

The entrance to the racks is uniform and the section is well situated to avoid eddies of 
entrance, the stream line being generally perpendicular to the section.
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DISCHARGE MEASUREMENTS.

A number of meterings have been made to determine the discharge for different gate 
openings and head so that the daily discharge may be arrived at. They are made from the 
rack structure.

ACCURACY.

The records are reliable owing to the conditions controlling the discharge, i.e., gate 
opening, head, etc., being easily observed.

Discharge Measurements of Mill “A” Flume No. 1 at Headrace, Lake of the 
Woods Milling Co., 1915

Date. Engineer. Meter. Width. Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.

Jan. 12 ( '. V. Galloway........ 1,718 15 183 1*41 59-20 258
17 S. (\ O’Grady.. 1,718 15 188 0-28 59 • 53 53
17 1,718 15 188 0-32 59 • 53 00
17 1,718 15 188 0-34 59-53 03
17 1,718 15 188 0-34 59 • 53 04

Mar. 5 1,718 15 185 0-82 59-29 151
1,7 IN 15 187 0-29 59-44
1,718 15 187 (>•29 59-44 54

15 < ( '. (J allow» v. 1.718 180 1 05 59-39 196
1,718 15 180 112 59-39 208

June 11 1.718 15 187 1 47 59-45 275
V 1,718 15 187 1 49 59-45 280

July 20 1,374 15 198 108 00-19 215
20 1,374 15 198 1 10 00 19 218

Aug. 9 l,:i74 15 192 1 • 54 59-76 294
y 1,374 15 192 103 59-76 312

Sept. 24 1,374 15 174 1 -54 58-01 209
24 1,374 15 174 1-51 58-01 204

Oct. 29 1,435 15 173 1 -45 58-53 251
29 1,435 15 173 1-58 58 • 53 274

Nov. 24 . 1.435 15 173 1-74 58-50 301
24 1,435 15 173 1 70 58-50 294

Dec IN 2,0111 173 1-71 58 ■ 53 296
1* 2,019 15 173 1-7(1 58-53 295

Discharge Measurements of Mill “A" Flume No.2 at Headrace, Lake of the Woods

Milling Co., 1915.

Date. Engineer. Meter.
No. Width. Velocity. Height. Discharge.

Feet. S|. It. Ft. per see. Feet Sec. ft.

Apr. 20 ('.('.( 1 alio way. 1,718 38 010 I-17 59-24 713
26 1.718 38 010 1 • 22 59-24 745

June 9. 1.718 38 001 1 -02 59-45 010
9 1,718 38 001 104 59-45 028

Sept. 20 1,374 38 120 58-13 000
20 1,374 38 119 58-13 051

Oct. 29 1,435 38 508 1-17 58-5.3 005
29 1,435 38 508 117 58 • 53 005

Nov. 17 1.435 38 573 112 58 • 08 042
17 1,435 38 .-.7:i 1 • 15 58-68 059

Dec. IN 2,019 38 508 1 • 29 58-53 733
18. 2,019 38 508 1 22 58-53 093
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MILL “C” HEADRACE, KEEWATIN.
HISTORY.

The station was established on July 17, 1912, by Mr. S. S. Scovil, when the first metering 
was taken by this Survey.

LOCATION OK SECTION.
The section is located about five feet upstream from the racks in the head race of Mill 

“C,” Lake of the Woods Milling Co., leading from Portage Bay, an arm of Lake of theWoods 
at Keewatin, Ont. The initial point is marked on the east bank of the channel above the racks.

RECORDS AVAILABLE.
The records of discharge are based upon meterings and gauge heights in the head and 

tail rare and also depend upon the load on the Mill. The daily discharges through the Mill 
are available for 1912-13-14-15.

DRAINAGE AREA.
This channel forms one of the outlets of the Lake of the Woods, and in consequence the 

drainage area above has no particular significance. It is however 2fi,400 square miles.
GAUGE.

The gauge is a vertical staff gauge placed on the east side of the channel about ten feet 
upstream from the racks. The zero of the gauge is referred to W.P.S. datum, the reference 
B.M. being a point on the top of the flume.

CHANNEL.
The channel is rectangular, cut in solid rock and has a normal depth of twelve feet. It 

is straight for about fifteen feet above the section.
DISCHARGE MEASUREMENTS.

The meterings are made from a small bridge spanning the channel and have been 
taken periodically from July 17, 1912, the range in stage covered being about 2*/£ feet.

ACCURACY.
The station gives good records but the daily discharge depends upon the gate openings 

on the turbines so that after rating the station to these, the records are reliable.

Discharge Measurements of Mill “C” at Headrace, Lake of the Woods Milling

Co., 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section.
Mean Gauge

Height. Discharge.

Feet. Sq. ft. Ft. per see Fuel Sec. ft.

Feb. 17... C. C. Galloway......... 1.718 42 526 1-28 59 43 073
17 1,718 42 :>20 1-28 59 43 074
21 1,718 42 525 1-43 59 40 750
27 1,718 42 525 1 37 59 40 722

Mar. lti 1,718 42 525 1 21 59-38 037
1,718 42 545 1-38 58-90 854

23 1,718 42 545 1-51 58-91 840
24 1.718 42 550 1-38 00-02 759
24 1,718 42 550 1-40 00-02 708

July 20 1,374 42 559 119 00-25 005
20 1,374 42 559 1 * 20 00-25 071

Aug. 13 1,374 42 530 1 30 59-07 097
11 1,374 42 530 1-29 59-07 091

Sept. 14 1,374 42 500 1-28 58-93 048
14 1.374 42 500 1-23 58 93 022

Oct. 20 1,490 42 502 1-71 58-84 800
20 1,490 42 502 1 04 58-84 822

Nov. 11 1,435 42 500 1-74 58-79 870
11 1,435 42 502 1-74 58-84 874

Dee. 13. 2,019 42 501 1 *80 58-81 932
13 2,019 42 501 1-88 58-81 947
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KEEWATIN LUMBER & MANUFACTURING CO’S HEADRACE, KEEWAT1N, ONT.
HISTORY.

This channel forms one of the outlets of the Lake of the Woods. It was created and 
used in connection with the above Company’s mill, the discharge being controlled by the 
lieadgntes. After the mill was burned in 1903 these fell into disrepair and leakage occurred; 
to ascertain this a station was established on December 13,1913, by S. C. O’Grady and has 
since been operated.

LOCATION OF SECTION.

The metering section is on the upstream side of the bridge crossing the channel 300 
feet above the ]>ower house and east of the headgates at the K.L. & M. Co.’s, headrace. 
The I.P. is a notch cut in the plank floor at the north end of the bridge and marked, 
"0+00."

RECORDS AVAILABLE.

The daily discharge records are available at this ]H>int since the establishment of the 
station in December, 1913.

GAUGE.

There is no gauge at this point, but the meterings are referred to the lake gauge at the 
Keewatin bridge where daily records are available.

CHANNEL.

The channel is fairly permanent, composed of clay and rock. It is straight for 150 feet 
above and 100 feet below the section. The current is not swift and depends upon the leakage 
at the gates.

DISCHARGE MEASUREMENTS.

Discharge measurements are taken frequently to check the leakage through the head- 
gates, and as this control is fairly permanent the discharge depends largely upon the lake 
stage. No curve has been plotted for the station but the daily estimated discharge is based 
upon the meterings. The measurements are made from the bridge.

ACCURACY.

The accuracy may be considered good.

Discharge Measurements of Headrace, Old K.L. & M. Co. at 2nd Bridge, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section Velocity Height. Discharge. Remarks.

Feet. Sq. ft. Ft. per Feet. See. ft. Lake ( lange

('.(■.( i alio way 1.718 30 103 0-88 -0* 20 171 00-74
4 1,718 30 193 0-82 —6*20 158 00-74

April 14 1.718 30 187 0 02 —0*42 172 00-61
14 1-7IS 30 187 0*92 —6 42 173 00-01

May IS M S. Madden. 1,460 32 180 0 01 -0-8.5 100 00-95
June 18. ( Galloway 1.71S 29 103 1-00 -7-10 170 00-98

18 1,718 20 103 1 00 -7-10 170 00-98
July 7 1,374 30 IN.-, 1 17 -6-45 210 100-65

1,374 30 185 1 17 -6 45 210 100-05
7 1,374 30 101 1 • 18 —«■45 225 100-05

1,374 20 162 1 22 —7-40 198 09-92
13 1,374 29 102 1-22 -7- III 198 90-92

1.371 29 157 1 10 7-05 ISO 09-57
15 1,374 29 157 1 25 —7 05 100 00-57

Oct. 20 1,400 20 151 1 14 7-80 173 00-22
20 1,400 20 151 111 —7-80 108 00-22

1,430 20 152 1 02 7 77 155 00-24
17 1,430 20 152 105 160 09-24

Dee. 17 2,010 20 152 1 04 7-75 159 00-14
17 2,010 20 152 101 154 90-14
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Daily Gauge Height and Discharge ok Headrace, K.L. & M. Co. Near 2nd Bridge
FOR 11)15.

|Drainage area 20.4(H) nquare miles, j

January February March. April May. June

Day
Gauge Die- Gauge Die- tiiiuge Dis- Gong.- Dis- Gauge I )ih- Gauge Dis-
Height. chaw. Height. charge. Height charge. lliiiriit charge- Height. charge. Height. charge.

Km>i Sec ft. Feet. See ft Feet. See. ft. Feet Sec. ft. Feet. Spc ft Feet. Sec ft
1 99 74 175 •6» 66 165 99 70 175 99 61 175 91) 67 122 99 95 170
2 99 69 170 16» 67 165 99 67 165 99 62 175 91) 76 111) 99 88 160
3 99 74 180 16» 67 165 99 68 i« 99 61 175 18) • 60 113 1)9 84 156
4 99 74 18(1 16» 66 165 99 64 165 99 60 170 18) 75 137 99 90 160
5 99 6b 170 99 68 170 16» 61 160 99 63 175 18) 77 141 100 12 195

6 99 69 170 99 69 170 99 60 160 99 65 180 18) 64 119 16) 76 135
7 99 67 17<J 16» 75 ISO 99 67 165 91) 67 IM) 99 82 148 99 75 135
8 91» 67 17(1 16» 75 iso 99 69 175 99 67 INI 1)1# 39 80 16» 65 120
9 99 67 170 99 71 175 16» 65 165 99 69 180 99 97 175 18) 85 155

10 99 75 INI) 99 68 170 16» 65 165 99 70 185 99 86 155 99 94 170

11 99 71 170 99 67 165 16» 65 165 99 68 ISO 99 94 169 18» 82 150
12 99 68 170 16» 67 165 16» 65 165 99 70 185 18) 88 158 99 88 160
13 99 71 170 99 67 165 16) 62 160 18) 65 ISO 18) 95 170 99 62 116
14 99 66 166 99 72 17.-» 16» 64 165 99 61 175 99 94 169 KM) 08 195
15 16» 62 160 16» 75 180 16) 63 160 16) 62 175 99 85 152 99 90 160

16 99 61 160 91» 67 165 16) 62 160 99 67 180 18) 75 137 99 67 120
17 '<9 70 170 16) 68 170 16» 67 165 18) 65 ISO 16) 85 152 KM) 1)8 195
IH 99 75 1 HO 99 70 170 16) 58 155 99 70 185 18) 95 170 18» 98 175
10 99 67 170 16) 69 170 16» 62 160 18) 70 185 18» 97 175 KM) 02 ISO
20 99 68 170 16) 69 170 16» 61 160 18» 63 175 99 93 165 1IM» 26 226

21 16» 71 170 99 75 180 16) 65 165 99 63 175 99 93 165 KM) 28 230
22 16* '*) 170 16) 75 ISO 16» 65 165 18) 61 175 KM) (Ml 177 KM) 02 180
23 16» 71 170 ■6) 67 165 16) 62 160 99 62 175 KM) 07 18) KM) 25 225
24 16# 75 INI) 16» 65 165 99 65 165 18) 70 ISO 18) 98 175 KM) 23 220
25 99 75 180 16) 65 165 16» 61 160 18) 80 206 99 82 148 KM) 32 235

26 16» 68 170 99 65 165 91» 63 160 99 73 185 99 98 175 100 25 226
27 16» 70 170 -6» Mi 165 16# 61 160 91) 75 195 100 18) 198 KM) 48 265
2h 16» 65 165 *6» 70 170 16# 63 160 18# 75 195 99 98 175 KM) 53 270
2» 99 67 170 16) 65 165 99 68 180 99 93 165 KM) 45 260
to 99 67 170 16» 61 160 18) 68 180 16) 94 169 100 57 280
31 99 67 170 99 61 1601 99-93 165

July Augu.. September. October. November. Decern rcr

1 100 63 216 KM) 14 215 16) 52 187 99 28 180 98 95 110 99 • 10 146
2 KM) 62 215 KM) 13 212 99-51 187 99 37 196 98 97 112 99-13 151
3 100 61 215 KM) 17 217 99 611 2» Ml 16) 15 160 99 10 132 99 08 145
4 KM) 47 195 KM» 1)6 202 18» 50 185 98 85 115 98-95 110 16) 08 145
5 100 53 2IM) 100 04 200 99 HO 2IM) 99 27 178 99 20 147 99 13 151

6 100 65 225 IUU IM 200 99 50 185 99 06 146 99 05 125 99 ON 145
7 KM) 65 225 18) 98 190 99 45 176 98 76 KM) 98 93 107 99 12 150
8 100 62 215 100 (M) 192 99 58 197 98 87 120 1)9 05 125 99-10 146
9 KM» 68 230 100 01 192 99 17 ISO 99 40 200 99 05 125 99-13 151

10 100-73 236 l(M) IN) 192 99 34 160 99 20 167 99 37 172 99 10 146

11 100 73 235 KM) 02 197 99 32 155 99 14 158 99 02 120 99 12 150
12 l(M) 68 230 99 93 180 18) 46 178 99 29 182 16) 32 165 99 13 151
13 100 69 230 99 92 180 18) 30 153 99 18 165 99 10 133 99 15 154
14 KM) 50 195 18) 85 167 18) 22 140 18) 18 165 99 05 125 99 10 146
15 100 60 215 99 80 160 99 43 172 18» 26 175 99 10 133 99-12 150

16 100 60 215 99 65 137 99 45 176 99 18 165 99 13 136 99-15 154
17 100 41 175 99 NO 160 99 31 155 18) 21 167 16) 20 147 91) 15 154
18 KM) 53 21M) 91) 78 158 16) 14 130 99 18 165 99 20 147 99 15 154
19 KM) 50 195 18) 70 145, 99 39 167 99 28 181 1*8 IM) 103 91» 17 155
20 100 47 196 18) 69 145 98 68 63 99 10 IM 99-10 133 99 17 155

21 100 49 195 99 61 132 18» 22 140 99 11 153 98 90 103 99 17 155
22 KM) 53 21M) 99 68 144 16) 31 160 99 10 152 1*1) 14 138 1)1) 17 155
23 KM) 37 170 99 75 152 91) 21 14(1 99 05 145 1*1) 10 133 99 17 155
24 KM) 44 185 91) 45 105 «8» 10 124 99 18 165 1)1) 10 133 99 17 155
26 100 45 185 99 41 100 18) 19 137 99 25 175 16) (M) 117 16) 20 161

26 100 41 175 99 61 132 99 IN) 108 98 92 125 99 10 133 99 20 161
27 KM) 35 165 18» 76 152 99 22 140 99 32 185 1)9 08 130 91# 20 161
28 KM) 35 165 18» 63 135 16) 30 153 98 95 130 16) 15 140 18» 16 155
29 KM) 40 175 91) 48 112 99 27 150 99 07 147 16* 05 125 99 16 155
to KM) 31 160 18) 66 138 99 27 150 99 08 148 18» (Ml 133 16) 15 155
31 KM) 21 140 99 60 130 18» 15 160 16# 16 I5f.

Noth.—Gauge heights are those read on the ) fVW Lake gauge
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Monthly Discharge of Headrace, Oi.d K.L. & M. Co. Near 2nd Bridge, for 1915.
[Drainas*' area 26.4110 square miles.|

Discharge in Second-Feet. Ron-Off.

MONTH
Maximum. Minimum. Mean.

Per
square

Depth in 
inches on 
Drainage

Total in acre- 
feet.

January............................... IN) 100 108 10,300
February............................. INI 105 INI 10,000
March................ 175 155 103 10,000
April......... 205 175 1M 10,000
May......... . . ms N) 150 9,550
June..................................... 2N) 115 187 11.100
July...................................... 235 140 199 12,200
August......... 217 100 104 10,100
September 300 03 158 9,400
October. 200 100 159 9.NHI
November 172 103 130 7,750
December............ 101 145 152 9,350

The Year................. 280 63 166 120,350

Note.—Discharge per square mile ami run-off depth in inches omitted. The outlet is one of 
several from the Lake of the Woods.

C.P.R. CULVERT AT MINK BAY.
HISTORY.

This channel is a tunnel excavated in solid rock under the C.P.R. embankment and 
connects Mink Bay and Darlington Bay, the latter being an arm of the Winni|teg river. 
The station was established on July 29th, 1912, by S. S. Scovil, and has since been 
continuously maintained.

LOCATION OF SECTION.

The section is about 25 feet above the entrance to the tunnel which is about 2,000 feet 
west of the Old K.L. & M. mill on Mink Bay and forms the outlet for that bay into Darling
ton bay. The I.P. is a stake driven in the bank at the west side of the ehannel about 25 feet 
above the mouth of the tunnel.

RECORDS AVA1LARLE.

Meterings have lieen made at close intervals from July 29, 1912, but no gauge heights 
are available, so no discharge curve has been constructed.

DRAINAGE AREA.

Not significant as most of the water flowing past this station is leakage through the 
K.L. & M. Co.’s head gates from Lake of the Woods.

GAUGE.

No gauge has been installed, water levels at the time of metering I icing obtained by 
measuring down from a point of rock which is referred to VV.P.S. datum.

CHANNEL.

The channel is a rock cut anil is constant in section above and lielow [mint of metering. 

DISCHARGE MEASUREMENTS.

The meterings are taken by Price meter from a plank bridged across the channel.

ACCURACY.

The results obtained are good as the governing conditions are constant. No attempt 
has liven made to obtain the daily discharges from daily gauge heights.
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Discharge Measurements of C.P.R. Culvert at 1st Tunnel West of Kbewatin,
1915.

Date. Engineer.
Meter
No. Width. Section. Velocity Height. Discharge.

Foc». Sq. ft. Ft. per sec Feet. See.-ft.

Jan. 4. . Gallovvuv . . 1.71H 17 53 3-38 41-00 180
4 1,718 17 53 3 • 38 41 (Hi 181

20 1,718 17 54 3-15 41-04 172
20 1,718 54 3-17 41-04 171

April 14 1.718 17 55 2-92 40-99 160
1 1 1,718 17 55 2-92 40-99 161

1,718 18 57 3-10 41-19 176
is 1,718 18 3 08 41-19 175

Aug. 13 1,374 17 64 2-80 41-63 178
13. . 1,374 17 64 2-80 41-63 178

Sept. 15. 1,374 17 55 3-23 41-07 177
15 1,374 55 3-23 41-07 177

Oct. 20 1,496 17 3-01 40-89 156
20 1,49ft 17 52 3 06 40-89 159

1,435 17 51 2-89 40-86 148
17 1,435 17 51 3 03 40-86 155

Dec. 17 2,019 51 2-82 40 84 143
17 2,019 17 51 2-97 40 84 151

WAR RAGLE OUTLET.
HISTORY.

The station was established by Mr. S. 8. Scovil on July 29, 1912.

LOCATION OF SECTION.

The station is situated at downstream end of the culvert under the C.P.R. embankment 
on the outlet of War Eagle lake alxmt mile lielow the lake and near Darlington bay into 
which it empties. The I. P. is marked on the rock forming the R. side of the channel at 
the mouth of the tunnel.

RECORDS AVAILABLE.

A number of meterings have been made during the period 1912-1913 but no gauge 
records have lieen kept.

DRAINAGE AREA.

The area tributary is about 50 square miles.

GAUGE.

No gauge has been established but the elevation of the water surface is obtained by 
measuring down from a fixed point marked on the rock near the section.

CHANNEL.

The channel is straight for 20 feet above the section and 60 feet below. The section is 
fairly uniform, being an artificial rock-cut.

DISCHARGE MEASUREMENTS.

The meterings are made from a plank bridged from side to side of the channel.

ACCURACY.

As only a few discharge measurements have been made covering a very narrow range 
in stage, no estimate has been made of daily discharge.
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Discharge Measurements ok War Eagle Outlet Near Keewatin, Ont., 1915.

Date. Engineer. Meter
No. Width. Area of 

Section. Velocity. Height. Discharge.

Feet Sq. ft. Ft. ,„.r Feet. Sec.-ft.

Jan. 20.. S. V. O’Grady. 1,718 5.5 8-9 0-74 —0-90 2-9
20 1,71* 5-5 3 9 0-85 -0-00 3-3

July 10 C. C. Galloway. 1,374 7-5 H-ft 1-74 -tv 38 14-8
19 1,874 7-5 K-5 1-72 -tV 38 14-8

NORTH TUNNEL ISLAND.
HISTORY.

The station at North Tunnel Island was established on June 28, 1912, by Mr. 8.8. Scovil.

LOCATION.
The meter section is on the west branch of the Winnipeg river on the north side of 

Tunnel Island about one mile below the Keewatin River Bridge. The I.P. of the section 
Is chiselled in the rock on the south bank of the river and is painted “1.1’. W.P.8. El. 1039.88.”

RECORDS AVAILABLE.
Frequent discharge measurements have been made since the establishment of the 

station and daily discharges have been estimated for this section from the year 1907 to date.

DRAINAGE AREA.
The drainage area lying above this section is 26,400 square miles, but all of the water 

coming from this basin does not pass this section as part of it goes through the east branch 
of the Winnipeg, the two, the east and the west branch joining a short distance below the 
section.

gauge.
A vertical staff gauge reading to lOths is located on a pile bent at the south end of the 

Keewatin River Bridge and to which all measurements at the station are referred. The 
zero of the gauge is referred to W.P.S. datum.

A vertical staff gauge read during metering is located on the north shore about 30 feet 
above the meter section and is bolted to the rock. It is referred to W.P.S. datum.

CHANNEL.
The river at this (win’ is confined to a single channel at all stages, the bed of the stream 

is solid rock or Ixiulders and of a very permanent nature, the banks are high and rocky and 
the river is confined to its channel at all stages. The approach to the section is straight for 
100 feet and maintains the same direction for approximately 100 feet la-low, the cross 
section la-ing approximately uniform over that distance.

DISCHARGE MEASUREMENTS.
Numerous discharge measurements have been taken at this station and cover a range 

in stage of 6'3 feet. Owing to the fact that part of the water flowing past this section enters 
the river through the Lake of the Woods Milling Company s plants which discharge into 
Darlington bay, and part of the water is discharged through the Norman Dam on the 
western outlet of the Lake of the Woods, the conditions governing discharge at this point 
vary' from time to time and considerable difficulty is experienced in arriving at the daily 
discharge by means of a discharge curve, the ponding effect in Darlington bay having a 
very noticeable effeet.

ACCURACY.
Owing to the presence of the mills and the operation of the Norman Dam the accuracy 

of the records is considerably affected.
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Discharge Measurements of West Branch Winnipeg River Near North Tunnel

Island, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section.
Mean

Velocity.
Gauge

Height. Discharge. Remarks.

Feet. Sq. ft. Ft. per Feet. Sec.-ft. Gauge at Meter
Sec. Sec.

S. C. O'Grady.. 1,718 163 4,579 2-02 35-75 9,248 35-65
7. 1,718 163 4,57» 2 05 35-75 9,400 35-65
9 1,718 103 4,584 2 04 35-78 9,330 35-68
». 1,718 103 4,584 201 35-78 9,235 35-68

11 1.718 163 4,557 203 35-65 9,248 35-15
11 1,718 lt>3 4,557 2-03 35-65 9,267 35-15
14 1,718 163 4,589 2 05 35-80 9,392 35-71
14. 1.718 103 4,589 2 03 35-80 9,342 35-71
16 1,718 103 4,590 2 05 35-82 9,420 35-72
10 1.718 163 4,590 2 02 35-82 9,261 35-72
1». 1.718 103 4,581 2 03 35-72 9,319 35-00
19 1,718 103 4,581 2-03 35-72 9,319 35-60
22 1.718 163 4,601 2-07 35-83 9,512 35-79
25. 1,718 103 4,500 1-94 35-62 8,856 35-53
25 1,718 163 4,500 1-99 35-02 9,069 35-53
26 1,718 103 4,595 2 04 35-84 9,373 35-75
30. 1.718 103 4,005 2-08 35-86 9,576 35-81
31 C. C. Galloway. 1,718 163 4,573 1*82 35-07 8,319 35-64
31. 1,718 103 4,573 1-83 35 67 8,388 35-61
31 1,718 163 4,503 1-81 35.61 8,281 35-545
31 1,718 163 4,563 183 35-61 8,367 35-545
31 1,718 163 4,557 1-77 35-50 8,055 35-51
31. 1,718 163 4,557 1-83 35-56 8,340 35-51

Feb. 1 S. C. O’Grady.. 1,718 163 4,555 1-94 35-56 8,838 35-505
1 1.718 163 4,563 2-01 35-61 9,181 35-55
1 1.718 163 4,571 1-98 35-03 9,069 35-595
1 1.718 163 4,573 2-00 35-08 9,159 35-61
1. 1,718 163 4,574 2-00 35-70 9,156 35-625
1. 1.718 163 4,574 2 04 35-72 9,348 35-625

C. C. Galloway.. 1,718 163 4,587 204 35-75 9,342 36-696
1.718 103 4.587 201 35-75 9,211 35-695

0. S. C. O'Grady. 1.718 103 4,601 200 35-83 9,197 35-79
0. 1,718 103 4,001 2-04 35-83 9,384 35-79

11. 1,718 163 4,001 2-04 35-88 9,393 35-79
11 1,718 163 4,001 2 08 35-88 9,554 35-79
10 1,718 163 4,598 1-87 35-84 8,587 35-77
10. 1.718 163 4,598 1-92 35-84 8,835 35-77
24. 1.718 103 4,596 2-10 35-85 9,673 35-76
24. 1,718 163 4,590 217 35-85 9,908 35-76
20 C. C. Galloway 1,718 103 4,598 2-12 35-84 9,777 35-77
20 1.718 103 4,598 213 35-84 9,809 35-77

Mar. 1 S. C. O'Grady. 1,718 103 4,682 2 03 35-80 9,319 35-67
4 1.718 103 4,582 2 09 35-80 9,568 35-67
0 1,718 103 4,585 2-00 35-80 9,443 35-69
0 1,718 103 4,585 1-99 35-80 9,142 35-69

12 1,718 163 4,544 1-89 35-,54 8,598 35-43
12 1,718 163 4,544 195 35-54 8,847 35-43
10 1.718 163 4,515 1-90 35-35 8,000 35-25
10 1.718 163 4,515 1-93 35-35 8,727 35-25
1» 1,718 163 4,519 1-89 35-35 8,522 35-27
1» 1,718 163 4,519 1 • 89 35-35 8,524 35-27
23. 1,718 163 4,506 1-92 35-28 8,766 35-19
23 1,718 163 4,500 1-88 35-28 8,577 35-19

April l 1,718 163 4,527 1-95 35-38 8,819 35-32
1 1,718 163 4,527 1-89 35-38 8,572 35-32
0 1.718 163 4,495 1-84 35-23 8,263 35-12
» 1,718 171 4,786 3 02 37-08 14,470 36-845
» 1,718 171 4,786 2-99 37-08 14,325 36-845

13 1,718 171 4,905 3-10 37-78 15,174 37-565
13 1,718 171 4,905 3 03 37-78 14,838 37-565
15. 1,718 171 4,940 3 02 38-00 14,929 37-79
15 1,718 171 4,940 3 09 38-00 15,256 37-79
17 1,718 171 4,901 2-99 38-11 14,826 37-92
17 1,718 171 4,961 3-08 38-11 15,284 37-92

->5f-4
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Discharge Measurements ok West Branch Winnipeg River Near North Tunnel

Island, 1015—Continued.

Dntc. Engineer. Meter
So. Width. Area of 

Section
Mean

Velocity $S3S. Discharge. Kc,narks.

Feet. S.i. ft. Ft. |>er Feet. Sec.-ft. Gauge at Meter
See. See.

April is S. C. O'Grady 1.71s 171 4,010 2*92 37-87 14,348 37-73
lb 1.71b 171 4,010 2 VO 37-87 14,245 37-73
20 ('. C. Galloway. 1,7 lb 171 4,968 3 03 3b-10 15,(H>3 37-90
20 1.71b 171 4,uns 3 Ob 3b-10 15,318 37-90
22 1.71b 171 4,1182 3 Ob 3b- 14 15.339 38-05
22 1.71b 171 4,1183 3-12 3b-14 15,545 38-05
24 1.71b 171 5,01b 3-14 3b-4b 15,701 38-205
24. 1.71b 171 5,01s 3-Ob 3b-4b 15,440 38-205
27 1.71b 171 5,017 3-10 3b-47 15,554 38-20
27. « 1.71b 171 5,017 3 07 38-47 15,374 38-20
30 ** 1.71b 171 5.(1'.'.' 3-04 3b 47 15,254 38-29
30. I.71K 171 5,022 2 • 99 38-47 15,(H)b 38-29

May 4. l 71b 171 5,007 3 07 3b-40 15,300 38-20
4 1.71b 171 5,007 3-04 3b-40 15,232 38-20
b. 1,718 171 5,033 3 02 3b-47 15,224 38-30
b. 1.71b 174 5,033 2 VO 38-47 14,910 38 30

11 1.71b 174 5,021 3- 10 3b 44 15,822 38-23
11 1.71b 174 5,021 3-16 3b 44 15,850 38-23
14 1.71b 174 5,041 3 13 3b-00 15,771 38-41
14 1.71b 174 5,041 3 15 38*00 15,890 38 41
21 A. Pine.......... 1.40V 1 b.3 5,204 4 31 40*59 23,138 40 175

M. 8. Madden
21 C. C. Galloway 1.40V 1H3 6,300 4 27 40-00 22,910 40* lb
21 S. C. O'Grady. 1. tov 1M3 5,364 4 15 40-57 22,132 40-17

N. Galloway..
28. V. C. Galloway 1,71b Ibl 5,253 3 59 39*83 18,850 39*54
2b 1,71b lbl 5,253 3-56 39*83 18,710 39-54

June 1 1.71b lbl 5,2.33 3-52 39-7.3 18,437 39-43
S. 1.71b lbl 5,317 3-43 39-02 17,910 39-34
b 1.71b 1SI 5,317 3-43 39-02 17,904 39-34

12 1,71b lbl 5,328 3-00 39*75 18,87(1 39-40
12 1.71b lbl 5,32s 3-50 39-75 18,350 39-40
15 1.71b lbl 5.2211 3-5b 39-71 18,833 39-41
IS 1.71b lbl 5,240 3*55 39-82 18,051 39*51
lb 1.71b lb| 5,240 3-57 39-82 18,715 39*51
22 1.71b lbl 5,255 3-70 39-88 19,430 39-50
22 1.71b lb| 5.255 3-73 39-88 19,001 39-50
24 1.71H lbl 5.2711 3-118 40 (HI 19,475 39-70
24 1.7 is lbl 5.2711 3-72 40 (HI 10,050 39-70

July b 1.274 IMi 5,503 4 35 41 • 39 23,939 40-93
b. 1.271 ISO 5,50.3 4 40 41 39 24,214 40-93

10 1.271 lbO 5,530 4 42 41-51 24.441 41-08
10. 1.271 ibO 5,530 4 40 41*51 24,003 41-08
13 1.271 ISO 5.521 4 24 41-44 23,411 11 -03
13 1.274 1ST, 5,521 4 32 41-44 23,852 41-03
15 1.271 ISO 5.512 4 41 41-39 21.308 40-98
15 1.271 ISO 5.512 4-34 41 39 23.922 40-98
21 1.271 iso 5.500 ♦ 35 11 3.3 23,923 40-91
21 1.271 IbO 5,500 4 29 41-33 23,59.3 40-91
27 1.374 lb7 5,53 V 4-50 41-59 24.924 41*12
27 1.274 lb7 5,5.311 4 51 41-59 24,070 41*12
30 1.271 Ibb 5.500 4-5.3 41-85 25,212 41-55
30 1.271 lbb 5,500 4.13 41-09 25,212 41-20

Aug. 4 1.271 Ibb 5,5311 4-30 41-51 24,149 41-11
4 1.271 lbb 5.5311 1 43 41*51 24,537 41-11
7 - 1.274 lbb 5.530 4-35 41-47 24,055 41-00
7 1.271 lbb 5,530 4-41 41 47 24.380 41 1)0

10 1.274 ls7 5.473 4 10 41-10 22,70V 40-70
10 1,274 lb7 5,47.3 4 12 41 10 22,5.50 40-70
12 “ 1.271 185 5,447 404 40-99 22,(H)0 40-03
12 1.271 lb5 5.4 17 4 12 40-99 22,442 40-03
14 1.274 185 5,445 4-21 41-00 22.025 40-02
14 1.274 lb.-) 5,4 45 4 15 41(H) 22.59b 40-02
17 1.274 1S4 5,418 4-07 40-84 22,052 40-47
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Discharge Measurements or West Branch Winnipeg River Near North Tunnel

Island, 11)15—Continued.

Date. Engineer. Meter
No. Width. Area of 

Section Velocity Height. Discharge. Remarks.

Feet. Sq. ft. Ft I*?r Feet. Sec.-ft. Gauge at Meter
See.

Aug. 17. C. ( \ Galloway. 1.374 184 5,418 4 12 40 84 22,323 40-47
26. 1,374 169 4,885 35 37 63 11,480 37-48
20. 1.274 169 4,885 32 37 63 11,334 37-48
31. 1.274 167 4,776 2 37 36 93 11,318 36-83
31 1,374 167 4,776 39 36 93 11,414 36-83

Sept. 2. 1,274 167 4,793 2 57 37 05 12,319 36-94
2. 1.274 167 4,793 2 57 37 05 12,319 36-94
4 1,274 167 4.7S7 2 57 37 05 12,303 36-90
4 1,274 167 4,787 2 60 47 05 12,446 36-90

1,374 167 4,769 2 53 36 94 12,066 36-79
9 1,274 167 4,776 51 36 95 11,987 36-83
y. 1.274 167 4,776 2 51 36 95 11,987 36-83

li 1,274 167 4,774 2 51 36 92 11,983 36-82
u 1.274 167 4,774 2 48 36 92 11,840 36-82
16. 1,374 167 4,784 51 37 (Ml 12,007 36-88
16. 1.274 167 4,784 47 37 (Ml 11,816 36 - 88
IS. 1,274 167 4,772 37 36 90 11,311 36-81
18 1,374 167 4,772 41 36 90 11,502 36-81
21 1.374 167 4,706 2 45 36 83 11,653 36-71
21 1,374 167 4,756 2 42 36 83 11,511 36-71
23. 1,374 167 4,768 2 47 36 91 11,776 46-7S
23 1,274 167 4,768 44 36 91 11,633 40-78
28. 1.374 167 4,755 2 47 36 83 11,745 40-71
28. 1.274 167 4,755 41 36 83 11,459 36-71

Oct. 2. 1,374 164 4,649 1 98 36 15 9,206 36-08
1.374 164 4,649 2 (Ml 36 15 9,299 36-08

5 1,374 163 4,593 2 00 35 82 9,186 35-74
1,374 163 4,593 01 .35 82 9,232 35-74

y 1,496 163 4,590 99 35 82 9,160
y 1,496 163 4,590 2 02 35 82 9,258 35 • 72

12 1,496 163 4,574 02 35 73 9,222 35-62
12. 1,496 163 4,574 1 97 35 7.4 •1,007 35-62
14. 1,496 163 4,574 2 02 35 73 9.267 35-62
14 1,496 163 4,574 99 35 74 9,098 35-62
16 1,496 163 4,576 1 92 35 74 8,824 35-63
16 1,496 163 4,576 97 35 74 9,025 35-63
19. 1,496 163 (HI 35 58 9,124 35-50
19. 1.496 163 4,555 03 35 58 9,233 35-50
21 1,496 163 4,561 1 94 .'15 64 8,849 35-54
21 1,496 163 4,561 i 97 35 64 8,985 35 54
26 1,496 163 4,569 83 35 «7 8,364 35-59
26. 1,496 163 4,569 1 87 35 67 8,530 35-59
28. 1,435 163 4,572 1 92 35 70 8,779 35-61
28. 1,435 163 4.572 90 35 70 8,687 35-61
30. 1,435 163 4,571 1 94 35 68 8,867 35-60
30 1.435 163 4,571 1 89 35 68 8,639 35-00

Nov. 2 1,435 163 4,563 1 93 35 64 8.8(H) 35 • 55
2 1.435 163 4,563 1 S7 35 64 8,532
4 1.435 163 4,563 1 91 35 63 8,715
4 1.435 163 4,563 1 87 35 63 8,542
6 1,435 163 4,568 1 91 35 68 8,724 35 • 58
0 1.435 163 4,568 1 95 45 68 8.907 35 • 58
y 1.435 163 4,577 1 93 35 72 8,834 35-64
y 1,435 163 4,577 1 95 35 72 8,925 35 • 04

12 1,435 163 4,579 1 96 35 75 8,974 35 • 65
12 1,435 163 4,579 03 35 75 9,295 35-65
16 1.435 163 4,574 1 90 35 72 8,690 35-62
16 1,435 163 4,574 1 94 35 72 8,873 35 • 62
18 1.435 163 4,576 1 90 35 74 8,694 35 • 63
18 1.435 163 4,576 1 92 35 74 8,785 35 03
20. 1.435 163 4,572 1 \H) 35 70 8,687 35-61
20 1.4.35 163 4,572 1 76 35 70 8,504 35-61
23 1.435 163 4,566 1 HI 35 70 8,264
23 1.435 163 4,566 1 S3 35 70 8,356 35 • 57

'-’of—4}
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Discharge Measurements of West Branch Winnipeg River Near North Tunnel

Island, 1915.—Continued.

Date. Engineer. No. Width.
Area of 
Section

Mean 
Velocity.

Gauge 
Height. Discharge. Remarks.

Feet. Sq. ft. Ft. per Feet. Sec.-ft. Gauge at Meter
sec. Sec.

Nov. 25. C. C. Galloway . . 1,43.1 163 4,567 1-92 35-68 8,770 35-58
2.1. 1,435 163 4,507 1-87 35-68 8,541 35-58
27 1.435 163 4,567 1-92 35-66 8,724 35-58
27. 1,435 163 4,567 1-88 35-60 8,587 35-58
30 1,435 163 4,561 1-90 35-65 8,200 35-54
3(1 1,435 163 4,561 1-88 35-65 8,575 35-54

Dec. 2. 1,435 162 4,560 1-90 35-65 8,675 35-57
2. 1,435 162 4,560 1-91 35-65 8,721 35-57
4 1,435 162 4,561 1-90 35-62 8,660 35-535
4 1,435 162 4,561 1-88 35-62 8,575 35-535
!» 2,01!» 162 4,530 1*90 35-49 8,618 35-375
!». 2,019 162 4,530 1-87 35-40 8,482 35-375

11 2,019 162 4,55h 1-96 35-60 8,934 35-52
11 2,01!» 162 4,558 1-93 35-60 8,707 35-52
14 2,019 162 4,564 1-96 35-65 8,946 35-56
14 2,019 102 4,564 1-95 35-65 8,900 35-56
10 2,019 162 4,509 1-95 35-68 8,910 35-59
10 2,019 162 4,569 1-94 35-68 8,864 35-59
20 2,019 162 4,560 1*94 35-60 8,846 35-53
20. 2,019 162 4,560 1-90 35-60 8,663 35-53
23. 2,OUI 162 4,574 107 35-72 9,011 35-62
23. 2,019 162 4,574 1-91 35-72 8,736 35-62
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Daily Gauge Height and Discharge of West Branch Winnipeg River Near North
Tunnel Island, for 1915.
[Drainage area 20,400 square mites.)

Day.

January. February. March. April. May, June.

Gauge 
Height.

Die-
Height.

Die- Gauge 
Height.

Dis-
eharge. Heigh?. ^Dis- fist h0'*

Height.
Dis

charge.

Feet. See. ft. Feet. See. ft. Feet. Sec. ft. Feet See. ft. Fent. See. ft Feet. Sec. ft.
1 35 48 8.1(H) 35 61 8.7.50 35 56 9,(HK) 35 41 8,750 38 47 15.100 39 71 18.450
2 35 48 8.2(H) 35 78 9.275 35 74 9,450 35 34 8,500 38 42 14.480 39 72 18,400
3 35 52 8.050 35 82 9.3(H) 35 75 9.450 35 35 8.520 38 20 15.110 39 69 18.295
4 35 45 8.7(H) 35 82 9.3(H) 35 76 9,450 3.5 24 8.0.50 38 38 15,170 39 67 18.116
5 35 01 9.075 35 84 9.300 35 77 9,500 35 17 8.200 38 41 15,190 39 65 17.860

6 35-66 9.225 35 84 9.275 35 77 9.2.50 35 20 8.280 38 04 15.210 39 55 17,400
7 35 71 9.325 35 65 8.175 35 61 8..5(H) 35 29 10.(HH) 38 53 15,215 39 55 18.080
8 35 75 9.3(H) 35 60 H.'.HH) 35 51 8.850 35 96 13.(HHI 38 .50 15.200 39 62 17.910
9 35 76 9.275 35 81 9.3(H) 35 72 9.250 36 91 14.IHH) 38 36 14,190 39 69 18.240

10 35 62 8.400 35 82 9,375 35 76 9.250 37 32 14.500 38 28 15,315 39 75 18,500

11 35 53 8.800 35 85 9,475 35 60 8,750 37 38 13.800 38 43 15,710 39 75 18,615
12 35 70 9.3(H) 35 85 9.475 35 53 8,7.50 37 .50 14.780 38 53 15.790 39 73 18,605
13 35 75 9.325 35 85 9.475 35 .50 8.7(H) 37 74 14.9(H) 38 58 15,835 39 59 17.9(H)
14 35 79 9.375 35 65 8.7(H) 35 34 8.2(H) 37 86 15.020 38 62 15,850 39 61 18.695
15 35 79 9.375 35 62 8,500 35 :to 8.500 37 95 15.050 38 61 15.840 39 69 18,840

16 35 80 9.350 35 83 8.725 35 35 8.650 38 03 15,070 38 41 14.980 39 72 18,835
17 35 62 8.4(H) 35 84 9,<HH) 35 33 8.650 38 09 15.040 38 40 16.100 39 74 18.815
18 35 .56 HXHI 35 85 9.3(H) 35 33 8.5.50 37 96 14.280 39 03 19,200 39 77 18.890
19 35 76 9.325 35 88 9.550 35 34 8,500 37 94 15,(HH) 39 70 21.910 39 77 19.280
20 35 81 9.450 35 84 9,600 35 35 8.500 38 15 15,180 40 28 23,815 39 70 18,810

21 35 84 9.500 35 67 8,600 35 22 8.0.50 38 18 15,350 40 54 22,750 39 76 19,410
22 35 83 9.525 35 60 9.1(H) 35 18 8.2.50 38 24 15.440 40 35 21,(HH) 39 90 19.540
23 35 83 9,600 36 80 9.725 35 26 8.7(H) 38 33 15.580 39 94 19,600 39 99 19.550
24 35 66 8,600 36 83 9,H(HJ 35 31 8.7(H) 38 44 15,620 39 HO 19.780 40 01 19,560
25 35 62 9.000 35 85 9.800 35 35 8.700 38 28 14.600 39 82 19.390 40 05 19,255

26 35 82 9.375 35 86 9.800 35 38 8.700 38 24 15.220 39 82 19.080 40 02 19.200
27 35 84 9.450 35 86 9.776 35 38 8.700 38 42 15,300 39 84 18.9(H) 39 99 18.960
28 35 86 9,525 35 64 8,750 35 24 8.150 38 46 15.35(1 39 82 18.740 40 09 19.4(H)
29 35 87 9.5.50 35 29 8.6.50 38 48 15.4(H l 39 81 18.5(H) 40 35 20.420
to 35 86 9.575 35 50 9.300 38 49 15.300 39 67 17.590 40 67 21.3(H)

31 35 67 8.3(H) 35 53 8.9(H) 39 65 18.410

July. August. September. October. November. December.

1 40 92 22,500 41 53 23,715 37 (H) 12,010 36 30 10,205 35 65 8.640 35 07 8.680
2 40 98 23.1(H) 41 47 24.290 37 09 12.320 36 16 9.2(H) 35 63 8,680 35 66 8,690
3 41 09 23,595 41 56 24.340 37 10 12,350 35 83 8.3(H) 35-64 8.7(H) 35 67 8,675
4 41 09 23,515 41 53 24,350 37 05 12,360 35 62 9.115 35 66 8,590 35 65 8,615
5 41 17 23,790 41 51 24.260 36 94 11.4(H) 35 84 9.205 35 66 8.815 35 37 8,050

6 41 20 23,905 41 49 24,235 36 78 11,985 35 91 9.200 35 65 8.770 35 28 8.445
7 41 29 24.(HH) 41 47 24.215 36 93 12.080 35 87 9,195 35 63 S,(HH) 35 51 8.530
8 41 40 24,080 41 38 23.550 36 97 12.045 35 85 9.190 35 64 8.685 35 51 8,525
9 41 45 24,440 41 30 24.1(H) 36 96 1 1.990 35 84 9,205 35 69 8.760 35 49 8.555

10 41 48 24,535 41 14 22,640 36 97 11.910 35 62 8,305 35 72 9.100 35 55 8.700

11 41 40 23,905 41 04 22,310 36 94 11,900 35 55 9.000 35 71 9,120 35 60 8.845
12 41 36 24,145 40 99 22.1(H) 36 78 10.8(H) 35 69 9.120 35 70 9.1(H) 35 57 8.890
13 41 44 24.160 40 97 22,485 36 70 11.500 35 73 9.150 35 67 8,980 35 60 8.905
14 41 41 24.140 40 98 24.755 36 84 11,695 35 74 9.1(H) 35 65 8,730 35 67 8.910
15 41 40 24.100 40 89 22,105 36 92 11.860 35 74 9.130 35 69 8,790 35 69 8,905
16 41 39 24,190 40 79 22.300 36 95 11,915 35 73 8.980 35 71 8,760 35 73 8.890
17 11 37 24.105 40 83 22.180 36 95 11.805 35 52 8.215 35 72 8,790 35 77 8.880
18 41 28 23.495 40 79 21.300 36 93 11.4(H) 35 51 9.010 35 73 8,770 35 77 8,830
!9 41 26 23.810 40 74 20.(HH) 36 75 10.510 35 61 9,140 35 73 8.690 35 70 8,725
20 41 38 23.750 40 55 17,000 36 66 11,405 35 61 9,105 35 72 8,590 35 66 8,760
21 41 33 23.780 39 91 14,000 36 77 11,600 35 62 8,950 35 69 8,500 35 73 8,820
22 41 31 23.675 39 07 13,490 36 86 11.795 35 64 8.840 35 69 8,570 35 74 8,825
23 41 29 23,610 38 66 13.590 36 88 11.710 35 66 8.715 35 09 8,480 35 74 8.855
24 41 27 23.995 38 35 13.4(H) 36 85 11,655 35 65 8,745 35 67 8,515 35 09 8,850
25 41 37 23.815 38 02 13,200 36 89 11.605 35 69 8,800 35 67 8,630 35 42 7.910
26 41 45 24.680 37 58 11,550 36 71 10.390 35 69 8,450 35 67 8,715 35 15 8,375
27 41 57 24.960 37 41 11.4(H) 36 63 11.510 35 69 8.550 35 65 8,660 35 45 8.695
28 41 65 25.245 37 24 11,405 36 84 11,590 35 70 8.650 35 62 8.520 35 59 8.800
29 41 69 25.3(H) 37 07 ll..too 36 88 11.500 35 71 8.740 35 63 8.590 35 04 8.830
30 41 68 25,220 37 08 11,345 36 73 11.000 35 71 8.760 35 65 8,605 35 72 8.860
31 41 65 24.700 36 98 11.380 35 67 8.795 35 74 8.890

Note —Gauge heights are those read at the Keewatin River Bridge gauge.
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Monthly Discharge of West Branch Winnipeg River Near North Tunnel Island

FOR 1915.
[Drainage area 26,400 square miles.]

Discharge in Second-Feet. Run-Off.

MONTH
Maximum. Minimum. Mean.

January............................... 9,576 8,050 9,066
February.............................. 9,800 8,175 9,218
March. . 9,500 8,150 8,790

15,620 8,050 13,438
May...................................... 23,816 14,480 17,395

21,300 17,400 18,840
July...................................... 26,300 22,500 24,072
August 24,756 11,300 19,112
September.. 12,360 10,390 11,659
October................................ 10,205 8,215 8,941
November 9,160 8,480 8,717
December............................ 8,910 7,910 8,700

The Year................. 25,300 7,910 13,162

Per
square

Depth in 
inches on 
Drainage

Total in acre-

557,400
511,000
540,600
790.700 

1,069,500 
I 267,400
1.480.100
1.175.100

603.700 
540,800
518.700 
534,900

9,608,700

Note—Discharge per square mile and run-off depth in inches omitted. The outlet is one of 
several from the Lake of the Woods.
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Combined Discharge of Winnipeg Hiver He low Lake of the Woods Outlets, for
1915.

I Drainant- iiri u 20,400 «quart- miles.)

January. February. March. April. May. June.

Day.
Dis- 1 Ml* Dis- Dis- Dis- (Jauge ' Dis-

Height . charge. Height. charge. Height. charge. Height. charge. Height. charge. Height, j charge.
K,*.* See .ft. Feet. Set ft Ko#»t See It Feet. See ft Feet. Sec. ft. Feet. I See. ft.

1 8.943 9,918 9,905 9.434 15,917 19,384
2 9.076 10,462 10,196 9.148 15,125 19,322
3 8,883 10,331 10.476 9.436 16,131 19,204
1 9,545 10,429 10,436 8.683 16,259 19.018
5 9,912 10,463 10,615 9,079 16,282 18,782

6 10,2*»"» 10,265 10.256 9,155 16,313 18,OHO
7 10.408 8,903 9.178 10.880 16,122 18,931
s 10.358 10,058 9.963 13.877 16,122 18,870
u ki,:hi2 10,374 10.365 15,016 15,140 19.167

10 9,181 10.502 10,348 15,396 15,974 19,437

11 9.840 10,479 9.681 14,433 16,385 ............... 19,522
12 10,322 10,613 9.675 15,627 16,574 19,508
13 10,48* 10,427 9,586 15,852 16,647 1H.03H
14 10,444 9.398 8.870 16.056 16,742 19,385
13 10,454 9,607 9,164 16,099 10,7 JO 19.535

16 10,386 9,724 9,309 16.141 15,640 .............. 19,538
17 9,201 10.099 9,309 15.940 16,889 19,527
18 9,818 10,390 9.214 14,922 20,115 19.814
19 10,486 10.620 9.179 16,085 22,978 20.143
20 10.631 10.573 9,187 16,317 24,792 . 19,483

21 10,716 9,289 8.724 16,470 23,914 . 20.128
22 10.738 10,119 8.924 16,567 21,904 20,280
23 10,621 10.816 9,371 16.703 20,294 20.409
24 9,432 10,752 9,390 16,537 20,904 20,462
25 10,215 10,891 9,667 15,260 20,362 19,971

26 10.528 10.910 9,667 16,338 20,022 19,908
27 10,709 9,495 16,416 19,822
28 10.777 9.433 8.829 16,478 19,678 2()i232
29 10.770 9.527 16,502 19.382
30 10.767 9,999 16,452 18,279 . 22,240

.............. 1...............31 9.038 9,781 19,259

July. August. September. October. November. December

1 ' 23.220 24.457 12,654 11,356 10,095 10,215
2 24,078 25.298 12.971 10,229 10.154 10.232
3 24.511 25,192 12,992 8.961 10.162 10,229
4 24.243 25,126 13.028 10.246 10,093 10.115
5 24,679 25,031 12.111 10,582 10.283 6.878
6 24,886 25.006 12,608 10.599 10,274 9,682
7 24,934 25,074 12.716 10.657 9,404 9,798
8 25,076 24,542 12.724 10,629 9.827 9.286
9 25,442 24.918 12.700 10.632 9,822 9,629

10 25.464 23.399 12.641 9.051 10,085 .............. 10,237

11 24,635 23,070 12.619 10.207 10,541 .............. 10.390
12 24.963 22,940 11,529 10..541 10.089 9,934
13 24.932 23,238 12,384 10,583 10.529 10,444
14 24,928 25.502 12.627 10,563 9.826 10.488
15 24,887 22,822 12.788 10,543 10.347 .............. 10,471
16 24.949 23,053 12,851 10.401 • 10,313 . 10.375
17 25,094 22.928 12,7.56 8.947 10.314 10.442
18 24,217 22,058 12,347 10,142 10.285 10,408
19 24,726 20,750 11.161 9,803 10,180 9,625
20 24,744 14.755 12.605 10,124 10,128 .............. 9,820
21 24,.556 14.726 12,572 10.372 9.649 . 10,326

24,426 14.169 12.940 10,266 10.054 10,356
23 24.583 14,303 12,626 10,130 9.998 10,39*4
24 24,749 14,105 12.796 10.138 10.024 9.701
25 24..M2 13,888 12.574 10,224 10,090 8,679
26 25,655 12.229 11,058 9,911 10,227 .............. 1 9,118
27 25,743 12.162 12,673 9.970 10.155 10,042
28 26,246 12,049 12.783 10.tf.8l 9.364 10,332
29 26.276 11,936 12,707 10,136 9,873 10,384
30 26.004 11.994 12.018 10.179 10,118 10,431
31 .......... 25.711 12,035 9.803 10,454
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Combined Monthly Discharge of Winnipeg River Below Lake of the Woods
Outlets, for 1915.

(Drainage area 26,400 square miles.)

Discharge in Second-Feet. Run-Off.

MONTH Per Depth in
Maximum. Minimum. Mean. square inches of Total in acre-

Drainage
Area.

January................................ 10,777 8,M3 10,105 0-383 0-442 621,300
February 1U,<J1U 8,903 10,235 0-388 0-404 568,400
March.................................. 10,610 8,724 9,632 0-365 0-421 592,300
April. ..................................
May....................................

16,703 8,683 14,377 0-545 0-608 855,500
24,792 15,125 18,281 0-692 0-798 1,124,100

June...................................... 22,246 is,080 19,664 0-745 0-831 1,170,100
July.................................. 26,276 23,220 24,939 0-945 1-090 1,533,400
August.................................. 25,502 11,936 19,863 0-752 0-867 1,221,400
September............................ 13,028 11,058 12,519 0-474 0-529 744,900
October.............. 11,356 8,947 10,194 0-386 0-445 626,800
November. 10,541 9,364 10,077 0-382 0-426 599,600
December.......... 10,486 8,679 10,030 0-380 0-438 616,700

The Year 26,276 8,679 14,160 0-536 7-299 10,274,500

Discharge Measurements of Winnipeg River at Control No. 1, 1915.

Date. Engineer. Meter
No. Width. Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per see Feet. Scc.-ft.

May 18 C. C. McLennan 1,814 219 1,690 0-84 38-46 1,416
19 “ 1,814 219 1,814 1-22 39-04 2,205
20 T. J. Moore.. . 1,467 228 1,914 1-27 39-50 2.438

Discharge Measurements of Control No. 3 at Lake of the Woods Outlets, 1915.

Date. Engineer. Meter
No. Width. Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per see Feet. Sec.-ft.

May 19. M S Madden 1,469 68 • 5 649 4-0* 1,039-42 3,033
19 1,469 68-5 649 4 99 1,039-42 3,227
20 A. Pirie. 1,939 68-5 670 5-38 1,039-78 3,606

Discharge Measurements of Control No. 4 at Lake of the Woods Outlets, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section.
Mean

Velocity
Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec Feet. Sec.-ft.

May 19 A. Pirie 1,939 146 2,218 4-73 1,039-35 10,553
19 1,939 146 2,218 4-80 1,039-28 10,640
20 1,939 147 2,308 5-12 1,039-82 11,811
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Discharge Measurements of Control No. 5 at Lake of THE Woods Outlets, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section.
Mean

Velocity.
Gauge
Height. Discharge.

Feet. Sq. It. Ft. per sec. Feet. Sec.-ft.

May IV. M. S. Madden. 1,469 145 1,955 3 •55 1,038-72 0,943
20 1,469 150-7 2,121 3-72 1,039-32 7,898

WINNIPEG RIVER AND TRIBUTARIES.
WINNIPEG RIVER.

The Winnipeg river is one of the most, important in the province of Manitoba, forming 
the source of a power supply for the city of Winnipeg. It joins Lake of the Woods to lake 
Winnipeg flowing in a westerly direction. The drainage area of this river is 53,500 square 
miles above the mouth. The basin has all the characteristics of the Laurentian formation, 
Ix'ing dotted with lakes, ponds and muskegs. A considerable portion of the basin is com
posed of lake areas the size of which range between a few square miles up to 1,500 square 
miles, the latter being the surface area of the Lake of the Woods. The country drained is 
rough and more or less timbered. The upper part of the area has been lumbered to a 
considerable extent and still affords a field for such industry.

The river itself is of considerable proportions, and its characteristics are lake-like 
expanses joined by short stretches of swift water or falls. On account of these features 
splendid opportunity is offered for the development of water power. At the present time 
advantage has been taken of these possibilities in two cases, and developments are to be 
found at Point du Bois, where the city of Winnipeg has a municipally owned and operated 
plant, and on the l’inawa Channel where the plant of the Winning Electric Railway Com
pany is in operation. A number of other sites are capable of economic development and it 
has been estimated that a total output of approximately 420,000 continuous 24 hour horse
power is available from this river within the province of Manitoba from the regulated river.

In consequence of the importance of this river a number of stations at which records of 
discharge have been obtained have been established. They are as follows:—

1. The Dalles.
2. Throat Rapids.
3. Minaki.
4. Whitedog Rapids.
5. Slave Falls.
ti. Otter Falls.
7. Pinawa Channel.
8. Grand du Bonnet Falls.
At some of these points continuous discharges arc not available, the records being 

confined to a few isolated meterings.
TRIBUTARIES.

The tributaries of the Winnipeg river are, writh one exception, of minor importance, 
having for the most part small drainage areas. This exception is the English river with a 
drainage area of 21,500 square miles, entering the Winnipeg from the north just within the 
province of Ontario. The other tributaries of the Winnipeg river are the Whiteshell river 
which joins the main river in the lake-like expanse known as Jessie lake, the Whitemouth 
which enters just below the Seven Sisters rapids and the Bird river which flows into Lie du 
Bonnet.

Of these tributaries, the Whitemouth is the only one for which daily records of 
discharge are available.
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wixxim; hivkk at minaki.
HISTORY.

The station was established by C. O. Allen on September 23, 1913. Later it was 
abandoned for the Whitedog station, diffieultv being experieneed in operating the station 
under winter renditions.

LOCATION OF SECTION.

The section is located on the downstream side of the G.T.P. Railway bridge % mile 
east of the Minaki station and *4 mile downstream from the Holst Point Hotel. The I.P. 
is marked by three spikes driven in the guard rail at the west end of the bridge on the down
stream side.

RECORDS AVAILABLE.

A daily gauge height record has Ixien kept since ScptemlxT 24, 1913. A numlier of 
meterings have been taken but there is not sufficient data to construct a rating curve for the 
station.

DRAINAGE AREA.

The drainage area above Minaki is 27,000 square miles.

GAUGE.

A vertical staff gauge 6 feet long is fastened to a plank which is spiked to crib work a 
the east end of the bridge and is 30 feet downstream from the section It is referred to three 
B.M.’s set to W.P.S. datum.

CHANNEL.

It is straight for 500 feet above the station and 1,000 feet below. The channel is divided 
by a pier of the bridge which stands in the river about 65 feet from the east shore. The 
stream is moderately swift but the lied of the stream is not liable to shift. It is confined to 
the two channels under all stages.

DISCHARGE MEASUREMENTS.

They are made from the bridge deck, the intervals being marked on the guard rail.

ACCURACY.

The channel forms a connecting link or strait lietween two lake-like expanses; on this 
account the discharge does not always bear the same relation to gauge heights, the |xmdim 
effect below I icing noticeable. A discharge curve for the station has not been constructed
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WHITEDOG FALLS, NORTH AND SOUTH CHANNELS.

HISTORY,

On May 18, 1014, a metering station was established on the South channel at Whitedog 
falls by S. C. O'Grady. This station was operated as a boat station until the end of July 
1915, when the section was moved upstream approximately 100 feet and a cable station 
installed.

On May 23, 1914, a cable carrier station was established on the North channel of 
Whitedog falls, since which date this station has lieen in operation.

LOCATION Of SUCTION.

The section on the South channel is located about 900 feet above the second falls and is 
reached either by canoe and a short portage at the first falls or by the road and trail on the 
large island, leading from the H.B. Co. old warehouse at the head of the first falls.

The I.P. is a cross and circle painted on the rock at the base of the tower and marked 
“I.P.” with white paint.

The section on the North channel is located aliout 20 feet above the head of the first 
falls. The I.P. is a white arrow painted on the solid rock on the right bank of the channel.

RECORDS AVAILABLE.

The discharge measurements were taken since the establishment of the stations and are 
referred to the gauge at Minaki which has lieen o|ierated since September 24, 1913. Daily 
discharge records are available since that date. The discharges of these stations must be 
combined to give the total discharge of the Winnipeg river at that point.

DRAINAGE AREA.

The drainage area above the section is 27.500 square miles.

The gauge on the South channel is a vertical staff gauge bolted to the rock on the left 
bank, eighty feet liclow the section; it reads direct.

On the North channel a vertical staff gauge is bolted to the rock on the right bank 
aliout forty feet above the section; it is referred to B.M. placed in the solid rock across the 
-tream at the head of the portage. Owing to the impossibility of getting a gauge reader at 
these sections, all meterings are referred to the gauge at Minaki, which lias been read daily 
since September, 1913.

In August of 1915, a Gurley Water Stage Register with printed record, was set in place 
at the head of these falls and the records as obtained by this register are available.
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Taken by M. C. Hendry. 
Winnipeg River—White dog Fall»— 

Avtomatic Gauge House.

Taken by W. J. Ireland.
Winnipeg River—W'hitedog Falls—Cable Station- 

South Channel.
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CHANNEL.

The South chumicl is approximately 4(X) feet wide and is composed of rock and not 
subject to shifting, the control for the section being the crest of the falls !KK) feet below. 
The banks are high enough to ensure that under flood conditions no overflow will occur. 
The channel is straight and free from eddies under nearly all conditions.

The North channel is much narrower. It is also eoin]x>scd of clay and solid rock and 
free from likelihood of shifting, the control being 50 feet below. The channel is straight 
both atxive and lielow the section for a sufficient distance to ensure freedom from eddies.

DISCHARGE MEASUREMENTS.

Sufficient meterings have been made to define the discharge curve over a range of 3*0 
feet. Forty-six in all have been taken on the North channel, while thirty-five have been 
taken on the South channel.

ACCURACY.

The discharge curve is well defined between gauge heights 1033 and 1030 VV.P.S 
datum; above and below those heights the curve is only fairly well defined.

Taken by W. J. Ireland.
Winnipeg River—Wiiitedog Fall#—Timber Support for Automatic Gauge.

Discharge Measurements of Winnipeg River Near Wiiitedog Falls, North Channel,
1915.

Date. Engineer. Meter
No. Width. Section Velocity Height. Discharge. Remarks.

Feet. Srj. ft. Ft. |H»r Feet. See.-ft.
see.

Feb. 22 S. ( '. < I’Gradv. 1.71N 3D 207 1 - DO 32-04 393
22 1.71* 3D 207 1 H7 32-04 3S7

June 1 1,71s 46 310 3 • 20 35-27 1,020
Automatic Gauge.

Au*, 13 W. .1 Ireland 1.030 41 347 still 3(1-13 1,281 1.035-95
ID 1.113» 41 316 33-90 1,121 1 0.35-79
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Daily Gauge Height and Discharge ok Winnipeg River Near North Channel, 
White dog Falls, for 1915.
|Drainage area 27.500 square miles.l

Day.

January. February. March. April. May. Juno.

Height.
Dis

charge. Height.
Dis

charge.
Gauge
Height.

Dis
charge.

(iauge
Height.

Dis
charge. Height.

Dis-
Height.

Dis
charge.

F‘*“t Feet. See. ft. Feet. Sec. ft. Feet. See ft. Feet. Sec. ft.
35 39 99ft

2 35 37 990
35 38 993
35 37 990

5 35 37 990

35 43 1,006
7 35 33 979

35 29 968
3ft 34 982

10 35 36 987

11 35*43 1.006
12 3ft 38 993

35 37 <>90
35 32 976
35 37 990

16 35 34 982
35 39 99ft

34 (Mi 798 35 41 1,001
19 34 98 885 35 39 995
20 35 34 982 35 39 995

21 35 42 1,003 35 42 1,003
3941 3ft 47 1,017 35 41 1,001

23 3ft 47 1,017 35 44 1,009
24 3ft 49 1,022 35 45 1,011
2ft 35 48 1,020 35 49 1.022

26 35 46 1,014 35 52 1,030
27 35 46 1,014 35 42 1,003
28 35 46 1,014 35 46 1,014
29 3ft 45 1.011 3ft 49 1.022
30 35 45 1,011 35 52 1,030
31 ......... i . ..i............... 35 44 1,009

July. August. September. October. mtHT. December.

1 35 58 1,047 36 46 1.284 34 85 849 33 Vf 498 32 97 ,i.i2 32 98 355
2 35 71 1,082 36 43 1,276 34 69 84 Hi 33 49 487 32 96 350 32 INI 357
3 35 92 1,138 36 41 1.271 34 46 744 33 4ft 477 32 96 350 32 INI 357
4 35 94 1,141 36 40 1.268 34 2ft 687 33 38 459 32 96 350 32 INI 357
5 36 00 1,160 34 • 40 1.268 34*20 674 33*34 448 32 95 347 32 96 350

6 ,p; 2i 1.217 36 38 1,263 33 76 558 33 25 425 32 96 350 32 94 344
7 36 41 1,271 36 36 1,257 33 78 563 33 19 409 32 INI 357 32 93 342
8 36 46 1.2.84 36 32 1.246 33 81 571 33 16 402 33 03 368 32 92 339
9 36 34 1.252 36 28 1.236 33 66 532 33 12 391 33 06 376 32 91 337

10 36 26 1,230 36 16 1.203 33 66 532 33 09 383 33 08 381 32 92 339

II 36 30 1.211 36 14 1,198 33 4Mi 532 33 4)5 373 33 10 386 32 93 342
12 36 34 1,252 36 13 1.19ft 33 66 532 33 04 370 33 09 383 32 93 342
13 36 37 1.260 36*06 1.176 33 66 532 33 04 370 33 07 378 32 94 344
14 36 37 1.260 36 01 1.171 33 63 524 33 03 368 33 06 376 88 •<» 344
15 36 36 1.257 36 04 1,171 33 63 524 33 02 365 33 05 373 88 88 347

16 36 38 1.263 36 04 1.171 33 63 524 33 02 365 33 04 370 32 98 355
17 36 34 1,252 36 02 1.16ft 33 63 524 33 01 363 33 03 368 32 99 357
18 36 33 1,249 36 02 1.16ft 33 63 524 32 99 357 33 03 368 32 98 355
in 36 31 1.244 36 01 1.163 33 61 519 32 98 355 33 02 365 32 INI 357
20 36 30 1.241 36 00 1.160 33 61 519 32 96 350 33 03 368 33 00 300

21 36 32 1.246 35 99 1.157 33 61 519 32 94 344 33 02 365 33 00 3(H)
22 36 31 1,244 35 98 33 61 519 32 93 342 33 01 363 33 00 360
23 36 30 1,241 35 75 1,092 33 58 511 32 92 339 33 01 363 33 00 360
24 36 29 1.238 35 71 1,082 33 58 511 32 95 347 33 INI 360 3.3 00 360
25 36 22 1,219 35 61 1.055 33 58 511 32 95 347 32 99 357 as oo 34MI

26 36 27 1.233 35 52 1,030 33 57 508 32 96 350 32 99 357 32 97 352
27 36 29 1,238 3ft 46 1.014 33 57 VIS 32 96 350 32 98 355 32 94 344
28 36 33 1.249 35 42 1.003 33 57 508 32 97 352 32 98 355 32 92 339
29 36*38 1.263 3ft 29 968 33 56 5041 32 97 352 32 97 352 32 91 337
30 36 43 1,276 3ft 17 396 33 .Vi 50t! 32 97 352 32 97 352 32 92 339
31 36 44 1.279 3ft 04 •Nil 32 98 355 32 94 344
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Monthly Discharge or Winnipeg Hiver at North Channel, White dog Falls, for

1815.
[Drainage area LMVHH! square miles.]

MONTH.

Discharge in Second-Feet. Kin-Off.

Maximum. Minimum. Mean.
Per

square
Depth in 
inches of 
Drainage 

Area.

Total in acre- 
feet.

•330
*370
l380
'450
1700
096

1,228
1,152

503
382
303
350

20,300
20.500
23.400 
20,800 
43,000
59.400
75.500 
70,800
33.500
23.500 
21,000
21.500

April. '

May

jST.
August
September
October.
November
December..............................

The Year .............

1,030
1.2X4
1,2X4

840
49X
886
860

070
1.047

001
806
380
847
337

..................

1,2X4 005
"

439,800

Nurt:.—Marked thus t1) Estimated. Discharge per square mile and Itun-nlT Depth in inches 
omitted The channel is one of two of the river, at this isiint.

Discharge Measurements of Winnipeg River Near White dog Falls, South Channel

Falls, for 1015.

Date. Engineer. Meter
No. Width. Area of 

Section
Mean

Velocity Height. Discharge. Remarks.

Feet. Sq. ft. Ft. lier F eet. Sec. ft.
See.

Feb. 21 S. ( . < VGrady. 1.7 IS 327 «,321 1 53 27-77 9,700
21 1,718 327 0,321 1-54 '-'7-77 9,723

1,718 351 7,385 2 52 30-89 18,591
Aug. 9 \V. .1. Ireland. . 1,939 :it:i 9,109 2-51 32-03 22,934

Automatic Gauge

lx 1.939 373 8,958 2 • 38 31 -03 21.2x0 1,035-79
23 1.939 :i7:i 8,751 - 17 31 12 18,942 1.035 33
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Daily Gauge Height and Discharge ok Winnipeg River at South Channel, Whitedoo
Falls, for 1915.

(Drainage area 27,500 aquarc miles.]

Day.

January.

Gauge
Height.

Die-

February.

Height. ^Dia- Gaugv
Height

|Di8" Gauge
Height.

Die-
Height

Dis
charge. Height.

Die-

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

Feet. Sec. ft. Feet. Feet. Sec. ft. Sec. ft.

34 66
34- 98
35 34

35 42
36 47
35- 47 
35 49 
35 48

35 46 
35 46 
35 46 
35 45 
35 45 
35 44

15.76V
17.177
18.761

IV.113
19.333
19.333 
19.421 
19.377

10.289
19.289
19.289 
19.245 
19.245 
19.201

35 39 
35 37 
35 38 
35 37 
35 37

35 43 
35 33 
35 29 
35 34 
35 36

35 43 
35 38 
35 37 
35 32 
35 37

35 34 
35 39
16 41
35 39m
35 42 
35 41 
35 44
35 45 
35 49

35 52 
35 42 
35 46 
35 49 
35 52

Sec. ft.
18.981
18.893
18,937
18.893
18.893

19.157
18.717
18.541
18.761
18.849

19.157
18,937
IMM
18,673
18.893

18.761
18.981 
19.069
18.981
18.981

19.113 
19.069 
19,201 
19,245 
19.421

19.563
19.113 
19,289 
19.421 
19,553

July. Au*u*t September. October.. November. December.

35 58 19.817 36 46 23.689 34 85 16.005 33 53 11,355 32 97 9.560 32 98 9.590
2 35 71 20.389 36 43 23.557 34 69 15,901 33 49 11.218 32 96 9,530 32 99 9.020
3 35 92 21.313 36-41 23,409 34 40 14,889 33 45 11,087 32 90 9,530 32 99 9.620
4 35 94 21.401 36 40 23,425 34 25 14,025 33 38 10,860 32 90 9,530 32 99 9.620
5 36 00 21.665 36 40 23.425 34 20 13,825 33 34 10.730 32 95 9,500 32 90 9,530

6 36 21 22,589 36 38 23,337 33 70 12,100 33 25 10,437 32 90 9,530 32 94 9.470
7 36 41 23.469 36 36 23.249 33 78 12.230 33 19 10,243 32 99 9.620 32 93 9.440
8 36 46 23.689 36 32 23.073 33 81 12,338 33 16 10,145 33 03 9.740 32 92 9.410
9 36 34 23.161 36 28 22.897 33 60 11,810

11,810
33 12 10,015 33 00 9,830 32 91 9.380

10 36 26 22,809 36 16 22.369 33 00 33 09 9,920 33 08 9,890 32 92 9.410

11 36 30 22,985 36 14 22.281 33 06 11,810 33 05 9,800 33 10 9,950 32 93 9,440
12 36 34 23.161 36 13 22.237 33 60 11.810 33 01 9,770 33-09 9,920 32 93 9,440
13 36 37 23.293 36 06 21.929 33 00 11.810 33 04 9.770 33 07 9.800 32 94 9.470
14 36 37 23,293 36 04 21,841 33 63 11.705 33 03 9.740 33 00 9.830 32 94 9.470
15 36 36 23,249 36 04 21.841 33 03 11.705 33 02 9,710 33 05 9,800 32 95 9.500

16 36 38 23.337 36 04 21.841 33 63 11,705 33 02 9,710 33 01 9.770 32 98 9,590
17 36 34 23.161 36 02 21.753 33 03 11.705 33 01 9.680 33 03 9.740 32 99 9,620
18 36-33 23,117 36 02 21.753 33 63 11,705 32 99 9,620 33 03 9,740 32 98 9,590
19 36 31 23.029 36 01 21.709 33 61 11.035 32 98 9.590 33 02 9,710 32 99 9,62V
20 36 30 22.985 36-00 21,665 33 01 11,635 32 90 9,530 33 03 9.740 33 00 9,650

21 36 32 23,073 35 99 21,621 33 61 11.635 32 94 9,470 33 02 9.710 33 00 9,650
22 36 31 23,029 35 98 21.577 33 61 11,635 32 93 9,440 33 01 9.680 33 IN) 9,050
23 36 30 22,985 35 75 20.505 33 58 11,530 32 92 9.410 33 01 9,080 33 INI 9,650
24 36 29 22.941 35 71 20.389 33 58 11,530 32 95 9.500 33 00 9.050 33 INI 9,650
25 36 22 22.633 35 61 19,949 33 58 11.530 32 95 9,500 32 99 9,020 33 00 9,650

26 36 27 22.853 35 52 19,553 33 57 11,405 32 96 9,530 32 99 9,020 32 97 9.50O
27 36 29 22.941 35 46 19.289 33 47 11,195 32 96 9,530 32 98 9,590 32 94 9,470
28 36 33 23.117 35 42 19,113 33 57 11.495 32 97 9,500 32 98 9,590 32 92 9,410
29 36 38 23.337 35 29 18,541 33 50 11,400 32 97 9,500 32 97 9.500 32 91 9,380
30
31

36 43 
36 44

23.557
23.601

35 17 
35 04

18,013
17.441

33 50 11,400 32 97 
32 98

9,560
9.590

32 97 9.500 32 92 
32 94

9,410
9.47v
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Monthly Discharge or Winnipeg River at South Channel, Whitedog Falls, for

1915.
(Drainage area 27,500 s<iunrc miles.]

MONTH.

Discharge in Second-Feet Run-Off.

Maximum. Minimum. Mean. Per
square
mile.

Depth in 
inches on 
Drainage

Total in acre- 
feet

>9,500
>9,650
‘9,700

>10,000
>15,000
19,031
22,774
21,496
12,269
9,922
9,686
9,530

584.100 
530,000
590.400 
595,000
922.400 

1,132,400 
1,400,300 
1,321,800

730.100 
010,100
576.400 
586,000

April.............
May.
July. ;
August..................................
September ..................
October................................
November............................

19,563
23,080
23,080
16,806
11,866
0,050
0,050

1V.11
19,817
17,441
11,400
9,410
9,600
9,380

23,080 13,213 9,591,000

Note.—Marked thus (*) Estimated. Discharge per square mile and Hun-off Depth in inches 
omitted. The channel is one of two of the river at this point.

Monthly Discharge of Winnipeg River Near Whitedog Falls, for 1915.
[Drainage area 27,500 square miles.]

MONTH.

Discharge in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
Per

square
Depth in 
inches on 
Drainage

Total in acre- 
feet.

1 9,830 0-321 0-370 604,400
February ' 10.020 0-364 0-379 556,500

1 10,080 0-367 0-423 619,800
1 10,460 0-380 0-424 621,800
1 15J00 0-571 0-658 965,400

June...................................... 20,583 19,517 20,029 0-728 0-812 1,191,80(1
July...................................... 24,973 29,864 24,002 0-873 1-007 1,475,800
August. .................... 24,973 18,342 22,648 0-824 0-950 1,392,600
September............................ 17,454 11,966 12,832 0-467 0-521 763,600
October. 11,853 9,749 10,304 0-375 0-432 633.600
November 10,336 9.847 10,049 0-365 0-407 598,000
December............................. 10.010 9,717 9,880 0-359 0-414 607,500

The Year.................. 24,973 13,819 0-500 6-797 10,030,800

Note.—Marked thus (*) Estimated. This table gives the total combined discharges, Run-off, etc., 
for the North and South ( hannels at Whitedog Falls.

251—5
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WINNIPEG RIYEH AT SLAVE FALLS.

HISTORY.

A number of meterings of the Winnipeg river were made by various interested parties 
between Mareli, 1906, and October, 1911. These have all lieen referred to gauge heights in 
the tailrace of the City of Winning Plant at Point du Bois, though they were taken at various 
points on the river. On October 1, 1911, a metering station was established at Slave falls 
by D. L. McLean. This is a cable station and has been operated on all measurements taken 
at tliis point since the above date. All meterings to the end of 1911 are referred to the gauge 
in the tailraee at Point du Hois.

In June of 1915 a Gurley automatie water stage register was established above Slave 
falls. A relation between this gauge and the Point du Bois tailraee gauge has lieen obtained 
and all records for this station for the year 1915 refer to the stage at Slave falls.

LOCATION or SECTION.

The metering section is located about two hundred and fifty feet above the crest of the 
Slave falls, which is about four miles lielow the City of Winnipeg’s plant at Point du Bois. 
The I.P. is a chisel mark on the rock marked by paint, on the right bank near the cable 
carrier.

;

Taken by W. J. Ireland.

Winnipeg Hivkh—Slave Falls—New Towers for Metering Station.
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Taken by W. J. Ireland.
Winnipeg Hiver—Slave Falls—Automatic Gauge House.

RECORDS AVAILABLE.

By referring the meterings made to the Point du Bois gauge, continuous records of 
daily discharge have Ix-en computed from January of 1907 to the end of 1915.

DRAINAGE AREA.

The drainage area above Otter falls is 50,500 square miles, and above Slave falls the 
area is 49,700 square miles.

GAUGE.

A vertical staff gauge is located about seventy-five feet downstream from the section 
on the right bank. This gauge is referred to B.M. IS9 A; a rock bench mark situated about 
twenty feet from the gauge.

The automatic gauge referred to above is located about four hundred feet above the 
meter section on the left bank, and is referenced to a brass cap l*ench mark I silted to the 
rock about thirty feet upstream from the gauge house.

CHANNEL.

The channel is straight for one hundred feet above and one hundred and fifty foot 
Is'low the gauge at nearly all stag<*s. The lied is of solid rock with a few large boulders at the 
left side of the section. It is permanent and all the water at all stages is confined to the section.

DISCHARGE MEASUREMENTS.

Discharge measurements have been taken covering practically the complete range in 
stage recorded since the establishment of the station. These measurements are made from 
i ear travelling on a cable spanning the river at the section.

ACCURACY.

The discharge curve is well defined over the range in gauge height, both when plotted 
to the Slave falls and Point du Bois gauges. On account of the drop at the falls lielow the 
station there is no |x>seihility of backwater effect. Also the section is an ojien water one at 
ill seasons, so that the open water rating applies the year round. The si-et ion is a very 
favorable one and the accuracy of the records is high

-‘5f—51
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Taken by W. J. Ireland.
Winnipeg Rivtii—Slavt: Falls—Pitting Wood Casino on Well row Automatic Gauge.
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Discharge Measurements of Winnipeg River at Slave Falls, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section. Velocity.
Gauge

Height. Discharge. Remarks.

Auto- Point du
inatic Bois

Feet. Sq. ft. Ft. per Feet. Sec. ft. Gauge. Tailraee
sec. Gauge.

Feb. 19. M. S. Madden.. . 1,402 255 6,410 2-70 18-20 17,287 918-40 929-21
20. 1,402 0,410 2-70 1815 17,290 918-20 929-13

April 26. 1,939 207 7,020 3-23 19-97 22,669 920-11 930-23
June 15. W. J. Ireland . 1,939 278 7,053 411 22-57 31,467 922-75 931-80
July 15. E. B. Patterson. . 1,919 295 8,003 4-59 23-03 37,008 923-90 932-50

10 “ 1,910 295 8,075 4-58 23-67 36,986 923-95 932-50
17 1.919 295 8,058 4-59 23-61 36,980 923-92 932-50
24. 1,919 295 8,043 4-53 23-56 36,437 923-90 932-58
20. 1,919 295 8.079 4-59 23-08 37,081 923-98 932-59
31. 1,919 295 8,058 4-45 23-61 35,858 923-91 932-53

Aug. 2. 1,919 295 8,095 401 23-74 37,319 924-02 932-55
3. 1,919 295 8,070 4 02 23-05 37,284 923-94 932-58
4 1,919 295 8,061 4-59 23-62 37,002 923-89 932-55
5. 1,919 396 8,001 4 01 23-60 37,159 923-88 932-53
0. 1,919 295 8,061 4-57 23-60 30,837 923-88 932-50
7. 1,919 295 8,061 4-55 23-61 30,078 923-89 932-53

17. 1,919 294 7,978 4-50 23-34 35,903 923-64 932-35
18. 1,919 294 7,947 4-47 2.3-23 35,523 923-51 932-28
19 1,919 294 7,935 4-47 23-19 35,472 923-48 932-18
20 1,919 294 7,918 4-42 23-13 34,999 923-39 932-15
21. 1,919 294 7,890 4-40 23-05 34,744 923-32 932-10
24. 1.919 292 7,825 4-31 22-81 33,725 923-06 931-88
25. 1,919 292 7.791 4-28 22-70 33,346 922-94 931-83
20. 1,919 291 7,743 4-22 22-54 32,675 922-79 931-75
27. 1,919 290 7,675 4-12 22-30 31,622 922-53 931-58
28. 1,919 290 7,637 4 00 22-16 31,005 922-35 931-43
30. 1,919 288 7,514 3*93 21-72 29,532 921-93 931-15
31. 1,919 287 7,427 3-78 21-41 28,075 921-59 931-08

Sept. 1 1,919 272 7,370 3-70 21-21 27,270 921-37 930-93
4. 1,919 270 7,235 3*50 20-71 25,756 920-87 930-68
0. 1,919 270 7,181 3-47 20-51 24,919 920-67 930-53
7. 1,019 209 _7,172 3-40 20-48 24,816 920-63 930-01
0. 1,919 209 _7,137 341 20-35 24,339 920-48 930-56

10. 1,919 208 7,108 3 37 20-24 23,954 920-37 930-43
Ill 1,919 265 7,035 3 27 19-97 23,005 920-11 930-23
17. 1,919 264 7,008 3-21 19-87 22,497 919-99 930-25

Oct. 29. W. J. Ireland... 1,940 201 6,787 2-92 19-02 19,819 919-12 929-73
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1 Daily Uavge Height and Discharge ok Winnipeg River at Slave Fall», for 1015.
M (Drainage area 49,700 square miles.1

January. February. March. April. May. June
E Day.

Dis- Gauge Dis- Dis- Gauge Dis- Dis- Dis-
Height. chante. Height. charge. Height. charge. Height. charge. Height. chante. Height. charge.

Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. See. ft.| 1 18 70 18,002 18 71 18,501 18 13 10,048 17 63 15,073 20 31 23,778 22 72 32,435
§; 2 18 80 18,791 18 85 18,952 18 18 10,807 17 03 15,073 20 340 23,947 22 67 32,248
1 3 18 71 18,501 18 80 18,791 18 04 10,362 17 59 14,948 20 50 24,027 22 034 32,098
I 4 18 80 18,791 18 57 18,050 18 13 10.048 17 46 14,543 20 53 24,524 22 07 342,248
1 5 18 70 18.002 18 52 17.889 18 01 10,207 17 59 14,948 20 56 24,627 22 68 31,910

E 6 18 71 18,501 18 47 17,730 17 90 16,109 17 68 15,230 20 61 24,800 22 29 340.823
i 7 18 08 18,405 18 18 10,807 18 01 10,207 17 03 15,073 20 78 25,385 22 67 342,248
1 8 18 55 17,980 18 38 17,443 IS III* 10,207 17 08 15,2340 20 73 25,214 22 08 32.285
1 V 18 47 17.730 18 35 17,348 18 01 10,267 17 03 15,073 20 70 25,110 22 72 342,435
1 10 18 47 17,730 18 38 17,443 17 90 16,109 17 68 15,230 21 23 26,959 22 72 32,435
S h 18 (13 18,244 18 30 17,189 18 01 10,267 17 63 15,073 21 37 27,455 22 75 32,548
| 12 18 00 18,147 18 35 17,348 17 92 15,984 17 87 15,827 21 57 28,170 22 08 32,285
1 13 18 56 17,980 18 23 10,900 17 90 10,109 17 87 15,827 21 66 28,497 22 07 32,248
| 14 18 00 18,147 18 00 10,420 17 87 15.827 17 87 15,827 21 71 28,079 22 75 32,548
1 15 18 03 18,244 18 30 17,189 17 92 15,984 18 09 16,521 21 71 28,679 22 75 32,548
1 10 lh OH 18,147 18 35 17,348 17 87 15,827 18 30 17,189 21 45 27,738 22 75 32,548
I 17 18 47 17,730 18 30 17,189 17 84 15,7343 18 38 17,443 21 71 28,679 22 82 32.810
K 18 18 62 17.889 18 43 17,002 17 79 15.576 18 345 17,3448 21 02 28,352 22 80 32.7345
I 19 18 63 18,244 18 40 17,507 17 70 15,481 18 71 18.501 21 71 28,079 22 76 32,548
I 30 18 03 18,244 18 20 17,002 17 71 15,324 18 97 19,3438 21 71 28,679 22 75 32,548

( 21 18 57 18,050 18 01 16,207 17 08 15,230 19 02 19.500 21 71 28,679 22 82 32,810
R 22 18-52 17,889 18 21 10,903 17 84 15.7343 19 19 20,050 21 71 28,079 22 74 342.510
B 2.1 18 43 17,002 18 35 17,348 17 87 15,827 19 39 20,71(1 21 79 28,971 22 82 342.810
I 24 18 21 10,903 18 30 17,189 17 84 15,7343 19 00 21,402 21 94 29,517 22 82 32,810
1 25 18 03 18,244 18 30 17,189 17 71 15.324 19 60 21,402 22 16 30,335 22 86 32,960
| 20 18 73 18,505 18 35 17,348 17-71 15,3424 20 11 23,102 22 33 340,973 22 IK) 343,110
I 27 18 03 18.244 18 30 17,189 17 68 15,2340 20 00 22,933 22 05 32,173 22 87 342,998
8 28 18-85 18,952 17 90 10,109 17 54 14,791 20 11 23,102 22 58 31,910 22 90 343,335
3 29 18 80 18,791 17 Os 15,230 20 15 23,237 22 58 22 91
I 30 18 86 18,952 17 03 15.073 20 20 23,406 22 50 234 03 33^598
1 31 18 40 17,507 17 59 14,948 22 67 32,248

July. August. September. October. November. December.

g 1 22 94 33,200 23 89 30,823 21 40 27,561 19 90 22,597 19 30 20,410 19 09 21.701
8 2 23 00 33,710 23 99 37,198 21 24 20,995 19 90 22,597 19 22 20.154 19 72 21.8(H)
1 3 23 09 33,823 23 90 37,085 21 08 20,428 19 834 22,100 19 30 20.416 19 72 21.8(H)
1 4 23 10 33,800 23 94 37.010 20 89 25,765 19 91 22,431 19 28 20,351 19 72 21.8(H)
1 5 23 25 34,423 23 91 36,898 20 75 25,2834 19 834 22,160 19 31 20,449 19 06 21,601

i o 23 31 34,048 23 92 30,935 20 74 25,248 19 77 21,900 19 28 20,351 19 85 22,232
8 7 23 30 34.835 23 89 30,823 20 73 25.214 19 59 21,3409 19 22 20,154 19 75 21,900
I 8 23 45 35,173 23 IK) 30,800 20 65 24,938 19 55 21,2340 19 340 20,012 19 74 21.807

9 23 54 35,510 23 94 37,01(1 20 51 24,455 19 57 21,3402 19 59 21.3409 19 78 22.0(H)
10 23 01 35,773 23 95 37,048 20 43 24,183 19 41 20,776 19 09 21,701 19 78 22.000

11 23 05 35,923 23 90 30,800 20 32 23,812 19 39 20,710 19 62 21,408 19 73 21.834
12 23 82 30,500 23 85 30,073 20 24 23,541 19 45 20,907 19 01 21,4346 19 65 21,508
13 23 82 30,500 23 81 30,523 20 33 23,845 19 36 20.012 19 62 21,108 19 70 21,9343
14 23 87 30,74* 23 75 30,298 20 22 23,474 19 340 20,41C 19 58 21 ,34340 19 59 21,3409

1 16 23 94 37,010 23 67 35,998 20 19 23,372 19 27 20,318 19 74 21,867 19 74 21,867

10 23 98 37,100 23 72 36,185 20 13 23,169 19 22 20,154 19 08 21,608 19 83 22,100
1 17 23 90 37,085 23 01 35,773 20 08 23.0(H) 19 16 19,958 19 09 21.701 19 82 22,1342

18 23 95 37,04* 23 55 35,54* 20 08 23,001 19 342 20,481 19 08 21,008 19 81 22,099
1 19 24 03 37,34* 23 48 35,285 20 00 22,7341 19 27 20 11* 19 01 21,435 19 74 21,867
1 20 23 99 37,198 23 42 35,060 19 99 22,097 19 20 20,089 19 00 21,402 19 90 22,;i«k

21 23 97 37,123 23 34 34,7(K 19 99 22.697 19 20 20,089 19 48 21,005 19 86 22,265
22 23 90 37,085 23 26 34,40< 20 01 22,704 19 21 20,122 19 73 21.8344 19 87 22,298 ■
23 23 95 37,048 23 31 34,048 19 90 22,597 19 21 20,122 19 70 21,7344 19 83 22,100
24 23 92 30,935 23 09 33,823 19 97 22,034( 19 13 19,80( 19 09 21,701 19 85 22,2342
25 23 87 30,748 22 94 33,2« 20 09 23,034 19 31 20,449 19 64 21,535 19 81 22,099

20 23 95 37,048 22 75 32,548 19 93 22,498 19 17 19,991 19 68 21,668 19 85 22,2342
27 23 IK) 30,80( 22 50 31,8315 20 12 23.13* 19 20 20.285 19 07 21,034 19 85 22,2342
28 23 87 30,74) 22 30 30,8tK 20 03 22,8341 19 24 20,22< 19 53 21,171 19 74 21.807
29 23 87 30,748 21 97 29,621 20 00 22,734( 19 22 20,15-1 19 71 21,70; 19 73 21,834
30 23 87 36,741 21 89 29,335 19 98 22,604 19 26 20,28- 19 08 21,008 19 76 21,933
31 23 88 30.785 21 63 28,3188 ....... 19 17 19,991 19 83 22,100

ÜL
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Monthly Discharge of Winnipeg Hiver at Slave Falls, for 1915.
[Drainage area 49,700 square miles.]

