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PREFACE

This report was prepared by the Geological Survey in cooperation
with the States of Iowa, Montana, Nebraska, North Dakota, South
Dakota, and Wyoming, and with other agencies, by personnel of the
Water Resources Division, C. G. Paulsen, chief, under th= general
direction of J. V. B. Wells, chief, Surface Water Branch, and B. J.
Peterson, chief, Annual Reports Section.

The data were collected and computed under supervision of district
engineers, Surface Water Branch, as follows:

F. M. Bell - Denve~, Colo.
V.R. Bennion_____________________ Iowa City, Iowa
H. M. Erskine____ _— Bismarck, N. Dak.
D. D. Lewis - Lincolr, Nebr.
T. R. Newell___ e Boise, Idaho
Frank Stermitz Helena. Mont.
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SURFACE WATER SUPPLY OF MISSOURI RIVER BASIN ABOVE SIOUX CITY, IOWA, 1855

SCOPE OF WORK

This volume is one of a series of 18 reports presenting measurements of s“age, dis-
charge, and content of streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1955. Since 1888, when the United States Genlogical
Survey first studied streamflow in relation to problems of irrigation, similar measure-
ments have been made at more than 13,250 gaging stations in the 48 States and at many
others in the Territories of Alaska and Hawali. On September 30, 1955, the Geologlcal
Survey and cooperating organizations were maintaining 6,800 gaging statlons, including
those in Alaska and Hawaii. Discharge measurements only were made at many o%her points
in the 1955 water year, most of which are published at the end of each repor“. The name
of each stream measured at points other than gaging stations is not listed in the index
to this report. Only the major river basins in which measurements were made are listed

under the item "Discharge measurements" in this index.
COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological
Survey in this work by either furnishing or helping to collect data. Organizations that
supplied data are acknowledged in station descriptions, and organizations that assisted
in the collection of data through cooperative agreements with the Survey are:

Iowa: Jowa Geological Survey, H. G. Hershey, director and State geologiat;
and State Highway Commission, J. G. Butter, chief engineer, and Mark Morris,
director of research; Iowa Natural Resources Council, R. L. Smith, director.

Montana: Office of the State Engineer, F. E. Buck; State Water Conservation
Board; city of Bozeman. .

Nebraska: Department of Roads and Irrigation, L. N. Ress, State engineer,
through the Bureau of Irrigation, Water Power and Drainage, D. S. Jones, Jr.,
chief.

North Dakota: State Water Conservation Commission, M. W. Holsveen, chief
engineer.

South Dakota: Office of the State Engineer, D. W. Loucks.

Wyoming: Office of the State Engineer, L. C. Bishop.

Assistance in the form of funds or services was given by the Corps of Eng'neers, Depart-
ment of the Army, in collecting records published therein for 70 stations, of which 4 were
in Jowa, 13 in Montana, 4 in Nebraska, 17 in North Dakota, 30 in South Dakota, and 2 in
Wyoming.

Assistance was also furnished by the Bureau of Reclamation and the Office of Indian
Affairs of the United States Department of the Interior; and the United States Department
of State.

The following organization aided in collecting records:

Montana: The Montana Power Co.

Full cooperation exists between the Geological Survey of the United Stater Department

of the Interlor and the Water Resources Division, Department of Northern Affoirs and



2 SURFACE WATER SUPPLY, 1955, PART 6-A

National Resources, Canada. On waters adjacent to the international boundsry, certain
stations are maintained Jjointly by the United States and Canada under the terms of the
Boundary Waters Treaty of 1909, and others are maintained under a subsequert agreement
between the two Governments. The records from all these stations are obtained in such a
manner as to make them equally acceptable and available in either country. These stations

are herein designated "international gaging stations.”
DIVISION OF WORK

The stream-gaging work was done by the Water Resources Division of the Ceological
Survey under the direction of personnel shown in the preface. The data for stations in
the several States were collected and prepared for publication in the district offices

listed below.

State District office Address
Towa g/ ............... .. Towa City....ovivvevnnnns 508 Hydraulic Laboratory, University
of Iowa a 1141
Montana b/............... Helena............ccoeunn 409 Federal Bu ng.
Nebraska—é/. e .. Lincoln............ . 5101Rudge-c‘.uenze1 Building.
North Dakota d/... Bismarck........... 2023 Third Street.

Bismarck, N. Dak... 2023 Third Street.

South Dakota €/... .
g Denver, Colo..... vv.vv... Denver Federal Center.

Wyoming £/...

%/ Except for Big Sioux River at Akron.
_/ Except for Madison River near West Yellowstone.

s/ Including Keyapaha River at Wewela, S, Dak.

3/ Including Big Sioux River at Akron, Iowa.

e/ Except Keyapaha River at Wiwelg. Nat1 1 park

t for stations in Yellowstone National Park,

N{Jt?.liigtabions in Yellowstone National Park are collected under the supervision of the Boise dis-

trict, 429 Federal Building, Boise, Idaho.

Information of a more detailed nature than that published for most of the gaging sta-
tions given in this report is on file in the district offices 1listed above. Provisionsl
records of discharge prior to publication, and other unpublished data concerning the
gaging-station records may usually b; obtained from the district office.

DEFINITION OF TERMS AND ABBREVIATIONS

The terms of streamflow and other hydrologic data, as used in this report, are defined
as follows:

Cubic foot per second {cfs) is the rate of discharge of a stream whose channel is

1 square foot in cross-sectional area and whose average velocity is 1 foot per second.