Discharge in Second-Feet. Run-Off.

MONTH.
lVr Depth in

Maximum. Minimum. square inches on Total in acre-
Drainage feet.

Area.

January............................... 18,952 16,903 18,209 0-366 0-422 1,119,700
February............................. 18,952 16,109 17,369 0-349 0-363 964,600
March.................................. 16,807 14,701 15,816 0-318 0-367 972,500
April..................................... 23,40b 14,543 17,939 0-361 0-403 1,067,41X1
May. 32,248 23,778 28,051 0-564 0-650 1.724.8(H)
June..................................... 33,958 30,823 32,554 0-655 0-731 1,937,1(H)
July. 37,348 33,260 36,114 0-727 0-838 2,220,600
August 37,198 28,388 34,950 0-703 0-814 2,149,000
September 27,561 22,498 23,876 0-480 0-536 1,420,700
October............................... 22,597 19.860 20,779 0-420 0-484 1,277,71X1
November. 21,867 20,154 21,238 0-427 0-477 1,263.8(H)
December............................ 22,398 21,369 21,976 0-442 0-510 1,351,300

The Year................. 37,348 14,543 24,072 0-484 0-595 17.469,200

PINAWA CHANNEL, BELOW CONTROL DAM.
HISTORY.

The Pinawa channel was a high water or hack channel of the Winnipeg river, anil was 
utilized as a diverting channel for a power house built ulxmt nine miles lielow the inlet by the 
Winni|xig Electric Railway Company. At first the plant depended upon the stage of the 
river for water down this channel, but the rapid growth of the load necessitated the building 
of a diverting dam in the main river to ensure sufficient flow down the Pinawa channel. 
Meterings were made Ix-low the control dam by engineers of the Company from 1907-1911. 
In May, 1912, a boat station was established on the Pinawa channel by Mr. A. M. Beale, 
for the purpose of collecting discharge data, and from that date records have Ixx-n 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 station is ulxmt two hundred feet below the control dam and six miles above the 
Winnipeg Electric Railway's plant on the Pinawa channel. The I.P. is a point chiselled 
in the rock on the left bank of the channel and referenced by a rock painted, “I.P.”

RECORDS AVAILABLE.
A daily gauge record was obtained at the control dam by the Winni|x-g Electric Railway 

Co. from April 28,1906, to the end of 1914. The records are not continuous but cover the 
greater part of the ix'riod, and have lxx-n placed at the dis|xisal of the Manitoba Hydro- 
metric Survey. The records of a Gurley automatic water stage register installed by this 
Survey in June of 1914 are also available.

Daily discharge estimates based upon a curve plotted from discharge measurements 
taken between 1907 and 1911 arc available. These cover the period of the years from May 
to Octolxr (the open water months). On account of back water due to ice jams in the 
channel lx-low, estimates have not Ix-cn made for the winter montlis.

GAUGE.
A vertical staff gauge Ixjlted to the U|wtrcam side of the control dam was set in place 

by the Winnipeg Electric Railway Co., and it is this gauge to which records arc referred. 
This gauge is referred to W.P.S. datum.

In May of 1915 a Gurley automatic water stage register was installed on the upstream 
side of the control dam close to the right bank, and from May 13 the records of this gauge 
arc available. The gauge is referred to W.P.S. datum.



Taken by W. .T. Ireland.
Pinawa Channel—Cable Station Relow Control Dam.

CHANNEL.

The channel is straight for one hundred feet above the section and the same distance 
Mow; the section is regular, being a roek rut channel, the water being confined to the 
channel at all stages.

DISCHARGE MEASUREMENTS.

Discharge- measurements have lieen taken at frequent intervals since the establishment 
of the station, numbering in all. sixty, and rovering a range of four feet in gauge height.

DIVERSIONS.

All the water passing through the dam passes the section but there is a diversion channel 
just above the dam down which water may lie diverted.

ACCURACY.

For the earlier years tin- discharge curve is well defined, but since tin- power station has 
been heavily loadi-d the load fluctuations may be noticed at the section making estimates of 
discharge rather susceptible to error.
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Discharge Measurements of Pinawa Channel below Control Dam, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section.
Mean

Velocity.
Gauge
Height. Discharge.

Keb. 11 C. O. Alb'll............ 1,911
Feet.

131
8q. ft. 
1,725

Ft. per sec. 
4-71

Feet.
95-25

Sec.-ft. 
8,130

11 1,911 131 1,732 5-24 95-30 9,081
M. S. Ma<ldon........ 1,462 131 1.661 508 94-86 8,433

23. 1,462 131 1,673 5-12 94-99 8,566
24 1,462 131 1,673 509 94-97 8,509
25 1,462 131 1,673 512 94-90 8,570
26 1,462 131 1,660 512 94-86 8,504

May 26. A. Virie.................... 1,939 129 1,770 6-18 95-99 ■10,949
June 19. W. J. Ireland.......... 1,939 130 1,808

1,768
5-80 95-80 >10,461

■10,57020 E. B. Patterson. 1,919 130 5-98 96-07
21 1,919 130 1,768 5-98 96-07 >10,670
22 1,919 130 1,768 604 96 07 ■10,676
22 1,919 130 1,768 6-06 96-07 >10,712

Aug. 12. 1,919 130 1,762 6 09 96-05 >10,732
13 1,919 130 1,760 5-98 96-03 10,523
14 1,919 130 1,758 6 06 96-02 10,656
14 1,919 130 1,758 6 08 96-01 10,691
14 1,919 130 1,757 6 00 96-01 10,543

Sept. 2 1,919 130 1,679 5*86 95-40 9,842
11 1,919 130 1,643 5-81 95-10 9,847
11 1,919 130 1,643 5-83 95-10 9,580
13 1,919 130 1,642 5-80 95-09 9,527
13 1,919 130 1,643 5-85 95-10 9,612

Nov. 3... M. S. Madden........ 1,469 130 1,651 5 23 94-92 8,636

•New cable station.
Note.—Gauge heights are those read on the upstream side of the Control Dam.
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Daily Dawk Height and Discharge ok Pinawa Channel at Control Dam,
for 1915.

Day
January. February. March. April. May w

(Jauge
Hviglit

Din- <inuge 
Height

Din- hÎ-ÎX ^Dis-
Height.

Dis-
charge.

( inuge 
Height.

Dis
charge. Height

^1 >in-

Fwi See. ft. Feet See. ft. Feel See. ft. F«*et. See ft. Feet See. ft. Feet. See. ft
1 16 4.*» 1». 0ft 14 Hft It 24 H.325 Ift 07 10,570

lb 2ft lb 0ft 14 Oft It 24 H.325 Ift OH 10,580
3 lb 3ft 1ft Oft 14 Oft It 21 H.325 15 or, 10,555
4 lb 1ft 15 lift 14 Hft 11 24 H.325 1ft H7 10.430
5 1ft Hft 15 5ft 14 Hft 14 24 8.32ft 15 83 10,305

li lft-Sft 15 ftft 14 7ft 14 24 H.325 Ift HO 10,33ft
7 15 4ft 15 ftft 14 7 ft 11 21 H.325 Ift HI 10,350
S 1ft ftft 1ft ftft 14 7 ft It 24 H.325 15 H3 10,37ft
II 1ft ftft 1ft ftft 14 7ft 11 34 8,450 15 H4 10,300

10 1ft 3ft 15 3ft 14 lift 14 34 8,450 Ift Hft 10,400

11 15 3ft 15 10 8,130» 14 ftft 14 34 8,450 1ft 84 10,300
1ft 21 0,081»

12 1ft 0ft Ift 2ft 14 ftft II 34 H.4541 15 84 10,300
lit 1ft 0ft 1ft Ift 14 ftft 14 34 8,45(1 . Ift 43 0,83ft 1ft K4 10,390
14 1ft 0ft Ift Ift 14 ftft II 34 H.450 1ft 43 0,83ft 1ft H4 10,300
1ft 1ft 0ft Ift 15 14 ftft 11 34 8,450 1ft 44 0.8,50 Ift Hft 10,400

lit 15 15 1ft Ift 14 4ft 14 44 8,57ft 1ft 41 0,810 15 Hit 10,37ft
17 1ft 2 ft 1ft Ift It 4ft II 54 8,70(1 1ft 43 0.83ft Ift H4 10,300
IK 1ft 2 ft Ift Oft 14 4ft 1ft 4ft 0.800 Ift H4 10,300
111 Ift 2ft Ift Oft 14 4ft 1ft 45 0.800 15 Hit 10.37ft
20 Ift 4ft 11 Oft 14 3ft 15 44 0,800 15 84 10,300

21 1ft lift 11 Oft 14 3ft 1ft 50 10,050 15 82 10,300
22 Ift 7ft I I so 8,133' 14 3ft 1ft (Mi 10,140 15 HI 10,345
2it 1ft 7ft II 0.3 s,5t,i.1 14 3ft Ift 73 10,210 1ft H2 10,300
24 1ft Hft II 01 X.ftOV1 I I 3ft Ift 70 10,320 Ift 82 10.300
2ft 1ft Hft 14 HI 8.570» 14 35 1 ft Hft 10,400 15 85 10,400

21. 1ft Hft 14 HO H.ftOl' 14 35 15 KM 10,44ft 1ft SO 10,41ft
27 1ft Hft II 7ft 11 24 H.326 15 03 10,510 15 Hft IO.HNI
2H 1ft 0ft 14 Hft 14 21 H.325 15 !>5 10,540 Ift Hi 10.300
20 in oft 14 24 8,32ft 15 05 10,540 15 Hft 10,400
30 hi r. 14 24 H.325 Ift or. 10,555 15 HI. 10,41ft
ill lb oft 14 24 H.325 Ift 07 10,570

July. August. .September. Oetolier. November. DeeeinlnT.

1 15-80 10,115 10 01 10,025 15 II 9,810 Ift 03 9.315 It 8| 9,035 14 97
2 1ft 87 10,430 10 01 10.025 15 38 9.770 15 02 9.300 It 83 9.0* .5 I t 99

15 KM 10,44ft 16 02 10.040 Ift 33 9.700 Ift INI 9.275 14 85 9.090 15 05
4 15 MM 10,44ft 10 01 10.025 15 28 9,635 It 97 9,240 It HI 9.07ft Ift 02
ft 15 00 10,470 10 01 10,025 1ft 21 9,580 II 99 9,21.5 It Hft 9,090 Ift 01

0 15 02 10,500 15 99 10,595 15 22 9,555 14 97 9.210 It 84 9.075 Ift 22
7 15 04 10,52ft 10 oo 10.010 Ift 22 9,555 14 91 9.100 II Hft 9.090 Ift 52
8 15 Oft 10,540 10 INI 10.010 Ift 21 9.545 14 90 9,150 II 87 9,11ft 15 Hit
0 10 01 10,025 Hi INI 10.010 15 111 9.480 It 92 9.175 It 90 9,150 15 711

10 10 02 10.040 10 01 10,025 1ft 12 9,42ft 14 88 9.125 It 98 9,250 Ift 09

II 16 00 10,010 10 01 10.025 1ft 09 9.38ft 14 Hft 9.090 1 1 95 9.21ft Ift 78
12 ir, oi 10,025 H. (Nl 10.010 15 09 9.385 II 87 9.11ft 1 1 91 9,200 Ift 94
13 Hi 01 10,02ft 15 98 10.580 15 os 9.375 II 87 9.115 It 95 9.21ft Hi Oil
14 II. 02 10,040 15 98 10,5X0 15 07 9,3(10 1 1 85 9,090 II 95 9,21ft lb INI
1ft 10 04 lO.ltOft 1ft VO 10,555 15 Or. 9,350 It 82 9,050 I t 9ft 9.21ft Hi 1ft

lb 10 Oil 10,050 Ift IMi 10.555 15 03 9,315 14 81 9,03ft 14 94 9.200 Hi Ift
17 10 03 10.050 Ift 90 10,555 Ift 01 9,325 II HI 9.035 II 93 9,190 lb II
1H 10 02 10,040 Ift 93 10,515 Ift 02 9.300 It 81 9.035 It 93 9,190 Ift 95
10 10 02 10.040 1ft 92 10.500 15 03 9.31ft II 81 9.035 It 92 9,17ft Ift 77
20 10 02 10.040 Ift 90 10,470 1ft 01 9.290 14 HI 9,03ft It 91 9,165 Ift HI

21 10 02 10,040 1ft 89 10,155 Ift 01 9,290 14 79 9.015 14 91 9.1 lift Ift (Ml
22 Hi 02 10.040 Ift 87 10,430 Ift 02 9.300 14 82 9,050 I t 95 9,21ft 15 91
23 10 02 10.040 15 MM 10,44ft 15 INI 9,275 11 82 9,050 14 95 9,21ft 15 99
24 10 02 10.010 1ft HI 10,390 1ft 03 9,31ft It 82 9.050 14 9ft 9,21ft Hi II
25 lb 01 10,62ft 15 79 10,320 15 04 9,32ft 14 79 9,01ft 14 97 9,240 lb 22

2b 10 01 10,62ft 1ft 7 ft 10,270 15 04 9,32ft 14 HI 9,035 14 98 9,250 lb 34
27 Hi 01 10,025 Ift 71 10.215 1ft Oft 9.335 14 82 9.050 II 99 9,26ft Hi 37
28 Hi oo 10,01(1 15 04 10,120 15 05 9,33ft 14 HI 9,035 I t 98 9,250 Hi 39
20 15 99 10.595 15 57 10.025 15 Oft 9,335 14 HI 9,03ft II 98 9.250 lb 44
30 Hi 00 10.010 15 ftit 9.970 1ft Oil 9,31ft 11 Hft 9,090 Ift 00 9.275 lb 42
31 Hi 00 10.010 Ift 48 9,905 14 81 9.03 A 111 30

Notb.- -Automatic ( iuuge.
Discharge Measurement* marked <*) m i mil metering».
Zero - 880 00 W.V.H Dm urn
Where discharge-, arc omit hi I opposite gauge readings ice condition» obtain
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Monthly Discharge or Pinawa Channel at Control Dam for the Year 1915.

MONTH.

Discharge in Second-Feet. Hvn-Ofk.

Maximum. Minimum.
Per

Mean, j square
Depth in 
inches of 
Drainage

Total in acre-
fret.

January
February
March
April..........
Mix
June
July
August
September 
< )etobor.
Novenil>er
Deeemlier......................

in,:,mi
m.wv»
10,640
9,810
9,315
9,276

10,335
10,416
9,906
9,275
9,015
9,036

‘8,413
*1,0101
10,403
10,600
10,461
9,420
9,108
9,178

. . . . . . . . . . . . . I. . . . . . . . . . . . .1
Non. 'Mean uf first 17 days ■■erords of April. 

*Mean of Inal ill days rooovda of May.

WHITEMOUTH RIVER.

The source of the Whitemouth river is in Whileinouth lake which lies in the South
eastern part of the province. The course of the river is generally North from the source to 
its junction with the Winnipeg river just below the Seven Sisters rapids on the latter stream.

The drainage area of the river is 1,566 square miles. The up|>cr part of the river flows 
through thut part of the country known us the Julius Muskeg, and as the name would imply 
is low and wet. The lower part of the valley is narrow, the land is fertile, and a consider
able portion has Ism cleans! and is now under cultivation. The lower two miles of the 
river flows through a well timbered belt of country, spruce, oak and poplar of merchantable 
size being plentiful.

The Is si of the river is generally clay, but at the lower end rock ridges extend across 
the river bed and at one |H>int, form what is known as Whitemouth falls, which is near the 
mouth. The valley is generally from JO to 50 feet in height, and the valley pro|ier varira 
from 200 to 000 feet wide.

WHITEMOUTH RIVER AT WHITEMOUTH.

HISTORY.

The metering section was established at Whitemouth on the river of that name by 
(I. H. Hurnham on May 2K, 1012.

LOCATION OF SECTION.

The station is loeatcsl on the downstream side of the traffic bridge which crosses the river 
alsjut nine hundnsl feet North-east of the C.P. Ry. station at Whitemouth. The l.P. is 
marked by three wire nails driven in the handrail of the bridge directly uliove the south 
abutment and the intervals are also marked on the handrail.

RECORDS AVAILABLE.

Daily gauge and discharge records are available from May 20, 1012, to the end of 1015 for 
i he o|>cn water months. During the winters of 1012-12 and 1912-14 no gauge records were 
obtained, but during the winter of 1914-15 records are available.
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DRAINAGE AREA.

The draimigv area of «hc river altovc the station is 1,400 square miles. Much of this 
territory is low lying and of a swampy nature, lately it has been cross cut by the drainage 
system in connection with the construction of conduit for the Greater Winnipeg water supply, 
the Whitemouth being used as a discharge channel. This has noticeably affected the flow.

GAUGE.

A vertical staff gauge graduated to tenths is fastened to a pile of the bridge op|>osite 
station 91 of the section. It is referred to a 11.M. consisting of an iron l>olt sunk in a concrete 
pile near the bridge. An arbitrary datum is used.

CHANNEL.

The river is divided into six channels by the pile bents of the bridge. The bed is of 
clay and liable to slight shifting. The depth over the section under normal conditions 
averages four feet. The banks are not subject to overflow.

DISCHARGE MEASUREMENTS.

.‘sufficient meterings have been secured to define the discharge curve over a range of 
four feet in gauge height, for open water conditions. Under ice conditions a number have 
been taken but do not define the curve of discharge clearly. The measurements are made 
from the bridge.

ACCURACY.

The accuracy for the station curve is high over a range in gauge height of four feet, 
from 73'8 to 77'fl.

Discharge Measurements of Whitemouth Hiver at Whitemouth, 1915.

Date. Engineer. Meter.
No. Width. Section.

Mean
Velocity.

Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.

Jan. is. C. O. Allen 1,912 140 200 0-99 73-34 20'
Feb. lh. M. S. Madden 1,402 111 102 000 73-28 10'
Mar. 17 ('.(). Allen 1,012 110 179 014 73-29 24»
April 15. M. S. Miul.lt n. 1,402 142 582 0 05 74-30 378
May 5. C. O. Allen 2,018

1,402
151 705 1 • 13 76-13 790

May 12. M. S. Madden 104 855 1-97 70-29 1,684
June 2. 1,400 137 500 0 00 74-39 370
June 22. (\ 0. Allen 2,01 S 144 085 114 75-12 7S1
July 14. T 11 Boyd 1,197 156 072 1-28 75-38 800
All*, ft. Il 11 Pratt. 1,490 141 494 0-31 73-09 154
Aug. 11 1,496 139 407 0-10 73-09 70
Aug. 17. 1,490 139 401 Oil 73-50 53
Sept. 17 1,490 137 415 0-07 73-43 31
Nov. 25. C. U. Allen . . 1,374 142 462 0-46 74-13 20S>

*Ice Measurement.
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Daily Gauge Height and Discharge or Whitemoi th Hiveh at Whitemouth fok 1915.
[Drainage areu 1,400 square miles.]

Day.

January February. March. April. May. Junu.

Height.
^Dia- Height Dis-

Height.
(I )is- m"'Z Dis- (Jauge

Height
Die- (Jauge

Height.
Din-

Feet. See. ft. Feet Sec ft Feet See ft Feet. Sec. ft. Feet Sec. ft. Feet. See ft.
73 42 73 21 73 29 73 34 75.50 1,030 74 43 395

2 73 40 73 24 73 28 73 35 75 72 1,190 74 39 375
3 73 40 73 24 73 28 73 41 75 74 1.210 74 32 340
4 73 40 73 24 73 28 73 70 75 73 1,200 74 29 320
5 73 40 73 24 73 27 73 09 75 17 817 74 20 312

6 73 38 73 24 73 28 73 70 75 19 829 74 27 317
7 73 38 ,73 24 73 27 73 71 75 83 1,280 74 25 308
8 73 3b 73 24 73 28 74 09 70 31 1.080 74 39 375
1» 73 38 73 24 7.1 27 74 71 70 34 1,710 74 39 375

10 73 35 73 24 73 2» 74 79 70 29 1,000 74 40 380

11 73 35 73 24 73 29 74 85 76 31 1.080 75 25 865
12 73 35 73 24 73 27 74 90 70 35 1,720 75 2b 883
13 73 35 73 24 73 28 74 93 073 70 31 1,080 75 20 871
14 73 35 73 20 73 29 74 44 400 70 19 1,580 75 20 835
IS 73 35 73 20 73 28 74 39 376 76 07 1.470 75 24 859

10 73 32 73 20 73 29 74.40 380 76 00 1,470 75 29 889
17 73 30 73 20 73 30 74 41 385 7*» 00 1.470 75 35 928
lb 73 30 20 73 28 ie 73 *1 74 42 390 70 00 1.470 75 41 907
IV 73 30 73 20 73 34 71 41 385 75 43 981 75 .38 947
20 73 30 73 29 73 34 74 40 380 75 39 954 75 29 889

21 73 30 73 2V 73 34 74 39 375 75 27 877 75 15 805
22 73 30 73 28 73 30 74 34 350 75 20 871 75 09 709
23 73 30 73 29 73 29 74 44 400 75 21 841 75 1)8 703
24 73 20 73-29 73 32 75 07 757 75 03 733 75 tr.) 709
25 73 27 73 30 73 40 75 51 1,040 74 93 673 76 08 763

26 73 27 73-29 73 39 75 50 1,030 74 89 649 75 09 769
27 73 27 73-30 73 38 75 49 1,020 74 79 590 75 40 1,000
2H 73 27 73 29 73 39 75 71 1,180 74 72 551 75 45 '♦95
2V 73 27 73 31 75 72 1,190 74 09 535 75 40 1.000
30 73 20 73 30 75 71 1.180 74 02 490 75 19 829
31 73 24 73 31 74 56 403

July. Autuat. September. October. November. December

1 75 12 787 74 10 240 73 33 2. 73 99 193 74 «H 214 74 04
2 75 03 733 74 09 230 73 32 20 74 05 219 74 10 240 74 05
3 74 82 007 74 00 223 73 32 20 74 09 230 74 07 227 74 02
4 74 80 «KH 73 99 185 73 33 27 74 09 230 74 00 223 74 00
5 74 84 619 73 94 172 73 39 30 74 11 245 74 03 210 73-117

0 74 82 007 73 93 108 73 32 20 74 12 249 74 01 201 73 85
7 74 09 535 73 92 164 73 32 20 74 28 321 74-00 223 73 82
H 74 59 480 73 91 100 73 31 25 74 29 325 74 10 227 73 82
9 74 59 480 ‘73 85 137 73 30 25 74 32 540 74 20 240 73 81

10 74 69 535 •73 75 98 73 34 27 74 44 350 74 44 240 73 80

11 74 68 529 73 67 73 73 30 28 74 30 330 74 79 240 73 80
12 75 41 18)7 73 03 03 73 30 28 74 31 335 74 70 245 73 SU
13 75 41 907 73 00 55 73 38 29 74 30 3;to 74 71 73-80
14 75 31 1812 73 54 45 73 39 30 74 25 307 74 66 73 78
15 ‘75 14 799 73 50 49 73 39 ;to 74 21 290 74 05 73 76

10 ‘74 97 097 73-54 45 73 39 30 74 19 281 74 54 ............... 73 73
17 *75 80 595 73 54 45 73 40 30 74 18 270 74 47 73 72
18 ‘75 63 502 73 50 39 73 40 30 74 18 276 74 41 73 70
19 •75 40 410 73 40 35 73 42 32 74 16 207 74 35 73 68
20 «75 2V 320 73 44 34 73 42 32 74 16 207 74 32 .............. 73 05

21 ‘75 12 249 73 44 34 73 40 35 74 18 270 74 20 73 62
22 •73 95 177 73 44 34 73 40 35 71 1» 281 ‘74 23 73 00
23 •73 78 110 73 40 30 73 52 42 74 17 272 •74 20 73 59
24 •73 01 58 73 37 29 73 52 42 74 10 240 •74 15 73 58
25 73 01 58 73 35 28 73 50 49 74 04 214 74 13 208 73 58

26 73 62 60 73 35 28 73 61 58 74 01 201 74 09 73 58
27 73 01 58 73 34 27 73 04 05 74 04 214 74 08 73.01
28 73 03 03 73 34 27 73 80 117 74 10 240 74 00 73 01
29 73 72 87 73 33 27 73 89 152 74 08 231 74 «H, 73 61
30 73 74 95 73 32 20 73 95 177 74 «Hi 223 74 00 73 01
31 73 81 121 73-32 20 ..... 74 04 214 73.59

Gauge heights marked thus V) Interpolated.
Ire conditions from January 1 to April 12 and from November Id to December 31. 
Not sufficient information to compute daily discharges.
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Monthly Diwharuk or Whitemovth Hiver at Whitemovth kor the Year HII5.
I Drainage area 1,400 square miles ]

MONTH

Discharge in Second-Feet. ItuN-Orr

Maximum. Minimum Mean.
Par

square
mile.

Depth in 
inches on 
Drainage 

Alfa

Total in aerr- 
faet.

‘18 0 013 0015 1,100
February 'to 0 007 IHHI7 665March. . '111 01107 0-(H)S 616
April 'ISO 0-321 0-;i68 26,800
May 1.720 463 1.110 ii'Tva 0-914 (is, 31 HI
June 1,000 308 697 0*498 0*556 41,500
July. 967 58 147 0*319 0-368 27,500
August 240 26 83 0*059 0-(HiS 5,100
September 177 25 45 0-032 0-036 2,700
October. . 350 193 267 0*191 0*220 16,400
November >210 0*150 0-167 12,500
December ■too 0-071 0-082 6,150

The Year 1,720 25 287 0-205 2-799 209,220

Non:. Marked thus (,*) Kstimalvd.

' RED RIVER AND TRIBUTARIES.

RED RIVER.

Tlit Red river, one of the most important flowing in the province of Munitobn, has its 
source near the central part of the State of Minnesota. It flows south and west to the town 
of Brvckenbridge, then north to the International boundary, forming the Imundarv in that 
stretch between the States of Minnesota and North Dakota.

The general direction of the river from Hrcekcnhridge to lake Winnipeg, into whieh 
body of water the river empties, is North, though the river itself is very sinuous in its course, 
nearly doubling its length between the |*>ints mentioned.

The drainage basin of the river is 116,347 square miles, of whieh 42,047 are in Minnesota 
and Dakota. 50.50U in Saskatchewan and 23,300 in Manitoba.

The valley of the river is not defined by high banks as in most eases, but the whole 
country slopes gently toward the river, whieh lies in a channel cut to a depth of from 25 to 
50 feet Mow the plain.

The valley of the Red river is the oldest settled district in the Province, the land living 
practically all settled and farmed. Little standing timlier is to lie found, only clum|>s of 
elm and ash with |siplar and cottonwood living found along the river.

The stream afforded the first means of access to the country, and was navigaUal for a 
numlxT of years More the advent of the railways to the country between Grund Forks and 
lake Winning. This traffic has however practically ceased to exist except ii|*in the stretch 
of the river between Winni|ieg and the lake. The Domimon Government have built a 
dam and lock near the mouth of the river, and by o|ierating it an eight foot depth for 
navigation purposes is ensured between the lake and the city of Winni|ieg.

There are a number of ini|sirtant centres which are located along the river. Among 
those within the province of Manitoba are: Emerson, which is just north of the Inter
national Iwundary. Winnijs-g. at the junction of the Assinihoinc with the Red, and Selkirk, 
about 22 miles below Winnipeg. In addition to these a numlier of small communities an1 
oeatisl along the banks of the river.
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Metering station* have lieen located from time to time ami maintained for eertain 
periods at the following points along the river in the province of Manitoba: —

1. At the C.X.R. bridge at Emerson.
2. Three miles below Emerson.
3. At Elm Park bridge in Winnipeg.
4. At Redwood bridge in Winnipeg.

TRIBt'TARIKS.

The tributaries of the Red which enter that river within the province of Manitoba or 
close to its boundaries are:—

Pembina river.
Roseau river.
Rat river.
Morris river.
.Vssinilsiine river.
Seine river.
(if these the Assiniboine is the most im|*irtant and i- given a separate section in this 

report. The others an- considered along with the Rial river; they enter it in the order given 
from source to mouth. Records of discharge for the Roseau and Rat are fairly continuous, 
but for the others only isolated meterings are available and an- therefore listed under the 
head of miaeellaneou* meterings.

In the case of the Pembina, note should Is- made that this river flows partly through 
I’nited States territory. Records of its discharge were kept by the Vnited States 
I leologieal Survey at Xeche, Xorth Dakota, during the years 11103 to 1910 inclusive, and 
were included in Water Resources Paper Xo. 1.

RED RIVER AT EMERSON.

HISTORY.

The station was established by S. S. Scovil on May 3, 1012. and has ben o|s-ratisl 
•teadily from that date.

LOCATION OF SECTION.

The section at the time of the establishment of the station was located on the down- 
-'ream side of the C.X.R. bridge at Emerson. The I P. was at the intersection of the end 

■o»t of the bridge with the wooden handrail on the left ham I end of the bridge on the down- 
-•ream side.

In the spring of 1914, the old bridge was replaced with a new one. On this new bridge 
'he section is located on the downstream side, the I P. living located on the west side of the 

-t abutment. This change moved the location of the section approximately twelve feet 
wrist ream.

RECORDS AVAILABLE.

Daily gauge height records have liven kept for each u|K-n water season since the station 
■ - i-stablishixl and intermittent readings under winter conditions have been obtained for 

— same (icriod. A dischargi- curve for open water and winter conditions has been 
nstructed and from it estimates of daily discharge have lieen arrived at.
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DRAINAGE AREA.

The area tributary to the river above this station is 34,t>00 square miles and practically 
all of it is south of the International Boundary.

A nine-foot vertical stuff gauge is secured to the sheet piling around the west pier, 
twenty feet upstream from the section and is used for the lower stages of the river. The 
records of the up|>cr 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. Both of these gauges are referred to a 
jx-rmnnent M.H.8. B.M. located on the left bank of the river about sixteen feet iqistreum 
from the west bridge abutment. This B.M. is set to M.H.S. datum.

CHANNEL.

The channel is divided by the bridge piers, otherwise it remains the same under all 
conditions. The Ixtttom is hard clay inlaid with gravel. It is straight for four hundred 
feet above the station and live hundred feet below. The banks are high and not subject to 
overflow except under extraordinary conditions., The floods of 1879, 1882 and 1897 over
flowed the banks.

DISCHARGE MEASUREMENTS.

Measurements are taken from the downstream side of the bridge except under winter 
conditions when they are taken from the ice.

ACCURACY.

A range in stage under open water conditions of 2ti.lti feet is covered, the discharge 
curve Ix-ing well defined between gauge heights 749.1) and 7t>5.l), beyond these limits the 
definition is not so good. Under ice conditions a discharge curve is well defined between the 
limits 749.0 and 751 A.

Discharge Measurements oe Red River at Emerson, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section.
Mean

Velocity. Height. Discharge.

Feet. 8q. ft. Ft. per sec. Feet. Sec.-fl.

Jan 22 « i). .Mien 1,912 188 7 tilt 1-22 751-05 043*
Mav i:t l: It. Patterson 1,1X7 188 710 1-24 752-42 880*
Mar < ( >. Allen 1,912 191 730 1-25 752 53 020'
April it 1 J. Moore. 1,435 294 4,283 2-40 702 19 10,279
Muv 20 < <>. Allen 2.0 is 204 2,190 209 750-10 4,570
June 14 2,OIK 242 1,521 107 753-31 2,540
July 8 T II Hoyil 1,190 32S 0,040 301 771 21 10,930
Jul\ 21 1,190 295 4,1711 2-27 701X1 9,480
Aug 10 1,190 237 1,410 102 753 (Hi 2,310
Sept. 15 1,197 227 1,080 1-59 751-74 1.720

!«•«• ( 'over.
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Daily Oai iik IIkiuht and Disi iiauuk or Hld Rivbii at Kmbkmon, you 1015.
IDrainugr area 34,000 aquarv niilv*.|

1 )ny

January. Frbntarv. March April. M.v Jun . •

IS ^DÎh- IS I)|N-
rhargv.

IS; Din-
Height

Dis- !;;X L)la-
Height j

Dm-

!*'«*«* i. Sin- It Ft 11 Sit It St ft |/M.t St It 1 IN , St fl I-.-.. St ft
1 51 311 1MHI 51 HV7 51 HI HH3 Vi HI 1.01*1 VI 12 2.013 54 VI 3,301*
2 51 54 V57 51 HV7 51 HV HV3 54 III 1,71*1 53 11» 2,05.5 00 3.40V
3 51 (it 51 w >7* 51 VI HV3 54 21 2,0 HI VI II 2.025 .1 II (.203
4 51 71 V57 51 HV H7I 51 Vti HH7 54 51 2,501 Vi II 2.025 54 24 3.130
3 51 7V • 51 HV H74 51 vv H83 54 1*1» 3.033 VI II 2.025 54 02 2.VHK

a 51 HI V57 51 Hli h74 52 III HH3 55 II 3.11.50 VI 54 Vi 77 2.H2H
7 51 71» 1157 51 S7I 11 HV3 5*i 21 1.547 53 lit 2.717 53 01 2.747
s 51 7»i V57 51 H7I 52 21 HV3 II 5.271* 53 2.75V II 2.025
« 51 71» 1»57 »2 34 HV3 5H 71 0,040 VI HI 2 H73 21* 2.530

III 51 HI " -7 51 s.. s"" .2 34 H!W 111 70 1I.53H Vi 1*1 2.1*37 VI IV 2.47H

II 51 HI 1»57 51 HI H57 52 3V HV3 lil 1MI 11.740 54 III i.INU Vi ov 2.420
12 51 Hli V50 51 HI H57 II HIM 02 INI V.H.50 54 II 3.005 53 II 2.441*
13 51 Htl 1150 51 7V H53 »2 II HV3 02 20 I0.0.5H 51 31 3.1 Vti VI II 2.44V
14 51 HI M? 51 52 II 02 1H 10.037 54 04 3.31*0 53 IV 2.I7H
15 51 HI V57 51 H4 S4H 52 II M»3 01 20 V.021» 54 H4 3.530 Vi 11» 2,055

Hi 51 SB V57 51 HV H4H 54 1*13 INI 40 H.245 •55 II 3.73H Vi H* 2.H73
17 51 1*4 V57 .1 HV H|H 52 54 1*21 51» ill 7.IV2 31 3.HH2 54 51
IH 51 ill 1135 51 VI H52 53 022 5H 50 03 I.0V7 31 3.HH2
IV •■I 1»l V35 51 VI H52 52 1*33 57 III 5.521 73 4.172 iH 5,501
«1 51 IN» V35 51 1*4 H53 52 53 V33 10 1,001» 5*4 10 4.451* 5* 0,011»

21 51 111 1»35 51 VI H53 52 .5i. 11.50 55 04 4.11*4 .50 03 4.H.H.5 59 .53 7.411
22 51 1M 1*13 51 Vti H.57 52 5h VI Ml 51 1*1 3,51*1» |H 5.337 INI 20 H.052
23 •*l VI 1*13 51 VI i SMI I.00H 54 04 3.31*0 3H 5.501 7o
24 51 111 VI3 51 Vti MB .2 7V 1.0.57 54 31 3.1IH. 57 23 5.37V i*i H.732
25 51 114 1*13 51 04 H74 52 HI 1.07*4 54 04 3.001 57 01 5.11*0 til IN) H.H30

2ti 51 1»4 via 51 VI HH7 52 Hti 1.120 53 H4 2.H73 .5*» 70 1.1*42 •Ml V| H.0H3
27 51 VI V07 51 ! H13 52 04 1.171* 53 *44 2.717 50 .13 4.045 •Nl 70
2H 51 HV -n.i 51 ■97 Vi III I.2IÜ Vi 41* 2.055 .50 OH 1.443 INI 70 H.Vili

51 HV IH *3 53 24 I.3IÜ VI 31» 2.51*5 H3 I.24H M 20 11,021*
■*' 51 HV 1*13 •53 12 MINI Vi 3V 2,505 51 4.1*17 03 III 10.002
II 51 h7 HVV 53 til 1, 5l N1 55 3..H03

July. A.»..., S-ptfinber. OcIiiImt l"'»T Dhv ........

01 1*1 I2.VIH 50 7h 5.U0H 52 31 2.1*11 51 7h 1.701 51 VV I.HI5 52 3V 1 ..550
2 00 70 I4.H4I 50 III 1,01*11 52 31 2.1 NH 51 71 51 1*i I.HI.5 52 54 1.555
3 OH 20 10.44V 1.443 52 2V 1.1*77 51 H| 1.717 51 1*« 1.815 52 l*i 1.501
4 70 21 1H.INNI 55 73 1.172 52 21 IV.50 51 HV 1.701 51 VI 1.788 52 01 1.500
5 70 71 IV. 137 .55 VI 4,022 52 IV 1.1*23 51 HU 1.701 51 1*4 I.7HH 51 V4 1.572
ti 71 21 IV.OKI 55 3H 3.1» 11 52 II 1 .HIM* 51 H7 1.750 51 HI 1.734 51 VI 1.582

71 21 IV,OM .i.i OH 3.01*o 52 II 51 Hi 1.717 51 71» 1.707 52 !*• 1,5HX
71 II IV,1*11 .55 03 3.001 52 OV I.HÜV .51 Mi 1 744 .51 HV 1.701 52 31 1,5V. (

1» 71 01 20.121 .54 H3 3.523 •2 HI I.H42 51 1*V 1 .H| 5 .51 1*i 1.815 52 3V 1.593
10 71 lil 20.121 .51 03 3.381* 52 01 1 >25 51 IMi I.H1A 51 in* 1,815 52 37 1,50V

11 71 21 IV,081 .54 40 i.i»i 51 VI 1.7HH 51 1*» 1 .HI 5 .51 Vti I.7VH 52 21* I.INU
12 70 lil 1 V.0211 51 IH U Ml 51 HI • 1.701 51 VV 1 .H| 5 .51 VI I.7hh 52 21* I.INU
13 01» 01 I7.V.5H 54 03 2.1*1» 1 51 71* 1 7i»7 52 01 1 ,H25 51 VI 1,734 52 IV 1.009
14 OH 21 Hi.liNi .53 ,HH 2.HVH 51 OV 1.053 52 05 I.H47 51 VI 1.0X5 52 11* I.INK*
15 00 III 11.523 Vi 04 2.747 51 07 1.042 52 OV 1 .MOV 52 14 1.047 52 34 1.009

lti 05 30 13.340 VI 54 2.0X5 5| 07 1.012 52 OV 1 .Mill 52 21 I.INU 52 51 1,009
17 04 211 12.10V VI .34 2.500 51 OV 1.053 52 if 1 .Mill 51 HV 1 ,.501 52 il l.lN*i
IH 03 50 11.432 VI II nn 51 71 I.OHO 52 II I.H7V 51 .57 1.501 52 II 1,00!»
IV 02 1*1 10.7112 VI 00 2.103 -.1 71 I.OHO 52 12 1. HH.5 51 31 1.101 52 II I.IMM»
20 •42 50 10,372 52 Vti 2,340 51 77 l.lHHi 52 12 I.HX5 51 31 1.147 52 :iV 1,004

21 01 IN) 11.711. »ii 2.323 51 HI 1.731 52 II 1 .#71* 51 314 1.474 52 31» 1.599
22 01 50 V.333 52 hi 2 27s 51 VI I.7HH 52 0». 1 H.52 51 31 1.401 52 11 1.51*3
23 •N) IN) H.732 52 011 2.11*5 51 VV I.HI5 52 01 I.H25 51 .54 I.IHO 52 31 1.58#
21 INI 20 H.052 52 07 2.1 HI .51 «IV I.H1.5 52 01 1 .#25 51 1*4 1.4V 1 52 21 I.5M2
25 5V 70 7,572 52 14 2.107 52 01 I.H25 52 02 I.H3I 51 !*• 1.507 52 14 1,577

20 5V 20 7.ovh 52 50 2.123 51 1*1» I.HI5 .52 04 1 ,H42 51 1*1 1.512 52 14 1.572
27 5H H3 0.75.3 52 II 2.05H 51 Vo I.7VH 52 IH I.HI2 51 Vi. 1.523 52 i*.l 1,500
2H VI 33 0.31 » 52 II 2,05-H 51 VI I.7HH 52 00 I.XV2 52 24 1.52H 52 II 1.501
211 57 H3 52 3V 2.031 .51 HV 1.701 .52 •*• l.sov 52 IV 1.534 52 II 1,555
Ml
11

57 .53 
57 13

5,030
5.2VO

52 34 
52 34

2.0IH
2.1*14

51 HI 1.717 52 OV 
52 04

I.HIMI
1 .#42

52 3V 1,53V 52 «*• 
52 07

1.530 
1.545

Note îcë conditions from January 1 to April 4 and November 14 to Deoemhei : l
700-00 .«thoiihl In* odiltil to gaugr bright* to bring to Station Datum.

-'.‘if 4i
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Monthly Discharge ok Red River at Emerson, for the Year 1915.

(Drainage urea 34,000 square miles.]

MONTH.

Discharge in Sbcond-Fket. Run-Off.

Maximum. Minimum. Mean.
Per

mile.

Depth in 
inches on
1 )rainagc

Total in acre- 
feet

January 969 699 936 0 027 0 031 57,700
February 903 646 666 0 025 0-026 46,200
March 1,500 663 992 0 029 0 034 61,000
April. 10,058 1,600 5,097 0147 0- 164 303,300
Max 5,504 2,613 3,744 0- 106 0 124 230,200
June 10,002 2,420 5,020 0-145 0- 162 296,700
July 20,121 5,296 13.149 0-360 0 436 606.500
August 5,006 2,004 2,947 0 065 0-096 161,200
September 2,004 1.642 1.796 0-052 0 056 107,000
Oetobei 1,885 1,660 1,616 0-053 0-061 1 1 l.soo
November 1,615 1.447 1.636 0*047 0*062 97,500
December 1,609 1,545 1,566 0-046 0-053 97,700

The Year 20,121 646 3,316 0-096 1 301 2,402.800

RED RIVER AT ELM PARK.

HISTORY.

The .-talion was established by M.S. Madden on August 19, 1914, the object of estab
lishing a station at this point was to secure some information regarding discharge with a view 
to making some determinations by slojte measurements.

LOCATION OK SECTION.

The meter section is situated on the downstream siite of Elm Park traffic bridge which 
crosses the Red river at Elm Park within the city limits of Winnipeg and about four and one- 
half miles above the junction of the Assiniboinc and Red rivers. The I.P. of the section is 
marked on the wooden hand rail at the north end of the bridge on the downstream side.

RECORDS AVAILAI1LE.

Daily gauge height readings have been taken from August 19, 1914, on. A number of 
discharge measurements have also been secured.

The presence of the St. Andrews Dam in the Red river has a material effect upon tin- 
discharge measurements taken at this point, but one of the objects of establishing tin- 
station was to secure records over that |>eri(>d when the dam was opened. There have been 
no estimates made of daily discharge for this station.

DRAINAGE AREA.

The area tributary to the Risl river above Elm Park bridge is 41,000 square miles.

GAUGE.

A nine foot vertical staff gauge was spiked to the wooden ice breaker opposite station 
100 on the metering section. This was replaced on Novcmltcr 0 by a vertical staff 
gauge which was fastened to the concrete pier in midstream and just Itelow the ice breaker. 
The gauge is referred to M.H.S. datum.
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CHANNEL.

The channel in straight for 1,000 feet nlwve the section and 1,500 feet Mow, the hanks are 
high and not liable to overflow, the Ml of the channel is roin|K>scd of sand and elav and some
what liable to shifting. The channel itself is divided into two channels hv a centre bridge pier.

DISCHARGE MEASUREMENTS.

The discharge measurements are taken from the downstream side of the bridge.
ACCURACY.

Owing to the effect of the operation of the St. Andrews Dam, it has not been possible 
to construct a discharge curve for this station. Primarily the station was established with 
the object of making slo|>e discharge experiments, under conditions obtaining when the dam 
was closed, bill owing to the distance that the water is hacked up lieyond the station, 
sufficient full could not Is1 obtained in a stretch of several miles to render the results obtained 
at all reliable. When the dam is open the discharge measurements are quite reliable.

Discharge Measurements or H eu Hiver ai Elm Park, Winnipeg, 11110.

Date. Engineer. Meter
No. Width. Section Velocity. Height 1 )tH<-harge.

Keet. Sq. ft. I t. |H*r see. Peel. Sec.-ft.

Jan. h. < . U. Allen 1,912 335 2.4SO 0-36 729 78 8941
8 1,912 335 2,480 0 35 729 HO S75l

Hi 1,912 325 2.452 0-35 729 90 S7.V
April 2 1,912 330 2,470 0-17 730-54 1,156

13 T. J. Moore. 1,435 421 5,290 1 99 735-74 10,533
17 1.435 SOS 5,098 1-90 735 19 9,98»
to !.. It. Patterson 1,920 3S0 4.285 0 50 733 19 2,162

May 12 1 .1. Moore. 1,197 428 5,383 0 08 736 03 3,660
Ail*. 12 1". II. Boyd. ti"7 42H 5,494 0 07 731) 15 3,68.3

’ Iff iih anuriiiient.

RED RIVER AT REDWOOD HRIIMIE, WINNIPEG.
HISTORY.

A gauge was set on the Red River at the Redwood bridge in the Git)' of Winnipeg on 
August 21, 11112, by U. II. Burnham, in connection with the work of the Red River survey, 
and from that time intermittent gauge readings have liecn obtained at this point.

LOCATION or GAUGE.

The Redwood bridge crosses the Rial River on Redwood Ave. in the City of Winnipeg 
lisait three miles downstream from the junction of the Red and Awiniboine rivers.

The gauge is located inside the ire breaker and facing the upstream side of the bridge, and 
i- referenced to a B.M. set to MHS. datum, on the top of the bridge pier adjacent to the gauge.

RECORDS AVAILABLE.

Intermittent gauge readings have hern ohtniniul on this gauge from the time of 
installation to the end of the year I HI 5.

RED RIVER AT MORRIS.
HISTORY.

A gauge was established on the Rial river at the town of Morris on May I. 1014. by 
V Pirie, and from that date gauge readings have Mai obtained at this point.

LOCATION OK GAUGE.

A twelve-foot staff gauge has been secured to a rod driven into the Ml of the stream 
it a point directly Mow the C.N.H. pump house on the left bank of the river and alsiut 
six hundred feet below the |Kintoon bridge.

-‘51 t>i
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The gauge is referred to a permanent M.H.8. B.M. set to M.H.8. datum and located 
liehind the C.N.R. pump house.

KKCOKDS AVAILABLE.

Continuous reeords of daily gauge readings have Ismi obtained from the time of 
installation of the gauge, May I, IIII4, to November 21, llllô.

HK1) KIVKH AT ST. AOATHK.
HISTORY.

A gauge was set on the Red river at St. Agathe by A. I’irie on May 1, 11114, and except 
during times of interference during high water reeords have lieen obtained since that time.

LOCATION OK CIAUOE.

A nine-foot enamelled staff gauge has been secured to a rod driven into the I sal of the 
stream close to the left bank, two hundred feet downstream from the ferry. The gauge is 
referred to a permanent M.H.S. B.M. set to M.H.S. datum and located at top of bank near 
the gauge.

KKCOKDS AVAILABLE.

Gauge records are available from May I to Deremlier HI, 11114, from .human I to 
April 2, from May 10 to June JO, and from July 21 to November 12, llllô.

ROSKAV RIVKR.
The Roseau river is the largest tributary entering the Red river from the east within the 

Province of Manitoba. The mouth of the Roseau is alsiut 12 miles north of the International 
Ismiuhtry anil it drains the territory lying to the west anil south of the Lake of the Woods.

The general direction followed by the Roseau is northwest, but the actual course of the 
river is very sinuous, alsiut half of its length lying in United Stall's territory. The banks of 
the river vary from ten to twelve feet in height and are cut sharply down from the prairie 
level. The river Isittom and banks are com|Kiscd chiefly of heavy clay.

The drainage area is 1,1187 square miles, Slid square miles being in Manitoba and 1,11117 
square miles in the State of Minnesota. A large part of the drainage area is under culti
vation, there being little standing timls-r in that part within the province. Wli'at there is 
consists mostly of elm, ash and oak, very little of which is of commercial size.

Considerable drainage work has Ihtii done in the basin, ils|ieeially on the Unitixl States 
side of the line. There are no towns of any size to lie found along the river, but three small 
villages are so located; these are Sprague, near the International Isiundary on the Ridgeville 
branch of the C.N.R., Stuart burn on the same line and Dominion City located at the crossing 
of the Kmcrson branch of the C.I’.R. Dominion City has a |*ipulation of alaiut 200.

Discharge measurements have lieen made at various sections on the river since the 
establishment of the Survey in 1012. The sections were list'd and then aliandoned in favor 
of more suitable ones for various reasons and are as follows:

1. At Dominion City.
2. At Buskerville's Karin.
d. At Mayor's Kami.
I. Below Dominion City, in use at present.
The records and results obtained at these stations follow

ROSKAV RIVKR AT STUARTBURN.
HISTORY.

On May 7, llllô, a metering station was established on the Roseau river at Stuart- 
bum, Manitoba, by A. I’irie, and the station was operated throughout the open water season 
of that year.
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IXH ATION OK KKCTIOX.

Tim station estnhlishi-d by A. Pirit* was located on the downstream side of the ('.X. Ity. 
bridge alsiut five hundrixl yards east of Stuart burn station. On June 0 a section was 
chosen two hundred and eighty-five feet downstream from the alsive mentioned bridge and 
at this jsiint a cable carrier station was established. The Initial Point is a large |>crmanent 
hub placed I «'tween the left bank cable sup|sirt anil the water's edge.

«ni•ottos ixMi.Mii>:.

From the time of the installation of the gauge on May 7. continuous records of gauge 
readings are available up to Xovemlwr là of the same year, at which time ice cover 
conditions were met with.

Discharge measurements were taken at various times tlmughout this |ieri<*l, covering 
a range in stage of .T.'t feet, and from these estimated daily discharges have been eomputcil.

DHAIXAtiK AIIKA.

The drainage area tributary to the river at this |siint is I,.Y20 sipiare miles.

(lAfUK.

A nine-foot stall gauge secured to a two by four inch scant ling driven into the lied of the 
stream near the left bank at the C.X'.U. bridge. The gauge is referred to a |iermanenl 
M.ll.S. H.M. set to an arbitrary datum and located about sixtv-five feet northwest of 
xvest end of bridge.

I'HAXXKI..

The bed of the stream is eom|Hised of sandy silt and liable to shift during Hood. The 
banks at the section are high and not liable to overflow.

lUSVHAHUK MKASI HKMKXTS.

All discharge measurements since the discontinuance of the bridge station are made 
from a traveller sus|iendi,d from a cable from which the meter is lowered into the stream at 
the jsiints of measurement.

AVVVKAVY.

The discharge curve for the range in stage covered by the discharge measurements is 
fairly well defined.

DlSCHAHUK MKASI HKMKXTH lit ItosKXl I {IX K. It XKAR StIAHTIU KX. I 111 à.

l»uu Kniciii<M*r. Mvi.r
No. Widi li. Seetim,

Mian < iaiigv 
Mright 1 liMi-liargi-. Ri-twirkn.

hit. S,,. fl. Ft. |M‘I l-'eet. Sit. ft.

Max 7 \ Hiriv 1 .1*41* 86 461 1 • *if. hi 7a 717 MI N I! lirais.
May 1H i n. Allen •j.niH HH :»u 1 • 82 1*0 20 i*aj

j.nis Mi l«i:t 1 • <>.*» 1)1 HI 7oa
July li 1. II Itovil 1.11*7 1*1 4M'. IH7 1)6 • tu \H)S ( alilr mtiion.
July 7 1.11*7 1*1 4M. 1 IHi 1*6 04 962
Xug 17 1.11*7 HI 2.">H oia 1*2-1*4 III
St‘l>|. Ili 1.11*7 HI JlHi t*j aa No (liacliargi*.
Sl'pt Hi 1.11*7 17 2 II 171 1*2-21* 20 Mvtvriny tnkvii at

1st rapid* In-Iow

Nov. lh I II. Allen 1.1174 IN) •ja-> 0*6(1 i*a-26 I4H
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Daily Gauge Height and Discharge of Roseau River near Stvartburn, for 1915.
________ [Drainage area 1,520 square miles.]____________________________

January. February. March. April. May. June

Day.
Din- Dis- Dis- Dis- Dis- Gauge Dis-

Height charge. Height. Height charge. Height. charge. Height. charge. Height. charge.

Feet See ft. Feet See ft. Keel See. ft Feet. See ft. Feet See ft. Feet. Sec. ft.
1 94 94 084
2 94 81 049
3 94 04 579
4 94 44 512ft 94 34 480

It 94 18 429
94 «81 94 14 417

S 94 00 585 94 19 432
9 94 72 000 94 24 448

10 94 72 000 94 37 489

11 ....... 94 71 003 94 49 528
12 ....... 94 79 081 94 04 579
13 91 92 078 94 70 021
14 95 01 721 94 79 031
1ft 9ft 12 750 94 82 040

10 9ft 18 772 94 98 700
17 95 22 780 95 07 732
1H 96 27 804 95 17 708
19 9ft 29 811 95 10 705
20 9ft 30 837 9ft 22 780

21 9ft 88 .844 9ft 27 704
22 95 42 858 95 34 829
23 95 40 873 9ft 38 844
24 96 48 880 9ft 39 848
2ft .............. 95 49 883 95 44 865

20 95 50 887 95 01 927
27 95 40 873 95 58 910
28 9ft 44 800 95 54 901
29 95 44 800 95 47 870
30 95 24 794 95 44 805
31 95 12 7.50

July August. September. October. November. December

1 9ft 47 870 94 20 454 92 49 40 92 48 39 92 59 54
9ft 52 891 94 II 417 92 31 24 92 45 35 92 02 58

3 9ft 01 927 94 07 •390 92 II 10 92 52 44 92 00 ftft
1 9ft 59 919 93 90 303 91 99 92 02 92 59 54
5 9ft 00 923 93 89 342 91 80 3 92 67 05 92 62 58

y 9ft 02 930 93 79 313 92 17 12 92 59 54 92 02 58
7 95 02 930 93 74 3IHI 92 29 19 92 04 01 92 01 50
8 9ft 04 937 93 04 273 92 31 21 92 02 58 92 01 50
9 95 00 94 ft 93 50 251 92 32 22 92 00 92 59 54

10 95 70 981 93 47 228 92 29 19 92 59 54 92 02 58

11 95 88 1.024 93 32 190 92 29 19 92 57 SI 92 02 58
12 9ft 80 1.017 93 04 129 92 30 20 92 57 51 92 04 til
13 9ft 8ft 1,013 92 8ft 94 92 29 19 92 01 50
14 96 84 1,009 93 02 125 92 31 21 92 04 01
15 95 72 900 92 99 119 92 32 22 92 02 58

10 9ft 0ft 941 92 90 114 92 29 1» 92 54 47
17 9ft 50 '.Ht9 92 94 110 92 31 24 92 50 49
18 9ft 59 919 92 89 101 92 30 25 92 59 54
19 9ft 02 930 92 82 89 92 32 22 92 50 19
20 95 48 880 92 70 79 92 34 24 92 50 49

21 95 39 847 92 74 7ft 92 33 23 92 00 ftft
22 95 17 708 92 04 01 92 31 24 92 02 58
23 95 14 757 92 02 58 92 35 2ft 92 00
24 95 00 729 92 02 58 92 40 29 92 48 39
25 94 97 090 92 59 54 92 42 31 92 59 54

20 94 77 024 92 02 58 92 44 34 92 57 51
27 94 09 595 92 84 92 92 40 30 92 49 40
28 94 04 579 92 92 107 92 40 30 92 50 49
29 94 59 501 92 90 114 92 50 41 92 59 51
30 94 49 528 92 94 110 92 52 44 92 02 58 !
31 94 33 477 92 57 1 51 ...... 92 54 47

Note.—Station established May 7, 1915.
Ice conditions from November 13 to end of year.
Not sufficient information to compute daily discharges.
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Monthly Discharge or Roseau River at Stuartburn for 1915.
[Drainage area 1,810 square miles.]

MONTH.

Discharge in Second-Feet Rdn-Oek.

Maximum. Minimum. Mean.
Per

square

Depth in 
inches on 
Drainage

Total in acre- 
feet

May ‘775 0-428 0-493 47,700
927 117 07h 0-375 0-418 40,300

July 1,084 477 840 0*464 0-535 51,600
August 454 51 172 0 095 0-110 10,600
September 44 3 24 0-013 0-014 1,430
October bf> 35 52 0-029 0-033 3,200
November 'DO 0 033 0-037 3,570
December >30 0*017 0-020 1,850

The Period. 1,084 3 329 0*182 1-660 160,250

Note.—Discharges marked thus (l) an* ealimated.

ROSEAU RIVER BELOW DOMINION CITY.

HISTORY.

The section at Baskerville’s farm wliile satisfactory was considerably out of the route 
and entailed a drive of nearly eighteen miles. On April 14, 1914, the above station was 
established by D. B. Gow to supersede it.

LOCATION or SECTION.

The station below Dominion City is about 2,(XX) feet below the C.P.R. bridge over the 
Roseau and about 2,100 feet below the C.P.R. dam on the river. The I.P. is a nail in an 
eight inch white ash tree blazed and near the top of the left bank.

RECORDS AVAILABLE.

A daily gauge height record has been kept since April 14, 1914, and sufficient meterings 
have been taken to define the discharge curve. Daily discharges have been computed for 
the station.

DRAINAGE AREA.

The drainage area is 1,940 square miles.

GAUGE.

The gauge is a vertical staff fastened to a two by four inch scantling driven into the 
stream bed and braced. It is located one thousand feet below the section and is nearer the 
town on account of the winding of the river.

CHANNEL.

There is only one channel at all stages. The bottom is fairly permanent, the banks 
are sloping and not subject to overflow. The channel is straight for three hundred and 
fifty feet above the section and for one hundred feet below. .
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DISCHARGE MEASUREMENTS.

Measurements are made by means of a cable carrier, the cable I icing stretched across 
the stream and the meterings are " by sus|>ending the meter from it. The meterings 
cover a range in stage of five feet.

ACCURACY.

Tlie discharge curve is well defined between gauge heights N7 (HI and 89(H) and fairly 
well defined between gauge heights 89*00 and 92*70.

Discharge Measurements ok Roseau River Below Dominion City, 1915.

Date. E,,gi"""r'
Meter

1 No. Width. Section
Mean

V locity Height. Discharge | Kemarks.

Feet. Sq. ft* Ft. per I'VCt. Sec. ft.

Jan. 21 ('. O. Allen 1.012 tan 45 0*24 87 40 II lee Measurement.
1,018 430 45 a- in S7 • 40 0

Mar. 20 1,912 3.3 0 0-07 SS 43 17
April 15 T. J. Moore. 1,436 00-5 520 1 so 03-32 007 Moat Measure-

May ( '. O. Allen 2,018 S3 • 5 512 1 HS 90 (III IHI.T Not at regular see.
10 2,0 IK 02 0 411 1 so - .-,C, 77s

July 0 T II Boyd 1.107 soo 002 1 *77 05-51 1,220
0 1,197 soo 002 1 73 05*40 1,108

1.107 07-7 405 1 • 02 03*20 803
22 1.107 465 101 03* is S8S

Aug. 20 1,107 50-3 110 0*05 87-00 113
Sept. 11 1,107 42 0 04 0-37 SO *47 24
Nov. 21 < . O. Allen 1,374 51-0 137 001 88*35 124 j lee Measurement.

4
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Daily Gauge and Height Discharge ok Roseau River below Dominion City for

1915.
[Drainage arm I ,SSO square ntiles.l

January. February. March. April. May. Jane

Day
( inugi' : I)i.H- Dis- Dis- Dis- Dis- Di>-
Height ! charge. Height ■Large. Height. ehargr. Height. ehargr. Height ehargr. Height.

Feet. See. ft Feel See. ft Feet See. ft Feet See. ft Ki. , See. ft. Feet. See. ft
1 01 Oil 082 02 72 700
2 02 13 707 02 24 724
3 02 23 723 01 0 4 070
4 02 25 725 01 42 001
5 .............. 02 Hi 712 01 12 550
O 01 03 077 00 04 520
7 01 02 070 00 47 450
S .......  ....... 01 73 047 '.HI 42 452
9 01 53 •HI 52 40010 01 55 021 00 54 400

II 01 03 032 «HI 81 510
12 01 38 505 01 02 541
13 01 7» 047 01 31 585
14 02 (12 01 54 010
15 03 33 MKK 02 25 720 01 (12 031

Hi 02 03 827 02 54 700 01 81 000
17 02 K3 812 02 02 78| 02 12 700
IK 02 03 782 02 74 02 37 743
10 02 0.*. 000 02 82 811 02 771
20 >■8 43 17 02 03 002 02 07 834 02 72 700

21 s7 71 10 01 82 001 03 04 844 02 80 ,808
22 01 72 040 03 14 850 02 80 822
2a 01 03 032 03 21 800 03 (HI 838
24 01 42 001 03 32 03 12 850
25 01 23 573 03 3 4 880 03 10 807

20 01 05 540 03 42 001 03 32 880
27
28 01 07 548 03 51 010 03 55 022
20 01 22 571 03 42 001 03 05 038
30 01 42 001 03 21 800 03 70 040
:ti 03 01 s:tn

July. August. September. October. November. 1 )vre

1 03 82 004 •HI 00 478 80 40 80 02 34 SO 82 40 88 21
04 IHI 001 «.HI 400 80 57 31 SO 53 28 80 80 54 SS 10

3 '04 20 1.021 00 30 435 80 47 24 SO 03 35 SO 01 88 13
4 3(1 1,030 «HI III 407 SO 40 24 so 04 30 80 51 27 ss 1 1

04 50 1.000 80 92 381 '80 40 24 80 83 40 80 00 37 88 00

0 04 85 1,110 80 72 353 '80 47 24 80 80 54 80 80 47 SS 00
05 10 1,1.5c 80 33(1 ‘80 40 24 SO 01 58 80 80 54 ss 00

8 05 30 1.21 HI 80 311 207 '80 45 23 SO 00 0(1 SO 9.3 57 88 03
0 05 50 1.210 80 287 '80 4(1 211 S7 (14 00 87 01 04 W 01

10 05 82 1.204 SO III 273 SO 38 10 80 00 02 87 03 05 87 00

II 05 05 1.284 88 90 240 >80 III 21» 8<> 03 57 00 08 87 00
12 05 00 1.270 88 70 230 '80 38 10 S7 III 87 10 08 s7 00
13 05 42 1,204 '88 00 215 '80 4.3 22 87 1)3 05 87 21 8| 87 05
If 05 05 1.140 ■88 III 103 80 40 24 so 05 50 s7 5(1 87 05
15 05 HI 1,150 '88 10 103 80 45 23 87 U4 00 87 50 107 87 04

10 04 70 1,090 '87 80 134 80 41 21 80 04 58 88 01 87 04
17 0 4 35 1 011 ■87 Oil 110 80 41 21 80 07 01 88 041 87 01
18 03 05 084 '87 40 08 81, 45 2.3 80 01 50 88 51 87 03
10 03 82 004 '87 30 K0 80 40 24 SO 87 53 88 40 87 81
20 03 SO 961 87 22 82 80 45 23 80 84 50 88 41 87 00

21 03 7(1 mitt 87 10 70 80 41 21 SO 74 43 88 31 124 88 III
22 03 in 853 87 07 00 80 38 10 80 81 18 88 .39 ss 01
23 02 so 822 80 00 02 SO 45 23 80 07 38 88 20 s7 00
24 02 80 80S 80 87 53 SO 40 21 SO 81 5(1 88 41 00
25 02 to 702 80 80 52 80 58 32 80 87 53 88 30 87 05

20 02 HI 703 80 77 45 80 01 34 80 01 50 88 31 87 05
27 01 so 058 80 00 30 80 05 37 80 04 58 88 31 S7 05
28 01 52 010 80 07 38 80 05 37 80 00 0(1 88 31 87 05
20 01 30 58.3 80 00 37 80 01 34 80 «H 50 88 20 87 05
30 01 00 552 80 57 31 80 32 80 82 40 88 23 87 00
31 •HI 85 510 80 70 44 80 87 53 87 00

Note. -Gauge mUiIi marked thus (') Interpolated.
lee Conditions from January 1 to April II and from Xnvemlier lit to Deeemltei .Tl. 
Not surtieient itiformation Itt eontpute tlnily diaeharge*.
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Monthly Discharge ok Roseau River Near Dominion City for 1915.
I Drainage area 2,1.XI square miles.]

Discharge in Second-Feet Run-Off

MONTH. Her Depth in
Maximum. Minimum. Mean. square inches on Total in acre-

mile. Drainage feet.
Area.

January ■in 0 005 0*000 015
February *s 0-004 0-004 444
March •is 0-007 0-008 922
April. l300 0-167 0*187 21,400
May. 910 59*» 700 0-350 0-410 47,100
June. 94b 452 703 0-327 0*305 11,800
July. 1,284 510 907 0-450 0-51!» 59,500
August 47N 31 1SS 0-087 0-100 11,600
September 49 19 20 0-012 0-013 1,550
October 66 2h 53 0-025 0-029 1,250
November >90 0-042 0-047 5,350
December. . >45 0-021 0-024 2,775

The Year 1,284 209 0-125 1-712 196,300

Note.—Discharges marked thus (*) are estimated.

THE RAT RIVER.

The drainage area of the Rat river from its source to its mouth comprises 997 square 
miles. The northern boundary of this area is formed by the watersheds of the 
Whitemouth and Seine rivers, while its southern limits consist of the northern slope of the 
watershed of the Roseau river.

The west branch of the river takes its rise in the country lying to the southeast of tin- 
town of Woodridge on the Ontario Branch of the Canadian Northern Railway, and is con
fined chiefly to Tp. 3, R. 11. E.P.M. The first ten miles of its course the river has a south
westerly bearing, from this latter point it flows northwest for about four miles, then nearly 
due south for three miles, then north for about six miles. This latter point lies about two 
miles east of the town of Zhoda, from this point it flows through a swampy and marshy 
country due west for about eighteen miles and then in a northwesterly direction to its mouth 
at the Red river.

The territory drained is generally flat prairie country, except ' r reaches, where
the land is inclined to be wet and swampy. Nearly all the drainage area is under 
cultivation, the settlement being about the oldest in the province.

RAT RIVER AT OTTERBURNE.

HISTORY.

The station was established by S. S. Scovil on May 23, 1912.

LOCATION OF SECTION.

The section is on the downstream side of the bridge which crosses the Rat at 
K. X. Joubert’s farm, four miles from Otterburne by the C.P.R. and two miles from St. Pierre. 
The I.P. is marked by a spike driven in the south end of the downstream railing

6164
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RECORDS AVAILABLE.

A daily gauge height record has been kept for the open water periods from May 23, 
1913, to date. During the winter periods an intermittent record has been kept and is 
available. Estimates of daily discharge have been prepared based upon the rating curve 
constructed from the meter records.

DRAINAGE AREA.

The area drained is <>50 square miles. The basin lies between the Roseau on the south 
and the Seine and Whitemouth on the north and east.

GAUGE.

The gauge is a nine-foot vertical staff gauge secured to a pile sixteen feet from the left 
bank at the section. This gauge is referred to a permanent M.H.S. B.M. located about 30 
feet southwest from the gauge. The B.M. is set to an assumed datum.

CHANNEL.

Above the station the channel is straight for two hundred feet and for one hundred feet 
below. There is one channel at all stages. The bottom is of clay and liable to shift.

DISCHARGE MEASUREMENTS.

Discharge measurements are made from the downstream side of the bridge. A range 
in stage of 8.4 feet has been defined on the rating curve. Under winter conditions it has not 
been possible to obtain a rating.

DIVERSIONS.

The C.P.R. has constructed a dam four miles below the metering station and use the 
pond created as a source of supply. Under low water conditions it is reported the company 
utilize the whole flow of the river.

ACCURACY.

From gauge height 88.30 to 92.40 the discharge curve is well defined, from 92.40 to 
96.70 it is fairly well defined. It is not possible to define a discharge curve for winter 
conditions.

Discharge Measurements of Rat River at Otterburne, 1915.

Date. Engineer. Meter
No. Width. Section. Velocity

Gaug<-
Height. Discharge

Feet. Sq. ft. Ft. per Feet. Sec. ft.

Jan. t M. S. MadHi'ti 1,402 21 0 3-3 0*00 88-37 0-0»
April hi T. J. Moore l,43.-> 51*2 151 -ti 111 91-49 108-3
May 22 C. O. Allen 2,0 is 430 103 2 0*94 90-IS 97-0
June J() 2,0 is 38-3 81-5 0-8S H9 • lis 71-7
July Ml T. H. Boy.l 1,197 35-7 .37-7 0*66 89-10 38-1
July 23 1,197 35-7 07 • 5 0-71 89-22 48-U
Aug. 21 1,197 29-7 29 N ooo K8-19 0-0-
Nov. 17 C. O. Allen 1.374 37 0 57-4 0-62 89-57 35-0‘

1 Ice cover.
2 No discharge.
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Dui.y (i.v'iiK Hkiuht and Disvharuk of Rat River at Otterburne for 1915.

January February. March. April. May. June

Day.
- Dia- U Dis- Dis- (iaujte Dis- (;H|IKC Dis- (•auge Dis-
Ih-iizht. cliant*’- ll'-'Kl" charge. Hei»hl charge. Height. charge. llciith! charge. Height. charge.

Feet f, St. ft See. ft. Feet. Sec. ft. Feet See. ft Feet. See. ft.
l 01 IN 172 NO ON 37

01 52 174 NO (HI 33
3 01 50 177 NN 04 30
l SH 37 0 00 50 01 01 INI 88 NO 28

00 50 01 05 184 88 85 20

00 70 in 'in 180 88 85 20
00 70 01 20 154 88 8N 27
(HI N1 01 10 148 88 01 2N

«.* 00 NO 01 10 148 Nil III 33
10 01 30 01 03 144 NO 00 3N

il •01 30 01 (HI 142 Nil 17 42
IV •01 30 01 03 144 80 28 47
13 '01 38 01 04 144 NO 40 50
14 01 43 01 07 140 NO 07 07
15 '01 47 01 05 145 80 80 73

10 01 40 172 01 (HI 142 80 81 74
IT 01 12 It 17 (Ml 70 128 NO 78 72
IS 01 00 147 «Ml 71 127 NO 73 70
111 00 NO 130 00 50 112 NO 03 04
no (Ml 38 105 (Ml 45 100 80 08 07

21 00 35 103 00 20 ON 80 05 00
(Ml 30 lthi (Ml 21 05 80 02 04

23 00 22 05 00 00 NN 8*1 50 58
24 (Ml 20 00 80 ON 82 NO 111 57

(Ml 73 120 NO 00 78 Nil 40 50

20 00 ON 137 NO 82 74 80 42 54
01 10 1 IN NO 70 08 80 30 53
01 30 100 NO 00 08 so 4 2 54
01 40 100 NO 50 58 SO 45

30 01 42 107 NO 40 53 NO 47
31 NO 2s 47 .............. ...........

July. Auau-t. September. October. N ovember. December.

1 NO 4S NN 7 t 20 NN ON i NN ■ 82 24 NO 01 33 NO 23
NO 13 id NN 07 1 NN 82 24 Nil 04 35 SO 22

3 NO 3N nn On 17 NN 05 23 SO 03 34 SO It
1 NO 33 to NN 01 15 NN 02 NO (Ml :i:i NO 12
5 NO 30 4N NN 00 13 NN 01 SN.NO 23 88.00 so 12

r, NO 25 45 NN 55 11 NN (HI 88 87 27 88 02 20 80 12
NO 20 13 NN 17 NN (Ml NN NN 27 88 80 28 NO 11
NO 10 38 NN 14 NN 01 NN 87 27 nn no 31 Nil II
NO 10 3N NN 42 NN 01 NN 85 Nil 02 34 Nil |0

10 NO 10 38 NN 37 •*» NN 02 NN 82 24 80 02 34 Nil 27

11 no in 3N NN 32 4 NN 02 NN 70 23 80 05 35 80 27
12 NO 10 38 NN 30 4 NN 02 NN • 78 22 NN 05 30 Nil 21
13 NO 10 38 NN 30 1 NN 00 1 NN 82 24 NO 04 Nil 27
1 1 NO 00 3N NN 10 1 NN 21 V 88 85 NO 15 Nil 20
15 NO 00 3N N7 NO NN 32 4 N8 N4 25 Nil 27 NO 25

10 HU 117 37 N7 70 NN 33 -, 88 82 24 80 55 Nil 21
17 NO 00 W n7 00 NN 34 88 NO 23 Nil 58 30 SO 27
is NO 04 35 '.NT 70 NN 35 88 NO 23 80 47 80 25
It* NO 03 34 IN7 NO NN 34 88 70 23 NO 38 80 23
20 N«* 03 34 NN no ss :I7 88 78 22 Nil 35 ................ NO 22

21 Nt* <*:. 35 NN 11 1 NN 3N 88 77 21 Nil 33 NO 21
no 05 35 NN 00 i NN 30 0 HK 7t> 21 Nil 31 NO 10

23 NO 00 30 NN ON 1 NN 40 0 NN 70 21 NO 17 NO 20
lit NO UN 37 NN ON 1 NN 37 0 NN 75 20 NO 17 80 20
25 NO 10 43 NN Oil 1 NN 43 88 82 24 80 27 NO 23

20 NO |0 41 NN 00 1 NN 47 N NN 87 27 80 28 Nil 24
3N NN |0 1 11 88 02 20 NO 20 NO 25
35 NN 11 1 NN 55 II NN 05 30 80 20 Hd 2.Ï

20 32 NN II 1 NN 50 II NN 07 32 80 28 NO 12
30 24 NN 12 i NN 02 14 88 07 32 NO 17 80 10
31 HH 711 21 NN 10 1 88 07 32 Hd 11

lev conditions from January 1 to April lf> and November 13 to December 31. 
Not sufficient information to compute daily discharge*.
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Monthly Discharge ok Hat Hiver at Ottekbi h.ne kor the Year 1915.

I Drainage area, Ol square mile*|

MONTH.

Discharok in Second-Feet. ltiN-t Iff.

Miiximum. Minimum. Mem
Per Depth in j 

inches on | Total in 
Drainage ! feet

sen-

'0
l0
*2 0 003 U-U03 123

April. l95 0 140 0-103 5,650
May IM 47 123 0 ISO 0*218 7.550

74 20 50 0 077 0*086 • 2.975
July. 21 .19 0*080 0*060 J too
August.. 20 0 0 1 HIS 0*009 307
September. 14 0 4 0-000 0-007 238
< letober. :vj •JO 25 0*038 0*044 1.540
November....................... '25 0*038 0*042 1.500
December................ *5 0*008 0*009 307

The Period............ 184 t. 31 (1114s o-ti-vi : _ 1
Note.—All marked thus l1 > estimated.

SEINE RIVER AT STE. ANNE DE CHENES.

HISTORY.

Oil October 4, 1912, a metering station was established on the Seine river near 
Ste. Anne des Chenes, but observations were discontinued on November 11 of the same year, 
and no further information was obtained at this point until May I, 1915, when operations 
were again commenced in an endeavour to obtain a rating of the river.

LOCATION OF SECTION.

The Seine is a tributary of the Red river and joins same in the City of Si. Boniface. 
The metering station is located about one mile east of the town of Ste. Anne des Chenes on the 
downstream side of the C.N. Ry. bridge at this point. The Initial Point is a bolt on the 
west end of the bridge.

RECORDS AVAILABLE.

Records of gauge readings are available from October 4 to November 11 for the 
year 1912, and from May 1 to November 12 for 1915. Estimated daily discharges are 
also available during the latter period based on discharge measurements covering a range 
of 3‘3 feet.

DRAINAGE AREA.

The drainage area tributary to the river at this point is re miles.

GAUGE.

A six-foot vertical staff gauge is secured to the fourth pile from the west end on the 
downstream side of the C.N. Ry. bridge This gauge is referred to a B.M. located on the 
hrst telegraph pole west of the bridge

9042
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CHANNEL.

The section is located at a slightly curved part of the river. The lied of the stream is 
sandy, and at all stages the flow of the river will lie confined to the one channel covered by 
the section.

DISCHARGE MEASUREMENTS.

The discharge measurements at all stages of the river arc taken from the bridge.

ACCUARCY.

The discharge curve is fairly well defined over the range in stage covered by the recorded 
gauge heights.

Discharge Measurement or Seine River at Ste. Anne Des ('menus, I HIS.

Date. Engineer. Meter.
No. Width. Section. Velocity. Height. Discharge.

Feet. iS<|. ft. Ft. per sec. Keet. Sec. ft.

Mai i Alex. Pirie............. 1,939 71 2HH-K 1 -52 95-93 440-7
May 19. . ( J. K. (iainsford 1,1*7 01 101-7 1-09 94-02 176-5

< < >. Allen......... 2,01 S 50 131-2 0-43 93 • 24 50-4
E. B. Patterson. 1,920 02 152-0 0-72 'lit ■ 83 109-9

A,,,. 8 T. H. Boyd........ 1,197 44 77-5 0 00 92 87 000
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Daily Gauge Height and Discharge or Seine River at Ste. Anne Des Chenes for
1915.

[Drainage area 310 square miles.)

Day.

January. February. March. April. May. Junf.

<Jauge 
Height.

Dis
charge. Height.

^Diy-
Height.

Did- Gauge
Height.

Dis
charge.

Gauge
Height.

Dis
charge. Height.

Did-

Feet. Her. ft. Feet. Sec. ft. Feet. Sec. ft Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft
1 05 03 440 03 14 42

05 52 382 03 13 40
:t 05 20 348 03 04 28
4 04 03 207 03 04 28
5 04 7ti 272 02 04 15

7
s
0

10

11 04 75 271 03 53 97
12
13 251
14
15 04 35 214 03 08 118

Hi
17 04 10 178 03 74 127
18 03 05 157 03 70 134
10
20 03 04 155 93 77 131

21 03 84 141 93 73 125
22 03 74 127 0.3 00 120
23 03 tiO 120 03 07 117
24 03 til His 03 50 lot.
25 03 54 00 03 57 103

20 03 50 03 03 53 07
27 03 42 HI 03 07 117
28 0.3 30 77 03 SI 130
20 03 34 70 03 88 140
30 03 24 50 03 00 120
31 03 22 53

July. August. September. October. Nov. mhM. Decemlier

1 03 03 111 02 84 7 02 38 0 02 00 21 03 30 77
03 50 Hit. 02 70 5 02 38 II 02 00 21 03 30 77

3 93 58 104 02 74 2 92 38 0 02 00 21 03 41 80
4 03 53 07 «12 tiO 0 02 30 II 02 00 21 03 37
5 03 51 04 02 00 0 02 38 0 02 07 18 93 35 71
0 03 40 02 02 07 0 02 37 II 02 09 21 93 33 68

93 44 84 02 til 0 02 34 0 02 00 21 0.3 20 63
03 34 70 02 50 (1 02 38 II 02 00 21 03 34 70

0 03 27 00 02 58 0 02 34 0 03 110 35 03 30 70
10 03 28 til 02 55 0 02 37 (1 03 24 .56 03 41 80

11 93 20 50 02 54 0 02 38 0 03 30 64 93 42 81
12 03 10 40 02 58 II 92 37 0 03 34 70 03 44 84
13 03 47 SO 02 57 (1 02 41 1) 03 30 77
14 93 is «.Ml 02 40 0 02 47 (1 03 4(1 78
15 03 30 77 02 47 0 02 40 1) 03 39 77

10 03 29 03 H2 45 0 02 50 0 93 38 75
17 03 10 4» 02 44 0 02 48 1) 03 .30 77
18 03 10 40 02 40 0 02 57 II 03 30 7710 03 10 40 02 51 II 02 50 II 03 30 77
20 03 17 40 02 40 0 02 58 0 03 30 77

21 03 29 03 02 50 0 02 5ti 0 03 80 148
22 93 30 77 02 40 0 02 55 II 03 81i 143
23 03 20 03 02 18 0 02 50 11 03 SO 148
24 03 10 to 02 17 0 02 li! 0 03 30 77
25 03 18 47 02 45 0 02 80 9 03 40 78

26 93 14 42 02 41 0 02 HO 0 03 20 6303 (10 35 02 Hi 0 02 til II 03 34 7028 02 00 21 02 30 (1 02 SO 0 03 27 (Ml
20 02 89 10 02 41 0 02 00 21 03 31 70
.Ml 02 Sti 8 92 30 II 02 00 21 03 30 7731 02 70 5 02 30 0 03 40 78

Not sufficient information to compute daily discharges.
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Monthly Discharge ok Shine Kivek at Ste. Anne Des Chenes koh Itll.V
| Dmiiiiiizr amn 310 sjiian' miles.l

HisetiAiuo: i\ Ski m\i>-Kkkt. Hin-Oki

MONTH.
Maximum. Minimum. Mean.

Per
square
mile.

Depth in 
inches ou 
Drainage

Total in acre- 
feet.

May 440 Ills o «>:{«» 0 7.47 12,200
Juno. 1 w 04 0 .{(HI 0-4.4.*. .1.540
•Inly III 5 (12 0-20(1 0-2.41 4.H00
August 0 0 II Olio 0 • (HMI 0
September 21 II O-IHM. 0-(M)7 in*
October.
November
December. .

The Period.

IIS IS
'4(1
'10

0-210 
t • 12V 
0-0.42 
o- 1st»

0-L 12
0*144
0 047 
1*744

1f(MH>
2,480

01.1
28.041

Note. Marked thus (*) estimated.

ASS1MBOINE RIVER AND TRIBUTARIES.
ASSINIBOINE RIVER.

The Assinihoiiu- river is one of I lie chief tributaries of the Red river, joining the hitter 
within the city limits of Winnipeg, rising in the province of Saskatchewan on the south
eastern slope of the Nut mountains. It flows in a southeasterly direction and crosses the 
Manitoba boundary in Tp. 2t>, R. 28, W.P.M., and thence nearly due south until it reaches 
Tp. I0, R. 25, W.P.M., where it turns and flows south and east to the Red river.

The principal tributaries of the Assiniboine are the Shell, (Qu'Appelle, Little Saskatche
wan and Souris rivers. The total drainage area is ôtl.ôôO square miles, of which 8,800 square 
miles are in the State of North Dakota, 37,700 square miles in the province of Saskatchewan 
and 13,000 square miles in the province of Manitoba.

The area drained varies between the open prairie to be found in the southwestern part 
of the province and the well timbered country lying on the slopes of the Duck and Riding 
mountains. In the prairie country the banks arc sharp cut, rising abruptly from the water's 
edge for a height varying from three to twenty-five feet. In the wooded section or the upper 
part of the drainage area the valley is well defined end narrow, the rise from the river in 
some places reaching an elevation of two hundred and fifty feet above the water level.

In the lower part of the river basin the land is nearly all under cultivation, the soil is 
rich but in the valley bottom it is subject to overflow. It flows through the most densely 
populated part of the Province, the three largest cities, Portage La Prairie, Brandon and 
Winnipeg being built u|miu its banks.

The importance of this river as a source of water supply, a means of drainage and sewage 
disposal is great in a district where the natural water supply is somewhat limited. In order 
that a study may properly be made of its regimen and data for various purjioses be gathered 
several gauging stations have been established. All have not been in continuous operation 
but discharge records have been obtained at the following places on the river:—

1. Millwood.
2. Brandon.
3. lleadingly.
b St. James.

TRIBUTARIES.

The tributaries of the Assiniboine river in order from source to mouth arc: —
1. Shell river.
2. (Qu'Appelle river.
3. Birdtail Creek.
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4. I,idle Saskatchewan river.
5. Souris river, 
li. Cypress river.

On all of these, with the exception of the (ju’Ap|x*lle river, records of discharge are 
available.

ASSINIHOINK HIVER AT MILLWOOD.
HISTORY.

The station on the Assinihoine river at Millwood was established by W. (I. Worden on 
October II. 1012. and has been in operation since that time.

LOCATION OF SECTION.

• The meter section is located on the downstream side of the traffic bridge, four hundred 
feet below the dam, one-quarter of a mile south from the town and one-half mile below die 
C.P.R. bridge. The 1.1*. is an arrow cut and painted on the top of the wooden hand rail of 
the bridge at the northeast corner on the downstream side. It i< marked “O-H )<> I P."

RECOUDS AVA1I.ARI.K

Daily gauge height records are available for the station from October II. 1912, to the end 
of 1915, except for the period February 9 to March 28, 1914. Estimates of daily dischargi 
are available from .lanuiffy 27, 1913, to the end of 1915, except for the above period.

DRAINAGE AREA.

The area tributary to the Assinihoine river above the station is 7,590 square miles.

GAUGE.

A 12-foot vertical staff gauge is secured to the centre pier of the bridge on the down
stream side; it is referred to a permanent M ILS. B.M. located 75 feet southeast from thi 
downstream side of the bridge on the left bank. This B.M. is set to an assumed datum.

Taken by T. II. Hoyd

Assimhoivk Ri\ mi—Millwood—Hiodul fiimm Itu-ow, Showing Gauue,
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CHANNEL.
For four hundred feet above the section and two hundred feet below the channel is 

straight. The river at all stages occupies one channel, which is divided just above the section 
by a central pier of the bridge. The lied of the stream is clay, sand and gravel and not 
subject to shifting. The banks are low and liable to overflow at high stages.

DISCHARGE MEASUREMENTS.

The discharge measurements are taken from the downstream side of the bridge and 
cover a range in stage under 0|>en water conditions of 8'3 feet.

ACCURACY.

Under open water ( " ions the discharge curve is well defined between the limits
98 91 and 107 4, beyond which it is not well defined. The discharge curve for ice conditions 
is fairly well defined between gauge heights 97 5 and 99'5.

Discharge Measurements of Assiniboine River at Millwood, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section. vSX. Height. Discharge.

Feet. 8q. ft. Ft. per see Feet. See. ft.

Jan. 21. . M. S. Madden 1,462
1,462

141 153 0-31 99 90 51i
Mar. 17. 131 183 0-34 99 • 83 63*
April 18. C. 0. Allen 1.912 145 647 1 *51 101-12 972

27. . 1,912 145 488 0-87 99-96 423
May 12 2,018 142 409 0-63 99-37 258
June 3. 2,018 143 373 O’54 99-19 201
July 28. T. H. Boyd 1,197 141 423 0-95 99-79 402
Sept. 3 1,197 145 286 0-35 99-06 100
Oct. 26. C. O. Allen 1,374 143 358 0-4S 99-02 172

11 (s' Measurement

2
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Daily Gaugk Height and Discharge of Assinoboine Hiver at Millwood for 1915.
(Drainage area 7,590 square miles.)

L)uy.

January. February. March. April. May. Juur

Height
Dis

charge.
Dis- IS, Dix- Dix-

Height.
Dis-

Height
Dis-

Feet See. ft. F>x-» See. ft Fee» See. ft. Feet Sec. ft. Feel See. ft. Feet. Sec.ft.
1 99 fto 99 9H 73 99 fts 99 72 37.3 99 21 193
2 99 43 100 OS '.19 7s 99 ftit 99 00 349 99 19 187
3 ••9 7;t 100 09 99 91 99 fts «.Ml 01 329 «.Ml 1ft 175
4 •M» 9S 100 03 99 91 99 00 99 ftO 311 99 11 103ft 99 7H «.Ml 9H 99 90 99 03 «.Ml 52 297 «Ml 11 103

6 99 tin «Ml 98 OKI 3ft 99 71 309 (Ml fto 290 «Ml 21 193
7 99 OS 99 78 99 83 99 74 381 99 40 270 99 22 190
8 99 01 99 73 99 71 99 S3 417 99 lit 205 99 27 211
9 99 99 OS 99 7 ft 99 SS 430 '.Ml 10 255 «.Ml 31 224

10 99 *> ...............
100 03 «Ml 78 1(H) In 558 99 30 241 «Ml 30 241

11 99 7:4 «.Ml S3 99 ss 100 IS 571 99 37 24ft 99 44 209
12 99 Oh 99 04 99 ss UNI 33 038 99 37 24ft «Ml 41 258
lit 99 79 loo 25 99 8ft 1(H) 44 090 (Ml 30 241 99 41 25M
14 99 03 99 7H 99 SS 1(H) 79 99 3ft 237 «.Ml ft! 293
1ft 99 OK «.Ml 78 99 78 too M2 XXII 99 33 230 (Ml 49 280

10 100 10 «Ml SO «99 M3 101 21 1.075 99 31 224 99 40 270
99 S3 99 7M (Ml S3 101 44 1.202 99 31 224 «.Ml ftl 293

18 99 hS 99 71 99 SS 101 14 1.040 «.Ml 31 224 «Ml 40 270
19 99 93 99 70 99 7K UK) SI M7ft «Ml ill 224 «Ml 41 258
30 99 93 «.Ml 70 «Ml ss UN) 09 sift 99 31 224 (Ml 4M 2M3

21 99 K7 99 00 «Ml M3 UNI 52 730 99 31 224 (Ml 01 329
22 99 S4 100 Is 99 S3 KM) II 07ft «Ml 31 224 '.Ml 307
2it 99 OH 99 7s 99 73 UN) 27 012 '.Ml 31 224 99 307
24 99 nit 99 73 99 fts IIM) 12 A44 99 30 220 (Ml 57 31ft
25 100 OS «.Ml S3 99 OS KM) 00 517 99 29 217 (Ml ftft 307

20 100 IS 99 7H 99 79 100 00 490 99 29 217 (Ml 53 300
27 100 os 99 7s 99 09 99 91 4 ftO '.Ml 27 211 «.Ml ftl 294
2s IIMI its 99 so 99 09 99 SO 429 99 20 208 99 ftl 294
29 loo IS 99 os !MI VI 421 99 20 20M 99 4M 283
30 loo os 99 58 99 7s 397 99 20ft 99 40 270
31 «*9 ss 99 fts 99 23 UMI

July. August. September. October. November. Decetnl>er.

1 99 4ft 273 (Ml ftft 308 (IS 87 (IS (Ml (14 1 12 99 oil 130
2 99 45 273 99 ftl 293 (IS HU 102 99 Oft 145 99 (N) 130
3 (Ml 43 20ft 99 40 270 (IS 91 107 99 11 103 (Ml (II 133
1 99 41 258 (Ml 41 258 (IS 93 Hit 99 ID 100 (Ml 01 133

(Ml ftl 293 (Ml 30 241 98 90 105 99 10 100 (Ml 01 133

U 99 52 297 99 31 224 98 91 Ids 99 09 157 99 02 130
«Mi .54 304 99 20 208 (IS 91 Ills 9(1 OS 154 (Ml 02 130
99 ftit 31 Nl (Ml 21 193 101 (Ml 00 1 18 (Ml (Hi 130

9 (Ml ftit 3(H) (Ml 10 17S (Ml 93 112 9(1 Oft 145 (IS SS UNI
10 «Ml ftl 29.3 (Ml 12 100 (Ml (Nl 130 99 04 142 98 7ft 70

11 •Ml ftl 293 (Ml OS 154 (IS (Ml 127 99 03 139 98 80 95
12 99 40 270 99 Oti 148 (IS lift 117 99 0.3 139 (Ml IN) 130
13 99 lit 20ft 99 04 142 (IS 93 112 (Ml 02 130 99 02 130
14 «99 41 259 99 03 139 (IS 92 110 99 1)2 130 (Ml 02 130
1ft (Ml 53 3(H) (Ml 01 133 (IS 93 112 99 02 130 (Ml 00 130

10 (Ml ft?» 321 (IS (IS 125 (IS 94 lift 99 01 133 98 98 125
17 (Ml 71 381 (IS 90 120 98 «90 120 99 (II 133 98 (IS 125
IS 99 SI 109 (IS 94 lift (IS (IS 125 (Ml III 133 99 IN) 130
19 99 8ft 425 (IS 91 107 (Ml IN) 130 99 01 133 99 (lit 139
20 99 92 454 (IS 89 103 (Ml 01 133 99 (Nl 130 (Ml Oft 14ft

21 100 10 502 98 ■ MS UNI (Ml 02 130 99 (Nl 130 (Ml 00 148
22 100 30 02ft (is s7 (IS (Ml 01 133 127 99 07 151
23 100 21 584 98 SO 95 99 111 133 (Ml (N) 130 (Ml 07 151
24 UNI 10 502 (IS Mft 92 (Ml (Ml 130 99 (Ml 130 (Ml OS 154
25 UN) 07 521 98 84 (Ml 98 (IS 125 (Ml 01 183 99 (Ml 157

472 88
27 99 01 449
28 99 79 401 98 S2 118 99 01 133 99 II
29 99 71 120
30 99 07 353 98 84 90 128 133 99 12
31 (Ml 59 321 98 8ft 92 99 01 133

Note.—Ice Conditions from January 1 to April 5 and November 29 to end of year. 
Not sufficient information to compute daily discharges.

25f—7J
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Monthi.y Discharge ok Assiniboine Hivkk at Millwood kor the Year 1915.
[DmiiiHKi1 urea 7..T1HI Nquiire nulva.l

DUM'HAlVtK IN SK< ONIf-Vh ‘T Run-Off.

MONTH
Maximum

.

Minimum Mean.
Per Depth ill 

inches of 
Drainage

Total iu acre- 
feet..

J anuary . 51 '43 0 006 0*007
*63
'M 0 009 0 01(1 4,000

April.. 1,202 ‘590 0 078 0*087 35,100
May................................... ;<73 191# 247 O’1)32 0*037 16,200

329 163 257 0 034 0*038 15,300
July. . 625 268 370 0*049 0*066 22.800
August. -ton 88 149 0 020 0*023 9,200September 136 98 119 0016 0*018 7,100
October. . lt>3 130 140 0018 0*021 8,600November 103 Mao 0*017 0*019 7,700
December. . >7.-| 0-010 (Mill 4,6(H)

The Year 1,202 51 188 0-025 0-335 135.875

Not».—Marked thus {L) estimated.

ASSINIBOINE RIVER AT BRANDON.

HISTORY.

The station on the Assiniboine at Brandon was established on July 4, 1912, by 
G. H. Burnham and has been operated since that date.

LOCATION OF SECTION.

The meter section is located on the downstream side of First Street traffic bridge, locally 
known as the Iron Bridge, in the city of Brandon, Manitoba. The I P. is marked on the 
iron railing on the downstream side of the bridge at the south end.

RECORDS AVAILABLE.

Nearly continuous records of daily gauge heights are available from July 4, 1912, to 
the end of 1915. Estimates of daily discharge have been made for the same period.

DRAINAGE AREA. .

The drainage area of the Assiniboine river above Brandon is 34,500 square miles.

GAUGE.

A nine-foot vertical staff gauge is nailed to the ice breaker fifty feet upstream from and 
opposite station 1 +1)0 on the metering section.

CHANNEL.

For three hundred feet upstream and one hundred and fifty feet downstream tin 
channel is straight. It is divided at the section into three parts by the bridge piers. Tin 
bottom is of muil and liable to shift, especially at high stages. The banks are high but 
liable to overflow at high stages.
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DISCHARGE MEASUREMENTS.

The metering# are made from the downstream side of the bridge. They cover a range in 
stage under open water conditions of 12'5 feet.

Between gauge heights 97 '5 and 104 T the discharge curve is well defined, between 104 T 
and 110 '0 it is fairly well defined, above and below these limits it is not well defined for open 
water rondilion#. Between gauge heights 96-5 and 9S •() the discharge curve for winter 
conditions is fairly well defined.

Discharge Measurements of Assimboine River at Brandon, 1015.

Date. Engineer. Mn<T' Width. Area of 
Section.

Mean
Velocity.

Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet Sec. ft.

Jan. 4 C. O. Allen . 1,912 183 201 0-35 98-07 71>
26 M. S. Madden 1,402 169 180 0-30 98-35 57'

Mar. 22 1,4112 129 no 0-98 98-33 HI#1
April 14 C. O. Allé, 1,912 172 420 2-24 98 87 950

21 * 1,912 197 582 2-40 99-65 1,432
23. “ 1,912 197 582 2-50 99 ■ 69 1,451
23 ‘ 1,912 197 582 2-50 99-68 1,454

May 7 2,01 H 172 381 1 • 83 98-51 698
2ti 2,01 K 170 361 1 60 98-33 587
29 2.0 is 170 342 1 -59 98-25

Aug. 2 T. H. Boyd 1.197 162 349 1-97 98-47 629
Sept. 2 1,197 141 162 0-97 97 • 32 157
Oct. 3 C. U. Allen. 1,374 151 242 MHi 97 • (15 257

1 ice measurement.
* Section partly open

I
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Daii.y Gauge Height and Discharge of Assiniboink River at Brandon for 1915.
[Drainage area 34,500 square miles.)

1 lay

January. February. ilarch. April. May •lun.-

Hit- I )i.s- 1 lin- ( iaugc I lis- I Sauge Dis- Din-
ll.'Ullil charge. Ilniiln rlmriP'. Height «'linrg.. Height. .hnr«v. Height. oh»r«i.. Il.iilit '•hunts.

Feel Svv. ft. Feet See. ft Keel. Sec. ft Feet Sec. ft. Feet. Sec. ft. Feel.
1 0S 14 os 35 OS Id OS 36 OS 40 672 OS 10 407
2 OS 12 98 35 OS |3 OS 32 OS 48 666 OS 10 107
3 OS (17 OS 3S OS 43 OS 33 OS 49 672 07 03 374
4 OS 07 71 OS 30 OS II OS 30 OS 51 684 07 01 365
5 OS 07 OS 41 OS Id OS 30 OS 51 684 07 05 383

6 OS 07 OS 43 OS 43 OS 27 08.45 647 117 02 :170
OS 07 OS 43 OS Id OS 03 OS 47 650 OS. 00 105

s OS Od OS 43 OS 40 07.08 08 30 61(1 OS 05 428
1» OS 01 OS 30 OS 30 07.00 OS 41 622 OS 05 4 28

10 OS 0| 98.40 OS 30 OS oi OS 40 616 OS 05 428

11 07 00 OH 40 OS 38 OS 26 08 20 07 02 370
12 07 00 OS 41 OS 40 OS 38 604 OS 25 530 07 SO 357
13 07 00 ’>* i;i OS to OS 38 604 os 25 5.30 07 00 361
H OS 03 OS 45 OS 40 OS 05 90S OS 26 535 ‘07 06 3S7
15 OS 06 OS 45 os 10 os oo 001 OS 28 516 'OS 02 414

1# OS OS 9S 46 OS 30 lOO 68 2.131 OS 34 581 ■08 07 43S
17 OS Id OS 41 100 Ol 2,296 OS 21 524 -OS 12 462
IS os id 08-43 OS 30 IOI 14 2.404 OS 31 563 ms is 192
10 os id OS 43 OS 30 UNI S7 2,268 os 34 581 -Os 22 513
20 OS 15 OS 43 OS 30 100 07 2.339 OS .33 OS 24 524

21 OS 17 OS 43 OS 37 00 62 1.408 OS 33 575 OS 20 502
OS 2d OS II OS 35 108 00 67 1.142 OS 31 581 OS 00 405

23 OS 27 os ii OS 34 00 24 1.157 OS 34 581 OS 03 410
24 OS 27 OS 40 OS 34 os os 087 OS 20 OS 20 502
25 27 OS 40 OS 35 OS 93 054 08 24 524 OS 2u 502

26 IIS .« .17 OS 40 IIS 311 OS 00 035 OS 24 524 os 32 -I*,,
OS 34 OS 40 os 36 os S3 889 08 24 524 08 44 641

28 OS 34 OS 41 OS 46 os 67 7s6 OS 24 524 OS 24 524
20 OS 3d OS is OS (id 700 OS 22 513 OS 52 601
:to OS 33 OS 46 os 57 722 OS 22 513 OS 32 560
31 OS 33 —2-—LL 98 Hi OS 20 .102

July. AulCUM. September. October. November. December

1 os 30 98 57 . 722 '37 37 181 07 74 298
2 os 27 541 OS 30 610 07 32 171 07 S3 332
3 Os 27 541 OS 37 598 07 50 07 SO 320
4 OS 20 551 OS 31 soil 07 30 ISO 07 67 273
5 OS 11 457 08 37 508 07 34 176 07 65 267

ti 08 33 >75 os It, 182 97 42 198 07 76 305
OS 12 462 08 04 421 07 53 220 07 65 267
08 OS 443 OS 19 407 07 48 214 07 titi 270

V OS 10 452 07 98 306 07 6S 276 07 66 270
10 OS 10 452 07 KS 353 07 70 283 07 30 ISO

11 OS 28 546 07 SS 3M 07 40 217 07 38 187
12 OS 00 405 07 86 MS 07 70 283 07 38 187
Id 08 10 452 07 81 324 07 56 23S 07 37 1S4
14 os 10 IS.’ 07 72 200 07 68 276 07 37 184
15 97 OS 306 07 70 316 !I7 72 290 07 37 184 98 07

10 OS oti 433 97 69 2S0 97 77 300 07 36 182
17 07 04 379 07 67 273 07 56 238
IS OS 20 502 07 67 273 07 78 313
10 OS 00 447 H7 1.7 273 07 76 305 98 16
20 98 01 410 07 60 280 97 68 276 08 16

21 97 08 396 97 73 291 07 70 283 95 0922 98 10 I.-.7 07 70 316 07 64 263
2d OS 42 628 07 60 2S0 07 50 217
24 OS 78 857 97 60 280 97 56 238
25 98 62 754 07 67 273 07 56 238 08 11

20 98 51 684 97 64 263 07 57 241
27 98 til 747 07 60 2.50 07 .56 238
28 08 93 054 07 48 211 «7 -Is 244
29 98 70 805 07 53 220 07 56 238
30 08 81 876 07 is 211 07 5s 244
31 08 79 864 07 38 JS7_ —_ OS 20

N'otk -No gauge record» from January I to \pril 11, and October 17 to Decemlier 11 
Not Niiffieient information to compnt" daily discharge*
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Monthly Discharge ok Ashinihoine Hiveh at Brandon for the Year 11115.
IDniiiiuueami 34,500 square miles.1

Discharge in Second-Feet. Run-Off.

Depth in
MON 1 H Pit inches on

Maximum. Minimum. square Drainage Total in acre-
mile. Area. feet.

January. . >05 0 002 0*002 4,000
February 57 '60 0*002 0 002 3,325
March. "JO 0*003 0 003 5,550
April.. 1?.404 Mhki 0*021, 0 020 53,600
May.. 684 502 :>*o 0*017 0*020 35,600
June.. 691 357 462 0 013 0*015 '-'7,500
July.......... S7ti :t7ti :>*2 0017 0*020 35,800
August.. 722 1*7 358 0*010 0 012 22,000
September 31» 171 245 0 007 0*008 14,600
October... 'ISO 0*005 0*006 11,100
November >170 0*005 0 006 10,100
December................ Moo 0 003 0*003 6,150

The Period............... 2,464 57 316 0*000 0*126 229,325

Note.—Marked thua (') estimated.

ASSlMBOl.Ni; RIVER AT HKAD1NGEY.

HISTORY.

The metering station was established on April !>, 1913, By S. S. Seovit anil has been 
operated since that date.

LOCATION OF SECTION.

The meter section is located on the downstream side of the C.N.R. Bridge, which crosses 
the AssiniBoine river one-quarter mile from the C.N.R. Heailingly station.

The I.P. is marked on the flooring at the north end of the Bridge on the downstream side 
and is painted white, “Init. Pt. 0+00.”

RECORDS AVAILABLE.

Gauge height records are available from April 17 to November 23, 1913, and for the 
years 1914 and 1915. Estimates of daily discharge have been prepared from April 17 to 
November 23, 1913, June 1 to March 1, 1914, and from April 22, 1914, to the end of 1915, 
■ xcept for part, of November, 1914.

DRAINAGE AREA.

The area drained By the AssiniBoine river above Heailingly is 59,420 square miles.

GAL'GE.

A nine-foot vertical staff gauge is fastened to the north abutment of the bridge and is 
ad in summer. A winter gauge, three-loot staff, is fastened to the ire Breaker for winter 

••■adings. Both are referred to the same arbitrary datum.
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CHANNEL.

The eliamicl is straight alxivc anil below the section for a considerable distance. 
The stream is divided into four channels by the three central piers of the bridge. The 
liottom of the stream is of gravel and mud and not liable to shift. The right bank is 
low and wooded and liable to overflow at higher stages. The left bank is high and not liable 
to overflow.

MSCHAKUK MEASUREMENTS.

The meterings have been made from the downstream side of the bridge in the open 
water season and in the winter they have been made from the ice at a point about four 
hundred feet upstream from the bridge.

. ACCURACY.

Between gauge heights 75'5 and 8011 the discharge curve is well defined. Under ice 
conditions between gauge heights 73 8 and 701 the discharge curve is fairly well defined.

Discharge Measurements ok Assiniboine Hiver at HEadingly, 1915.

Date. Engineer. Meter
No. Width. Section.

Mean
Velocity.

Gauge
Height. Discharge.

Keel Sq. ft. Ft. per «... Feet. Sec. ft.

Jan. u. V. (). Allen 1,912 267 563 U-21 75-73 117
Feb. 25. W J. Ireland 1.187 279 566 0-26 70-19 145'Mar. 11 D. B. Gow. 1.187 290 006 0-26 76- is 161'Mar. 25. M. S. Madden 1,462 2S'J 699 0 4(1 27S1
Mar. 31 C. 0. Allen . 1,912 285 791 0-49 76-76 384'
April 14 E. B. Patterson 1.46V 20V 1,008 1 13 76-67 1.140May 8. T. J. Moore. 1.197 202 781 103 7»-lit, 803
June 14 T. H Boyd 1,197 193 753 0-82 75-86 617July 2ti. 1,197 194 699 0-84 7S-7S 587Aug. 11 1,197 194 772 0-87 75-86 671Sept. 16. H. H. Pratt. 1,496 174 646 0-56 75-34 364

1 Ice Measurement.
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Dailt Gauge Height and Discharge ok Assimboine River at Headingly kur 1915.

(Drainage area .'iti. l'J'I square miles.]

Day

January. February March April May June

S3 Dis- Gauge
Height

Die- Height Dis
charge. Height.

Dis
charge.

Gauge
Height.

Dis
charge.

Gauge
Height.

Dis-

KWt Sec. ft. Feet Sec ft Feet Sec. ft. Fh , Sec. ft. Feet See. ft Feet. Sec. ft.
1 75 67 114 7 r, <ir, 132 76 22 163 76 70 361 70 90 l .aso 75 N7 653
2 75 67 114 75 97 134 76 23 165 76 74 342 76 79 1.253 75 87 653
3 75 72 116 75 97 134 76 25 HIS 70 75 352 70 69 1.183 75 87 653
4 75 73 117 75 99 135 76 25 168 76 82 420 76 59 1.113 75 86 648
3 75 77 119 75 99 135 76 25 168 76 82 420 76 50 1,050 75 85 642

b 75 77 119 75 99 135 76 20 169 •76 82 500 76 37 966 75 87 653
7 75 77 119 76 02 138 76 25 168 *76 86 800 76 27 900 75 Ht* 665
S 75 77 119 76 05 142 76 25 168 •76 87 800 76 27 900 75 92 682
9 75 72 116 76 05 142 76 25 108 •77 06 1.000 70 27 '«HI 75 82 626

10 75 74 117 76 05 142 76 22 163 •77 27 1.100 76 28 907 75 87 653

11 75 74 117 76 07 144 70 24 166 •77 42 1.200 70 27 ‘.MX) 75 91 676
12 75 77 119 76 07 144 76 24 166 76 97 1,387 76 19 849 75 93 688
13 75 79 120 76 Oh 145 76 24 166 76 87 1.313 76 17 835 75 83 632
14 75 79 120 76 07 144 70 24 166 76 62 1,134 76 14 816 75 84 637
15 75 79 120 75 92 130 76 21 161 76 47 1,030 76 12 803 ” « 62.1

16 75 79 120 75 92 130 76 21 161 76 36 959 76 07 772 75 78 604
17 75 83 123 75 92 130 70 22 163 76 17 835 75 97 712 75 73 576
18 75 84 124 75 87 126 76 19 159 70 18 842 7*5 97 712 75 71 565
19 75-85 125 75 87 126 76 21 161 76 45 1,018 75 97 712 75 67 543
20 75 85 125 75 97 1.34 76 25 168 76 58 1.106 75 98 718 75-67 543

21 75 87 126 76 07 144 76 37 188 76 69 1,183 75 98 718 75 72 571
22 75 87 126 76 07 144 76 47 211 76 97 1.387 76 INI 730 75 72 571
23 75 87 126 7*. 07 144 76 67 287 77 17 1.541 76 04 754 75 77 599
24 75 87 126 76 07 144 76 77 371 77 21 1.573 75 97 712 75 82 626
25 75 87 120 76 07 144 76 67 287 77 17 1,541 97 712 75-86 648

26 75 86 125 76 20 160 76 67 287 77 23 1,589 75 97 712 75 85 643
27 75 87 126 76 22 163 76 67 287 77 35 1.685 75 97 712 75 94 694
28 75 87 126 76 22 163 76 67 287 77 27 1,621 75 97 712 75 94 694
29 75 91 129 76 68 293 77 17 1,541 75 88 659 75 87 653
30 75 91 129 76 74 342 77 05 1.448 75 90 670 75 89 605
31 76 95 132 76 76 361 75 87 653

July. Auguat. September. October. November. December.

1 70 16 829 76 07 772 70 19 295 75 58 494 75 17 135 75 77
2 76 16 829 76 05 700 75 17 285 75 58 494 75 47 435 75 80
3 76 U 790 76 10 790 75 17 285 75 57 488 75 45 425 75 82
4 76 08 778 70 27 900 75-17 285 75 56 483 75 45 425 75 83
5 76 07 772 76 20 855 75 12 260 75 53 465 75 45 425 75 81

6 71, U7 772 70 20 855 75 07 236 75 47 435 75 57 488 75 73
76 04 754 76 OS 778 75 17 285 75 37 385 75 55 477 75 72
75 99 724 76 (Ml 730 75 37 185 75 35 375 75 55 477 75 72

9 75 97 712 75 90 670 75 29 345 75 33 365 75 55 477 75 72
10 75 94 094 75 87 653 75 29 345 75 48 440 75 57 477 75 72

11 75 90 7<M» 75 86 648 75 35 375 75 55 477 75 59 5(H) 75 72
12 ?5-9o 706 75 79 610 75 42 410 75 55 477 75 67 543 75 72
13 75-87 653 75 77 699 75 37 385 75 47 435 75 65 533 75-72
14 75-87 653 76 68 549 75 47 435 75 47 435 75 27 335 75 72
15 75 82 626 75 57 488 75 42 410 75 45 425 75 17 75 82

16 75 77 599 75 67 543 75 34 370 75 42 410 75 27 75 87
17 75 74 582 75 47 435 75 37 385 75 43 415 75 17 75 86
18 75 72 571 75 47 435 75 14 420 75 50 450 75 32 75 84
19 75 78 604 75 47 435 75 45 425 75 50 450 75 51 75 83
20 75 78 604 75 46 430 75 47 435 75 45 425 75 42 75 82

21 76 76 593 75 42 • 410 75 46 430 75 37 385 75 56 75 82
22 75 75 587 75 36 380 75 38 390 75 37 385 75 66 75 82
23 To 77 MB 7'. 37 385 75 39 395 75 37 385 75 72 75 82
24 75 72 571 75 37 385 75 45 425 75 38 390 75 72 75 84
25 76 67 543 75 27 335 75 47 435 75 53 466 75 72 75 87

26 75 77 Sllti 75 27 335 75 48 440 75 57 488 75 70 75 89
27 75 70 560 75 27 335 75 57 488 75 55 477 75 67 75 92
28 75 08 .549 75 27 335 76 57 488 75 48 440 75 68 75 92
29 75 80 615 75 26 330 75 53 466 75 48 410 75 76 75 96
X) 75 97 712 75 22 310 75 52 461 75 50 450 75 78 75 97
31 76 08 778 75 27 335 75 47 435 75 98

Note—All gauge heights marked thud1) interpolated. 
Ice conditions from January 1 to April 11.
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Monthly Dischahue ok Assiniboine River at Headinoi.y for the Year 1(115.

) Drainage a ran 59.420 square miles.)

Discharge in Second-Fi: Run-Okf.

MONTH.
Maximum Minimum.

Per
square

Depth in 
inches on 
Drainage

Total in at-re- 
feet

January 132 1 14 122 0-002 0-002 7,500
February 103 121) 140 0-002 0-002 7.S00

371 189 210 ll-OIII 0-005 12,000
April.. 1 ,08.) 342 1.070 o-ois 0-020 03,700
May 1.3S0 053 M3 0 01 1 0-010 51,MOO
June........... 094 543 032 0-01 1 0-012 37,000
July.......... S29 543 667 0-01 1 0-013 11,000
August....... two 310 545 0-000 0-011 33,500
September. |SS j*; :«-> 0-000 0-007 22,700
October....
November.

491 305 43N
'350

0-007
0-000

o-oos
0 (H17

26,900
20,800

December. . . . 'Hill 0-003 0-001 9,800

The Year......... 1,085 114 403 0-00K II-1(17 336,000

Note.—All marked thus (*) are estimated.

SHKLL RIVER.

The Shell river is one of the largest tributaries of the Assiniboine, emptying into that 
river in Tp. 23, R. 2(1, VV.P.M. The source of the river is on the northwestern slope of the 
Duck mountains, which it parallels for a considerable distance, the course being almost due 
south for the entire length of the river. About five miles from the junction with the 
Assiniboine it turns sharply to the west and flows in that direction to its mouth.

The watershed drained is narrow, lying between that of the Valley and the Assiniboine, 
except at the upper part, where it opens out to a width of about thirty-five miles. The total 
length of the basin being about sixty miles, though the river itself has a length of ninety 
mill's.

In the upper part of the basin the river flows through the Duck Mountain forest reserve, 
a district in which valuable timber is to be found. The valley of the river is narrow and 
quite deep, varying between one hundred and three hundred and fifty feet. The valley 
itself is gravelly and boulder strewn, hut the land forming the upper benches and table 
land is good for agriculture.

At Asessippi, the only town located on the stream, a small flour mill was operated by 
water power from 1KN4 to 1(111, in. which year the dam was washed out.

SHELL RIVER AT ASESSIPPI.

HISTORY.

The first metering of the Shell at Asessippi was taken by W. J. Ireland on September 
15, 1(113, but the point at which the measurement was made was not considered suitable 
for a permanent section. This point was at tjie bridge just below' the dam. A 
second section was established by E..). Budge on January 16, 1914, one-quarter mile below 
the bridge, this latter section was afterwards abandoned for one which was located by 
C. O. Allen on June 9, 1911.
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LOCATION OF SECTION.

The section finally located on the Shell river at Asessippi is one and one-quarter miles 
downstream from the Asessippi bridge, two miles below the mouth of Bear creek, thirteen 
and one-half miles from Russell and twenty miles south of Roblin. The I.P. is marked by 
a nail driven in the base of a blazed tree which is on the right bank.

RECORDS AVAILABLE.

Daily gauge heights have been obtained since June 9, 1914, and estimates of daily 
discharge for the same period have been made.

DRAINAGE AREA.

The area tributary to the Shell above the meter section is 990 square miles. It lies 
between the watersheds of the Valley river on the east and the Assiniboine on the west.

GAUGE.

A six-foot vertical staff gauge was placed six hundred feet downstream from D. Martel’s 
house and about one mile above the meter sect! m. The gauge is referred to a B.M., which 
is a nail driven into the foot of a blazed scrub >. tree standing fourteen feet hack from the 
gauge. The datum is arbitrary. On Novi mber 18, it was discovered that back water 
effect was being caused between the gauge and the meter section by beaver dams. A new 
gauge was therefore established at the meter section, which was referred to a temporary 
bench mark placed on the side of a blazed 6-inch poplar tree standing one hundred feet above 
the meter station on the right bank.

CHANNEL.

For sixty feet above the section and one hundred and fifty feet below the channel is 
straight. The bottom is of small rock and gravel and is |>ermanent. The banks are high 
and clear and are not liable to overflow. The current is swift.

DISCHARGE MEASUREMENTS.

Measurements are made by means of a cable carrier travelling on a cable stretched 
across the stream at the section. Sufficient measurements have been taken to define a 
discharge curve.

ACCURACY.

The curve is well defined over a range in stage of 1.3 feet for open water conditions. 
Discharge curve for winter conditions is not so well defined.

Discharge Measurements of Shell River at Asessippi , 1915.

Date. Engineer? Meter
No. Width. Area of 

Section. Velocity.
Gauge
Height. Discharge.

Feet. s<|. ft. Ft. per sec Feet Sec. ft.

•Ian. 20. M. S. Madden. 1,402 28 15-9 080 93 42 12*0l
Mar. 10 1.402 31 20-7 0-91 94 • 07 20*7‘
April 17 C. U. Allen.. 1.912 45 91-3 3-28 92-94 300-2
April 28 1,912 39 03-9 208 91*73 171*2
May 13 2,018 39 52-9 1-99 91-39 105-3

2,018 38 47-1 2 03 91 • 19 95*5
July 211 1 II Bnyii 1.197 38 46-2 2 14 91-43 9h-9
Sept. 1 1.197 34 30-4 1 40 90*95 53-1
Oct. 20 <:. I). Allen 1.374 30 40-2 105 91*40 60-3

1 lev measurement.
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Daily Gauge Height and Discharge or Shell River at Asessippi for 1915.
[Drainage area 930 square miles.|

Day.

January. February. March April. y Juno

Height
1 )is- Dis-

Height.
Dis

charge. S5X Dis
charge. Height.

Dis
charge. Height

Die-

Sec. ft. l-Wt Sec ft. Feet. Sec ft Feet Sec ft Feet. See. ft. Feet. Sec ft
1 02 b7 02 M7 04 05 04 03 01 tio 158 01 25 70

02 47 02 H7 03 So 04 c»3 01 65 150 01 25 70
3 02 47 02 Ob 03 SO 04 13 01 (il 142 01 24 7b
4 02 02 OH 03 So 01 42 01 57 131 01 24 78

02 5b 03 OS 03 So 04 82 01 52 124 01 26 8(1

ll 02 Oh 02 00 03 05 04 72 91 43 107 01 28 83
7 02 00 Ob 00 03 05 04 52 01 44 100 01 36 06

02 00 02 00 03 05 04 32 01 42 KM» 01 38 00
0 02 00 02 ‘Ml 03 05 04 12 01 30 KM) 01 1(1 102

10 02 fill 02 00 03 05 04 (12 01 32 80 01 43 107

II 02 Oil 02 (Ml 03 85 03 82 01 35 04 01 46 113
12 02 0(1 02 00 03 HI 03 72 01 34 02 01 48 116
13 02 01 02 HI 01 04 03 02 01 30 100 01 48 116
14 03 21 02 HI 01 14 03 42 01 3b 00 01 48 116
15 03 21 02 SI 04 24 03 12 01 36 06 01 48 116

lli 03 22 02 SI 04 *24 03 02 01 36 06 01 4b 116
17 03 02 02 04 01 02 01 102 01 36 06 01 47 115
1* 03 1-' 02 02 01 04 02 01 312 01 35 04 01 47 115
11» 03 43 04 (12 04 04 02 11 242 01 34 02 01 46 113
20 03 43 13 01 (12 05 04 02 11 242 01 32 80 01 46 113

21 03 43 04 (13 05 04 02 (II 222 01 3(1 86 01 47 115
03 It 04 (13 05 01 01 01 202 01 20 85 01 48 116

23 03 44 04 113 05 03 01 01 202 01 28 H3 01 48 116
24 03 24 04 (13 05 13 01 HI 182 01 82 01 48 116
25 03 15 04 04 01 03 01 SI 182 01 26 80 01 47 115

20 03 15 04 04 04 03 01 bl 182 01 26 80 01 46 113
03 15 04 (H 04 03 01 HI 182 01 26 80 01 45 111

2b 03 (10 01 (II 04 S3 01 71 102 01 m 80 01 43 107
21» 03 (10 04 H3 01 71 102 01 26 so 01 40 102
til 02 04 73 01 00 158 01 26 so 01 38 00
31 02 04 03 91 26 1 SO

July. August. Septetnlier. October. November. December.

1 01 37 07 01 30 SO 00 hb 37 01 33 01 01 1(1 102 in 38
01 30 00 01 20 b(l 0(1 03 42 01 34 02 01 4(1 102 01 3b

3 01 3b 00 01 24 7s ‘Ml 05 43 01 35 04 01 10 102 01 38
4 01 3b 00 01 22 (Ml 05 13 01 30 00 01 40 102 01 38

•'» 01 3b 00 01 IS 00 00 03 12 01 30 00 01 28 83 01

o 01 3b 00 01 14 04 0(1 02 41 01 30 00 01 IS 60 01 3b
01 3b 00 01 14 04 OH «Ml 30 01 30 00 01 lb 60 01 38
01 41 11*4 01 14 04 01 03 51 01 30 00 01 3b 00 01 38
01 44 100 01 14 04 01 (Hi 01 30 00 01 3b 00 01 38

10 01 41 104 01 14 04 01 OH 57 01 30 00 01 38 00 01 38

II 01 4b 110 01 13 03 01 10 50 01 30 00 01 38 01 38
12 01 4b 110 01 13 03 01 13 03 01 30 00 01 3b 01 38
13 91 4b no 01 13 03 01 10 07 01 37 07 01 58 01 38
14 01 lb 1 10 01 11 00 01 15 05 01 37 07 01 5H 01 3b
13 01 50 120 01 III 50 01 14 04 01 37 07 01 58 01 38

10 01 50 132 01 Ob 57 •U 14 let 01 37 07 01 4b 01 38
17 01 5b 130 01 (M> 01 14 04 01 37 07 01 3b 01 38
lb 01 04 lib 01 04 52 01 14 04 01 38 00 01 38 01 38
IV 01 70 101) 01 02 50 01 11 04 01 3b 00 01 38 01 38
20 01 70 172 0(1 Ob 40 01 lb 00 01 3b 00 01 38 01 38

21 01 7s 170 0(1 07 45 01 2(1 72 01 3b 00 01 38 01 38
01 lbd 0(1 00 44 01 20 72 01 3b 00 01 38 01 38

23 01 170 0(1 05 43 01 20 72 01 3H 00 01 3b 01 18
24 01 71 0(1 01 13 01 22 75 01 38 00 01 3b 01 48
25 01 Ob 150 00 02 41 01 20 HO 01 38 00 01 38 01 48

01 5 b 130 0(1 01 40 01 2b S3 01 30 KM) 01 30 01 48
01 53 120 01 (Ml lb 01 2b S3 01 30 UMI 01 38 01 18

2b 01 4* no 0(1 Sh 37 01 30 SO 01 30 KM) 01 3b 01 IS
01 44 100 0(1 HS 37 01 31 Hb 01 30 KKI 01 3b 01 4M

til 01 3b 00 «.Ml Hb 37 01 31 SH 01 40 102 01 38 01 48
31 01 33 01 Oil Sh 37 01 4H 102 . 01 48

Note—loe cuiiditume January 1 to April 17, aud November II to December 31. 
Not sufficient information to compute daily discharge*

y
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Monthly Discharge of Shell Hiver at Asessippi for the Year 1915.
I Drainage area two s.|ium miles)

MONTH.

DlS< HAKCK IN Sk< < IND-I' KKT Run-Off

Maximum. Minimum. Mean.
Per

square
Depth in 
inches on 
Drainage

Aren.

Total in acre- 
feet

January. *10 0-011 0*013 015
February '15 0-010 0017 833
March. 0-027 0*031 1.540
April.. . ÎÔ2 ■lull o 172 0 102 0.500
May.. 15b , so 1*11 0- 100 0-122 0.100
June 110 7b 105 0-113 0 120 0.250
July. . 1X0 01 125 0 121-1 0* 155 7 700
August. so 217 50 0-000 0-000 21.450
September sb .17 021 O-OOb 0-070 21.750
October. . 102 01 07 0 lot *»• 12*1 5.050
November '70 0-070 0*085 4.175
December ................. 0-033 0-038 1,850

The Year . 1112 021 0 077 1 1*044 51,713

Notb.—Marked thus (') estimated.

BIRDTAII. CREEK.

Bird tail Creek is one of the small tributaries of the Assiniboine river. It joins t he latter 
in Indian Reserve No. 57. The source of the river is on the south slope of the Riding 
mountains and the course is generally south from the headwaters to the mouth.

The upper part of the drainage area, which is 400 square miles, is very well timbered, and 
lumbering has been carried on in the district. Towards the mouth the land is given up to 
agriculture.

There was some question of a small power development on the river, so records of the 
discharge have been kept. These show that the power output would be very small and 
subject to interruption during the winter months.

BIRDTAIL CREEK AT BIRTI.E,

HISTORY.

This station was established May 14, 1914, by C. 0. Allen.

LOCATION OF SECTION.

The meter section is located on the downstream side of the Birtle traffic bridge, on the 
road between the C.P.R. station and the town of Birtle, one mile from the C.P.R. The I.P. 
is painted on the handrail of the bridge at the left end on the downstream side.

RECORDS AVAILABLE,

The estimates of daily discharge have lieen deduced for the open water seasons of 1914 
and 1915.
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DRAINAGE AREA.

The drainage area is 400 square miles, extending from the Hiding mountains southeast 
to the Assiniboine.

GAUGE.

A vertical staff gauge is secured to the floor of the bridge and is referred to a permanent 
M.H.S. B.M. This B.M. is set to an arbitrary datum about forty feet northeast of the 
upstream north end of the bridge.

CHANNEL.

The stream is confined to one channel at all stages; for two hundred and fifty above and 
one hundred feet below the section the channel is straight. The current is fairly swift and 
the banks are high and clear and not liable to overflow. The bottom of the stream is of mud 
and hard clay, not liable to shift.

DISCHARGE MEASUREMENTS.

The measurements are taken from the downstream side of the traffic bridge under open 
water conditions. For winter conditions measurements arc made from the ice.

ACCURACY.

The discharge curve is only fairly well defined over a i uige in gauge height of three 
feet, extending from 88•A to ill -5.

Discharge Measurements ok Rirdtaii. Creek at Birtle, 1915.

Date. Engineer. Meter
No Width. S^dloi.. Mean

Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. See. ft.

Jau. 22. M. S. Madden. 1,462 210 9-0 88-23 1
Mar. is. 1,402 12 0 1
April 19. C. 0. Allen............... 1,912 52 1 104-5 0-07 89- 10 09-7
April 29 1,912 48-5 87-4 • 0-44 HH-62 38-1
May 11 2,01 s 47-5 79-7 0-28 88-07 22-2
May 31. 2.01S 40-5 78-3 0-31 88 03 24-3
July 31. T. H. Boyd 1,197 48-2 74-0 0-26 88-70 19-2
Sept. 1 . 1.197 40-2 88-48
Oct. 27. C. O. AUen. . 1374 55 5 92-6 0-28 88-92 25-9

1 So discharge.
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Daily Gauge Height and Discharge of Birdtail Creek at Birtle for HH.V
IDruinagf ur«*a 400 square- mil***.]

HU 00

HU 14
ss «♦:>

HH «H

88 40
HH W

HS 44

88 ;44
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Monthly Discharge ok Hirdtail Cheek at Birti.k for the Year 1915.
[Drainage area 400 square miles.]

Discharge in Skcond-Fket. Run-Off.

MONTH. Per Depth in
Maximum. Minimum. Mean. square inches on Total in acre-

Drainage feet.
Area.

‘0
>0
Ml

April.............
May...................................

*45 0112 0-125 2.1)78
41 18 25 0 002 0-071 1,537

June............. 63 13 34 0 086 0 096 2,023
July.............. S7 29 49 0122 O 140 3.013
August....... 28 0 0 012 0-014 :i()7
September. 45 0 24 0*060 U-067 1,428
< )ctober.... 62 34 50 0*125 0-144 3,074
November. ■45 0*112 0-125 2.678
December.............. •20 0-050 0*058 1.230

The Period. . XT 0 25 0 062 0-839 17.968

Note.—All marked thus (') estimated.

LITTLE SASKATCHEWAN RIVER.

The source of the Little Saskatchewan river is on the southern slope of the Riding 
mountains. It flows in a general southeastern direction until it reaches the town of Minne- 
dosa in Tp. 15, R. 18, W.P.M.'at which point it turns and flows almost southwest to its 
junction with the Assiniboine river in Tp. 10, R. 20, W.P.M. about eight miles west of the 
city of Brandon.

The drainage area is 1,040 square miles. In the upper part of the basin there are 
numerous small lakes, and in this section the greater part of the drainage is obtained. The 
largest tributary, the Rolling river, enters the Little Saskatchewan about thirteen miles 
above Minnedosa.

In the upper waters the country is covered to a considerable extent by stands of good 
merchantable timber, a considerable portion of which is within the forest reserve. The 
rest of the country drained is very well settled, the land offering splendid opportunity for 
agriculture.

The river valley is well defined, lying between l(X) and 300 feet below the general level 
of the surrounding country. It varies in width between one-quarter of a mile and one and 
one-quarter miles, the course of the river in the valley bottom being very sinuous, almost 
doubling its length over the total length of the drainage basin.

A number of small towns are to be found along the course of the river, as Rivers, < lautier, 
Rapid City, Riverdale and Minnedosa, the latter having a population of about 1,700. There 
are possible power sites on the river, three of which have been developed, these are al 
Minnedosa, Rapid City and the Brandon Power Company's plant about two miles from the 
mouth of the river.

LITTLE SASKATCHEWAN RIVER AT MIDDLETON BRIDGE.

HISTORY.

A metering station was established on the Little Saskatchewan at Middleton Bridge 
on May 17, 1915, by E. B. Patterson, and from that date this station has been in operation.
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LOCATION OF SECTION.

The metering section is located on the downstream side of what is locally known as 
Middleton bridge, situated in Sec. 6. Tp. 20, R. 20, W.P.M., and approximately eighteen 
miles north of the town of F.lphinstone. The Initial Point is painted on the east end of the 
handrail of the bridge.

RECOUDS AVAILABLE.

Daily gauge readings have been taken from the time of the establishment of the station 
to the end of the year 1915. Discharge measurements have been made at various stages 
throughout this period, and from these estimated daily discharges have been computed for a 
period from May 17 to November 9, 1915. From the latter date to the end of the year 
iee cover conditions prevailed, and the information obtained is not sufficient to allow the 
estimating of daily discharges.

DRAINAGE AREA.

The drainage area tributary to the river at this metering station is 184 square miles.

OAtIUE.

A six-foot vertical staff gauge has been secured to a pile on the drownstream side of the 
bridge near the left bank. This gauge is referred to a B.M. on a 10-inch blazed poplar tree, 
twenty feet west of the bridge on the north side of the road. This B.M. is set to an arbitrary 
datum.

CHANNEL.

The section of the river on which the station is located is curved both above and below, 
but the current is sluggish and even across the section. On account of the bridge embank
ment the entire flow of the stream must cross the section even under high water conditions.

DISCHARGE MEASUREMENTS.

The discharge measurements are taken by wading during low water and from the 
bridge when medium or high water conditions prevail.

ACCURACY.

Throughout the stage met with during the time observations have been made on the 
river at this point the discharge curve is not well defined.

Discharge Measurements of Little Saskatchewan River at Middleton Bridge, 1915.

Date. Engineer. Muter
No. Width. Area of 

Section. Velocity Height. Discharge. Remarks

May 17. E. H. Patterson. . 1,921)

Feet.

IK

Sq. ft.

0 1

Ft. per

1-37

Feet.

88 • 50

Sec. ft.

8*3 Not regular sec.
May 25. 1.920 IK 0 1 0-73 sk 47 4 4
May 2S 1.920 0-00 88-45 3*0
May 29 1,920 18*5 5 0 000 88-44 3*4

1.920 19 0-44 88-39 2*4
1,920 90 MO 007 89-27 40-3 Regular section.
1.920 21 8 4 0-04 KK • 03 5*4 1 mile aljove regu-

luly 24 Cl. K. (lainsford. 1,435 9K 131-2 0-2K 89*87 37*2
lar.

Regular section.
Xug. 24 . H. H. Pratt, 1,490 9h 03-0 o 15 89*15 90
Sept. 25. (1. K. (lainsford. 1.190 90 70-3 0 15 89*25 11*4
Xov. 0. 1,190 99 03-5 u:i2 89*17 20*3
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Daily Gauge Height and Discharge of Little Saskatchewan River at Middleton
Bridge for 1915.

(Drainage area 184 square miles ]

January. February. March. April. May. •Itme

Day.
f aMllfri' I >i<- Dis- ( Inngp Dis- Ci auge Dis- Gauge Dis- Dis-
Height. charge. Height. charge. Height charge. Height. charge. Height. charge. Height. charge.

1
Feet See. ft. Feet. See. ft. Fee. See. ft. Feet. See. ft. Feet. Sec. ft. Feet.

88 39
Sec. ft

3

3
88 38 
MS 39

3
3

4 88 30 3
00 00 40

0 00 10 51
00 10 51

8 so 71 30
0 so 37 20

10 89 20 18

II 89 20 18
12 80 20 18
13 88 90 II
14 88 01
15 88 01 0

16 88 01 0
17 SS 40 4 88 00 0
IS SS 50 5 88 03 0
10 88 .*>1 4 88 01 0
20 88 51 4 88 03 0

21 88.51 4 88 81 9
22 88 50 4 88 8| 0
23 88 40 4 88 SO 0
24 88 40 4 .88 81 0
25 88 48 4 88 81 9

20 88 40 4 88 70 8
27 88 45 4 SO 01 12
28 88 45 4 88 00 11
20 88 45 4 88 00 11
30 88 44 3 88 00 II
31 88 44 :«

July. Auguat. September. October. November. Dew

88 70 8 80 80 30 88 80 9 89 20 17 89 20 17 89 00
2 88 70 8 so 81 34 88 SO 9 89 20 17 89 20 17 89 00
3 88 71 7 so 71 30 88 8| 9 89 30 20 89 20 17 89 00
4 88 81 80 00 29 88 70 8 89 30 20 89 20 17 89 00
5 88 81 11 80 00 29 88 70 * 89 30 * 89 10 15 89 00

ti 88 08 7 80 00 29 88 70 s 89 30 20 89 10 15 89 00
7 88 00 0 SO 00 29 88 80 89 30 20 89 00 13 89 00
8 88 50 80 00 29 88 90 11 89 30 20 89 00 13 89 00
9 88 00 0 80 00 29 89 10 15 89 30 20 89 I Mi 13 89 00

10 88 71 7 89 50 20 89 10 15 89 20 17 89 00 89 00

11 89 51 24 89 20 89 10 15 89 20 17 89 00 89 00
12 80 so 30 so 50 20 89 11 14 m 20 17 89 00 89 00
13 SO 80 30 80 40 23 so 00 13 89 20 17 89 00 88 90
14 >0 80 30 SO 40 23 SO 20 17 89 10 89 00 .88 SO
15 89 01 39 80 40 23 89 30 20 89 10 15 89 00 88 70

10 SO 00 41 80 40 23 89 30 20 89 10 15 89 00 88 00
17 so 01 30 SO 40 23 89 30 20 89 10 15 89 00 88 00
18 SO 01 30 so 40 23 89 20 17 89 00 13 89 00 88 00
10 89 01 30 SO 40 23 89 40 23 89 00 i.i 89 00 88 00
20 so 80 30 SO 30 20 89 40 23 89 00 LI 89 00 88 50

21 SO 80 30 80 30 20 89 30 20 89 00 13 89 00 88 50
22 so 80 30 so 30 20 89 30 20 89 00 13 89 00 88 50
23 80 80 30 SO 30 20 89 30 20 89 00 13 89 00 88 50
24 so1 70 32 so 10 15 89 20 17 m 00 13 89 00 40
25 sO 80 30 so 00 13 89 20 17 89 00 13 89 00 88 40

20 80 80 30 80 00 13 89 20 17 89 10 15 89 00 89 40
27 SO 80 30 SO 00 13 89 20 17 89 20 17 89 00 89 41
28 SO 70 32 89 00 13 89 31 IS 89 20 17 89 00 89 II
29 80 70 32 SS 90 1 1 89 30 20 89 20 17 89 00 89 II
30 80 70 32 88 90 1 1 89 20 17 89 20 17 (Hi 89 II
31 80 70 :iz 88 80 9 89 20 17 89 II

Station established May 17.
Note.—Ice conditions from November 10 to end of year

Information insufficient, to compute daily discharges
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Monthly Discharge of Little Saskatchewan River at Middleton Bridge for Period

May November, 1915.
I Drainage area 184 square miles, j

MONTH.

Discharge in Skcond-Fe ÎT. Rvn-Off.

Maximum. Minimum. Mean. square
Depth in 
inches on 
Drainage 

Area.

Total in acre- 
feet .

Muv •5 0*027 0*031 307
June 51 :i 14 0 07ft 0-085 8.33
July 41 20 0-041 0-103 1.000
August :h. i) O-120 0-138 1.350
September 23 s 1ft 0 087 0-007 052
October 20 13 1ft 0-087 0- 100 081

Ml 0-040 0-055 530
December............................

Thu Period.... 51 3 15 0-084 O-ftflO 0.502

Note.—Marked thus (') estimated.

LITTLE SASKATCHEWAN AT ELPHINSTONE.

. HISTORY.

A metering station was established on the Little Saskatchewan near Elphinstone on 
May 10, 1915, by E. B. Patterson, and observations have been carried on at this station 
since that date.

LOCATION OF SECTION.

The section is located on the downstream side of the traffic bridge known as Indian 
bridge, one and one-half miles north of the town of Elphinstone. The I.P. is painted 
on the handrail at the west end of the bridge.

RECORDS AVAILABLE.

From May 10, 1915, to the end of the year daily gauge heights have been recorded, 
and at various times discharge measurements have been made covering the greater part 
of the range in stage recorded by the daily gauge height. Estimates of daily discharge have 
been made for the period from May 10 to November 13. From November 13 to 
the end of the year ice cover conditions obtained, and s ~ " information lias not been 
secured to allow the estimating of daily discharges for this period.

DRAINAGE AREA.

The drainage area tributary to the river at this point is 380 square miles.

GAUGE.

A six-foot enamelled staff gauge has been secured to a pile on the upstream side of tin 
gauge near the left bank. This gauge is referred to a B.M. located fifty-five feet east of 
the bridge. The B.M. is set to an arbitrary datum.

25f -Si

8822
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CHANNEL.

The channel is straight for about one hundred feet below the section, but above it is 
curved for about three hundred feet; the right bank above and below the section is liable 
to overflow during high water, but the embankment would prevent overflow at the section. 
The bed of the stream is composed of boulders and not liable to shift.

DISCHARGE MEASUREMENTS.

The discharge measurements at this station are taken either by wading during low- 
water or from the bridge during high water.

ACCURACY.

Throughout the range in stage recorded by the daily gauge height the discharge curve 
is well defined.

Discharge Measurements ok Little Saskatchewan Hiver at Indian Bridge, Ki.phin-
stone, 1915.

Date. Engineer. Meter
No. Width. Velocity.

Gauge. 
Height. Discharge.

Feet. Bq. ft. Ft. per wee Feet. Sec. ft.

May 10 E. H. Patterson. . 1,920 21 21-7 0-73 03*42 15*9
May 18 1.020 24 23-4 0 90 03*53 23*2 «
May 20 1,020 24 IKS 0 07 03*41 12*6
May 27. 1.020 24 210 0 00 03*40 14*4
Mav 28 1,020 27 10-1 0 00 03*40 15 S1
June 7 1,020 74 47-2 110 03*80 54*9
June 17 1,020 25 21-5 0-70 03*50 16 4
July 24 (I K. Gainsford 1.435 00 55*2 I 57 03*02
Aug. 24. Il H. Pratt. 1,100 36 21-4 1 25 03*50 20*8
Sept. 25. ( i. K. Gainsford 1,100 09 48 0 1-21 03*82 58*8
Nov. 6. 1,100 00 48-7 ,05 03*81 51 • l

1 Not at regular section.



PROGRESS H K PU UT OP THE MANITOBA H Y DRUM ET R! (' SURVEY 101

SESSIONAL PAPER No. 25f

Daily Gavob Height and Disc harue or Little Saskatchewan River at Indian
Bridge, Elphinstone, for 1915.

[Drainage area 380 square miles.)

January. February. March. April. May. Juae.

C laugc Dis- Dis- Dis- Dis- Gauge Dis- Dia-
Height. rhume. Height. charge. HriuM charge. Height. rhantc. Height. charge. Height. charge.

Feet. Sec. ft. Feet. Ser. ft. Feet- Sec ft. Feet. Sec. ft. Feet. See. ft Feet. Sec.ft.
1 93.41 15

93 40 15
3 93 39 14
4 93 38 14

93 59 20

0 93 77 40
93 80 01
93 84 57
93 80 01

10 03-42 10 93.87 03

11 93-45 17 93 85 59
12 93 49 19 93 • 78 47
13 93 49 19 93 04 31
14 93 49 19 93 58 20
13 93 53 22 93 52 21

10 93 57 25 93 51 21
17 93 54 23 93 .VI 20
IX 93 53 22 93 49 19
10 93 49 19 93 48 19
20

21 17 03 fi0
22
23
24

93 41 15 93 02 29

20 93 40 15 93-67 34
93 40 15 93 74 42

28 93 41 15 93 78 47
20 93 44 17 93 70 37
30 93 66 33
31 93 42 io

July. August. Srpl. infer. October. November. Decemlx-r.

1 93 04 31 93 82 54 93 14 17 93 82 54 93 84 57 94 09
93 01 28 93 81 52 93 43 10 93 83 •vs 93 83 55 94 24

3 93 60 -'7 93 77 40 93 17 18 93 80 01 93 81 52 94 12
4 93 59 20 93 72 40 93 45 17 93 87 03 93 77 46 93 99
5 93 59 20 93 72 40 93 44 17 93 80 01 93-70 45 94 02

0 93 55 24 93 70 37 93 45 17 93 80 01 93 80 50 94 12
93 52 21 93 08 35 93 52 21 93 80 til 93 74 42 94 14
93 50 20 93 07 34 93 02 29 93 84 57 93 72 40 94 22

9 93 50 20 93 00 33 93 03 30 93 82 54 '93 73 41 94 29
10 93 51 21 9.3 02 29 93 00 93 81 52 •93 74 42 94 30

11 93 56 24 93 61 28 93 00 27 93 81 52 •93 75 44 94 24
12 9.3 07 34 93 01 28 93 00 27 93 81 52 •93 70 94 33
13 93 93 7.-> 93 00 27 93 00 27 9.3 HO 50 93 77 40 94 35
14 93 95 SO 93 59 20 93-71 38 93 79 49 93 85 94 39
15 93 90 90 93 57 25 9.3 75 44 93 79 49 93 83 94 43

10 94 OK 112 93 • 55 24 93-76 45 93 79 49 93 89 94 40
17 94 07 no 93-54 23 93 70 45 93 79 19 93 90 94 37
18 94 05 105 93 53 93 77 40 93 79 49 93-91 94 41
19 94 03 100 93 52 21 93 78 47 93 79 49 93 91 91 42
20 91 01 95 93 51 21 93 81 52 93 78 47 93 92 94 43

21 »;i iw 90 93 73 41 h:i m 57 93 78 47 93 92 94 47
93 97 85 93-110 33 93 83 93 75 44 93 90 94 55

23 93 95 HO 93 60 93 82 54 93 75 44 93 85 94 57
24 93 92 72 93 57 25 93 81 93 75 44 93 92 94 57
25 93-90 08 93 53 22 93 82 54 93 82 54 93 92 94 58

20 »:l ss 04 93 52 21 93 81 52 93 78 47 93 92 94 58
93 85 a§ 93 50 20 93 81 52 93 82 54 93 91 94 50

28 93 83 93 49 19 93 8| 52 93 80 01 93 92 91 71
29 93 82 54 93-48 19 93 82 54 93 91 70 9.3 99 94 75
30 9.3 78 47 93 49 19 93 84 57 93 80 01 94 02 94 79
31 93 77 40 93 40 18 93 SO 01 94 82

Note, («auge height» marked thus (0 interpolated.
Ire conditions from November 14 to December 31.
Not sufficient information to compute daily discharges.
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Monthly Discharge of Little Saskatchewan River at Indian Bridge, Elpiiinstone,

FOR 1915.
[Drainage area 3SO square milea.l

MONTH.

Discharge in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
Per

square
mile.

Depth in
inches on 
Drainage 

Area.
Total in arre- 

feel.

Mav.......................... l10
3»

0*042 0*048 084
03 14 0 087 0*097 1.000

July................. 112 20 ÔN 0- 153 0*170 3.575
August....... :>4 is 20 0-070 O-ONs 1.780
September............. hi 38 0-100 0*112 2.200
October.....................
November......... ..............
December..........................

70 44 51
>30

>.»
ii 142 
0-079 
0*013

0*104
0*088
0*015

3.325
1.780

307

The Period. . 112 14 33 0*086 0*78N 15.971

Note.—Marked thus lb estimated.

CLEAR CREEK.

Clear Creek is one of the tributaries of the Little Saskatchewan in the northerly section 
of the drainage area. Its source is in Clear lake, front which it derives its name, and from a 
point at the westerly end of the lake in Tp. 20,11.19, W.P.M., it flows almost due west for a 
distance of nine miles to its junction with the Little Saskatchewan.

The importance of this creek lies mainly in the fact of its being the outlet of Clear lake. 
At its head a storage dam has been built to conserve the run-off from the area tributary to 
the lake, for the use of the power developments on the Little Saskatchewan.

CLEAR CREEK ABOVE JUNCTION WITH LITTLE SASKATCHEWAN.

HISTORY.

A metering station was established on Clear creek by E. B. Patterson on May 31, 
1915, and from that time to the end of the year the station has been operated.

LOCATION OF SECTION.

The section is located on the creek one mile upstream from its junction with the Little 
Saskatchewan. The Initial Point is a three-inch poplar post, three feet from the water’s 
edge on the right bank, and indicated by the painted letters “I.P.”

RECORDS AVAILABLE.

rrom the time of the establishment of the station gauge readings have been made 
tri-weekly. Sufficient meterings have been made to define a discharge curve covering the 
range in stage met with, and estimated daily discharges are available to the end of 1915.

drainage area.

The drainage area tributary to the creek at the metering station is ninety-five square 
miles.
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OAV'OE.

The gauge at this station is a six-foot enamelled staff gauge secured to a post driven into 
the bed of the creek and braced. This gauge is referred to a B.M. set to an arbitrary datum, 
located 50 feet northeast of Initial Point. The bench mark is a four-inch poplar stump 
painted red, marked “ M.H.8. B.M. El. 100.00.”

CHANNEL.

The stream throughout its course is very sinuous, but the station is located at a point 
where the channel is fairly straight. The bed of the stream is gravelly and not liable to 
change. During high water the left bank is liable to overflow, but this condition would not 
likely hold for any extended period.

DISCHARGE MEASUREMENTS.

The discharge measurements at this point are made by wading.

ACCURACY.

For the range in stage covered by the discharge measurements the discharge curve is 
well defined.

Discharge Measurements of Clear Cheek above Junction with Little 
Saskatchewan River, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section.
Mean

Velocity. Height. Discharge.

Sq. ft. Ft. per sec Feet. See. ft.

May 10 E. B. Patterson... 1,920 7-5 30 0-85 2-6
May 1!» 1,920 12-0 8-8 0-46 93 07 4-0
May 31 1,920 120 10-4 0-63 93-22 0-5

1,920 12-0 10-4 0-50 93-20 5-8
lune 5. 1,920 12-8 10-9 0-63 93-23 0-8
June 15. “ 1,920 126 9-4 0 43 93-11 4-0
July 24 U. K. Gainsford 1,435 11-5 15-2 0-37 93-13 5-6
Aug. 24 H. H. Pratt............... 1,490 12-2 12-3 0*23 93-14 2-9
Sept. 25. G. K. Gainsford 1,190 14 0 18-2 108 93-77 19-7
Nov. 6. 1,190 140 15 0 0-98 93-54 15-3
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Daily Gauge Height and Discharge of Cleak Creek at Junction with Little 
Saskatchewan River for 1915.

[Drainage area 95 square miles.]

Day

January.

Gauge j Dis- 
ileight I charge.

Feet. Sec. ft.

Height
Dis- ( iuuge 

Height
Dis

charge.

April.

Il.’^ht

Feet.

Din-

May.

Height. I)is-

93 07 
93 II

Din-
charge.

July. August. September October Novemlfcr. Dec

1 93 07 4 03 77 20 93 02 10 94 17
2 0.3 14
3 03 00 4 03 50 10 94 12
4 03 12 4 03 72 10
5 93 22 93 59 10

6 93 12 4 03 12 4 03 72 10 93 54 14 04 27
7 93 12 4
8 03 07 4 03 22 0 03 72 10 93 54 14 04 27
0 03 12 4

10 03 29 s 03 30 11 04 14

11 03 02 3 03-64 17
12 93 27 S 94 04
13 03 05 3 03 02 III 03 57 15 03 87
14 03 12 4
15 03 72 10 03 04 17 94 27 33 94 07

lit 93 34 10 03 05 :i
17 !i:i 7» 21 03 92 94 14
18 03 07 4 03 02 in
19 03 32 0 03 80
21) 03 12 4 03 82 22 03 02 10 94 07

21 93 22 0
22 03 74 10 03 02 10 03 99 04 12
23 03 27 * ■.<1 in
24 03 13 5 03 I I 03 74 10 94 02 94 32
25 03 05 3 03 77 20 03 07 18

21» 93 12 4 93 82
27 03 02 •i 03 72 10 03 00 18 94 32
28 03 12 4

03 74 10 03 00 18 03 97 mi?
30 93 12 4 93 07 4
31 04 32
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Monthly Discharge of Clear Creek at Junction with Little Saskatchewan River

FOR 1915.
(Drainage area 95 square miles.]

MONTH.

Discharge in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
Per

square
Depth in 
inches of 
Drainage

Total in acre- 
feet.

Mm >6 0*063 0-001 307
Id 4 6 0 063 0-070 367

July........................ 10 4 6 0-003 0-073 360
August.. !» 3 4 0 042 0-048 240
September. 4 14 0147 0-164 833
October................................ 20 16 IS 0- ISO 0-218 1.107
November........................... 33 *12 0*120 0141 714

The Period.............. 33 4 9 0-098 0-775 3,9.33
Note.—Marked thus ]l) estimated.

LITTLE SASKATCHEWAN RIVER AT BEILBY’S BRIDGE.

HISTORY.

The station on the Little Saskatchewan was established on March 18, 1914, by 
W. J. Ireland, under ice cover conditions. It was found when the ice went out that the location 
was unsatisfactory on account of eddies on the section, and a cable carrier station was 
established downstream from the bridge. This station has been in continuous operation 
since that time.

LOCATION OF SECTION.

Tiie meter section is located four hundred feet downstream from Beilby's traffic bridge. 
It is twelve miles northwest of Minnedosa, five miles west of Clan William and one and one- 
half mile downstream from the junction of the Little Saskatchewan and Rolling rivers.

RECORDS AVAILABLE.

Records of daily gauge height have been secured from April 25, 1914. Sufficient 
meterings have been made to define a curve and estimate daily discharges during the open 
water season from April 25 to November 29, 1914, and from April 12 to November 
11. 1915. During the closed water season of 1915 sufficient infomartion was not obtained 
for computing daily discharges.

DRAINAGE AREA.

The area tributary to the Little Saskatchewan above Beilby’s bridge is 1,120 square 
miles.

GAUGE.

A nine-foot vertical staff gauge is secured to a pile, sixty-four feet from the north cud 
of the bridge on the downstream side. It is referred to a permanent M.H.S. B.M., located 
seventy-three feet north of the north end of the bridge. This B.M. is set to an arbitrary 
datum.
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CHANNEL.

For five hundred feet above the section and three hundred feet below, the channel is 
straight. At all stages the river is confined to one channel, the bed of the stream is of 
sand and gravel and fairly permanent, the banks are low and subject to overflow at extreme 
stages.

DISCHARGE MEASUREMENTS.

Discharge measurements are made by means of a cable carrier, which travels on a 
cable which is stretched across the river at the section. The measurements cover a range 
in stage of 2'5 feet.

ACCURACY.

The discharge measurements taken do not define the discharge curve very well, due to 
difficulty in obtaining accurate soundings at the section.

Discharge Measurements ok Little Saskatchewan River at Beilby’s Bridge, 1915.

Date. Engineer. Meter
No. Width. itethn. Mean

Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per see Feet. Sec. ft.

C. O. Allen. 1,912 60 0 480 M*9i i
Jan. 23. M. S. Madden 1,402 370 20-6 0-02 93-89 0-5»
Mar. 20 1,402 25 0 7-6 012 93-98 U-9*
April 15 ('.(). Allen. 1,912 75 -5 190-3 0-87 94-69 166-5
April 25 1,912 74-2 160-4 0-57 94 • 24 91-6
May 14 2,0 is 74-0 129-0 0-37 93-89 47-7
May 2(1 E. B. Patterson 1,920 74 0 134-8 0-50 93-97 67-1
June 5. C. O. Allen. . 2,01S 74 0 117-9 0-31 93-68 36-5
June 11 E. B. Patterson 1,920 76 0 162-9 0-62 94-19 96-3
June 23 “ 1,920 76 0 151-4 0-58 94-15 87-5
■Inly 20 ( i. K. Guinsford 1,435 77-0 172 It 0-62 94 • 43 106-3
Aug. 19. H. H. Pratt.. . 1,496 740 91-4 Oil 93-75 9-8
Sept. 23. G. K. Gainrford 1,196 76 0 133-0 0-41 94-08 54-5
Oct. 29. C. O. Allen............. 1,374 70 0 148-0 0-57 94-09 84-4

1 No How. Water Hooding ice.
2 Ice measurement.
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Daily Gauge Height and Discharge or Little Saskatchewan River at Beilhy’s
Bridge for 1915.

[Drainage area 1,120 square miles.]

January. February. March. April. May June

Day.
Dis- Dis- Di Di- Dis- Dis-

Height. charge. Height. charge. Height charge. Height. Height. charge. 1 leight. charge.

Feet. Sec. It Feet. Ncc ft Feet. Sec. it. K.HD See. ft. Feet. Sec. ft Feet. f,
1 94 99 0 94 02 94 07 75 93 73 37

94 97 96 i.; 91 05 73 . 72 30
3 95 7S 94 02 09 93 72 30
4 93 99 00 93 72 305 94 *>7 95 74 94 97 04 93-75 40

0 94 93 95 73 94 95 02 93 77 42
94 77 94 91 57 93 79 44

s 95 ts 91 H7 .53 93 97 04*
!» 95 05 94 75 95 52 94 82 47 91 17

10 HÔ -A 91 81 49 94 18 88

11 94 12 95 25 91 85 51 94 19 90
12 95 17 250 91 87 53 94 22 91
13 95 07 94 53 91 N9 194 94 M> 91 22 94
14 94 71 107 94 89 91 19 «.Ml
15 94 02 94 (19 100 91 90 -a 94 12 81

1<> 95 21 »i ai 94 07 157 94 94 00 #4 1H 90
17 94 07 1.17 94 99 00 94 19 90
IN 94 63 151 94 05 73 94 17 87
19 93 N7 95 29 94 til 148 94 01 08 94 17 87
20 93 98 1 91 47 128 93 97 04 94 19 90

21 94 45 125 93 95 02 94 17 87
22 94 39 117 93 91 94 15 84
23 93 89 i 95 37 95 93 94 32 107 93 89 55 94 17 87
24 94 29 103 93 87 53 94 19 !Ml
25 94 27 h*i 93 85 51 94-21 92

2(1 94 02 95 19 94 22 94 93 81 40 94 22 94
27 95 95 94 17 87 93 77 42 t»4 25 97
28 94 15 85 93 70 41 94 29 103
29 91 12 HI 93 75 40 94 32 107
30 94 27 95 73 94 09 77 93 74 38 tH 27 100
31 93 73

July. August. September. October. November. December.

1 94 17 *7 93 97 04 93 75 40 94 09 77 94 15
2 94 15 .84 93 97 04 93 74 38 94 12 81 94 13
3 94 11 79 93-95 02 93 73 37 94 13 82 94 11
4 94 09 77 93 95 02 93 72 30 94 14 83 94 09 94 37
5 94 07 75 93 95 02 93 72 36 94 15 85 94 07 75

(I 94 05 73 93 93 59 93 72 30 91 17 87 91 05 7«
94 03 70 93 92 58 93 72 36 91 19 90 94 05 73 94 39

8 93 99 00 93 91 57 93 72 30 94 22 94 91 00 74
9 93 95 02 93 89 93 72 30 94 22 94 94 07

10 83 92 58 93 87 53 93 72 36 94 52 135 94 07 75

11 93 91 57 93 87 53 93 77 42 94 52 135 94 09 77 94 42
12 93 89 55 93 87 53 93 79 44 94 42 121 94 10
13 93 87 53 93 85 51 93 82 47 94 37 114 94 II
14 93 87 53 93 77 42 93 83 48 94 32 107 94 12
15 93 97 04 93 77 42 93 87 53 94 22 94

10 94 17 87 93 70 41 93 92 58 94 17 87
17 94 22 94 93 75 40 93 95 02 94 16 SO 94 15
18 94 32 107 93 75 40 9.3 95 62 94 15 85 94 47
19 94 37 114 93 75 40 93 95 02 94 13 82
20 94 42 121 93 75 40 93 97 64 94 11 79 94 19

21 94 39 117 93 75 40 93 97 64 94 07 75 94 45
22 94 37 114 93 75 40 66 73
23 94 32 107 93 75 40 94 02 69 70 94 22
24 94 27 100 93 75 40 73
25 94 17 87 93 75 40 75 73 95 43

20 94 07 75 93 75 40 91 07 75 75
27 94 12 81 93 75 40 94 05 73 94 09 77 94 25 94 41
28 94 07 75 93 75 40 94 05 73 79
29 94 02 09 93 75 40 94 07 75 82
:io 93 98 05 93 75 40 94 09 77 85 94 29
31 93 97 64 83 75 40 94 16 86 94

Information insufficient to compute daily discharges
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Monthly Discharge of Little Saskatchewan River at Beilby’s Bridge for the Year

1915.
|Drainage area 1,120 square miles.)

MONTH.

Discharge n Second-Feet Kcn-Off,

Maximum. Minimum. M™"
Per

square
mile.

Depth in 
inches on 
Drainage 

Area.

Total in acre- 
feet

0 0.000 0.000 0
>0 0.000 0.000 0

0*002 0-002 120
250 *95 hi >,s:> 0-095 5,600

May...................................... 75 37 56 0 050 0-058 3,460
107 36 7s 0 070 0-078 4,65U

July....................................... 121 53 SO 0 071 0-082 4,925
August........... 64 40 4S 0 043 0-050 2,950
September. 77 36 54 0-048 0054 3,225
October...................... 135 69 ss 0 079 0-091 5,4011
November............................ 85 >40 0 036 0 040 2,380
December............................. »8 0-007 0-008 492

The Year.......... 250 46 0-041 0-558 33,192

Note.—Marked thus (*) estimated.

LITTLE SASKATCHEWAN RIVER AT MINNE1XISA.

HISTORY.

A station was first established on the Little Saskatchewan at Minneilosa in October. 
1912, by W. G. Worden at the highway bridge town. This was abandoned and
later one was established by C. O. Allen at the power house on July 13, 1914. This station 
is still in operation.

LOCATION OF SECTION.

The meter section is located on the upstream side of the traffic bridge crossing the 
Minneilosa Power Company’s intake, and about three-quarters of a mile from the C.P.R. 
station.

RECORDS AVAILABLE.

A gauge height record was kept at the old station on the highway bridge from October 
14 1o November 2, 1912. A record of daily gauge height has been kept at the head 
and tailwatcr of the Minnedosa Power Company from June 2, 1914, to the end of the 
year 1915.

DRAINAGE AREA.

The drainage area above Minnedosa is 1,200 square miles. The area is not significant 
in this case, as the station is only used to determine the discharge through the power plant.

GAUGE.

The gauge in the headrace is a six-foot vertical stall enamelled gauge fastened to the 
intake wall of the power plant on the left hand side. The tailraee gauge is a six-foot vertical 
staff enamelled gauge fastened to the side of the retaining wall in the tailraee on the right 
hand side.

6^04
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The channel al I lie meter seel ion is that fonni'd by tin* intake for the |rower plaiil.

U1SVHAHUE MKAHUREMENTS.

Measurements are taken from the bridge across the intake.

ACCURACY.

Owing to the fact that the discharge is controlled entirely by the operation of the power 
station and quite irrespective of gauge heights, no discharge curve has been constructed.

Discharge Measurements of Little Saskatchewan Intake at Minnedosa Power

House, 1915.

Date. Engineer. Meter
No. Width. Vehjehy. Height. Discharge.

Feet. Sq. ft. Ft. per see. Feet. Sec. ft.

April 15. ( \ (). Allen. 1,912 ltt-5 1 OS • 5 0-55 1,547-72 92-9
M ay 14 2.0 IN 19-5 252 0 0 39 1.052-12 98-3

2.0 IS 19 0 239-8 0-39 1.051-22 93-5
23 E. B. Patterson 1.920 19-5 208-7 0-30 1.653- 14 90-7

Inly 20 Ci. K. (lainsford 1.435 190 279-5 0-29 1,053-32
Aug. IS H. H. Pratt. 1.190 19*5 213-4 0-33 1,051-04 09-3
Oct. 29 ( ’. (). Allen 1.374 19 0 271-0 0-33 1,652-91 stMt

HOI.LINO RIVER (ERICKSON’S BRIDGE).

HISTORY.

A metering station was established on the Rolling river at Erickson's bridge on May 4, 
1915, but it was only operated for a short time, owing to interference with the control points 
on the stream in this locality through the workings of beavers above and below the section.

LOCATION OF SECTION.

The section is located thirty feet downstream from Erickson's bridge on the E. Uumdary, 
See. 21, Tp. IS, R. 18, W.P.M. The Initial Point is painted on a fence post on the right 
hank. .

RECORDS AVAILABLE.

From May 3 to June 22, 1915, records of gauge height and estimated daily discharges 
are available, also miscellaneous discharge measurements taken through the summer 
of the same year.

DRAINAGE AREA.

The drainage area tributary to the river at this point is 112 square miles.



OP’X

Taken by E. B. Patterson.
Little Saskatchewan Drainage Area—Rolling River Meter Section at Erickson’s Bridge.

GAUGE.

A six-foot vertical staff gauge is secured to a pile on the downstream side of the bridge 
above the section. This gauge is referred to a B.M. set to an arbitrary datum and located 
twenty yards northwest of bridge. The B.M. is a notch cut in the root of a spruce tree.

CHANNEL.

The channel at the section is straight for a short distance above and below. The bed 
of the stream is of a gravelly nature. The left bank is liable to overflow in times of high 
water.

DISCHARGE MEASUREMENTS.

All discharge measurements are taken by wading.

ACCURACY.

(hi account of the variable control which led to the abandonment of the station, the 
accuracy is not high.

Discharge Measurements ok Rolling River at Erickson's Bridge, Danvers, 1915.

Date Engineer. Meter
No. Width. Area of

Velocity.
Gauge.
Height. Discharge.

Feet. Sq. ft. Ft. per see Feet See. ft.

May 4 k. B. Patterson . 1.920 22 20 0 ll-.TII • 711 11*3
0 1.020 20 0 0-31 02 • 74 8*2

13 1.020 23 37-4 OHO 03 • IS 29*8
21 1.020 22 27 0 0-40 92*81 111

June II) 1.020 24 34 • 2 0-7.' 03 12 24 0
1.020 24 30-4 117:1 03- 10 20*7

.lull Jl ( 1. K. Clainsford I.43Ô 20 0 o:>7 03-00 17 0
Sept. _' l 1.100 23 2Ô-2 0- 10 02*07 4*0
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Daily Gauge Height and Discharge of Rolling River at Erickson’s Bridge,
Danvers, for 1915.

11 >! :ii11:ieti■ an a I 1 - square miles.|

Mhs July. j August September. October.

Day
Dis- ( iaugc Dis- Dis- 1 Gauge Dis- ( 1uuge Dis- 1 Gauge Dis-

Height. charge. Height. charge. Height. charge, i Height. charge. Height. charge. I Height, charge.

I'eel See ft. Feet. See. ft. Feet See. ft. Feet See. ft Feel See. ft 1 Feel. 1 See. fl
1 92 50 1

92 50 1
3 92 49 0
4 92 79 11 92 39 II
» •92 70 9 92 50 1

(i 92 74 H 92 00
92 74 S 92 SO 11

s 92 74 92 90 IS
9 92 74 93 00 23

10 92 HO It 93 10 27

II 92 70 9 93 00 50
12 92 SO 14 93 45 40
i:< 93 10 93 00 21
14 93 00 23 93 10 27
îr» 93 10 27 93 20 32 ...

lti 93 00 23 93 00 50 ................... .......................
17 93 00 23 93 00 50
is 92 90 IS 93 10
10 92 73 H 93 10 ............... ...................... ....
20 92 HO 14 92 75 9

21 92 HI 11 93 00 23 93 00 20 1
22 92 70 93 19 29
2:t 92 00
24 92 00
25 92 00 5
20 92 00
27 92 00
2S 92 00
29 92 50 1
:«» 92 50 1
31 92 56 1 ............1............... 1

Note—Marked thus(>) interpolated.

Monthly Discharge of Rolling River at Erickson’s Bridge, Danvers, for 1915.
[Drainage area 112 square miles.)

MONTH

Discharge in Second-Feet Run-Off

Maximum. Minimum. Mean
Per

square
Depth in
inches on Total in 
Drainage feet

am-

May 'id (MlMl 0103 ! 015
o >2:i 0-205 0*229 1,370

July •i:> 0-134 0-155 922
August Ml) 0 089 0 10» 015
September 'll 0 080 0*089 530
October '10 0-080 ()• 10» 015
November Ml oims 0* 109 055
December .......... 1 1............ ■ .................. I...........■■

The Period . 13 0-112 0*891
1

5.32S

Note.—Marked thus (*) estimated.

ROLLING RIVER NEAR C.X.R. CROSSING.
HISTORY.

A metering station was established on the Rolling river at Ut's bridge on June 22, 1915. 
and was in operation throughout the open water season of that year.
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LOCATION OF SECTION.

The section is located on the downstream side of Lee's bridge, three and one-half miles 
from Erickson and one-half mile north of C.N.R. The bridge is in See. 7, Tp. 18, R. 18, 
W.P.M. The Initial Point is painted on the downstream hand rail at the east end of the 
bridge.

RECORDS AVAILABLE.

Prom the date of the establishment of the station, June 22, 1915, to November 12 
daily gauge heights and estimated discharges have been obtained. After the latter date 
ice cover conditions prevailed and the information obtained was not sufficient to allow the 
estimating of daily discharges. Discharge measurements covering a range of two feet were 
obtained.

DRAINAGE AREA.

The drainage area tributary to the river at this point is 235 square miles.

A six-foot vertical staff gauge is secured to the center pile on the dowstream side of the 
bridge. This gauge is referred to a H.M. set to an arbitrary datum located on the root 
of a spruce tree one hundred and fifty feet east of the bridge.

CHANNEL.

The section is located in a slightly curved stretch of the river. The banks are high but 
at extreme high water the right bank is liable to overflow. The bed of the stream is silt 
and is liable to shift in high water.

DISCHARGE MEASUREMENTS.

Discharge measurements are made from the bridge at all stages of the river.

ACCURACY.

The discharge curve for the range in stage covered by the discharge measurements is 
fairly well defined.

Discharge Measurements of Rolling River near C.N.R. Crossing, 1915.

Dale. Engineer. Meter
No. Width. Area of 

Section.
Mean

Velocity. Height. Discharge.

Feet, Sq. ft. Ft. per tec. Feet. Sec. ft.

June 22. K. B. Patterson. . . 1 020 38 77.7 0-73 80*70 .">ti ■ 4
July 111 ( i. K. (iainuford . l.Mô 37 HI -2 o:>3 80*70 43*3
Aug. 20 H. H. Pratt.......... 1.400 34 1S-4 0 10 87*70 2*f>
Sept 24 < 1. K. Uftinsford 1.100 30 5Ô0 0-31 SO* 14 17*3
Nov. 4. . . “ 1.100 30 f>2*8 0-34 80*01 18*0
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Daily Gauge Height and Discharge of Rolling River near C.N.R. Crossing for

1015.
(Drainage area 235 square miles !

Day.
June July. August. September. October. November.

Height
Dis

charge.
Gauge
Height.

Dis
charge. Height.

Dis
charge.

Gauge
Height.

Dis
charge.

Gauge
Height.

Dis
charge.

Gauge
Height.

Dis
charge.

Feet. 8ec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft.
1 so 60 35 88 07 10 KK 40 7 89 35 26 SO 18 21
2 89 47 30 80 03 17 88 40 7 SO 45 29 89 16
3 89 42 28 SO 25 23 88 40 7 89 52 33 so 11 19
4 80 32 25 SO 22 23 88 40 7 SO 00 35 SO 07 18
5 80 32 25 89 18 21 88 50 0 80 64 37 89 01 17

ti 80 31 25 89 11 19 88-72 12 89 09 39 89 04 18
7 89 27 23 SO 03 17 88 80 13 SO 82 44 SO 07 is
8 80 12 20 88 91 15 88 72 12 00 25 03 80 10 19
9 SO 14 20 88-85 14 88 78 13 «.Ml 61 82 SO 13 20

10 89 00 17 88-82 13 88 02 15 90 67 85 8918 21

11 80 15 20 88 84 14 88 98 16 90 67 85 SO 21 W22
12 80 20 22 88 80 14 88 «Ml 15 90 38 69 SO 27 23
13 80-42 28

15 89 35 26 88 70 11 80 02 17 89 75 41

16 89 37 27 88 70 11 89 00 10 89 57 34
17 SO 55 33 88 70 11 SO 10 10 SO 37 27
IK SO 82 44 88 70 11 80 02 17 SO 27 23
10 89-87 40 88-09 11 89 00 17 SO 23 22
20 80 83 44 88 63 10 80 00 17 89 16 21

21 44 88 60 10 18 89 10 19
89 73 40 80-68 38 88 60 10 80 30 24 89 09 19

23 80 72 40 80 • 58 34 88-60 10 80 24 23 so CIS 18
24 80 07 38 80 50 31 88 60 10 89 19 21 SO 11 10
25 80 74 41 80 37 27 88 00 10 80 15 20 SO 13 20

26 89-88 47 89 27 23 88 58 10 80 10 19 80 14 20
27 89 93 40 SO 17 21 88 54 0 80 07 18 80 16 21
2K IK) no 52 SO 10 10 88 51 1» SO 02 17 SO 17 21
20 80 85 45 89 02 17 88 50 0 89 07 18 SO 18 21
30 89 70 30 so 01 17 88 47 8 89 17 21 80 10 21
31 88 00 15 88 40 7 89 19 21

Note.— lue conditions from November 13 to December 31.
Information insufficient to compute daily discharges.

Monthly Discharge of Rolling River at C.N.R. Crossing for the Period 
June—November, 1915.

(Drainage arrn 2:15 square miles.)

Discharge in Second-Feet. Run-Off.

MONTH.
Maximum. Minimum. Mean#

Par
square

mile.

Depth in 
inches on 
Drainage 

Area.

Total in acre- 
feet.

May...................................... llti
*40

0-068 
0-170

0 078 
(i-100

984
2.375

July. 46 15 27 0114 0131 1.660
August 23 13 0-055 0-063 799
September. 24 16 0-068 0 07U 952
< letobcr.............................. 85 18 36 0-153 0 176 2,210
November............................ 116 0-008 0 076 952

The Period. . 85 25 0 009 0-790 9,932

Note.—Marked than V) estimated.

WHIRLPOOL RIVER AT DANVERS.
HISTORY.

A metering station was established on the Whirlpool river at Danvers on May 6, 
1915, by E. B. Patterson, and throughout the open water season of that year the station was 
in operation.

25f—9
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LOCATION OF SECTION.

The section is located on the downstream side of what is locally known as Erickson's 
bridge, one-half mile from Danvers P.O., on the north boundary of Sec. 21, Tp. 18, 11. 18, 
W.P.M. The Initial Point is indicated by a painted I.P. on a pile at east side of section.

RECORDS AVAILABLE.

From the date of the establishment of the station, May 0, 1915, to November 11 of 
that year, daily gauge heights with estimated daily discharges are available. Discharge 
measurements covering a range in stage of one and a half feet have been obtained.

DRAINAGE AREA.

The drainage area tributary to the Whirlpool river above the metering section is 79 
square miles.

GAUGE.

A six-foot staff gauge is secured to a pile on the downstream side of the bridge. This 
gauge is referred to a B.M. set to an arbitrary datum on the root of a dry spruce tree on the 
south side of the road, four hundred feet east of the bridge.

CHANNEL.

The banks in the vicinity of the station are low and in high water will overflow. The 
bed of the stream is sandy and liable to shift.

DISCHARGE MEASUREMENTS.

The discharge measurements are taken by wading, except during high stages of the 
river, when they are taken from the bridge.

ACCURACY.

Throughout the range of stage covered by the discharge measurements obtained the 
discharge curve is well defined.

Discharge Measurements of Whirlpool River at Danvers, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per see. Feet. Sec. ft.

May 0. E. B. Patterson. 1,920 100 6*5 0-50 87-27 3-6
May 13 1.920 10-5 7*3 0 00 87-28 4-8
May 21 1,920 12 0 90 001 87-55 6-7
June 10 1,920 12 0 8-8 001 87-52 5-4

1,920 19 0 25-7 0-71 88-29 18-2
July 21 : (1. K. Gainsforri. 1,435 18-5 21-2 0-67 88-23 14-3
Aug. 20 H. H. Pratt... 1,490 120 7*8 018 80-87 1-4
Sept. 24 G. K. Ciainsford 1,190 17 à 1.5-7 0-44 87-70 6-9
Nov. 4. .

.........
1,190 190 21-0 0-34 87-GO 71
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Daily Gauge Height and Discharge of Whirlpool River at Danvers for 1915.
(Drainage area 79 square miles.1

January. February. March. April. May. June

Day.
Dis- 1 )is- Dis- Dis- Dis- Gauge Dis-

Height. charge. Height. charge. Height. charge. Height. charge. Height. charge. Height. charge.

pwt Sin- ft Feet See. ft. Feet See. ft. Feet See ft Keel See. ft. Feet. Sec. ft.
87 07 2

2 87 07 2
3 87 07 2

87 07 2
87 07 2

» 87 27 4 87 17 3
7 87 27 4 87 27 4
s 87-27 4 87 37 4

87 27 4 87 7» «1
10 87 27 4 87 57 0

87-27 4 87-47
7 87 37 4

13 87-87 10 87 27 4
87-87 10 88 07 14

15 87-87 10 88 87 29

87-87 10 28
87 97 12 28

88 77 27
87 07 7 88.07 25
87 07 7 88 57 23

21 6 88-57 23
87 37 18
87-27 4 88 37 19

24 87-27 4 88 37 19
87 27 88 57 23

26 87.27 4 88 07 25
27 87 27 4 88 83 29

87 • 17 a 88 80 28
29 87 07 2 88 - 79 28
30 87 07 2 88-57 23
31 87 07 2

July. August. September. October. November. December.

1 88 27 17 87 57 0 80 87J 1 88 17 15 87 77 9
2 88 17 15 87 07 7 80 87 1 88 17 15 87 77 9
3 88 17 15 87 57 0 SO 87 1 88 37 19 87 81 9
4 88 07 14 87-47 5 80 87 1 88 27 17 87 07 7
5 87 97 12 87 17 3 80 87 1 88 17 15 87 07 7

0 87 87 10 87 07 2 SO 87 1 88 17 15 87 07 7
7 87 77 9 87 07 2 80 97 2 89 77 51 87 07 7
8 87 57 0 87 07 2 87 78 9 90 SO 80 87 07 7
9 87 79 9 87 07 2 87-47 5 90 87 82 87 07 7

10 87-47 5 87 07 2 87-47 5 90 81 80 87 07

11 87 57 0 80 97 2 87 47 5 90 27 05 87 07 7
12 87 77 9 80 97 2 87 37 4 89 47 43
13 87 81 9 80 97 2 87 37 4 89 27 38
14 87 57 0 SO 97 2 s7 37 4 ss 87 29
15 87 07 7 80 97 2 87 80 9 88 47 21

10 87 97 11 80 97 2 87 67 7 88 17 15
17 88 27 17 80 03 1 87 07 7 87 87 10
18 88 37 19 80 83 1 87 SO 9 87 77 9
19 88 27 17 SO 87 1 87 79 9 87 07 7
20 87-80 10 80 87 87 57 0 87 07 7

21 87 80 10 80 97 2 87 <»7 7 87 07 7
22 88 07 14 80 97 2 87 51 0 87 07 7
23 87 87 10 80 97 2 87 07 7 87 07 7
24 87 57 0 80 97 2 87 07 7 87 07 7
25 87-47 5 80 97 2 87 77 9 87 07 7

26 87-78 9 80 97 2 87 77 9 87 81 9
27 87 37 4 80 83 1 87 ■ 82 9 10
28 87 77 9 81» 87 1 87 87 10 87 77 9
29 87 27 4 80 87 87 97 12 87 81 9
30 80 so 1 SO 87 1 88 <17 14 87 07 7
31 87 17 3 SO 87 1 87 07 7

261—91
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Monthly Discharge of Whirlpool River at Danvers, for 1915. 
[Drainage Area 79 square miles.]

MONTH

Discharge in Second-Feet. RcN-Orr.

Maximum. Minimum. Mean.
Par

square
mile.

Depth in 
inches on 
Drainage 

Area.

Total in acre- 
feet.

May l5 0*068 0 073 307
June..................................... 29 2 15 0190 0*212 893
July..................................... 19 I 10 0 127 0140 615
August................................. 7 1 0 025 0*029 123
September........................... 14 1 0 0*076 (0 085 557
October 82 23 0*291 0*336 1.410

‘4 0 051 0*057 238

The Period.... 9 0*118 0*938 3,943

Note.—Marked thus t1) estimated.

SOURIS RIVER.

The source of the Souris river is in the province of Saskatchewan, northwest of the town 
of Weyburn. The course of the river from its source is generally southeast crossing the 
International boundary into the State of North Dakota in Tp. 1, R. 34 West Principal 
Meridian. After crossing the boundary it bends northeast re-crossing the International 
boundary to the east of the boundary between Saskatchewan and Manitoba and flowing 
in a general northeastern direction to its junction with the Assiniboinc river near the city 
of Brandon.

The drainage area of the Souris (22,860 square miles) is very large when compared 
with the discharge as will be noted by reference to the following tables.

The area drained is largely settled and under cultivation, the soil lieing of a gravelly 
nature lightly overlaid by an alluvial deposit. The land is largely open prairie and very 
little timber is to be found.

The upper part of the river valley is not deep but as the mouth is approached the 
is increased until banks of from 150 to 200 feet are encountered.

The district drained is about the most closely settled in the province and the question 
of water supply for various purposes renders the gathering of discharge data important.

SOURIS RIVER AT MELITA.

HISTORY.

A metering station was established on the Souris river at Melita on April 23rd and from 
that date observations have been made at the station.

LOCATION OF SECTION.

The station is located on the downstream side of the traffic bridge in River park in the 
town of Melita. The Initial Point is painted on the side of the railing at the west end of 
the bridge.

5
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RECORDS AVAILABLE.

From the date of the establishment of the station to the end of the year 1915 daily 
gauge records have been obtained. Discharge measurements have been made at various 
stages of the river covering practically the entire range during the |x>riod, and estimates of 
daily discharge arc available for the period from April 23 to November 13. From this 
latter date to the end of the year ice cover conditions prevailed and the information obtained 
was not sufficient to allow the estimating of daily discharges.

DRAINAGE AREA.

The drainage area tributary to the river at this metering station is 10,673 square miles.

GAUGE.

A six-foot vertical staff gauge has been secured to the centre pier at the east end of the 
bridge close to the water’s edge on the right bank. The gauge is referred to a |iermancnt 
M.H.S. B.M. located fifty-seven feet southeast from the southeast corner of the bridge. 
This B.M. is set to an assumed datum.

CHANNEL.

The channel is straight for a distance of three hundred feet above the section and one 
hundred and fifty feet below. The banks are high and not liable to overflow. The bed is 
composed of sandy gravel and under ordinary conditions not liable to shift.

DISCHARGE MEASUREMENTS.

Discharge measurements are made from the bridge during all stages of the river.

ACCURACY.

The discharge curve throughout the range of stage met with since the establishment of 
the station is fairly well defined.

Discharge Measurements of Souris River at Melita, for 1915.

Date. Engineer. Meter
No. Width. Area of 

Section.
Mean

Velocity.
Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.

April23.. , M. S. Madden........ 1,462 75 119-4 0-25 87-SO 30-2
May 2* . (*. O. Allen. 2,018 S3 167-4 0-56 88-25 93-7
Aug. 1 T. H. Bovd 1,197 72 09-8 0 03 87-09 1-9
Aug. 31 1,197 77-8 87-1»
Oct. 22. C. O. Allen. . 1,374 7*1 93 0 0-20 87-31 18-6

1 No discharge.
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Daily Gauge Height and Discharge or Souris River at Milita, for 1915.
[Drainage area 10,673 square miles.]

Day.

January.

Height.
Dis

charge.

February.

Height.
Dis

charge.
Gauge
Height

Dis-

April.

Height.
Dis

charge.

87 78 54
87 85 00
S7 88 62

88 17 86
88 35 102
87 85 00
87 73 50
87 88 62

May. June.

Gauge
Height.

Dis
charge. Height.

Dis
charge.

Feet. Sec. ft. Feet. Sec. ft.
87 03 00 8718 0
87 83 58 87 18 9
87 98 70 87 08 2
87 85 59 87 13 5
87 78 54 87 18 0

87 67 45 87 05 1
87-58 38 80 07
87 63 42 80 03
87 88 62 80 95
88 05 76 87 00

88-17 86 87 03
87 63 42 87 08 2
87-75 52 80 95
88 08 78 87 08 2
88 38 105 87 13 5

87 88 62 87 08 2
88 33 100 87 27 • 15
88-38 105 80 23 *181
88-31 08 89 18 177
88-21 89 88 75 138

88 23 91 88 21 89
88 08 78 87 95 08
88 18 87 87-80 03
88 21 80 8818 87
88 33 100 87-86 60

88 32 99 87-89 63
88 34 101 87 98 70
88 30 98 87 73 50
87 70 52 87 65 36
87 35 21 87 38 23
87 25 14

July. August. September. October. November. December.

1 87 25 14 80 00 0 87 35 21 86 95 0 87-30 22 87 71
2 87 15 80 05 0 87 30 22 80 94 0 87 33 19 87 73
3 87 05 1 87 os 2 87 32 10 SO 93 0 87 24 13 87 63
4 87 03 1 87 00 2 88 43 MOO 86 93 0 87 28 16 87 53
5 87 05 1 87 08 2 88 58 123 87-43 27 87 33 19 87 73

6 88 08 78 87 11 4 88 53 118 88 23 91 87 35 21 87 72
7 88 03 74 87 13 5 87 04 67 87 05 08 87 38 23 87 71
8 87 90 08 87 13 5 87 08 46 87 70 55 87 27 15 87 71
0 87 09 71 87 15 7 87 53 34 87-68 40 87 18 9 87 70

10 87 90 08 87 18 9 87 42 26 87 63 42 87 17 8 87 68

11 87 85 00 87 21 11 87 41 25 87 53 34 87 16 7 87-69
12 87 78 54 87 20 10 87 33 10 87 43 27 87 13 5 87 67
13 87 70 48 87 18 9 87 32 19 87-42 20 87 14 6 87 70
14 87 63 42 87 22 11 87 27 15 87 30 22 87 28 87 72
15 87 45 28 87 28 16 87 10 7 87 35 21 87 24 87 60

16 87 41 25 87 33 19 87 13 5 87 34 20 87 18 87 71
17 87 35 21 87 25 14 87 08 2 87 32 10 87 20 87 70

28 87-21 11
10 87 41 25 87 23 12 87 01 87 28 16 87 20 87 73

21 87 20 14 80 03 87 23 12 87 43

19 87 25 14 86 91 87-26 B7 11)
22 87 25 14 87 23 12 80 80 87 30 17 87 21 87-40

25 87-25 14 80 91 87 27 15 87-24 87 27
24 87 35 21 87-20 14 80 92 87 30 17 87 33 87 26

19 87 28 16 80-93 87 30 22 87 19

26 87 21 11 87 20 10 86 95 87-28 16 87 43 87 05
7 87 21 11 80 90 87 23
2 87 28 16 86 97 87 26 14 87 63 '87 00
1 87 23 12 80 00 87 32 19 87 08 '86-95

30 87 08 2 87 10 0 80 04 87 40 25 87 70 '86 93
31 87 03 1 87 18 0 87 38 23 '86 93

Ï1) On June 18 and September 4 a dam above the section gave way. 
ce conditions November 14 to December 31.

Not sufficient information to compute daily discharges.

11
 —1 

■"
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Monthly Discharge or Souris River at Mehta, for 1915.
[Drainage area, 10,673 square miles.)

MONTH

Discharge in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
Per

square
Depth in 
inches on 
Drainage

Total in acre- 
feet.

*0 0.000 n 000
‘0 It (Kill 0.000
l0 0.000 0.000

0 002 0*002 1,500
April..................................... 105 14 72 0 007 0-00b 4^425
May 1S1 0 39 0-004 0-004 2,320
June..................................... 7b 1 2b 0*003 0-003 1,725
July lit 0 10 0-001 0-001 015
August lib 0 23 0-002 0-002 1,370
September itl 0 24 0-002 0 002 1.475

0-001 0-001 410
November............................ '0 0 0

The Period... 19 0-002 0*023 13,MG

Note.—Marked thus (■) estimated.

SOURIS RIVER AT \V AW AN ESA.

HISTORY.

The station on the Souris at Wawanesa was established on October 7, 1912, by W. G. 
Worden.

LOCATION OF SECTION.

The meter section is located on the downstream side of the traffic bridge across the 
Souris river one-quarter of a mile north of Wawanesa. The l.P. is an arrow carved and 
painted on the guard rail at the intersection of the girder and the guard rail on the down
stream side of the bridge at the south end.

RECORDS AVAILABLE.

Daily gauge height records are available for the open water seasons over the period 
October 7, 1912, to the end of 1915. During the winter season the gauge heights were 
obtained at intervals of several days. Estimates of daily discharge have been prepared for 
the open water seasons during the period October 7, 1912, to the end of 1915. There was 
not sufficient information to estimate daily discharges during the winter season.

DRAINAGE AREA.

The drainage area of the Souris alxive Wawanesa is 22,500 square miles, part of which 
lies south of the International boundary.

GAUGE.

A vertical staff gauge is secured to the downstream side of the north pier of the bridge. 
This gauge is referred to a permanent M.H.S. B.M. located about seventy-five feet south
west of l.P. The B.M. is set to an arbitrary datum.
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For two hundred feet above the section and six hundred feet below, the channel is 
straight, the bed of the river is coni]>osed of sand and gravel and not liable to shift. The 
right bank of the stream is moderately high and not liable to overflow. The left bank is 
low, marshy and rather thickly wooded with small tm-s and scrub and is liable to overflow 
at high stages.

DISCHARGE MEASUREMENTS.

The meterings are taken from the downstream side of the bridge.

ACCURACY.

Between gauge height 1007 and 102'0 the discharge curve is well defined. Between 
102 0 and 104 5 the curve is fairly well defined. Beyond these limits the curve is not well 
defined.

Discharge Measurements of Souris River at Wawaxesa, 1915.

Date. hngineer. Meter
No. Width. Area of 

Section.
v3X.

Height. Discharge.

Feet. Sq. ft. Ft. per see. Feet. Sec. ft.

Jan. 5. V. O. Allen............. 1,912 ÔÔ 27 0-05 100-95 Ml*
Jan. 28.. M. S. Madden. 1,402 13 2 lOO'.MI 1
Mar. 23 1,402 02 140 0-40 101-35 ti-S>
April 13 C. O. Allen 1,912 80 148-3 0-0*2 101-10 02-4
April *21. M. S. Madden 1,462 80 152-0 0-08 101-24 103-1
April *2*2 C. O. Allen 1.912 80 150-3 0-70 101-24 109-3
Mav • s 2,018 84 138-3 0-44 100-07 00-8
May 27 2,018 80 140-0 0-51 101-07 74-5
Aug. 3 T. H. Boyd 1,197 81 1UÛ-5 0-10 100-72 17-0
Sept. 1 1,197 74 70-7 0 (HI 100-43 IN1-0
Oct. 21. C. O. Allen......... 1,374 80 120-8 0-28 100-87 35-6

1 lev measurement.

m
m

m
m

m
am

m
m

m
m

m
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m
m

m
m

m
m
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Daily Gauge Height and Discharge ok Souris River at Wawanesa, for 1910.
| Drainage area 22,500 square miles.]

Day.

January. February. March. April. May. Juno.

|| Dis- Gauge
Height.

Dis
charge.

Gauge
Height

Dis
charge.

Gauge
Height.

Dis
charge.

Gauge
Height.

Dis
charge.

Gauge
Height.

Dis
charge.

Feet. Sec. ft. Ki»l Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft
1(H) 89 100 90 101 35 101 01 62 101 16

100 90 79
3 100 94 100 89 1(H) 89 101 38 101 l() 73 101 09 71
4 100 89 100 S8 101 40 101-05 64 101 1)4

100 99 2 1(H) 88 100 89 101 36 101 02 59 100 99 53

1(H) -90 100 88 10(1 S9 101 34 100-97 .50 1(H) 92
7 1(H) 94 1(H) 88 100 89 101 25 100 97 50 1(H) 92

100 93 100 91 1(H) 89 101 18 101 (K) 55 1(H) 89
0 1(H) 94 1(H) 9! 1(H) 89 101 29 101 04 02 1(H) 85

100 94 100 90 100 80 101 23 101 101 02 59 100 85

11 100-93 100 87 101-15 101 12 77 100 98 52 100 84 29
12 100-90 101-05 101 03 60 100 97 50 100 83
13 100-93 1(H) 90 101 02 101-60 198 100 95 47 100-80

100 (H) 100-98 101-90 298 100 94 45 100-79
15 100 95 100 89 100-92 101 70 229 101 00 55 100 76

10 100-90 100-91 100 85 101 63 207 101-14 81 100 76
100-91 100-72 84
100-911 100-03 101 62 204 101 12 77 100 73

19 1(H) 91 1(H) 90 1(H) 04 101-50 167 101-11 75 100 72 13
100 91 HU 13 79

21 100 92 100-90 101 24 98 101-12 77 100-71
22 100 93 100-91 100 94 101 24 98 101 07 08 100 70
23 100-93 100 91 101 35 7 101-31 118 101 14 81 101 30 110
24 1(H) 92 100 91 101 25 101-25 105 101 16 80 101-29
25 100 91 100 90 101 27 101-21 96 101 15 84 101 28

100 89 101-26 101-25 105 84 101-27
27 100 92 101-23 101 23 101 101-06 00 101-16

1(H)-90 0 100 90 101 43 101-13 79 101 05 04 101-11
71

30 1(H) 89 101-32 101-05 64 101-11 75 101-01 57
31 1(H) 87 101*34 101-12 77

1 July. August. September. October. November. December.

1 1(H) 99 53 100 79 22 100 45 0 KH) 78 21 1(H) 82 26 1(H) 96
2 101 04 02 KH) 78 21 100 43 0 100 94 45 100 83 28 101 02
3 101 03 00 KH) 77 19 100 44 0 >100 93 43 1(H) 82 26 100-99
4 101 02 59 KH) 74 16 100 45 0 100 91 40 KH) 81 25 101 01
5 1(H) -99 53 100 71 12 KH) 44 0 1(H) 88 35 1(H) 80 23 101 02

0 too <15 47 100 09 10 1(H) 40 0 KH) 86 32 1(H) 78 21 101 03
7 100 91 40 1(H) 07 8 1(H) 49 0 1(H) 83 28 1(H) 77 19 101-02
8 100 86 32 KH) 65 7 KH) 74 16 1(H) 81 25 1(H) 77 19 101-01
9 UK) 85 31 100 03 5 100 85> 31 1(H) 78 21 1(H) 76 18 101 01

10 100 85 31 100 02 4 100 91 40 >100 76 18 KH) 74 16 101 00

11 100 79 22 100-60 2 101 21 96 1(H) 74 16 100 75 17 101 03
12 KH) 76 18 KH) 00 2 101-17 88 1(H) 72 13 100 77 19 101 05
13 100 74 16 100 57 1 101 11 75 KH) 71 12 101 06 101 05
14 100 70 100-58 1 101 00 60 KH) 70 11 KH 13 10104
15 101 02 59 100 59 2 101 02 59 100 72 13 101 05 101 08

16 101-01 57 100 57 1 100 97 50 1(H) 93 43 101-12 1(H) 90
17 101 00 55 100 59 2 100 94 45 1(H) 94 45 101-09 1(H) 88
18 100 99 53 100 57 1 100 91 40 KH) 95 47 10106 1(H) 88
19 100 97 50 KH) 55 0 1(H) 88 35 100 94 45 101 05 1(H) 95
20 100 94 45 100 52 0 100 85 31 100 91 40 101 03 100 93

21 100 91 40 100 50 0 100 82 26 100 88 35 10104 101 02
22 100 91 40 KH) 48 0 100 SO 23 1(H) 84 29 101 00 101 10
23 100 93 43 100-46 0 100 78 21 1(H) 82 20 KH) 98 101-12
24 KH) 91 40 100 45 0 1(H)-70 18 > 1(H) 90 38 100 90 >101 30
26 100 89 37 100 44 0 100 82 26 101 00 55 100 95 101 51

26 100 88 35 100 43 0 100 80' 23 101-01 57 100 94 101 05
27 100 87 34 100 42 0 100 80 23 100 98 52 100 95 101 02
28 100-86 32 KH) 44 0 100 79 22 1(H) 94 45 1(H) 98 101 02
29 1(H) 86 32 100 47 0 KH) 78 21 100-91 40 100 90 KH) 99
30 100 81 25 100-48 0 1(H) 79 22 100 90 38 1(H) 93 100 98
31 100 79 22 100 47 0 100 86 32 101 03

Not*.—All gauge heights marked thus (l) interpolated.
Ice conditions from January 1 to April 9 and November 13 to December 31. 
Information insufficient to compute daily discharges.
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Monthly Discharge of Sovuis River at Wawanesa for the Year 1915.
[Drainage area 22,500 square miles.]

Discharge in Second-Feet. Run-Off.

MONTH.
Maximum. Minimum. Mean.

Per
square
mile.

Depth in 
inches on 
Drainage

Total in a pre
fect.

January *0 0 0 0
February '(> 0 0 0

April. ‘95
0

0*004
u

0*004
123

5,650
86 45 67 0 003 0*003 4,125

lib 11 50 0*002 0*002 2,975
July 62 11 40 0*002 0-002 2,460

0 4 0 000 0-000 246
September.............................. «Hi 0 30 0*001 0-001 1,790
( >ctoher .............. 11 34 0 002 0*002 2,090

•s 0*000 Mill III 476
December............................... lQ 0-000 0*000 123

II,, w.. 116 0 2N 0*001 0*014 20,058

Note.—All marked thus (*) estimated

TRIBUTARIES OF LAKE WINNIPEGOSIS.
general.

Practically all of the drainage west of lake Manitoba and between the Riding mountains 
and ihe Saskatchewan river drains directly or indirectly into lake Winnipegoais.

Three small lakes act as intermediate basins and to these the greater part of the drain
age first finds its way, being drained from them into lake Winnipegosis. These lakes are:—

Red Deer lake, into which Red Deer river drains, is then drained by the same river into 
Dawson bay, an arm of lake Winnipegosis.

Swan lake, drained by the Shoal river into Dawson bay which is the collecting basin 
for the Swan and Woody rivers.

laike Dauphin, drained by the Mossy river and having as tributaries among others, 
the Valley and Ochre rivers. The Fork river is a tributary of the Mossy.

RED DEER RIVER.

The source of the Red Deer river is in Tp. 44, R.19 W.2.M, south of Melfort, Saskatche
wan. It flows in a general easterly direction into Red Deer lake, an expanse of the river, 
and also drains the lake into lake Winnipegosis.

The total drainage area of the Red Deer is 5,478 square miles, including Red Deer lake 
which has an area of 100 square miles. The valley through which the river flows is deep 
and wide. In the upper jiortion the tributaries which head in small lakes and swamps are 
Fir, Etoimami, Pipestone and Barrier rivers, nearly all of which enter from the south.

The up|Mir portion of the drainage area is well timbered, growths of spruce and poplar 
of merchantable size being found. The Red Deer Lumber Company carry on lumbering 
operations on the river and operate a saw mill on Red Deer lake, the logs being floated 
downstream to the mill.

The Canadian Northern Railway crosses the river at Erwood, thirty miles west of the 
lake, and a spur line has been built in from Powell to touch the west end of the lake at 
Barrows.
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LAKE WINNIPEG06IS AT WINNIPKGOSIS.

HISTORY.

A gauge was set on lake Winnipegosis on May 22, 1913, by G. Ebner, and during the 
open water seasons daily gauge records have been obtained at this point.

LOCATION OF GAUGE.

A six-foot vertical staff gauge has been secured to a pile thirty feet north of Standard 
Lumber Company’s wharf in the Mossy river and about 350 feet from the point where the 
river empties into lake Winnipegosis.

RECORDS AVAILABLE.

Daily gauge readings at this point are available from May 22 to October 27, and 
at intervals during November and December of 1913, from April 16 to November 15, 
in 1914, and from May 18 to November 16, 1915.

RED DEER RIVER AT HUDSON’S BAY JUNCTION.

HISTORY.

The station on the Red Deer at Hudson’s Bay Junction was established by G. Ebner 
on August 12, 1913, and replaced a station established by E. Bankson on June 4, 1913, 
four hundred feet below the ferry.

LOCATION OF SECTION.

The meter section is located at the ferry crossing of the Red Deer river five hundred 
feet below its confluence wdth the Elk river and three and one-half miles south of Hudson’s 
Bay Junction on the road to the Red Deer Lumber Company’s camp. The I.P. is marked 
by a nail driven in a pile sixty feet from the water’s edge on the right bank at the ferry 
crossing.

RECORDS AVAILABLE.

Records of daily gauge height have been obtained from July 9 to October 31, 1913, 
April 30 to November 27, 1914, and from April 14 to December 31, 1915. A few 
gauge heights are also available taken during the winter seasons. Estimated daily discharges 
cover the period July 9 to October 31,1913, April 30 to November 27, 1914, and from 
April 14 to November 9, 1915.

DRAINAGE AREA.

The area tributary to the Red Deer above the station at Hudson’s Bay Junction is 
4,900 square miles.

GAUGE.

The gauge is a vertical staff gauge driven into the bed of the river and braced ; it 
is near the right bank and forty feet below the section. This gauge is referred to a 
liennanent M.H.S.B.M. located fifty-two feet upstream from the I.P.
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CHANNEL.

The channel is straight for about five hundred feet above and below the section ; the 
river is confined to one channel at all stages; the bed of the stream is covered with boulders 
and not liable to shift. The banks of the river are low wooded and liable to overflow at 
high stages.

DISCHARGE MEASUREMENTS.

Meterings are made from a boat by means of a small Price meter.

ACCURACY.

Eleven discharge measurements define the curve fairly well between gauge heights 
99 'H and 103 0. Owing to the fact that the Red Deer Lumber Company o|ierate a numlxr of 
lumber dams on the upper waters of the river the records do not give a true idea of the 
natural regimen of the river.

Discharge Measurements or Red Deer River at Hudson’s Bay Junction, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section.
Mean

Velocity.
Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec.-ft.

Jan. 14 M. S. Madden 1,462 100 97 002 99-23 2l
Feb. 11 1,462 82 83 98-81

1,462 00 60
April 24 F. S. Smith. 1,180 146 423 0-48 100-51 207
April 20. 1,186 146 423 0*51 100-48 214

1,186 147 418 0-49 100-42 207
May :< 1,186 140 399 0-4.'» 100 39 180

1,186 144 364 0-20 100-01 95
1.180 144 359 0-28 100-02 101

Julv 3 < O. Allen 2,018 152 433 0 08 100-60 295
Aug. 5 2,018 124 399 0*78 100-59 311
Sept. 28. . 2,018 147 341 0-28 100-06 96
Nov. 23.. M. S. Madden . 1,462 111 262 0 00 99-85 14‘

‘ Iff measurement.
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Daily Gauge Height and Discharge of Red Deer River at Hudson’s Bay Junction
for 1915.

I Dramatic area 4,900 square miles.]

January. February. March. April. May. June.

Day.
Dis- Dis- Dis- Gauge Dis- Gauge Dis- Dis-

Height. charge. Height. charge. Height. charge. Height. charge. Height. charge. Height charge.

Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec ft. Feet. Sec. ft. Feet. Sec. ft.
1 1(H) 45 193 1(H) 02 88

175 88
3 100 40 175 100 02 88
4 0 100 30 145 100-00 85
5 100-05 93

6 100 30 145 100 20 120
7 100-30 145 145
8
9 ..98-81 0 100-45 193 100-40 175

10 100-40 175 100 40 175

11 100 35 100 42 182
12 145
13 100-30 145 100 40 175
14 99-23 2 102-40 1.745 100-25 132 1(H) 40 175
15 1,515 100 25 132 100 40 175

Iti 101 20 100 25 100 40 175
17 101-15 565 1(H) 25 132 100 40 175
18 101-05 500 100 20 120 100-35 160
19 100 90 410 100 15 110 160
20 100 70 300 100 15 110 160

21 100-70 300 100 10 100 100 35 160
22 100 60 250 100 32 151
23 100-50 210 100-15 no 100-32 151
24 100-50 210 l(M) 15 110 100 30 145

26 145
27 100-45 193 100-15 no 100 30 145
28 100 45 120 169
29 100-45 193 100-10 100 100-45 193
30 100 45 193 230
31 100-05 93

July. August. September. October. Novt mber. December.

1 100-55 230 101-00 470 100-13 KMi 1(H) 07 95 100 02 88 99 87
2 100 58 242 100-90 410 100-08 97 100 07 95 100-02 88 99 87
3 KH)-60 250 100-80 350 99-98 83 100 05 92 100-02 88 99 87
4 100-75 325 100-70 300 99 93 77 KMI 02 88 99-99 84 99 92
5 100-82 362 100-58 242 99-90 74 1(H) 02 88 99-99 84 99 92

6 100 85 380 100-53 222 99-88 72 99 97 82 99-99 84 99-92
7 100-80 350 100 43 185 99-88 72 99 97 82 99-99 84 99 92
8 100 70 3(H) 100-36 163 1(H) 18 116 99 97 82 99 99 84 99 97
9 100 60 250 100-30 145 99-93 77 99 92 76 99-97 82 1(H) 02

10 100 60 250 100 23 128 99-83 68 99-92 76 100-05 100 02

11 100-72 310 100-23 128 99-83 68 99 92 76 99-92 99 92
12 KH) 90 410 100 18 116 99-83 68 99 92 76 99-92 99-92
13 101-40 740 100-13 106 99-83 68 99 92 76 99-87 99 97
14 101 45 780 100 08 97 99-83 68 99-92 76 99-87 99 97
15 101 40 740 100-03 90 99-83 68 99 92 76 99-87 99 92

16 101-70 980 99-98 83 99-93 77 99 92 76 99 82 99-87
17 102 30 1.630 100-03 90 99-83 68 (6) 89 73 99 82 99 87
18 102 45 1.802 100 03 90 99-88 72 99-89 73 99 82 99-97
19 102-45 1,802 100 08 97 99 88 72 99 89 73 99 82 99 97
20 102 25 1,573 100-13 106 99-98 83 99 89 73 99 82 99 97

21 102 05 1,342 100-18 116 99 93 77 99 89 73 99-82 99 97
22 101 80 1.070 100-33 154 99-93 77 99-92 76 99 82 99 97
23 101 68 964 100-28 140 99 93 77 99-92 76 99 82 14 99 92
24 101-50 820 100-23 127 99-98 83 99-92 76 99-82 99 92
25 101 35 705 100-20 120 100-03 90 99-92 76 99 87 99 92

26 101 22 614 100 16 112 100-03 90 99 92 76 99-87 99 92
27 101 15 565 100-23 127 KH) 06 94 99-95 80 99 92 99 92
28 101 15 565 100 23 127 100 05 92 99 95 80 99 92 99 92
29 101-20 ♦MM) 100-20 120 100-07 95 99-97 82 99 87 99 92
30 101 IS 565 100-18 116 100-07 95 99 97 82 99 87 99 92
31 101 10 530 100-13 106 100 02 88 99 92

Note.—lee conditions from January 1 to April 13 and November 10 to December 31.
Information insufficient to compute daily discharges.
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Monthly Discharge or Red Deer River at Hudson’s Bay Junction, for 1915.
(Drainage area 4,900 square miles.]

MONTH.

Dihciiarue in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
Per

square
Dept in 

inches on 
Drainage 

Aies.

Total in acre- 
feet.

January............................. >1 0 000 0 000
February 'll 0*000 0-000

u 0(11 )0 0*000
1*275 0*050 0*062 16,400MPay 193 93 133 0*027 0*031 8,180

June 230 8") 152 0*031 0-035 9,050
July 1,802 230 711 0*146 0-167 43,700
August 470 83 101 0-033 0038 9,900
September. 110 08 81 0*017 0*019 4,825
()ctol>er. 95 73 80 0*010 0*018 4,925

‘30 0*007 0-008 2,140
December............................ ■s 0*001 0-001 307

The Year 1,802 0 136 0*028 0*379 99,427

Note.—Marked thus (') estimated.

SWAN RIVER.

The Swan river rises on the extreme northwestern slo|>e of the Porcupine mountains- 
Its course is generally south and east until it reaches a point inTp. 34, R. 3 W.P.M. when it 
turns and flows almost due northeast through the valley between Porcupine and Duck 
mountains into Swan lake.

The valley between the two mountains is broad and deep, but nearly all the drainage 
entering this section of the river is from the south, most of the tributaries heading in the 
Duck mountains. To the north the basin is confined by the drainage area of the Woody 
river which follows a parallel course to the Swan.

The banks of the valley are an alluvial deposit of clay and gravel. The river has an 
average width of one hundred and fifty feet, the banks ranging from ten to fifty feet In 
height. The upper parts of the valley are largely covered with a timber growth, but in the 
lower laittom lands mixed fanning is extensively followed. The valley is well settled, the 
town of Swan River being the principal community.

In 1909 an investigation of the power possibilities of the river was made and a site 
located in the vicinity of Swan river with a view to supplying that town with power.

SWAN RIVER AT SWAN RIVER.

HISTORY.

The Swan River station was established by W. G. Worden on October 12, 1912, and has 
been operated since that date.

LOCATION Ok SECTION.

The meter section is located on the downstream side of the new steel traffic bridge 
which spans the Swan river at the north end of the town of Swan River, Man. The I.P. 
is marked on the top of the south abutment at the east side.
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Taken by F. S. Smith.
Swan Riveh—Swan River—Showing I.P. and Position or B.M.

RECORDS AVAILABLE.

Records of daily gauge height are available for part of the period October 12, 1912, to 
the end of 1915. Blanks in the record occur during winter seasons." Estimated daily 
discharges are on hand for the periods October 24 to November 10, 1912, April 12 to 
November 8,1913, April 15 to November 15, 1914, and from April 14 to November 15 
1915.

DRAINAGE AREA.

The area drained above the station of the Swan river is 1,215 square miles.

GAUGE.

The gauge at this station is a chain gauge secured to the lower chord of the iqistrcam 
side of the bridge; it is referred to a permanent M.H.S. B.M. located forty-five feet northeast 
of the north abutment of the bridge.

CHANNEL.

Above the section the channel is straight for three hundred feet and also for two hundred 
feet lielow. The bridge is a clear spun and the river lies in one channel at all stages. The 
stream bed is of clay and subject to shifting; the current is swift. The right bank is of clay, 
is high and not liable to overflow. The left bank is low and wooded and liable to overflow at 
high stages.

DISCHARGE MEASUREMENTS.

The meterings are made from the bridge with a small Price current meter.

ACCURACY.

Between gauge heights 99 40 and 101 80 the discharge curve is well defined; between 
101 80 and 104 20 it is fairly well defined.
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Discharge Measurements of Swan River at Swan River, 1915.

Date. Engineer. Meier Width. Area of 
Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per sec Feet. See.-ft.
.Inn X M. S. Madden........ 1,462 83 |

1,462 81 161.7 102-92
Mar. 3. “ 1,462 6 3*9 0-57 102-32 2-21
Mar. 30. 1,462 164 51-6 0-49 103-69 25-71
April 23. F. S. Smith.............. 1,186 128 262-6 0 • 65 100-34 171-6
Mav 4. 1,186 124 233-3 0-48 100-04 110-8
May 29. 1,186 122 205-3 0-29 99-74 :>9-9
June 26... C. 0. Allen........ 2,018 127 242-9 0-46 100-02 111-8
July 31. H. H. Pratt. 1,496 132 270-8 0-56 100-22 152-4
Aug. 31... 1,496 126 201-1 0-28 99-75 56-9
Sept. 30. . . C. 0. Allen.............. 2,018 122 210-2 0-32 99-75 67-3
Nov. 18. .. M. S. Madden 1,462 108 149-2 0-21 99-68 30-8'

1 Ice measurement.
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Daily Gavgk Height and Discharge of Swan River at Swan River, for 1915.
{Drainage area 1,215 square miles ]

Day.

January. February. March. April. May. June.

Height
^Dis- Gauge

Height
Dis

charge. Height
Dis-

Height.
^Dis-

Height.
Dis-

Height.
Dis-

1
2
3
4
5

6
7
8
1)

10

11
12
13
14
15

ni
17
18
19
20

21
22
23
24

26
27
25
20
30
31

Feet. llee n
.. .

Feet.

102 92

See. ft.

0

Feet.

102 .32

103 69

See. ft.

W

Feet. 
103 80 
103 81 
103 83 
103 88 
103 90

103 92
103 94
104 03 
103 59 
103 38

103 12 
102 63 
102 60 
101 82 
101 64

101 58 
101 57 
101 52 
101 51 
101 51

101 49 
101 49 
101 21 
KM) 81 
100 31

100 19 
100 14 
KM) 12 
100 11 
100 09

Sec. ft.

1.142
989

938
930
887
879
879

863
863
653
415
209

162
147
141
138
132

Feet. 
100 09 
1(H) 07 
KM) 05 
KM) 05 
KM) 02

99 99 
99 96 
99 95 
99 94 
99 88

99 89 
99 IK) 
99 89 
99 92 
99 89

Vi
99 90 
99 89 
99 87 
99 87

99 83 
99 80 
99 78 
99 78 

77

99 77 
99 77 
99 77 
99 77 
99 72 
99 7• >

Sec. ft. 
132 
126 
120 
120 
111

103
96
94
91
78

80
82
80
86
80

80
82
80
76
76

68
62
59
59
58

58
58
58
58
50
56

Feet.
99 74

ill) 72 
18) 71 
99 72

18) 75 
99 86 
18) 91 
99 88 
99 97

KM) 01 
KM) 01 
KM) 02 
KM) 02 
KM) 00

KM) 00 
KM) (H) 
99 99 
18) 18) 

100 02

18) 99 
KM) (K) 
100 08 
100 10 
100 07

KM) 03 
KM) 02 
KM) 02 
100 02 
KM) 02

Sec. ft. 
53 
50 
50
49
50

55
74
84
78
98

108
108
111
111
105

105
105
103
103
111

103
105
129
135
126

114
111
111
111
111

July. August. Scptemlx-r October. November. December.

100 01 108 100 16 153 99 74 53 99 7h 99 74100 01 108 KM) 14 147 99 70 17 99 80 62 99 71 S3 99 71100 01 108 KM) 11 138 99 64 39 99 80 62 99 75 55 99 70100 (HI 105 KM) 08 129 99 60 33 99 80 62 18) 76 .VI 18* 6999 99 103 KM) 05 120 99 60 33 99 80 62 99 77 58 18) 69
(i 99 99 103 KM) 01 108 ee m n 99 80 62 ne 77 '8) (?)

l(M) 01 108 99 96 96 99 60 33 99 80 62 99 77 58100 01 108 99 88 78 en ni 34 99 80 62 99 78 59KM) Ol 108 99 85 72 99 59 32 99 80 62 99 7810 103 99 80 62 99 56 29 99 80 62 99 78 59 18) 70
11 99 99 103 99 75 55 99 56 29 ee no 62 99 79 61 1M* 7012 99 99 103 99 72 50 99 59 32 99 80 62 99 8013 99 97 98 99 67 43 99 59 32 99 80 62 99 80 62 91) 7099 97 98 99 64 39 99 59 32 99 80 62 99 80 62Id KM) 26 183 99 63 37 99 59 32 99 80 62 99 80 62 18) 70
16 1(H) 44 246 tie #2 36 99 59 32 99 80 62 99 70 *8) 69F7 100 57 299 99 59 32 99 69 32 99 80 62 99 70IK 100 67 346 99 59 32 99 60 33 99 80 62 99 70

KM) 81 415 99 62 36 99 60 33 99 80 62 99 69 91) 7020 KM) 82 420 99 61 34 99 61 34 161 80 62 99 70 9ft 71
21 100 78 400 99 66 41 99 62 36 99 79 61 99 70 IMi 7-,
22 KM) 72 370 99 83 68 99 63 37 99 78 •VI 99 70
f! 100 65 336 99 87 76 99 64 39 99 78 59 99 7524 100 55 •291 99 88 78 99 66 41 99 78 59 99 7225 KM) 50 270 99 85 72 99 72 50 99 75 55 18.1 70 ee 70
20 100 43 242 99 82 66 99 79 61 99 76 56 en 71 1*9 7927 100 39 227 99 94 91 99 79 61 99 74 53 18) 70

100 32 202 100 12 141 99 76 56 99 76 56 18) 7229 100 28 189 99 78 59 99 76 56 16» 74 18) 75 ::::::::
KM) 27 186 99 77 58 99 77 58 99 74 18) 70

_ 31 KM) 24 177 99 77 58 ....... 16« 74 53 99 70
Niitf. -lei eoaditiotu from January 1 to April 15 awl from Novcmbar Iti to ën3 of year. 

Information inaufficicnt to cninpute daily diavharKi1*.

251 III
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Monthly Discharge of Swan River at Swan River for the Year 1915.

(Drainage area, 1,215 square miles.]

MONTH.

Discharge in Second-Feet Run-Off

Maximum. Minimum. Mean.
Per

square
Depth in 
inches on 
Drainage 

Area.

Total in acre- 
feet.

>0
'll

114 0011 0-013 800
April. 1,142 '4U0 0-329 0-307 23.8(H)
May 132 50 81 0-067 0 077 5,000
June 135 40 90 0-079 0 088 5,700
July..................................... 420 OH 202 0-160 0- 191 12.400
August . 153 32 74 0-001 0-070 4,560
September......................... 01 32 39 0 032 0-036 2,325
October......................... 02 53 00 0-049 0-056 3,690

02 '40 0-033 0-087 2,380
December.......................... ■to 0-008 0-009 615

The Year......... 1.142 32 85 0-070 0-944 61,320

Note.—Marked thus (•) estimated.

WOODY RIVER AT 1SOWSMAX.

HISTORY.

A metering station was established on the Woody river at Bowsman on May ill, 1915, 
by F. S. Smith, and since that time lias been in o]ieration.

LOCATION OF SECTION.

The section is located on the downstream side of a traffic bridge one mile south of the 
town of Bowsman. The Initial Point is painted on the lower bar, also on top of the hand 
rail at the north end of the bridge.

RECORDS AVAILABLE.

From the 31st of May to the 9th of November 1915, daily gauge readings and estimates 
of daily discharges are available. During this period discharge measurements have been 
made at the station and these are also available.

DRAINAGE AREA.

The drainage area tributary to the Woody river at this point is 731 square miles.

GAUGE.

A chain gauge has been established at this station referred to a permanent M.H.S. B.M. 
located forty-five feet east of the north end of the bridge. This B.M. is set to an arbitrary 
datum.
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CHANNEL.

The channel is straight for alxiut two hundred feet above and altout six hundred feet 
below the section. The lied of the stream is of gravel and Itoulders and not liable to 
shift. The right bank is low and liable to overflow, but the embankment at the bridge 
confines the entire flow of the river to the channel at the section.

DISCHARGE MEASUREMENTS.

All discharge measurements are made from the bridge.

ACCURACY.

Throughout the range of stage covered by the discharge measurements obtained, the 
discharge curve is well defined.

Discharge Measurements ok Woody River at Bowsman, 1915.

Date. Engineer. Meter
No. Width. Section. vfe. Gauge.

Height. Discharge.

Feet. 8q. ft. Ft. per sec Feet. Sec. ft.

May 31. F. 8. Smith 1,180 04 0 54 7 0-31 88 • 57 10*8
June 28. C. O. Allen 2,018 72-5 78-1 0-72 88‘M) 50*2
July 31. H. H. Pratt 1,490 80-8 87-7 114 89*22 99*9
Aug. .11 1,490 00*8 45-7 0-21 88-51 9*8
Sept. 30. ('.<). Allen. 2,018 59 0 53 1 0-21 88-51
Nov. 19. M. S. Madden. . . 1,402 40 0 30-1 017 88*70 5*0‘

1 Ice measurement.

25f -10*
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Daily Oavge Height and Discharge ok Woody River at Bowsman, for lit 15.
I Drninage area 731 square miles.)

Day.

January- February. March. April. May. .lull...

Height.
Dis

charge.
Gauge
Height.

Die-
Height.

Dis-
Height.

Dis- Gauge
Height.

Dis
charge. Height.

Di-

Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft. Fret
1
2
3 88-53 12
4 88 51 10
5 88 59 18

6 88 58 17
7 88 64 24
8 88 66 26
9 88 72 33

10 88 72 33

11 88 73 35
12 88-73 35
13 88 71 32
14 88 08 29
15 88 67 27

16 88 69 30
17 88 69 30
18 88-68 29
19 88 67 27
20 88 69 30

21 88 75 37
22 88-88 53
23 88 95 62
24 88 91 57
25 88 90 56

26 88 80 51
27 88 88 53
28
29 88 87 52
30 .. 88 87 52
31 88 57 16 __• ‘

July. August. Septemlier. October. November. mbrr.

1 88 • 85 49 89 10 88 49 9 88 51 10 88 51 12 ..
2 88 85 49 89 09 M 88 47 8 88 • 52 11 88 53 12
3 88 <NI 56 89 (HI 09 88 40 8 88 58 17 88 .53 12
4 88 93 60 89 (HI 69 88-45 88 .54 13 88 53 12
5 88 88 53 88 96 64 88 40 8 88 54 13 88 58 17

6 88-86 51 88 91 57 88 44 7 88 58 17 88 66 26
7 88-80 51 88-87 52 88 43 88 50 15 88 53 12
8 88 83 47 88 78 41 88 40 8 88 58 17 88 M 12
V 88 79 42 88-88 53 88 43 88 01 20 88 57 16

10 88 80 43 88 79 42 88 43 7 88 59 18

11 88 90 56 88 75 37 SN III 6 nn ;>7 16
12 89 03 73 88 71 32 88 39 0 88 57 16
13 89 09 81 88 70 31 88 40 6 88 57 16
14 89 07 78 88 69 30 88 40 0 88 57 16
15 89 10 82 88 64 « 88 40 6 88 58 17

in 89 01 157 88 63 23 88 41 6 88 58 17
17 89-92 204 88 62 21 88 41 0 88 58 17
18 89 95 208 88 0| 20 88 43 7 88 57 10
19 89 91 202 88 00 19 88 49 9 88 57 16
20 89 89 200 88 01 20 88 .50 9 88 57 16

21 89 86 195 88 61 20 88 49 9 88 50 15
22 89 82 189 88 00 19 88 48 8 .88 50 15
23 89 75 178 88 00 19 88 48 8 88 50 15
24 89 65 163 88 00 19 88 47 8 88 55 14
25 89 58 153 88-58 17 88 48 8 88 55 14

26 89 47 137 88 53 12 88 50 9 NN 55 14
27 89 37 122 88 53 12 88 51 10 88 54 13
28 89 33 110 88 58 17 88 51 10 88 51 13
29 89 29 110 NS .17 10 88 51 10 88 54 13
30 89 25 103 88 55 14 88 51 10 88 54 13
31 89 23 100 88 51 10 88 53 12
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Monthly Discharge ok Woody River at Bowsma.n koii 191.Y
[Drainage area 731 square miles.)

MONTH.

Dischakuk in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
IVr

square
Depth in 
inches on 
Drainage 

Area.

Total in acre- 
feet.

June 62 10 34 0 047 0 052 2,020
July. . 20 8 42 110 0 150 0-173 6,750

90 10 34 0 047 0 054 2,090
September 10 6 h 0011 0 012 470
( October. . 20 10 15 0 021 0 024 922
November. ■10 0 014 0 010 595

The Period . . 306 6 35 0 048 0-331 12,853

Note.—Marked thus V) estimated.

MOSSY RIVER.

The Mossy river is the connecting link between lake Dauphin and lake Winnipegosis, 
draining the former into the latter. It heads in the extreme northern end of lake Dauphin 
and flows generally north for a distance of about twenty-one miles.

The Fork and Fishing rivers are tributaries that have their sources on the eastern slope 
of the Duck mountains. All the basin of the Mossy river, with the exception of that 
supplied by these rivers, is gathered by the rivers tributary to lake Dauphin. These are 
the Valley. Turtle, Ochre, Wilson and Vermilion rivers. The upper part of the basin is 
well timbered, while the lower part is prairie country and used extensively for mixed farming.

The banks of the Mossy vary 1 >etwecn five and fifteen feet in height and are of clay 
overlying a bed of gravel. The river varies in width from 120 to 200 feet and has been 
considerably improved by dredging.

The country adjacent to the river is very well settled, especially on the west side. The 
town of Winni|X'gosis, with a population of 600 people, is situated at the mouth of the river, 
and the town of Dauphin is the chief centre in the district.

In 190S the Department of Public Works made a survey of the river, with a view of 
lowering lake Dauphin. In connection with this project, dredging operations were carried 
on in the river between 1908 and 1912. A water power project has been looked into on the 
river near Winnipegosis, and a reconnaissance survey for this purpose was made by a field 
party of the Manitoba Hydrometrie Survey, in the summer of 1913.

MOSSY RIVER AT WILSON’S FARM (BELOW FORK RIVER).

HISTORY.

This station was established on July 28, 1914, by W. J. Ireland, and superseded the one 
at Lacey's farm owing to the difficulty in securing a gauge reader at that point.

LOCATION OF SECTION.

The meter section is located on Wilson’s farm two and one-half miles northeast of 
Fork river. It is marked by a blazed |>oplar tree which stands on the left bank just below 
the metering section. The I.P. is located by a nail driven in the post sup|>orting the cable 
of the section on the left hand bank.
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RECORDS AVAILABLE.

Daily gauge height reeords have lieen kept from July 3, 1914, to December 31, 1915. 
Daily discharges have been computed for a period from July 3 to November 16, 1914, 
and from March 22 to November 10, 1915. The data secured has not been sufficient 
to permit the compilation of discharge under ice conditions, which held during the periods 
from November 16, 1914, to March 22, 1915, and from November 10, 1915, to the end 
of the year.

DRAINAGE AREA.

The drainage area is 3,950 square miles.

GAUGE.

A six-foot vertical staff gauge is located about nine hundred feet downstream from the 
section and thirty feet southeast from Mr. Wilson's residence. The gauge is driven into the 
bed of the stream and braced to the shore. It is referenced to a permanent M.H.8. B.M. 
located one hundred feet southwest from the gauge.

CHANNEL.

The channel is straight for one hundred and fifty feet above and three hundred feet 
below the section. The river is confined to a single channel under all stages. The bed of 
the river is of gravel and permanent. The banks are high and covered with scrub but not 
liable to overflow.

DISCHARGE MEASUREMENTS.

Meterings are made by means of a cable carrier running on a cable stretched across 
the river.

ACCURACY.

The discharge curve is fairly well defined over the range in stage covered by the meterings.

Discharge Measurements of Mossy River at Wilson’s Farm, 1915.

Date. Engineer. Meter
No. Width. is,:;

Velocity. Height. Discharge.

Feet. Si|. ft. Ft. per see Feet. Sec. ft.
Jan. 0. M. S. Madden 1,462 86 239 0-65 91-72 165'
Feb. 15 1,462 77 226 0-71 91-71 ltll1
Mar. 12. 1,462 7V 264 0 07 91-60 177'
April IV F. S. Smith 1,186 86 275 0-80 90-71 221
May 7 1,186 86 264 0-70 90-71 186
May 2K. 1,186 82 254 0-73 90-60 186
June 25. C. O. Allen 2,018 85 238 0-76 90-63 187
July 30 Il H. Pratt. 1,496 82 194 0*52 90-48 101
Aug. 30. 1,496 7K 175 0-34 90-04 61
Oct. I! C. O. Allen. 2,018 80 205 0-52 90 1 1 107
Nov. 17. M. S. Madden 1,462 77 196 0*36 90-22 71‘

1 Ice measuremunt.
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Daily Gafge Height and Discharge of Mossy River below Fork River for 1915.
(Drainage area 3,050 square miles.)

January. February. March. April. May. Juno.

Dav.
Dis- Gauge Dis- Gauge Dis. Dis- Gauge Dis- Gauge Dis-

Height charge. Height. charge. Height. charge. Height. charge. Height. charge. Height. charge.

Feet Sec. ft. Feet. Sec. ft Feet. See. ft. Feet. Sec. ft. Feet. Sec. ft. Feet. Sec ft.
1 91 56 91 53 91 71 92 27 581 90 78 207 ‘Ml 58 175
2 91 55 91 54 91 73 92 12 539 90 77 205 «Ml 59 177
3 91 55 91 53 91 79 92 01 508 «.HI 68 191 90 56 172
4 91 02 91 54 91 81 92 (II 508 9(1 59 177 90 48 160
A 91 64 91 55 91 82 91 85 163 90 18 117 90 48 160

6 91 72 155 91 53 91 75 91 50 305 90 58 175 90 58 175
7 91 74 91 63 91 61 90 80 210 ‘Ml 69 192 90 59 177
8 91 09 91 66 91 73 90 78 207 90 18 117 «Ml 35 141
» 91 70 91 68 91 75 90 74 21 Ml «.Ml 78 207 90 58 175

10 91 73 91 67 91 68 90 74 200 90 60 192 ‘Ml 59 177

11 91 71 91 68 91 -71 90 72 197 90 67 189 90 58 175
12 91-72 91 72 91 69 177 90 69 192 «.HI .50 163 90 59 177
13 91 53 91 84 91 56 90 82 213 90 63 183 90 57 174
14 91 53 91 73 91 60 (HI 77 205 90 77 205 90 68 191
15 91 73 91 71 161 91 63 90 82 213 90 67 189 1M) 38 145

16 91 74 91 86 91 61 90 78 207 90 18 117 90 58 160
17 91 76 91 86 91 49 «.HI 76 204 90 56 172 90 68 191
1H 91 76 91 86 91 11 90 77 205 «.HI 67 189 9(1 60 178
10 91 52 91 63 91 (HI 90 76 201 90 68 191 90 63 183
20 91 43 91 S3 91 23 90 75 202 90 68 191 90 66 188

21 91 62 91 84 91 56 ‘Ml 76 204 90 60 178 (Ml 88 224
22 91 66 91 87 92 25 575 «HI 68 191 90 67 189 90 32 137
23 91 64 91 90 92 21 564 90 70 194 90 53 168 90 88 224
24 91 50 91 87 92 13 541 «.HI 71 196 «Ml 54 169 (HI 63 1 S3
25 91.38 91 71 91 87 497 90 75 202 '.Ml 61 180 '.Ml 77 205

26 91 50 91 59 92 68 695 90 77 205 «Ml 59 177 90 68 191
27 91 53 91 73 92 89 754 90 78 207 «Ml 69 192 (Ml 64 184
28 91 52 91 8.3 92 48 639 90 53 168 ‘.Ml 63 183 9(1 53 168
29 91 51 92 53 653 90 63 183 90 73 199 90 58 175
30 91 50 92 50 645 90 78 207 90 68 191 (Ml 48 160
31 91 46 92 45 631 9(1 48 160

July. August. September. October. November. December.

1 90 57 174 •Ml 56 172 89 98 91 «.HI 13 111 90 (Ml 94 90 15
2 90 50 163 90 47 159 89 96 89 90 15 114 90 10 107 89 88
3 90 48 160 90 49 162 89 98 91 «HI 10 107 (Ml 21 121 (Ml 36
4 «.HI 38 145 90 50 163 «.HI 13 111 90 09 106 «HI 12 110 (Ml 39
5 90 58 175 90 48 160 90 07 103 90 25 127 ‘.Ml 21 121 (Ml 40

6 IK) 67 189 90 36 142 90 13 111 89 98 91 90 12 no (Ml 42
7 90 66 188 «.HI 32 137 90 08 104 89 85 75 90 21 121 (Ml 43
8 90 63 183 «H» 30 134 89 87 77 89 «98 91 89 99 93 90 46
9 «.HI 78 207 90 36 142 «HI 06 102 90 50 163 90 07 103 (HI 52

10 90 78 207 90 35 141 89 98 91 90 20 120 90 58 175 ‘.Ml 52

11 90 68 191 (Ml 32 137 89 68 53 90 08 104 «.Ml 16 W) 36
12 •HI 64 181 «HI 23 124 «.HI 08 104 «.HI 26 128 89 06 (Ml 34
13 90 48 160 '.HI 27 130 90 02 97 90 25 127 90 20 90 40
14 90 38 145 90 18 117 89 92 84 90 10 107 90 15 90 39
15 90 47 159 90 23 124 90 08 104 IK) 19 119 ‘.Ml 20 90 34

16 90 83 215 90 18 117 89 91 86 90 15 114 90 22 90 31
17 «HI 67 189 90 31 135 90 30 134 ‘HI 20 120 90 23 71 (Ml 33
18 90 89 225 «.HI 37 144 89 97 90 «.HI 16 115 >90 26 90 33
10 90 98 241 90 33 138 «90 26 128 90 15 114 >90 26 90 33
20 91 27 304 90 20 120 89 73 59 89 55 37 ‘Ml 29 oo :i.i

21 91 36 327 90 08 104 90 05 101 90 08 104 90 31 90 32
22 91 33 319 90 23 124 90 27 130 90 15 114 90 33 (Ml 32
23 91 18 283 89 96 89 ‘HI (Hi 102 '.HI 10 107 «.HI 33 90 34
24 91 03 251 89 95 88 90 06 102 90 18 117 90 35 (Ml 34
25 90 97 240 89 81 69 90 17 116 90 12 110 90 35 90 30

26 90 88 224 ‘HI 13 111 89 88 78 89 50 31 ‘Ml 39 (Ml 20
27 90 84 217 90 16 115 90 10 107 90 50 163 90 38 (HI 26
28 90 71 196 89 95 88 «.HI 18 117 89-93 81 90 40 90 34
29 «.HI 58 175 90 01 95 «HI |() 107 90 *1 121 90 38 (Ml 30
30 90 58 175 90 09 106 90 06 102 90 12 110 90 36 (Ml 29
31 90 58 175 ‘HI 09 106 «.Ml 20 120 00-3»

Note.—Gauge heights marked thus (0 interpolated.
Ice conditions from January 1 to March 21 and November 11 to end of year. 

* Information insufficient to compute daily discharges.
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Monthly Discharge ok Mossy Hivek Below Fork Hiver kor the Year 1915.
[Drainage area, 3,960 square miles.]

Discharge in Second-Feet. Hi n-Off.

MONTH.
Maximum. Minimum. Men.

Per
square

Depth in 
inches on 
Drainage

Total in acre 
feet.

January. .............. •150 0 038 0 un 9,200
February
March ........ ........ II 0*041

0 070
0*048
0*088

8,900
18,400

April. 581 108 259 0-000 0 074 15,400
May 207 117 170 0 045 0 052 11,000
June 224 137 177 0 045 0 050 10,500
July 327 145 200 0 052 0 060 12,700
August 171! 00 126 0 032 0-037 7,750
September 134 53 99 0 025 0-028 5,900
Octoljer. 103 ill 109 0-028 0 032 0,700
November .
December

■so
■65

0-020
0-016

0*088
0018

4,750
4,000

Th" Y,ur . 784 100 0-040 0-548 115,200

Note. Marked thus (*) estimated.

MOSSY HIVER AT LAKE DAVITll.V

HISTORY.

On May 20, 1913, a gauge was established at the head of the Mossy river bv G. Elmer, 
and from that date gauge readings have been recorded at this station.

LOCATION of gauge.

The gauge is a six-foot vertical staff gauge secured to a support driven into the bed of 
the river and braced to crib of Clendenning's bridge. This bridge is across the Mossy 
river about one hundred and fifty feet below the point at which it flows out of Lake Dauphin, 
and the gauge registers lake level.

RECORDS AVAILABLE.

Gauge records at this point are available for the following periods, from May 21 to 
December 31, 1913, from January 1 to December 31, 1914, and from January 1 to 
September 30, 1915.

VALLEY RIVER.

The Valley river is a tributary of lake Dauphin; it rises on the western slope of the 
Duck mountains, flows south along the foot of the western slo|ie of these mountains, then 
turns east and flows between the Duck and Hiding mountains and continues this generally 
easterly course to its mouth. There are two tributaries to the valley which are of fair size. 
These are Short creek, which rises on the slo[ie of Hiding mountains, and Drifting river, 
which joins the Valley three miles west of Valley River station on the C.N.R.

The valley between the Hiding and Duck mountains, through which the river Hows and 
from which it takes its name, is aliout one hundred feet deep and from seven hundred to 
twenty-five hundred feet wide. The river at ordinary summer stages has a width of between 
one hundred and two hundred feet. The river bed is composed of gravel and boulders, the 
banks being of clay which overlies a gravel and boulder bed.

The upper part of the drainage area is practically all within the Duck Mountain Forest 
Reserve, where considerable stands of spruce, jackpine and poplar are to lie found. In the 
immediate vicinity of the river little clearing has been done, though in the lower part of the 
valley, and somewhat back from the river, fanning is carried on to a considerable extent.
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VALLEY RIVER AT VALLEY RIVER.
HISTORY.

This station was established on October 25, 1912, by W. G. Worden, and lias been in 
operation since that date.

LOCATION OK SECTION.

The metering section is located on the downstream side of the C.N.R. bridge crossing 
the Valley river fifteen hundred feet north of the railroad station in that town and one 
hundred and fifty feet upstream from the traffic bridge. The I.V. is an arrow carved and 
(tainted on the downstream side of the bridge at the south end.

RECORDS AVAILABLE.

Records of daily gauge heights have been secured for the greater part of the period 
October 25, 1912, to the end of 1915. Estimates of daily discharge have Iteeri computed 
for the following periods: October 25 to November 17, 1912, April 4 to November 111, 1913, 
April 25 to November lti, 1914. and from April 12 to November 17, 1915. There is not 
sufficient information to arrive at estimates of daily discharge under winter conditions.

DRAINAGE AREA.

The area tributary to the Valley river above the station is 1,028 square miles.

GAUGE.

A twelve-foot vertical staff gauge is secured to the downstream side of the south bridge 
abutment, 264 feet from the I.P. on the section. The gauge is referred to a permanent 
M.H.S. B.M. located 48 feet south of gauge. This B.M. is set to an arbitrary datum.

CHANNEL.

During low stages the water is confined to one channel, but under high water conditions 
there are two. The channel is straight for 400 feet above and 000 feet below the section. 
The bed of the stream is of gravel and sand and permanent. The right bank is low, wooded 
and liable to overflow. The left bank is high and not liable to overflow.

DISCHARGE MEASUREMENTS.

Meterings are taken from the downstream side of the bridge anil cover a range in gauge 
height of 6 0 feet.

ACCURACY.

The discharge curve is well defined between gauge heights 99.5 and 101.7, between 
gauge heights 1017 and 105 0 the discharge curve is not well defined.

Discharge Measurements or Valley River at Valley River, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section.
Mean

Velocity.
Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per see. Feet. See. ft.

.Inn IK i
Mar. 12.
Mar. 29 “
April 22 F. S. Smith 1,180 52 91-7 0*92 100-33 84 4
May 7 “ 1,180 50 78-2 005 100 03 50-7
May 27 1,180 47 04-3 0-49 99-90 31 8
.lune 25 C. O. Allen 2,01 8 51 102-4 1-18 100-54 120-8
July JO H. H. Pratt 1,490 51 73-5 0-51 99-92 37-1
Aug. 30 1,490 41 32-9 0 (Mi 99-23 2 0
<>ct. 1 C. O. Allen 2,018 48 74-9 0-70 100 10 56»
Nov. 17 M. S. Madden 1,462 39 450 0-36 99 66 16 3 •

2 lee measurement.
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Daily Gauge Height and Discharge he Valley River at Valley River for 1918.
(Drainage arm 1,028 square miles.)

January. February. March. April. May. June.

l)uy
Dis- Gauge Dis- Dis- Dis- Gauge Die- Dis-

Height charge. Height. charge. Height. charge. Height. charge. Height. charge. Height. charge.

Feet. See. ft Feet. See. ft. Feet See. ft. Feet. See. ft. Feet. Sec ft. Feet. Sec. ft.
1 KHI 34 KH) 21 03 (HI OH 39

KHI 58 KHI 15 57 00 95 37
3 1(H) 40 KHI 1.3 54 (Ml 01 33
4 KHI 42 KH) (Ml 50 (Ml 80 315 KH) 70 1(H) 11 52 (Ml 91 33

0 KH) 84 100 05 40 100 03 44
7 KHI 95 KH) 04 45 KH) 07 48

■ 8 101 04 KHI 03 44 1(H) 11 52
9 101 30 KHI 03 44 KHI .30 82

10 101 31 90 99 40 1(H) 33 78

11 101 34 KH) 03 44 KH) 44 93
12 0 KH) 08 180 KHI 45 01 KH) 37 83
13 101 00 200 KHI 27 70 KHI 10 87
14 101 01 195 KH) 18 00 KH) 37 83
15 1(H) 80 104 KHI 10 51 KM) 30 82

10 0 1(H) 03 122 1(H) 05 40 KM) 35 81
17 KHI 02 120 KH) 03 44 KHI 21 03
IH KHI 40 98 (Ml OH 39 KHI 33 78
10 100 40 1(H) (Ml 07 38 KM) 35 81
20 KH) 39 86 (Ml 97 38 KH) 43 91

21 KHI 33 78 1(H) 31 75 KM) 39 80
22 KH) 32 77 KHI 50 101 KM) .30 82
23 KHI 58 114 KHI 31 75 KHI 55 109
24 KHI 00 101 KHI M 52 OKI 01 111)
25 KHI 08 131 KH) 02 43 1(H) 55 109

20 100 37 83 99 03 35 KHI 53 100
27 KHI 35 SI 00 88 30 KHI 48 08

KHI 28 72 KHI 38 84 1(H) 43 01
20 KH) 21 0 KHI 33 78 1(H) 09 .50 KHI 42 (HI
.to Kill 11 KHI 20 73 KHI 02 43 Kill 40 87
31 KH) 10 90 99 40

July. August. September. October. November. December.

1 100 30 K2 00 00 32 00 23 2 1(H) 07 48 KHI 05 40 (Ml 40
100 33 7h 00 SK 30 '.Mi 2K 3 KHI 05 40 KHI 02 43 (Ml 52

3 100 32 77 00 81 27 00 20 3 KHI 03 41 KH. (Ml 11 (Ml 51
4 100 33 7s 00 72 IK 00 28 3 KHI 03 41 OO 97 38 (Ml 51
3 100 31 75 00 04 13 09 28 3 100 05 40 (Ml 05 37 (Ml 47

0 100 27 70 00 O S 10 00 20 3 KH) (Hi 47 (Ml 05 37 (HI 18
7 100 20 02 00 70 17 00 28 3 KH) 00 47 (Ml 01 30 (Ml 10

100 0S 40 00 00 15 00 34 3 KH) 07 48 (Ml 02 34 (Ml 40
0 loo Of, 47 00 00 11 09 40 4 KHI 08 49 (Ml 00 32 (Ml 44

10 1(H) 04 45 00 50 11 00 50 9 KH) 07 48 (Ml 87 30 (Ml 45

II KM) 01 42 00 50 0 00 07 12 00 00 37 90 90 37 09 40
12 00 00 40 00 52 K 00 70 17 09 04 30 (Ml 82 25 (Ml 40
13 00 04 30 00 4S 0 00 71 is 99 04 30 00 73 19 (111 40
It 100 27 70 00 40 0 00 K2 20 00 93 35 (Ml 72 18 00 44
15 100 47 97 00 45 0 99 81 25 00 92 34 (Mi 72 18 00 43

10 1(H) (»2 120 00 42 5 99 81 25 99 92 34 99 72 18 (Ml 42
17 KH) 74 141 00 to 4 00 82 20 99 91 33 0(1 06 10 00 42
IK 101 02 107 00 40 4 00 82 20 00 (HI 32 (Ml 02 (Ml 41
10 101 04 202 00 37 4 00 84 27 99 or 32 00 (HI 00 42
20 101 08 211 00 35 4 00 84 27 99 90 32 (Ml 58 (Ml 41

21 101 03 200 09 35 4 00 80 20 00 (HI 32 (Ml 58 99 40
22 1(H) 02 174 99 34 3 00 88 30 (Ml 01 33 00 58 99 40
23 KH) :>4 107 00 32 3 (Ml 80 31 (Ml 02 34 (Ml 50 00 .39
24 1(H) 52 104 00 31 3 00 90 32 00 03 35 (HI 00 00 30
25 KH) 4M OK 00 30 3 09 04 30 99 92 34 (Ml 60 (Ml 38

20 KH) 32 77 00 28 3 99 98 39 (Ml 91 33 (Ml 01 (Ml 38
27 KH) 15 57 00 20 3 00 08 30 90 91 33 (Ml 02 (Ml 38
2K KH) 12 53 00 20 3 00 00 38 99 02 34 00 00 00 38
20 KHI 03 44 00 24 2 KHI (Hi 41 00 03 35 (Ml 50 (Ml 37
30 00 02 34 00 23 2 KHI 02 43 00 95 37 (Mi 52 (Ml 30
31 00 01 00 23 2 (Ml 97 38 (Ml 37

Notk -lee conditions from January 1 to April II, November 12 to December 31 
Information insufficient to compute daily discharges.
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Monthly Discharge of Valley River at Valley River for 1915.

(Drainage area. 1,028 square miles.)

Discharge Second-Feet. . He x-Off.

MONTH.
Maximum. Minimum. Mean.

per
square

Depth in 
inches on
I )rain:tnc

Total in acre- 
feet.

January ..................
February
March .
April.

o'
o'
O'

200

0l
0>
O'
0*

0>
O'
0»

SO1

o'
o'
o'

0*078 0-0h7
May. 101 30 A3 0 062 0-069 3,250
June 110 u 70 0-074 0 083 4,525
July.................... 211 33 90 0-089 0 103 5,550
August 32 9 0 • 009 0010 553
September. 43 21 0-020 0-022 1,250
October. . 40 32 38 0 039 0-045 2,340
November 40 O' 20* 0-020 0-022 1,190
December. . . o' O' o'

The Period WO 0 32 0-032 0-431 23,433

Note.—Marked ihiis(') estimated.

OCHRK RIVER.

The Orlire river is a small tributary of lake Dauphin. It rises on the northeastern 
sIo|m- of Hiding mountain and flows northeast to the lake, its mouth being in Tp. 'JO, R, 17, 
West of the First meridian. The total drainage area of the river is approximately 270 
square miles, of which 250 square miles lies above the metering station at Ochre river.

OCHRE RIVER AT OCHRE RIVER.

HISTORY.

This station was established by V . (i. Worden on October IN, 1912, and has been in 
operation since that date.

LOCATION OF SECTION.

The metering section on the Ochre river is located on the downstream side of the traffic 
bridge, which is one quarter of a mile north of the railway station and one quarter of a mile 
below the C.N.R. bridge. The I.P. is marked on the guard rail seven feet from the south 
end on the downstream side.

RECORDS AVAILABLE.

Records of daily gauge height have been obtained for the jieriod October 18, 1912, to 
the 14th of November, 1915, with omission during the winter months. Estimates of daily 
discharge have been obtained for the same period.

DRAINAGE AREA.

The drainage area of the Ochre river above Ochre river is 250 square miles.
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GAl'GE.

A nine-loot vertical staff enamelled «aune is fastened to a timber which is spiked to a 
pile of the bridge at the south end on the downstream side. This gauge is referred to a 
permanent M.H.S. B.M. located about nine feet southeast of gauge. This B.M. is set to 
an arbitrary datum.

CHANNEL.

The channel just above the section is divided by a pile bent which supports the bridge. 
For fifty feet above and three hundred feet below the station the channel is straight. The 
Is-tl of the stream is of sand and gravel with a vegetable growth. The banks are low and 
wooded and liable to overflow at high stages.

DISCHARGE MEASUREMENTS.

The discharge measurements are taken from the downstream side of the bridge under 
ojm'ii water conditions. During the winter season they are made from the ice at a point 
about one hundred feet downstream from the bridge.

ACCURACY.

Between gauge heights tilt ô and 101 '3 the curve is well defined, between 101 -3 and 107 -3 
the curve is not well defined. Under ice conditions a fairly well defined curve for the range 
in gauge height 00-2 to 100-4 has been obtained.

Discharge Measurements of Ochre Hiver at Ochre River, I0I.Y

Date. Kngineer. Meter
No. Width. Area of Mean

Velocity.
(1auge 
Height. I )i#eharg

Feet. Sq. ft. Ft. |>er see Feet. See. ft.

Mar. 11 M. S. Madden 1,4(12 y -
Mar. 27 1,462 38-o 14 1 0-27 101-74 3*6
April 21 F. S. Smith 1,1ht» 40 0 48-7 1-22 100-08 58*8
April 21 1,1 ht» 40 0 48-2 1-44 100-67 64-5
April 21 1,186 40 0 48-2 1 29 100-06 62*3
May ti 1,186 40 0 33-7 0-82 100-30 27-6
May ti 1,186 40 0 44-7 0-77 100-30 26*0

1,1ht» 40-0 43-7 0-7» 1(H)-30 26*6
May 2It 1,1ht» 39 • 4 35 6 106 100-39 37 8
May 26 1,1ht» 39-4 35-6 tin 100*39 39.3
June 24 C. O. Allen. 2,018 .47-S 38-S 1 -44 100-41 52*0
Aug 2 H. H. Pratt. 1,496 42 0 14-5 0-98 119-92 14*3
Sept. 1 1,496 27 0 6-2 0-67 99*55 4*2
Oct. 5 C. O. Allen. . 2.01 h 37-0 47-0 1 17 100-75 55 2
Nov. 25 M. S. Madden 1.462 26 0 33 0 0-56 UN) 10 l8-6>

1 lee measurement.
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Daily Gavge Height and Discharge of Ochre River at Ochre Riveii. for l'.M.V
( Drainage area 250 square miles.]

Day

January. February. March. April. May. June.

•iaugc Dis- Din- ( Sauge I Din- CS auge Din- (Jauge Dis- (Sauge Die-
Height charge. Height. charge. Height charge. Height charge. Height. charge Height. charge

Feet. .See ft Feet. Sec. ft. Feet. See. ft. Feet. See. ft. Feet. Sec. ft. See. ft.
1 100 50 20

101 51 100 53 75 KM) 00 25it 101 52 KM) 50 71 KM) IMI 20
4 101 51 KM) 43 63 KM) IN) 20
5 101 08 100 42 61 liai hi 28

6 101 00 KM) 42 61 lot) 12 30
101 HO 100 41 00 l(M) 29 47

8 ....... ....... 102 38 KM) 40 66 100-43 63
it 102 37 KM) 43 63 100 00 S3

10 102 22 KM) 42 61 UMJ 88 118

11 102 17 KM) 43 63 100 78 105
12 101 70 240 101 20 171 100 60 04
13 101 09 235 101 05 142 KM) 52 73
14 101 34 IKS 101 05 142 100 45 65
15 101 25 170 KM) 70 95 100 DO 83
10 101 23 107 100 70 95 100 00 83
17 101 10 102 100 08 93 KM) 60 83
18 100 02 124 KM) 00 90 KM) 53 75
10 100 70 107 100 47 67 KM) 11 (A
20 100 02 85 KM) 37 56 KM) 35 53

21 100 01 84 KM) 36 55 KM) 42 61
22 101 03 100 85 115 KM) 28 40 100 43 03
23 loi-ot ! KM) 78 105 100 20 44 KM) 37 56
24 101 til KM) 73 00 KM) 25 42 KM) 47 67
25 IUI 78 j KM) 74 100 KM) 35 53 KM) 43 63

20 101 78 i KM) 87 117 KM) 37 56 100 43 63
27 I0| 74 4 KM) Mi 110 KM) 36 55 |(M) 07 91
28 101 74 100 HO 108 KM) 24 11 KM) .Vi 78
29 101 00 KM) 70 95 KM) 10 33 KMI 43 03
30 101 03 . KM) 03 87 KM) 14 32 KM) 37 50
31 • 101 01 . . . 100 Hi 28

July August. September. October. Xove ml-'r. Dreembar.

1 KMI 31 49 99 9(1 14 99 55 3 IOI 15 1 Vi llHl 76 95
2 1(H) 26 14 99 92 15 99 55 3 101 10 149 KMI 62 85
3 KM) 27 45 99 91 15 99 57 3 101 (Ml 135 KM) 54 76
4 KMI 55 77 99 S3 Kl 99 71 KMI 85 114 KM) 52 73
5 KM) 48 69 99 81 9 99 62 3 KM) 70 96 KMI 50 71

6 KM) 30 48 99 81 9 99-62 3 KM) 60 83 KMI 34 52
km. 22 39 99 79 9 99 82 10 KMI 58 81 KMI 40 59

8 KM) 14 32 99 72 6 KM) 17 34 KMI 53 75 KMI 40 59
9 KM) 09 27 99 72 6 MM) 23 40 KMI 49 70 KMI 41 60

10 KM) 09 27 99 71 5 100 (Mi 25 KM) 47 «7 KMI 12 61

11 100 20 37 99 71 5 99 93 16 KM) 42 til KM) 42 61
12 KM) 22 39 99 70 99 86 12 KMI 40 59 KMI 43 63
13 KM) 14 32 99 69 5 99 87 12 KM) 35 53 KM) 43 63
14 KMI 07 26 99 69 5 99 96 18 KM) 34 52 KMI 43 63
15 100 75 101 99 67 4 99 98 19 KMI 32 50

16 100 93 125 99 71 5 KM) 03 22 KMI 30 48
17 101 39 190 99 70 5 99 97 18 KMI 3(1 18
18 101 23 167 99 69 99 96 18 KM) 25 42
19 101 13 153 99 76 7 99 96 18 100 25 42
20 100 91 122 99 76 7 100 66 90 KM) 20 37

21 KM) 51 72 99 73 6 KMI 66 90 KMI |8 35
22 KMI 47 67 99 64 4 KM) 46 66 KMI 18 35
23 KM) 34 52 99 63 4 100 36 55 KMI |6 33
24 KM) 21 38 99 62 3 KM) 26 44 KMI 16 33
25 100 14 32 99 62 3 KM) 26 44 KM) 25 42 KMI 40 io
26 100 11 29 99 62 3 KMI 14 32 KMI 35 53
27 KMI 09 27 99 til 3 KMI 27 45 KM) 45 65
28 KM) (N) 20 99 59 3 KMI 27 45 KMI 67 91
29 99 97 18 99 56 3 KMI 65 89 KMI 85 111
30 99 91 15 99 57 3 101 16 157 IOO 78 105
31 99 91 15 99 57 3 KMI 75 102

Not»:. Ire condition# from January 1 to April 12 ami trom November 1.'» to Deeetnber 31. 
Information insufficient to eompute daily discharges.
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Monthly Discharge of Ochre River at Ochre River for the Year 1915.
(Drainage area 250 square miles.]

MONTH.

Discharge in Second-Feet. Hun-Off.

Maximum. Minimum. Mean.
Per

square
Depth in 
inches on 
Drainage

Total in acre- 
feet.

January Mi 0 000 0-000
February hi 0 000 0 • 000
March 0 *2 0 • (X)N 0-009 123
April.
May

246 195 0-380 0-434 5,650
171 28 70 0-280 0-323 4.300

June 1 In 20 63 0-252 0-281 3.750
July. 190 15 59 0-236 0-272 3,600
August . 15 3 6 0 024 0-028 369
September 157 3 35 ()• 140 0-156 2.100
October...............
November.....................
December..................

156 33 71
'40
'4

0-288 
ii 100 
0*016

0-332 
0-179 
0-018

u 4
»

The Year 246 0 37 0-149 2-022 20.938

Note.—All marked thus!1) estimated.

INDEX TRIBUTARIES OF LAKE WINNIPEG FROM THE WEST.
GENERAL.

The rivers coming under this head are the Saskatchewan, Fairford and Dauphin, 
though they arc included in that part known for administration purposes as the District 
west of lake Winnipegosis.

The Saskatchewan is very important from a navigation, reclamation and ilower stand
point. The Fairford is also important and to some extent for the above reasons. Its ehief 
importance is that it forms the only outlet of lake Manitoba and through it lake 
Winnipegosis, lake Dauphin, Swan lake and Red Deer lake arc drained.

SASKATCHEWAN RIVER.
The Saskatchewan river is one of the principal tributaries of lake Winnipeg; it flows 

into that lake near the northern end and drains a large territory to the west of the lake. 
The total drainage area is 155,000 square miles, extending from the summit of the Rocky 
mountains eastward to lake Winnipeg. There are two main branches of the river, known 
as the North and South Saskatchewan. The north branch heads in the Rockies southwest 
of Edmonton, and flows generally east to its junetion with the south branch about fifty 
miles east of Prince Albert. The tributaries entering the river from the north are small, as 
the northern limit of the basin follows the river itself closely. The south branch is formed 
by the junction of the How and Old Man rivers, and liclow the junction of these two the 
Red Deer enters.

In the province of Manitoba the country adjacent to the river is low lying and swampy, 
a considerable portion of the level being liable to flooding during high water. Near the 
mouth the river enlarges into two lake-like expanses known as Cedar lake and Cross lake, 
from the latter lake the river flows into lake Winning. Cross Lake rapids, Red Rock rapids 
and Grand rapids occur in this stretch of the river.

In Manitoba the river has an average width of one thousand feet, though alsive Grand 
rapids a minimum width of five hundred feet occurs. The river bottom above Cedar lake 
is conqiosed of clay and gravel, below that [xiint limestone ridges occur between which the 
bottom is covered with boulders. Valuable timber is to lie found along the river at various 
points, but generally s|>enking, as the lake is approached, the growth lieeomes stunted, being 
for the most part second growth.
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Above Grand rapids the river is navigable at certain stages and steamers have been 
o|>erating as far u|>stream as Edmonton. At present all navigation below Pas is confined 
to gasoline launches and like small craft.

Considerable work in the way of reconnaissance and detailed surveys for various pur- 
jxises has been done by the Dominion Water Power Branch in this part of the river, and in 
order to further the work, two metering stations have been established by the Manitoba 
Hydrometric Survey, one at Pas and the other at the head of Grand rapids.

LAKE WINNIPEG AT WINNIPEG BEACH.

HISTORY.

A gauge was set on lake Winnipeg at Winnipeg Beach on May 1, 1913, and records 
of daily gauge readings have been kept since that date.

LOCATION OF GAUGE.

A nine-foot vertical staff gauge is secured to the inner side of the C.P.R. pier. The 
gauge is referred to a B.M. of the Canadian Geodetic Survey set in the concrete base at the 
southeast corner of the C.P.R. water tank at the Winnipeg Beach station.

RECORDS AVAILABLE.

Records of daily gauge readings are available from May 1 to October 31, and at 
intervals during November and December of 1913, at intervals during January, February 
and March, and continuous from April 2 to December 31 in 1914, and continuous 
throughout the year of 1915.

LAKE MANITOBA AT DELTA.

HISTORY.

A gauge was installed on lake Manitoba at Delta on July 9, 1914, by C. O. Allen, and 
observations as to lake level have liecn made practically continuously since that time.

LOCATION OF GAUGE.

Delta is a small station on the C.N. Ry. located at the southerly end of lake Manitoba. 
The gauge installed at this |x)int is a six-foot staff gauge secured to the piling of the 
breakwater, a short distance south of the bridge across the canal.

RECORDS AVAILABLE.

During the year 1914 daily gauge readings are available from June 12 to the 14th of 
November, and from the 7th of December to the end of the year. In 1915 the full year 
records are available.
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SASKATCHEWAN RIVER AT PAS.

HISTORY.

The station on the Saskatchewan river at Pas was first established by W. (1. Worden 
on October 21,1912. On May 27,1913, a new section at Pas was established by K. Rankson, 
and this station has I wen in o[wration since that date.

LOCATION OF SECTION.

The first section was located about one-quarter of a mile below the site of the Hudson's 
Bay Railway bridge at Pas. On May 27, 1913, this section was moved upstream to the 
downstream side of the H.B. Railway bridge. The l.P. is located on the handrail near the 
south end of the bridge on the downstream side, and is vertically above the river fare of the 
south abutment. It is painted white and marked "0+1X1 l.P.”

RECORDS AVAILABLE.

Records of daily gauge height were kept at various intervals from th early part of 1912 
to the end of 1915. From October 21, 1912, to the end of 1915 tlie gauge heights are rather 
more continuous. Estimates of daily discharge have been computed for the periods covered 
by daily gauge heights from April 13, 1913, to the end of 1915.

DRAINAGE AREA.

The drainage area tributary to the Saskatchewan above Pas comprises the greater 
portion of Western Canada lying between parallels 49 and 54 north latitude and between 
the Rocky mountains and lake Winnipeg. The total area is 149,500 square miles.

GAUGE.

A twenty-foot vertical stall gauge has been fastened to the downstream side of the first 
|fier from the south bank and 10 feet above the metering section. The gauge is referred to 
D.P.W. B.M. No. 79, which is a cross on a copper plug set on the west side of the south 
abutment of the H.B. Railway bridge, and is about three feet from the ground level. It is 
marked P.W.I). B.M. No. 79.

The river is divided by the bridge piers into six channels at low water and eight channels 
at high water. For 1,300 feet above and 2,700 feet Iwlow the section the channel is straight. 
The bed of the river is covered with gravel and small boulders, but at the section the stream 
I «)t tom is somewhat shifting. The right bank is high and not liable to overflow, the left 
bank is low and liable to overflow at high stages. At extreme high water there is a small 
discharge through an overflow channel about 500 yards south of the bridge.

DISCHARGE MEASUREMENTS.

The discharge measurements were taken from a boat on the first section established. 
Since May, 1913, the meterings have been taken from the downstream side of the H.B. Ry. 
bridge.

ACCURACY.

The discharge curve for the station is well defined between gauge heights Mv5 and 
822'7, between 822 7 and 828 0 the discharge curve exhibits all the characteristics which are 
jieeuliar to certain large rivers, in that the discharge for the same gauge height varies accord
ing as the river is on a rising or a falling stage. Above gauge height 627 0 and below SIS 5 
the discharge curve is fairly well defined.
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Discharge Measurements or Saskatchewan Hiver at Pas, HU5.

Date. Engineer. Meter
No.

Width.
Section. Velocity. Height.

Discharge. Remarks.

Feet. S,,. ft. Ft. |n r Feet. Sec.-ft.Jan. 12. M. S. Madden . . 1 402 759 8,929 0-50 15 80 4,467 Ice measurement.
Winter section.

1.402 737 8,950 O’54 15 81 4,990
leb. •). 1.402 757 8,922 0-58 15 .83 5,2201« eb. ti 1,402 757 S.92I 11-57 15 S3 5,148Mar. 8. 1.402 700 8,901 0-57 Hi 07 5,144Mur. 9. 1,4112 700 8,851 (>•58 10 OS 5,174April 2. 1.152 701 9,535 0-04 10 tit 0,090
April 21». !•. S. Smith.......... 1.IS0 74li 13,970 2-31 21 91 32,310 Regular section.April 30. 1.1 so 744 i:i,t«7 2-14 21 39 29,140June 4. I.ISO 755 14,149 2-01 22 40 30,873
June 12 M. S. Mwiden 1.402 "mi 15,200 2-73 23 59 41,090

1,1112 707 15,858 307 24 33 48,753June 30. (Ml. Allen 2,1)111 7M 17,448 3-35 20 57 58,426
Inly 1. 2.019 781 17,481 3 48 09 00,920
July U. 2.019 790 19.947 3 • 90 29 71 77,836
July III 2.019 797 20,103 4 03 29 92 81,222
July 12 2.019 799 211,517 4-07 30 31 83,400July 14. 2,019 soo 20,797 3 87 30 45 811,427
July 15. 2.019 SOO 20,797 3-82 30 47 79,550
July Hi 2,019 800 20,7117 3 92 30 53 81,513July 17 2.019 St HI 20.707 3-82 30 52 79,350
July 111 2,019 ■St HI 20,897 3-97 30 55 83,040
July till. 2,11111 St HI 20,977 3-98 30 58 83,435
July til 2,11111 StHI 21,077 3-97 30 57 83,005
July 22. 2.019 St HI 21,081 3-90 30 00 83,505
July 2». 2.019 Mil 21,105 3 • 90 30 09 83,854
July 20 2,019 802 21,510 4-07 31 01 87.669July 27. 2,019 803 21,570 4-09 31 13 88,157
July 28. 2,019 805 21,950 410 31 27 91,209
July 29. 2,019 805 22,005 4-24 31 40 93,390
July 31 . 2.019 800 22,170 4-27 31 07 94,647
Aug. ti. 2,019 810 22,531 4-38 31 89 98,562
\ug. :i. 2,019 810 22,002 4 32 31 90 97,710

Aug. 9. 2,019 810 22,004 4-32 32 09 97,997
Aug. 10 2.019 810 22.730 4-47 32 13 101,094
Aug. 11 2,019 810 22,751 4-38 32 11 99,745
Aug. 12. 2,019 810 22,774 4-33 32 1 1 98,530
Aug. 12 2,11111 810 22,094 4-46 32 09 100,551
Aug. 11 2,019 810 22,091 4-40 52 1)7 99,885
\ug. lli 2.019 810 22,537 4-19 31 HO 94.347
\ug. 17. 2,019 810 22,530 414 31 88 93,209
Aug. IS 2,019 810 22,530 4- 10 31 H7 92,315
Aug. Ill 2,019 810 22,531 4-09 31 84 92,300
Aug. 20. 2.019 810 22.448 4-10 31 74 91,970
Aug. 20. 2019 SI Mi 21,843 3 HO 31 10 84,300
Aug. 2N 2.019 805 21,72 4 3-70 30 Hti 81,014
Aug 21 2,019 799 21.338 3-00 30 28 70,701Sept. 1 2,019 71111 21,248 3-53 30 25 76,017
Sept. 2 14,S1U 71111 21,24s 3 05 30 20 77,557Sept. 3 2.019 799 21,141 3 07 30 10 77.480
Sept. 4. 2.019 798 21.083 3 74 30 03 78,94yi
Sept. 8 2.019 790 20,792 3-53 29 01 73,366
Sept. Ill 2.019 790 29,052 3-48 29 37 71.855Sr,,1 || 2.019 795 20,589 3 42 29 23 70.518
Sept. 12 2,019 790 20,171 3 47 28 75 70,055
Sepl. 15 2.019 788 19,809 3 44 28 32 68.344
Sept. 10 2.019 785 19,037 3-39 28 07 «6,641
Sept. 17 2,019 784 19.407 3-30 27 so 66,417Sept. Is 2,019 783 19,309 3 32 27 00 04,050
Sept. 20 2,019 7.80 18,857 3- 18 27 15 59,889
Sepl. 22 2.019 77U 18,515 3- 10 20 07 57,435
Sept. 2.2. 2.019 77li 18,393 3-11 20 42 57,198
Sept, 24 2.1 II II 775 18,102 2-99 20 14 54,309

Notk:—Add 800*00 to gauge height* to bring to station datum.

2ftf—11
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Daily Gavge Height and Discharge of Saskatchewan River at I’as, for 1915.

Day

January. February. March. April. May. June.

Height.
Dis- Gauge

Height.
Dis

charge. Height. Dis
charge.

Gauge
Height.

Dis
charge.

Gauge
Height.

Dis- Heljt' Dis
charge.

Feet. Sec. ft. Feet. See. ft. Feet. Sec. ft. Feet Sec. ft Feet Sec. ft. Feet. See. It.
1 15 95 15 65 4,745 16 02 5,226 16 60 5,980 21 55 30,645 22 .50 35,050
2 15 85 15 75 4.875 16 04 5,252 Hi 65 6,045 21 50 30.420 22 52 35,146
3 16 75 15 81 4,953 16 02 5.226 16 65 6.045 21 35 29,750 22 60 35,530
4 15 75 15 83 4,979 16 01 5,213 16 65 6,045 21 35 29,750 22 75 .36,255
5 15 65 15 83 4,979 16 03 5,239 16 85 6,305 31 30 29,530 22 84 36,696

6 15 70 15 83 4,97» 16 10 5,230 16 95 6,435 21 05 28,445 22 90 36,990
7 15-72 15 87 5.031 16 05 5,265 17-00 0,500 20 95 28,020 22 97 37,3338 15 75 15 89 5,057 16 07 5.291 17 05 6,505 20 95 28.020 23 (Hf 37,480ti 15 75 15 89 5.007 16 08 5.304 17-05 0.505 20 83 27.416 23 10 37,980

10 «15 80 15 93 5.100 16 08 5,304 • 18 .50 7,000 20 47 26.007 23 12 38,080

11 •15 83 15 95 5,135 16 09 5,317 '20 10 8,000 19 99 24,060 23 14 38,180
12 •15 86 4.467 15 93 5,109 16 20 5,460 21 70 10.000 19 50 22,120 23 59 40,488
13 •16 95 15 05 5,135 16 25 5,525 '23 25 12,000 19 38 21.652 24 00 42.6.ÎO
14 H. I A, 16 05 5,265 16 25 5.525 24 45 15.0(H) 19 20 20,960 24 06 42,968
15 16 35 16 10 5.3.30 16 25 5,525 25 35 18.0CM) 19 05 20,390 24 32 44,346
16 16 15 Hi 10 5.330 16 30 5.590 25 .55 30,000 18 98 20,122 24 47 45,141
17 16 05 Hi HI 5,330 16 25 5.525 25 35 49.925 18 85 19,630 24 75 46,660
18 16 05 16 09 5.317 16 25 5.525 25 05 48,275 is 7:i 19,174 24 90 47,46019 Hi <10 16 09 5,317 16 35 5.655 24 85 47.145 18 55 18,490 24 95 47,73020 16 05 16 08 5,304 16 40 5,720 24 75 46,050 18 40 17,930 25 04 48,220
21 16 OH 16 08 5.304 16 40 5.720 24 75 46.650 18 73 19,174 25 35 49,92522 16 05 16 07 $ 281 16 45 5,78.1 21 55 45.435 18 95 20,010 25 45 50,47523 16-05 16 08 5.304 16 45 5.785 23 95 42,385 19 95 23.9(H) 25 65 .51,590

16 .»■> 16 07 ■•'..hi 16 45 23 45 39,760 20 30 25,310 26 (HI .53,550
23 16 55 16 05 5.265 16 45 5,785 23 35 39,245 20 35 25,515 26 15 54,390
26 16 05 i« <>.-, J.3H& 16 50 5,850 23 05 •I7.7IM1 20 50 26,130 26 1827 16 05 5,265 10 50 5,850 22 95 37,235 20 00 26.550 26 20 54,67015 45 dll Oil 5,239 16 50 5.850 22 85 36,475 20 65 26,760 26 27 55,06215 45 16 55 5,1115 21 91 32.286 20 75 27. ISO 26 47 56,182
39 !? 4i Hi 55 5.915 21 75 31.550 21 85 32.010 Jtl .VI 56.350

—------— 16 60 5,980 21 86 32.056 .

July. Au»,ml. September. October. November. December

1 26 63 .57 mil 31 70 95.300 to 25 80.330 21 56 45,624 20 36 25,615 •16 8()
2 26 ht. 5h, 152 31 88 90,930 30 19 79,863 24 48 45,194 20 24 25,064 >16 553 27 17 00.186 31 90 98.001 to 15 >79.555 21 26 14.028 20 16 24,740 ‘16 30
4 27 im 62,680 32 01 98,676 30 03 78,638 24 04 42,862 20 04 24,260 16 155 2h 04 <15.274 32 05 99,220 29 90 77.670 23 88 42.014 19 93 23,820 16 10
6 28 4h 68,032 32 07 99.492 29 8| 77,013 23 57 40,384 19 86 23,640 16 007 28 94 71 024 32 07 99,102 29 72 76.364 23 18 39.916 19 74 23,060 15.98

29 30 73,440 32 08 99.628 29 61 75.581 23 40 39.500 in as 22,432 16 01
y 29 71 76.292 32 09 99,764 29 49 74.711 23 36 39.296 19 55 22,315 Hi 0610 29 93 77.892 32 13 100,137 29 35 73,780 23 03 37.630 • 19 60 22.510 Hi 05

u w l "> 70.555 32 11 100,03V 29 23 72,964 22 87 36.843 illl BA 22,705 16 25
12 M) 3 3 80,960 32 11 100,039 28 98 71,288 22 76 36.301 •19 75 23.1(H) 16 55
13 30 41 81,602 32 09 99,764 28 75 69,775 22.67 35.800 •19 80 23.300 Hi 2514 :to 45 81.930 32 00 '.19,350 28 51 tin,224 22 48 34,954 19 90 23,700 Hi 2515 30 49 82.258 31 96 • 98,004 28 31 66,053 22 36 34.382 •19 95 16 17
16 30 53 82,592 31 87 96,804 29 05 65,335 22 24 33.818 •20 05 15 90
17 30 63 82,592 31 88 96,936 27 8ti 63,840 21 99 32,654 •20 16 16 2518 30 54 82,676 31 87 96.804 27 59 62,622 21 86 32,056 20 20 16 5019 30 55 82,700 31 84 90.408 27 36 61,288 21 75 31,550 19 84 16 6520 :t0 5h 83,012 31 75 95,2:40 27 13 59,954 21 59 30,825 19-60 16 59

21 30 59 83,096 ill ilk V4.iUs 26 88 158,516 21 46 30,240 19 30 16 .5722 30 1.6 83,696 31 64 93,821 20 66 57,262 21 28 29,442 19 00 Hi 46
23 30 70 84.040 31 53 92,466 26 41 55.846 21 17 28,901 18 60 16 46
24 30 79 84,832 31 19 91,984 26 13 .54,278 21 05 28.445 19 03 16 4325 30 92 86,008 31 28 89.608 25 90 52,990 20 94 27,978 •18 90 16 42
26 30 99 86,666 ill HI a; .7411 25 56 51,086 20 66 26.802 •18 65 Hi 3627 31 14 88,148 30 99 80,660 25 45 50,475 20 25 25,105 •18 45 Hi 2528 31 27 89.502 30 86 85.400 25 15 48,825 20 67 2II.K44 •18 30 Hi 2629 31 43 91.288 30 66 8:4,696 2 4 95 47,730 20 71 27.012 •18 15 Hi 2630 31 56 92.K12 .«1 50 82.340 2 4 83 47,082 20 45 25,925 >17 IN) Hi 2731 31 68 94.328 30 30 80.720 20 45 25.925 17 00 16 27

I" condition! January 1 to April IB and November 16 to Di-cemlicr 31 
Not sufficient information to compute daily discharges 
Add 800 00 to gauge heights to bring to station datum
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Monthly Discharge ok Saskatchewan River at Pas, kor Season 1915.
(Drainage area 149,500 square mile».]

MONTH.

Discharge in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
Per

square
mile.

Depth in 
inches on 
Drainage 

Area.

Total in acre-
feet.

11,500 0*080 0*086 276,700
February 5,330 4,745 5,163 0 034 0 033 286,700
March 5,980 5,213 5,556 0 037 0-043 341,600
April.. 49,925 5,980 24,583 0164 0-183 1,462,800
May.. 32,056 17,930 25,069 0 168 0-194 1,537,500
June 56,350 35,050 44.904 0-300 0-335 2,672,000
July 94,328 57,091 79,185 0-530 0-611 4,868,900
August 100,317 80,720 94,697 0-633 0-730 5,822,700
September 80,330 47,082 65,329 0-437 0-487 3,887.400
October 45,024 25,105 34,141 0-228 0-263 2,099,200

'21,000 ()• 140 0-156 1.249,500
December. ... .................... '7,000 0 047 0 054 430^400

The Year.......... 100,317 4,745 32,519 0-229 3-124 24,935,400

N"TK.—Marked thus (1 ) estimated.

SASKATCHEWAN RIVER AT THE HEAD OF GRAND RAPIDS.
HISTORY.

This station was established by E.B. Patterson on July 31, 1912, and has been in 
continuous operation since that date.

LOCATION OF SECTION.

The meter section on the South Saskatchewan river at the head of Grand Rapids is 
located t»40 feet below the Hudson’s Bay Company’s wharf, situated at the upper end of 
their tramway and 3,200 feet above the head of Grand Rapids. The I.P. is a hub at the top 
of the left bank. It is referenced to the end of a traverse line running from the Hudson's 
Bay Company tramway.

RECORDS AVAILABLE.

Intermittent records of daily gauge height extend over the perils!. August 3, 1912, to 
November li, 1913, during the open water season. From November 7,1913, to September 5, 
1914. and from March 2 to Decern lier 31, 1915, a record of continuous gauge heights has 
lieen taken. Estimates of daily discharge have been prepared for the following periods:— 
August 1 to November 30,1912, May 19 to November 11, 1913, April 23 to September 5,1914, 
and from March 2 to December 31, 1915. Difficulty has been ex|ierienced in securing gauge 
height records during the winter months.

DRAINAGE AREA.

The drainage area of the Saskatchewan river aliovc the head of Grand Rapids is 155,100 
square miles.

GAUGE.

A nine-foot vertical staff gauge has been placed at the end of the section and fastened 
to a crib which acts as a retaining wall for the bank. Prior to this gauge being placed, one 
was secured to the dock of the Hudson’s Bay Co., aliout 500 feet above the section, and it is 
to this gauge that the records given are referred.

481-11J
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CHANNEL.

l' or 800 feet above and 500 feet below the section the channel is straight. The hydraulic 
gradient for this section is quite perceptible. The river is confined to one channel at all 
stages, the bed of the stream is of sand and gravel and fairly |imminent. The banks are 
high, covered with scrub and are not liable to overflow.

DISCHARGE MEASUREMENTS.

Discharge measurements in open water seasons are made from a I mat located on the 
section by range |mles, the distances lie tween stations I icing determined by stadia or 
triangulation.

ACCURACY.

The discharge curve is only fairly well defined between the extreme limits of gauge 
heights which are 786'0 and 780-4. Owing to the hydraulic gradient the section may be 
considered an open water one, as very little ice forms at this point during the winter season.

Discharge Measurements or Saskatchewan River at Grand Rapids, 1015.

Date. Engineer. Meter.
No. Width. Area of 

Section.
Mean

Velocity.
Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.
Mar. 4. E. H. Patterson. 1,190 979 10,005 0-ttti 85-09 6,999'

1,19b 979 10,712 005 85-12 6,963'
b. “ 1.19b 979 10.575 0-73 85-04 7,720'

Sept. IN W. K. Weld. 1,940 1,008 17,litis 4-42 89 09 76,367
Oct. 12 1,940 1.059 15.540 3-50 X8-07 54,397

1 Irp measurement.
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Daily Gauge Height and Dim haiige of Saskatchewan River at Grand Rapids,
for 1915.

lUraiimur !/>/>, 1IMI Mjimrp niilos.)

Day.

.lnnuary. February. March. April. May. June.

lidsR.
,, i HriXHeight. charge. Height. Height. HclX charge.

Feet. •Sec. ft. Feet Sec. ft. Feet Sec. ft Feet. Sec. ft. Feet. Sec ft I'wet Sec. ft
3 25 s.iitjo 5 67 19.806 5 43 17,682

2 2K 7.432 3 23 5.690 5 68 19,964 5 47 17,978
3 7.360 3 18 5,80S 5 75 20.650 5.50 18.200
4 5 09 7.000 3 10 5,872 5 86 21.728 5 • 53 18.494
5 5 12 7,024 3 64 5,936 5 88 21,924 5 88 21.924

6 5 04 6,900 3 71 6.000 5 89 22,022 5 83 21,434
7 5 09 6.976 3 75 6.1104 5 91 22.018 5 SO 21,140
S » M b.SOS 3 S3 6.128 5 90 22.120 5 76 20,928
y 1 79 «..640 3 77 6.192 5 93 22.111 5 79 21,042

10 1 82 6,688 3 SO 6,384 5 80 21,140 5 82 21,336

u 4 41 5,936 3 78 6,664 5 63 19,474 5 87' 21.826
12 4 30 5.600 3 82 6,952 5 .54 18.952 6 00 23,100
13 4 17 5.470 3 87 7,240 5 51 18,298 6 06 23,820
14 1 Ob 5,360 3 ‘Ml 7,528 5 62 19,376 6 10 24.300
IS 3 85 5,150 4 08 7.096 5 53 18,494 ti 29 25,500

lb 3 78 5,080 4 17 8,314 5 45 17,830 6 17 25,140
17 3 77 5,070 1 30 8,722 5 49 18,156 6 20 25.500
IS 3 83 5.130 4 35 9.130 5 46 17,904 6 13 24,600
10 ; 7> 5.080 4 29 9,622 5 47 17,978 6 IS 25,260
20 3 SO 5 200 4 33 10,174 5 45 17.830 6 15 24,900

21 3 82 5,240 4 30 10.680 5 45 17,830 6 30 26,700
22 3 83 5,220 4 53 11,774 5 41 17,534 6 47 28,740

24 3 78 5.340 4 94 14,152 5 34 17i016 6 57 3o!l22
25 3 67 5,380 5 13 15.462 5 30 16.720 6 66 31,436

26 3 bi 5,420 5 24 16,276 5 32 16,868 6-78 23.188
27 3 54 5,460 5 40 I7.4MI 5 30 16.720 6 83 33.918
2S 3 50 5,500 5 69 20.062 5 28 16,572 6 91 35,086
29 3 41 5.540 5 70 20,160 5 ■ 35 17.WMI «. 99 36,254
to 3 33 5.5SO 5 73 20,454 5 39 17.416 6 13 38,298

31 ;•» 30 5,620 5 50 18,200 ..............

July. August. September. October. November. December.

i 7 20 39,320 9 07 66.622 9 80 72.280 8 98 65.308 6 61 30.71M. 0 14
2 7 25 40,050 9 09 66,914 9 91 78,886 8 95 61.780 6 60 30.560 0 01 .
•i 7 29 40.634 9 10 67.060 9 99 80.054 8 89 03,994 6 47 28.740 0 38
1 7 31 40,926 9 05 66.330 10 OO 80,200 8 SO 62.680 6 39 27.780 6 41
5 7 36 41,656 9 21 68,666 10 01 80.784 8 77 62,242 6 35 27,300 6 43

6 7 42 42,532 II 27 UU,A42 9 98 79,908 8 51 .58,446 6 36 27,420 5 79
7 49 43,5.54 9 30 69.980 10 02 80.492 9 46 57,722 6 33 27,060 5 63
7 53 44,038 9 33 70,418 10 09 81,51 » 9 40 56.840 6 26 26,220 4 97

9 7 61 45.306 9 38 71.11* 10 13 82.098 9 28 55,088 6 08 24.060 5 «.Ml
10 7 65 45,SIM) 9 12 71,732 10 15 82,390 9 23 54.358 5 95 22,610 5 63 ..............
11 7 80 48.080 9 47 [72.402 10 19 82.971 8 20 53,920 5 99 21.434 5 71
12 7 91 49,686 9 .53 73,338 10 21 83,200 8 09 52,314 6 10 20,258 5 32
W 8 03 51.438 9 58 74,008 9 87 78 302 7 99 50,854 5 59 19,090 5 25
14 7 99 50,854 9 61 71.500 9 75 76,550 7 82 48,372 5 72 18.690 5 22
15 8 02 51.292 9 52 73.192 9 74 76,404 7 77 47.642 5 95 18,298 6 05

16 8 11 52,606 9 50 72,900 9 70 75.820 7 72 46.912 6 :to 17.534 5 70
17 S 19 53,774 9 55 73,630 9 65 75,090 7 64 45.744 6 30 17.008 5 77
18 8-32 55.672 V 63 74.798 9 69 75,674 7 58 44,708 6 61 17.312 5 83
19 ' 40 .56.840 9 76 76.696 9 63 74.798 7 60 45.100 5 92 17.016 5 ‘Ml
20 8 61 59,906 9 79 77.134 9 58 74.0»,s 7-71 16.766 5 30 16.720 6 10

21 8 67 60,782 9 84 77.864 9 55 73,630 7 45 42,970 5 57 16,646 5 85
' 72 61,512 9 89 78,954 9 47 72.462 7 17 38,882 6 05 16,498 6 03

23 8 68 60,928 9 9.5 79,470 9 42 71.732 6 90 35,816 6 34 16.424 6 15
24 h 70 61.220 10 OO 80,200 9 25 69.2.50 6 99 36.254 6 49 16,286 6 13
25 8 79 62.534 9 93 79.178 9 19 68.374 6 93 35,378 6 81 16,202 6 23

26 8 91 64,286 9 80 77.2MI 9 15 317.790 6 97 35,962 6 88 16,054 6 16
27 s 95 64,870 9 95 79.470 9 10 07,0<i0 6 84 34.064 5 55 15.980 6 29
28 8 99 65,454 10 03 80.1,38 9 14 67 644 6 88 34,648 5 63 15,832 6 25
29 9 01 65.746 9 98 79,908 9 09 66.914 6 79 33.344 5 so 1.5.758 6 27
(0 9 10 07,060 9 89 78,594 9 07 66.622 6 71 32.166 6 05 15.610 6 55

31 9 05 66,330 9 76 76.696 .................. 6 63 30.998 6 53
If* condition* from January 1 to April 20 and November III to I hicemher 31
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Monthly Discharge of Saskatchewan River at Grand Rapids for 1915.
|Drainage area 155,100 square miles.)

MONTH.

Discharge in Second-Feet. Rux-Orr.

Maximum. Minimum. Mean.
Per

square
mile.

Depth in 
inches on 
Drainage 

Area.

Total in acre- 
feet. a

January.
February
March
April..
May.

July.............
August.
September
October....
November.
December. .

The Year.........

*4,500
ta,000 
5,850 

10,041 
18,913 
25,621

74,162
75,601
17,668
20,590
*8,000

0 029
0 032 
0*088 
0*066
0 122 
0165 
0-344 
0-478 
0* 1S7 
0-307 
o 188
0-052

0*033 
0*088 
0-044 
0-073 
0-141 
0-184 
0*897 
0-551 
0-543 
0-354 
0-148 
h i it 10

276.700
277.700
559.700 
597,500

1.162,900
1.524.600
3.282.200 
1,560,000 
4.499,100
2.924.600
1.225.200 

491,900

5.080
5,660

16,572
17,682
39,320
66,330
66,622
30,998
15,610

20.154 
22,414 
38,298 
67,060 
80.038 
83.260 
65,308 
30,706

S3,266 29,102 0-188 2-561 21.182,100

Note.—Marked thus(') estimated.

FA1RF0R1) RIVER.

The Fairford river forms the outlet of lake Manitoba. It empties into lake St. Martin, 
which in turn is drained by the Dauphin river. The Fairford river is quite short, a lake-like 
expanse known as lake Pinemuta occurring between lake Manitoba and lake St. Martin.

Lake Manitoba, which has an area of 1,711 square miles, forms the basin into which 
practically all the territory, lying between the Assiniboine and the Saskatchewan rivers and 
to the east of the Riding, Duck and Porcupine mountains, drains. The soil is generally 
day and suitable to agriculture. A considerable proportion of the area is timbered and in 
certain sections rock outcrops occur. Numerous lakes are also to be found ; among these are 
lake Winnqiegosis, lake Dauphin, Red Deer lake, Swan lake and many others varying in 
size from mere ponds to lakes of the size mentioned.

The banks of the Fairford river vary from three to ten feet in height. At the upper 
or lake Manitoba end they are well defined, gradually flattening out below Fairford until 
they open out into wide, low lying marshy ground in the vincinity of lake Pinemuta. Below 
this lake they are somewhat higher but again change until they merge with the low swampy 
shores of lake St. Martin.

The Fairford river varies in width from 500 to 000 feet and at two [roints, one about one 
half mile below the outlet of lake Manitoba, flows over a low limestone ridge or bar.

Some surveys of the river have been made by the Department of Public Works, with a 
view to improving it for navigation purposes. In addition to this a water |x>wei 
reconnaissance survey was made in 1913 by the Manitoba Hydrometric Survey.

FAIRFORD RIVER AT FAIRFORD.

HISTORY.

This station was established by G. H. Burnham on June 27, 1912, and has Iwn n 
eontinuous operation since that date.
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LOCATION OF SECTION.

The metering section is located on the downstream side of the C.N.R. bridge, which 
crosses the Fairford river at Fairford and is 2% miles below lake Manitoba. The I.P. is 
located on the north abutment of the bridge on the downstream side.

RECORDS AVAILABLE.

Records of daily gauge height have been obtained from June 27,1912, till the end of 
December, 1915. A number of meterings have been taken during the same period. Owing 
to the change in slope due to rising and falling of lake Manitoba caused by the wind, it has 
not been )K)ssible to define a discharge curve for the station.

DRAINAGE AREA.

The area tributary to the Fairford river above this station includes the total drainage 
area of lake Manitoba and lake Winnipegosis, and is 31,900 square miles.

GAUGE.

A six-foot vertical staff enamelled gauge is fastened to the first bridge pier from the 
left bank and is referred to C.N.R. datum.

CHANNEL.

The channel is straight for 400 feet above and 500 feet below the section. It was 
originally divided by the fifteen bridge piers into sixteen sections at all stages. In 1914 the 
bridge was replaced by a steel structure resting upon piers which divided the channel into 
four sections, the old pile bents being removed. The bed of the stream is gravel and not 
subject to shifting. The banks are high though subject to overflow at high stages.

DISCHARGE MEASUREMENTS.

The meterings are made from the downstream side of the C.N.R. bridge, the station 
being an open water station the year around.

ACCURACY.

Owing to the wind effect on lake Manitoba and the consequent range in stage and its 
effect u|*in the slojie of the river, it has not l>een possible to define a discharge curve for this 
section.

Discharge Measurements of Fairford River at Fairford, 1915.

Date. Engineer. Meter
No. Width. Section.

Mean
Velocity.

Gauge
Height Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.

Jan. 12.. C. O. Alien 1,912 243 1.7 39 
1,503

2-19 802-44 3,824
7. . 1,912 221 1-95 801-76 2,925
8 . 1,912 221 1,501 2-03 801-78 3,041
9 1,912 221 1.501 1-95 801-79 2,919

May III T. J. Moore.. 1,197 223 1.434 1-90 SOI-51 2,726
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TRIBUTARIES OF LAKE WINNIPEG FROM THE EAST.
GENERAL.

The rivers of importance entering lake Winnipeg from the east are:—
Brokenhead,
Winnipeg,
Manigotagan,
Bloodvein,
Pigeon,
Berens.
These tributaries drain the territory to the west of the watershed of the Great Lakes and 

Hudson's Bay. Practically all of this country is unsurveyed, so that it is not possible to 
delimit accurately their actual drainage basins. Practically all the drainage area lies in 
the Laurentian formation, small lakes and ponds abound and a considerable portion of the 
surface is covered by muskeg. The rivers are generally in the nature of a series of |km>1s or 
small lake-like expanses, connected by short narrow channels which are interrupted by falls 
and rapids. Small stands of merchantable limiter are to lie found throughout the district, 
being composed of spruce, jack pine, jioplar and birch.

Of the above rivers the Winni|ieg is dealt with separately, and of the remainder, con
tinuous records of discharge are available for the Brokenhead and Manigotagan; for the 
Berens and Pigeon rivers, individual meterings have lieen obtained.

HKOKK.MIEAI) RIVER.

The drainage basin of the Brokenhead river lies in the narrow strip of country between 
the basin of the Winnipeg and Whitemouth rivers on the east and of the Red river on Ra
west. The river Hows northwesterly and empties into lake Winnipeg.

The drainage area is 910 square miles, the basin ls-ing 22 miles in width at the widest 
point and apprxoimately 75 miles long. The greater portion is low lying and empty, though 
at the lower end part has lieen placed under cultivation by the aid of drainage work. The 
whole area can Is- reclaimed.

The banks are low and the stream bed is of clay, with boulders occurring in some sections

BROKENHEAD RIVER AT SIX NOT.
HISTORY.

The station on the Brokenhead at Sinnot was established bv G. II. Burnham on 
May 30,1912.

LOCATION OF SECTION.’

The section is located on the downstream side of the traffic bridge and is nine hundred 
feet northeast of the C.P.R. station at Sinnot. The I.P. is marked by a group of nails 
driven into the floor of the bridge on the downstream side and vertically above the face of 
the south abutment.

RECORDS AVAILABLE.

Records of daily gauge height have been secured for the periods June 8 to Novem
ber 30, 1912, April 29 to November 30, 1913, ami April 13 to December 31, 1914, and 
from January 1 to December 31, 1915. A number of meterings have also been secured 
and estimates of daily discharge have been prepared for the nlaive jierioda, with the exception 
of the winter periods of 1915, when sufficient information is not available to allow the 
estimating of daily discharges.

DRAINAGE AREA. •

The drainage area tributary to the Brokenhead above Sinnot is 530 square miles.



•;i: J??

Tiikrn by M. 8. Madden.
Brokknhead River Sinnot—Station \m> 1.1*, from Bki.ow. Right Bank.

A vertical .stuff gauge is secured to a pile of the bridge op|x>site station 12.5 on the meter 
section. This gauge is referred to a permanent M.H.S. B.M. located twenty-three feet 
southwest of I V. on the section. This H.M. is set to an arbitrary datum.

For three hundred feet above and three hundred feet below the meter section the channel 
is straight. The river is confined to the channel at all stages hut is divided into four section- 
by the three pile bents supporting the bridge. The bed of the stream is of gravel and lguilders, 
and |HM'inanent. The banks an- fairly high and comparatively free from overflow.

Olsenaim,k mt.Asrttt Mt:vr

ille discharge measurements are made from the downstream side of the trallie bridge

ACITUAIY.

For the o|ien water season the discharge curve is well defined between gauge heights 111 J 
and ltt-5. betwi-en gauge heights (I2-5 and !U the curve is fairly well delined. For winter 
conditions a fairly well defined curve has Ih-cii obtained for the range in gauge height H't-8 to 
!l I It
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Discharge Measurements ok Hrokenhead River at Sin not, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section.
Mean

Velocity.
Gaage
Height. Discharge.

Feet. 8q. ft. Ft. per sec Feet. See. It.

Jan. 19.. C. O. Allen 1,912 66-0 29-8 0-26 90-86 7-8'
Mar. IN 1,912 25-0 7-5 0*32 91-19 2*4>
April 15. .
Ma,

M. 8. Mhdilvi, 1,402 83-5 232-3 1-18 92-43 274.5
f O. All™ 2,018 87*5 341-7 1-58 93 as 539-9

May 12... M. S. Madd™. 1.462 87'6 387-5 2 00 94-03 774-9
1,462 780 178-4 0 84 91-96 151-2

June 22 ( . 0. Allen 2,018 82.8 221-2 1-04 92-53 230-0
July 14 , T. H. Boyd 1,197 79-0 163-0 0-71 91-76 116*7
Aug. s H. H. l’rntt. 1,496 700 122-4 0-2H '.MI-95 34-1
Aug. 11. 1,496 71-3 83-4 0-17 90-71 14-6
All*. 17. 1,496 09-5 75-2 0 09 90 55 6-4
Aug. 17 ■ 1,496 390 27-4 0-22 90-55 6*1»

1.496 33-7 24-9 0-13 *.M>- 41 3 3*
Aug. 21 1.496 6.5-6 60-9 0 03 90-41 2*0»

1 Ice measurement.
2 Below regular section.
3 Regular section.
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Daily Gauge Height and Discharge of Brokenhead Hiver at Sinnot for 1915.
IDraimigu mra 530 square mile».}

Day

January February. March. April. May. June.

Heigfit Dis- Gauge
Height.

Die-
Height

Die- HrigK. Die-
h3. ha“" Height.

Die-

Feet. Her. It. Feet Sve ft. Fee» Sec. ft Feet Sec. ft Feet. Sec ft. Feet.
1 90 93 91 41 90 92 91 55 93 95 735 92 08 109

90 «.Ml 91 43 90 90 91 05 93 85 090 91 97 151
3 90 90 91 43 «Ml 88 91 82 93 S3 081 91 91 142
4 90 89 «II 48 90 87 9 2 50 93 70 651 91 82 129
5 •Ml 89 91 48 'Ml 87 92 94 93 00 010 91 80 120

6 «Ml 89 91 28 «.Ml 80 93 30 93 00 580 91 83 130
7 90 88 91 28 «.Ml 80 93 47 93 74 043 91 77 122
8 90 88 91 23 «Ml 88 94 24 93 90 712 91 84 132
V 90 88 91 23 «.Ml 90 94 32 94 09 92 02 159

10 90 88 91 18 90 92 93 80 94 13 621 92 23 194

11 •Ml 88j 91 10 90 95 92 90 305 94 17 841 92 50 247
12 90 87 91 10 VO 9 8 92 75 308 «14 05 782 92 50 201
13 90 87 91 17 91 08 92 73 303 93 90 740 92 00 270
14 90 87 91 15 91 <18 92 58 205 93 85 O'M) 92 07 288
15 90 80 91 08 91 08 92 45 237 93 74 043 92 70 295

lb 90 HO 91 03 91 12 U2-36 218 93 02 394 92 07 288
17 90 80 'Ml 98 91 17 92 30 207 93 01 002 92 04 280
18 90 80 91 IMi 91 17 92 20 200 93 36 493 92 02 276
19 «Ml 75 91 07 91 13 92 24 19t. 93 18 434 92 01 273
20 90 73 91 03 9 09 93 23 194 03 10 408 92 00 270

21 VO 73 91 03 .11 06 92 22 193 93 03 380 92 57 203
22 90 73 90 98 91 01 92 22 193 92 93 357 92 52 252
23 90 73 90 90 91 23 92 35 217 92 80 337 92 51 249
24 90 72 90 95 91 It. 92 70 296 92 75 308 92 32 211
25 90 72 •Ml 98 91 70 93 40 M2 92 07 288 92 35 259

2b 90 70 90 9b 91 77 93 77 055 92 60 201 92 02 275
27 «.Ml 88 «Ml 93 91 05 93 95 735 92 48 243 92 70 295
28 91 03 90 92 91 01 94 09 801 92 40 220 92 09 293
29 91 17 91 17 94 04 777 92 34 215 92 02 275
30 91 27 91 13 94 00 758 92 24 190 92 52 252
31 91 40 . . 91 47 92 15 181

July. August. September October. November. Deeemlwr

1 92 44 234 91 10 51 90 34 2 90 95 32 91 21 5b 1 91 in
2 92 32 211 91 10 15 90 34 1 2 90 97 33 91 10 51 91 05
3 92 22 193 91 01 10 «.Ml 33 2 91 10 51 91 II 40 91 05
4 92 10 1.82 90 97 33 90 33 2 91 21 50 91 08 43 'll 01
5 92 00 150 90 95 32 90 33 2 91 25 91 U7 42 uu US

0 91 «.♦2 143 1M) 90 27 90 33 2 91 30 05 91 (M. 41 •Ml 't.*i
7 91 134 90 ,80 24 '.Ml 32 91 43 00 91 1 ! 41-

91 82 129 90 8| 21 90 ill 3 91 10 83 91 15 50
9 91 81 127 90 77 18 90 37 3 91 51 89 91 19 54

10 91 81 127 90 75 17 •Ml 37 3 91 50 96 91 41 »u w
n Ul 77 122 '.Ml 71 16 '.HI 30 3 91 55 94 91 58
12 91 72 no '.Ml 00 12 'Ml 30 3 91 53 92 91 58
Li Ul 72 110 90 i,4 11 Ml 37 3 91 52 '.Ml 91 00 •Ml 88
14 91 77 122 90 00 9 •Ml 38 3 91 13 80 91 03 'Ml 80
15 91 08 110 '.Ml 57 8 90 41 3 91 37 73 91 58 •Ml 81»

lb 91 70 121 •Ml 50 8 Ml 39 3 91 35 71 91 55 •Ml 85
17 91 94 140 90 55 8 •Ml 38 3 91 30 91 52 'Ml 84
16 91 80 134 90 54 7 90 37 3 91 27 02 91 48 90 83
19 91 85 133 90 53 7 •Ml 37 3 91 20 01 91 38 'Ml 70
20 91 78 123 90 51 0 '.Ml 38 3 91 25 00 91 35 90 75

21 91 74 118 90 47 5 '.HI 41 3 91 23 58 91 31 90 72
22 91 74 116 90 40 •Ml 39 3 91 20 55 91 29 'Ml 72
23 91 75 120 90 40 5 90 38 3 91 18 53 91 25 •MI 73
24 91 09 112 •Ml 45 5 •Ml 38 3 91 15 50 91 21 «Ml 73
25 91 00 108 90 44 4 90 53 7 91 10 51 91 18 '.Ml 73

20 91 02 103 90 43 4 ‘HI 58 8 91 19 54 91 17 90 73
27 91 50 95 90 12 4 «.Ml 58 8 91 24 59 91 17 90 73
28 91 47 84 «Ml 39 3 '.Ml 57 91 20 01 91 10 'Ml 72
29 91 40 83 «.Ml 30 3 UU U4 11 91 20 01 91 10 90 72
30 91 27 02 90 36 3 90 89 20 91 27 02 91 11 90 72
31 91 20 55 90 34 2 91 25 •Ml 72

Nun: - -lee venditions from Jsnuary I tu April 1U and November lu to December 31 
Information innu8icient to compute daily disdmrv*
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Monthly Discharge of Brokenhead River at Sin not for the Year 1915.
(Drainage area 530 square miles.|

Discharge in Second-Feet. RvN-Orr.

MONTH.
Maximum. Minimum.

Per Depth in
square* inches on Total in acre-
mile. Drainage feet.

Area.

January *6 0011 0-013 369
February ■4 0-008 o-oos 222
March 'a 0 006 0-007 184
April. '285 0-538 0-600 17,000
May Ml 161 521 0-983 1 • 133 32,000
June.. 295 132 227 0-428 0-477 13,500
July 234 55 127 0-240 0-277 7,800

51 2 h 0-026 0-030 860September 26 2 4 0-008 0-009 238
< Ictober 9.-. 32 65 0123 h 113 4,000November '40 0 076 0-085 2.380
IleeemlxT

................
l15 0-028 0-032 922

The Year........ M, ‘0 109 0 206 2-813 79,47.1

Note.—Marked thus (l) estimated.

MANIGOTAGAN RIVKK.
The Manigotagan river, also known as the Hail Throat river, empties into lake Wiimi|a-g 

from the east about fifty miles north of Fort Alexander. The drainage area is approxi
mately iluce hundred square miles, though it cannot lie definitely determined, as the river 
lies almost entirely in unsurveyed territory. The general course of the river from source 
to mouth is northwest. There are a nuinla-r of lake-like expanses in the river la-tween Long 
lake and Turtle lake, these are known as Carilam, Musk Rut, Moose and Bull Frog lakes.

At the mouth of the river the land is i " to agriculture, being good clay land. 
Almve Wood falls the country changes and rock nutcro|is occur; these form barriers across 
the river, causing falls or rapide; la-tween these the banks an- high and rocky, or low, with 
valleys leading back into muskegs.

The river above WimmI falls, for a distance of twenty-five miles has an average width of 
175 feet. Above this |*oint it is a series of small lake-like expanses or pools of several 
hundred feet in width joined by narrow stretches, which in the majority of eases are broken 
by falls or rapids.

The entire drainage area is more or less covered with timber growth; this is not of mer
chantable size anil is of inferior quality, consisting of ,-pruce, scrub oak, birch and poplar 
In the up|a-r part a fringe of giaal spruce timber is to la- found bordering the lakes.

In 1913 a reconnaissance survey of the power jaissihilities of the river was made by a 
parly sent out by the Manitoba Hydrometric Survey.

MANItiOTAtlAN RIVER AT WOOD FALLS.
HISTORY.

The station on the Manigotagan was estabished on December 21, 1912, by {.!. ,1. Lamb, 
uni has lax-n operated since that date.

I.IK'ATION OF SECTION.

The meter section is located two hundred feet above the first falls, known as Wood 
falls. It is ala ail one mile northeast ol the Manigotagan (lost office and thri-e miles from tin- 
large island at the mouth of the river. The I.P. is marked by a spike driven into a 12-inch 
tree which i- blazed and stands near the water’s edge on the left bank.

65
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RECORDS AVAILABLE.

A record of daily gauge height hue lieen .secured for the periods April l!l to October ill, 
1913, April 18 to Novemla-r 15, 1914, and from December 12, 1914, to December 31, 
1915. Estimates of daily discharge have been computed for the same period, with the 
exception of jieriods of ice cover conditions, during which periods the information at hand is 
not sufficient to allow the computation of daily discharges.

IIKAINACE ABBA.

The drainage area tributary to the Manigotagan above the section is 375 square miles.

Two gauges are in operation at this jsiinl. The first is a tliri-e-foot vertical stall' enamelled 
gauge fastened to a two by four inch scantling which is driven into the river lied 135 feet 
below the meter section and in a small bay near the right bank above the falls. The 
second is a three foot vertical staff enamelled gauge fastened to a two by four inch scant line 
which is secured to the perjx-ndieular rock face on the right shore one hundred feet below 
and facing Wood falls. Both gauges are referred to a B.M. which is located on a horizontal 
ledge of rock ten feet from the gauge below the falls, and is marked bv means of paint on the 
rock face, “WPS. B.M."

CHANNEL.

The river occupies one channel at all stages, it is straight for three hundred feet allow 
and one hundml feet below the section. The banks are high and wooded and not liable to 
overflow.

IllSt HAHUE MEASUREMENTS.

Discharge measurements have been taken at this point by means of a canoe kept on 
the section line with the aid of a tagged line stretched across the river.

On account of the small numla-r of discharge measurements taken at this |x>int the 
di-charge curve is not well defined.

DtsuHAHiiE Measurements ou Manigotauan Hiver above Wood Falls, 1915.

Date. Engineer.

.
Meter

No. Width. Area of 
Section

Mean
Velocity.

Gauge
Height. Discharge.

Feet. Sq. ft. Ft. |H*r w?v Feet. See. ft.

Mar. lit C. O. Allen 1,912 42 :>» i U-bti 729-73 .VI N'

1 Ice meusuri-uteiif
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Daily Gavob Height and Discharge of Manigotagan River above Wood Falls,
for 1915.

 ipraioM» area 37» mumot mlle».|

February.
I lay.

Ileigfit

I-vet
:.io o'

^Dis-

Fcft
729 75

I

March

Height

Feet

2 7 Ml Oft 729 75 729
3 730 05 729 75 729
4 730 (Ml 729 729
5 730 (Ml 729 75 729

6 730 (M) 729 75 729
730 (Mi 729 729

M 730 (Ml 729 75 729
9 729 95 729 75 729

10 729 95 729 729

11 729 95 729 75 729
12 729 95 729 75 729
13 729 95 729 75 729
14 729 95 720 75 72V
15 729 95 729 72V

16 729 95 721» 75 721»
17 729 95 7 *9 75 729
18 729 95 729 75 729
19 729 90 729 75 729
20 729 90 729 75 729

21 729 85 729 75 729
22 729 85 729 721*

729 85 729 75 729
24 72*1 85 729 729
25 729 h5 729 75 72V

26 729 85 729 729
27 729 85 729 75 729
28 729 80 729 729
29 729 80 729
30 729 80 729
31 729 80 729

July. Au«u»t. Set

730 50 340 729 «Ml 153 721*
7.30 51 340 729 •Ml 163 729

3 730 •V 340 729 85 145 729
4 730 45 318 729 85 145 729
5 45 318 729 85 |« 72V

6 730 45 318 729 85 145 729
7 730 46 318 729 85 146 729

730 40 290 729 Ml 137 729
9 730 40 290 729 80 137 729

10 730 40 290 729 80 137 729

11 730 40 24»6 729 80 137 729
12 730 35 274 729 Ml 137 729
13 730 35 274 729 75 130 729
14 730 36 271 729 76 130 729
15 730 35 274 729 75 130 729

10 730 35 274 729 75 130 729
17 730 35 274 729 130 729
18 730 35 274 729 7" 123 729
in 730 30 252 729 70 123 729
.n 730 3H 252 729 70 123 729

21 730 20 220 729 70 123 729
22 7Ml 20 220 729 70 123 729
23 730 15 200 729 80 137 729
24 730 1.» 21 Mi 729 80 137 729
25 730 15 206 729 80 137 729

26 730 IU 193 729 85 145 729
27 730 IV 193 729 85 145 729
28 729 95 102 729 70 123 729
29 729 96 102 729 80 137 729
30 729 lift 102 729 80 137 729
31 729 90! 153 729 Ml 137

Dis-

April

Height.

721# 05 
729 05 
72» 70 
729 75 
729 80

729 85 
729 90
729 95 
750 (N) 
720*05

730 10 
730 25 
730 35 
730 45 
730 55

730 05 
730-75 
730 H5
730 95
731 25

731 25 
731 25 
731 25 
731 55 
731 05

731 so
732 05 
732 25 I 
732 25 1 
732 20

I Ms
.•barge.

See. ft.

400
450
491
538
•90
070
070
070an
840

912 
1.022 i uo
i. 110 
1.088

May

Gauge
Height.

Feet. 
732 15 
732 10 
732 05 
732 05 
732 00

731 95 
731 90 
731 75 
731 70 
731 65

731 60 
731 55 
731 55 
731 45 
731 45

731 45 
731 45 
731 45 
731 40 
731 40

731 40 
731 35 
731 35 
731 35 
731 35

731 35 
731 ;to 
731 30 
731 30 
731 30 
731 30 i

Dis
charge.

Sec. ft. 
1.000 
1.044 
1,022 
1.022 
1,000

978
956
890
868
840

824
802
802
758
758

758
768
758
730
730

730
714
714
714
714

Gauge
Height.

714
092
092
092
092
092

Feet.
731 15 
731 15 
731 15 
731 15 
731 15
731 15 
731 10 
731 10 
731 10 
731 10

730 95
731 95 
731 95 
731 95 
731 90

731 90 
731 90 
731 90 
731 90 
731 75

731 75
731 75 
731 70 
731 70 
731 70

711 5ft 
731 55 
731 55 
731 50 
731 50

Dis-

Sec. ft. 
620 
620 
620 
620 
620

626
604
604
604
604

538
638
538
538
616

510
516
516
516
450

450
450
428
428
428

362
362
362
340
340

September.

7i-
7u

130
123
123 
I - > 
123

117
117
117
117
111

III
111
III
117
117

117
117
123
123
123

123
130
ISO
130
137

137
137
137
145
145

729 90 
729 90 
729 95
729 95
730 00

730 «Ml 
730 Oft 
730 05 
730 05 
730 10

730 10 
730 10 
730 15 
730 15 
730 15

I 730 20 
’30 20

730 25 !

730 25 
730 25 
730 .Ml 
730 30 
730 30

730 30 
730 35 
730 35 
730 36 
730 40 
730 40

November December

153 730 40 21M» 731 05 350
153 730 45 318 731 05
102 730 50 340 731 05
102 730 50 340 731 05
171 730 50 340 731 05

171 ■:«i .VI 340 731 05
182 730 55 302 731 05
182 730 55 362 731 05
182 730 75 150 731 05
193 730 80 472 731 (Ml

193 730 80 472 731 (Ml
193 73(1 85 494 731 (Ml
200 730 85 494 731 (Ml
2IM4 71M» 85 194 731 (Ml
206 730 85 4,M 731 (Ml 270

220 730 «0 731 (M)
220 730 «Ml 730 95
220 Ml Ml 7iMI 95
^'-ii 730 95 730 95
230 730 95 730 95

230 730 95 730 95
230 73(1 95 7;mi 95
252 731 (Ml 7;m> 95
252 731 (Ml 7 Ml 95
262 731 00 730 96

252 731 05 7:m> 9ft
274 731 06 730 95
274 731 05 730 96
274 731 05 730 95
290 731 05 730 9ft
296 730 9ft 130

Information insufficient to compute daily discharges.

01
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Monthly Discharge ok Manigotagan Hiver amove Wood Falls, for the Year 1915.
[Drainage area 37ô square miles.)

MONTH.

Dihcharge in Second- Fkkt. Kin-Off.

Maximum. Minimum. Mean.
Per Depth in 

inches on 
Drainage

Total in acre- 
feet.

Januui \ *50 0-133 0-153 3,00ii
Februarx *50 0 133 0-130 2,800
March 51 >50 0 133 0 153 3,000

1,1 Hi '470 1 253 1 • 30H 2H.00O
May 1,1 Mil, «02 Ml 2- 103 2-404 40,000

021» 340 510 1-300 1-517 30,300
July .Mil 153 DOS;» 0-700 15,800

153 123 130 0-303 0-410 H.400
September. 14Ô in 124 0-331 0-300 7.400
October 200 153 217 0-570 0-0flH 13,300
November ‘300 0-000 1-071 21,400
Decern lier Mho 0-480 0-553 11,100

The Year 1,110 50 20k 0-714 •-7W 104,400

Note.—Marked thus i1) estimateil.

BKREKS RIVER.

The Beretis river enters lake Winnipeg from the east, about one hundred and forty 
miles north of Fort Alexander. It is the most important tributary of the lake entering from 
the east, with the exception of the Winnipeg river. It has a drainage area estimated to lie 
7.8(H) square miles ami a length of approximately 1100 miles. The headwaters lie near the 
height of land which forms the south and west limits of the Severn and Albany drainage 
basins Many lakes are to be found in the district, though their areas are not well defined, 
as they are in unsurveyed territory.

The country drained is typical of the l.nurentian formation, abounding in muskegs and 
swamps with frequent rock outcrops. These roek outcrops form barriers across the river, 
and are the reason for the numerous falls and rapids. Some fifty-two falls and ' - occur 
lietween the first fall which is five miles from the mouth, and Family lake, and these vary 
in height between three and forty feet.

Family Lake also forms the source of the Pigeon river, which parallels the course ol 
the Kerens and emptiesdnto lake Winni|ieg a few miles south of the mouth of the former river

The Kerens river was examined by a party sent out by the Manitoba Hydrometric 
Survey to determine its |lower possibilities. This survey revealed the fact that there are a 
number of feasible sites on the river.

The country is not heavily timbered but is covered with a growth of small spruce, 
poplar, birch and scrub oak. There is little merchantable timber to be found along the river.

3
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Taken by U. H. tio*

Human Hum I'arty Mktkking Hkmks* Kivkk.

Dim HAHiiK Mkxsi KKMtATh m Bkkknh Hivkh AT LiITI.K (ÎKAMI KAl'Ih'». I 111 ft.

Dull-. Kiigineer. Meter
No. Width. Aren of 

Section
Menu

Velocity.
(ÎUUKC
Height. 1 >i>e|i;tl ge.

j Feet. Sq. ft. Ft. per nee Feet. Sec. ft.

K.h, 27 <•.<>. XII,1, I.WI2 IIM :*,2h5 0- |h • IKtôU 1.571»

: lee cover.

Dim HAH<iK Mk.XM HKMKMS Ml IIkHKXS HlX Kit N1 2 Mil» MU IM MoITII. I‘.»I*I.

Dele. hnginrcr. Mitrr
No.

■
Width Area of 

Section
Mean

Velocity
< iaugi; 
Height. 1 )i«*vliar<e

Feet Sq. ft. Ft. |ht arc Feet ÎWC. (t.

Mai j I f. U. AU. II 1,912 tM IKftl tl tiS 7 Hi-72 <127 0*

‘lee rover.
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NELSON RIVER.
OKNKKAL.

Tlic Nelson river forms the outlet of lake Wiiini|Hg, flowing through the central |Hirtion 
of northern Manitohn and emptying into Hudson’s Hay at Port Nelson. The Nelson river 
discharges all the water collected by lake \Yinni|*'g from an immense drainage area, and it 
forms one of the principal systems of the North American Continent, the basin comprising 
an area of 450,000 square miles.

The territory drained varies from the o|>en prairie forming the great central plain to 
the rugged and magnificent country found in the Hockies, between these extremes of physical 
characteristics all gradations may lx- found in the basin. The vegetation to be found 
covers as wide a range.

The western part of the drainage area is practically devoid of lakes, but in the south 
and eastern jsirtions are lo Is- found some of the largest fresh water Isslies on the continent. 
These lakes an- so situated in relation to the Nelson river that the maximum natural 
storage effect is exerted upon the flow of that river; in consequence the maximum discharge 
may be expected to approximate closely to the mean discharge.

The river has a length of 430 miles, and in this distance the drop aggregates 712 feet. 
The (silential |uiwer possibilities of the river are therefore apparent. In the upper reaches 
the river has the appearance of a chain of lakes connected by short stretches of river which 
are interrupted by falls and rapids. These characteristics which hold for the up|s-r 250 
miles of river gradually change as the mouth is approached, the drop in the river not being 
as distinct but more in the nature of swifts and flat rapids, though the banks Is-eome high as 
the Hay is approached.

The first expanse below the lake Winni|s-g outlet is known as I'laygreen lake, Ix-low 
which there are two channels known as East and West rivers. Sea falls is to Is- found on 
East river and the latter then ex|xmds into l’qs-stone lake. The junction of these two 
branches occurs in Cross lake. Ill-low that point are Sepewesk, Split lake and (lull lake. 
The rapids and falls in order are Ebb and l'low rapids, Whitemud falls, Hladder rapids, 
Over the Hill, lied Hock and Chain of Hocks rapids; Manitou or Devil's rapids, (Irand 
Rapids. Chain of Islands rapids, all I icing above Split lake. Ik-low Split lake are (lull, 
Kettle, l-ong Spruce and Limestone rapids.

The country adjacent to the Nelson river is practically unsettled, though on account of 
the building of the Hudson’s Hay railway there has Ix-cn considerable activity along the 
river. The timber growth is seat! cm I, including spruce, birch and |siplar. and the clay 
soil to Is- found is very fertile.

A reconnaissance survey of the river was made by the late William Ogilvie in HHO for 
the Dominion Water Power Hraneh, also discharge measurements were obtained. After 
gat la ring miscellaneous records in 11112-13, a metering station was established in IUI t by 
the Manitoba llydrometrie Survey alsive Manitou Rapids, and Ibis lias lieen o|ierated since 
that date.

NELSON RIVER AT WARREN’S LANDING.
1IISTOHY.

A gunge was set at Ibis |mint on Septemlx-r 2\ 11113, by A. I’irie. and since that time 
records have been obtaini-d at this station.

LOCATION OK OAl'tig.
Warren’s I binding is located at the head of the Nelson, where it Hows from lake Winni- 

|s-g. and the gauge located lien- registers lake Winni|ieg water level. The gauge is a six-foot 
vertical stuff gauge and is secured to the side of dock of the Northern Kish Co.

KKCOKIIK AVAII.A0I.K.
<Litige records at this (mint are available from Septemlx-r 2H to Deeemlx-r 31 of 

1913; from January 1 to February 2N, and from March 3 to Deeemlx-r 31, of 1914, and 
from January I to (k-tolx-r 13. 1915.

251 12
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NELSON HIVKK AT NORWAY HOUSE.

HISTORY.

A gauge was established on the Nelson river at Norway House on Septcmlier 13, 11113, 
by A. Pirie, and gauge readings have been obtained at intervals since that time.

LOCATION OF GAUGE.

Norway House is located on the south channel of the Nelson river at the upper end of 
Little Playgrecn lake and twenty miles lielow Warren's Landing. The gauge is a six-foot 
vertical staff gauge bolted to the rock in front of the Hudson's Bay Co. warehouse.

RECORDS AVAILABLE.

Since the installation of the gauge records have been obtained intermittently to the 
end of 1915.

NELSON RIVER ABOVE SHELL RAPIDS.

HISTORY.

This station was established by G. J. Lamb on July IS, 1914.

LOCATION OF SECTION.

The meter section is located at a point three and one-half miles upstream from Manitou 
landing and four miles above the Shell rapids. The I.P. is marked on a sloping face of rock 
northeast of the gauge and is a wooden plug driven in a If 2-inch hole drilled in the rock.

RECORDS AVAILABLE.

Records of daily gauge height were secured from July 2 to October I t, 1914, and from 
February 7 to April 10 and June 27 to October 9, 1915. A numlier of discharge 
measurements were taken over the same period.

DRAINAGE AREA.

The drainage area tributary to the Nelson river is 450,000 square miles, of which 24.000 
square miles lies below Shell rapids. The river drains lake Winnipeg into Hudson's Bay. 
Practically all Canadian territory lying south of latitude 53 and between the summit of 
the Rockies and lake Siqierior is tributary to this river.

GAUGE.

The gauge is a vertical staff enamelled gauge fastened to a six-inch spruce jsist driven 
in the lied of the river and braced; it is further strengthened by I icing weighted with large 
boulders. The gauge is referred to a B.M. which is marked by a triangle painted in red on 
the face of the rock near the I.P. and marked "M.H.S. B.M.” The datum of the B.M. is an 
assumed elevation.



Taken by (i. J. Lamb.
Nki.hox Kivkr—Mrtkh Section Font Milkm Ahovk Shell Ravium.
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CHANNEL.
For fifteen hundred feet above the section and eight thousand feet below, the channel is 

straight. The river is confined to the channel at all stages, and has a depth on the section vary
ing between twenty and sixty-nine feet. The bed of the stream is of gravel and boulders and not 
liable to shift. The current is swift and the banks are high and wooded and not liable tooverflow.

DISCHARGE MEASUREMENTS.
The meterings are made from a canoe held on the section by means of a stay line 

stretched across the river and supported on floats.
ACCURACY.

No daily discharge estimates have been arrived at from the gauge heights and discharge 
measurements, as it has been found impossible to define a regular rating curve on account 
of the varying slope in the river due to the prevalence of high winds.

Discharge Measurements of Nelson River at 4 Miles above Shell Rapids. 11115.

Date. Engineer. Meter
No. Width. Area of 

Section.
Mean

Velocity.
Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per see Feet See. ft.
Feb. 11 A. I’iric 1,030 804 30,246 1 • 04 00-69 49,777

13 1,030 804 30,150 104 00-60 40,422
16 1,030 804 30,150 163 90-57 49,047
22 1,030 804 30,159 102 90-55 48,955

Mar. 3. 1,930 804 20.840 1 • 40 00-31 44,418
6 1.1*3» 800 29,743 1-52 00- 13 45,322
8. 1,030 800 29,570 1-59 89-99 46,977
il 1.0311 800 29,395 1-53 69-77 45,017

12 1,030 800 29,132 1-00 69-50 46,(MM)
15 1,039 800 28,057 102 80-30 47.014
16 1,030 890 28,870 1 03 89-22 47,187
22 1,030 800 28.432 1-04 88-65 46,546
26 1,93» 800 27,923 101 88-35 44,888
29 1,030 800 27,923 1 - ( VO 88-31 44,506
30 1,939 800 27,635 1 • 62 66-21 45,245
31 1,030 800 27,635 1-52 88 14 42,284

April 7 1,030 890 27,111 1 • 00 87-30 45,004
July 14 M. 8. Madden. . 1,469 800 31.917 2-13 80-88 68,061

15 1,460 800 32,005 216 90-00 00,485
16 1.460 899 31,917 2-16 80-80 69.034
10 1,469 800 32,181 2-17 00 13 69,977
20 1,460 800 32,193 2 08 00-14 07,428
23 1,469 809 32.193 2 19 •M) 15 70,469
26 1,460 800 32,003 2-20 0004 72,501
27 1,460 800 32.181 2 20 00- 11 70,773
28 “ . . 1,469 809 32,181 2 22 90-09 71,752
29 1,460 800 32,002 2-21 00-08 70,954
30 - 1,460 809 32,002 2 24 00-07 71,679

Aug. 2 1,460 800 32,181 2-24 00-15 72,303
3 1,469 800 32,181 2-20 00-10 70,923
5 1,460 899 32,181 2-28 00-13 73,329
6 - 1,460 899 32,181 2-20 00-00 72,690
0 1,460 800 32,269 2-26 90-27 72,650

10 1,469 800 32.269 2*21 90-23 71,417
11 1,460 800 32,269 2-20 00 28 72,614
12 1,460 800 32,269 2 30 00-26 74,027
13 1,460 800 32,367 2-28 00-33 73,619
16 1,460 800 32,260 2*20 90-29 73.930
17 1,460 800 32,447 2-28 00-45 73,946
18 1,469 800 32,447 2 34 00-47 75,976
10 1,469 900 32,436 2-28 00-48 73,819
25 1,460 0(H) 32,447 2-30 00-48 74,647
30 1,469 900 32,535 2-30 00-53 74,463
31 1,460 1HH) 32,447 2-29 00-46 74,294

Sept. 2 1,460 000 32,536 2-36 90-46 76,823
3 1,460 0(H) 32,535 2-27 00-52 73,850
6 1,469 900 32.447 2*29 90-45 74,247
7 1,460 0(H) 32,447 2-31 90-44 75,019

13 1.460 01H) 32,447 2-33 00-38 75,720
14 1.460 0(H) 32,369 2-33 00-36 75,499
16 1,460 900 32,360 2-31 00-38 74.820
17 1,460 1HH) 32,369 2-31 00-34 74,700
20 1,460 IKK) 32,369 2-26 90-36 73,200
24 1,460 0(H) 32,369 2*32 90-39 75.047
27 1,460 0(H) 32,535 2-32 90-50 75,427
30 ......... 1.460 1HH) 32.535 2-29 90-50 74,432

Note:—lev cover conditions.
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MISCELLANEOUS RECORDS.

la a number of cases where stations have I wen established after one or several meter
ings have l>een taken, it has been found that the location was not a desirable one, either on 
account of the difficulty in obtaining an observer for the daily gauge heights or on account of 
the physical features obtaining at the station preventing accurate records being obtained.

In other eases sufficient information has not been obtained to properly define a dis
charge curve, though the records obtained would indicate that a curve may be defined by 
fuller information. In this case the gauge heights are on file and when the necessary 
additional data is secured estimates of daily discharge will be made.

Where the above conditions have been encountered, and as the discharges obtained 
may lie of some immediate value, the records are published under the headings, “Miscel
laneous Records.’’

Discharge Measurements ok Cypress River at Cypress River, 1915.

Date. Engineer. Meter Width. Area of 
Section.

Mean
Velocity.

Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec Feet. Sec. ft.

Mar. 19 M. S. Madden........ 1,462 2-8 0-6 u;w 92*57 0*2

Discharge Measurements ok Clear Creek at Outlet ok Clear Lake, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.

Jan. 2b. . . W. J. Ireland 1,939 120 13-8 1*25 95*35 17*3

Discharge Measurements ok Grass River at Standing Rock Falls, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section.
Mean

Velocity.
Gauge
Height. Discharge.

Aug. 5. 
Sept. 15.

H. O. Leach............ 1,180
1,180

Feet.

92
115

Sq. ft.

538
707

Ft. per sec.

2-07
1*22

Feet.

504-20 
563•86

Sec. ft.

1,112
861

Discharge Measurements ok Grass River at Paint Lake, 1915.

Date. Engineer. Meter Width. Area of 
Section.

Mean
Velocity

Gauge
Height. Discharge.

Feet Sq. ft. Ft. per sec Feet. Sec. ft.

July 31 U. 11. Go»............... 1,180 121 1.053 0-78 818
Sept. 13 1,180 115 989 0*81 ÔW-7 800
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i.rahh Rivkr—Lynx Fall#—from Right Bank
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1 akvn by D. B. (low.
(irah.s Hixkr Hkad of Standing Rock Fall# Showing Standing Rock
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Discharge Measurements ok Grass River, l!ll."i.

Date. Engineer. Meter
No. Width. Area of 

Section. Velocity. Height. Discharge. Remarks.

Feet. Sq. ft. Ft. |K*r 
Sec.

Feet. Sec. ft.

Juno 23. 1). ti. Gow... . 1,1 Mi 121 27» 104 785•88 292 Above Sixth

June 29. H. (). Loach........ 1,1 Mi 43 74 2 • 05 857-76 151 Above Ninth 
Rapids.

July 1 1,1 Mi 38 81 106 85 First Rapids above 
Reed Lake.

July 21 1). B. Gow. 1,1 Mi 72 632 0-98 655•80 618 Below Lynk
Falls.

July 2 J 1,1 Mi 71 381 1-70 603-20 648 Above Second 
Rapids.

Discharge Measurements ok Heron Creek at Junction with Litti-e Saskatchewan

River, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section. Velocity
Gauge
Height. Discharge. Remarks.

Feet. Sq. ft. Ft. per Feet. See. ft.
sec.

May 8. E. B. Patterson. . 1,920 15-0 6-3 0 6.3 3 9 At mouth.
May 17 “ 1.920 18-5 7-9 0-86 6-7
May 2s 1.920 17-0 0-63 3-6 “
June 3. 1,920 14-5 5 1 0-37 1-9 150 yards from

mouth.
June 16. 1,920

1.435
10-8 5-2 0-99 5 1

Julv 24 G. K. Gainsford. 23-0 31-3 0-04 0-9 100 yards from
mouth.

Discharge Measurements ok La Sai.i.e River at Sanford, 1915.

Date. Engineer. Meter
No. Width. Area of Mean

Velocity.
Gauge.
Height. Discharge.

Feet. S||. ft. Ft. per sec. Feet. Sec. ft.

May 3. . A. Pirie.................... 1,939 1» 8-2 0 33 89-21 2-7

Discharge Measurements ok Morris River at Rosenort Bridge, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section
Mean

Velocity.
Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec.-ft.

May A. l’irie. . 1,939
1,196

34 50-1 018 85-39 8-9
May 27 T. .1. Moore. 29 37-8 0 03 84-85 1-2
June All E. B. Patterson. . 1,920 54 196-9 0 00 88-67 0.0
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Discharge Measurements of McDonald Cheek at Junction with Little
Saskatchewan, 1915.

Date. Engineer. No. Width. Section.
Mean

Velocity.
Gauge
Height. Discharge.

Feet. 8i|. ft. Ft. per sec. Feet. Sec. ft.

May is E. B. Patterson 96-87 0-331
May 19. 96-87 ow
July ‘24 G. K. Gainaford 96*90 0-27'
Aug. 24 H. H. Pratt........... 96-91 0-29'
Sept. 25. G. K. Gainaford 96-91 U-291

1 Weir measurements.

Discharge Measurements of Manazo River at First Rapids, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section. Velocity. Height. Discharge.

Aug. 26. H. <1. Lraeli 1,186

Feet.

31

Sq. ft.

173*5

Ft. per sec.

0-45

Feet. See. ft.

78-6

Discharge Measurements of Oak Creek at Treesbank, 1915.

Date. Engineer. M eter Width. Sect ion.
Mean

Velocity. Height Discharge.

April 20 M. S. Madden........ 1,462

Feet.

4

Sq. ft.

1*2

Ft. per sec.

0-36

Feet. See.-ft.

0*4

1 Nô gauge.

DISCHARGE MeASV HEM ENTS OF OlTEH CltEEK NEAR SCANDINAVIA, 191’).

Date. Engineer. Meter
No. Width. Area of 

Section. vlThy. Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per see. Feet. Sec.-ft.

May 22. E. B. Patterson... 1,920 4 0-93 0-44 87-til 0-41
June 10. “ 1,920 16 18-40 0*36 88*85 6-6

21 “ 1,920 16 17*7 0*19 88-75 3-38
July 21
Aug. 20.

G. K. Gainaford
H. H. Pratt.............

1,435 14 10*5 88-41
88-21

No flow.1
No flow.1

1 Beaver dams blocking flow.
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Discharge Measurements of Odei Hiver above First Falls, 1915.

Date. Engineer. Meter
No. Width. Section.

Mean
Velocity. Height. Discharge.

Aug. 21. D. B. Gow 1,180

Feet.

04

Sq. ft.

204

Ft. per see

2-25

Feet. Sec. ft.

.‘>96

Discharge Measurements of Pembina River at La Riviere, 1915.

Date. Engineer. Meter
No. Width. Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.

April 28 M. S. Madden. 1,402 14 170 0-73 91-71 12-8
May 20 T. J. Moore. 1,190 14 9-4 0-41 91-42 3-8
June 29 T. H. Rnvd 1,190 12 7-5 0-63 91-42 4-7
June 2!» 1,196 12 0 00 91-40 3-7
June 30 1,190 12 5-7 0-57 91-39 3-2

Discharge Measurements of Pembina River 3 Miles North of Killarney, 1915.

Date. Engineer. Meter.
No. Width. Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.

April 20. M. S. Madden ... 1,462 5 1-2 1-3 89-83 1-0

Discharge Measurements of Pigeon River below Sturgeon Falls, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section. Velocity. Height. Discharge.

Mar. 5... C. O. Allen 1,912

Feet.

210

Sq. ft.

3,439

Ft. per see.

0-34

Feet.

726-99

Sec.-ft.

1,163'

1 Ice measurement.

Discharge Measurements of Pigeon River above First Falls, 1915.

Date. Engineer. Meter.
No. Width. Area of 

Section.
Mean

Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per see Feet. Sec. ft.

Mar. 4. C. O. Allen.............. 1,912 93 805 1-81 89-33 1,458'

1 lee measurement.
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Discharge Measurements ok Qu’Appei-le Hiver near Welby (Sask.), 1915.

Date. Engineer. Meter
No. Width. Area of 

Section.
Moan

Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.

*"• 1 C. O. Allen 2,01 ft 41 73-4 107 115 79-1

Discharge Measurements of Qu’Appelle River at DeCurhy's Farm, St. Lazare, 1915.

Date. Engineer. Meter
No. Width. Area of 

Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.

July 30. 
Sept. O.

T. W Boyd 1,197 45 113 03* 1
1,197 39 21-5 0-87 91*05 18*7

Oct. 27 C. o. Allen 1,374 44 38-5 0 89 92*05 34*4

Discharge Measurements of Whitened River at Holmkield, 1915.

Date. Engineer. Motor
No. Width. Area of

Velocity.
Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet See. ft.

April 20. M. S. Madden........ 1,462 25 0 38-0 0*05 80*47 2*0

Discharge Measurements ok Winnipeg River at Dalles, 1915.

Date. Engineer. Meter
No. Width. Section.

Mean
Velocity.

Gauge.
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. See. ft.

May 22. S. C. O’Grady. 1,409 252 7,240 2-88 l.oM-eu 19.201

Disc marge Measurements of Winnipeg River at Throat Rapids, 1915.

Date. Engineer. Meter
No. Width. £e™,n

Velneity.
Gauge
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. See.-ft.

May 23 S. C. O'Grady....... 1,409 Ill 028 3 74 1,037*77 2,350
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Discharge Measurements ok Winnipeg Hiver Below Lake ok the Woods Ovtlets,
Bllô.

Date. Engineer. Meter.
No. Width. eu; Verity. Gauge

Height. Discharge.

Feet. Sq. ft. Ft. per sec. Foet. See. ft.
Mar. 22 S. ('. O'Grady......... 1,718 179-8 2,184 2-28 34-62 4,983

Discharge Measurements ok Bi.oodvein River 8 Miles from Mouth, 1915.

Date. Engineer. Meter
No. Width. Section. Velocity. Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.
Mar. 7 (’. O. Allen.............. 1,912 51 237 1-03 715-57 3861

1 Ice cover.

Uisvhakge Measurements ok Boyne River at Carman, 1915.

Date. Engineer. Meter
No. Width. Vdoehy Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. Sec. ft.
April :«0 M. S. Madden . 1,462 27-0 43-5 0-44 84*04 19-3
May 28 T. J. Moore. 1,196 22-8 12-5 o:i7 83 • 28 4-0
.lune 28 T. II Boyd. 1,197 10-1 8-6 0-27 83-17 2-3
Aug. ti 1,197 15 3 9-6 82 • 56 0-0'

1 No discharge.

Discharge Measurements ok Burntwood River at Manazo Falls, 1915.

Date. Engineer. Meter
No. Width. Section.

vfe.
Height. Discharge.

Feet. Sq. ft. Ft. per sec. Feet. See. ft.

Aug. 26. D. B. Gow. 1,186 183 2,530 0-7s 55-70 1,985
Sept. 11 H. O. Leach. 1,186 179 2,439 0-07 1,633
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Taken by D. B. (low

Bvrntwood Rivkh—Manazo Fall»—From Left Bank Near Foot.

Taken by D. B. Clow
Burntwood Rivkh—Rock Bank.
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Taken by D. B. Gow.
Burntwood River—Taskinigav Falls—Partial View from High Ridge Below.

Discharge Measi rkmknts of Bvrxtwuod Hiver, 1915.

Date. Engineer. Meter. Width. Section.
Mean

Velocity.
Gauge

Height. Discharge. Remarks.

Feet. Sq. ft. Ft. per Feet. See. ft.

Aug. 19. D. B. Gow........... 1,180 261 1,636 1-5*1 317-30 2,473 Above First 
Rapids.

Sept. 3. U. O. U-ncli 1,186 90 337 114 739-80 386 One mile below 
Gate Rapids.

Sept. 0 D. ». Gow.. 1,186 132 865 1-67 1,448 Three miles below 
Three Point Lake.
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PART III.
LAKE OF THE WOODS DATA

LAKE OF THE WOODS MILLING CO. MILL “A” HEADRACE AND TAILRACE
11 AUG ES.

HISTORY.

The recording of the water levels in the forebay and tailraee of Mill “A" was com
menced by the Lake of the Woods Milling ' in May of ISIMi and was discontinued
in January of 11112.

LOCATION

There were no gauges set at these locations, the readings were taken by measuring down 
from the floor of the power house, the elevation of which was 1003.00 W.P.S. Datum. The 
readings were recorded in feet and inches below this elevation.

IŒCOKUS AVAII.ABI.K.

From the time of the commencement of the record on May 3, 18!Hi, readings were 
taken at irregular intervals each year until January 12, 1012, at which time the reading 
of these water levels was discontinued.

25f—13

27
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Mean Daily Gauge Height, in Feet, of Forebay Mill “A,” Keewatin, for 1890
and 1897.

1890

Day. Jan. Feb. Mar. AprU May June July A«k, Sept Oct. Nov. Dec.

1 3' 6'
2
3
4 0' O'

2' 8'

2'ii'
3' 7H'

5

6 3' 4' 2' 9>i'
7 4' 4'
h 3' 8'0

10
2' 5H*

11
12

3' O' 2' 4' 5' 4'
13
14
15

5' 6'

ÿiy
4'6*

16
17
18

2*11*

2'11'

2' 7 W
2' 3V/

2'ii'
19 4'10*
20 2'11'

21 S' 1H*22 2'ir 4'O'23 4' 4' 3' 8'
24
25 2'ii* T 3' O'

28 4' 2'
27
28
29 3'li'

2TU-V

30
31 *........ r 4' r S' 41,-

1897.

Relation lietween l and datum:— 
P S datum

---------------- gauge rei
Zero of gauge - 1,063
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Mean Daily Gauge Height, in Feet, of Forebay Mill “A”, Keewatin, for 1898
and 1899.

1898.

7' 2H‘

•V 8H‘

1899.

DO between ««une reading and datum 
Zero of gaugi1-1,063-0 W.P.8. datum.

251—131
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Mean Daily Oavok Height, in Feet, ok Fokehay Mill “A”, Kekwatin, foh 1900
and 1901,

1900.

.....

4' l1,1
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Mean Daily Gauge Height, in Feet, ok Kohebay Mill “A”, Kbbwatin, fou 1902
AND 1903.

1902.

Day. .lun. Feb. Mar. April May June July Aug. flept. Ovl. Nov.

1
5
4 6' 2"

r 2" r r

3'I0"
4' 3*

4' 6' a* 
4' 4 » / 
4' 9*
4' 4'/4/ .v t r

............
«

»
10 «V r

.V H"

:Tii"
4' 1*
4' II"

3' «V

3'ir

r 4-
-,.......

n«r

.v r
•V

11
12
13
14 
lf>

.VI0* .VO"

4' 1-

r ir r I1/

4' !•/

10
17
I*
19
20 fi'K* 4' v

3'ir 
:t'10>/ 
3' «r
4' 2*

3'1U/

4' UJ/

4' II1,'

21
22
23
24 tV 0*

v 1H'

, r

4' 1"

4' 0W

4' o'
4' ir

r 2'/ • ■v

26

28
29
:io
31

.V 9*

4' I1/ 3'10'/

.nr

1903.

Zero of gauge = 1.063-0 W.P.8, datum.
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Mean Daily Gavgb Height, in Feet, of Forebay Mill “A”, Keewatin, for 1904
and 1905.

1904.

Day Ian. Feb. Mar. April May June July Aug Sept. Oct. Nov. 1 Dec.

1
2
3
4
5

5#nr

:> 0' 6' 10*

6
7
8
9

10

6' 8" 8"
6' 2"

•/in*

11
12
13
14
15

6' 8" rr 4' 6*

O' 0*
6' 5*

16
17
18 6' 7H#

6' 8'

5' r

4' 0* «' r

19 6' 7*
20

21
22 tv r

6' 4*

23
24
25

4,7.

26
27
28
29
30
31

1905.
1
2

3'iih'

3' 1* 3' 1H' ni*

4
5

s'l'V
... r oh* 3' 3H* 

3' 2H*

6
7

3' 3*
3' 3' 1................

8
9

10 r-i'-s
7' 2* yii* 3' 5* 3' 3*

11
12

♦mV
y «h*
y i i H'

3' 5*
3' 7H"

3' 5*
3' 4V

3' 7*

13
14
16

o' <r 3' 6*

3' 3'
3' 6M'

16
17
18

y 8M*
3' 5*

3' 5*

3' 6*

19
20 4' 8* y *h* 7 W

3' 1H* 
2'ir

21 6'ir 3' OH* 
3' 2*

3' 0"

22
23
24
25

3' 3*
3' 1*

3' 1*

3' 9"
3' 7*
3' \W

26 I 6' 7*
27 3' r 3' 7* 3' 3Vi*
28
29
:to
31

r r
3' 1' 3' 0J4*

3' 3*

3' 1*

if l"

Relation between «auge reading and datum: 
Zero of gauge — 1,063 0 W P S. datum.
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SESSIONAL PAPER No. 25f
Mean Daily Gauge Height, in Feet, of Forebay Mill “A1

and 1907.
1906.

Keewatin, tor 1906

7H’ 3' 8H‘ 
7* 3' 86

3'0H' 3' 3H' 31 h' :v <r .v r*

3' 4H'

3' 10*

3'!1* I

3' 6"

Relation between gai and datum:ition between gauge reading l
Zero of gauge ■ 1,063 0 W P S. datum.
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Mean Daily Gauge Height, in Feet, of Forehay Mill “A", Kebwatin, for infix
AND I1KHI.

WON.

laoti.

1
3
4
a

.v r

no'

4' 7'

<>
7
K
1»

10

.V O'

y r
4' 2'

11
12
13
14
15

.V

.v i'

16
17
IS
1020

.v s'
.V 0”

V 3*

21
22
23
24
25

» i' 2*
s- ir

26
27
26
20
30
31

.V r
r m*

4'Vr

Relation between gauge reading and datum: 
Zero of gauge ■ 1,063 -0 W.P.S datum
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SESSIONAL PAPER No. 25f

Mkan Daily Gauge Height, in Feet, of Fokebay Mill “A”, Keewatin, fob Kilo
and 1911.

1910.

1911.

Relation between gauge nanling «ml .latum
Z«*ro of gmiirr * 1,(H13 -0 W.I* S. tluturn
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Mean Daily Gauge Height, in Feet, or Tailrace Mill “A”, Keewatin, ton 1896
and 1897.

1896.

SESS

June July

20' 0"
IS' 41 i

24' 2'

20' 0’ 18' V
20' 9

1 s' .V , 22' 54'

20' O'

19' 0'19' 0*
22' 5‘

21' 54'
20' 2'21' 9'

19' 24'IS' «I;

ls'TV

1874'
20' «V

20' 4'

21' 4‘
j' 10 114* 21' 44'

24' 4'
| 18'iÎH'24'9^'

*23' s'
19'S^'

20' 04'

18' 44'

22'14'

19'54* 18' 3‘
21'84*|

Relation between gauge reading and datum :ling and datum
W P S. datum.Zero of gauge -1,003 0
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SESSIONAL PAPER No. 25f

Mean Daily Gauge Height, in Feet, of Tailrace Mill “A”, Keewatin, for 189S
AND 1899.

1898.

Day. Jan Feb Mar. Apri, May July Au, Sept Oct. Nov. Dec

2
3
4
5

2#' S' 26'41 a'
24' 5'

23' 0'

21'10'

6
7
8
9

10

26' 8'

26' r
21' O'

11
12

26' 8'
2i'ii'

13 22' 8'
14
15 26' 0"

23' 6*
•22' 4"

16
17
18
19
20

26' 8'

2#' li'

23' 54'

2:,'u-

23'10'

21
22
23
24
25

25' 5'

2IVSIV

25' li'
22' \Vi

26' 3'

26
27

23' 2'

28
29
30
31

■JS' I'

-’2' S'

23' 104"

23' 11 '

1899.

1
2
3
4 
6

6
7
8
9

10

11
IS
13
14
15

16
17
18
19
20

21
22
23
24
25

IS
27as
-nso
31

25' O'

10'6'

23'34'

! IH' 0" | lH'7‘a'
21' 11' 
22' 1'

22' IP

. is' y

ty y
19' 84'

Relation between «auge reading and datum 
Zero of gauge - 1,063 0 W P S. datum

23' 9'
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Mean Daily Gavuk Hkkiht, in Feet, ok Tailback Mill “A”, Kkkwatin, fob 1900
AND 1901.

OHIO

1 >ziy Feb Mar. April May Junv July Auk. Svpl Urt Nov

1

3
27' 4* 25' 0"

IN' 0'
4 ■2T IN' 2"

>-< •* in' r
20' 0* 27' :f

S 2.V s" 2:«'i i '/ in' r
11 17'ir

10 IN' o'

II 22' 0"
12 27' 2” 20' 10' IN' 0'
lit 20' 7*
14 20'| Ii./ IN' 0'
15

Hi 27' r 10' 0” i7'ir
17 20' 7' io' :»* 17' 10*
IN 23* n"
10 2S'II'/ 27' 8' 10' 0"
20 10' 0" i7'ir
21 »' ai,• 27' 3*

20' 4' 17'10'
2a IN' N'
24 IN' N' 17'10"

27' r 20' r IN' 0'/

20
is*

2N 27'4'V 2'»' 0'
17'»'/

to 27' is' v
:il 2V r in' .r

1901.

1 2i' r 20'10" 20' N' .............. I...............

it
4 aii' ir

20' 0'

20' 0' 
207'/

24' N'
! 2o' r

24' N' 20' ii'

0 20'11' 20' 7' 20'10'
25' O'

25' 0' 21' 10' 20'ir 20' 0"
0 20' 0'

10 28' 2' ‘JII'.V,.

11 20*10* 25' 0'
12 20' 0'
l.t 20' 10' 20' I1,*
11 28' 0'
15 22'11'

10 22'10' 25'10'
17 22'Ni/ 20' 5' 25' 2” 20' ir
IN 20' 0“ 25' 3' 20' 5'
HI 21' 1'
20 21' 3' 20' U"

21 !............I............... 21' r 25' 3*
22 21' 0' 20'0 1/ 20' 5' 21' 7'
28 20' 0' 21' 0' 25'II'
21 20'11' 20'«H/ 20' 7' 23' r

20'10' 25' 4'

20 20' 0' 23'II* 20' 0*
27 20'11"
2N 20'10' 20'N1/ 21' 2* 20' 1' 20' 0'
20 20'10' 20' N'
■to 20'10'
11 1 20'10' 24' 0'

B.'lalion Ix-tween gauge reading and datum:— 
Zero of gnuKi- = 1,063 -0 W.P.8. datum
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SESSIONAL PAPER No. 25f

Mean Daily (i.u gk Hlight, in Feet, ok Taii.kace Mill “A", Kelwati v foh MM 12
and 1908.

1902.

Day Jan. Fell. Mar April | May ........ July Au,. Htipi | U<-i
I

Nov

1 23' 2"2 20' 1" 19' 7' 23' I1,"
3 23' 1*
4 27' 0" i 23' 0" 23' 9* 25' 0" ;
5 19' 5* 24' tr

6 25' 2" 25' 0"
7 23' IT 23' 0" 25' 0"
K .‘O' V' 19't'/ 25' 0"
9 ............. 22' 7" 22'1 r

10 27'r him'/

11 am* wui/12
13 2o'nr ! 20' r
14 2i' ir l»'S' /
15

Hi 20' 7" lU'Sil' 23' 0"
17 20' 31 •/ 25'1 V
IS 10' 0* I9'5'/
19 19' 0"
20 20' S' nii'

21 IV'7>V 197 V
22 23' 1"
23 19' 7" 1971V
24 20' Hï" 20' 7*
25 in' o'/

20 19' 0«/ 2I'10V
27
28 22' 5"
29
30 20'HI" !
31

1903.
, 19' 5 Vi
2
3
4 2 4'10"
5 23'10”

0 22'11*
7 21'10'y"
8 21' 3'," 20' 11"
9 19' S"

10 21' :v /|

11 ;,.V v 20' 7'/
12 25' 2" I 20' 5* 19' 7" 20' IV
13
14 2tl' S' ' 21' 7'
16

Hi 19'10"
17
IK 25' 4" 19'10" 23'10'
19
20 Ill'll)'/| 20' ii'/ 24' 1"

21 25' 1"
22 19' 0'
23 19' y
24
25 19' 5'

20 j 25' 3* 24' 3*
27 20' 7*
28 19' 5*
29
30 21' 10" 19' 5* 20' s”
31

h latiou l>elu«*?u gauge reading and datum:— 
Ttro of gauge — 1,063-0 W P S. datum.
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an Daily Gauge Height, in Feet, of Tailback Mill “A,” Keewatin, for 1904
and 1905.

1904.

Day. Feb. Mar. April May June July Aug Sept. Oct. Nov. Dec.

1
2
3
4
5

W

24' 8* 20' 0*

7 22' 2*
8 25' 8" 24' 8'

10 20' 2*

11
12
13

25' 8'
24'11* 24' 4*

14
15

26' 4' 
25' 5*

16
17

25' 8* 2i' <r 25' 5*

18 25' 8' 24' 9"
19
20

25' 8"

21
22
23
24
26

24' 1*
24' 9Vi"

25'10*

20
27
28
29
30
31

1905.

■_>«' a* 20' 2*
-'.V 7' ,-

20' 4*
26' 2"

W»H"

25' 11 *

25' 3*

20' 4*

i

HIV S'

20' 5*

19' 5* 18' 84* 20' 2*

-•nu"
20' 44

19' 1* 20' 54

18' 11*
20' 54

18'10* •20' 8*
sr n * 18' 8'

19' 0* 20'10*
18' 8* 19' 04*

23' O'
19' 1* 20' 11 *

22' 2* 18' 44* 19' 14*

19' 0* 21' 2*
18' 14*

19'I1*
19' 94'

-1' 5*>4 18' 1* 19' 11*

21' 14'
20' ir 20' 0*

20' 1* 21' 3*
20' 94' 21' 7*

20' 2* 22' 64

19'' 94' 23' 7*
20' 2*

19' 7' 18' |*
i8' r 24' 3*

iv if

jciif

2«' 7!»*

_____________ „—je reading anc________
Zero of gauge — 1,063-0 W P S. datum
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SESSIONAL PAPER No. 25f

Mkan Daily Gauge Height, in Feet, of Tailback Mill “A,” Keewatin, for 1906
and 1907.

1906.

Day. Jan. Feb Mar. April May June July Auk Sept. Oct. Nov.

1 24' V 20' 8" 20'10” 25' 1”
2 24' 8” 20' 7” 20'10” 25'ii* 25' 1”
3 24'10* -•ii' IV 20'1 14” 2 r i o1 / 25' 2*
4 20' 3" 21' 1* 2V11>/
5 20' ’lli" 25' 3”

0 24'7‘V 21' 2*
7 2-l'OJ / 21' 3* 25' 24'
8 25' 2 V
9 21'10'/ 2.V IU/ 25' 54'

10 20' I 4” 22' ft” 25' 54'

11 20' i* 21' 8” 22' 2” 25' 3',/
12 22'I»V 25' 3” 25' ft”
13 21' 8" 2111 " 23'10”
14
15 20' 2” 21' ft” 24' 74' 25'10”

10 21' «4* 22' 1” 24' 04”
17 24' 8* 23' 2” 24' 44” 25'10 ■/
18 2S'0',/ 20' 14” 23' 24' 7 4”
19 23'to 4" 24'10”
20 21' ft* 2.V I- 21' flV

21 20' 34"
22 20' 1" 24'ir
23 20' 24'UH'
24 23' 0" 20' O' 24'114”
25 22' ft" 20' 7* 21'104' 22' 1” 24' 11 4"

20 22' 4” 20' ft” 21'10‘,/ 25' k” 24'11 4*
27 21' 3” 21W 20' 9" 22' 04” 25' 1*
28 2i'.v/ 20'10* 20' 1”
2ft 25' 2*./
30 21' 0" 25' 2"
31 25' 0”

1907.

8
9

Hi

11
12
18
It
15

1Ü
17
18
19
20

21
22
23
24
25

25
27
28 
29
;to
31

20' ft” 25' 0”

j 20' :.* |

20' O” j

! 25' 8” 

20' 2"

20' 1* 

25' 7*

I 24'ir 

! 24' <r

Relation between gauge reading and datum:—
Zero of gauge - 1,063 0 W.P S. datum.

23# O' 

22*1 1* 

22'10*

22' 10*

23'1H'
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7 GEORGE V, A. 1917

Mean Daily Gavge Height, in Feet, ok Tailback Mill “A,” Keewatin, fob 1908
and 1909.

1908.

Day . .l:m Feb. Mar. April May June July An, Kept. Oct. Nov. Dec.

2 21' 0* 22' r

4
5

0
7

2i' o-
23' 0" 27'

« 23' 5*
10 23' 0" 24' 1-

11
12
13
14
15

23'0*

22' 0"

24' 1"

24' 7'

10
17
IX
19
20

21' 0"

21' 4"

23'11"

21
22

24
23' r

20' 9-

20
27
28
29
30

23' 11 * 20'10”

31

1909.

1
2
3
4
5

27' 0-

27' 0-

20'10-

20' 9-

0
7
X
9

10

20'11"

20'10-
20' O'

11
12
13
14
1»

2o'ir

,v,n-

10
17
IX
19
20

27' r

2(1' 9-

20' 9'

21
22
23
24
25

27' 2-
27' 3-

,,

20
27
28
29
:w
31

....

27' 0*

20' 9-

Ilelution Ix-twi-vn gunge reading and datum 
Zero of gauge » 1 ,003 0 W.P.8 datum



PROURESS report of the mamtoba hydrometric survey 163

SESSIONAL PAPER No. 25f

Mean Daily (Iauge Height, in Feet, or T.ulkace Mill “A," Keewatin, fob 191(1
AND 1911.

1910.

Day. Jan Feb Mar April May June July Aug. Sept. Oct. NoV. Dee

1
2
3
1

20' 4”

23' 0”

20' 0*

27'11*

27' 11*

7

!»
10

22' 0'

2i' i*
28' 1*

11
12
13
14
15

25' 11 *
20' 10"

22' 8"
21' 0*

20'10*

27' 3* 28' o*

28' 0*

10
17
18
10
20

20' 8*
27' 4”

21
22
23
24
25

20' 5*

21' 0*

21' 0* 21' 0W
25'10*

27' 0*

20
27
28
20
30
31

25' 0"
20' 0'

20' 5*

1911.

». 2'

4 28' 0* 
28' 0*

7
8
0

10 28' 1*

11
12
13
14
15 28' 3* 27'10*

27'10*
28’ 8*

20' 3*

10
17
18
10
20

28' 0"

21

23
21

28' 0*

28' 3*

28' 0* 27'11*

20' o"

20
27
28

28' 0*

20
30
31 28' 0"

28' 0*

Relation between gauge reading and datum: 
Zero of gauge = 1,003 0 W.P.8 datum.

m M
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WINNIPEG RIVER—BELOW FORT ISLAND.

HISTORY.

In 1914, on October 8. a staff gauge was established on the Winnipeg river directly 
below Old Fort island, by S. (’. O’Grady.

RECORDS AVAILABLE.

From the time of installation of this gauge records of gauge readings are available up 
to December 4 of the same year, when the station was abandoned.

Mean Daily Gauge Height, in Feet, of Winnipeg River below Old Fort Island.
for 1914.

98-64
98 35

98 44

98 44

100 no 98 51

100 00
99 94

98 49

99 IS

98 77

98 H7

Relation between gauge reading and datum:—
Zero of gauge - 936 61 W.P.S. datum, Oct. 8.

Zero of gauge ■ 936-61 W.P.S. datum. Nov. 3 
Zero of gauge — 936 53 W.P.S. datum, Nov. 25 

* Frozen at gauge.
1 lee 6 inches thick at gauge, and frozen 400 feet out from gauge, channel .still open. 

On Feb. 16, 1915, channel was still open.
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SESSIONAL PAPER No. 25f

LAKE OF THF WOODS, ONTARIO D.P.W. GAUGE AT KHFWATIN.

HISTORY.

This gauge was originally set by the Ontario Department of Public Works. In 1911 it 
was tied in to W.P.S. datum iu connection with Winnipeg River Power Surveys, and from 
May 1. 1913, gauge readings have been obtained by members of this Survey.

LOCATION.

This staff gauge is secured to a pile on the west side and near the south end of the 
Keewatin Lake bridge.

RECORDS AVAILABLE.

From May 1, 1913, continuous daily record of gauge readings at this point are 
available.

Mean Daily Gauge Height, in Feet, or Ont. D.l’.W. Lake Gauge, Keewatin, eor 1913.

Day. Jan. Feb Mar April May July Aug. Sept. Oct. Nov. Dec

1 1 99-85 99-90 99 54 99 89 99 55 98 94 99 16 99 06
99 85 99 90 99-62 99 87 99 45 98 90 99 20 99 02

3 : 99-95 99-80 99 78 99 77 99 40 99 (HI 98 92 99 10
4 100 10 IIHI (HI 99 49 99 79 99 45 98 79 99 10 99-18
5 100-00 99-90 99 38 99 63 (HI 40 98 44 99 26 99-03

6 100-00 99-50 99 62 99 71 99 32 98 82 99 03 99 03
100 (HI 99 SO 99-62 99 97 99 35 99 07 98-88 98-78
99*80 99 90 99-63 99 83 99 30 98-81 98 88 98-80
99 95 KHI INI 99 23 99 71 99 64 98 88 99 06

in

11 100 20 100 08 99-87 99 87 99 30 99 04 99 18 99 03
12
13 99 90 99-89 99 74 99 IS 99 03 99 (Mi 99 03
14 100 (HI 99 90 99 74 99 70 99 47 99 10 99 (HI 99 05
15 99-90 99-88 99 • 88 99 65 99 20 99 00 99-01 99 02

16 100 (HI 99-90 99 88 99 63 99 10 99 00 99 23 99 04
17 99 85 99 72 99 S3 99 60 99 12 99 17 99 05 99 (11
18 99 90 99 M 99 83 99 69 99 30 99 03 98 90 99 02
19 99-95 99-69 99 79 99 86 99 37 98 86 99 10 99 00
20 99-95 99-69 99 99 99 73 98 60 98-83 99 07 99 00

21 99-85 99 70 1(HI (HI 99 78 98-52 99 02 98 96 99 04
22 99 05 99 78 99 92 99 72 98 98 99 15 98-99 99 (12
23 UNI (Ml 99-98 99 99 99 75 99 00 99 03 99 19 98 99
24 99 HO 99-85 99 91 99 73 98 71 98 99 99 02 99 01
25 HHIOO 99 77 100 04 99-85 99 90 99 02 98 99 99 00

26 100 05 99 58 99 76 99 48 99 98 •H* (H) 98 97 98 99
99 90 '19 43 99 /8 99 63 99 02 99 18 99 (HI 98 9s
99 90 99 70 99 99 99 46 99 08 98 58 99 (HI 99 04

29 99 95 99 81 99 88 99 15 98 85 99 96 98 04 99 03
30 99 SO 99 84 99 88 99 53 98 99 99 04 99 (15 99-00
31 100 00 99 84 99 48 99 12 98 99

Relation between gauge reading and datum:
Zero of gauge = 959-77 WPS, May 1—Dec. 31.

2.M—14J
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Mean Daily Gauge Height, in Feet, ok Ont. D.P.W. Lake Gauge. Keewatin, mu 11114
AND 11)15 

1014.

Day Jan. Feb. Mar April May June July Aug. Sept. Oct.. Nov. D< c.

1 VS VS VV 03 VV 111 vs 87 VV 11 «IV 95 1(H) (HI 99 S5 99 2V VV 44 VV VV 02
VS vs vv 01 vv 03 vs 85 vv 15 100 (Ml IIHI 12 VV 85 VV 32 vv 43 VV 79 vv OS

3 vs vv vv 01 vs vs vs SS vv IS VV V3 100 15 VV VI. VS VI 99 III vv OV vv 05
1 vv 02 vv 01 vs vs vs S7 vv vv S3 IIHI 15 vv 82 vv 20 VV 35 «.IV 40 02
A 99 01 vv 02 vs V4 vs 90 vv 23 100 (Ml IIHI 01 vv S4 vv 13 99 32 vv 52 1M4 08

ti vs vs vv 05 vs V3 VS VO vv 29 vv 92 IIHI IS vv 55 vv OV VV 35 vv 70 VV 70
7 vs vv vv 02 vs V5 VS Si vv 30 vv 08 VV SO «.««.1 OS vv 14 VV 2S «.IV II vv 09
s vs vs vv 00 vs vv vs 84 vv 40 vv VV MMI (III vv 03 vv 15 vv 30 vv 74 vv 02
V VS vv vv 05 vs vv vs 87 vv 45 100 Id 100 OS vv OV vv 28 VV 35 vv vv OS

111 98 vv vv (Ml vs VO 98 SO 10(1 20 VV VI vv 35 vv 25 VV 27 99 01 vv 70

II W 04 vv 01 vs 93 vs S3 vv 38 MMI 15 1(H) (Ml vv 53 vv 21 vv 40 vv 52 vv 70
12 VS vv vv 02 vs V3 VS 7V vv 45 MHl 20 IIHI 20 vv 58 vv 30 vv 34 vv 59 vv 72
13 vs VI vv 02 VS «.IS 85 vv 13 100 20 IIHI (Ml vv 44 vv vv 40 vv 00 09
14 VS vs vv 02 vs «Ml vs 82 vv 13 IIHI |(M) 02 99 3V vv 30 vv OV vv vv 09
15 VS vv vv 05 vs vs vs SO vv 50 loo 20 KM) 22 vv 50 vv 35 vv 45 99 50 vv 70

Hi vs 97 vv 04 VS VO vs 77 vv 53 IIHI 25 KM) 30 vv 40 vv 31 vv 00 «.Ml 51 99 72
17 vs vv vv (HI vs ss vs so vv 03 IIHI 32 VV 82 vv 4» vv 31 vv 17 «Ml vv 72
IS 99 01 vv 01 VS VS 82 vv 03 100 (12 100 15 vv 35 vv 44 «.IV 72 99 72
IV VS vv vv 01 vs vs VI vv 50 1(H) IS IIHI IS vv 34 vv 4V vv 59 VV 73
20 98 97 vv 02 vs ss vs 92 vv 02 IIHI 10 MMI IS vv 31 vv 4S vv 58 '.Ml 05 «.Ml 70

21 VS VV vv 01 vs 85 vs VO vv 03 1(H) 10 IIHI 10 vv 30 vv 30 vv 55 VV 4V VV 75
22 vs vv vv 01 VS S7 vs ss vv 05 100 30 VV vs vv 30 vv 20 vv 01 VV 07 vv
23 vv IN) vv 03 VS SS vs 93 vv 00 IIHI 32 KM) (It vv 00 vv 3 V vv 33 vv 9V 75
24 vv 01 vv 02 vs 85 vs V5 vv 7V 1(H) 10 IIHI (II vv IV vv 23 vv OS vv VV 70
25 99 (HI vv (HI vs SO vs 95 vv 85 100 01 KM) 01 vv 14 vv 42 vv 45 «Ml OS VV 72

2li vv (HI 99 (HI vs 85 vv OS vv SI IIHI 05 IIHI 10 vv 20 99 35 «.IV 30 «.Ml 00 vv 70
27 vs VV vv 01 vs S7 vv 03 vv SO VV V2 VV VS vv 2S vv 43 vv 75 VV 05 vv 73
2h vs vs VS VV VS S7 VS 05 vv so 100 10 MMI (HI vv 38 99 10 vv 4s 99 05 73
29 vv 01 vs 95 vv so 1(H) 10 MMI OS vv 35 vv 32 vv VV OV vv OV
30 vv 01 vs S7 vv VI 1(H) 10 IIHI (Ml vv 30 vv 10 vv 07 VV 05 99 70
31 99 02 vs SO VV S3 99 30 vv 0.5 99 09

Relation bel ween gauge reading and datum:
Zero of gauge = 950-77 W.P.S., Jan. 1 July 3. 
Zero of gauge = !>"»<! -7*» W.P.8., July -I Dee. 31.

1915.

1 99 72 VV 05 VV 70 VV 01 VV 07 VV <15 IIM) 03 100 14 vv «.Ml 28 VS «15 •l«i III
2 99 OV vv 07 VV 07 «.Ml 02 VV 70 99 SS IIHI 02 IIM) 13 «.Ml 51 «Ml 37 VS V7 13
3 VV 74 vv 07 «.*v OS VV 01 VV Oil VV S4 100 01 MMI 17 «.Ml 00 VV 15 10 OS
4 VV 74 «Ml 00 vv 04 VV 00 VV 75 VO IIHI 47 100 (Hi VV 50 VS S5 VS V5
* «.IV OS VV os vv 01 VV 03 9V 77 1,1,1 12 MMI 53 1(H) 01 VV 00 90 27 «.Ml 20 «.Ml 13

I*, vv 01) vv OV vv 00 vv 05 VV 04 vv 75 KM) 05 KM) 03 VV 50 VV (Hi VV 05 '.Ml IIS
«IV 07 9V vv 07 vv 07 VV 82 KM) 99 VS VV 45 «.IS 93 12

S vv 07 «.Ml vv OV V.» 07 vv 39 MMI 1 2 100 III «.Ml 58 vs 87 99 05 10
«.1 vv 07 VV 71 vv 05 vv OV vv «.17 Kill 10(1 III VV 47 vv III vs 05 13

111 vv 75 VV OS vv 05 vv 70 vv SO «.Ml V4 100 73 KM) 00 «.Ml 34 «.Ml 20 vs 37 <M) 10

II vv 71 VV 07 vv 05 vv OS vv 94 VV 82 IIHI 73 100 02 «.Ml 32 VV 14 VS 02 VV 12
12 vv OS vv 07 vv vv 70 99 SS 100 V3 VV 4d vv 29 32 13
13 vv 71 vv 07 «.IV 02 V9 VV 95 vv 100 OV «.Ml «12 «IV 30 vv 18 10 90 15
11 vv 00 vv 72 vv 04 vv 01 VV 94 Kill (IS 100 50 9V 85 vv 18 05 10
15 vv 02 vv 75 vv 03 «.Ml 02 vv S5 VV VO KM) 00 VV SO vv 43 vv 21 VS 10 12

10 «.IV 01 '.Ml 07 vv 02 «.Ml 07 vv 75 vv 07 KM) 00 «.Ml 05 «.Ml 15 IMI 18 VS 13 «IV 15
17 vv 70 VV vv 07 «IV 05 vv 100 (IS 100 41 VV VV 31 vv 21 «.IS 20 15
IS vv VV 70 vv 58 «.Ml 70 vv V5 VV VS 100 53 99 7s 99 1 1 vv is VS 20 15
IV vv 07 vv OV vv 02 VV 70 vv 97 100 02 KM) 50 70 «IV 3V vv 2s VS VO 17
20 vv OS 99 OV vv 01 VV 03 vv 93 IIM) 25 KM) 47 «.Ml OV VS OS •Ml 10 «.IV III •Ml 17

21 «.IV 71 vv 75 vv 05 99 03 vv 93 KM) 28 KM) IV VV 01 '.Ml 22 VV 11 VS «.10 VV 17
vv OV vv vv VV 01 100 (HI 1(H) 02 loo 53 VV (is «.Ml 3 4 Id VV 11 17

23 vv 71 vv 07 vv vv 02 MMI 1)7 MMI l(M) 37 VV 75 VV 21 vv 05 III 17
24 «.IV 75 «.IV 05 vv vv 70 VV «.IS 100 23 KM) 41 VV 45 VII 10 «IV IS vv 10 17
25 vv 75 «.Ml 05 vv 01 vv SO 99 82 Kill 32 KM) 45 99 41 99 IV «IV 25 vv 00 20

20 «Ml OS vv 05 vv 02 vv 73 VV VS MMI 25 IIHI 41 vv 01 VV 00 VS 92 vv II lljl 2(1
27 «Ml 7(1 vv 00 vv 01 «.Ml 100 (IV Kill 48 100 vv 70 VV vv 32 «IV OS 20
28 vv vv 70 vv 03 VV vv VS KK) 53 100 35 vv 03 'Ml 30 «.IS V5 vv 15 111
29 vv vv 05 vv vv 93 Kill 45 100 40 vv 4S VV «.Ml 07 99 05 Mi
30 vv 07 «IV 01 «.Ml vv VI IIHI 100 31 «.Ml 00 VV 27 VV OS VV M Mi
31 vv 01 vv 93 MMI 21 vv 0(1 VV 15 vv Hi

Relation between gauge reading and datum:—
Zero of gauge = 959 • 70 W.P.8., Jan. 1—Dec. 31.
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WINNIPEG RIVER ONTARIO D.P.W. GAUGE AT MILL “A” KEEWATIN.

HISTORY.

This gauge was originally set in place by the Ontario Department of Publie Works 
but was tied in to W.P.S. datum on June 25, 1912, and from June I, 1913, gauge readings 
have been taken at this point by members of this Survey.

LOCATION.

This gauge is located on the arm of the Winnipeg river known as Darlington bay and 
is aliout 50 feet north of the power house head gates of Mill "A" of the Lake of the Woods 
Milling Co. at Keewatin.

RECORDS AVAILABLE.

From the 1st of June, 1913, continuous records of gauge readings at this point are 
available.

Mean Daily Gavoe Height, in Feet, or Ont. D.P.W. River Gauge Mill “A”, 
Keewatin, for 1913.

Day. Jan Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dee

1 SO 70 MO 07 79 34 78 80 70 21 75 (Hi 7ft 20
so Oft so 51 79 39 78 80 70 13 7ft 52

3 SO DO MO-7ft 79 20 78 SO 70 00 75 12 75 59
4 si 00 so 75 79 (Hi 78 8ft 70 02 75 50 75 03

Ml -00 MO 79 79 30 78 80 75 75 75 55 75 63

Ml (H) HO 39 79 29 78 8ft 75 01 75 59 75-62
Ml 00 SO 39 79 31 78 05 7ft 72 75 03 75 50
SI (HI so 35 79 35 78 70 7ft 80 75 08 7ft 3ft
so so 79 94 79 30 78 M| 7ft HI 7ft 50

1() SO DO 79 14 79 12 78 98 75 85 75 20 7ft 58

11 S| 07 78 98 79 10 78 97 7ft 8ft 7ft 52 7ft 50
12 Mi ll 7M M3 79 25 79 DO 7 ft 58 7ft 50 75 01
13 Ml 01 7H 51 79 28 78 91 75 43 7ft (HI 7ft 03
14 SO DO 7M 2ft 79 27 78 MO 75 Oft 75-05 7ft 3ft
1ft SO 70 78 40 79 30 78 70 78 71 75 03 75 15

16 SO 70 78-48 79 39 78 8ft 7ft 72 7ft 11 75 38
17 SO 7M 78 45 79 17 78 55 75 72 7ft 50 75 40
IS so 92 78 44 79 01 78 87 75 23 75 55 75 50
1!» SO DO 78 44 79 08 78 91 7ft 45 7ft 01 75 53
20 SO 90 78 43 79 09 78 81 75 25 75 Oft 75 50

21 SO 9ft 78 30 79 08 78 5ft 7ft 23 7ft 03 7ft 24
22 so 77 78 ID 79 Oft 78 42 7ft Oft 75 07 75 17
23 so ftM 78 -ID 79 09 78 Oft 7ft 58 7ft 40 7ft 42
24 so 7ft 78-07 78 93 77 00 7 ft 0| 75 15 75 50
2ft MO 85 78 09 78 98 77 45 7ft Oft 75 50 75 45

20 SO 91 79 21 78 90 77 30 7ft 50 7ft 58 75 10
27 SO S| 79 11 78 98 77 is 7ft 21 75 50 7 ft 52
28 SO DO 78 99 78 99 70 50 75 53 75 • 00 70 30
2» so 74 79 24 78 91 70 12 75 01 7ft 02 7ft 10
30 so 7ft 79 32 79 DM 70 30 7ft 04 7 ft 48 7ft 50
31 79 30 78 83 75 01 75 55

Relation between gauge reading and datum:
Zero of gauge *959 -02 W.P.8., June 1—Dec. Ill
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Mean Daily Gauge Height, in Feet, of Ont. D.P.W. River Gauge Mill “A 
Kkewatin, for 1914 anil 1915 

1914

1917

Day Jan Feb Mar Apn, May June July Aug. Sept Oct. Nov. Dec.

1 75 55 75 33 70 70 70 8h 70 97 79 38 80 98 80 85 78 65 78 33 502 <3 OO 75 05 70 4h 70 80 70 99 79 04 80 80 SO 70 78 58 78 39 70 42 70 723 75 75 35 70 77 70 NI 76 Nl 80 (Hi 80 90 Nl 72 78 45 78 31 721 75 32 < •> 45 70 82 70 89 7'. 70 79 95 80 90 Nl 8-1 78 37 78 15 55 7175 15 <l5 52 76 81 70 51 77 01 80 00 so 80 Nl 93 78 37 77 98 711 30 70 73
0 75 37 75 35 70 8.5 70 42 77 14 M) 10 80 80 80 ■SO 78 21 78 20 70 50 7075 40 . •> 35 70 85 70 70 77 25 79 Nl 80 93 Nl 81 78 28 78 20 70 3375 75 25

70
70 70 77 32 79 90 80 98 '.HI 83 78-26 78 19 7076 51 75 00 70 72 77 38 Nl 20 81 08 Nl 65 78-31 78 21 70 4(110 75 55 75 43 70 81 70 55 SO 40 81 02 .SI) 43 78 38 78 23 76 76 55

11 75 35 75 50 70 92 70 00 77 05 80 41 81 03 SO 59 78 32 78 32 70 50 7012 75 23 51 76 1» 7(1 42 77 34 80 40 SO 98 .80 02 78 31 78 1113 51 49 |0 93 7'. 32 77 35 80 42 SO 83 80 05 78 21 78 12 70 73 3575 03 4.1 52 94 70 47 10 90 32 81 03 8(1 58 78 14 78 31 7315 <3 40 45 40 «'I 1)1 76 05 V; 42 80 12 .81 03 SO 00 78 34 77 02 70 30 76 58
10 75 00 15 70 39 70 07 77 40 .80 40 81 15 so 41 78 42 77 31 32 70 52
Ih

75 75 42 85 78 in 80 45 M 14 80 29 7.8 42 77 7075 4h 76 90 7i. 58 23 81) 45 81 08 SI) 48 78 42 00 5519 75 10 •?,' 76 93 70 53 i" 8(1 0(1 81 (Ml Nl 50 7s 4V 70 82 7.1 00 5420 33 40 51 70 90 « 0O '// 50 SO 75 80 91 Nl 50 78 41 70 98 70 70 35
21 75 41 75 05 I'! 90 70 85 77 52 80 52 81 •HI Nl 78 21 77 (HI 70 72

. ■> 32 75 04 70 64 70 SO 78 I" .80 45 81 01 Nl 78 39 (HI 70 70 55
îil 7'- 51 HO 83 78 33. Nl 72 81 08 Ml 25 77 (III 32 557t> 70 73 7s 17 80 h:; 81 04 so 38 78 42 70 90 7025 14 4 0 34 70 85 70 72 78 20 81 02 81 05 so 09 78 49 70 00 70 05 70 35

20 75 09 70 02 70 8h 70 03 78 45 81 10 SO 98 79 07 78 48 70 28 70 69 70 V*35 . G 7(- 70 8S 70 57 78 00 81 07 80 87 79 20 78 23 70 05 70 72 7075 42 70 80 76 8S 7i. 85 10 SO 92 81 05 79 03 78 10 76
<5

70
70 Vu 71' 40 80 82 HI 02 78 85 78 28 70 08 70 705s 70 90 79 81 05 81 07 78 78 78 31 70 Nl 70 34 5231 <i. 81 01 70 82 70 59

1915

! 70-35 70-47 70 38 70 38 79 43 80 04 SI 90 82 50 77 90 77 29 "0 (Ml
; 70 40 70 70 70 0.) 70 30 79 20 80 04 si 95 82 39 7s 05 77 1570 30 70-75 70 69 70 28 79 10 SO fill 82 03 82 50 78 08 70 7h 76 61

70 i 4
79 43 80-62 82 00 82 48 78 03: 76 57 76 69 79 43 N) 07 82 (HI 82 47 77 90 70 84 76-63

70 62 70 81 70 70 76 15 79 38 Nl 45 82 00 82-45 77 7270 40 70 15 79 52 NJ 13 82 07 .82 45 77 92 70 SO70 45 70 19 79 45 Nl 57 82 28 82 37 77 90 70 7370 70 77 78 79 40 Ml (Ml 82 • 35 82 ;to 77 9570 43 70 70 os 78 22 79-10 Nl 07 82-42 82 a*. 77 96 76 59 76 05 I
76 35 70 80 70 57 78 31 79 17 80 70 82 31 82 00 77 92 -1f fl.
70 03 70 79 70 48 78 33 79 21 .Ml 72 82 25 81 98 77 74 70 0670 81 78 42 78 09 79 53 M) 54 82 40 81 91 77 59 70 70

10 53 70 25 78 77 79 • 55 Ml 55 82 35 81 95 77 Nl 70 70;o «O 4< ... 1» 78 87 79 SB 80 05 82 33 31 84 77 90 70 71 76-00
76 74 70 78 70 28 1_78 99 79 45 N) 07 82 35 M 75 77 98 ™ 7070 53 70 70 29 79 02 79 24 so 70 82 31 81 Nl 77 (HI70-41 70 78 70 29 78 90 79 Nl Nl 73 82-22 81 Nl 77 8570 07 70 83 70 29 7 s 80 42 N) 77 82 10 81 71 77 72 70 60Ï.) !.. .1. /!. 70 30 79 Of 81 17 N) 05 82 27 81 60 77 05 70 00 70 07
70 78 70 55 70 12 79 22 81 50 80 70 82 28 SI I' 77 78 70 00 T5- ....

70-11 79 18 81 40 Ml 70 82 27 SO 00 77 Nl 70 0170 22 79 28 80 87 81 11 82 25 79 08 77 78 70 6070 22 79 39 Nl 70 8(1 95 82 22 7« ;i:i 77 78 70 OUMl 4.1 70 28 79 28 N) 77 81 01 82 32 7!l 21 77 89 76 67 76 65
70 73 70-80 70 35 79 20 80 77 8| 05 82 32 78 68 77 (Hi 70 1H 70 6570 -83 70 83 70 35 79 39 Nl 79 NJ 93 82 52 78 40 77 5870-4.1 70 18 79 38 Nl 77 81 09 82 .V» 78 27 77 Nl 70 05

70 45 
76 51

79 42 Nl 75 81 20 82 05 78 (13 77 85 70 07 70 50 |76 12 N) 07 
SO 50

81 07 82-05 
82 01

77 98 
77 90

77 87 70 07 
70 05

76 03 I

70-03 
70 03 
70 #».i 
70 til 
70 • 35

70 10 
70 4M 
70 411 
70 40

70 57 
70-50 
70-57 
70 oa 
70 03

76 05

70 Oh 
70 07 
76 58

76 65 
70 Oh 
70-70 
70-05 
76 99
70-12
70 40

70 00 
70-05 
70 05

-------------------- 1 "i'uiiiiiu dll'i UUIUIII.
Zeroot gauge - 959 02 W.P.S., Jan. 1—Dec. 31. 1914.
Zrrool gauge-059 03 W.P.8., Jan. 1—Dec. 31, 1915 

(Jauge moved on 13th April, carried away on 9th May, replaced on 10th May, 1915



PROGRESS REPORT OF THE MANITOBA HYDROMETRIC SL’RVEY 199

SESSIONAL Paper No. 2Sf

WEST BRANCH WINNIPEG RIVER, TAI1.RACE NORMAN DAM.

HISTORY.

The staff gauge in the tailrace of the Norman dam was originally set in place by the 
Ontario Department of Public Works, but the taking of records on same was discontinued in 
11107 or 190k. In October of 1913 the gauge was tied in to W.P.S. datum, and records have 
been taken since that time by this Survey.

LOCATION.

This staff gauge is secured to the north side of a timber crib at the lower end of the 
fish-way at the southerly end of the rock fill section of the Norman dam.

RECORDS AVAILABLE.

Records of daily readings on this gauge are available for the year 1913 from October 8 
to the end of the year, with the exception of one day in October and six days in November. 
For the year 1914 the record is complete with the exception of ten days in September, and 
for 191Û with the exception of four days in December.

Mean Daily Gauge Height in Feet, of West Branch Winnipeg River at Tailrace, 
Norman Dam, for 1913.

1 t 1 1 >
Day. Jan. Feb Mar. April May June July Aug. Sept. Oct Nov Dec.

1 34 79 34 50 
34 72 
34 75ft 34 40

1 31 tlx 34 77
•r> 34 72 34 77

(i 34 71 34 74
t4 57

35 00 34 78 14 47
31 97 34 59

10 34 99 34 38 34 67

11 34 02 34 70
12 34 77 34 09 34 77
13 34 02 31 72 34 77
14 34 82 34 74 34-38
1.1 34 90 34 72 34-37

Hi :u M 34 00 34 47
17 34 90 34 71 34 52
IS 34 92 34 07 34 07
19 34 92 34 70 34 05
20 34 40 34 73 34 38

21 34 49 34 70 34 41
22 34 75 34 82 34 48
23 34 77 34 53
24 34 79 34 44 34 01
25 34 82 34 09 34 59

20 34 01 34 72 34 45
27 34 09 34 70 34 04
28 34 08 34 09 34 35
29 34 75 34-83 34 40
to 34 77 34 57

31 • 34 78 34 0'

Relation between gauge reading and datum:— 
Zero of gauge - 1.000 (H) W.P.S., datum.
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Mean Daily C.acok Height, in Feet, ok West Branch Winnipeg River at Tailrack, 
Norman Dam, for 11114 and 11115.

11)14

Day Jan Feb Mar April May ........ July A,„. Sept. Oct. Not. Dec.

u 01 34 24 3ft 02 3ft 02 30 10 38 02 SO II so (Ml 37 80 37 40 3ft 07 3ft 02
2 34 72 34 30 3.1 00 3ft 01 30 10 38 70 to 11 30 7» 37 8.1 37 ■Kl 3ft 80 3ft 07
:i :n 07 34 .10 3.1 02 3ft 00 3ft 01 30 10 to II 30 S(i 37 70 37 .1(1 3ft 74 30 (Hi
4 31 .12 34 ftft 30 02 3ft 00 3.1 00 30 10 to 07 to (Hi 37 77 37 21 3ft 81 3ft 07
5 34 30 34 ftl 30 03 3ft 57 30 Ift 30 10 30 88 to II 37 73 37 27 3ft 82 3ft 70

1* 34 ftft 34 33 30 02 3ft 01 30 33 30 12 30 80 40 08 37 .10 37 31 3ft 7ft 3ft AO
34 .14 34 17 30 02 3ft so 30 13 30 17 30 07 10 (IS 37 til 37 27 3ft 08 3ft so

8 34 .10 34 •V» 3ft so 3ft 88 30 .10 30 27 to 03 10 ON 37 .14 37 IS 3ft ftl 3ft 72
0 31 34 4ft 3ft 87 3ft 84 30 .18 30 50 to 07 30 71 37 Id 3ft 77 3ft 72

10 34 70 34 00 30 02 3ft 82 30 47 30 ft» 10 11 30 78 3» Oft 3ft 82 3ft 73

11 34 47 34 07 30 07 35 82 30 40 30 .10 40 II 30 8» 30 8| 3ft 82 3ft 72
12 34 42 31 70 30 07 3ft 17 .30 .18 30 .10 30 80 30 00 30 73 3ft 82 3ft 72
13 31 00 34 04 30 08 3ft 14 30 00 30 ft» 30 00 30 87 30 70 3ft 82 3ft 07
14 34 07 34 fts 30 07 3ft ftft 30 70 30 47 10 Ift 30 78 30 07 3ft 82 35 07
1ft 34 03 34 38 3ft 82 35 07 30 08 30 44 40 20 30 (10 37 Mi 30 0| 3ft 72 3ft 77

10 34 07 34 43 3ft 82 3ft 71 30 Oft 30 07 40 30 30 47 37 »4 30 00 3ft 80 3ft 72
17 34 00 31 til 3ft 0ft 35 07 30 12 30 72 to 31 30 10 37 01 30 33 3ft 02 3ft 77
IS 34 to 34 0s 30 07 3ft 08 30 44 30 70 40 20 30 til 37 02 30 07 30 12 3ft 07
IV 34 to 31 72 30 07 3ft 77 30 .10 30 78 10 00 30 til 37 03 30 18 3ft 07 3ft 7ft
20 34 48 34 74 30 03 3ft 80 30 73 30 73 40 08 30 .17 30 20 30 07 35 8ft

21 34 47 34 87 30 02 3ft 80 30 80 30 00 40 12 30 ftft 30 41 3ft Oft 3ft Oft
22 34 42 34 87 3ft so 3ft 00 37 40 30 07 40 12 30 .11 30 4.1 3ft 70 3ft 70
23 34 34 70 3ft 77 3ft 00 37 flO 30 8ft to II 30 4ft 30 20 3ft 71 3ft 70
24 34 40 3ft 24 3ft 00 3ft 87 37 30 to 02 10 08 30 ftl 37 .12 30 20 3ft 82 3ft 07
2ft 34 37 3ft 07 3ft 07 35 82 37 4ft 40 12 30 07 30 53 37 03 3ft 8ft 3ft 80 3® 88

20 34 33 3ft 84 3ft 08 30 00 37 02 40 14 30 88 30 20 37 Oft 3ft 77 36 82 35 70
27 31 17 3ft 87 .30 03 30 00 37 8ft to OS 30 02 38 08 37 2ft 3.» 87 3ft 82 3ft 03
28 34 .10 3ft 07 30 01 30 (Hi 38 22 10 13 10 1 1 w .13 37 2ft 3ft S3 3.1 82 3ft ft»
2V 34 00 3ft 82 .30 IN) 38 .17 40 13 to 1 1 38 3» 37 37 3ft 8ft 3ft 00 3ft 74
30 34 02 3ft 77 30 (HI 38 70 40 00 to 08 37 00 37 II 3.i 0(1 3ft 02 3ft 70
31 34 17 35 02 38 00 40 Oft 38 12 3ft 00 3ft 70

11)15

1 3ft Oft 3ft 70 3ft 74 3ft 00 38 4ft 30 70 to Oft 41 37 37 30 30 to 3ft NO 3ft 77
2 3ft 70 3ft 00 3ft 8ft 3ft 00 38 22 30 70 10 08 II 30 37 20 30 4ft 3ft so 3ft
3 3ft 02 3ft 00 3ft so 3ft Kl 38 24 30 78 41 10 II Kl 37 10 30 II 3ft 7ft 3ft
1 3ft 3ft 00 3ft 00 3ft 3ft 38 30 30 so 40 Oft 11 37 15 30 Ift 3ft 77 3ft 77

•r> 3ft 08 3ft Oft 3ft 03 3ft 32 38 35 30 80 41 01 II 00 37 00 30 20 3ft 80

0 3ft 70 30 (Ml 3ft Oft 3ft 40 38 40 30 ftft 41 1ft 41 00 37 04 30 17 3ft 83
7 3ft so 3ft 04 3ft .10 3ft Kl 38 4.1 30 ft» II 20 II (HI 37 12 30 13 35 82
8 3ft so 3ft 71 3ft .30 Kl 38 4ft 30 IMI 41 2ft II 4.1 37 1ft 30 08 35 SO
0 3ft 0(1 3ft «.HI 3ft so 37 10 38 23 30 00 II 28 11 .13 37 Ift 30 (HI 3ft so 3ft

10 3ft 72 3ft 3ft 8ft 37 4 ft 38 20 30 Aft II 40 41 3ft 37 12 36 83 3ft 80 36 Oft

11 3ft Oft 3ft Oft 3ft 00 37 4ft 38 3.1 30 70 41 22 41 10 37 10 3ft 88 3ft 8| 35 liS
12 3ft s(| 3ft Oft 3ft so 37 38 4ft 30 73 II 13 41 (HI 30 «10 3ft 88 3ft Kl 3ft
13 35 SO 30 (Ml 3.1 711 37 so 38 30 .12 II 4ft II (Ml 30 DO 3ft XI 3ft 82 IS
14 3ft «HI 3ft 08 3.1 4ft 37 00 38 Kl 30 .10 41 4.1 II (HI 37 (HI 3ft NO 3ft 81 3ft 71
Ift 3ft 00 3ft X2 3ft 44 38 00 38 50 30 00 II 4.1 10 87 37 (Ml 36 78 3ft NO 3ft 77

10 3ft ‘HI 3ft 02 3ft to 38 10 38 31 30 00 41 4ft 40 S3 37 (Ml 3ft 78 3ft 80 3ft so
17 3ft 08 3ft Oft 3ft 4.1 38 1(1 38 2ft 30 00 SI 40 10 7ft 37 (Ml 3ft .14 3ft 80 3.1 so
is 3ft 70 30 (HI 3ft .Kl 37 Kl 30 3ft 30 00 II 1ft 40 Oft 37 (HI 3ft 02 3ft NO 3ft 811
10 30 (HI 30 (HI 3ft ftft 37 so 10 INI 30 00 SI 20 to 00 30 87 3ft 08 3.1 80 3ft 7.1
20 3ft 00 30 INI 3ft 50 38 10 so 1ft 30 14 41 40 40 30 30 Oft 3ft 7(i 3ft 80 35 7ft

21 35 Oft 35 72 3ft 30 38 20 40 00 30 71 41 Kl 30 ftft 30 Oft 3ft 70 3ft 77 3ft 7ft
22 30 (Ml 3.1 78 3ft 27 38 30 30 00 30 70 41 III 30 12 30 «.Ml 3.1 72 3ft 70 77
23 3ft Oft 3ft «.HI 3ft 3ft 38 42 30 82 40 20 II 42 38 ft» 30 •HI 3ft SO 3ft 7ft 3ft 77
24 3ft 71 3ft Oft 3ft 37 38 48 30 71 to Ift 41 2ft 38 10 30 00 3ft .10 3ft 75 35 7.1
2ft 3ft 71 3ft Oft 3ft :18 38 22 30 SO 40 Ift 41 2ft 37 80 3» 00 3ft 08 35 77 35 3ft

26 3ft «.Ml 30 (Ml 3ft 40 38 30 30 «.HI 40 10 41 4ft 37 Ml 30 07 3ft 8ft 3ft 77 3ft 2ft
27 30 Oft 30 (Ml 3ft 43 38 38 30 SO 30 0.1 41 .17 37 32 30 00 3ft 8.1 3ft 77 3ft 58
28 30 (HI 3ft 00 3ft 34 38 1ft 30 so 40 02 11 00 37 Ift 30 7ft 3ft 8ft 35 77 3ft 70
20 30 (Ml 3.1 Kl 38 50 30 so 40 to 41 02 37 03 30 3ft 8.1 3ft 77 3ft 7ft
30 30 00 3ft Oft 38 50 30 03 to Oft 41 02 37 27 30 3ft 8.1 3ft 77 3ft
31 3ft 07 3ft 70 30 07 41 02 37 10 3ft 8.1 36 77

Relation Ifftwivu gauge reading ami datum —
Zero <»f gauge = 1,000 (K) W P S datum
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WKSTKRN OUTFIT, I.AKK OF THK WOODS (FORKHAY, NORMAN DAM).

HISTORY.

The staff gauge in the forebay of the Norman dam was originally set by the Ontario 
Department of Public Works. In June of 10111 the gauge was tied in to W.P.S. datum, and 
observ - have been made on this gauge since that time by this Survey.

LOCATION.

This gauge is secured to the upstream side of the crib at the head of the fishway located 
at the southerly end of the rock fill section of the Norman dam.

RECORDS AVAILABLE.

During the year 1(112, dating from June l> and in Itll.'j to September 20, the readings 
available for this gauge are scattered, hut from this latter date to the end of l!)15 practically 
continuous daily readings are available.

17
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7 GEORGE V, A. 1917

Mean Daily Gauge Height, in Feet, ok Western Outlet, Lake ok the Woods Foiiebat, 
Norman Dam, for 1912 and 1913.

1912

Day. Jan. Feb. Mar April May June July AU,. Oct. Nov.

1

4
5

98 07

0
7
8
9

10

117 0U

98 02

11
12
13
14 ::::::::

97 82 
97 08

98 10 
98 22 
98 22

98-80
98-83 98 05 ! 

98 83 |

98 70

15

10
17
1*
19
20

98 23 
98 22

98 27
98 81

21

23
24

97 03
98-32 ................ ................*|

M hi

28
29
30
31

97 53 
97 49

97 48
97 92

1913

1 98 70 98 00 58 00 58-42 58 73 58 • 07
97-00 58 51 58 69

3 57 92 58 40 58 57 58 71
4 58 • 33 58-7-1 58 738 57 92 58 03 58 79 58 03
o 97 92 58 44 58 63 58 58

58 55
8 98 00 58-48 58 50 58 05
9 11 58 42 58 04

10 58 75 58 52 58 62

II 98-53 58 68 58 76 58 04
12 98 38 58 54 58 52 58 01
13 58 73 58 57 58 02
14 58-09 58 02 58 63
15 58 • 50 58 05 58 01

10 98 95 58 60 58 63
17 99 00 58 71 58-03 58 04
18 58 01 59 49 58 01
19 58 48 58 00
20 57 32 58 40 58 07 ÔK jll

21 97 00 57 42 58 59 58 - 57 58 00
57 87 58 75 58 50 58 00

23 58 29 58-09 58 59
24 58 25 58 55 58 53 58 00
25 58 27 58 58 58 40 58 59

20 90 82 58 00 58 20 58 53 58 53 58 5s
27 58 12 58 ;»4 58 75 58 07 58-59
28 57-90 58 52 58 77 58 57 58 61
29 57-98 58 37 58 52 58 65 58 59
30 58 00 58 .50 58 02 56 59
31 58 73 58 • 59

Relation between gauge reading and datum:—
Zero of gauge — INK) 27 W P.S., June 6, 1912.
Zero of gauge - 9(10 28 W.P.S., Nov. 14, 1912.
Zero of gauge =900 28 W.P.8., March 5, 1913.
Zero o! gauge 900 29 WPS , June 12, 1913.
Zero of gauge= 1 ,000 00 W.P.S., Aug 20—liée 31.
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Mean Daily Gauge Height, in Feet, ok Western Outlet, Lake ok the Woods 
Forebay, Norman Dam, kor 1914 and 191 ô.

1914

Day Jan 1 b. Mar. April May June July Auk Sept Ort. Nov. Dp c.

1 58 59 58 .55 58 20 58 13 58 38 58 18 57 60 38 58 24 58 10
57 58 .50 58 24 58 1 1 58 12 .»8 21 Ml 38 58 2s 39

3 ;»N 54 ;>S 58 20 58 13 5 s 41 23 57 57 30 354 :.s 56 58 no 58 18 13 58 47 58 27 48 57 32 58 35 58 31
•r’ .>8 .iH 58 58 20 •»H 15 58 50 58 29 57 12 57 30 68 41 58 30 58 87 58 97
6 58 59 58 59 58 21 58 14 58 54 58 23 57 40 57 30 58 40 58 31 .587 57 56 58 23 58 13 58 58 22 39 57 51 328 .»S 58 58 62 58 09 58 13 58 59 58 43 57 25 58 54 58 470 58 58 58 59 58 21 58 13 63 58 21 16 57 25 57 59 0410 58 5< 58 58 58 25 13 58 63 58 34 50 57 21 57 62 58 82 59 13 59 00

11 58 58 58 59 58 28 58 15 •58 01 58 31 57 50 21 65 90 Vi12 58 50 58 57 58 28 10 58 00 .58 33 57 50 20 57 02 9313 58 ■ >i 58 59 23 12 58 60 58 36 53 20 9.514 57 58 59 28 10 68 66 58 39 57 59 20 15 59 oo 1215 ,)S 50 58 58 .»8 •»8 10 73 58 31 57 61 57 20 57 39 59 05 17 59 00
10 58 51 58 58 58 28 58 10 5 8 77 58 26 57 Ml 20 58 32 59 05 Vi17 58 51 59 11 Ml 16 58 57 23 58 2N 58
18 58 ;»7 58 21 17 11 57 03 29 98 0119 58 18 In 77 58 17 01 29 9320 58 53 oK lu *8 20 .,H 20 58 58 19 57 58 57 01 58 31 58 59 00 .59 17
21 58 00 58 54 58 16 58 17 58 66 58 20 57 57 .56 97 58 31 58 93 -iS 9.5 1059 58 45 1^ 58 16 50 20 :,i 56 94 32
23 .18 57 58 42 18 16 54 15 56 91 31 8.321 39 18 ts 17 59 90 50 58 35 0025 58 59 -.8 HO .»S 18 ,.8 19 58 59 57 66 57 50 56 80 58 37 58 80 00 59 10
20 58 57 5S 26 58 17 58 26 5k 57 57 57 lo 25 58 3“ S3 5958 53 58 11 3'. 15 58 12 so 40 9258 54 • î1' 23 58 11 28 60 39 10 9 k
29 55 58 14 37 2 ; 60 39 61 40 97
30 13 58 20 60 38 23 10
31 -s .,8 13 13 .77 38 23 •59 01 59 10

191Ô

• •w 10 59 08 59 00 58 90 58 25 b- 50 56 8.1 70 58 32 58 70
2 00 59 lO 59 05 58 90 58 57 50 56 65 70 58 38 673 59 59 07 ■ 03 58 90 58 27 50 85 70 58 45 59 004 01 59 ID 59 00 58 97 56 30 48 56 81 55 58 60 59 00 565 00 59 12 00 59 02 30 57 45 56 87 55 68 58 50 59 00 58 68
6 59 00 59 15 59 00 59 10 58 40 57 41 56 90 65 58 50 95 7786 03 59 13 59 00 59 00 58 45 57 40 56 95 o." 4k 59 90

59 11 59 10 59 02 58 25 58 50 57 40 56 95 46 83
9 59 09 59 15 08 58 58 50 40 98 97 48 58

10 59 10 M 12 03 30 56 46 57 45 56 98 56 20 58 50 58 73 58 7k 58 54
11 59 11 59 10 59 00 58 22 56 40 57 50 56 99 50 40 58 58 56 75 5812 59 11 59 10 00 58 25 56 45 56 99 56 35 58 6613 59 13 10 59 00 58 25 58 50 57 00 56 25 56 6214 05 59 10 00 58 26 58 48 60 00 10 58 45 58 56
15 59 10 59 10 58 92 56 20 58 45 60 57 03 50 00 58 33 58 05 58 57 58 56
16 59 10 59 12 58 95 56 20 58 41 60 56 93 87 58 20 58 5k 58 68
î’ 59 10 59 15 58 95 58 20 58 37 HO 56 90 10 60
16 59 10 59 15 58 95 56 20 57 50 57 90 •56 80 56 20 28 58
î» 59 10 59 15 58 56 20 56 25 57 M> 56 90 56 30 58 31
20 59 10 12 56 95 56 25 55 «♦0 57 61 56 W 56 50 58 35 58 4k 5»- 58 •W
21 59 05 59 11 58 95 56 30 50 50 57 65 56 90 72 5h t: 5k Vi 6622 59 02 .59 11 58 95 56 32 56 90 56 94 58 28 58 40 1923 59 02 59 10 58 95 56 35 57 65 56 95 58 17 58 10
24 59 00 59 12 56 95 58 37 52 55 56 60 58 55 58 12 58 5825 59 06 59 12 59 95 58 39 57 50 E 7 55 50 26 58 58 56 16 58 71 58 58 55

ÜÜ 50 10 59 12 56 95 56 35 57 60 57 Ot 55 90 58 60 58 19 77 5k V. 6k
27 59 15 12 56 95 58 26 60 SO 55 58 55 58 56 76 58

59 10 59 00 56 9/, 58 25 50 96 58 50 36
59 10 59 02 58 20 50 73 58 42 58 46 5k

to 59 10 59 05 58 25 57 50 56 85 70 58 34 58

31 59 09 59 06 57 50 55 Til 58 56 TO .> W,

Rnlaliun between guu|'* reading and datum. - 
7jptu of gauge ■ Î ,000 00 W P.8., datum
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7 GEORGE V, A. 1917

KEEWATIN HIVER BRIDGE.

HISTORY.

The gauge at Keewatin river bridge was established on June 2K, 11112, by 
S. S. Seovil, at the time of the establishment of a metering section on the Winnipeg river at 
north side of Tunnel island.

LOCATION.

This gauge is located on an upstream pile at the south end of the Keewatin river bridge, 
which is located one mile west of the metering section above referred to.

RECORDS AVAILABLE.

From the time of the installation of the gauge, daily readings have been taken, with the 
exee ption of December, 1912, and January, February and part of March, 1913, when 
readings were " once a week.3
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SESSIONAL PAPER No. 25f

Mkan Daily (Iavue Height, in Feet, of West Branch Winnipeg River at Keewatin 
River Bridge, for 11112 and 1913.

1912

Dny Jan Feb Mar. April May Juno July A UR. Sept. < let Nov Dee

1 72 2S 72 87 73 03 73 57 70 00 70 00
72 23 72 ss 72 08 73 00 70 oo 75 02

3 72 til 73 13 73 03 70 01 70 08
1 72 02 72 00 73 25 73 02 75 94

72 02 72 00 73 32 71 52 70 12

11 72 07 72 81 73 28 74 til 70 04
72 IK 72 04 73 27 74 70 75 01 70 15

s 72 51 72 07 73 08 75 01 75 45
tt 72 57 72 00 73 03 75 05 75 33

10 72 58 73 (Hi 73 18 75 10 74 85

li 72 01 72 82 73 23 75 28 74 83
12 72 07 72 75 73 24 75 30 75 28
13 72 72 72 05 73 31 75 21
14 72 45 73 01 73 10 75 18 70 12
15 72 47 73 07 73 28 75 37 75 88

11» 72 00 73 00 73 21 75 48 75 01
17 72 ON 73 10 73 31 75 02 75 81
IS 72 72 72 05 73 34 75 88
10 72 72 72 88 73 30 75 08 75 8S
20 72 70 73 48 73 37 75 84 75 «.mi

21 72 50 73 78 73 40 75 83 75 07 70 10
22 72 40 73 12 73 28 70 02 70 04
23 73 17 73 22 70 04 70 14
24 72 75 73 20 73 33 70 12 75 53
25 72 H2 73 02 73 30 70 07 75 51

20 72 S4 73 18 73 40 70 00 70 00
27 72 70 73 08 73 52 75 03 70 15
2H 72 50 73 11 73 57 75 83 70 20 70 12
20 72 77 72 74 72 10 73 47 70 00 70 25
30 72 17 72 85 73 21 73 47 70 04 70 21
31 72 87 73 23 70 12

1913
1 70 08 73 75 78 23 70 04 70 87 78 58 78 03 7- 10 74 82 74 50
2 73 811 7 8 20 70 03 70 78 78 01 78 02 30 74 74 71
3 73 78 78 37 Ml 00 70 07 70 42 78 02 75 21 71 10 71 77
4 70 15 73 72 78 28 80 10 70 08 78 10 78 03 10 74 00 74 80
5 73 78 24 Ml 22 70 94 78 50 78 01 74 05 74 *•» 74 82

0 73 till 78 41 Ml 25 70 74 78 40 78 02 74 70 74 75 74 HI
73 78 50 Ml 22 70 04 78 53 77 02 74 90 71 70 74

8 75 «.Ml 73 70 78 50 Ml 00 70 15 78 59 77 88 74 00 74 74 53
0 73 8(i 78 .50 Ml 02 78 04 78 50 77 00 74 08 71 on 74 00

10 73 70 73 84 78 04 HO 10 78 27 78 30 78 02 75 01 71 52 74 75

II 70 00 74 00 73 82 7.8 45 Ml 78 14 78 30 78 05 74 ..V 74 70 74 70
12 74 05 73 80 78 42 Ml 20 78 01 78 40 78 02 74 70 74 74 Ml
13 71 08 73 00 « 8 Ml Ml 28 77 73 78 48 78 02 74 03 71 74 Ml
14 71 III 73 70 1 1 Ml 10 77 54 78 45 77 04 71 83 74 74
15 75 42 74 III 73 75 70 50 70 08 77 02 78 55 77 03 74 80 74 82 74 47

10 73 00 73 8| 70 70 70 07 77 04 78 57 78 01 71 «Ml 71 00 74 07
17 73 72 73 03 70 74 Ml 10 77 02 78 30 78 02 74 00 74 70 74 08
18 70 (Ml 73 74 05 70 00 Ml 13 01 7.8 25 78 07 74 02 71 73 74 70
10 71 02 74 II 70 72 Ml 15 77 78 20 1 1 74 00 74 79 74 70
20 74 10 73 95 70 70 Ml 15 77 32 78 20 03 74 82 74 82 74 09

21 74 12 73 04 70 84 Ml 11 77 29 78 32 77 71 74 53 74 82 74 47
22 71 12 75 08 70 03 Ml 02 30 78 30 74 74 74 82 74 40
23 73 00 75 81 Ml 20 70 80 77 47 78 27 1 1 74 70 74 50 74 07
21 73 73 70 05 70 0(1 70 08 78 10 70 77 74 Ml 71 19 74 70
25 70 «HI 73 00 77 28 70 80 Ml 08 78 37 78 11 70 03 74 81 <.» 70 74 48

20 73 88 77 04. 70 82 80 00 78 43 78 14 70 54 71 59 74 77 74 40
27 73 77 70 02 Ml 07 78 27 7.8 10 70 24 71 71 74 07
28 73 87 77 00 70 04 Ml 08 78 25 78 17 75 00 71 73 74 70 71 12
20 73 84 77 00 70 00 70 00 42 78 13 U 74 70 74 74 47
30 73 72 78 14 Ml 01 70 02 7s 1 1 75 48 74 71 74 03
31 73 02 80 08 7s 78 03 74 81 74 72

KHuluin 1 h■ twiii'ii iraugi rending and dalimi:
Zero of gauge = 960• 80 W.P.8. datum, July 1—Decemlter 31. 
Zero of gauge *950-80 W.P.8. datum, Jan. 1—July 17 
Zero of gauge—950-88 W.P.8 datum, July 17—Dee 31

V
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Mka\ Daily Gaviik Hkhuit, in Feet, tu West Hkanvh Winnipeg Hiver at Kkkwatix 
Hiver Hridoe, for 11(14 and 191 fi.

1914.

l>«> Ft 1». Mar April May June July Au». Sept. < >vt Nov. L*

1 34 ta 31 31 '35 08 35 70 35 00 38 40 01 30 00 37 00 37 30 57 70
34 <i.) 31 25 35 05 35 84 30 (M) 38 72 30 85 30 70 37 05 37 38 35 10 35 75

3 34 07 31 43 35 70 37> 88 35 80 30 05 30 00 30 80 37 48 37 38 35 57 35 77
31 48 31 51 35 so 35 00 35 80 30 07 30 Oil 30 05 37 41 37 23 35 35
31 30 31 50 82 35 73 30 04 30 10 30 87 40 00 37 37 37 11 35 51 35 70

0 31 1.") 34 11 35 84 35 70 30 15 30 00 30 81 i 30 01 37 32 37 21 35 52 35 73
31 17 31 38 35 88 35 70 30 32 38 80 30 03 30 88 37 31 37 23 35 51 35 50
31 .'•1 31 31) 74 35 82 30 40 38 00 to 07 30 88 37 32 37 23 35 42 35 04
34 .iS 31 33 35 72 35 77 30 38 30 33 40 11 30 70 37 35 37 20 35 10 35 02

10 31 05 31 .50 35 00 35 04 30 23 30 48 10 12 30 00 37 41 37 33 35 63 35 01

11 31 47 31 55 35 00 35 04 30 22 30 48 40 11 30 00 37 35 37 34 35 35 01
12 34 10 34 • >S 30 01 35 53 30 40 30 50 to (HI 30 71 37 30 37 10 07 35 08
13 31 31 50 30 03 35 7)0 30 47 30 54 30 08 30 71 37 25 37 18 35 71 35 53
14 34 02 31 00 30 03 3.> 04 30 50 30 30 to 14 30 08 37 24 37 22 35 73 35 51
15 34 03 31 43 3,i 82 35 77 30 52 30 37) 40 10 30 07 37 37 30 03 35 59 35 03

10 31 01 34 34 35 70 35 73 30 45 30 50 40 23 30 53 37 42 30 40 35 53 35 04
31 31 to 35 02 35 58 30 21 30 52 to 28 30 43 .17 42 30 24 35 08 35 05

18 34 35 31 53 35 08 35 01 30 31 30 to 30 30 55 37 42 30 02 70 35 00
34 24 31 3.) 08 35 30 47 30 10 13 00 37 to 35 80 35 07 35 01

20 34 42 31 .i0 30 00 35 01 30 57 30 83 10 07 30 02 37 4.5 30 03 35 00 35 40

21 31 48 31 09 30 00 35 83 30 70 39 73 40 10 30 00 37 38 30 05 35 00 35 47
34 41 34 00 .15 70 35 01 37 25 30 50 10 22 07 37 43 30 00 30 50 36 00
34 35 31 M 35 72 35 83 37 33 30 70 10 21 30 41 37 17 30 01 40 35 00
31 34 35 31 35 80 35 74 37 20 30 00 to 24 39 34 37 45 85 92 35 02 35 01
34 10 35 11 35 02 35 72 37 30 40 02 40 13 30 13 37 48 35 73 35 08 35 55

20 21 35 58 35 05 35 04 37 53 to 15 30 02 30 12 37 48 35 52 35 70 35 51
34 15 3.i 05 35 05 37 87 10 13 30 88 38 04 37 23 00 35 71 35 42
31 35 35 02 35 SO 38 25 to 02 40 00 3s 24 37 10 35 72 35 70 35 45
14 53 35 78 35 87 38 48 30 08 to 10 38 00 37 28 35 70 35 50 50

30 34 54 35 o7 35 05 38 00 10 05 to 12 37 80 37 31 80 35 51 35 03
31 31 .»■> 35 77 38 00 10 12 37 77 "

35 80 35 05

1915

1 35 48 35 01 35 50 37» 41 38 47 30 71 10 92 11 53 37 00 30 :to 35 05 35 07
35 48 78 74 37» 34 38 42 39 to 98 11 17 37 119 30 10 35 03 35 00
35 35 82 35 75 35 35 38 20 39 09 11 09 11 50 37 10 35 83 35 04

40 35 82 35 «0 35 21 38 38 39 07 11 09 41 53 37 05 35 02 35 00
35 01 35 84 16 77 36 17 38 41 39 05 11 17 41 51 30 94 35 84 35 00 35 39

0 35 00 35 84 35 77 35 20 38 4 4 39 55 41 20 41 49 30 78 35 91 35 05 35 28
3.i 71 37) 05 36 |>1 37» 20 38 53 39 41 29 41 47 30 93 35 87 35 03 35 51
35 35 00 37» 51 35 00 38 50 39 02 41 40 41 38 30 97 35 04 35 51

0 35 70 81 37» 72 30 91 38 30 39 09 41 15 11 30 30 90 35 81 35 09 35 49
ro 02 82 35 70 37 32 38 28 39 75 41 48 41 14 30 97 35 *02 35 72 35 57»

li 35 53 35 85 35 00 37 38 38 43 39 75 41 III 41 04 30 94 a* aa 35 71 35 0U
12 35 70 3.) 85 36 53 37 50 38 7»3 39 73 41 30 40 99 30 78 35 09 35 71) 35 57
13 35 35 85 35 50 37 74 38 58 39 59 11 11 10 97 30 70 35 73 35 07 35 OU

.17» 35 0.) 36 34 37 80 38 02 39 01 41 11 40 98 30 84 35 74 35 05
... 70 35 02 :v. 30 37 95 38 01 39 09 41 40 40 89 30 92 35 74 35 09 35 09

10 35 80 35 83 35 35 38 03 38 11 39 72 41 39 40 79 30 95 35 73 35 71 35 73
.15 02 .15 84 35 33 38 09 38 to 39 71 41 37 40 83 95 35 52 35 72

35 85 36 33 37 90 39 03 39 77 41 28 10 79 30 93 35 51 35 73 35 77
70 35 88 35 34 37 94 39 70 39 77 41 20 to 74 30 75 35 01 35 73 35 79

20 Jj 81 35 84 35 3.» 38 15 40 28 39 70 11 38 40 55 30 00 35 01 35 72 35 00

21 35 84 35 07 35 38 18 10 54 39 70 41 33 39 91 30 77 35 02 35 09 35 73
83 00 37» 1 8 38 24 to 35 39 90 11 31 39 07 30 80» 35 01 35 09 35 71
83 3.5 80 36 20 38 33 39 94 39 99 41 29 38 00 30 88 35 09 35 71

24 00 35 83 35 31 38 14 39 so 10 III 41 27 38 35 30 35 05 35 07 35 09
25 3.) 35 85 35 37» 38 28 39 82 10 07» 41 37 38 02 30 89 35 09 35 07 35 42

20 35 82 35 80 35 38 38 24 39 82 to 02 41 45 37 58 30 71 35 09 35 07 35 15
3.» 84 35 80 3.» 38 38 12 39 84 39 99 11 37 41 30 03 35 09 35 05 35 45

80 37» 01 37» 21 38 40 39 10 09 11 37 24 30 81 35 71) 35 02 35 59
37) 87 35 21» 38 48 .9 81 to 35 11 37 07 35 71 15 03 35 l»t

30 37) 80 36 50 38 19 39 07 10 07 41 37 08 30 73 35 71 35 05 35 7-
31 “ 07 36 53 39 07» 11 05 30 98 35 07 35 71

Relation between gauge reailmg and datum:
Zero of gauge -I,turn 00 W.V.H. datum. .Ian I —!>«•»• 31, 1014, 1915



1‘ROGUESS REPORT OF THE MANITOBA HYDROMETRIC SERVE)' 207

SESSIONAL PAPER No. 25f

KKNORA POWER HOUSE, EAST BRANCH WINNIPEG RIVER HEAD AND
TAILRACE GAUGES.

HISTORY.

The present tailrace gauge of the Kenora Power House was si tee by the employees 
of the Power House in the Fall of 1910.

The headrace gauge was set in place in August of 1907, though the location has been 
slightly changed since that time.

On June 24, 1912, both of these gauges were tied in to W.P.S. datum arid records of 
daily gauge height have been taken since May 1, 1913, by members of this Survey

LOCATION.

The tailrace gauge at the Kenora Power House is located about fifty feet downstream 
from the easterly end of the generator room.

The headrace gauge is placed at the easterly end of the forebay about thirty feet above 
the rocks at the head gates of the plant.

RECORDS AVAILABLE.

From May 1, 1913. continuous daily dauge readings on these two gauges are availabh

92
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Mean Daily Gauge Height, in 1’ebt, and Mean Daily Discharge, in Feet i>eh Sec., 
or Fast Branch Winnipeg River at Kenoha Power House, 

kor May, June, July and August, 11113.
May July

Day. Headrace Tailruce Head Discharge Headrace Tailruce Head 1 lix'harge
(Jauge 111 Irrl. e. f. h. (Jauge. (Jauge. ill l«!l. e f. *.

1 08 27 70 35 21 02 1,230 08 35 77 80 20 40 713i OH 2H 70 30 21 HO 1.217 08 15 77 00 20 40 030
» OH 31 70 41 21 00 1,210 08 20 78 01 20 10 1 300
i 08 A4 70 is 22 30 070 07 00 77 08 10 02 1.353
■’ ■IS 11 70 10 22 25 808 07 NI 77 81 10 00 820

6 08 36 70 54 21 H2 1,170 OH 02 77 till 20 30 701
7 OH 40 70 00 21 71 1.200 OH 07 77 50 20 57 73H
s OH 20 70 00 21 51 1.102 08 03 77 01 20 42 1,2110 OH 33 70 72 21 01 1,202 07 OH 77 30 20 38 1,200

ID 08 42 70 78 21 ‘04 1,107 OH 07 77 18 20 80 1.207

11 OH 01 7li M 22 00 725 08 23 70 40 21 74 1.233
18 OH 30 70 41 21 OH 045 OH 13 70 33 21 HO 1.233
18 OH 21 70 HI 21 10 1.257 08 17 75 02 22 25 720
i » OH 37 77 17 21 20 1.207 08 14 75 87 22 27 1.000
16 08 33 77 52 20 81 1,280 OH 20 70 00 22 20 1.207

16 08 40 77 70 20 70 1.287 08 25 70 01 22 24 1.210
17 OH 30 77 H2 20 48 1.301 OH 23 75 OH 22 25 1,210
IS 08 31 77 08 20 03 703 08 25 70 00 22 25 1,238
10 OH 30 77 00 20 70 70s OH IS 75 08 22 20 02520 ‘•s .11 77 00 20 74 744 98 28 74 40 23 88 002

21 08 10 77 81 20 35 1.110 08 43 75 30 23 13 053
22 OH 34 77 00 20 41 1,200 OH 3H 75 20 23 00 057
28 MS || 77 05 20 40 1.304 08 21 75 37 22 HI 058
24 OH 15 77 M 20 31 783 OH 20 70 05 22 24 SOI
-■> OH 00 77 08 21 22 llK!i 08 40 70 30 22 07 840

2 08 40 77 71 20 75 718 ns :i:i 70 53 21 HO HIM)
27 OH 40 77 77 20 00 735 08 23 70 20 22 03 043

08 28 77 ho 20 30 1.045 08 38 70 40 21 OH s|H
20 08 28 77 01 20 37 1.278 08 31 70 00 21 71 027
30 OS 22 77 07 20 25 1,330 08 34 70 00 21 05 000
:il 08 35 78 00 20 35 1.274 08 30 70 70 21 00 821

June August

1 08 24 77 86 20 38 771 OH 32 76 70 21 62 845
OH 36 78 20 58 870 08 30 76 60 21 70 874
OH Hi 78 os 20 Os 1.314 IS 76 37 21 si 665

1 08 12 7s 20 20 1,300 20 76 50 21 70 Ht 10
OH 31 78 20 20 11 1.314 OH 01 76 40 21 64 711

0 07 02 78 26 10 66 1.352 OH 15 76 37 21 78 607
08 23 78 21 20 02 1,326 37 76 36 01
08 37 78 05 20 32 767 20 76 50 21 70
OH 48 77 87 20 61 •HI7 1 t 76 40 21 65 715

10 OH 52 78 20 20 32 1.201 08 II 76 23 21 HH 681

11 OH 40 78 26 20 23 1.207 08 31 76 20 22 II 714
08 58 78 15 20 23 834 15 76 38 21 77
08 31 78 10 20 21 742 OH 21 76 32 21 600
OH 37 78 02 20 35 728 08 12 76 37 21 75 607

1 ' OH 33 77 03 20 40 mm 08 03 76 10 21 54 700

16 08 28 77 HO 20 18 734 08 07 76 48 21 50 713
08 12 00 20 13 1.115 02 76 33 21 60

IS 22 78 10 20 12 1.310 01 76 IS 21 83 607
10 16 78 18 10 1.325 17 76 20 21 07 702
JO 08 11 78 12 10 oo 1.331 OH 10 76 21 21 HO IM4

21 08 OH 78 14 10 04 1.331 OH 00 76 21 21 HS 687
17 20 785 08 02 76 20 21 73 706

23 32 87 20 45 1 lot 08 07 76 20 21 87 607
08 24 20 26 1.227 08 00 76 05 22 ot 677

J.i 08 18 78 10 20 OH 1.316 08 14 76 00 22 05 IISS

26 07 06 78 II 10 85 1.342 07 04 76 10 21 84 604
27 07 HI 07 10 71 1,100 08 06 76 03 22 03 705
2 s 08 07 11 10 06 1,348 07 00 76 II 21 70 605
20 OH OH 77 02 20 16 782 07 00 76 OH 21 82 701
20 08 30 77 01 20 30 737 01 76 06 21 05
31 07 00 75 05 21 05

Relation between gauge reading and datum:—
Zero of headrace and tailruce g wages-061 365 W 1* 8. datum.

26f—1
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SESSIONAL PAPER No. 25f

Mean Daily Gauue Height, in Feet, and Mean Daily Dischakue, in Feet per Sec., 
of East Branch Winnipeg River at Kenora Power House, 
for September, October, November and December, 1!)13.

September November

Day. Headrace Tailraee Head Discharge.
C. f. 8.

Headrace Tailraee Head Discharge
c. f. ».

1 98 04 75 89 22 15 672 58 87 36 32 22 55 1,346
2 97 83 75 95 21 88 689 58 64 35 54 23 10 715
3 97 77 91 21 83 699 58 73 35 90 22 83 1,130

97 98 98 22 00 704 58 85 36 32 53 1,316
5 97 98 75 95 22 03 702 58 95 36 32 22 03 1,310

« »? 80 75 98 21 82 695 58 74 36 32 22 42 1,330
97 71 88 21 83 661 58 53 36 44 22 09 1,370
97 72 75 80 21 92 692 58 58 36 42 22 16 1,376
98 06 88 22 18 697 58 71 36 46 23 25 735

10 97 87 76 03 21 84 703 58 66 35 82 22 84 1,135

11 87 77 76 05 21 72 717 58 92 36 31 22 til 1,365
12 97 63 76 03 21 60 727 58 71 36 31 22 40 1,336
13 »7 62 76 «K» 21 62 728 58 80 36 33 22 47 1,370

97 83 75 90 21 93 674 58 72 36 40 22 32 1,360
1 5 97 68 75 82 21 86 698 58 80 36 33 22 47 1.370

16 »7 56 75 95 21 61 727 59 02 35 49 23 695
17 «7 61 75 99 21 62 733 58 71 36 42 22 29 1.390
18 97 74 75 98 21 76 720 58 82 36 32 22 50 1.350
19 »7 81 76 12 21 69 813 58 82 36 38 22 44 1.385
20. 87 00 76 29 20 71 1,210 58 62 36 38 22 24 1.370

21 8# 94 75 85 21 09 786 58 82 36 74 23 08 1,055
22 97 30 75 98 21 32 1,159 58 88 35 64 23 24 1.330
23 97 39 75 77 21 62 1.339 58 97 35 10 23 57 720
24 97 29 75 50 21 79 1,348 58 75 36 34 22 41 1.225
2.i 97 30 75 40 21 1.325 58-70 36 34 22 36 1,360

26 97 38 75 30 22 08 1,320 58 73 36 42 22 31 1,390
27 97 42 75 20 22 22 1.313 58 79 36 41 22 38 1,395
28 58 91 35 65 23 26 709 58 71 36 38 22 33 1,375
•29 58 53 36 32 21 1.120 58 79 36 44 22 35 1.400
30 58 70 36 38 1,241 58 80 35 45 23 35 740

October December

58 69 36 35 22 24 1,305 58 75 36 34 22 41 1.234
2 58 62 36 38 22 24 1,310 58 73 36 43 22 30 1,380
3 58 68 36 34 22 34 1.300 58 78 36 45 22 33 1.405
4 58 52 36 33 22 19 1.335 58 80 36 40 22 40 1.390
5......... 58 27 35 40 22 87 735 58 74 36 38 22 36 1,376

6........... 58 57 35 76 22 81 1.065 58 76 36 43 22 32 1,415
7........... ,S 91 36 31 22 60 1.305 58 51 35 54 22 97 825
N 58 52 36 32 22 20 1.350 58 NO 36 45 22 36 1,275
9 58 58 36 33 22 25 1,335 36 32 22 41 1,390

10 58 85 36 .33 22 62 1,240 58 72 36 47 22 2;. 1,410

11 58 S3 36 36 22 47 1.310 58 72 36-40 22 32 1,405
12 58 74 35 31 23 13 690 58 71 36 38 22-33 1,405
13 58 88 36 30 1,145 58 71 36 40 1.270
14 68 81 36 31 22 50 1,340 35 52 23 30 710
IS 58 71 36 36 22 35 1.350 58 77 35 90 22 87 836

16 58 71 36 38 22 33 1,350 58 84 35 51 23 33 806
17 68 92 36 35 22 57 1,290 58 78 35 91 22 84 1,130
18 58 73 36 42 22 31 1.355 58 72 36 42 22 30 1,355
19 58 64 .V, 4(1 23 24 720 58 73 35 93 22 80 946
20 58 54 35 88 22 66 1,160 58 75 35 90 22 85 1,016

ïi 58 71 36 38 22 33 1.395 58 78 35 68 23 10 930
22 58 92 .»( :i:i 22 59 1,345 58 70 35 94 22 76 9<M)
23 58 71 36 40 22 34 1.375 58 70 36 12 22 28 1,330
24. 58 72 36 36 22 36 1,345 58 70 36 54 22 10 1,480
25 58 72 36 46 22 26 1.370 58 71 35 76 22 95 1,070

26 .58 73 3.-i 311 23 37 765 58 70 36 43 22 27 1,350
27 58 76 35 92 22 81 1,150 36 42 22 20 1.455
28. 58 30 .36 46 21 85 1,416 58 73 35 71 23 02 1,000
29 58 67 36 43 22 24 1,375 58 72 35 94 22-78 1,290

58 78 36 42 22 36 1,380 58 71 36 47 22 24 1.440
il 58 82 36 34 22 48 1,356 58 67 36 53 22 U 1,495

Relation Ix-tween gunge reading and datum:
Zero of headrace and tailraee gauge* —961 365 W I'.S. datum Sept. 27 and 1,000 00 W P.S. datum 

Sept 28 and October

25f-16
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Mean Daily Gauge Height, in Feet, and Mean Daily Discharge, in Feet per Sec., 
ok East Branch Winnipeg River at Kenora Power House, 

for January, February, March and April, 1914.
January March

Day. Headrace Head Discbari?v.
C. f. 3

Headrace 
« lauge.

Tailrace.
Gauge.

Head Discharge, 
c. f 8

1.................... 58 04 30 49 22 15 l.4:9i 58 70 35 80 •J'J {Iti 940
1 58 00 30 40 22 20 1.420 58 70 30 1(1 1.205
3. 5s 04 30 42 22 22 1.395 .58 78 36 .50 22 28 1,145
4 58 «41 35 041 23 «Hi 936 58 75 30 .50 22 26 1,115
5 5s 72 35 98 22 74 920 .58 00 30 .52 22 08 1.130

• 58 70 35 81 22 89 880 58 02 30 50 22 12 l.l(M)
7 58 73 35 «ÎS 23 05 840 .58 03 30 52 22 II 1.140
• 58 • 08 36 32 22-36 1,226 58 00 35 84 22 82 810
» 58-68 30-41 22-27 1.395 58 62 30 52 22 10 1.230

M AS-711 36-43 22 27 1.380 58 58 30 52 22 (Hi 1,265

u 58-72 35 85 22 87 1 .080 58 03 30 57 22 00 1,260
Li 58-70 36-43 22-27 1,330 58 59 30 52 22 07 1.230
i;t 58-68 36-48 22-20 1,615 .58 03 30 51 22 12 1.180
14 36-41 22 27 1.385 .58 04 36 47 22 17 1,135
15 58 68 36-30 22-38 1,315 58 70 36 74 22 90 7(M>

16 58 68 35 91 22 77 1,045 68 02 30 07 22 55 830
17 58*71 35 81 22 '.hi 910 .58 55 30 51 22 04 1,180
IS 58-73 35 52 23 21 810 .58 50 30 38 22 18 1.130
19 58 72 35 71 23 01 795 .58 .58 30 III 22 48 S90
20 .58 67 35 80 22 87 895 58 53 36 48 22 05 1.125

21 58 • 73 35 87 22 86 948 58 53 36 50 22 03 1,135
22 58 68 35 83 22 85 970 58 01 35 84 22 77 8(Hi
23 58 07 35 79 22 88 945 58 55 36 40 22 (HI 1.086
24 58 00 35 .50 23 HI 1,006 58 54 30 50 22 04 1.075
25 58 73 35-62 23 II 925 58 47 30 54 21 93 980

26 58 • 70 35 90 22 80 966 58 ■ 57 36 03 22-54 880
27 58 72 35 79 22 93 905 58 56 35 98 22 58 865
28 58-69 36-90 22 79 966 58 60 35 97 22-63 815
29 • »8 • 7o 35 93 22 S3 995 58 00 36 73 22-87 710
:<o 58 76 35 «HI 22 s«i 1,02.5 58 69 36-84 22 75 720
31 5s SO 22 92 1.025 68-60 36 70 22 90 710

February April

l
8

58 78 35 83 i’2 o r. 945 68-61 36*72 22-89 710
58 74 35 70 22 98 885 58-01 35 72 22 89 740

1 58 74 a* 7s rj t*. 900 58 04 35 83 22 HI 775
4 58 77 .is in 22 S3 985 58 62 36 St i 22 70 805
6 58 74 35 92 22 82 1,030 58 02 36 72 22 90 735
6 58 75 36 93 22 82 1,00.5 58 03 35-72 22 91 7907 58 75 22 82 1,000 .58 53 35 88 22 05 855
8 58 80 35 72 23 OS 955 .58 57 35 87 22 70 830
9 58 70 35 93 22 83 1.045 58 61 35 83 22 78 765

10 M 71 35 «.Hi 22 84 1.075 .58 61 35 68 23 03 700

11 58 76 l.i 02 22 84 1.1 INI 58 62 35 78 22 84 770
11 58 74 36 '• » 22 so 1,086 58 51 35 67 88 M 735
13 58 76 35 87 22 89 1.070 58 56 35 70 22 80 750
14 58 70 36 02 22 84 1.045 .58 55 35 71 22 84 72615 58 73 36 67 23 00 960 5S 52 36 20 22 32 81HI

16.. .58 75 35 88 22 87 996 58 • 53 36 42 22 11 920
17 •58 74 36 si 22 93 1,000 .58 50 36 35 22 16 935it 58 76 3.5 8| 22-95 965 58 50 30 29 22 21 970
19. . .58 70 35 8.5 22 91 1.010 .58 (i4 in 685
20 58 76 35 91 33 88 1,036 68 64 36 37 22 27 935

21. . 58 77 35 87 22 90 1,015 68 07 30 37 22 30 865
22 58 75 36 88 22 93 1,000 68 71 35 7<i 22 95 68.5
23 58 75 35 «HI 22 85 1,050 58 71 36 72 22 99 690
24 58 SO 85 HO 22 94 995 68 74 35 70 23 04 685
25 58 74 35 89 22 85 936 58 78 35 60 23 12 685

26 .58 75 3.5 84 22 91 890 .58 82 35 51 23 31 640
27 58 78 36 95 22 83 880 .58 78 36 71 28 or 685
28 .
29
80

58 78 30 45 22 33 1.180 68 71
58 80
68 A4

86 7s
86 s«
36 74

28
22 90
23 10

710
690
680

Relation Let wren gauge reading anil datum:—
Zero of head ran* and tailrace gauges -1,000 00 WPS datum
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SESSIONAL PAPER No. 25f

Mean Daily (Iavgk Height, in Feet, and Mean Daily Discharge, in Feet per Sec. 
ok Fast Branch Winnipeg River at Ken ora Power House, 

for May, June, July and August, 1914.
May July

Headrace Tuilracc I lead Discharge Headrace Tailraeo Head DischargeDay Gauge. Gauge. m leet C. f. 8. Gauge. Gauge in (eel. c. f. a.
1 58 88 35 75 23 13 670 59 75 39 41 20 34 7052 .58-92 35 00 23 20 660 59 95 39 27 20 08 710

.VS 92 35 01 23 28 050 59 9(1 39 31 20 59 720
35 57 23 30 045 59 81 39 33 20 48 7655 38 90 IS 71 23 22 070 59 84 39 30 20 IK 800

ti 59 02 30 50 23 52 810 59 98 39-28 20 70 7607 59 03 23 51 .845 59 59 20 23 760
59 12 lis 805 59 S3 39 50 20 33 940
59 16 30 Ol 23 51 850 59 84 39 50 20 34 72510 59 05 35 92 id 645 59 08 39 58 20 10 965

11 . . 50 10 30 53 22 57 . 915 59 72 39 62 20 10 805
59 17 * 30 00 900 59 87 39 13 20 44 675.vi in 22 47 955 59 73 39 30 20 43 715
59 14 30 08 22 40 940 59 85 39 13 20 42 72015 •» *7 36 22 23 05 090 59 98 39 SO 20 18 725

10 59 24 30 71 22 53 915 00 07 39 liO 20 47 73517 59 40 35 87 23 53 030 59 01 39 57 20 04 760is 59 37 30 04 23 33 59 88 39 73 2D IS 1.005
19 59 30 30 57 22 73 870 59 87 39 50 20 37 675
* 59 34 36 72 22 02 865 59 87 39 58 20 29 900

». 59 33 30-73 22 60 890 59 91 SO il 740* 59 30 37 08 22 28 895 59 77 39 53 20 24 75059 40 37 23 22 17 915 59 80 39 50 20 30 740
24 . . 59 54 30 00 22 88 025 59 82 39 54 20 28 7402ft . 59 58 30 72 22 SO «45 59 85 39 54 20 31 725
20 59 52 37 31 895 59 87 39 33 20 .Vf 67527.. 59 54 22 09 59 72 39 32 20 4(1 730
28. 59 57 37 73 21 SI 800 59 85 39 54 20 31 740
29 59 54 38 00 21 18 870 39 45 750:to 59 05 38 23 21 12 895 39 50 20 25 77031 59 00 38 02 21 04 050 59 03 39 47 20 16 755

Ji NK All .VNT

. 3 117 38 10 21 57 800 59 71 39 10 20 25 755
2 59 72 38 34 21 38 39 17 20 41 690

59 08 38 08 21 INI 915 59 7s 39 17 20 01 7504 59 50 18 08 20 88 880 49 31 20 27 955
■ ' 50 74 38 71 21 03 935 59 54 39 54 975
6. 59 71 38 71 21 INI 900 59 31 MM 10 M 990
7 59 73 38 33 21 40 030 59 40 39 27 20 19 750• 59 71 38 54 21 17 870 59 50 39 28 20 22 750
9. 59 87 38 91 20 90 880 59 40 39 II 20 35 68510 . 59 98 39 10 20 88 S85 59 10 38 95 20 15 745

11 59 88 39 10 XI 7S 915 59 30 39 07 20 23 75512. 59 94 39 10 20 84 880 59 34 39 10 20 24 755
IS 59 94 39 12 20 82 905 59 23 39 10 20 13 760
11 00 02 38 88 21 11 035 59 13 39 07 20 06 755

59 91 38 90 21 01 870 59 13 39 00 20 07 755
11 00 02 39 07 20 95 sou 59 12 38 92 20 20 705
17 00 09 39 12 20 97 sou 59 12 38 92 20 20 766is 59 74 39 14 20 00 885 59 11 38 93 20 18 785
19 59 94 39 23 20 71 885 59 00 39 12 19 94 990
» 00 10 39 32 20 84 865 59 07 39 20 19 87 1.245
21 59 88 39 08 20 80 000 59 02 39 24 19 78 1.255as l iO 03 39 13 20 90 925 59 07 39 20 19 87 1.010
23 i'iO 10 39 30 20 SO 1.045 58 72 38 90 19 82 720
» 59 90 39 IS 20 42 1.000 58 92 38 90 20 02 1.26027» 59 73 39 04 20 09 1,000 58 82 39 07 19 75 1.340

20 59 78 39 70 20 08 * 1.015 58 88 38 89 19 99 1.090
27 59 03 39 08 19 95 995 58 98 3.8 52 20 46 1.240
28 59 84 39 45 20 39 075 38 13 20 94 1.220
29 59. 87 39 30 20 57 720 59 14 37 77 21 37 725
30 59 87 39 41 20 43 735 59 02 37 49 21 53 675

1
59 07 37 48 21 * 725

Relation between gauge reading and datum:—
Zero of headrace and tailrnce gauges -1,000 (X) W.P.8. datum

r»f -15i
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7 GEORGE V A. 1917 SESSI

Mean Daily Gauge Height in Feet, and Mean Daily Discharge , in Feet per Sec., Mean

of East Branch Winnipeg River at Kenora Power House,
for September , October, November and December, 1(114.

September November ......

Day. Headrace Tailrace Head Discharge. Headrace Tailrace Head Discharge Day.
Gauge Gauge. in feet. c. f. *. Gauge Gauge. in leet c. f. s. ___—-----J

1............. 58 98 37 58 21 40 990 59 26 36 52 23 74 651 1 ..
2 58 94 37 28 21 66 710 59 50 35 78 23 72 867 '3.'
3 58 68 37 12 21 56 710 59 44 36 30 23 14 927
4 58 98 36 98 22 00 700 59 30 36 29 23 01 940 55 58 88 37 30 21 58 990 59 28 36 28 23 00 934

A 58 80 36 82 21 98 665 59 41 36 31 22-10 945 6. .
58 85 37 28 21 57 940 59-12 36-39 22 73 958

• 58 88 37 28 21 60 1.180 59 48 35-57 23-91 702
9 59 03 37 29 21 74 980 59 -45 35 87 23-68 744 1010 50 01 37 30 21 71 1.090 59-37 36-31 33 06 983

11 59 00 36 93 22 07 720 m 27 36 34 • 22 93 957 11
12
13 ...
14 ___
16

12 50 10 37 27 21 83 890 59 32 36 36 22 96 970
13 50 26 36 80 22 46 650 59 32 36 37 22 95 955
14 58 94 37 16 21 78 1.180 .19 26 36 34 22 91 963
15 59 11 37 28 21 83 990 59 50 35 71 23 79 747

111 59 13 37 30 21 83 1,160 59 32 35 89 23 43 938 16
17
18
19
20

17 59 03 37 30 21 73 940 59 31 36 34 22 97 1,015
IS 59 18 37 32 21 86 1.160 59 28 36 39 22 89 1.044
19 59 25 37 32 21 93 860 59 31 36 37 22 94 1,035
20 59 20 36 90 22 :in 635 59 36 36 39 22 97 1.034

21 59 18 37 15 22 03 900 59 30 36 87 22 93 984 21
22
23
24
25

22 58 92 37 37 21 55 1.115 59 41 35 70 23 71 745
23 59 14 37 34 21 80 875 59 47 35 88 23 59
24 58 90 37 34 21 56 1.100 .VI 42 36 26 23 16 964
Sft 59 12 37 35 21 77 890 59 41 36 21 23 20 1.102

26 50 14 37 32 21 82 810 59 30 36 31 23 05 948 %
S
:M)
31

27 59 14 36 77 21 37 655 59 34 36 35 22 99 995
28 59 10 37 10 22 (Hi 885 59-38 36 31 23 07 956
29 59 02 37 25 21 77 895 59 47 35 36 24 11 672
SO 59 13 37 26 21 87 905 69 41 35 77 23 64 909

October December

1 59 18 37 24 21 94 870 59 38 36 33 23 05 959
59 25 37 25 22 (HI 870 59 i4 36 39 23 05 99''

. 59 14 37 27 21 87 910 59 42 36 34 23 08 1,003 3*1 59 14 36 72 22 12 630 59 42 36 36 23 (Hi 972
5 ..... 59 02 37 02 22 00 1.090 59 44 36 34 23 10 974 5.
6............ 59 08 :«7 16 21 93 1.295 59 4M 35-68 23 80 706

58 98 37 13 ;i 83 1,295 59 42 35 77 23 65 693
59 02 37 17 21 85 1,315 59 34 36 32 23 02 1,007

9 59 08 37 14 2l 94 1.305 59 37 30 30 23 07 1,013
10 68 92 37 24 21 6.8 1,360 59 41 36 30 23 11 1,122 10
11 59 24 36 89 22 35 695 50 42 30 33 23 09 1,026 11. .

12...
15.. .
14..
15

12 59 02 36 71 22 28 645 59 40 36 35 23 05 1,016
13 59 19 36 81 22 38 1.IHMI 59 48 35 67 23 81 77V
14 59 36 37 29 22 07 1,330 59 42 36 39 23 03 1.098
15 .59 28 36 86 22 42 1.260 60 45 36 42 23 03 1,116

16 59 34 36 67 1,265 50 46 30 43 *1 03 1,232 16. .
17.
18
19
20

17 59 16 36 61 22 52 1,280 59 47 36 42 23 05 1,086
is 59 49 35 82 23 67 680 59 44 36 43 23 01 1,062

1,06819 59 34 35 90 23 41 960 59 43 30 40 23 03
20 59 32 36 48 22 84 1.256 59 49 35 70 23 79 817

21 59 02 36 02 23 24 urn 59 43 36-31 23 12 1 ,21 G 21
22
23.
24
25

22 59 30 36 50 22 80 1.255 59 44 .36 40 22 98 1,124
23 59 08 35 90 23 18 725 59 43 36 40 23 03 1,234
24 59 36 35 74 23 62 650 59 43 36 43 23 INI 1,147
25 50 32 35 66 23 66 616 59 48 35 85 23 63 881

26 59 03 35 69 23 34 680 69 46 35 89 23 57 921 26
27
28
29

27 59 48 35 76 23 72 710 59 52 35 71 23 81 814
28 59 23 35 76 ■j:i 17 690 59 41 36 40 23 01 1,121
29 59 32 36 30 23 02 1.020 59 43 30 37 23 0(> 1,198
30 59 37 36 31 23 03 1.035 59 44 36 42 23 02 1.224
31 ........... 59 42 36 37 23 05 870 59 44 36 37 23 07 1,093

Relation between gauge reading and datum:—
Zero of headrace and tail race gauges — 1,000 00 W.P.8. datum.
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SESSIONAL PAPER No. 25f

Mean Daily Gauge Height, in Feet, and Mean Daily Discharge, in Feet per Sec., 
of East Hranch Winnipeg River at Kenora Power House, 

for January, February, March and April, 1915.
January March

Day. 1 leadracc Head Discharge, 
c. f. 8

Headrace 
« .auge

Tailrace. Head Discharge, 
c. f. a.

I 39-44 35-79 23 65 836 59 46 35 76 23 71 897
2 39-44 35 95 23 49 869 59 40 36 34 23 06 1,040
3. 39 49 35 «HI 23 80 824 59 38 36 35 23 03 1.020
4 39 48 36 98 23 50 837 59 39 36 34 23 05 980
5 39 48 35 89 23 59 829 59 36 36 35 23 01 1.109

ti. . 30 40 36 32 23 08 1,034 59 37 36 33 23 04 1.000
39 41 36 33 23 Oh 1.076 59 39 35 61 23 78 672

X 39 43 36 32 23 11 1,051 59 40 36 27 23 13 1.107
9 39 42 36 34 23 OS 1,020 59 37 36 35 23 02 1.109

111 39 47 35 72 23 75 773 59 37 36 35 23 02 1.092

11 39 40 36 28 23 18 1,032 59 37 36 29 23 08 925
12 39 40 36 33 23 13 1,014 59 37 36 31 23 06 919
il 39 47 30 34 23 13 1,155 59 36 36 28 23 08 880
14 39 43 36 39 23 06 1,061 59 40 35 37 24 03 664
is 39 41 36 40 23 01 1,072 59 39 35 39 24 00 658

16. 59 40 30 39 23 01 1,030 59 41 35 34 24 07 652
17 59 48 35 75 23-73 793 59 42 35 35 24 07 652
IS 59 47 35 99 23 48 1,010 59 33 35 38 23 95 658
19 59-43 36-40 23-03 1,154 59 43 35 40 24 03 672
20 59 42 36 49 22 93 1.174 59 40 35 43 23 97 681

21 39 45 36 44 23 01 1,208 59 39 35 40 23 99 668
22 59 43 36 48 22 95 1.206 59 40 35 37 24 03 668
23 59 45 36 43 23 02 1.113 59 43 35 50 23 93 664
24 59 47 36 SO 23 67 824 59 38 35 50 23 88 684n 59 43 36 44 22 99 1.208 59 37 36 24 23 13 961

K 59 44 36 40 22 98 1,146 59 42 36 28 23 14 960
27 59 42 36 52 22 90 1.252 59 37 36 23 23 14 789
28 59 42 30 49 22 93 1,245 59 41 35 49 23 92 672
29 59 42 36 46 22 96 1.213 59 38 35 70 23 68 871
to 59 42 36 49 22 93 1.185 59 38 35 60 2.3 78 693
31 59 47 35 71 23 76 730 59 34 36 33 23 01 875

February April

m »7 35 64 23 73 67b
1 59 38 36 39 22 99 1.162 59 38 35 48 23 90 «442
2. 59 43 36 43 23 00 1.180 59 36 36 39 22 97 910
3 59 42 36 39 23 03 1.024 59 43 35 34 24 09 626
4 59 43 36 40 23 03 1.122 59 38 36 28 23 10 873
5 59 41 36 43 22 98 1,156

59 42 36 33 23 09 86b
6 59 45 36 43 23 02 982 59 41 36 27 23 11 873
7.. . 59 47 35 71 22 76 720 59 41 36 29 23 12 870
8. 59 43 36 35 22 08 1.451 59 11 36 49 22 92 1.009
9 59 43 36 40 22 03 1.067 59 43 36 98 22 45 889

10 59 44 36 39 22 05 1.120
59 47 36 65 22 82 625

11 . 59 40 36 38 22 02 998 59-45 36 87 22 58 839
12 59 41 36 38 22 03 1,131 59 43 37 38 22 05 885
13. 59 44 36 39 22 05 945 59 II 37 47 21 94 1,029
14 59 50 35 72 22 78 689 59 39 37 62 21 77 1,042B 59 47 36 27 22 20 1.099

59 39 37 68 21 71 1.064
16 59 46 36 34 22 12 991 59 43 37 72 21 71 893
17 59 42 36 34 22 08 1 092 50-44 37 41 22 03 635
18 59 46 36 38 22 08 1.082 59 41 37 03 21 78 1,078
R» 59 43 36 43 22 00 1.063 59 37 37 82 21 55 1,131
20 59 47 36 35 22 12 965

59 12 37 87 21 55 1,113
21 59 49 35 70 22 79 680 59 37 37 94 21 43 1.121
22 59 44 35 81 22 63 1,012 59 39 37 99 21 40 1,116
23. 59 41 36 34 22 07 1.084 59 39 37 87 21 52 910
24 59 40 36 34 22 06 946 59 49 37 74 21 75 652
25 59 :i7 36 36 22 01 1.085

59 38 37 92 21 46 1,112
26 59 39 36 40 22 99 1104 59 50 38 08 21 42 1,107
27 59 37 36 41 22 96 957 59 51 38 21 21 .30 1,119
28 59 45 35 64 23 81 675 59 48 38 18 21-30 1,094
29 59 42 38 18 21 24 1,145

Relation between gauge reading and datum:—
Zero of headrace and tail race gauges=l ,000 • 00 W.P.S. datum
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7 GEORGE V, A. 1917

Mean Daily Gauge Height, in Feet, and Mean Daily Discharge, in Feet per Sec., 
of East Branch Winnipeg River at Kenora Power House, 

for May, June, July and August, 1915.
May July

Headrace Tail race Head Discharge. Headrace Tuilrace Head Discharge
Day. Gauge. Gauge. in ii*i. C f. 8. Gauge. Omitf. in feet c. f. s.

1 59 42 38 17 21 25 810 00 43 40 09 20 34 079
:>9 52 37 73 21 79 i 030 00 35 40 31 20 (II 940
59 43 37 >4 21 79 1 1,014 00 32 40 43 19 89 879

i 59 51 38 10 21 45 1,080 0(1 2b 10 28 2(1 IHI 093
6 59 53 38 07 21 Hi 1.083 00 30 40 20 20 (.4 853
0 59 40 38 09 21 31 1,097 00 35 40 50 19 85 943

59 50 38 24 21 32 897 00 31 to 52 19 82 890
8 59 15 3b 20 93 919 0(1 40 05 19 967
9 59 73 37 21 81 034 00 12 10 70 19 72 961

in 59 02 37 75 21 87 046 00 48 40 79 19 09 885

il 59 72 37 84 21 88 000 00 52 40 02 19 in f 085
12 59 38 10 21 49 00 45 40 50 19 89 770
13 59 73 38 01 21 09 790 00 47 10 00 19 81 729
14 59 09 3b 21 12 87b 00 20 10 03 19 03 755
15 59 00 38 27 21 33 *88 •HI 41 111 111 19 8(1 740

lti 59 50 37 89 21 07 050 00 41 40 04 19 77 718
17 59 50 02 21 51 779 00 II 10 72 19 42 959
lb 59 07 3b 44 21 23 902 00 2b 40 51 19 77 087
19 59 73 38 90 20 1,052 10 59 19 03 883
20 59 70 * 40 20 21 953 00 21 40 06 19 55 902

21. 59 05 » 90 19 75 1,148 00 40 54 19 73 741
22 90 19 85 00 32 10 52 19 so 714
23 59 S3 39 30 20 53 1.(1 05 40 00 19 39 947
24 59 71 39 20 47 1,108 00 20 to 4b 19 78 720
25 59 54 39 32 20 22 902 00 24 10 57 Ml 07 093

20. 59 73 39 33 20 40 920 00 15 10 09 19 40 945
27 59 S3 39 34 20 49 '.Hit 4.0 13 to 73 19 40 754
28 59 73 39 33 20 10 922 00 09 10 95 19 14 974
29 59 Ob 39 31 20 37 00 13 III 9b 19 15 947
30 59 72 39 00 20 00 071 10 91 19 17
31 71 39 02 20 09 831 59 93 9b 18 05

JuNK \i ..I >i

1. 59 72 39 22 20 50 919 59 92 40 7b 19 1 1 720
2. 59 04 39 21 20 43 909 59 85 10 7b 19 07 SHI.
3 59 39 20 20 37 89b 59 bb III 87 19 01 932
4 59 39 19 20 to 890 59 82 40 19 Id 758
5 59 K5 39 20 20 59 903 59 81 40 70 19 11 753
li 59 50 38 94 20 50 077 59 81 40 70 19 II 753
7 53 3b 80 20 841 59 40 08 19 (17 843
8 34 39 1 4 20 20 954 59 to 0b 19 07 970
9 59 59 39 19 20 to 910 59 10 09 19 K» 801

10 59 07 39 22 20 45 924 59 77 40 44 19 33 737

11 59 55 39 27 20 2b 897 59 82 10 32 19 .'HI 742
12 59 00 39 20 20 31 892 59 73 40 2b 19 45 735
13 59 47 39 01 20 If. 070 59 40 23 18 ('• 738
14 59 90 3b 90 21 (HI 009 59 to 23 19 39 735
15 59 73 ,w (HI 20 73 080 59 02 10 23 19 39 705

10 59 45 39 05 20 40 095 59 13 40 00 19 37 740
17 59 85 39 03 20 82 093 59 02 to 08 19 54 730
lb 59 09 39 20 20 13 910 59 55 10 III 19 45 74s
19 59 39 32 20 43 817 59 to (IS 19 17 740
20 59 92 39 01 20 bS 051 59 02 40 00 19 50 743

21 "O 04 39 1 1 20 90 092 59 42 39 54 19 88 719
22 59 SO 39 21 20 56 723 59 47 38 71 20 73 071
23 11 39 to 20 Ob 829 59 52 38 311 21 22 704
24 59 94 39 40 20 lb 59 23 38 (HI 21 23 700
25 00 12 39 38 20 71 OS 59 14 37 84 21 30 685

20 00 05 39 35 20 70 082 59 10 37 2b 22 12 073
27 00 20 3W 20 20 94 017 59 37 1 Is 17 662
2b 00 32 39 34 20 795 59 39 30 91 15 038
29 00 21 39 00 20 895 59 27 30 04 ■a 03 031
30 00 30 to 02 20 IN 910 59 13 30 59 22 84 642
31

....... •• 59 38 30 54 22 84 049

Relation between gauge reading and datum:—
Zero of headrace and tail race gauges ■ 1,000 00 W.P.8. datum.
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SESSIONAL PAPER No. 25f

Mean Daily Gauge Height, in Feet, and Mean Daily Discharge, in Feet per Sec., 
ok East Branch Winnipeg River at Kendra Power House, 

for September, October. November and December, 1915.
September November

Day. Headrace
(Jauge.

Tailraee Head Discharge.
C. f. 8.

Headrace
(Jauge,

Tailraee Head Discharge.
C. f. P

1 59 28 36 53 22 75 039 58-08 36 54 22 14 1,453
59 27 36 58 22 09 040 58-08 30 49 22 19 1,472

3 59 35 30 59 22 70 0.30 58 78 30 51 22 27 1,400
4 59 2K 30 54 22 74 003 58 04 30 52 22 12 1,501

50 37 30 38 22 99 015 58 98 30 53 1.406

li 59 27 30 31 22-90 018 .58 74 30 58 22 10 1.602
7 59 27 30 41 22-80 031 58 08 35 00 23 02 802
8 59 32 30 51 22 81 073 58 74 30 19 22 25 1,140
«1 .59 23 30 54 22 09 705 58 79 30 00 22 19 1,060

10 50 11 30 59 22-52 729 59 18 35 84 23 34 982

II .59 10 30 55 22-55 717 58 70 30 02 22 14 1,419
12 59 12 30 33 22 79 030 59 10 35 92 23 18 927
18 .58 98 30-70 22-22 882 58 80 30 50 22 24 1,547
14 58-90 30-80 22-10 930 58 81 35 81 23 00 1.094
16 59 21 30-92 22-29 923 58 80 30 50 22 24 1,555

10 59 17 30-98 22 19 932 .58-84 30 01 22 23 1.551
17 .59 08 30 94 22 14 949 58 97 30 59 22-38 1,522
IS .58 88 30 94 21 94 945 58 93 30 00 22 33 1,613
19 59 13 30 31 22 82 049 58 01 30 58 22 03 1.488
20 .58 40 36 85 21 61 1,198 58 79 30 02 22 17 1.536

21 58 95 30 88 22 07 970 58 07 35 92 22 75 1,147
22 .59 07 30 89 22 18 1.143 58 87 30 00 22 27 1.482
23 .58 93 30 91 22 02 91 1 58 83 30 59 1,510
24 58 79 30 85 21 ■'» 1.139 58 HI 30 57 22 24 1,507
26 58 91 30 92 21 99 907 58 07 36 00 22 07 1.458

20 . . M . i .10-31 22 43 000 58 80 30 63 1,510
27 .58 95 30 70 22-19 1,101 58 78 30 00 22 12 1,493
28 59 02 30 89 22 13 1,191 58 90 35 71 23 19 .842
20 .58 98 30 92 22 00 1.205 .58 77 30-50 1.281
30 59 00 30 90 22 01 1.010 30 00 22 20 1.611

October December

1 58 98 30 09 22 29 1.143 58 80 30 00 14 1,533
2 59 II 30 22 54 907 58 30 04 22 It. 1.540
3 58 93 35 71 23 22 059 58 77 30 05 22 12 1.552
4 58 58 30 10 22 18 1.129 58 78 30 59 22 19 1 49S
5 59 03 30 « 22 59 1,375 58 85 35 74 23 » 820

6. 58 83 30 54 22 29 1.397 58 78 30 40 22 32 1,236
58 48 36 50 21 92 1,400 58 83 30 58 22 25 1.200

8 58 02 30 51 22 11 1.437 58 87 35 70 23 11 759
9 59 15 30 53 22 02 1.424 58 HI 35 74 23 10 1,072

1U 59 00 35 •W 23 41 744 58 80 30 01 22 19 1.535

11 58 85 30 41 22 44 1,205 58 84 36 00 18 1,543
12 59 01 30 ,i 22 50 1.419 58 89 35 83 23 00 1.042
13 58 90 30 52 38 1.431 58 84 30 1st 22 21 1,537
14 58 92 30 48 41 1.401 58 HI 30 70 22 11 1,576
i i 58 98 30 47 22 51 1.411 58 82 30 00 22 10 1,564

16 58 90 30 40 22 44 1,419 58 84 36 09 22 15 1,483
17 95 35 07 23 28 730 58 84 30 09 22 15 1.560
18 58 91 36 411 22 51 1,130 58 85 30 05 22 20 1,670
19 59 08 35 74 23 .34 001 58 92 35 92 23 00 898
20 58 88 35 09 23 19 1,017 58 80 30 .58 22 28 1.068

21. 58 82 30 44 22 38 1,240 58 87 30 00 22 21 1,304
22 58 SO 30 40 22 34 1,424 58 85 30 00 19 1,529
23 58 75 30 40 22 29 1.413 58 82 30 00 22 10 1.542
24 . 58 89 30 39 22 .VI 1.391 58 82 as 90 22 80 849
25. 59 07 36 49 * 58 1.422 58 94 35 73 23 VI 767

26 58 64 30 54 10 1.4.79 58 91 35 54 23 40 741
27 59 03 30 47 50 1.418 58 89 30 53 22 30 1,346
28 58 08 30 49 22 19 1.138 ;>8 84 30 00 22 is 1.530
29 .58 78 30 40 22 32 1.394 58 83 30 01 22 1.552
30 80 30 40 22 34 1.417 58 92 30 08 24 1.509
31 58 91 36 76 23 16 1,000 58 87 36 03 24 1,502

Relation between gauge reading and datum:—
Zero of headrace and tailraee gauges =■ 1,000 (X) W.P.3. datum.



216 DEPARTMENT DP THE INTERIOR

7 GEORGE V, A. 1917

METEOROLOGICAL STATION, KEEWATIX.

In the Spring of 1913 a meteorological station was established at Keewatin on the Lake 
of the Woods, and from the month of May of that year continuous records have been obtained 
at this station.

The equipment of the station consists of:—
(1) A galvanized iron evaporation tank supported on a raft on the surface of the lake, 

and provided with brass pointer and measuring cups.
(2) One Howard rain gauge.
(3) One thermometer for water temperatures.
(4) One recording thermometer.
(5) One recording barometer.
(6) Wing gauge of the Robertson type.
(7) One hygrometer.

Meteorological Data for M.H.S. Station at Keewatin, Ont., for May, 1913.

Day

Lake

Temi

Tank

>erature

Air Day

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapo- Rain Humi
dity

General

Miles0 Inches Inehes Inehes %
1

hour

3............... 47 3 46 0 (HI 015
4 47 3 54 001 • 195

3 54
(i H 77 Settank

5 70
S 44 5-70 • 14

6-98
9 50 3-48 11

10 50 2-62 24
11 6-82
i-' 44 5-82 07 15 8
l.i 32 6-32 00 16 s
14 27 4-15 •05 V
16 3S 3-88 • 00 03 s
16 3-88 01 16 s
17 40 3-22 (Ml ■065 s
18 44 44 ti»7 •04» 02 s
19 43 6-97 (Ml (mi:> 8
20 43 4S 2-50 07 P
21 16 50 5-48 •10 •0.3 8
22 47 59 5 18 •05

1 -so
■a 4h 47 50-5 3-35 •005 •285 P

u IS 50 51 4-41 09 P
26. 17 •48 5s • 16 1»
20 49 52 63 05 P

P27 50 54 75 •04 •02
28 Û1 53 65 •03 01 8
21» :»4 56 66 •00 •04 8
to 66 6ti 57 •02 P

31 6, 53 60 •06 • 10 8

Average time of observation7.15 a.in. and 6.30 p.m. 
P = Clear, no clouds.
<2 = Small fleecy clouds.
It = Cumuli.
S = Heavy, overcast, threatening
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Meteorological Data for M.H.S. Station at Kbbwatin, Ont., for June, 1913.

217

Average time of observation:—7.16 a.ni. and 6.30 p.r 
P = Clear, no clouds, 
g = Small fleecy clouds.
K = Cumuli.
S —Heavy, overcast, threatening.

Day

take

Temp

Tank Air Day

Velocity
Wind

Direc
tion

Wind
Baro
meter

l'évapor
ation Rain Humi

dity.
( ienera 1

Miles
per Inches %

l 54 00 8-00 04 1'
2 51 52 56 52 2 • 83 •09 20 P
3 50 51 56 49 4-93 04 g
4 53 00 51-5 6-45 11 g
5 53 58 52 3 00 34
6 51 50 43 7 • 39 07 o
7 54 58 40-5 2 84 • 13 p
8 54 55 05 51 2- 14 HE. p

NW. • 10 p
9 56 57 70 59 3-49 HE. 29-81 1*

\w 10 48 p
10 . 54 a-) 01 58 1 92 sw 29 ■ 71 54 p

sw. • 10 68 j»
11. 55 57 tiS 61 6-07 sw. i*

sw 29 • 4 1 10 i»
12.. 56 58 75 67 3-88 p

NW 29 20 04 01 1-
13. . 00 ill -5 69 70 3-81 SW 29 24 H

NE. 29 10 02 •38 8| S
14 63 64 66 3-27 K 29 00 74 i*

SE. 28-90 •03 81 S
15.. • 1 66 68 80 68 • 5 5-59 SW g

w 29 21 01
16 61 61 • 5 68 61 8 • 76 N 29 • 36 71 g

V 29* 10 •11 i»
17 60 60-5 03 1-5 2-33 29 • 40 04 p

29 • 40 •13 g
is 62-5 62 • 5 715 59 1 00 si: 211-41 63 Y

sw. 29 40 •07
19 . 63 63-5 78-5 65 1 36 29 • 35 65 p

sw 29 • 11 • 06 50 i*
20 61-5 62 80 61 5 I-44 NK 29-32 44 p

N 29 • 31 •09 34 p
21 65 01-5 00 5 1 31 NW 29 40 34 p

s\\ 29 30 •13 84 p
6S 69 '.♦0 03 Mill SK I-

29 31 •05 37 p
23 00 07 • 5 07 • 5 4-54 s.w 29-01 53 p

K 28 99 90 p
24 / 65 • 5 66 SI 72 5 4-46 K. 28-91 42 5 1-

28-80 13 63 p
25 66 67 70 5 93 SW 28-76 63 s

sw 28 • 80 •08 lit; s
26 05 • 5 00 70 01 5*65 N 29 • 1 1 42 g

V 29 20 • 18 38 g
65 64 5 5s 5.3 5 NE. 29- 10 s

NE. 29-20 •03 fi
28 i 07 67 71 67 5 E. 29- 15 85 s

E. 29- 10 •00 •28 p
29 I 70 70 94 09 4 • 58 HE. p

si; 29 • 11 •02 39 p
30 . OH-5 69 73 64'5 s 26 sw 28-90 62

\ sw 28-90 16 (Mi 54 8

!»
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Meteorological Data for M.H.S. Station at Kbewatin, Ont., for July, 1913.

Day
Temperature

Velocity
Wind

Direc
tion

Wind

Baro
meter

Evapor
ation ltain Humi

dity
General

Lake Tank Air Day

Miles
0 ° per Inches Inches Inches

hour
1 00 0 00 o 59 0 0-17 N. 29 • 20 •08

090 09 0 73 0 0-13 N. 2(1 31 •05 58 0 £
07 0 07 0 OSO 0-52 •sw. 29-30 •06 55 • ( 1 s
OS-0 070 070 3-79 SK. 29-00 •07 700 y

3. 07 0 07 0 750 509 sw. 01 Q
00-0 00 O 00-0 57 - 5 2-72 S.E 29 lti OS ItMfd 1’

4. . 00 0 05 0 580 N. 29-31 •00 890 y
00 0 00 O 59 • 0 11-14 sw. 07 y

5... 05 0 05 O 01 0 0-30 X. 29-00 •01 •73 94 0 y
00-0 oo o 52 0 53 0 7 07 N. 29-20 •01 OS Si ll

0. 307 SW. 290 p
700 710 Isuo 00-5 2-111 sw. 29-54 08 •01

7.......... 09-0 OS-O 7b u 1-50 w. 29 • 28 • 07 ooo p
07 0 oso 660 01 d 3-14 sw 29-10 •07 80-0 1»

8 00*0 00 o 700 5-95 w. 29-01 01 450 p
050 050 02 • 5 060 23 00 w. 28-91 • 17 Ol 790 s

if 050 03 -S 50-0 5-23 NW 29-20 • 10 050 I-
05-5 00 d 03 0 58-0 NW 29-37 • 14 50-0 p

10. 05 • s 050 02-5 1-71 29-31 i*
Wi 0 00-5 Os-5 56 • 5 5 • (is K. 29 15 •00 57 • 11

11 05-0 04 S 03-0 S 50 s. 28-80 •05 •99 s
05 •,) 04 5 00-0 51 • 7 S- 42 28-70 02 •»2 890 s

12. 050 03 0 5S-5 S-41 SK. 28-6'. ■11.7 Iti 890 s
04 0 03 • 5 56 0 490 lo-:<i SK. 28-841 •04 23 880

13. 05 • 0 00-0 030 4-51 NW. 211 ■ 17 •04 58-0 y
Oh-0 OS • 5 07 0 Hi NW. 29-21 •08 02 400 p

14 04 5 03 5 580 3-19 SK. 29-31 •05 77-U p
os -.» 09 • 5 730 58 • 5 2-91 SK. 211-3.". •06 lib-0 H

15 Will 00 d 030 1 • 30 S. 29-43 •09 72 0 y
07 0 07 •.) 09 5 030 3-74 s. 29-44 •03 79 0 y

10 00 o 00-11 050 SK. 29 • 45 •03 ■ 18 80 o
090 700 720 00- 5 7-31 s. 29 10 03 •01 80-0 y

17. 00 • 0 05 • .* (MS 2-45 s. 29-45 •02 75-0 y
07-9 09-0 75 0 04 • 5 5 89 NW 29-42 OS no y

is 05-S 05- 0 09 7 4 - 3(1 sw 29 40 02 750 P
00 o 00 5 05-5 Olid 9-48 NW 211 37 08 02 0 P

19 00 o 05-0 02 0 OKI NW. 29 39 •03 . 790 P
06- if 00 0 580 03 0 0 09 N. 29 43 05 09 01 0 y

JO 1 -99 N. • 02 ............ y
os-o Os-,» OSO 020 2-90 sw 29 52 (Ml •01 05 • 5 y

21 07 • 5 070 01 5 4-97 NW. 29 • 22 13 82-0 s
07 4 OS-5 71 5 070 7 03 NW . 29-20 ■0.3 • 13 -74-.7 y
07 0 00-2 1 98 NW. 29 15 04 04 0 y
07 ■ .i 07 • 5 00 5 on 2 10-80 NK. 29- 15 (Hi 14 7 s • .5 y

23 00-0 050 57 0 5 IS N. 29 .30 •05 740 p
00 0 oo-li 50 • 5 59 5 4 33 N. 29 30 10 00 0 p

24 60-5 05 5 590 W. 29 38 •03 75 0
07 0 07 d 07 0 590 500 N. 29 30 08 50 0 i*
00-5 00-0 600 3-5*2 SW 29-20 04 00 -0 p
080 09 - 2 770 07 0 5-23 SW. 29- 15 •08 52 0 p

20 00 O 05 -0 0 4 -5 ■1 73 s. 29 00 01 82 0 p
00-5 07-0 71 d 07 0 3-113 S.W 29 OO (Hi 73 0
670 07-0 020 s- 74 NW. 29-20 (Hi 57 0
07 0 00 5 030 01 0 10-5s NW 29-30 (Hi (Hi 02-5 y
060 05-0 02-5 2 - 41 W 29 30 •04 72 0 y07 0 ti7-0 OS-5 59 0 5-99 sw 29 33 04 590 y

29 00 0 00-0 090 3 30 29-24 •00 72 0 y
700 71 0 79 0 75 0 3 • 75 sw. 29-20 05 57 0 p

30 07-0 OS-O 72 II 3 00 SK. 29 10 Ol 82 • 0 p
70-5 71 -5 7 s d 74 • 5 5-35 W. 29 Hi (Ml 57 0 p

31 05 5 05 5 02 0 8-93 w 29 • 18 07 041-0 p
070 07-0 720 03 0 11-11 w 29-25 12 400 p

Average time of observation:—7.15 a.in. and 6.HO p.m. 
P = Clear, no clouds.
Q*= Small fleecy clouds.
11 = Cumuli.
S= Heavy, overcast, threatening.
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Meteoroloc;i<■ al Data for M.H.S. Station at Keewatin, Ont., for August, 1013.

Day
Temperature

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapor
ation Rain Humi

dity
General

Lake Tank Air Day

Miles
Inches Inches %

1 09 U 09 72 0 0 08 w 29 as •08 01 II V
08 0 09 2 78 0 08 0 a ia NW 29 a7 •07 10 0 Y

2.. J 07 0 07 0 72 0 0 40 w 29 35 •08 0 V
08 0 70 81 0 71 0 50 NW 29 37 •05 .39 0 ti

3 J 08 5 09 0 08 0 44 NW 29 45 •08 17 (1 p
70 72 0 70 0 00 0 0 88 W. 29 45 •00 37 II 1*

* j 07 07 0 oa 0 0 89 w 29 34 •08 0 1»
l 08 08 70 0 01 6 50 w. 29 •08 00 0 ii

5. . . J 07 07 0 05 0 08 N. 29 27 • 05 70 0 tj
l 08 0 09 0 70 II 05 4 08 N. 29 40 •10 IS 0 Q

Il . 1 67 0 00 0 59 0 1 20 X. 29 as •03 78 0
70 0 70 0 09 0 02 0 00 29 35 •09 55 0 Q

7..............j 07 00 0 01 0 26 10 •09 08 0
00 0 07 0 0.» 0 63 0 88 28 90 •03 • 09 90 0 s

j 00 (1 05 u 58 0 4 at w 28 87 01 •51 II
i 07 u 07 0 04 00 0 89 W. 28 97 •02 •21 82 II

9. <1 00 0 01 0 1 92 N. 29 15 •08
\ 07 u 05 54 0 52 5 00 X. 29 45 08 •01 74 0 s

10 j 00 u 05 5 59 0 SK 29 54 •08 0 s
l 05 0 04 8 59 0 0 SK. 26 45 •10 73 0 S

11 ) 66 0 01 0 54 05 SK. 29 35 •01 94 (1
l O.i 8 01» 8 04 66 0 1 aa 29 37 •01 •01 81 5

12 j 05 0 05 8 08 0 1 50 sw 29 aa 01 88 (1
t 08 8 71 1 07 0 09 0 0 07 29 ai 04 07 0 p

13 j 07 2 08 0 0 0 04 29 20 •IK! 88 0 1»
1 71 0 72 0 0 7a o 4 18 29 ao •02 82 0 p

14. 70 0 70 0 74 0 1 07 26 00 •02 80 0 Q74 0 70 0 81 0 71 Ù a 9a 26 ao •05 80 0 tj
16... J 70 u 09 0 09 n 0 00 29 20 (Ml 01 0 y7 1 0 70 0 78 0 07 98 w 29 50 •02 1-78 SO II
10. j 08 (1 09 0 04 0 80 sw 29 25 04 75 0 s
i7 ;

71 0 71 0 04 0 64 a 2 V 29 35 •02 79 0
0 71 0 04 0 29

7a 0 0 01 0 54 0 a ao NW 29 52 • 10 II 1»IS 08 u 07 0 00 0 4 it i:. 29 51 •09 71 0 p
70 8 70 0 71 8 oa 0 a 85 26 •04 05 0 p

10 J 08 It 08 0 00 0 a7 si:. 29 50 •075 70 0
09 70 0 08 08 0 4 02 sw 29 40 •m •035 85 0

20 ; 09 0 09 0 71 0 48 V 29 45 •ii.-, 80 0 8
74 a 7a 0 08 0 a 40 w 29 05 02 0 S

21 j 09 0 08 0 oa 0 w 29 • ( 15 •20 74 0 P
00 07 0 01 0 01 11 9a N 29 in • 12 11 79 0 Q

p22 , 07 0 Mi 0 00 0 34 Nl. 29 49 •04 89 0
71 0 70 0 08 0 01 0 i NW 29 10 •05 00 0 Y

Y23 08 0 08 0 00 8 0 08 w 29 37, •67 71 0
08 0 08 0 00 59 0 0 42 N 29 10 ■116 0 P

24 j 09 0 09 0 05 0 a ao sw 29 as •09 02 0 Q08 0 08 0 05 0 55 0 0 on NW 29 20 •04 0 s
26 J 08 0 00 0 00 0 0 00 NW 29 05 075 •015 0 p

09 0 71 0 72 5 58 0 17 17 NW 29 24 ■08 40 0 p
26 00 0 00 0 02 0 9 48 X. 29 •09 09 01 07 0 07 0 00 0 00 0 ao N 29 ao 00 94 0 p
27 07 0 00 0 02 0 i 94 SK. 29 •04 84 0 Q

l 07 0 07 0 oa 0 58 6 88 SK. 29 an •113 •08 90 0
26 00 0 05 0 58 0 . 4 7a w 29 ao •07 •30 83 (1 s

07 0 07 0 59 0 58 0 15 ♦in NW 29 18 •08 • 09 89 0 s
29 00 0 04 0 58 (1 8 98 NW 29 22 •04 S3 0 s

00 0 00 0 00 0 00 0 NW . 29 17 07 84 II p30 j 05 0 05 0 oa 0 2 to SW. 29 10 •02 79 0 Q
Y08 0 70 0 72 0 01 49 SW 29 ia 04 05 0

31 33 00 SK. Y
07 0 08 0 05 0 54 a ao SK. 29 20 •OS 67 0 Y

Average time of observation:—7.15 a.m. and 0.30 p.m. 
P=Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S = Heavy, overcast, threatening.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for September, 1913.

Day

Lake

Temp

Tank

erature

Air Day

Velocity
Wind

Direc
tion

Wind
Baro
meter

Pivapor-
ation Rain “1^" General

o 0 0 0 MHpk
Inches Inches Inches %

1............. / U7-U 680 710 6-6 SK. 29-00 13 69 1-
U7-U 680 700 68.5 5 14 S. 29 05 (Hi 03 81 p2............. ) 64 0 63 0 600 7-46 NW. 29-39 •04 78 P
66*5 680 60 0 600 6 07 NW. 29-50 06 71 P

;«............. 1 66 0 640 58 0 2 48 SK. 29-57 05 72 S
1 660 66-0 62 0 56.5 6-88 SK. 29-46 •05 79 y

4........... ; 66 0 640 58 0 7-91 SK. 29-34 •13 '80 s
66 0 06 0 64 0 59.5 6 74 SK. 29-35 04 90 p
660 65*0 64 • 5 4 36 SK. 29-34 04 87 y
68 0 7U-5 74(1 67 0 3 28 SK. 29 • 29 •02 80 p

6. . . i 66 0 67 0 690 205 SK. 29-25 •01 90 Q
720 76-0 790 74.5 1-78 SK 29-25 10 02 88 P
66 0 64 0 58 0 5-83 NW. 29-41 •01 89 P
66 0 66 0 600 02.5 10-76 NW. 29-60 07 • 23 68 P

8... . i 66 0 64 0 600 2 52 29-70 •07 68 P
66 0 65 0 610 54 5 2-76 29-60 08 68 P

9 . | 65-0 640 58 0 6-86 SK. 29-45 •08 67 s
66 0 68 0 69 0 62 0 9-48 SK. 29-24 10 68 y

10.............i 65 0 640 610 5-22 M\ 29 36 •13 89 s
66 0 68 0 66 0 63 0 2-45 NW 29 40 •07 47 66 p

ii two 62 0 500 4 02 NW 29-45 07 81 p
64-0 03 0 56 0 55 0 1-31 NW 29-50 •15 p

12 . 64 0 60 0 50 0 7-24 N. 29-51 •09 77 Q< 630 650 590 50*0 2-98 N. 29-52 09 53 P
13... 62 • 0 58 0 410 3-37 K. 29-46 •06 92

♦HO 64 0 550 61 5 4-98 K. 29- 10 •Il 60 p
14... 7-38 SK. p

630 61 0 56 0 590 7-51 29 17 10 77 p
15.... | 64 0 630 58 0 5 21 NW. 29-34 • 155 175 83 p

640 640 58 0 55.5 3 31 sw 29-45 ■07 83 p
i6.............; 63-0 61-0 54 0 0-39 SW. 29-47 025 94 <J

65*0 630 600 570 0-84 sw. 29-50 (Hi •005 68 p
17.... 630 610 54 0 0-63 sw 29 45 •04 88 p

64 0 640 62 0 610 2-17 sw 29-36 •05 79 p
18............. 1 63 0 63 0 62 0 *0-51 sw 29 20 •04 69 p\ 640 64 0 66 0 61 O 7-06 29-00 08 71 s
19............./ 640 610 600 7 39 w 29-32 •01 92 pi 63 0 600 600 47.5 7-56 w 28-80 •13 (Hi 84 8
20 610 570 40 0 14 3 NW 29-12 •15 84 8

60 0 67 0 38 0 41.5 21 96 N.W 29-21 12 •015 67 y
2, 27 • 5 N. 29 • 26 62 Q

60 0 59 0 420 39-5 13-5 NE. •12 y
22 59 0 57 0 380 1-98 NE. 29-25 10 91 P

| 59 O 57 0 43 0 35 0 3 29 S W 29-25 •08 49 P
23. . ; 590 54 0 43 0 4-52 SK. 29-35 •08 78 P

i 590 54 0 43 0 380 3 41 SK. 29-35 •08 78 P
24. . / 58 0 54 0 430 3-31 NK. 29-30 07 •01 85 si 58 0 54 O 41 5 41 -5 2 34 NK. 29-30 •03 84 8
25. 57 0 53 0 44 0 0 62 SW. 29 25 •04 85 8

i 57 0 560 50 0 430 4-37 w 29-20 •04 62 S
26.. / 56 0 520 410 2 99 NW 29-15 •06 84 <j

58 0 600 61 0 49 0 21-37 NW 29-32 •08 50 p
570 55 0 52 0 4 06 SW. 29-25 05 76 P
580 560 72 0 57 0 9-13 sw 29-22 •09 42 1»

28... 1 580 58 0 590 4-48 w 29 10 •05 68 P
59.5 202 NK. P29.. .|

560 54 0 48 0 8E. 29-18 •08 87 P
590 61-0 62 0 3-18 SE. 29-25 •04 60 p

30 . [ 50 0 580 54 0 SK. 29 19 •03 88 P
60 0 63 0 74 0 2-87 SW. 29-20 •01 47 P

Average time of observation :—7.1f> a.m. and 6.30 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S = Heavy, overcast, threatening.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., fur October, 1913.

Day
Temperature

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapor
ation Rain dity.

General

Lak.' Tank Air Day

1. -J
2. ) 

3.

57

58
57

57
.56
.59
56

56
62
.50
62
50

°
Miles

N.W

SW
8W.
SW

Inches

28 • 85

28-80

Inches

•02
• 065
• 1 Mi
•05

Inches

•015

%

85

63

H
H
P
R
P

55

53

10-3

14
II

1 •X HI .50 .55 2 • 9 NVN .
4 56 to NK. •05 R

54 49 45 2-8 NE. 28-87 •05 79 K
5. . i 55 .54 0-7 NE. •03 •64 s

\ .54 42 10 0 • 0 NE. 28-77 •04 •32 81 s
6. .J 54 53 to 4 4 NE. 04 •01 s

l 54 53 43 38 9 4 NE. 28-73 •03 80 s
7. / .54 52 44 SW. • 03 1»

l 54 52 .54 43 11-8 SW. 28 SO •73 89 s
8. / .55 .57 .53 38 NE. •03 Q

.55 56 2-0 NE. 28-90 70 K
9. ) 56 .55 2-7 NE. •02 s

56 55 59 47 .3 • 5 NE. 28 • 8.5 • 02 •Oh 8.5 li
10. .55 56 59 1 4 S. •02 s

.54 4.5 46 4 l SE. 28 41 •03 98 91 s
h j 54 53 48 1-7 SW 00 s

54 52 50 10 1 0 NW 28-55 ■ 08 s
12. / 52 50 48 1-8 SW 28 • 8.5 11 R

52 53 48 10 1 0 SW 28-0.5 02 •02 90 Q
13 / 52 .51 .52 5 • 9 SE. 28-80 03 1*

.54 .57 62 1 l 0 SE. 28-73 •01 83 Q
14 .53 52 6-4 SW. 28-65 1 1 R

52 .52 16 49 7-9 NW 28-82 •00 74 s
15 .52 .50 39 0-4 NW 29-15 08 y

\ 52 .52 45 37 Hi 29-19 • 05 62 p
lti / 52 49 39 NE. 29 • 25 p

51 .51 42 37 NE. 29-2.5 • 07 til V
17 1 .50 48 41 0-8 29-17 1M p

\ 50 50 44 42 8 4 SE. 29-00 •08 74 s
1» ) 50 49 10 5*8 NW 28-94 •05 H

50 .50 38 38 .5 • 0 NW 28-90 IHi y19 }
49 47 5-6 N 28-96 •04 s
48 45 28 30 8-6 N 28-99 •0.5 70 H

30 ) 48 44 20 .5-0 N. 28-70 •04 R
l 47 43 20 30 lti N 28-72 (Mi 73 S

21 40 43 20 2 • 0 NW 28-70 •03 s
46 44 19 3-3 N 28-07 •03 71 R

22 46 44 30 30 SE. 28» * 07 00 s
46 45 35 3 • 9 28-67 ■01 loo s

23 j 46 4.5 36 3- 1 S. 28-50 •02 s
16 45 38 33 5-9 S. 28-40 •02 •16 95 s

24 j 46 45 38 3-7 NW 28-73 •07 ,8
lti to 11 37 NW 28-80 •03 02 84 y

25 46 45 37 3-9 NW 28-81 •04 •03
46 4.5 37 40 1-4 NW 28-92 •01 •00 91

26 45 43 32 1 V NW 29-00 •04 y
4.5 43 32 3.3 4-9 28-95 •01 100 S

27 44 43 34 N W 28-72 02 s
44 43 3.5 30 1 - 2 NW 28-70 111 p

2h j 4.3 10 34 5*4 NW. 29-08 p
43 41 21 20 NW 29 13 •14 88 H

29 .1 43 40 17 NE. 29- 10 s
43 40 21 19 29 13 97 P

30 42 40 21 SW 29 10 H
42 40 27 24 4-7 SW 29 16 h7 p31 ) 41 40 21) to SW 29-20 R
41 42 37 31 10-2 SW 29-10 " y

Average time of observation:—7.15 a.m. and 6.30 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S = Heavy, overcast, threatening.
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Meteorological Data foh M.H.S. Station at Keewatin, Ont., kor November, 1913.

Day

Lake lank

rature

Air Day

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evupor- Rain Humi
dity.

General

Miles
0 per Inches Inches Inches %

hour
1 j 11 39 33 30 SW 28-97 • 03 u

L u 41 41 37 0-7 sw 29-27 •05 74 <i
2 11 13 38 s. 28 • 79 •02 Q

t 14 43 41 18-3 29-09 •05 70
A 11 10 34 2*2 N W . 28-90 it

41 39 28 30 7-8 NW. 29-20 • 00 79 K
4.. 11 40 37 40 SW. 29-02 05 V

41 12 49 28 8-7 sw. 29-32 • 09 07 V
11 11 42 2 • 0 sw 28-70 •03 tj
41 42 44 44 3-5 sw. 29-00 •04 03 ti
11 10 11 2-7 SE. 28-49 •03 s
41 44 45 41 1-1 SE. 2S-79 •02 88 s

7.... 11 40 33 2-9 NW. 28-73 •02 s
41 40 20 41 12-9 NW. 29-03 Ice 95 tj

20 1-7 NW. 29 03
........... 29 20 5*0 NW. 29-33 8<

9. j 1 *7 N W. 29- 10
14 27 0-2 NW. 29-40 72

10 j 10 2-4 NW. 29-08 It
18 11 NW. 29 • 38 R

11..
L

20 2*5 28-70 It
33 24 50 S. 29-00 •05 84 i<

12 30 4-3 SW 28-00 K
35 33 50 28 90 95 It

13 5-2 \\ . 28-85
24 27 91 NW. 29 15 87 s

14. 14 5-5 29 13 1*
1 21 30 SW. 29 43 90 p

15 j 32 20 W. 28-95 S
:i.-> 28 9*2 w. 29 • 25 loo s

10. j :u. 3-9 sw 28-04 It
35 01 28-94 91 K

17. 41 2-5 28 ■ 00 P
10 10 3-8 sw 28-90 80 P

18. 0-5 NW 28 • 85 11
28 30 01 W 29 15 88 <i

HI 36 2-7 SW 28 • 55 s
28 29 101 w. 28-85 85 11

20 . 3-0 sw. s
39 34 7-3 sw. 28-88 79 s

21 38 1-3 28-48 •03 8
33 35 7-2 NW 28-78 01 •02. 95 8

22 11-4 NW. 28-82 8
28 13-5 NW. 29 12 89 K

23 30 1-2 NW. 28 92 (J
35 32 3-3 W 29 • 22 •05 09 P

24 34 9-4 SE. 28-92 U
35 32 3-7 w. 29-22
30 2-8 NW. 28 • 82 8
30 24 7*5 NW. 29 12 73 u

2b 24 3-4 NW 29 • 05 11
29 30 5-8 SE. 29-35 70 (j
32 5-9 SE. 29-02 8
37 35 4-2 SE. 29-32 80 «

28 30 2-3 SE. •29-00 8
39 38 20 SW 29-30 90 s

29 39 4-3 sw 28-94 s
30 35 4-9 SW. 29-24 •40 100 8

30 4-2 NW 29-0.3 8
33 14 SE. 29 33 •02 95 s

Average time of observation:—7.45 a.in. and 5.00 p.m. 
K = Clear, no clouds.
Q = Small fleecy clouds.
It = Cumuli.
S = Heavy, overcast, threatening.
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Meteorological Data for M H S. Station at Keewatin, Ont., for December, 1913.

Temperature Direc
tion

Wind
Velocity
Wind dity

Inches

29-28

29 11

12.

28-HO

N.NN .

28 • 82

Average time of observation:—7.45 a.m. and 5.00 p.m. 
P*»Cl ar, no clouds.
Q = Small fleecy clouds.
H = Cumuli.
S = Heavy, overcast, thr ateuing.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for January, 1914.

Temperature Direc
tion

Wind
Velocity
Wind

Tank

Average time of observation:—7.45 a.in. and 5.00 p.m.
Precipitation measurement on the 8th includes snowfall of season to date. 
P=Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S* Heavy, overcast threatening.
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatin, Ont., for February, 1914.

Day
Temperature

Velocity Direc- Ram- Evapor
ation

Humi-

Lake Tank Air Day
Wind Wind meter dity

1............. i

0 °

-10

0
Miles
hPer Inches Inches Inches %

P
P
S
8
P
Q
8
R
P
Q
P
P
P
y
R
R
p
p
p
p
p
p
p
p
Q
y
p
p

2............. f
5 28-75

10
13

- 1
4

- 5
- 2 
-29 
-10 
-32 
- 0 
-34
- 9 
-20 
-10 
-31 
-10 
-30 
-10 
-40 
-14 
-30

0
- 3

2
-17

4

4*4
00
4- 3
2- 5 
1-6 
1-7 
0-8
7- 0 
1-5 
10 
0-9 
0-5
5- 4
5- 5
6- 3 
70 
1-9
1- 3
3- 5 
0-9 
0-1 
3-3 
50
8- 2 
0-7
2- 7

NE.
N.

NW.
N.
N.
N.
W.
W.
sw.
s
s
s

SE.
w.
w
w.
N.

NW.
W.
s
8

SE.
8

W.
w.
w.

3............. | 10 28-75 •11

4............. !
- 1 28-95

- 4 29-05

6............. f
-20 29*10

7............. i
-20 29-00

8............. | -20 28-80

9............. | -15 28-70

10.............| -22 28-75

11............. } -23 29-15

12.............
-20 29-40

13.............
-15 29-35

U.............
0 29-00

{
16............. /

- 6 29-10

10............. 1
1

-18
4

-22
8

-20
- 3 
-20 
+ 11
- 0
- 9 
-26
- 4

”5
8

18
20
31
22
30
34
40

- 1 
- 1

- 8 3*5
0-4
0-7
1-5
1-3
40

14-7
5-2
1-7
1-6

8.
E.
E.

NW.
8E.
W.

NW.
SW.
E.
8

28-75
p
8
P
y
y
p 
p 
p 
p 

' s 
p

p
p
p
ys
y
y
p
p
p
i»
y
s
p

<
i7............. ;

- 0 28.80 •09

- 2 28-85........
..................

- 4 28-85

20............. i
21..
22............. |

-12 29-00

0 28-85
7-4
90
3-9
2- 7 
1-8 
30 
50 
0-0
3- 1 
30 
3-4 
2-9 
5-1

14-2
140

W.
N.

NW.
W.
8

SE.
SW.

8
SE.
SE.
S
S.
8
8

W.

-10 28-75

23............./
-20 28-20

24.............
- 0 28*25

25.............

20.............

n 28*95

20 28-75

27.............
24 28*90

28.............
32 28*45

2 28-70 •22

Average time of observation:—7.45 a.in. and 5.00 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S■ Heavy, overcast, threatening.

25f—16
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for March, 1914.

Day
Temperature

Velocity Direc
tion

Wind
Baro- Evapor

ation Rain Humi- General

Lulu- Tank Air Day
Wind meter dity

0 • 0 0 Miles
per

t 11-4

Inches Inches Inches %

1........... 1 -20 8 P
8 4 28-72 p

2........... 12 20-1 8E. «
Q
Q

< 20 21 6-9 8E. 28-31
3........... ) 22 3-9 w.

33 24 9-2 W. 28-42
4........... / 3-4 8E. R

35 21 5-9 E. 28-04 •09 <1
R) 30 4-0 NE.

34 30 2-2 NE. 28-21 S
ti | 27 0-9 N. <i

32 28 4*5 NE.
N.

28-51 •20
14 2*3 P
30 20 1-8 NE. 28-70

8........... t 0
26 12 29-05

9.......... / 0 1-3 NE.
20 10 2-2 NE. 28-92

10 ........ 6 2*8 NE.( 25 15 2 0 NE. 29-27
11.......... i - 4 4*8 SE. P

25 12 6-4
4-7

SW.
W.

28-65 I»
12. . . 13

33
P

< 24 5-7 NW.
S.

28-52 Q
p13.......... 26 3-5

42 32 3-7 S. 28-14 a
p14. 20 4*1 NW.{ 40 31 2-8 s. 28-28 . Q

15........... 38

16 ) 40
13

36 8-5
16-3

w.
NW.

27-82 •01 Q
1 20 16 18-8 NW’. 28-26

17........... I s 4*2 NW.
io 19*3 NW. 28-63

18........... 2 3-4 N.{ 18 7 3-6 N.
E.

28-80
19........... - 1 17 P{ 18 4 17 SE. 28-82 <i

ti20........... i 9 1-7 SE.
\ 27 12 14 NW. 28-70 65

21........... / 0 5-1 NW.< 19 7 0-9 SW. 28-89
16 0-1 N.\ 20
12

i? 7-2 NW. 28-65
23........... 9 0 W.

32 22 113 SW. 28-26 79
24........... ( 24 2-8 W. 87 Q

<1
<1
<1H

26 23 4-2 N. 28-28 64
25.......... / 8 6-3 N.

20 13 6-4 N. 28-15
26.......... 12 2-6 S.

17 14 1 6 N. 28-38 R
27.......... 12 3-3 NE. P

27 14 2*7 SE. 28-68 76 Q
U
<1

28........... / 29 4-3 S. 89
i 35 30 2-8 N. 28-48 91

29. / 30t 37 32 2-4 SE. 29-15
30 28 3-7 8. 77 P1 47 32 2-4 S. 28-76 73 P
31.......... 32 3-3 S. 79 Q{ 40 33 2-4 N. 28-34 76 H

Average time of observation:—7.45 a.m. and 5.00 p.m. 
P = Clear, no clouds.
(j = Small fleecy clouds.
R* Cumuli.
S = Heavy, overcast, threatening.
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SESSIONAL PAPER No. 25f

Meteorological Data eor M.H.S. Station at Keewatin, Ont., for April, 1914.

Day
Temperature

Velocity
Wind

Direc
tion

Wind meter
Evapor

ation Rain dity
General

Lake- Tank Air Day

Miles
per Inches Inches %

hour
1 36 1 • l X. 82 R( 34 39 34 1*9 NW. 28-64 •23 84 R2............. | 2K 5-5 N. 77 R

84 26 20 69 N. 28-70 •Oh 88 R3............j 20 5-9 NW’. Q
84 29 22 7-8 W. 28-85 89 Q

4 . / 20 6-2 NW. Q
84 29 22 11*1 NW. 28-80 35 Q

32 5*0 SW. 74 Q
34 32 24 5-0 s. 28-65 79 Q6 i 32 3*7 w. 90 R
84 28 26 1-2 N. 28-57 77 R

10 4» N. Qi 84 26 14 6.8 NW. 28-95 ■23 75 Q
8 J 20 4 • 6 N. Q

1»84 34 4-3 NW. 28-90 819. | 26 4-2 S. 88 1»
85 41 24 8-4 s. 28-40 84 Q

0 34 5*2 NW. 90 It
84 27 27 1-3 27 «7 65 R

1 20 8-1 s. Q
32 49 26 11 w. 28-27 77 <12........../ 15 3*2 NW.
83 20 28-703 1 29 2-8 SE. 89 Q
33 50 40 2-7 s. 28-67 71 Q

4 35 1-8 N. 82 1»
19 39 2-0 N. 28-58 67

5............/ 43 4-5 W. 78 1>t 57 44 1-4 NW. 28-47 77 P
i; ........ / 42 1-6 w. ti

36 43 3 • 6 K. 28-62
7............/ 47 2-6 N. 89 Q

< 36 49 45 2-3 N. 28-60 •05 80 R
s 37 5-6 NW. 91 Qi 36 30 33 91 N. 28-47 •29 <j
9............ 12*3 NE. (}{ 32 24 28-65 •87 90 Q

>0 . / 28 1-4 s. Q
j 34 38 32 10-3 s. 28-35 13 83 (j1 i 36 1-8 NW. 56 Q

35 40 34 15 0 w. 28-65 •06 •01 84 P
•2 32 3 1 s. 90 r

35 51 34 2-7 s. 28-90 p
i.3 / 39 4 4 s. -01 92 R

36 47 40 70 SE. 28-70 •03 86
'4 { 45 4.4 SE. 89 it

36 49 42 41 SE. 28-60 •01 02 74 R
>5 . / 44 1 4 s. 85 R

\ 36 49 43 20 S. 28-37 •02 •01 87 R
>(> / 53 20 s. 75 R

56 48 28-47 •05 82 R*7. j 36 51 N. 73 R
37 36 32 0-7 NE. 28-75 •01 65 R

*s / 30 100 NE. 89 Q
35 38 30 13 2 N. 28-80 83 P

>9 / 36 7-5 N. 91 R
35 54 .37 3 6 SE. 28-05 •18 48 R

0 f 41 4-2 S. 69 Q
1 36 45 35 3-4 S. 28-95 •01 79 Q

Average time of observation :—7.45 a.m. and 5.00 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
It = Cumuli.
S = Heavy, overcast., thr atoning.

25f—16*
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for May, 1914.

Day L|ik(,

Tempe

Tank

rature

Air Day

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapor
ation Rain Humi

dity.
General

Miles
per Inches Inches Inches %

hour
1............. i 43 40 s. 01 02 88-0

37 63 50 41 sw. 28-65 •02 51-0 tj2............. | 54 4-2 sw. 76-0 (j
38 64 52 2-6 s. 28-41 77-0 Q3............. i 51 30 SE. 94-0
38 48 4-8 SW’. 28-35

4.............( 52 2* 1 NE. 94 0 P
38 67 56 18 NE. 28-30 67-0 1»5.............I 50 3-8 S. 77-0 P
38 70 54 5-4 S. 28-40 R

0.............f 43 3*2 s. 02 • 0 R
38 42 40 6-5 NE. 28-45 88-0 R7.............} 46 3*8 E. 03 ■ 0 P
38 64 44 4*3 N. 28-70 57-0

8. . 2*7 S. Q( 40 60 44 7-9 sw. 28-65 63-0 Q
0............./ 3-5 s.

40 56 45 2-8 NW. 28-40 • 02 77-0 Q
10............. / 48 79-0

39 40 5-1 N. 28-7511.............j 44 2*2 NE. 78-5 PI 39 38 4 0 NE. 28-95
12............./ 44 2-2 S. 85*0 P

38 38 48 7*2 w. 29-00
13............./ 53 5-0 NE. •08 750 Q

40 40 55 44 5-3 NE. 28-95 •01 •too <j
14 48 2-6 N. •08 870 Pi 42 42 66 43 4-7 w. 29-01) •01 62 0 p
15............./ 52 2*2 s. •02 630 P

42 42 55 44 3-6 S. 28-90 •00 620 P
16............./ 60 2-8 N. • 06 670 Q

42 42 72 52 28-80 •00 450 Q
17............./ 62 5-4 S 600

43 44 63 58 8*3 S. 28-75 600 Q
18............./ 58 5-7 s. 73 0

42 42 60 56 0*2 W’. 28-75 •04 76-0 tj
10........... 63 1 -8 s. • 20 74 0 R

46 46 58 54 30 s. 28-70 •25 72-0 R
20.............f 56 2-4 s . 83 • 0 Q

48 48 72 55 2-0 s. 28-70 •01 72-0 tj21.............| 50 1 -0 W’. 87-0 q
44 44 56 40 19-8 NW. 28-75 •01 77-0 Q

22........... f 46 1-8 s . 87-0
43 43 52 45 0-5 s. 28-80 •03 •02 500 R

23............. / 50 4-3 w. •06 50 • 0 (2
46 40 01 45 3-5 w. 28-72 •02 490 tj24.............| 59 3-0 SE. • 05 67-0 R
48 48 67 4-8 S. 28-45 71-0 P25............. | 61 4-4 s R
47 48 77 60 1(1-4 w. 28-20 •38 530 R26.............| 63 150 W’. 84-0 P
47 48 75 60 32-2 w. 28-47 •02 63 0 P27............. j 61 5-0 s. 700 P
48 48 74 58 3-6 8. 28-78 •02 54-0 P28.............| 63 2-5 s. 74-0 Q
50 50 89 56 6-8 s. 28-(K) •03 •13 890 tj29.............j to 50 56 34-2 w. 88-0 p
50 52 64 55 21 1 w. 28-57 •72 52-0 tj

30.............( 40 40 60 4-8 •05 58-0 Q
51 53 73 57 9-0 s. 28-73 •03 44 0 H31.............|

55 28-SO

Average time of observation:—7.15 a.m. and 6.30 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S—Heavy, overcast, threatening.
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatin, Ont., for June, 1914.

Day
Tempe

Tank Air Day

Velocity
Wind

Direc
tion

Wind
Baro
meter

Miles
per Inches

hour
1............. j 52 52 57-5 0-7 S.

57 58 70-5 60 2*2 w. 28-802............. ) 53 53 04 0 2-7 S.
57 58 74 0 60 4 0 s. 28-63

3............. / 54 640 4-4 s.
05 0 62 80 8. 28-50

4............. / 53 54 58 0 13*2
08 0 55 114 E. 28-65

5............. / 52 52 54 0 13-3 E.
55 50 680 56 14-2 S.E. 28-65

0............. / 54 54 50 0 13-3 s.| 70 0 60 8-3 E. 28-45
00 74-0 6-2 SE.

770 70 28-42
8............. f 01 02 07-0 4-7 sw.M 04 790 76 3-6 8E. 28-87
1)............. f 58 59 030 0 0 w.

700 04 7-7 SW. 28-5310.............| 57 57 00 o 10-4
tiO 01 72-0 03 13 0 w. 28-45

11............. / 56 50 58 0 3 • 9 N.W
04 0 55 7-7 w. 28-70

12............. / 57 57 01 0 4-7 W.
00 00 740 55 101 NW. 28-73

13 58 58 00 O 4-5 SE.
50 00 700 58 12 2 sw. 28-90

14 . . . . j 00 00 780 27-2 N.
00 00 06 0 60 10-6 N. 28-94

15............. J 59 58 630 3-3 s.
64 04 76 0 <H) 4 4 SW. 29 00

10 00 00 08 0 5-3 SW7.
00 00 760 00 11*2 sw. 29-13

17............. j 00 00 07 0
00 08 730 05 7-9 sw\ 28-65

18 . . ? 58 58 180 5-9 NE.{ 00 00 040 56 111 NE. 28-65
10 J 58 57 54 0 10 9 NE.( 020 50 4-4 SW7. 28-70
20............. J 01 04 0

03 63 79 0 72 6-8 w. 28-70
21............. i 00 06 74 0 8-7 NE.

04 04 73 0 62 28-85
02 02 01 0 5 0 S.
03 03 700 60 5-2 w. 28-60

23.............J 02 02 700 9-3 sw.
02 28-5524............. }

02 62 080 6-9 w.< 04 04 69 0 00 12-3 NW. 28-8525............. 1 01 01 62 0 0-4 N.{ 03 03 03 0 54 4-5 N. 28-85
20 . . . J 01 00 02 0 2-4 SE.

04 03 74 0 56 10-3 SE. 28-76
27. . f 61 00 01 0 12-8 E.

02 62 66 0 62 14-2 E. 28-65
28........... t 04 64 08 0 3-3 s.

03 03 00 0 58 28-762!» ...j 63 62 07 0 1-7 s.
03 03 710 00 3-7 NW. 28-85

30 . . / 05 0 2-7 SW.
68 1-7 8. 28-75

Average time of observation :—7.15 n.m. and 0.30 p.m. 
P■ Clear, no clouds.
Q = Small fleecy clouds.
It = Cumuli.
S = Heavy, overcast, threatening.

Evapor
ation ltain Humi

dity
General

Inches Inches %

91 P
•18 86 (j

87 P
•04 78 R

1 -72 90 (j
•05 80 Q
•04 88 <i
•03 07 <j
•06 88 P
•06 71 P

82 R
81 Q
74 P
03 Q

•42 75 Q
1-25 79 Q
112 84 R

59 Q
•04 90 P
•03 80 p
•03 88 R
•03 •02 70 Q
•04 88 P
•05 74 P
•05 83 P
•05 48 P
•06 40 R
•02 44 P
• 05 04 P
•05 82 P
•05 85 P

06 P
•03 90 P

86 P
■05 86 R
•08 65 P
•06 76 P

04 R
90 P

•05 67 p
•08 01 p
•03 57 P
•03 •09 89 Q

■05 81 Q
80 P

•12 85 P
•08 95 P
•06 79 Q

55 R
•06 74 p
•20 43 p
•03 89 R
•0<f 01 R
•09 62 lj
•03 01 (j
•05 71 P
•09 64 <j
•03 U
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for July, 1914.

Day
Temperature

Velocity
Wind

Direc-
Wind
tion

Baro
meter

Evapor
ation Rain Humi

dity Genera
Lakn Tank Air Day

Miles
per Inches Inches Inches %

hour
1. N. I»

1 65 65 75 65 2-3 NW. 28-53 •16 •02 78 V
2............./ 61 61 68 5-5 sw. 81

66 66 75 64 5-8 sw. 28-55 •05 •(H) 70 S
3.............j 64 64 69 50 sw • 02 85 <i68 70 73 68 2-9 w. 28-45 •06 ■07 73
4 66 66 72 1-2 s. 77

73 74 78 62 2-9 8. 28-50 •00 •04 60
5............ 68 68 74 2-8 s. •03 •00 78

70 70 78 70 6 1 8. 28-52 •04 75
6.............f 70 70 72 w. •(H) •01 86

67 67 67 05 12*7 w. 28-35 •02 •(H) 757.............| 66 66 64 11-5 N. •00 70
68 5-1 N. 28-75 •00

8............j 68 68 66 2-8 8. •18 73
69 69 71 64 6*3 SE. 28-59 •(H)

9 69 69 71 SK. • 43 86 1>
76 5-7 SE. 28-53 •00 1»

10 69 69 70 4-8 SW. •02 •ill 8369 7\J 73 68 10 sw. 28-53 •06 •03 84 s
11 6-8 SK. •02 •(H) 95 (j

65 8(1 E. 28-48
12 70 70 69 66 4-7 N.

28-44 10518 70 71 74 10 6 N. •04 •01 86 P
73 74 80 7-5 SW. 28-52 •05 •00 79 V

11 73 73 77 4-7 sw. •03 •(H) 87 !»
76 79 70 24 0 s. 28-33 R

15. . 72 72 71 22-9 sw.
73 73 70 71 28-60 • 05 0() 95 R16.............1 69 69 61 8-7 w. •00 •(H) 94 Q
70 70 66 58 14-8 w. 28-83 •07 •07 90 <}

17.............I 68 68 49 115 N. •01 • 19 \{
70 70 66 55 90 sw. 28-45 •13 •01 80 P18... . j 68 68 63 3-5 sw. •09 •00 79 i’
70 71 70 63 70 SW. 28-57 •05 •01 72 V

19 70 70 65 4-7 •05 •00 1>
70 71 70 64 1*9 28-60 •08 •(H) 90 1’

20 . 6s 69 72 4-7 E. •04 •00 75 1'
76 77 84 73 1-9 28-60 •02 •(H) 84 1»

21... . 1 71 71 75 3-9 s. •05 •(H) 74 1'
73 73 77 76 80 w 28-66 •(H) 70 I»
09 69 65 5-2 w. •08 1(H) 1»
71 71 73 66 28-47 •03 65 I»

23 .........../ 69 69 65 3-8 SW. •03 85 p
68 67 4*6 SW. 28-50 1»

24.............| 70 70 69 2-3 sw. •09 81 |>
73 73 74 71 10-7 sw. 28-52 •06 •02 74 R

25.............J 74 74 78 13-9 sw. •01 •02 87 1»
73 73 79 72 14-6 sw. 28-44 68 P

26 76 82 s. • 12 76 j>
74 74 82 77 7-5 s. 28 -00 •01 80 P
73 73 74 6-3 s. •03 •01 1»
76 76 83 75 9*6 s. 28-58 •09 49 V2h . 74 74 72 7-7 sw. •09 82 1»
73 73 77 73 sw. 28-72 •02 74 1»

29 73 73 65 6*4 s. ■ 10 85 1*
73 74 72 71 4 6 s. 28-68 •04 86 p

30 .. .. i 72 72 68 3-2 sw. •06 •22 95
75 75 72 1-5 sw. 28-50 •04 96 p

31 71 71 62 6-0 w. •04 94 1*
75 72 4-6 w. 28 • 65 100 R

Average time of observation:—7.15 a.m. and 6.30 p.m. 
P=Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S = Heavy, overcast threatening.
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatin, Ont., for August, 1914.

Day
Tempe

Tank Air Day

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapor
ation Rain Humi

dity
General

Miles
per Inches Inches Inches %

hour
73 73 71 •03 1»
75 75 70 0-8 w. 28*45 •04 70 1»

2. . . . . . . . i 70 70 41 N.E •00 48 I»
73 73 70 28*04 • 15 Q3............. | 72 72 00 3-3 w. •02 •05 90 1»
75 75 s2 10-3 NW. 28*47 01 p

4 . 1-9 8E.
77 77 83 4-5 SW. 28*50 •04 Q5............. j 72 72 07 9-3 NW. •04 R

\ 72 72 72 12 0 NW. 28*29 • 18 R
li ../ 71 71 02 0-1 NW. • 10 84 Q

72 72 08 1*2 W. 28*48 •12 58 1»
7............. / 09 09 02 4-3 SE. • 12 74 P

73 73 78 0-1 SE. 28*43 * 10 Q
8............./ 71 71 08 •08 81 Q

71 71 70 5*8 S. 28*15 •06 71 p
if 70 70 00 2-8 w. 66 Q

71 71 00 28*30 • 12 90 P
10 71 70 02 10 N. ■08 71 y{ 71 71 04 28*51 74li ; 08 08 04 5-3 NW. 28*08 •05 79 P

7(1 70 07 3 • 1 w. ■06 P
12.........../ 70 70 31 SW. •08 75 P

09 09 02 0*9 s. 28*57 • 06 79 1»
13.............j 08 08 02 4-5 w. •02 59 P

08 08 02 11-3 NW. 28*51 •09 50 P
14 08 08 00 9-7 N. •09 83 P

09 09 00 0-2 NW. 28*52 •00 Q
15........... j' 07 07 02 1-8 s. •02 •01 89 <j

08 08 02 5-4 E. 28*41 •05 •23 09 P
Hi 74 82 1 • 1 s. • 09 48 q

28*28 p
17 j 08 08 05 4-3 N. ■07 •10 80 p

09 70 79 3-8 N. 28 ■ 40 •00 1»
IN........... 09 09 02 1-8 N. •05 1»\ 72 72 75 1*2 N. 28*01 •05 58
111 .. 09 08 02 2*3 N. •02 1»

72 72 72 2-3 8. 28*04 •02 05 p
20 08 08 00 0-7 W. •03

70 70 09 5-4 NW 28*01 •05 43 1»21 .) 2-9 N.
2-4 N.■i i. . | 08 08 05 2-7 SE. •12 R

08 08 00 28*55 •07 •25 89 R
p23 . / 08 08 58 9-6 N. •15 83

00 00 55 28*63 •04 88 p
24 .. r 00 04 50 5-7 E. •15 74 P

08 08 50 4-3 NE. 28*76 •03 R
25............. / 04 04 52 0-5 E. • 12 75 1'

04 04 52 9-5 NE. 28*84 •03 •21 88 R20.............j 05 05 54 5*2 NE. •08 •14 70 P
04 04 59 40 N. 28*72 •03 R

27 . / 04 04 54 0-2 E. •03 88 R
04 04 02 1-2 S. 28*77 •00 79 R

28 04 04 59 3-9 S. •09 89 P\ 04 04 04 0-8 S. 28*54 79 R
20.. 04 04 58 0*5 w. •47 89 R\ 00 00 65 3*5 s. 28*28 •04 •07 90 R
30 04 04 59 1*5 •03 •03 Ri 00 00 04 28*43 • 09 p
31...........j 04 64 02 5*1 s. •03 •30

v 00 00 72 5*5 w. 28*00 •03 82

Average time of observation :—7.15 a.m. and ti.50 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
8*= Heavy .overcast, threatening.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for September, 1914.

Day
-

Tempe

Tank

rature

Air Day

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapor
ation liain Humi

dity
General

Miles0 per Inches Inches Inches %
hour

1............. j tvi 04 50 4-8 W. 00 88 Ri 02 02 58 4-9 W. 28*32 • 09 89 R
2............. j 02 02 52 8-4 W. •03 88 It

03 03 54 90 w. 28-34 •05 •10 88 H
3............. 1 (M) GO 48 14 1 NW. 87 R

03 03 04 12 0 NW. 28*49 1*05 70 P4............. | 03 03 52 4.4 w. •12 88
04 04 04 3-5 SE. 28*52 •06 75 P

5 . . 02 02 50 2-8 E. •02 77 R{ 02 00 55 9-4 E. 28*34 •05 •14 82 K
«........... 30 NE.1 00 59 50 28*50 •14 • 17 74 R
7............. 1 7-8 E.

\ 28*05
8............. 1 59 53 3-2 E. • 16 82 P

1 00 20 E. 28*90
9............. I 00 00 57 7-0 8. •06 83 Q

&59 58 55 120 8. 28*75 •00 94
10............. f 59 59 57 50 SW. •53 83 s

02 02 05 30 8. 28*52 •02 78 p
11 2-1 8.

05 00 07 2-5 8. 28*54 •08 76 I»
12............. i 02 02 03 00 8. •02 84 I»

28*71
13........... ; 10-7 8. I»

28*60 R
14 10-2 W. •87

13-8 8. 28*52
16............. / 00 00 50 4-9 8. 82 R

\ 02 02 59 8-5 8. 28*52 68 p
10............. J 00 00 59 11-5 W. •92 81 P

00 00 00 11-2 W. 28*33 65 R
17........... / 59 59 52 1-5 8. 88 R

03 03 00 80 8. 28*83 •07 58 P
18 . 59 59 59 9-7 8. •05 •05 89 S

Gl Gl 04 9-7 SE. 28*63 90 s
19 7-4 8.

9*2 SW. 28*75 1*11
20 3-9 NW.

28-è2 •12
21 4-8 w. •05

00 00 51 9-7 N. 28*11 •04 87 8
22 58 58 44 13-9 NW. •04 79 R

59 59 40 131 NW. 28*44 89 Q
23 59 59 51 31 w. •07 84 Q

GO GO 50 1-7 E. 28*48 •06 09 P
24 50 50 44 81 N. • 06 82 Q

I»
.... ,

57 50 81 N. 28*54 -04 59
25 . 50 50 53 2*4 8. 05 78 P

59 59 01 5*5 8. 28*73 •00 71 P
■JO 58 58 55 3*3 8. • 12 91 Pi GO 00 03 3 0 NE. 28*01 70 P
27 . 02 02 02 10*5 SE. 79 p

28*67 -09
28 . / 13*2 8.{ 58 58 56 4-5 8. 28-52 •10 82 H
•29 58 58 51 5*9 NW. •02 94 P{

58 68 55 31 NW. 28-67 •08 82 l>
to. 57 57 50 4.4 s 79 P{ 00 00 05 4*8 8. 28*64 64 P

Average time of observation :—7.15 u.m. and G.30 p.m. 
P — Clear, no clouds.
<2-Small fleecy clouds.
R = Cumuli.
S = Heavy, overcast, threatening.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for October, 1914.

Day
Temperature

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapor
ation

Kain Humi
dity

General

Lake Tank Air Day

Miles
° per Inches Inches Inches %

hour
1............f 57 57 58 50 8E. -08 1»

\ 58 58 70 80 8E. 28-47 •00 70 1»
2............. 00 00 04 6-3 8. •00 i>{ 01 61 08 65 28-32 •00 74 1»
3.............i 59 59 04 7-3 SE. •08 75

l 58 58 65 06 10-7 8. 28-25 •00 75 P
4 ./ 00 00 04 101 SE. •(H) 79 H1 62 62 09 65 28-24 •02 72 It5.............! 00 62 04 4-6 SE. -00 85 si 59 58 58 58 3-3 8. 28-50 •08 •32 83 s
0 ..........f 58 58 51 o-3 K. •03 • 03 94 Q55 2-1 s. 28-07

58 58 44 20 NE. •06 71 1»
54 28-55

8. . / 57 57 48 4*3 E. •08 I»
52 28-37

9........ f 58 58 57 30 W. •03 •07 94
[ 53 28-37

10............./ 50 56 50 5-1 sw. •01 •55 87
58 58 48 47 8-4 BW. 28-30 •28 1-64 87 s

11 I 50 50 42 4-8 NW. •05 • 11 85 8\ 50 50 42 41 28-48 •02 • 16 92
12.............\ 54 54 36 9-8 NE. •02 91 R

1»54 54 38 40 6-3 NE. 28-80 •10 91
13...........j 54 54 40 1-7 NE. •04 70 I»

50 56 48 39 14 NW. 29-20 •02 87 I»
14 / 54 54 44 5-5 W. •10 85 I»

54 54 52 47 7-4 w. 28-70 •04 88 Q
15............. I 54 54 40 0- 1 N. •06 93 1>

\ 50 50 50 53 5-5 E. 28-54 •02 77 p
10 54 54 52 50 SW. •04 88 1>

50 50 02 54 7-4 SW. 28-32 •04 89 P
17.............I 54 54 44 20 NE. 04 93 1»

50 56 58 54 3-7 E. 28-33 89 P
18 ../ 50 56 50 11-5 SE. •04 82 8< 57 28-18
in . f 54 54 54 10-2 SW. •02 88 s

50 50 58 50 51 SW. 28-10 •02 77 p
20 54 54 54 2-4 SW. •01 88 I»

50 56 62 58 9-2 SW. 28-31 •02 84 P
21 50 56 40 3*8 N. •02 80 p

50 56 58 52 2-1 E. 28-73 •02 83 p
22 .......... f 54 54 51 8-4 SE. •04 88 R

s50 56 00 55 90 SE. 28-05 •02 89
23 54 54 42 11-0 N. •08 •20 92 s

54 54 48 49 141 NW. 28-73 •04 80 P
24 1 52 52 42 4-8 SW. •03 •01 92 K

52 52 50 40 13-5 w. 28-71 •00 87 11
25 / 62 52 IS 10-6 N.W. •04 •02 92 s

\ 50 50 38 to 28-53 • 02 83
20 40 40 20 15-1 NW. •08 85 p

40 40 30 24 hi NW. 28-83 •00 89 p
48 48 34 8- 1 W. • 14 <M) s
48 48 44 35 12-9 W 28-43 •00 85 p

2S 48 48 38 70 N. •04 s
s48 48 42 40 6-' N.W 28-34 •04 85

29 f 48 48 38 8-0 W. (Hi 91 p
\ 48 48 48 43 11-2 NW. 28 49 •04 87 p

30 1 48 48 42 1-8 S. •04 92 R
P48 48 54 45 5-2 s. 28-39 •04 82

31 . . j 18 18 40 3-5 s. •00 93{ 50 50 52 53 4-8 8. 28-10 •02 88 P

Average time of observation:—7.15 a.m. anil 0 30 p.m. 
I**Clear, no clouds.
Q=Small, fleecy clouds.
H = Cumuli.
S —Heavy, overcast, threatening.
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Mbtsorolooical Data for M.H.S. Station at Keewatin, Ont., for November, 1914.

Day
Temperature

Lake Tank Air Day

o 0 o o

48 48 400
48 48 400 43
47 48 too
4ft 4ft 40-0 41
47 47 44 0
48 48 460 44

. . . . . . . | 4ft 4ft 360
47 4ft 3ft 0 36

4ft 40 32 0 31

4ft 41 33-0 35

46 44 320 34
44 44 38-0
44 44 35-0 35
43 42 33 0

37
43 42 34*0
44 44 410 38
42 41 22 0
41 40 28-Q •n
3ft 32 ISO
38 37 250 22
38 36 27-0
3ft 34 2ft 0 26
34 33 22-0

24

25. . . . . . . j 32 120
32 90 16

34 40 2
...j 8-0

33 1-0 5
10.0

33 120 8. . . . . . . J 200
33 24 0 22.. 1 230
34 19___ j SO
33 130 12

............. J 22 0
31 • () 26

• ' / 23 0
34 32

34 39 6 35
3ft 0

33 19 0 30...1 9-5
33 23 0 17.. 1 270
33 39 5 35

11 o
34 3ft 5 38

. 1 3ft 0i 34 37

Velocity
Wind

Direc
tion

Wind
Baro
meter

Bvmpor-
ation Rain Humi

dity

Miles
per Inches Inches Inches %

8 N. 01 •01 84
28-36 01 7ft

9*2 BE. -08 88
14*6 8K. 28-37 •04 89
7-3 w. •04 85

10-3 w. 2805 •05 •02 79
12-4 NW. •03 •19 91
1 <V - 7 NW. 28-51 •03 03 91
8-5 N.
2-9 NW. 28-58 •14 74
4-5 E.

28-39 -04
128 NW.
4-ft W. 28-53 •10 79
lift W. ■ Oft •02 71sw. 28 • 55 •03 02 95
5 0 SE 95

SE. 28-25
10-4 w. •(H) «Ml
105 w. 28-31 •02 62
112 NW. •05 93
7-3 NW. 28-62 44
ft 9 E.
58 E. 2800 •18 50
3-9 w. 82
4-3 w. 28-48 •02 82

104 E. 79
28-25

SO NW. 28-36 •01
15-3 NW.
14 4 NW. 28-59
9-9 w.
99 N.W 28-68
80 N.

16-2 NW. 28-71 •01
9 - 3 w.
2*9 s. 28-45
8-3 s.
3-9 w 28-26 94
94 NW.

1ft-2 NW. 28-51
8-4
21 28-75
5*7 s.

28-49 1(H)
ft.2 sw. 59
ft-ft sw. 28-49
9-1 sw. 95
2-2 8. 28-17 92
94 NW.

150 N. 28-32 100
4 0 S.
51 s. 28-69 l(M)
60 s.
80 s. 28-35 88

80
28-32 81

5*0 N. 91
61 N. 28-48 70

3

4

5.

ft

8.

1»

10

11

12

13

14 

i:> 

1ft 

17

15 

10 

20 

21

23

24 

26 

2ft

28

20

30

General

S
P
s
ps
s
H
s

p

R

<2
I*
<2
P

R
R
I*
P
<2
<2

R
R
P
P
<2
P
P
P
P
P
P
P
P
P
P
P
P

P
R
R
P
<2
P
P
P
P
P

Fog
R

of observation:—7.46 a.in. and 6.00 p.m. 
clouds.
•y clouds.

Average tiim 
P = Clear, no 
(2 = Small fleer 
It* Cumuli.
S * Heavy overcast, threatening.
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Meteorological Data for M.H.8. Station at Keewatin, Ont., for December, 1914.

Day

Lake*

Tempe

Tank

rature

Air Day

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapo-
ation Rain Humi

dity
General

Miles
per Inches Inches Inches %

1 ........ ! 33 7-2 i; 95 1<
33 23 290 5-9 w. 28-43 •10 73 it

18 7-4 NW. 92 s
19 20 0 28-70 • 10 77 Q

3............./ 22 0*2 S.
34 20 0 28-78

4............ / s.
32 28 37-0 4-7 s. 28-70 100 P

13-9 s.
28 28 0 4-4 s. 28-84 100 p

0.............I 22 j*
29 28 0 28-89 94

7............ / 23 87i 33 270 29-03
s

■
20
16 170 111 N. 29-12 P

V 1 4-9 N.
1 8 00 0-4 N. 29-15 P

10 1 • l s.
1 32 15 9-5 in SW. 28-88 P

11 13 4-8 w. P
32 15 id-o 3 0 s. 28-58 P12............ | 3 w.
32 10 7.0 10 w. 28-42 P

13............... - 12 p
1 -11 - 3-0 1-1 28-59

14 -20 •2- 1 N. pi -12 -12 0 21-9 W. 28-64 P
is...........1 -19 P

— s - 12 0 p
16............./

0 - 4 0 28-74 1»
17............ 2 I»

13 + GO 28-33 p
IK............./ 12

13 13 0 28-21 Q

1» . 13 R
p9 100 28-48

20.......... 10
11 70 28-41 •20 (j

21 1 - 2
— 22 140 28-29

22............ / - 4 p
-22 -180 28-48 I»

23...........j -19 i>
-150 28-5524.............j -28 p
-28 0 28-70

25.............j -24 p
- 7 -140 28-75 p

26.......... j - 8
3. - 40 28-42

27.............f
- 3 0 28-68 p

28............. - 7 R
9 + 3 0 28-28 P

29 .......... - 9 p
i - 7 - (i'll 28-07 1>

30 -20 P
-140 28-32

31 »
' 13 + 80 28-30 R

Average time of observation:—7.45. a m. and 5.00 p.m. 
I* = Clear, no clouds.
Q = Small fleecy clouds.
11 = Cumuli.
S = Heavy, overcast, threatening.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for January, 1915.

Day
Temperature

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapor
ation llain Humi

dity
General

Lake Tank Air Day

Miles
0 0 per Inches Inches Inches %

1
hour

p
32 7 2 28*47 •30

— 21 V
0 - 6 28*83 P

3 10 P
13 9 28*53 Q
15 R
24 18 28*05 Q

A 12 P
24 23 28-09 R
12 R
14 20 28*22 P

7 2 p
4 7 28*65 P
8 P
8 8 28*40 P
4 P

11 11 28*46 p
10 26 R

27 22 28*38 R
11 3 Q

21 10 2-8 28*40 p
12 20 R

30 18 7-3 28*01 Q
13 24 111 SW. R

12 14 11-0 W. 27*83 Q
14 j 6 6-2 SW. R{ 6 6 2*7 w. 28*33 •08 R
15 3 2 4 NE. p.

6 4 16 NE. 28*60 P
16 - 0 1-2 N. P

6 0 7-9 N. 28*57 P
17 6 R

9 8 5-9 E. 28*33 R
1H 6 10 S. R

10 10 17 S. 28*20 * 13 R
19 9 4-6 N. R

14 13 3-7 N. 28*28 R
JO — 10 3-9 N. P

1 — 4 - 5 4-6 N. 28-65 P
21 -18 3-5 N. P.

< - 4 - 8 NW. 28*85 P
*'7 } — 4 0-9 S. Pj — 0 - 5 S. 28*75 P
23 j -11 4*6 SW. Q

P-14 -12 2*5 28*57
24 . / -23 P

1 -23 -10 1*0 28*68 p
2*4 s. P

—16 -25 1-5 a. 28-51 p
20. . f -25 1*7 w. P\ -14 -23 3*9 w. 28*49 P
.,7 -35 w. P

-24 -30 3*9 w. 28*76 P
2S . f -24 <j

I*\ - 16 -25 s. 28*58
29 -33 s. Ps -14 -23 1*2 28*75 P
30 j - 8 2*9 s. P

+ 14 - 4 M s. 28*55 •07 P
31

.}
15 R

\ 8 + 7 28*59

Average time of observation:—7.45 a.m. and 5.00 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S = Heavy, overcast, threatening.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for February, 1915.

Day
Temperature

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapor
ation Rain dity

General

Lake Tank Air Day

Miles
° per Inches Inches Inches %

hour
1 . . . J - 9 P

32 2 — 2 28-69 P
2............./ 17 (j

19 8 5-8 s. 28*45 Q
:$ 19 5-1 8. R

24 21 28*30 •40 R
4 24 43 E. R

26 24 0-7 NE. 28*25 P
5 j 12 1*2 N. Q

15 15 9*2 N. 28*36 i*
0...................../ 1 5*2 NW. P

10 9 7-1 NW. 28*51 P
7............/ - 6 P

15 8 3-8 w. 28*76 P8 . \ 10 0*4 NE. R............{ 8 11 1*8 NW. 28*79 *10 P
0 . 25 0*8 S. P

21 14 3*7 s. 28*54 R
0. . 25 3 4 s.

20 22 1*7 s. 28*27 Q
1. . . 22 0*5 N. R

24 19 2*4 N. 28*52 P
2.. . 0 0*6 s. P

16 11 2*4 8. 28-30 P
3............. 20 0*3 8E. R

26 21 28*38 R
4 25 R

24 23 0*2 28-04 •60 R
5_____ 16 3*9 NW. R

12 16 28-48 •30 R
6 . . 4 4*2 8E. P

12 9 28-64 P
7. . . . 16 0-5 s. P

34 22 12*2 S. 28*47 P
8.....................j 35 3*7 S. R

36 33 3-8 8. 28-47 •06 R
0. 31 R

32 31 0*3 NE. 28*63 R
>0. 34 0*5 N.

34 33 5*0 S. 28-63 Ril. 30 7*8 S.
28 28 8. 28-68 R
20 2*1 NE.
25 24 7*9 N. 28*82 P>3.....................1 6 4*6 N.
28 18 2*7 N. 28*69 P4.........| 6 2*9 N. P
23 16 0*4 N. 28*62 P
10 4*7 E. P
18 14 3*4 NE. 28*76 Piti.......... j 3 3*9 8. P
17 10 3*4 8 28*87 P

>7.....................1 3 1*0 8. P
17 11 2*9 8. 28-89 P

►8...................../ 14 Q{ 15 is 2*8 28*66 R
Average time of observation:—7.45. a.m. and 5.00 p.m. 
P = Clear, no clouds.

8= Small fleecy clouds.
= Cumuli.

S = Heavy, overcast, threatening.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for March, 1915.

Day
Temperature

Velocity
Wind

Direc-
Wind Baro

meter
Evapor

ation Ilain Humi
dity

General

Lake Tank Air Day

Miles
per Inches Inches Inches %

hour
1 4-5 w. H............. { + 70 + 160 4-3 NW. 28-50 •03 (j
2............. J - 70 V

+ 6-0 0.0 20-8 SE. 28-80 1»
3............. / + 1-0 0*2 8. I*

< + 150 + 70 28-92 1»4...........) + 140 io 8. R
+27 0 +17.0 0-8 NE. 28-99 1»
+190 1-8 N. (j
+29 • 0 +23 0 3-9 N.E 28-80 Q

0............. } + 170 40 N. 1»
+30 • 0 +23 • 5 28-70 89 I»

7............. f + 170 16 N. I*
+30 0 +23 0 28-85 95 P

8 .... j + 17-0 0-3 8. P
34 +34 0 +24 0 28-73 09

V ... / 0-3 S. P
+30-0 +24-0 14 8. 28-07 58 P

10...........f + 19 0 P
+260 28-67 82 P

11 +20 0 P
35 +30 0 +29 0 28-65 50 P

+22 • 0 P
+35 0 +29-0 28-62 77 P13...........| +28 0 3-4 S. R

33 +31 0 +28 • 0 2-7 s. 28-01 R
14 . . . f +30 0 R

+33 0 +31 U 28-54 85 I»15...........| +32 0 . . 5 0 N. P
34 +34-0 +310 7-5 N. 28-04 58 P

16 . .( +24 0 1-9 s. P\ 35 +34 0 +300 4-2 w. 28-05 77 P
17 ........./ +30-0 4-2 w. Pi +34 0 +32 0 28-40 81 PIH .........| + 100 40 N. P

33 +23-0 +21 0 24-5 N. 28-49 P10 . . } +20 0 12*4 N. R
+ 20*0 + 190 15-5 N. 28-51 •17 P20 .. .. 1 +22*0 8-1 N. P

34 +31-5 +24 0 28 - 00 89 P21 -..j +28-0 94 P{ +30 0 +29 0 28-57 82 P
40 N.

+32 023 .. . j +32 0 5-4 S. R
35 +38-0 +34 0 3*5 8. 28-15 •20 83 R

24 ... ( +20-0 9*2 N. R
+ 18*0 +24 0 28 • 33 R

25 .... i + 3-0 141 N. R
+ 180 10-2 N. 28 • 83

20.............J + 23*0 P
+32-0 +21 0 10 4 W. 28-04 P

27 .... +30 0 si +20 0 +22 0 9*2 N. 28 • 39 84 P
28 ...........J

+ 18-0 + 110 00 N. 28-01 P
29..........J + 10 0 12 9 N. P

+24 0 + 140 7-3 NW. 28 59 55 p30 . .. j + 10 0 0-8 N. R
+32 0 +22 0 7-9 N. 28-09 00 P

31.............r +28 0 50 N. 71 Q
1 +38-0 +29 0 28-73 67 p

Average time of observation :—7.45 n.m. anil 5.00 p.m. 
1*™Clear, no clouds.
Q* Small fleecy clouds.
It* Cumuli.
S = Heavy, overcast, threatening.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for April, 1915

liunii
ility

Evapor
ation

GeneralDay

Lake

Tempe

Tank Air Day

Velocity
Wind Wind

Milos
per

28-0 28 6-8 X.
28-5 9*7 N.

2 .... ! 6-7 s.
35 0 35 30 0 3*2 8.

3 36 66 S.
360 44 390 8-3 s.

4... 44
44 400

5. .. 36 50 E.
36 0 39 360

6........ 34 30 w.
37 • 0 42 37*5

7.........j 36 2*9 W.
37 48 42 0 3-2 w.

8.. . . 41 2-8 s.
37-5 47 460 2-7 S.

9 36 0 42 16 s.{ 40-5
10........./ 37-0 37-0 42 7-8 sw.

36-5 43 460
u... 38-0 380 43 390 1*3

12............. J 6-2 s.{ 47 39 • 0 5-7 s.
13............./ 5-7 s.< 38 0 52 440 6-6 8.14.............j 37-5 37-5 43 5-4 s.

38 0 38 0 60 500 4-6 8.
15............. J 39-5 39-5 51 6-7 N.

530 S-5 X.
16.............J 410 410 66 4-3 s.

44-5 44*6 67 510 2-9 s.
17.... 40-0 400 48 5-8 s.

44 0 46 0 58 480 6-418.............| 44-5 44-5 56 4-7 NW.
510

19............./ 44*0 440 51 13-2 NW.
44-5 44*5 60 520 1-4 NW.

20 ../ 41*5 40 0 40 60 SE.
44-0 460 58 450 3*3 SE.

21.........( 10-2 s.
44-5 44*5 61 61-6 71 8.

22............. ( 44-0 420 49 60 8.
52-023.............| 44 0 43 0 47 9-1 X.
470 15-124............. I 440 430 48 2-9 N.{

45 0 450 60 550 1*6 X.
25 460 460 58 2-2 vv.

510
26......... 43-5 43-5 44 80 w.

47 0 46-5 57 50 • 5 1-2 8.
27.........| 440 44 0 52 2-5 X.

45 0 45 0 63 530 1*7 NW.
28........ j 6-3 NW.

47 0 470 56 490 24-5 NW.
29........./ 46-5 46*5 49 15-2 NW.

470 470 62 52 0 17-7 X.
30....... j 430 43 0 45 116 NE.

46-5 13 0 NE.

Baro
meter

Inches

28-76 

28-77 

28-37 

28-19 

28-41 

28-65 

28-66 

28-51 

28-29

28-10
28*57

28 70

28 59

28 50

28 61

28 69

28 29

' 28 23

28 40

■

61

28 22

28 26

28*36 

28-29 

28-27 

28-41 

28-11 

28-iè

28-44 

28 45

•025

•025
•015

•02

02

05
•07
•03

•12
•11
03

•07

•08
■03

•04

•02

•02

•05
•07
•01

Inches

•14

•07

•50

•71

•07

•26

%
94

57 
7 8 
78 
91 
99
62
79
:»i

ss
68
96
77
70
71

76
85
66
90

60
72 
74

90
73

77
93

63
77

85
01
67

71
93
71
93

Average time of observation:—7.45 a.m. and 5.00 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S= Heavy, overcast, threatening.

P
R
R
R
S
s
R
<j
P
I»
Qss

Fog

P
P
I»
I»
p
I*
I*
8
p
p
I-
s
Q
p
p
p
p
p
p
R

R

Fog
Q
Q
P
R

Fog
Q

Q
P
P
Q
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for May, 1915.

Day
Temperature

Velocity
Wind

Direc
tion

Wind
Baro
meter

Evapor
ation Rain Humi

dity General
Lake Tank Air Day

Miles
per Inches Inches Inches %
hour

1............. 45 0 45 0 470 9-8 NE. .05 It
50 15-1 NE. 28*592............. j 10-7 E.{ 43

3 . 44-5 440 48 0 11*2 E. •13 87 R
\ 460 460 54 0 47 10-3 E. 28-40 •03 03 94 It

4.............J 45*0 45 0 49 0 4-2 N. 04 07 87 (j
470 470 580 53 40 N. 28-28 03 83 (j

5. .. 451» 46 0 480 3-2 w. •01 93 R< 43 0 43 0 450 47 9*4 NW. 28*18 82 R0.............j 410 41-0 400 70 N. 02 • 12 92 s< 42-5 42-5 45 0 42 3-3 N. 28-13 •02 •36 807............. i 410 410 380 7 6 NW. •35 s
39 150 N. 2805 69 p

8............. 1 40 0 40-0 34 0 130 N. •42 90 ,8
440 44-5 510 41 15-1 N 28*17 07

9.............J 45 0 470 010 70 035 •005 50 P
45 0 480 62 0 48 05 39 P10 ...........}
470 470 48 0 7-3 E. 03 87 P
48 0 490 650 55 28*29 •00 70 P

11.............j 470 470 550 11-3 8. •32 94 R
57 5-1 W. 28*20

12.............j 470 480 520 40 N. •22 91 s< 400 45-5 52 0 51 28*49 •03 81 813.............j 45 0 45 0 480 3*8 E. 8-
50 0 50-5 59 0 52 28*59 81 P

14.............j 480 480 55 0 2*5 W. 76 p
460 49 0 72 0 56 7-2 E. 28-52 •07 3215.............j 47-0 47-0 51 •() 10 o E. • 03 75 It
470 470 50 0 49 141 E. 28*45 05 87 It

16........... 480 49 0 510 •04 94 (j
470 47-0 43 0 44 28*61 • 10 63 P

17............. j 460 43-0 43 0 1*2 E. 04 •09 43 u
38 28*58

18............./ 4*5 N.
470 45 -0 400 48 08 16 p19.............j 500 510 580 3* 1 8. 62 p

50 28-73 • 09
20. 500 52 0 54 0 3*2 8. •06 70 p

55 28*51
21 520 540 69-5 61 <1

53 3 4 E. 28*32 • 10
22.. . . j 50 0 500 Mid 5*3 W. 05 84 p

51 0 53-5 67 0 50 70 SW. 28-35 •03 71 1*
23............. , 50-0 500 500 4*2 W. 03 82 It

52 0 54-0 610 54 28*42 •035 •005 74 It
24. 52 0 540 600 4 4 N. •01 78 p

54 28*45
25............. 52-0 520 540 6*6 E. •04 88 It

540 56 0 08 0 58 11*4 E. 28*48 •08 55 1>
20............. 51 0 520 51 0 3*5 s. 02 97 p

\ 56 0 00 o 65 • 0 52 5-2 8. 28*68 •04 70 p
27............. 53 0 53 0 530 1 • 1 s. • 03 94 Q

600 56 0 670 55 30 NE. 28-63 •07 71 p
2b . j 53-0 54 0 550 2 0 •01 88 ItV 57 28*472»............| 54 0 54 0 58-5 3-3 E. •04 94 ii

57-0 59 0 75 - » 62 6*4 E. 28-50 •10 51 p
■to.... , 58-0 59*0 72 0 3*5 NE. • 06 59 1*

60-0 63 0 720 57 28*56 03 57 P
31 ./ 500 57 0 560 17 E. •03 88 P

02 0 040 71 0 59 1*8 8. 28*59 •04 67 P

Average time ol observation:—7.15 a.m. and 6.30 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
It = Cumuli.
S= Heavy, overcast, threatening.
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for June, 1915.

Day
--

Tempi

Tank

era turc

Air Day

Velocity
Wind

Direc
tion

Wind

Baro
meter

Evapor
ation

Rain Humi
dity

Uencra 1

Miles
per Inches Inches Inches %
hour

1 580 59 0 010 4-2 SE. •0.3 P
OH) 04-0 09-0 63 4-3 X 28-59 •01 81 K

00-5 04-0 20 s. ()1 95 1»
02-0 02 0 770 06 28-44 -04 75 P

3............ OH) 00-5 00-0 2 0 K. 02 P
05 • 5 600 74-0 07 5-3 s. 28-55 07 72 Q

4 01 0 OH) 04-0 5-2 s. • 03 P
07 110 28-44

02 • U 62-0 05-0 17-1 w. •45 (H) K
01 «5 OH) 02-0 63 55 w. 28-12 •05 •15 92 R

6 50-0 58-0 44 0 5 0 X. •03 •10 93
45 28-31

7.......... 580 56*0 44 0 13-8 X. - 10 82 (j
58-0 58-0 52 0 48 4-7 NE. 28-42 08 79 <i.

8. . 58 0 57-0 39 0 si xi:. •02 •38 88 R
59 • 5 00-5 52-5 48 7-9 MV. 28-50 •04 •17 88 p

V 58-0 52-5 2 • 0 -04 70 P
000 01 0 58 0 53 4-8 w. 28-53 •07 89 Q

10 590 52-0 7 0 SE. •02 •05 s
580 57 0 50 0 52 0-7 E. 28 34 Ol •53 78 s

h i 57 • U 57-0 52 0 3-2 X. 02 03 88 Q
58 0 60 0 58 0 54 30 s. 28-35 •00 80 p

12 2 9 SE. 88
5X-(I 58-0 54 0 53 51 E. 28-32 (Hi K

1». 58-0 590 580 15-2 -03 80 P
59 0 00-0 59 0 58 28-39 07 81 R

14 58 0 59 0 01-0 s. •03 •30 80 Q
51 11-5 w. 28-35

15 7-2 w. •13{
58 0 58 0 56-5 00 9 0 w. 28-30 85 R

10 57-0 50 0 450 81 X. •09 •44 05 <)
58 0 59-0 58 0 51 11-3 X. 28-39 04 P

17 570 500 54 5 1-8 -0.3 76 P{ 50 0-4 SE.
X.

28-49
IN 50 0 49-5 •15 R

s\ 560 57 0 53-5 53 10-3 X. 28-44 •05 91
in 57 0 57*0 53 0 3-7 N. •035 • 995 88 p

59-0 00-0 02 0 55 41 w. 28-51 •0-4 87 R
20. 59-0 50*0 590 •02 p

57 28 • 55
■ji 58 0 58 0 56 5 01 s. •04 •08 94 p

22 • 3 w. 28-2122. •}
55 0 55*0 400 0-5 X. 07 (Hi 87 y

58*5 01 -0 50 5-8 w 28-55 •08 74 p
23 . j 50 0 50-0 53 0 •01 •34 88 Rt 58-0 58 • 5 050 57 5-9 X. 28-45 02 78 Q
24 r 56*0 50 0 050 3-7 sw. 02 V

\ 58*0 020 58 OO R\\ 28-51 •04 74 V
2:. . ( 55 0 55-0 550 5-3 •01 •40 R

02-5 02-5 08 0 00 3-4 28-40 70 P
JO . ! 59-5 59-5 580 3-2 RE. •02 84 P

03 10-7 28-39
27 ./ 59-5 00-0 04 0 0-2 s. •05 •28 95 s

07 28-38
28 . . . / 5V-5 59-5 61 O 4-5 w. Ol 84 8

05*0 05 0 710 00 5-5 sw. 28-52 02 •01 s
29. ./ 02 0 02-5 00 0 \N 84 p< 55-5 55 • 5 08 0 04 28-47 •05 90 p
30 01-0 OH) 01 0 5-7 X. -00 74 I»

610 63 0 68 0 64 4 4 MV. 28-27 •04 08 78 Q

Average time of observation :—7.15 a.m. and 0.30 p.m. 
P = Clear, no clouds.
Q = Small fleecy clouds.
R = Cumuli.
S = Heavy, overcast, threatening.

25f—17
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Meteorological Data for M.H.S. Station, Keewatin, Ont., for July, 1915.

Temperature Direc
tion

Wind
Humi - 
dity

General

Tank
Miles

InchesInches Inches

28*40

28*37

28*45

28*56

Average time of observation:—7.15 a.in. and 6.30 p.m. 
P * Clear, no clouds.
0 = Small fleecy clouds.
R = Cumuli.
S= Heavy, overcast, threatening.
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Meteorological Data, for M.H.S. Station, Keewatin, Ont., for August, 1915.

Day

Lake

Tempe

Tank Air Day

Velocity
Wind

Direc
tion
Wind

5SK Evapor
ation Rain ility

General

Mill-»
per inches Inches Inches

houri 66-5 070 08 5-7 N. •07 •18 58
01 28-67

2 66-5 04-5 58 0-0 K. •14 04 P
00 K. 28-77

3 00-0 050 54 2-0 s. -15 75
000 OH 5 7(1 02 38 s. 28-70 os 72 V*

4 07 0 00 o 54 0 4 X. •07 1»
00-5 70 S 70 00 18 w. 28-67 •06 72 Q
07 0 07 0 59 3-7 X. ■05 1»
70-0 70 (1 HO 71 2 0 w. 28-44 (Hi 47 P6 07 •() OHO OH 40 w. •05 81 s
06-5 00 o 77 70 7 4 w. 28-41 •04 04 58 s
07 0 00 f) 03 4- 1 X. 04 •12
OHO 00 o 77 70 3-5 w. 28-45 •05 59 ss 70 S 73 0 2-5 s. •05 59 p

71 28-55
9 7 i.p> 71 f) 07 1-3 •10 p

7 4 •5 750 HI 74 30 s. 28-01 •04 p
10 70S 70-5 00 0-7 s. •05 03 p

74 5 75 II 70 74 4-2 sw. 28 • 58 04 70 p
11 7(1-5 7(1 5 71 1-9 s. (Hi 86 p

72 0 7.30 7H 75 4-H 28-43 •03 73 R
12 710 70 5 00 1-7 s. •02 86 P

72 5 7.8-5 s4 70 4-4 sw. 28-42 •04 68 Plit 7(1-6 70-5 OH 21 s. •03 05 i*
7<i 3-2 w 28-44

14 710 710 (17 1-7 sw. •06 95 Q
75 4-4 sw 28-43

15 710 710 09 3-1 s. •07 02 81 P
70 28-45

Hi 70-0 00 d 59 4-7 NK. •11 • 10 83 S
5H H-5 E. 28-71

17 (ill 0 OHO 58 61 s. •13 86 R
710 720 72 02 3-1 s. . 28 -83 •05 60 Pis 00 5 OH-5 00 0-0 s. •07 86 P
710 720 76 04 10 s. 28-76 •04 40 Q

HI 00 fi (19-0 50 20 s. •07 P
72 0 71-5 75 07 3-3 28-01 •07 48 P20 70 II 00 5 04 2-3 s. (Hi «HI P
72 0 72 5 70 09 3 • 5 28-44 • (Hi 65 I-
00 0 04 * 5 73 2-0 X. •04 S3 R
78 0 720 70 00 1-2 s. 28-41 •05 60 P
71 o Os •04 67 p

70 28-30
23 00 5 00 5 02 2-3 w. •17 SO S

5H 1(1-7 xw. 28-24
24 (17-0 00-5 50 13-7 X. •23 61 H

OHO OHO 03 50 5-4 sw. 28-40 •10 56 <j25 12-0 X
OHO 07 (1 55 52 12-4 X. 28-58 •12 59

20 65-0 030 4H 5-9 s. •12 87 1*
65 5 Old 00 52 4-H sw 28-08 •12 58 o
66 5 04 5 59 5-4 s. •07 78 V
070 07-5 73 67 5-2 s. 28-45 (Hi 63 Q

5*7 w.
060 050 00 00 10-4 NK. 28-45 •15 •29 67 s20 63 5 080 IS 7-2 w. •04 80 K

54 28-00
80 63 0 010 68 5 • 5 s. •14 •07 60 S

05 0 05-5 70 03 5-6 s. 28-34 •05 65 P81 04 f) 04 0 02 1 1 sw -03 84 (j
060 OOd 70 00 sw. 28-17 •(Hi 96 R

Average time of observation 
P = Clear, no cloudy.

= Small fleecy clouds.
R —Cumuli.
S■ Heavy, overcast, threatening

15 a.m. and 6.30 p.m.

25f—17 J
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Meteorological Data for M.H.S. Station, Kkewatin, Ont., for September, 1915.

Day

I.ukv

Teiniierature

Tank 1 Air Day

Velocity
Wind

Direr- 
Wili! 1

Baro
meter

Evapor
ation Rain Humi

dity Genera 1

Miles '
per Inches Inches
hour

1 630 63 0 (Ml s-3 w. • 01 92 1»
\ 66-5 66 5 72 69 3-3 s. 28 • 42 •07 69 s2 64-0 64 (l 65 6-3 N.K •04 •02 82 8

660 66 0 7S 72 80 S. 28-47 •06 42 9
:i 65 0 65 0 66 5 5 s. •03 811 1»

680 690 72 72 3 1 28-52 •04 73 (j
4 66-5 670 66 11 •02 90 V

69 0 69 0 76 71 4-5 s. 2S-47 •04 63 V
» 670 67-5 76

74
3-7 8-

28 40
•04 63 1*

• 67 0 670 68 4-4 8. •02 85 968-0 69 0 76 73 28-33 •05 67 V
7 1 06-5 66 5 67 1-9 S. 92 1-

68-5 690 73 73 31 s. 28- IS •03 63 (j
s 4 1 w

640 63-5 56 61 9-7 w 28-15 . 27 88 ' 8
« 1 63*0 620 .52 4-7 w •03 84 R

64-5 64 0 in 59 S-3 s. 28-27 •08 60 p
10 es«o 630 82 5-7 w. (Mi • 35 91

64-0 63 0 «55 .54 11-8 w. 28-42 •08 71 tj
11 62 0 60 5 43 8-9 w •07 7s 961 5 610 51 49 4-4 NW. 28-55 •12 45 K
12 62-0 60-0 53 2-2 (Hi 61 8

49 28-41
is 62 0 «0 II 46 5-2 N. •08 •12 89 8

62-0 62 0 54 .52 1-1 NW. 28-26 •03 76
14 5-6 W.

49 4-9 W 28- 19
15 60 0 59 0 4S 5-1 •23 •40 93 p

61 0 60 57 11*3 s. 28-3.3 56 !»
16 60-5 58 0 54 9-8 w. 91

59-5 «Ml «1 57 56 6-8 N. 28-4.5 •07 61 ii
17 60*0 59-5 54 3-5 s. •06 82 962’0 620 66 58 7-3 28-46 •05 76 9IS 600 590 52 .5 6 NW (HI • 36 94

59*. 58 • 5 52 52 lis W 28-50 •05 69 ii
19 59 0 580 51 4-5 •04 87

49 28-2.5
20 15- N

58 0 59 • 5 84 4S 19-5 NW 28-27 •42 67 921 58*0 .',7(1 111 4-6 NW Q
57-0 57 • 5 88 .53 70 w. 28-50 •0.5 p
58 0 570 53 2-9 S. •03 73 0
5H • 5 59 0 64 58 7(1 s. 28-33 •05 20 h

23 58 <1 5S 0 49 3 1 w •00 87 p
55 10-6 N. 28-42

24 57 0 55-0 40 7-9 K. • 13 84 »
56 0 55 • 11 46 45 8-0 K. 28-68 (Hi 72 s

28. 56-5 55 0 47 S-3 N. (Ml •84 93
48 7 • s N. 28-34 IN)

26 5.5 0 540 44 •00 :u 93 tj
42 28-73 (Ml

27 54 0 84-R :is 10-3 K. • 10 91 II
43 1 18 si:. 28 • 63

2!S. 54 0 53 0 44 12-5 SK. •14 85 H
54-0 530 50 4S 10-7 si-:. 28-114 •03 71 II

29 j 54-0 53 0 47 7-2 SK. (Hi •30 89 8
53 5 53 0 49 49 7-9 SK. 28-62 (Ml •04 87 S

3U . 58-5 82 8 47 4-3 s. •05 08 86 8
\ 53-5 530 4» 49 6-3 s. 28-50 (Ml ,, 87 S

Average time of observation:—7.15 a.m. and 6.30 p.m. 
P = Clear, no clouds.

8=Small fleecy clouds.
«Cumuli.

5 «Heavy, overcast, threatening.
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Meteorological Data for M.H.S. Station, Keewatin, Ont., for October, 1915.

Temperature
Day Velocity t inf)‘ Haro- Evapor- Onin Hunu-

\\ ind Wind dity
Lake 1 'lank Air Day

Miles
per Inches Inches Inches %
hour

1 53 *5 530 49 3 4 s. •03 •05 87
54-5 55 0 50 53 0 0 HE. 28-27 •02 82 i-
54-5 54-5 50 •02 04 88 1»
•r>4 • 5 530 54 57 0 2 NW. 28-00 •03 76 R

:i i 54-5 53 0 54 7-3 N. •03 59
49 28 31

4 830 51 0 38 12-2 N. •00 83 <2
520 500 39 40 13 1 X. 28-47 •04 68 <2
520 510 42 4-4 s. 04 85
520 51-5 47 43 0-2 s. 28-32 01 19 Mi s

o 52 0 50-5 42 7-2 N. •(H) •13 88 s
500 490 35 41 20-4 X. 28 • 28 (to Sli s

19-0 X.
440 460 32 34 170 X. 28-48 •05 • 05 s

s 44 0 40 0 27 14 4 X. •04 28 1»
480 470 34 35 0-2 X. 28-84 (Mi 62 1’

it 470 400 30 8-8 •04 78 «2
41 13-5 28-45

in 48*5 490 47 5*4 X. 69 1-
44 28-27

11 47-5 47-5 39 1-8 NW •03 37 It
43 28-42

12 f 480 47-5 44 38 8. (Mi 85 1»
49 0 48-5 52 40 0-3 28-29 •03 69 It

IS 480 480 45 2-3 S. •02 86
49 5 500 54 49 00 s. 28-30 •01 59

11 180 480 43 4*5 s. 02 92 1»
51 s-0 s.

15 490 48-5 52 7-8 s. •03 88 "s'"
49-5 490 50 4-3 s. 28-03 •02 71 1*

Hi 470 40-5 38 21 s. •01 Fog
50 0 53 50 2 0 s. 28-71 •02 58 It17 . 1
50-5 53 1) 59 0*5 s. •(H) 73 1*

51 28-47
IS 49 0 48-5 42 1-6 s. •01 1*

500 51 0 58 51 3 0 28-35 •02 67 <2
If 49 5 49-5 52 2-8 s. •01 81 <2

52 81 XV. 28-12
JO 470 400 32 9 4 XV. (Mi •05 si 1»

17 0 46-5 45 42 ». 28-29 05 93 R
21 f 47 0 40-5 32 4-6 XV. •02 91 1»

47 5 47 5 47 41 84 XXV. 28-53 •02 96 <2
470 450 30 50 K. •04 1»
470 40 0 46 44 7-4 !•:. 28-00 •03 7.9 1*

23 i 47 0 45 • 5 30 80 E. 04 90 V
42 si K. 28-08

24. / 470 40 0 46 10-6 s. • 15 72 It
45 28-20 (Ml

40 0 460 40 110 s. • 24 96
40 12-8 XV. 27-81

20. f 45-5 44 5 33 13-3 w. •00 •24 «.Ml R
460 450 30 36 100 N. 28-32 •01 •01 91

27. .. y 450 44 5 39 4 • 0 s. •04 96 R
400 46 0 52 48 121 8W. 28-23 •00 96 1»

28. . f 45 0 44 5 39 12-1 X. •(H) •01 84
45 O 45 0 40 43 9-9 X. 28-32 01 (18 <2

2!» 45-5 45 0 44 4-8 XV. •03 93 Y
45-5 40 0 53 40 8-9 w. 2» *37 03 50 1»

:«• 450 44 0 30 2*9 s. •03 95 It
45-5 450 49 44 80 HE. 28-28 •03 55 i’

:n 10-0 XV.
....... 40 27-89

Average time of observation:—7.15 a.in. and 6.30 p.m. 
I’—Clear, no clouds.
<j = Small fleecy clouds.
R = < 'umuli.
S = Heavy, overcast, threatening.
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Meteorouiukai, Data for M.H.S. Station, Keewatin, Ont., for November, 1915.

Day

Lake Tank Air Day

Velocity
Wind

Direc-
Wind meter

Kva|»or-
ation Rain Humi

dity General

Miles
per Inches Inches Inches

hour
1 44 5 43-5 32 10-0 N. • 11

35 15-5 W. 28-05
2. . . 43 0 42 0 29. 12*3 NW •07 8

44 0 43-5 40 30 00 XW 28-58 • 00 It
3 44 0 43-0 38 1-4 s. •02 P

43-5 43 0 41 40 7-7 HE. 28-50 •02 05 s
4 430 42 • 5 37 5-4 X

440 43-5 3V 39 2-8 28-41 •02 70
it

43 0 42-5 30 7-2 •02 s
843 5 43 0 45 42 10-1 s. 28-31 05

0 5-3 \v
43-0 44 5 47 43 3-9 X. 28-41 02 47 Q
43 0 440 38 30 K. •02 83

38
8 . | 41*5 40-5 34 13- l w. •(H) 1-43 95 8

30 >4-4 \\V 28-12» ■) 41-5 40-5 30 11-7 XW •02 •02 i>
41-5 410 :I4 34 * 2*5 HE. 28-70 •01 81 S

10 15 • 9 s •01 •00
41-5 40-5 3V 40 17-5 HE. 28-17 ' * 88 "h

11 i 42-0 40-5 34 0*3 N.W •03 •10 80
\ 40-5 37-5 29 33 10-4 sw. 27-811 •01 •02 78

13 ./ 171 w.< 3711 23 23 10-0 w. 28-18 87 "s ■'
1» 38-ft 20 11-3 w. R

S38 0 19 21 9-4 w. 28 44
14 38 0 20 0-3 w. 1*

20 28 42
15 37-0 10 4-3 X. 83

37 0 18 19 2-4 X. 28-39 84 y
10 37-0 19 3 0 1: Q

37 0 21 21 30 s. 28-41 78 r
17 36-5 29 8-1 s. 83 y

16*6 33 32 8- 1 s. 28 47 71 V
1H 36-5 33 3*4 s. 80 y

30 0 34 35 2-8 HE. 28-20 72 QIV 30-5 32 8- 1 XW 95 Q
30-5 29 32 13-1 XW 28 08 83 y20 35 0 23 7-0 X.
30 0 18 23 9-4 N. 28-03 • 10 84 y

21 34 0 10 13*1 X. R
17 28-42

15 s. 82 y
34 0 20 18 4 9 E. 28-20 92

2ÎI 33-5 21 3-1 HE. •15 y
34 0 27 20 3-0 28-15 V

24 34 0 32 0-4 95 il
34-5 35 34 1 -o X 27-99 80 K
34 • 5 20 7-0 X. h
34 • 5 28 29 75 X. 28-27 ItJO 34(1 25 K.
34-0 29 29 3-2 HK. 28-17 «

-•7 f 34 5 28 3-2 X. il
34-5 30 30 1-4 X. 28-21 #5 it28 as 18 8-0 w. il

21 28-30
33-5 19 7-0 \N H
33-5 19 iv 13-7 XW 28-37

:mi 11 w.
\ 33 0 10 15 0-8 XW 28-37 V

Average time of observation: -7.45 a.in. and 5.00 |j.m. 
I*«Clear, no clouds.
<2 = Small fleecy clouds.
11 «Cumuli.
S = Heavy, overcast, threatening.
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Mktkorommical Data, tor M.H.S. Station. Kbewatin, Ont., tor December, 1915.

Day

Lake

‘rature

Air Day

Velocity
Wind

Direc-

Wind
l'évapor

ation Rain dity General

Mill»0 |H*r I nclies Inches Inches %

33 0 70 N. •J
32 • ft V 10 30 MV. 2K-ftV I*
33 II 17 3-4 9. «1
33 0 2ft 21 ft* 4 K. 2K-3K It

3 33 1 IK 3 4 K. 1'
33 0 27 20 4 8 SK. 28 01

4 33 2K KV SK. 94 It
33 0 30 29 7 0 si:. 2K • ftK M It

.-> 34 1) 32 7-V 8. VO
31 28-71

« 33 ft 2K KV 04 1*
32 32 10 0 2K-ft4

33 5 33 7 1 \\ (HI
33 ft 30 33 110 NW 2K IV ■in

s,. 33 0 12 • ft X. 04 s
33 0 24 27 ft • K X. 28-40

V 33 0 1ft 30 K.
13 IK 4 0 K. 28-ftO r

10 33 0 SK.
33 II IK Hi V-ft SK 28-67 •Oft

11 33 0 IV 7-4
33 0 1ft 20 0 1 \\ 2K 42

12 1 -7 W.
10 28 4ft V

13 33 11 - 1 0*6 w N
33 0 *2 K 1 N.W . 2k ■ Ok r

O 33 0 — K 2 0 SK. «I
* 0 1*8 SK. 2k-04 i*

1ft ft ft*K <i
20 13 V-ft si-;. 28-ftO K

Hi 33 0 V 1 SK.
23 24 1 -K 28-31 40

17 10 40 X.
s 13 0 1 X 28-20 I-

is :«■() ft 4-0 X. s
<i K. 4ft X. 28-30 (j

IV 1 II X. i*
3 28-10

20 2-0 ii

II V 10 2K- 13
21 14 2 4

13 1ft 3-K SK. 28-30 V
Hi 7-2 SK.

20 4 4 X. 28 04
23 33 5 20 ft 1 XU

22 23 50 X. 28-27 Oft
21 33 ft

24 XU 28-48
17

20 28-22
-•il IV 7 1 X

IS 28 • 22 •Oft .
27 33 0 0*0 w

- 1 - 3 2-8 28-48 Ie
4 4*9 si*:.

14 K 10 4 E. 28-17 u
2V 33 0 13 7-K XK. <j•i 13 14 ft-9 X. 28-43 •20 i-
10 - 2 31 >s

\ 2 1*4 SE. 28 71 <j
■u 33 0 Hi 3-K K.

IK Hi 0-1 8. 28-30 •OK

Average time of observation :—7.4ft a.in. and ft.(Ml p.m. 
I* -Clear, no cloud*.
(j -Small fleecy clouds.
R -Cumuli.
9 -Heavy, overcast, threatening.
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Daily tinugv Heights al Kenuni Power llou.sc ami Kcewatili Hiver Bridge from August
1, 1912, to February 19, 1913.

The Observations during the above js iiod were made by members of the Manitoba 
Hydrometric Survey.

Daily (Sauge Height, in Feet, ok East and West Bhanch Wi.nxipeu Hivkk kor
Avgust, September, October and November, 1912.

August October

Keewatin Kenorii Power House Keewatin
Day. Hiver Bridge. Hiver Bridge.

Hour. Tail race Hiver Hour. Gauge Hour. Tnilracc Hiver Hour. Gauge.

1 s 00 1,030 23 1,03ft 07 7 Ml 1.032 74 8 30 1,03ft .V» 1.034 118 7 Ml 1,033 42
8 00 I.O.Mi 21 1,03ft 08 7 .Ml 1.032 74 8 iMl l.llitft 47 1.033 08 7 :«i 1,033 40â 8 (HI 1,030 20 1.03ft (IV 7 iMl 1.032 70 8 3(1 l.llitft 4V 1.03.3 «.18 7 iMl 1.033 40

\ 8 00 1.03 ft 27 1.031 IV 7 ;m. 1.032 02 0 (Hi 1,03ft 47 1.033 00 7 30 1.033 ft »
ft 8 00 1,030 18 1,033 07 7 iMl 1,032 3V 8 30 1,030 27 1.03.» 37 7 iMl 1,034 32

8 00 1,030 27 1.03ft 18 7 :M. 1,032 02 8 30 1,11.15 11 1.03 4 Aft 7 iMl 1.031 40
S (Hi 1.030 21 1.03ft 1ft 7 iMl 1 ,a:l2 71. 8 30 1,030 27 1.034 07 7 30 1.034 40
8 (HI 1.030 2ft 1.03ft H. 7 iMi 1.032 84 8 3(1 1.030 31 1.03ft A7 7 iMl I.Oi44 84

V s (Hi 1,030 2ft 1.03ft K 7 .11 1.032 81 8 Ml 1.030 37 l.llitft 07 7 iMl 1,034 80
10 s 00 1,030 2ft 1,03ft 17 7 iMl 1.032 87 8 30 1,030 37 1,03.» 07 7 iMl 1.03» 00

11 s uu 1.03 ft 21 1,034 1ft 7 30 1.032 70 V 00 1.030 ill. l.llitft Oft 7 iMl 1.03ft 12
12 8 to l.twfl IS 1.034 Ift 7 30 1,032 :h 8 30 1 .(Hll 52 l.llitft 03 7 iMi 1,081ft !•'
13 8 30 1.031. 20 1,03ft lo 7 30 1.082 71 8 iM 1.03ft 47 1.031 00 7 iMl 1.II3A 12
14 8 30 I,DM 22 1.035 IS 7 iMl 1.032 8< 8 30 1.030 20 1.03ft 2ft 7 .Ml 1,03 4 0 4
1& 8 30 1.030 27 1.035 IV 7 iMl 1.032 04 8 30 1.030 37 1,03ft Oft 7 iMi 1,03ft 10

Id 8 30 1.030 28 1 0.15 IS| 7 30 1.032 M 8 iMl 1.030 37 l.llitft 00 7 iMl 1,03ft 32
17 8 30 1,030 2ft 1,03ft 18 7 Mi 1,032 011 8 iMl 1.030 37 l.llitft 71 7 Ml 1,03ft iti.
18 h 30 1,03ft 28 1,034 27 7 30 1.032 80 8 Ml 1.030 38 1.03ft 80 7 iMi 1.03ft 00
IV s 30 1.030 17 1.031 18 7 .Ml 1,032 04 8 iMl 1.030 43 l.llitft Vft 7 30 1.03A 82
A) N 30 1.030 IV 1,034 V7 7 :mi 1.033 34 8 iMl 1.03ft 07 1,03ft 41 7 iMl 1,03ft 77

21 8 30 1.030 27 I,(CIA 21 7 30 1,033 04 0 (Ml 1,03ft 78 1.03ft 30 7 30 1.03ft ft?
22 > iMl 1.030 2V l.llitft 27 7 30 1.032 00 8 iMl 1,030 43 l.llitft 00 7 iMl 1,03ft 8|
23 8 3(1 1.030 27 1,03ft 22 7 iMl 1,033 02 8 Ml 1.030 47 1.03ft 07 7 30 1.03ft 80
24 s iMl 1.030 27 1.03.» 2ft 7 iMl 1.033 00 0 INI 1.030 17 1.030 01 7 Ml 1.03ft 07

1 2ft 8 30 1,03ft 30 1.034 27 7 iMl 1,032 00 8 iMl 1,030 47 l.llitft 00 7 iMi l.llitft 02

2V. V 1ft 1.030 17 1,031 IV 7 30 1.032 74 8 iMl 1.030 40 l.llitft 00 7 iMl 1,03ft 01
27 8 iMl 1.03ft 77 1,034 VO 7 Ml 1,032 04 0 (HI l.llitft 07 l.llitft IV 7 Ml 1,03ft 80
2* 8 iMl 1.030 20 1,034 38 7 iMl 1.032 00 8 M. l.llitft '.HI l.llitft 40 7 .Mi 1,03ft 02
2V 8 iMl 1.030 27 1,03.» 27 7 Ml 1.033 02 8 iMl 1.030 41 1.030 Oft 7 Ml l.llitft 81
.Mi V iMl I.OiMi 18 1,034 77 7 iMl 1.033 IN, 8 .Ml 1.030 47 1.030 03 7 iMl 1.03ft 80
11 8 iMl 1.030 27 1 .(Ml lift 7 iMl 1.033 00 8 iMl 1.030 47 I .OiMi 07 7 iMl 1.030 III

Skftkmbkk November

. 1 8 .HI 1,1135 27 1,033 7ft 7 -Ml 1,032 OV V 00 1.030 48 1.030 (18 7 iMl l.llitft 08
B 8 iMl 1,030 1ft 1.034 37 7 to 1,032 70 8 Ml 1.030 47 1.030 07 7 30 1.03ft 07

it 8 30 1.030 3ft 1,03ft 2V 7 iMi 1,032 00 8 iMl 1,03ft 70 l.llitft AO 7 Ml 1,03ft 80
4 8 .Ml 1,0.to 27 1,031 «Hi 7 30 1.033 00 8 iMl 1.03ft 0 4 l.llitft ftV 7 30 1,03ft OO
ft H iMl 1,030 20 1,03ft 14 7 ;m> 1.033 10 8 iMl 1.030 48 1,030 03 7 iMl 1,030 01

0 8 iMl 1.03ft 47 1.031 07 7 iMl 1,033 14 8 30 1,030 48 1.030 07 7 iMl I.OiMi 01
8 iMl 1,03ft 17 1.033 72 7 Ml 1.033 It 8 30 1.030 48 1.030 07 7 Ml 1,030 80

8 8 30 1,03ft 28 1.034 27 7 311 1.033 02 0 INI 1.0.30 4ft l.llitft 02 7 iMl 1.030 ill
V 8 Ml 1,03ft 17 1,033 V7 7 to 1.032 84 •l (HI 1.030 3ft l.llilft 74 7 itll 1.030 10

10 8 30 1,03ft 77 1,033 87 7 iMl 1.033 02 V INI 1,03ft .lit 1.034 08 7 iMl I.OiMi IN.

11 8 iMl 1.03ft 47 1.033 77 7 iM) 1.033 00 8 iMl 1,03ft 07 1.034 87 7 iMl 1.034 0».
12 8 Ml 1.03ft 27 1.033 77 7 iMl 1.033 OU 8 Ml 1 030 30 1,03ft 02 7 Ml 1.034 81
lit V (Hi 1.030 17 1.034 07 7 Ml 1,033 H. 8 Ml 1.030 |ft 1.03ft 80 7 Ml l.llitft »(•
14 8 30 1,030 27 1.031 Oft 7 30 1.033 24 8 iMl 1.030 40 l.lltft 88 7 iMl 1,03ft O'.
1ft 8 iMl 1,03 ft 27 1,033 84 7 Ml 1.033 22 8 iMl 1.030 44 l.llitft 01 7 311 1.03ft 72

l«i 8 30 1.11311 33 1,034 4V 7 iMl 1.033 02 8 iMl 1,030 40 1.030 111 7 Ml 1,03ft 7o
17 8 Ml 1,030 32 1.034 IV 7 Ml 1.033 H. 8 Ml l.03ft 08 1.03 ft Ift 7 Ml 1.03ft 00
IN 8 .Ml 1,1135 5s 1,033 Oft 7 iMl 1.033 20 V INI 1.03ft 77 l.llitft 37 7 iMi 1.03ft oi
IV 8 .Ml i.oitft :>7 1,033 VO 7 Mi 1.033 22 •I INI 1.030 40 l.llitft Oft 7 iMl 1 03ft 72
20 8 iMl 1,03ft ftV 1,033 07 7 iMl 1.033 22 0 INI 1.0.30 30 1,03ft Oft 7 iMl 1.03ft 71

21 8 30 1.03ft 17 1,033 07 7 iMl 1.033 20 V INI 1,030 48 l.llitft 00 7 Ml 1,03ft 70
8 Ml 1 03ft 31 1.033 70 7 Ml 1.033 10 0 INI 1.030 48 1.03 A 00 7 .Ml l.llitft sx

23 8 Ml 1.03ft ;»7 1.033 Oft 7 30 1.033 III 0 INI 1.030 ft? 1.030 12 7 iMl 1,03ft 01.
21 8 .Ml 1.03ft 07 1.034 17 7 30 1.033 10 «• (HI l.llitft 8ft l.llitft AO 7 Ml 1,03ft 8t.
2ft 8 iMl 1 03ft IV 1,034 10 7 iMl 1.033 21 8 iMl 1.03ft 00 1,03ft AO 7 30 1,034 H«,

2o 8 30 1.03ft ft8 1031 10 7 5n 1.033 2V V INI 1.030 40 1.030 II) 7 iMl 1,03ft 01
8 iMl 1.03ft (Hi 1 031 18 7 Mi 1,033 3; 0 INI 1.030 >0 1.030 12 7 Ml l.llitft 08

2h 8 30 l.llitft AO 1.031 17 7 .Ml 1 033 42 «1 IMI 1,030 40 1.030 08 7 .Ml 1.030 K.
2V 8 30 1.03 ft < 1 1,033 88 7 Ml 1.033 31. 0 INI 1.030 A2 1.030 22 7 iMl 1,030 !•
.to .8 30 1,03ft AO 1,031 07 7 30 1.033 20 V INI 1,030 Aft 1.030 08 7 30 1.030 II

< iauge heights reduced to \N 1* 8 Datum
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Daily Gauge Height, in Feet, ok Mast and West Branch Winnii-eu River koii 
December, 11112, January and February, 19111.

December. 1912. January, 1913

De>
Kenoru Power llouw:. Keewutin 

Hiver Bridge. Kenora Power House. Keewatm 
Hiver Bridge.

Hour. Tailraee Hiver. Hour (milice Hour. Tailrace. Hiver. Hour. Gauge.
li.m U III.

l V CM) 1,033 H7 1.033 70 7 30 1,033 90 y ini 1,030 5h 1.030 02
2 V (Ml 1,033 07 1,033 57 7 30 1,031 '.Il y ini 1,030 OO 1.035 99
a V IN) 1,030 32 1,030 IN) 7 30 1.033 91 y ini 1.030 00 1,1135 91
i V INI 1,034» 5h 1,030 13 y ini 1,030 01 1,030 12 y no 11,030 m
•» V OU 1,030 37 1.030 15 9 INI 1.030 IM 1,035 73

0. « 00 1,0.10 01 1,030 15 y ini 1,030 17 1,035 INI
V (N) 1,030 02 1.030 10 y ini 1,030 01 y ini 1.030 07 1,030 03

s V INI 1,030 07 1,035 70 y ini 1,030 07 1,030 05
9 V IN) 1,030 II. 1,033 73 y ini 1,030 05 1,1135 99

H) V IN) 1,030 01 1,030 19 y oo 1,030 00 1.030 00

11 V 00 1,030 Oh 1,030 22 y ini 1,030 IM 1,030 01 10 IN) 1,035 hO
12 V INI 1,030 03 1,030 19 y ini 1,030 00 1,035 02 1
ia V INI 1,030 O! 1,030 IV y ini 1,030 17 1,035 05
11 V IN) 1,030 32 1,030 INI y ao 1,033 UH y ini 1,030 02 1.030 OO
13 y ini 1,035 47 1,035 47 y oo 1,030 72 1,030 03

10 y ini 1,030 13 1,033 09 y ini 1.030 72 1.030 13
17 v ini 1,030 55 1.030 II y ini 1,030 78 1,030 19
IS 'I IN) 1,030 02 1.030 15 y ini 1.030 7h 1,030 20 III INI | 1,035 MO
IV v ini 1,030 07 1.030 29 y ini • 1.030 19 1.035 Si
Al y oo 1,030 OU 1,030 2V y «ni 1.030 39 1,035 Ni

21 y oo 1,030 70 1,030 32 y ini 1,035 90 y ini 1,030 72 1.030 11
22 y in) 1,030 07 1.033 «9 y ini 1,030 NI 1,030 19
2a y ini 1,030 ai 1,033 93 y ini 1,030 77 1,030 21
24 y ini 1,030 37 1.030 17 y ini 1,030 N2 1.030 27
23 y oo 1,033 »7 1,035 57 y (Ni 1,030 77 1.030 1H 10 INI | 1,035 VI

20 y oo 1.030 37 1,033 97 y ini 1.03# A) 1.(01 *7
y ini 1.030 12 1,035 97 y ini 1.030 20 1 1135 Ml

2h y oo 1,030-33 1,030 09 y oo 1.035 9h •I IN) 1,030 09 1,030 15
2V y oo 1,033 VV 1,035 09 •1 INI 1,030 71 1,030 III
ao y oo I 030 UV 1,035 Ii3 y ini 1.030 17 1.035 M
ai y ou 1,030 34 1,030 04 y ini 1,030 09 1,030 19

February, 1913.

Day.
Kvnoru Power House. kevwutin Hiver Bridge

Hour Tailraee Hiver <i.w.

U III U III
1 9 Ml 1,030 72 1,030 17 10 INI 1.035 91
2 9 INI 1.030 17 1.035 M
3 9 INI 1,030 39 1,035 SO
4 9 INI 1,030 70 1.030 15
5 V 00 1,030 09 1.030 IS

0 V IN) 1,030 72 1,030 15
7 9 INI 1.030 59 1.030 11
M 9 INI 1,030 51 1,1130 02 ID Ml 1.035 70
9 9 INI 1,030 ill 1,035 09

10 9 INI 1,030 03 1,035 02

11 9 IN) 1 '130 51 1.030 09
12 V INI 1.030 50 1.030 15
13 V Ml 1 030 55 1.030 |5
14 9 IN) 1,030 49 1,030 10
16 9 IN) 1,030 59 1,030 14 III INI 1.035 2s

16 9 IN) 1,035 97 1,035 25
17 9 IN) 1,030 III 1,1135 05
lh 9 INI 1030 17 1,035 SO
19 9 INI 1.030 IS 1,035 41

Gunge heights reduced to \N I* S Datum
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1 nki'ii by S. (*. U Urady.

Kxiii.iHii Kivkh Oak Falls—Pitch from lb low—I.ookinu Fp^thkam.

Taken by S. ( 0'(îrml\.

< lo.-i ok 8k.com> Pitch from IU low.I Nol.l-H Hl \ M( Kah I ai.i>
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Daily Gauge Height, Winnipeg Hiver, at Kastern Outlet, from Oetnlier 14, ItMIfi, to 
May 18, IDOti.

Obtained from the < Intario Hydro-Kleetrie < 'nnuniaxion.
Daily Gavuk Hkiiiht, in Kkkt, ok Winnikko Kivkk at Kastkun Oi ti.kt, kok I'.hiô

AND 1906.
11105. 1000.

1>«> Opt Nov. Dec Jnn Feb Mar April. May. June July Am* Sept

1 •MM 1 •MM 3 am 35 •MM am 0 «03 55 «4M 05 ..........
• MM 3 • Mil 3 • Mil 35 •Mil 25 • MM 0 • Ml.t 5 • MM 1 1

.( • Mil 1 • Mil 3 • Mil 3.5 • MM • MI3 V •M >3 5 • MM 15
1 • Mil 3 • Mil 4 • Mil 35 • MM 20 • Ml. 4 05 «03 5 • MM 1

•MM 2 •MM 3 •MM 35 • MM *> •M13 V •MI3 5 •MM 1

II •MM 2 •MM 35 (Mil 35 • Mil 20 «03 <1 • MI3 45 •MM • 15
• Mil Ï • MM 4 • MM 35 • Mil 20 • MI5 • Ml.3 15 • MM 05
•MM • MM 3 35 • Mil 20 * M13 H5 «03 45 • MM 0
•MM 3 • MM 4 • MM 35 • Mil 15 IMI3 s5 «03 45 •mi:i 05

III •Mil 3 •Mil 1 •MM 3 •Mil ■•> «03 H5 «03 45 • MM 05

II •MM 2 •Mil 1 • Mil 3 • MM 15 «03 K5 • MI3 45 • MI3 h
12 • Mil • MM » • MM 3 • Mil 15 «413 s • Mi:4 45 «03
U • MIT 1» •MM 1 •MM 3 • MM • Mil s • MI3 5 • Mil
1 ( tUM • Mil 3 •MM 1 • Mil 3 • Mil 15 «03 s «03 55 • M13
15 «4M 2 •MM 2 •MM * • MM 3 •MM 15 • M13 b «03 « «03 * i
Hi mu 2 •MM 3 (MM 4 • MM 25 • MM 15 IMI3 8 • M13 «5 «03 ft
17 •MM li •MM •MM 1 • MM • Mil 1 • MI3 s «03-«5 • Mil
IS • Mil 1 •Mil •MM 1 •MM 25 • MM 1 • Mil s •M13 75 • MI3 75 Rciidiiilg dinenut
ID •MM 1 • Mil 3 •MM 1 • MM • MM • MI3 75 • M13 h
211 •MM 1 •MM 3 •MM 35 •MM 25 (MM 1 •MI3 77» «03 85

21 •MM 2 •MM 4 •MM T.’. (MM • Mil 05 •MI3 75 •Mit 0
• Mil ;i (MM 3 • Mil • MM 05 • MI3 «03 0

2:t •MKT 1» • MM 35 • MM 25 • MM • 15 • M13 «5 • Mil 05
21 •MM i •MI3 0 • MM 1 • Mil • Mil 05 • Mil «5 • MM 05
25 •MM 35 •MM 3 •MM 4 •MM 25 •MM 05 «03 «5 •MM 05

2ll •MM 2 •Mil 3 •Mil 1 •MM 25 •MM 05 «03 « • MM 05
• MM • i •MM • Mil 35 •MM • MM 05 • MI3 « «04 1

2H • MM • MM • Mil 35 • MM • Mil 0 «03 « • MM I
21» • MM 3 • Mil • MM 35 • MM • Mil 55 • MM 15
III • MM 2 • MM 3 • MM 35 • Mil • M13 55 • MM 0

;ii (MM 3 •MM 35 • Mil •MI3 55

Gauge Headings obtained from the Ont. Hydroelectric Commission.

,sr <3*

ll

• iW

Taken hy S. ('. 0*(ira<lx
Knui.imii Hunt- Vim Vphthkam khom Thikd Pitch at Manitui Middlk.
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Estimated Daily Discharge, Mill “A", Lake of the Woods Milling Co., Keewatin. 
From May, 1913, to December, 1915.

Estimated Daily Discharge in Feet per Sec. ok Mill “A," Lake ok the Woods 
Milling Co., Keewatin, tor 1913-14.

1913.
Day. | Jan.

Feb. Mar. April. May. Ju„, July Au,. Sept. Out. Nov Dec

1 840 290 280 885 547 609
810 000 375 905 224 823

a 840 MAO 845 895 750 798
4 200 850 850 895 740 803
5 .100 8A0 850 770 800

6 840 850 280 507 750 819
7 810 850 570 912 8(H) 230
8 840 290 850 897 750 530
« 840 005 850 907 224 790

10 840 MAO 850 795 900 850 812

11. 200 855 850 790 900 800 768
12 Ml» 855 850 837 700 783
13 8.10 855 280 841 VI8 760 805
14 800 855 570 890 760 226
15 .............. 800 290 850 833 882 800 537

10 800 005 850 802 M82 227 825
17 MAO MM 850 844 897 750 810
18 200 855 850 770 897 750 825
10 ;>oo 853 850 853 760 *15
20 MAO 850 280 881 740 787

21 MAO 8AA 570 .357 800 222
22 MAO 290 850 702 890 750 56».
■a MAO 230 850 730 897 224 816
24 200 500 850 725 897 7.30 805
25 100 870 850 704 882 760 226

20 A70 890 850 718 770 805
27 800 890 280 781 557 7(H) 780
28 M.VI 870 570 897 730 220
20 MAO 290 850 21 Ml 908 8(H) 502
U) MAO 010 850 714 897 229 836
31 MAO 850 890 836

1911.

.. 795 0 « 840 795 178 63 840 803 880 43 821
J NOO 875 *60 843 7«H« 810 185 45 847 770 196 848
3 822 805 850 *43 75 980 21 HI 804 847 785 196 846
4 6 870 *28 7*4 834 800 2(H) *14 851 43 222 831
3 7M 875 824 105 <19 920 020 825 842 <16 202 840

<18 805 802 941 859 925 790 820 784 841 214 117
7 *70 835 803 8X3 *55 9 805 *04 858 819 211 209
8 *68 6 6 *23 841 905 812 823 885 825 3 210
9 *62 870 *37 297 831 838 772 39 849 <10 751 200

10 859 875 *40 2.10 75 890 772 893 850 882 742 204

11 0 *70 800 204 884 928 775 899 847 3 832 200
12 717 !M)7 *03 00 805 858 51 <H) 853 8 <17 200
13 772 920 868 249 890 847 766 974 40 817 84.1 108
14 *26 825 882 *07 886 18 770 968 944 <12 843 821
15 *07 0 0 873 845 202 782 917 919 801 42 820

16 *80 *70 84H M2 805 845 778 35 808 825 802 820
17 *21 *75 *02 *50 75 850 768 947 929 797 *05 819
18 6 875 *7* *26 *22 912 MM! 953 930 9 NHI 778
19 702 *.*0 *78 00 828 988 629 905 937 142 805 <11
20 845 885 8«H) 862 835 985 803 958 33 827 870 121

21 702 875 800 850 *02 201 793 923 938 742 848 851
22 165 6 6 *05 876 1.0011 787 969 923 7(H) .19 *60
23 1*0 *85 *00 850 934 962 769 52 907 764 850 172
24 160 885 *72 *38 52 910 769 9*7 878 765 854 <19
25 0 895 882 857 873 1.1HH) 347 900 915 3 795 127

26 695 905 *92 00 880 1.000 13 903 898 798 795 834
27 *53 920 *86 229 849 975 719 *86 43 740 <58 73
28 *08 880 *74 *41 875 1* 770 931 811 *17 859 841
29 *75 6 878 892 192 772 *1HI 890 793 1(H) <10
'0 *<MI *64 772 890 938 7*0 *14 <13 820 854.
31 881 828 :,j *08 *30 *00 872
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Kktimated Daily Discharge, in Feet per Sk< . op Mill “A," Lake oe the Woods 
Milling Co., Keewatin, for 11)15.

Day Feb. Mar April May June July Au, Sept. Oct. Nov. Dec, 100 804 810 808 824 783 141 00 645 836 874 943
2 850 802 817 803 102 787 254 238 717 837 884 008
3 113 700 770 713 766 7tMI 201 235 680 01 887 902
4 714 700 775 100 704 766 144 237 723 860 89.3 910
5 763 765 704 205 803 308 203 210 77 804 888 01

'n 823 778 700 213 700 80 202 250 618 H7.-> 868 901
708 100 108 210 805 711 301 228 720 857 806 •MH*

8 780 833 775 221 702 813 312 03 738 844 906 088
9 813 837 785 750 102 831 302 245 740 K52 008 88|

10 113 870 788 700 714 707 316 241 730 300 884 926

II 781 830 245 108 770 833 141 236 729 870 005 918
12 853 845 186 754 810 834 263 240 70 861 021 857
13 841 870 218 817 807 66 250 253 645 840 896 962
14 708 111 07 706 767 718 255 244 738 844 827 030
15 810 850 183 7W1 Mil 842 256 03 740 861 015 929

16 810 870 191 796 80 837 254 241 706 868 036 930
17 106 871 182 788 57 851 253 222 735 337 027 935
18 766 845 186 100 10 815 06 231 734 808 934 008
19 842 844 224 752 10 500 247 220 01 887 935 840
20 824 881 203 835 150 82 257 214 854 877 001 910

21 852 88 112 843 163 162 238 •208 813 865 843 878
22 806 884 678 832 167 162 244 02 8|0 806 033 008
23 844 ,887 718 707 53 57 257 210 824 876 043 030
24 90 803 806 021 168 10 2.33 136 821 706 003 932
25 755 806 833 103 161 10 93 133 833 874 “«> 97

20 810 871 830 833 170 177 233 126 01 888 084 553
27 866 036 821 816 177 137 236 145 831 880 031 888
28 838 85 121 033 174 207 234 108 846 901 850 038
29 861 600 854 106 300 234 04 867 027 048 923
30 808 780 887 17 316 235 224 862 012 «17 802
31 124 880 706 248 225 777 898

Khtimated Daily Discharge in Feet per Set. of Mill "C,” Lake of the Woods 
Milling Co., Keewatin, for 1913.

i 700
700
700
1*00
510

305
505

210
515
725
730
730

050
050
050
050

050
05

:too
085
055

450
730
735
730
725

0
10

210
515
725
725
725

7:15
085
030

685
720
085
95

:too

005
90

445
712
070

11
12
13
14
15

200 730
730
730
730
215

725
735
215
520
735

005
00

140
725
090

050
050
085
085
010

700
095
100
405

Hi
17
18

520
725
725
725
725

735
735
735
735
715

080 95
085
240
396
080

700
725
716
710
705

21
22
23
24
26

520
725
735
735
735

080
080
050
085
050

720
725
95

355
730

150
180
050
700
150

20
27
28
29
30
31

730
316
510
735
735
735

232
318
735
080
080
085

710
0(10
736
705
100

700
730
200
too
740
710
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Estimated Daily Discharge, in Feet per Sec. ok Mill “C," Lake of the Woods 
Milling Co., Keewatin, for 1914-15.

1914.

Dny. Jim. Fob Mur April. May. June. July. Au*. 8ept. Oct. Nov. Dec.

1... 080 250 120 675 034 070 91 «190 710 700 210 700
2 710 700 *40 085 027 070 600 195 740 745 *1*15 720
3. . 700 720 140 070 147 000 060 655 700 «1X5 070 690
4 100 730 *42 075 027 W'Mt 000 650 710 IN) 0X0 ONI
5. . 660 710 010 235 658 ooo 655 605 720 185 676 685

6. 080 100 034 OHO 645 050 ooo 700 730 185 050 140
7 070 too 010 005 05X 175 005 095 730 1X5 090 ON)
8 . 005 300 237 *1X5 *45 ♦176 035 700 720 1X5 ONI
1» «..NO 700 034 075 658 «1X5 025 210 730 1X5 ♦IN) 7U0

10 700 000 «40 675 147 070 045 070 090 1X5 0X0 690

11 oo 000 *42 «105 on 00* * 635 «1X0 710 185 075 675
12 570 «•00 «40 235 511 665 70 «195 710 1X5 095 690
13 010 000 *40 730 027 0X5 035 710 HO 1X5 ♦195 260
14 630 0X0 • MiX 730 027 170 •130 *195 730 1X5 «195 200IS 140 130 108 «45 034 170 *45 715 750 1X5 1Ü0 260

Hi . 075 0X0 005 105 *127 000 «45 200 720 185 090 190
17 035 700 005 UK* 147 ♦150 075 710 720 1X5 ooo 190
IN 100 «.NO 7*10 100 662 oxo •440 7<X> 7«K* 1X5 050 190
10 575 700 722 205 058 075 200 715 700 730 050 1WI
20 050 two 695 715 052 005 «150 0*15 no 075 000 200

21 700 700 005 015 «1X0 130 055 730 730 075 050 190
22 0N5 230 24*1 035 074 005 «100 7«M> 72<* 7IN) 100 190
23 715 ooo 060 130 0X0 •445 07«* NO 7«K> 095 706 190
24 720 000 otto 140 105 •100 •155 745 72<* 700 705 190
26 100 000 702 140 0X0 •1X1» «M10 090 720 100 070 190

20 500 two 0X0 140 070 070 73 704» 720 030 «100 190
27 710 titMl ooo 140 «107 •I'M* 055 •17<l too ♦130 •IN) 190
2N 0X5 700 070 035 two 155 «•50 705 730 •170 0X0 190
20 685 237 505 «.NO 155 •415 075 730 • INI 100 190
;to 01X1 •iXO UNI 702 • MM* «45 715 «120 050 705 190
31 075 005 105 005 0X0 050 190

1915.

1 198 (48 652 179 720 5 100 141 035 007 810 829
2 198 707 740 179 205 5 100 •ill 036 073 701 8|(l
3 212 «445 735 223 77:. 5 too OOO 635 Ni 701 798
4 *47 095 707 223 «100 5 100 OUI OI M I 719 XIO
5 0X3 089 707 223 737 Nl 100 643 155 673 755 163
0. . . 095 701 740 223 0X0 153 109 «43 5X3 705 829 701
7 .. 6X3 265 217 223 070 209 017 •'►xx «129 «192 798 755
X ONI 0X9 0*15 223 705 209 031 141 *48 711 7»18 755
9 095 735 7«KI 219 177 209 oil 56.3 035 «179 816 749

10 208 735 710 214 UNI 209 031 614 685 322 7NI 749

11 530 735 700 223 ONI 209 147 «43 OUI 092 835 822
12 «195 707 725 7IHI 705 209 5X1 002 150 092 XIO X77
13 058 7<I7 7 40 737 710 209 037 «49 594 731 822 X|0
14 095 1X7 210 727 737 209 002 «154 •48 743 836 822
15 •1X9 71 HI •129 731 737 209 143 148 «42 718 774 8|0

10 707 770 725 755 170 209 002 5X8 «42 701 708 774
17 218 740 701 709 721 209 002 «150 •42 374 8111 X7I
IX 740 745 I7X 782 209 177 049 «123 743 7N1 XIO
19 710 735 735 039 N22 209 575 062 100 701 822 841
20 740 740 745 722 710 215 037 «43 ♦192 774 7X0 810

21 740 210 179 755 730 «148 037 «49 0410 701 852 7NI
22 740 692 179 708 790 070 037 1 .'IX •48 755 708 792
23 707 740 179 750 179 711 002 141 •MM) 774 7N1 792
24 217 740 179 750 7IN 744 •131 141 ♦179 •192 7N1 X|0
25 «48 740 179 INI 719 741 147 141 092 749 X29 114
20 730 755 179 731 770 017 UK) 144 100 701 798 457
27 74<* 755 179 7IN 770 100 •43 160 705 718 792 82228 74<l 248 194 727 729 504 031 100 OUI XIO 829 798
29 713 07X 735 719 015 037 1041 073 708 822 XIO30 707 745 70.» 159 653 025 1UI 705 708 841 841
31 220 335 5 043 170 708 7X0

T

No.

1 I

a
i

h

h ? 
« 

m
it
rj
13
14 
16 
16

IK
19
*20
*21

23
24 
26 
26
27
28 
29
:m 
ai 
a 2
33
14

36
36
37
as
39
40
41
42
43
44 
46
46
47
4H A 
49 
60 
61 
52
63
64 
66 
66 
57 
68 
59 
00 
01 
02 
03 
04 
06 
06 
07
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SESSIONAL PAPER No. 26f

Tabulated Rehvi.th ok Dibchabuk Measurement* at Kendra Power House

No. Date Forebuy
Gauge

I M
char g

Eat.
Weir

Net
Discharge l-oad Head Efficiency

1 February 24, 1013 «7 67 1.047 s 19-8 1.028 0 1,050 SO 68 2
24 !>7 65 1.320 7 10-1 1.310 0 1,32.1 22 74 52 0

3 25 !>7 6ft 1.312 0 10 1 1.202 0 1.380 22 fts 50
2 ft 07 ftft 1,242 1 10- 1 1,223 0 1,350 22 58 fts 1
2ft 117 Oft 1,282 0 10 1 1.262 0 1.340 22 fts •K)

6 2ft H7 Oft 1.300 u 19-5 1,280 1.350 22 Oft 0
20 07 00 1.304 ft 19 5 1 ,:175 0 1.444 50 3

s March 117 07 711 3 1» ft 001 s 810 23 3ft 50 4
0 >17 04 770 lS'S 757 0 8341 23 20 0

10 3 •17 OS 1.303 3 20-2 1.373 1,454 22 50 1
11 3 07 OS 1.403 0 21)-2 1.443 1,010 22 47 fts 0
12 3 (17 os i.ftoo 4 20 2 1.4 SO 1 .oos 13 50
13 (17 Oft 1,250 4 10- 1 1,240 3 1.372 22 00 s
14 07 Oft 1.312 3 10 1 1,203 2 1,357 22 00 54 s
1ft (17 04 1.230 4 1H-7 1.217 1.310 50 56
10 (17 00 1,253 7 20 6 1.233 1 1.28-2 22 74 54 0
17 07 OS 1.242 20 2 0 1,207 OS ft* 0
is 07 OS 1.200 4 20 2 l.lso 1,26ft os s
10 7 07 00 1,255 6 20 ft 1.23ft 1 1 284 22 7(1 54 0
20 S (17 71 1.240 s 21 3 1,228 1,253 7s 53 0

8 07 70 1.204 0 20 0 l.ls-1 0 1.203 ■jj 77 3
S 07 OS 1.230 3 20-2 1.210 1 1.230 22 73 52

23 s 117 00 1.223 20 0 1.203 1 1.254) 22 71 ft* O
24 S 07 07 1.2*0 3 10 S 1,220 1.266 22 70 53

H (17 00 1.200 4 10 ft 1,240 0 1,34)7 00 54
20 S 07 00 1.202 0 10-ft 1.243 1 1,27ft 04 53 ft
27 0 (17 75 Sift 0 22 s 702 s 717 23 20 4ft s
28 0 07 75 771 ft 74s 7 707 21 20 ft! 0
20 0 (17 76 < <0 0 7 53 4 21 31 48 0
30 0 07 765 4 23 0 741 s 710 23 42 48
31 0 (17 7s 710 0 24 0 60ft 0 70 23 52 fto
32 0 (17 77 74S s 23 0 72ft 606 2.1 40 IS
33 0 07 76 013 0 23 2 ftso s 072 23 40
34 10 117 71) 1.4ft 4 1 20 0 1,433 1.507 50
3ft 10 (17 71 1 ,ft38 0 21 3 l.ftIO 1.007 22 52 5ft ft
36 lo 117 70 1.10s s 20 0 1.4 47 0 1.022 Is fts s
37 1ft 07 70 1,411 7 20 0 1.420 s 1.013 00 fto
38 1ft (17 70 1.541 20 0 1.520 3 1.030 62 50
30 15 07 00 1.430 24)'-ft 1,41s 1.007 54 fto 1
40 10 (17 OS 1,303 20 2 1,283 0 1,351 68 54
41 10 (17 OS 1,270 •-'II-c 1,2541 0 1.354 22 OS 56 3
42 10 (17 OS 1.270 20 2 1.250 1.351 os 50 l
43 10 07 00 1,202 0 20 6 1.1 Ki 3 1,337 fts s
44 20 117 74 1,20ft 0 22*4 1.21 < 1,321 70 1
4ft 20 (17 74 1.3 IS 22* 1 1.20ft s 1.340 70 53 0
40 20 07 74 1.317 22-4 1.20ft 3 1,343 22 70 53 s
47 20 117 74 1.200 0 22-1 1.247 1.338 22 70 0
48 April 4 07 SO 003 24 7 OOS 524) 23 5 4 30 0
40 4 (17 Si 720 3 2ft-1 70-4 530 54 38 4
50 4 07 S2 7. >4 0 720 540 23 54 37 0
••>1 4 07 H2 712 s 2ft-ft Os7 3 ft 10 23 50 37
52 4 (17 H2 643 2ft-ft 61S 428 23 03 34
ft3 4 (•7 so 687 1 24-7 662 400 23 37
:a 4 (17 Si 702 0 2ft- 1 077 s 501 23 37 0
ftft (17 so 24 7 032 ft ft 47 23 43 3
50 07 82 071 7 25-ft 040 ft 10 23 01 10 1
57 117 82 <166 2ft-ft Ml 0 552 23 57 43 1
fth (17 S2 710 0 2ft • ft 08ft 1 520 23 50 38
50 117 82 001 1 00ft 0 527 23 50 30
OO ft 07 S3 01s 2ft-0 502 0 301 02 33 3
01 (17 S3 66s 1 2ft-0 642 50ft 23 00 30 1
02 117 S3 562 0 2ft-0 536 527 23 fts 10
03 117 S3 710 s 2ft • ft 004 3 23 50 37 S
04 K7 S3 020 1 2ft 0 594 527 23 54 44 0
65 ft !(7 SI 700 <i -•5 1 083 0 ftoo 23 37 1
00 24 OS 20 1.370 0 14 7 1.331 0 1.170 23 10 4ft 1
07 21 OH 20 1,250 0 *4 7 1.214 3 1.204 23 Oft 50 6



DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

SLOPE GAUGES ON WESTERN OUTLET, LAKE OF THE WOODS
HISTORY.

In August of 1913, fourteen gauges were set on the western outlet of the Iaike of the 
Woods. These gauges were set for the purpose of obtaining sloiie data in connection with 
discharge measurements taken on the western outlet at the Norman traffic bridge.

The upper of these gauges is set to head-lake level, while the lower is set in the tailwater 
of the Norman dam.

From the time of installation of these gauges, readings have been obtained during the 
time in which meterings have been taken at the Norman traffic bridge metering station

«
■

1 L' s$$ 522 £$8 388 885 288 888 5 = 5 8 = 5 -8 *5
388 333 388 883 333 333 !?!?!? 888 333 !?!? 66
285 555 28z 52 = $£$ 535 $55 558 2£2 S# 38

= !?!?!? 333 is s? S !?!?!? !?!?!? 33!? !?!?!? !?!?!? 3.33 !?!? 66
* = 2 = 8 28s ses 888 222 255 $£$ 58$ 5£8 85 ïî
* 333 333 33!= 333 333 333 888 336 333 !?!? 66
; #82 ;as RS5 538 253 583 6S6 888 55 = S3 $,=

sss 333 333 333 333 333 333 333 333 66 66 .
522 f;38 5 = 3 « ut :£ 588 «tîeî =22 •O MO 238 85 S3

5 * ; sss 333 333 333 333 333 333 333 333 66 66
£ a „ 88= 5,36 = 3#. 833 JC JC *t 2 = 2 £55 525 822 53 95
2 5 333 333 33!? 333 333 333 663 338 333 66 66

= u • 
h y

$$£ ,225 12KS 83$ 388 36.2 ,2,=8 558 53 52
333 333 333 333 333 333 333 333 333 33 33 _

< L,
X < & f? 5 O 233 889 8'y 3 355 •383 ==3 889 388 Sx .2$
i - .its 333 333 333 333 333 333 333 333 88 66

333 3S8 335 585 888 333 996 885 3 It R *s 8-5
333 333 333 333 333 333 333 333 333 66 88

3 658 5 = 3 883 388 528 £38 281 85$ 222 25 86
< 333 333 333 333 333 333 333 333 833 !?!? 33s
-J 1 < 88 £ •it te es £58 £33 £22 =58 $6$ = 58 628 22 86

■» 333 333 333 333 333 333 333 333 333 33 33
7 88$ =5$ 332 =£2 =23 63 5 88 i =22 X a 82
% 333 333 333 333 333 333 333 333 333 33 33

RSfi 365 $56 686 583 923 SU?! -7.53 988 =5 S3
i 333 333 333 .333 3.33 333 333 383 M 33
i i i i'S 9 = •<s à s§ m 1 5g =2 Ij ï

- •?.£- 
: â i

««• 22" ti« 55 55 çjw JM - -

Ü<& * Vf 3 $ 8 - « o 3) ?,
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f re f 63 w:3 w wojg 38S 5S2 585 S$3

X 63 333 33 333 333 333 383 338 833 Ia |CO I? MW 23 428 f eii §155 455 822 1
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Table of Discharges and Slope Gauge Readings at Western Outlet, Lake of the Woods—Continued.

Discharge GAUGE NUMBER
Date in
1913 Sec. Ft.

1 2 2A 3 4 5 6 7 8 9 10 11 12 13

October - 58-73 58-65 58-68 58-67 5S-54 58-54 58-60 58 • 47 58-49 58-49 58-48 58 • 43 58 42
58-70 58-62 58-69 58-65 58-51 58-51 58 • 59 58-45 58-47 58-48 58-46 58-42 58-42
58-71 58-64 58-63 58-51 58-51 58 • 58 58-43 58 is 58-48 58 • 43 58-40 58-43
58-75 58-66 58-72 58-73 58-58 58 • 65 58-62 58-50 58 • 52 58-52 58-52 58-43 58-48
58-76 58-70 58-74 58-73 58-59 58-59 58-66 58-52 58 • 54 58 • 54 58-48 58-51
58-78 58-72 58-78 58-75 58-63 58-63 58-71 58 56 58-60 58 • 62 58 • 58 58 • 52 58 • 54

3 5,638
5,806

58-80 58-71 58-77 58 • 75 58-02 58-62 58 • 67 58-52 58 • 58 58-58 58 • 57 58-54 58-51
58-75 58 • 66 58- 73 58 • 67 58 • 57 58-56 58 • 63 58-50 58 ■ 50 58 50 58-49 58-45 58-48
58-70 58 • 60 58-63 58 • 58 58-48 58-48 58-55 58 42 58-44 58 44 58 42 58-38 58-40
58-62 58-52 58-47 58-50 58 • 38 58-40 58-40 58-38 58-34 58-35
58-61 58-54 58 • 59 58-43 58 43 ■>8 • 50 58 • 35 58-39 58-40 58 37 58-32 58-31

5,559
58 - 2S 58 20 58-20 58-21 58-09 58-09 58-13 58-00 58 • 03 58-03 58-02 57-97 57 99
58-30 58 • 25 58 • 25 58 14 58-16 58-23 58-09 58-10 58-10 58-10 58-05 58-07

6 5,759 58-73 58 • 68 58-71 58-68 58 53 58 • 53 58-60 58-47 58-49 58 50 58-50 58-44 58 43
58-73 58-68 58-71 58-68 58 • 56 58 • 62 58 • 52 58 • 51 58 • 52 58-49 58-44 58-45

23. 5,841 58 96 58-88 58-95 58-90 58 • 79 58-79 58 • 82 58-72 58 74 58-74 58-71 58 • 66 58-69 34-77
25 5,540 58-84 58 • 7 6 58-79 58-78 58 • 68 58 • 68 58-71 58-60 58-62 58 • 62 58-61 58-55 34-73
28. . 5,235 58-40 58 33 58-41 58-36 58 25 58 22 58-29 58- 17 58-20 58-20 58-19 58- 13 58 17 34-68
30 5,530 58-87 58 • 79 58 • 82 58-73 58-70 58 • 7 4 58-61 58 • 65 58 • 65 58-64 58-60 58-62 34-77

November 1 . 58-96 58-91 58 • 92 58-94 58-81 58 • 82 58-72 58 • 78 58 • 16 58-71 58-73 34-79
4 5,540 58-94 58 • 88 58-92 58-93 58 • 82 58-82 58-85 58-73 58-74 58-78 58 • 79 58-72 58-74 34-68
6. 5,503 58 • 88 58-81 58 • 8.3 58-83 58-71 58-71 58-75 58-62 58-68 58-66 58-61 58-63 34-71

10 5,492 58-75 58 • 68 58-71 58-70 58-60 58-61 58 • 65 58-53 58-58 58 • 55 58-50 58 52 34 43
12 5.388 58-74 58-70 58-70 58 • 73 58-61 58-60 58-67 58-54 58-55 58-59 58-56 58-50 58 • 52 34 • 69
14 5,651 58 • 86 '>8-80 58-78 58 • 82 58-70 58-70 58-74 58-61 58 62 58-6/ 58 • 65 58-60 58-62 34 74
17 5,438 58-86 58-80 58-80 58-83 58-71 58-71 58-75 58-62 58 • 65 58 • 69 58-66 58-61 58-63 34-71
19. 58-88 58-83 58 • 85 58 • 85 58 74 58-74 58-80 58 • 65 58-67 58 70 58-68 58-63 58-66 34-70
21 5,612 58-77 58 71 58-70 58-74 58-62 58 • 62 58-69 58-54 58 • 53 58-59 58-60 58-53 58-57 34-76
24. 5,725 58 • 85 58-79 58-80 58-82 58-69 58-70 58-74 58-62 58-61 58-66 58-64 58-59 58-61 34-45
26 5,303 58-76 58-70 58-70 58-70 58-61 58-60 58 • 65 58-52 58-52 58 • 56 58-54 58-51 58-53 34 • 72
27 5,335 58 ■ 88 58-81 58 • 84 58-86 58-73 58-73 58-79 58-68 58-67 58-71 58-70 58-6:1 5S-07 34-70
28. 5,527 58-79 58-73 58-73 58-76 58 • 65 58-64 58-64 58-58 58 • 58 58-61 58-61 58-53 58-57 34-69
29. 5,522 58-89 58-82 58-82 58-85 58-73 5S-72* 5S-79' 58-67 58 • 67 58-69 58-68 58-62 58-65 34-83

December 2. 5,239 58-84 58 77 58-78 58-80 58-68 58-731 5S-691 58-61 58-60 58 63 58-62 58-58 58-60 34-67
5 5.467 58-82 58-78 58-75 58-78 58-68 58 ■ 6Sl 58-73' 58-59 58-59 58 69 58-63 58-58 58-60 34-28

29 5,355
5,458 58-79 58-76 58-75 58-73 58 • 67 58-OO1 58 • 56 58 • 58 58-58 58 59 34-57

Location of Gauges shown on plan of Western Outlet dated November, 1913. 
Readings marked 1 are possibly in error.
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Table of Discharges and Slope Gauge Readings at Western Outlet, Lake of the Woods -Continued.

Discharge GAUGE NUMBER
Date in
1914 Sir. Ft.

i 2 2.X 3 -» 5 6 7 8 9 10 11 12 13

January 6............ . ^ 58 79 58 73 58 • 69* 58-6:1' 58-57 58-60 58-55 34-78
9. 5,272 58-85 58-78 58 • 70 58 • 70 58 • 70* 58-76* 58-61 58-64 58-60 58-64 58-58 34-39

- 13. 5,154 58-71 58-70 58-71 58 • 63 58 • 651 58-61* 58 • 54 58 • 53 58 60 58-55 58-57 58-5:1 34-40
- 28. . . 5,45s 

5,297 / 58-72 58-66 58 • 68 58-68 58-61 58-70* 58-6^1* 58 • 55 58-59 58 • 61 58-56 58 • 55 58 50 34-42

Lehman, 4. 5,461 
5,390 J 58 • 86 58-79 58-78 58-79 58-70 58-70 58-75 58-60 58-64 58-65 58-62 58-60 34-63

“ 9. 5,421 , 
5.385 ; 58 • 83 58-78 58-78 58-79 58-70 58-70 58 • 7 6 58 • 61 58-62 58 • 64 58 - 60 58 64 58 • 58 34-53

* 17. . 5,582
5,280 58 • 86 58 -'0 58-75 58 79 58-72 58-71 58-76 58 • 61 58-60 58-68 58-62 58-66 58-60 34 62

- 24 . . 6,859
7,172/ 58-81 58-76 58-70 58-71 58-60 58-59 58-65 58-42 58-47 58-54 58-41 58-42 58-37 35 32

- 26.. 8,350
8,207/ 58-80 58 • 67 58 • 67 58-69 58-51 58-50 58-61 58-30 58-33 58-42 58-35 58-32 58-28 35-82

March 3. . 8,273
7,962

58-78 58 • 63 58-59 58 • 65 58-49 58-48 58-56 58*30 58-42 58-42 >8 - 27 58-16 58-24 35-97
5................... 7.824 58-75 58 • 65 58-60 58-62 58-45 58-44 58 • 55 58 • 25 58-36 58-36 58-26 58-15 58-21 36-05

• 20.. 7.930
8,097 •is Ii5 **•56 58-51 58 • 54 58-40 58 • 36 58-44 58-20 58-26 58-26 58-22 58-17 58-12 36-11

u 24 . 7.774 58-51 58-51 58 - 36 58-37 58-41 58-15 58-22 58-28 58-17 58-10 58 13 36 02
“ 27.. . 7,954

7,610 58-62 58-54 58-49 58-51 58-37 58 • 37 58-41 58-14 58-22 58 • 27 58 17 58-11 58-13 36 04
U 31................. 7,652

7,837 /
7,893
7.945
7,979
7,762

58-53 58-50 58-50 58-42 58-14 58-24 58-25

Apnl 2........................ 58 • 65 58-55 58-40 58-39 58-40 58-20 58 • 25 58-29 58-16 58-13 35-97

9. . •>■«>•• 58-58 58 • 52 58 • 54 58-41 58-39 58 • 45 58-18 58-27 ")8- 19 58-16 35-89

15..................... 8,111 
7,407 / 58-49 58-40 58-32 58-32 58-41 58 • 15 58-26 ">8-11 58-15 58-13 35-93

17................ 7,527 
6,949 / 58-61 58 44 58-37 58-30 58-30 58-37 58-08 58-21 ■>8-12 58-13 58-11 35-73

22 . . . 7 ,6< 8 ; 
8,074 f 58-62 58-60 58-43 58-43 58-54 58-30 58-31 58-25 58-30 58-24 36-03

25. 8,437
8,304. 58-83 58-62 58-67 58 • 67 58-52 58-52 58-60 58 • 35 58-38 58-42 58-30 58-32 58-32 35-95

27 8,118 
tt’ooi i 58 • S3 58-64 58-65 58-64 58-50 58-51 58-31 58 • 35 58-40 58-31 58-28 35-95

29................................. 8,321 l 
8,573 j 58-87 58-71 58-70 58-67 58-55 58-55 58-60 58-40 58-41 58-46 58-40 58-38 58-33 36-10

Location of Gauges shown on plan of Western Outlet, dated November, 1913. Readings marked 1 are possibly in error.
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Table or Discharges and Slope Gauge Readings at Western Outlet, Lake of the Woods—Continued.

May

July

Date
1914

27.

September 12. 
“ 22. 

29
October. 3.
November 9. 

“ 11. 
• 27

December 12. 
14 29.

Discharge
in

Sec. Ft.

\

8,272 \ 
8,618 j 
8.929 
8,751 / 
8,873 
8,936
9.208 

12,1121 
11.963 
13,113 
13,526 
15,217 
14,991/ 
15.7491 
15,545 
17,045 
16,993 
18,447 
18,236 
18,436 
18,602 
18,155 
18,287/ 
17,6861 
17,604 
16,396 
16.507/ 
16,7201
16,731/
16,399 
16.110/ 
11,151 
10.468 
10,622 
11,125 \ 
10.905 
7.713 
7,395
7.208 
7,517 
7,375 \ 
7.339 [

GAUGE NUMBER

1 A 3 4 5 6 7 8 9 10 11 12 13

58 79 58 72 58 76 58 61 58 61 58 70 58 42 58 45 58 51 58 39 58 42 58 38 3611

59 20 59 04 59 06 59 05 38 89 58 88 58 96 58 65 58 70 58 77 .58 63 58 66 58 63 36-60

59 32 59 19 59 14 59 13 58 98 58 99 59 10 58 77 58 80 58 88 58 73 58 75 58 73 36-67
59 24 59 59 19 59 18 59 00 59 03 59 13 58 80 58 83 58 92 58 77 58 80 58 77 30-70
59 49 59 31 59 24 59 26 38 96 58 96 59 16 58 68 58 71 58 79 58 .56 58 57 58 56 37 55

59 59 59 31 59 29 59 23 58 91 58 91 59 10 58 55 58 56 58 65 58 45 58 33 58 37 38-10

59 77 59 41 59 34 59 35 58 90 58 90 59 18 58 35 58 48 58 62 58 26 58 25 58 23 39-22

60 00 59 60 59 58 59 59 59 10 59 11 59 42 58 51 58 48 58 75 58 37 58 35 58 35 39 67

60 05 59 65 59 58 59 60 59 05 59 05 59 40 58 35 58 45 58 61 58 19 58 12 39-84

59 82 59 34 59 30 59 20 58 60 38 45 58 99 57 73 57 88 58 07 57 59 57 50 39-29

59 89 59 39 59 32 59 31 58 62 58 62 59 10 57 75 57 90 58 08 57 58 57 50 39-30

59 77 59 31 59 22 59 21 58 56 58 55 58 93 57 72 57 90 58 14 57 52 57 50 40-19

59 76 59 17 59 15 59 10 58 41 58 35 58 80 57 57 57 72 57 92 57 45 57 34 10-03

59 52 59 01 59 00 58 85 58 30 58 09 58 60 57 40 57 45 57 75 57 30 57 20 39-95

58 84 58 75 58 73 58 06 58 05 58 54 57 30 57 42 57 63 57 18 57 02 39-80

59 14 58 59 58 67 58 53 37 91 .-,7 92 58 24 57 18 57 28 57 44 57 05 56 94 39-74
59 26 59 04 58 97 59 00 58 74 58 75 58 90 58 45 58 .50 58 55 58 42 58 38 58 35 39-55

4s 28 58 58 19 58 13 37-55
59 16 58 '.*1 58 ''I 58 89 58 til 58 r>3 58 81 58 86 58 42 58 53 58 29 58 27 37-50
59 19 58 98 58 98 58 70 58 67 58 89 58 42 58 30 58 57 58 37 58 33 37 67
59 59 59 49 59 50 59 42 59 30 59 32 59 40 59 18 59 19 59 26 59 16 59 17 59 10 35-74
59 36 59 59 19 59 59 11 59 11 59 20 58 99 59 00 59 05 58 98 58 99 58 92 35-87
59 59 59 34 59 32 59 35 59 24 59 24 59 31 59 12 58 88 59 19 59 10 59 12 59 10 35-90
59 46 59 40 59 39 59 45 59 31 59 30 59 38 59 20 59 22 59 28 59 15 59 11 35-70
59 50 59 42 59 37 59 33 59 26 59 28 59 SB 59 07 59 15 59 19 59 13 59 10 35-75

Location of Gauges shown on plan of Western Outlet, dated November, 1913. Readings marked 1 are possibly in error.
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Table of Discharges and Slope Gauge Headings at Western Outlet, Lake of the Woods—Continued.

Discharge GAUGE NUMBER

1915 Sec. Ft.
1 2 2A 3 4 5 6 7 8 9 10 11 12 13

January s............................. 7,535 \ 
7,501 / 
7,665

59-53 59-44 59 40 59-35 59-29 59-29 59-35 59-12 59-18 59-20 59-14 59-11 35-85
14 59-53 59-46 59-41 59-40 59-30 59-29 59-38 59-17 59-17 59-23 59-15 59-14 59-09 35-97

« 22............................. 7,7131
7,688/
7,434

59-53 59-46 59-41 59-38 59-30 59-34 59-39 59-18 59-19 59-22 59-16 59-14 59-11 36-03
February 6 59-55 59-48 59-43 59-41 59-31 59 33 59-40 59-19 59 20 59-23 59-16 59-15 59-12 36-03

• Hi 7,725 \ 
7,621 / 59-52 59-45 59-41 59-38 59-28 59-31 59-38 59-16 59-19 59-25 59-16 59-22 59-11 36-00

March 9 / 7,4181
7,578/ 

/ 7,379 :
7,471/

59-47

59-39

59-41

59-27

59-36

59-29

59-32

59-24

59-23

59-16

59-25

59-17

59 33 59-10 59-15 59-18 59-10 59-06 35-85

IS

(.

59-25

59-35

59-07

59-13

59-09

59-10

59-09

59-21

59-02

59-13

59-00

59-03

35-48

35-40April 1 7,459 \
7,768/ 59-50 59-43 59-40 59-36 59-26 59-28

- 10 / 13,824 \ 
1 13,128/ 59-51 59-25 59-19 59-15 58-80 58-82 59-05 58-45 58-47 58-63 58-25 58-27 37-45

22 13,025 
\ 13,258/ 59-16 59-11 59-08 58-76 58-72 59-01 58-30 58-45 58-50 58-27 58-25 38-25

May 11 / 14,028
13,300/

f
59-50 59-42 59-37

59-14
59-02
58-50

59-05 59-28 59-59 58-70 58-87 58-51 58-50 38-40
59-94 59-32 59-24 58-60 58-90 57-72 57-80 58-10 57-55 57-45 39-10

1 17,6601
1 17,907 f

59-94 59 • 30 59-21
« IS 59-94 59-30 59-13 59-10 58-53 58-55 58-91 57 66 57-95 58-00 57-48 57-41 57-45 39-15

19,226 59-94 59-25 59-10 59 05 58-35 58-20 57-80 57-28 57-55 57-80 57-15 57-05 57-23 39-33
59-95 59-24 59-10 59-05 58-38 58-23 57-78 57-37 57-50 57-80 57-18 57-08 57-14 39-40

J 20,8631 59-02 58-98 58-10 57-95 58-60 56-91 57-00 57-25 56-68 56-52 56-45 39-80
19 59-01

58-99
58-91
58-93

58-02
57-99

57-80
57-79

58-55 57-25 56-3220,907 j 59-97 59-11 58-55 56-68 56-90 57-20 56-37 56-21 56-30 40-05
20 22,804 > 58-98 58-87 58-82 57-75 57-35 58-35 56-07 56-30 55-67 55-76 55-62 55-81 40-40

58-87
58-83

58-80
58-77

57-80
57-70

57-30
57-30

58-31
58-24

56-00 56-30
56-11

56-57
22,481 I 
21,7781

59-94 58-95 55-95 56-48 55-70 55-42 55-60 40-75
21 59-94 59-00 58-84 58-75 57-72 57-27 58-25 56-00 56-45 56-80 56-00 55-85 56-02 40-7(1

59-00 
59 00

58-86
58-86

58-87
58-85

57-85
57-87

57-58
57-55

58-35 56-3721,554 j 59-89 58-35 56-40 56-50 56-85 56-25 56 05 56-15 40-60
- 31 f 17,325 \ 

17,833/ 59-71 59-23 59-20 59 17 58 53 58-55 59-88 57-75 57 90 58-07 57-61 57-48 57-52 39 79

June 7 17,435 \ 
17,397/ 59-62 59-11 59 07 59-03 58-41 58-35 58-79 57 64 57 75 58-01 57 51 57-41 57-45 39 59

« 25 f 18,6591 
18,706/
22,340

60-15 59-56 59-47 59-41 58-82 58-80 59-84 57-97 58-13 58-23 57-79 57-70 57-73 40-19
“ 30 60-34 59-61 59-50 59-48 58-65 58-53 59-09 57-14 56-47 57-82 56-91 56-74 56-78 40-94
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Table of Discharges and Slope Gauge Readings ai Wbwmui Uv ii.lt, Lamm or the Woods—Continued.

Discharge GAUGE NUMBER
Date
1915 Sec. Ft.

1 2 2A 3 4 5 6 7 8 9 10 11 12 13

July 5. / 23,323 \
23,427 / 60-39 59-71 59-67 59-61 58-60 58-58 59-30 57-24 57-60 57-92 56-95 56-85 56-83 41-24

“ 12. . 23,111 X 
23,733/ 60 35 59-78 59-71 59-69 58 74 58-63 59-39 57-36 57-75 57 84 57-13 56-94 56-96 41-49

* 16. . 23,488 \ 
23,345( 60-41 59-79 59-67 59-68 58-75 58-58 59-35 57 29 57 67 57 94 57 13 56 93 57 01 41-49

“ 22.. 22.845 X 
22,794 / 60 34 59-67 59-60 59-53 58 • 65 58-48 59-16 57-19 57-55 57 92 57-02 56-88 56-92 41-44

“ 28. . 24,478 X 
24,681 / 60 14 59-37 59-27 59-21 58-12 57-66 58-78 56-34 .56-64 57-92 56-00 55-78 55-80 41-74

August 2. 23,746 i 
23.597/ 59 93 59-16 58-98 58 • 95 57 90 57 • 48 58-45 56 11 56-45 56-72 55-81 55 • 59 55-62 41-60

• 5. 23,3791 
23,317/ 59-85 59-08 58-94 58-91 57-80 57-51 58 44 55-99 56-43 56-70 55 77 55-55 55-59 41 70

- 11. 21,142 59-85 59-16 59-05 59-02 58-10 57-63 58-59 56-71 57-00 57-32 56-55 56-38 56-48 41-15
“ 16. 21,567 X 

21,576/ 59-47 58-79 58-61 58-54 57 57 57-38 58*08 56-25 56-42 56-77 55-95 55-80 55-83 40-90

“ 27 11,4921
11,119/ 59-60 59-30 59 29 59-25 59-05 59 06 59-17 58-77 58-84 58-93 58-70 58-70 58-63 37-70

* 30 11,0521 
11,168/ 59-50 59-28 59-30 59-20 59-02 59-01 59-14 58-72 58-80 58-87 58-68 58-64 58-48 37-20

September 3. 10,760 
10,811 / 59-38 59-07 59-08 59'02 58-82 58-81 58-95 58-51 58-62 58-66 58-50 58 47 58-43 37-15

8. 10,824 X 
11,027/ 59-40 59-09 59-11 59-02 58-81 58-77 58-89 58-53 58-63 58-72 58-53 58-48 58 44 37-20

“ 13 10,339 X 
10,409/ 59 08 58-89 58-85 58-83 58-65 58 61 58-75 58-39 8-45 '8-52 58-36 58-33 58-28 36-90

“ 17 10,314 59 15 59-06 58-98 59 04 58-81 58-80 58-91 58 54 58-63 58-72 58-54 58 56 58-45 37-10
- 22. 10,767 X 

10,411/ 
10,005

59-18 59-01 58-98 58-95 58-81 58-83 58-89 58-52 58-62 58 72 58-53 58-48 58-43 37-05
27 59-02 58-90 58-84 58-84 58-66 58-62 58-75 58-51 58-47 58-53 58-38 58-36 58-33 36-IK)

October 1. 7,1481 
7,128/ 
6.7461 
6,805/ 
7,2181 
6,957 /

59-08 58-96 58-94 58 91 58-82 58-80 58-87 58-71 58-75 58-79 58-70 58-69 58-66 36-45

• 4.. 58-68 58-62 58-57 58-56 58-49 58-48 58-54 58-38 58-45 58-50 58-39 58-38 58-36 35-87
<4 8. . 58 79 58-79 58-67 58-72 58 • 66 58 • 66 58-70 58-60 58-62 58-51 35-95

• « 13. 7,074 X 
7,246 / 59-00 58 • 87 58-86 58-82 58-76 58-73 58-78 58-61 58-69 58-71 58-63 5k -03 58-5k 35-87

IK 7,0991 
7,289 / 59-05 58-96 58-92 58-89 58-81 58-80 58-70 58-75 58 • K2 58-70 5k • 65 35-70
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Table of Discharges akd Slope Gauge Readings at Western Outlet, Lake of the Woods—Continued.

Date
1915

October

10

28

Discharge GAUGE NUMBER

6,967 i 
7,(Mil j 
7,598 \ 
7,170/ 
6,9321 
6,988/ 
7,120 i 
7,221/ 
6,698 
6,798/ 
6,689 , 
6,939/ 
6,689 \ 
6,789/ 
6,936 
6,886 
6,660 
6,586 
6,630 
6,630 
6,625 
6,625 
6,812 
6,830 
6,931 
6,857 
6,835 
6,743 
6,694

1 2 2A 3 4 5 6 7 8 9 10 11 12 13

58-95 58-75 58-74 58-80 58-62 58-62 58 • 65 58-51 58-55 58-60 58-52 58-50 58-47 35.77

59-20 59-04 59-24 59-00 58-91 58 IK) 58 • 96 58-79 58-85 58-90 58-79 58-77 58-75 35 90

58-95 58-86 58-80 58-82 58-74 58-72 58-77 58-61 58 67 58-72 58-64 58-62 58-59 35-80

59-20 59 06 59-04 58-97 58-91 58-91 58-97 58-79 58-85 58-91 58-78 58-79 ÔS-7S 35-85
58-90 58-87 58-82 58-83 58-77 58 75 58-79 58-64 58-68 58-74 58-65 58-64 58-61 35-85

58-95 58-85 58-79 58-82 58-71 58-71 58-76 58-60 58-67 58-71 58-61 58-60 58-56 35-85

58-82 58-80 58-79 58-74 58-69 58-72 58-71 58-59 58-52 58-65 58-58 58-57 58-54 35-80
58-94 58-81 58-78 58-80 58-71 58-71 58-75 58-61 58-65 58-70 58-60 58-(Mi 58 • 57 35-82

58-94 58-83 58-78 58-78 58-70 58-70 58-76 58-59 58 - 5/ 58-72 58-61 58-59 58 • 56 35-82

58-95 58-83 58-77 58-79 58-69 58-69 58-75 58-59 58-64 58-70 58-60 58 • 56 35 • 55

58 93 58-81 58-78 58-73 58-70 58-68 58-76 58-59 58-65 58-67 58-60 58-52 58 • 56 35-73

.58-90 58-81 58-77 58-75 58-69 58-68 58-72 58-58 58-64 58-77 58-59 58-51 58-56 35-82
59-00 58-87 -58-81 58-79 58-75 58-71 58-70 58-62 58-71 58-72 58-65 58-57 58-61 35-85
59-00 58-90 58-86 58-82 58-79 58-79 58-82 "8-67 58-72 58-73 58-67 58-60 58-63 35 75

59-00 58-87 58-85 58-84 58 - i 8 58-76 58-79 58-66 58-67 58-72 58-65 58-60 58-61 35-75
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METEOROLOGICAL DATA
Report on Meteorological Station, Winnipeg Beach.

May
1915

Time Evaporation Time Evaporation Rain

1
2
3
4
5 *9.00p.m.
6 5.25 “ 0 055
7 7.50 a.in. 0 015 4 55 “ 0-025
s 9.35 “ 0-050 5-15 “ 0-030
» 10.30 “ 0-050 6.25 * 0 KHJ

10 8.20 “ 0 070 4 35 “ 0-070
11 8.35 “ 0 045 4.23 ‘ 0-076
12 8.25 " 0 060 6-30 “ 0-055 0-12
13 8.55 “ 0-045 5.05 “ 0-075
14 8.35 “ 0-065 4.25 “ 0 065
15 8.30 “ 0-155 4.40 “ 0-100
10 10.25 “ 0-165 4 35 “ 0-100
17 8.40 “ 0-075 6.05 “ 0-070
is 8.43 “ 0-025 4.30 “ 0-045
19 8.50 “ 0-185 4.35 “ 0-130
20 7.50 “ 0100 4-35 “ 0-105
21 8-10 “ 0-105 4 35 * 0-060
22 9 (JO “ 0175 3.52 “ 0 070
23 9 30 “ 0-280

1 Tank Set.

Report on Meteorological Station, Winnipeg Beach.

1915
Time Evaporation Time Evaporation

1

3
4

«
7
8
9

10
11
12 9.30 a in 01(H) 7.15 p.m. 0 100
13 9.30 “ 0-090 6.30 44 Rain Gauge 

broken
14 9.30 “ Rain Gauge 

broken
ft.30 “ 0-200

15 9.30 M 0-060 6.30 “ 0100
10 9.30 “ 0-100 6.30 “ 0-100
17 9-30 “ 0-020 6.30 “ 0-060
18 9.30 “ 0-120 6.30 “ 0-050
19 9.30 “ 0-060 0.30 “ 0-080
20 9-30 “ 0-120 6.30 “ 0 020
21 9-30 “ 0-020 6.30 “ 0-110
22 9 -30 “ 0-110 6.30 “ 0-090
23 9.30 “ 0-100 6.30 “ 0-060
24 9.30 “ 0-090 6.30 “ 0-060
25 9.30 “ 0-090 6.30 “ 0-040
26 9.30 “ 0-090 6 30 “
27 9 30 * 0.060 6.30 “ 0120
28 9.30 “ 0-200 6 30 “ 0-080
29 9 30 * 0-020 6 30 “ 0-160
30 9 30 “ 0-120 6 30 “ 0-080

0147"

0-158*

0-220
0-190

0-070
0-050

0-150
0-170
0-290

0-100

0-200

1 Computed.
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Report on Meteorological Station, Winnipeg Beach.
July
1916 Time Evaporation Time Evaporation Rain

1 9.30 a m.
9 30 “

0*040
0 030

6.30 p.m. 0.160 0-050
0-030

3 ‘0-120
4

6 .................................
................................

8
9

10

...........

12
0-065

13
14
15
10

1H
10
20
21

::::::::::::::::

. : : :

..................... .................................

23
24
25
20
27
28
29

9.30 a m. 
9.30 “ 6* loo

0.30 p.m. 
0.30 “

0-080
0-070

30 9.30 * 0-000 0.30 44 0-080
31 9.30 “ 0-010 0.30 * 0-020

Pin of Evaporation tank broken.
Report ox Meteorological Station, Winnipeg Beach.

August
1915

Time Evaporation Time Evaporation Rain

1 9.30 a.in. 0-040 6.30 p.m. 0-060 *11
9.30 “ 0-200 6.30 “ 0-400

3 9.30 - 0-080 6.30 “ 0-200
4 9.30 44 0-070 6.30 “ 0-200

9.30 44 0-100 6.30 44 0-080
0 9.30 - 0-100 6.30 “ 0-100
7 9.30 “ 0-080 6.30 “ 0-080
8 9.30 “ 0-000 6.30 “ 0-100
9 9.30 “ 0-060 6.30 “ 0-040

10 9.30 “ 0-000 6.30 “ 0-140
11 9.30 “ 0-080 6.30 “ 0-180
12 9.30 “ 0100 • 6.30 “ 0-080
13 9-30 * 0.060 6.30 44 0.150
14 9.30 “ 0-050 6.30 44 0-100
15 9.30 ** 0-090 6.30 “ 0-100
10 9.30 “ 0-090 6.30 “ 0-150
17 9.30 “ 0100 6.30 “ 0-100
18 9.30 “ 0-080 6.30 44 0-150
19 9.30 “ 0-060 6 30 44 0-120
20 0.30 “ 0-100 6.30 “ 0-090 •22
21 9.30 44 0-060 6 30 “ 0-090
22 9.30 - 0-060 6.30 “ 0-080
23 9.30 “ 0-120 6 30 “ 0-150
24 9.30 “ 0-100 0 30 “ 0-150
25 9.30 “ 0-100 6.30 44 0-100
20 9.30 “ 0-080 6.30 “ 0-120
27 9.30 41 0-040 6 30 “ 0-180
28 9.30 - 0.080 6.30 “ 0-090 •40
29 9.30 “ 0-100 6.30 44 0-060
TO 9.30 “ 0-040 6.30 44 0-060
31 9 30 “ 0-040 6.30 44 0-090
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Report on Meteorological Station, Winnipeg Beach.

1915
Time Evaporation Time Evaporation H»in

1 9.30 a.m. 0 1(H) 6.30 p in. 0-080
9.30 “ 0-040 6.30 * 0 060 •\7

3 9.30 “ 0-030 6.30 “ 0-040
4 9.30 “ 0-040 6.30 “ 0- KHI
5 9.30 “ 0-050 6.30 “ 0-120
6 9.30 “ 0 020 6 30 “ 0- 1(H) •35
7 9.30 “ ..................... a.m. -33 

p.m. 1.50
8 9.30 “ 6.30 “ 0 020 1-40
9 9.30 “ 0-040 6.30 “ 0 1(H)

10 0.30 “ 0-080 6.30 “ 0-090 •25
11 9.30 “ 0-060 6.30 • 01(H) •40
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