Cubic feet per second per square mile (cfsm) is the average number of cubic feet of

water flowing per second from each square mile of area drained, assuming tat the runoff
is distributed uniformly in time and area.

Runoff in inches is the depth to which an area would be covered if all the water drain-
ing from it in a given period were uniformly distributed on its surface. The term is used
for comparing runoff with rainfall, which is also usually expressed in inctes,

Acre-foot 1s the quantity of water required to cover an acre to the depth of 1 foot and

is equivalent to 43,560 cubic feet. The term is commonly used in relation to storage for
irrigation.

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for
24 hours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons,
and represents a runoff of 0.0372 inch from 1 square mile.

Stage-discharge relation is the relation between gage height and the amount of water

flowing in a channel, expressed as volume per unit of time,
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logarithmic plotting. The application of the daily mean gage height to those rating tables
gives the daily mean discharge, from which the monthly and the yearly mean ¢ischarge are
computed. If the stage-discharge relation is subject to change because of frequent or
continual change in the physical features that form the control, the daily mean discharge
is determined by the shifting-control method, in which correction factors besed on indi-

vidual discharge measurements and notes by engineers and observers are used in applying

the gage heig.hts to the rating tables. If the stage-discharge relation for a station is
temporarily changed by the presence of aquatic growth or debris on the control, the daily
mean discharge is computed by what is essentially the shifting-control method.

At some gaging stations the stage-discharge relation is affected by backvater from
reservoirs, tributary streams, or other sources. This necessitates the use of the slope
method in which the slope or fall in a reach of the stream 1s a factor in determining
discharge. Information requisite for determining the slope or fall is obtained by means
of an auxiliary gage set at some distance from the base gage. At some stations the stage-
discharge relation is affected by changing stage. If so, the rate of change in stage is
used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relation is affected by ice during
the winter, and it becomes impossible to compute the discharge in the usual manner. Dis-
charge for periods of ice effect is computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration being given to the available infor-
mation on temperature and precipitation, notes by gage observers and engineers, and com-
parable records of discharge for other stations in the same or nearby basins. If the
stage-discharge relation is affected by ice, this information is given in a note to the
table. No mention is made of occasional days of ice effect if the degree of accuracy of
daily records is not changed.

The data herein presented generally comprise a description of the statior, a skeleton
rating table, and a table showing the daily discharge and monthly and yearly discharge and
runoff of the stream. Records are published for the water year which begins on October 1
and ends on September 30. A calendar for the water year 1955 is shown on pege IV for the
purpose of finding the day of the week for any date.

The deseription of the station gives the locatien, drainage area, records available,
type and history of gages, average discharge, extremes of discharge, general remarks, and
notations of revisions of the previeusly published record. The location of the gaging
station and the drainage area are obtained from the most accurate maps available. River
mileage, given uader "Location" for some stations, is that determined and used by the
Corps of Engineers unless otherwise noted. Under "Records available" are given the periods
for which there are published records generally equivalent to those at the present site.
Under "Gage" are given the type of gage currently in use and the datum of the present gage
above mean sea level, and a condensed history of the types, locations, and datums of pre-
vious gages used during the period of recu.us available. Under "Average discharge" is
given the average discharge for the number of years indicated. It is not given for sta-
tions having fewer than five complete years of record or for stations where changes in
water development during the period of record cause the flgure to have little significance.
Under "Extremes" are given the maximum discharge and gage height; the minimum discharge if
there is little or no regulation; the minimum daily discharge 1f there is erxtensive regula-
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tion (also the minimum discharge 1f useful); end the minimum gage height (unless 1t is of
no importance). In the first paragraph, the data given are for the complete current
water year unless otherwise specified. In the second paragraph, the data given are for
the periods of record within the calendar year dates in the heading (not necessarily those
for the complete years indicated by the heading dates). Reliable informaticn concerning
ma jor floods that have occurred outside the period of record are given in the third or last
paragraph under "Extremes." Unless otherwise qualified, the maximum discharge corresponds
to the crest stage obtained by use of a water-stage recorder, a crest-stage indicator, or
a nonrecording gage read at the time of the crest. If the maximum gage height did not
occur at the same time as the maximum discharge, 1t 1s given separately. Information per-
taining to the accuracy of the records and conditions which affect thenatural flow at the
gaging station 1s given under "Remarks."

Previously published records of some stations have been found to be in error on the
basls of data or information later obtained. Revisions of such records are usually pub-
lished along with the current records in one of the annual reports. In order to make it
easier to find such revised records, a paragraph headed "Revisions (water years)" has been
added to the description of all stations for which revised records have been published.
Listed therein are all the reports in which revisions have been published, each followed
by the water years for which figures are revised in that report. In listing the water
years only one number is given; for instance, 1933 stands for the water year October 1,
1932, to September 30, 1933. If no daily, monthly, or annual figures of discharge are
concerned in the revision, that fact is brought but by notations after the year dates as
follows: "(M)" means that only the instantaneous maximum discharge was reviced; "(m)" that
only the Instantaneous minimum was revised; and "(P)" that only peak discharges were re-
vised. If the drainage area has been revised, the report in which the revised figure was
first published is given. It should be noted that for all statlons for which cubic feet
per second per square mile and runoff in Inches are published, a revision of the drainage
area necessitates corresponding revision of all figures based on the dralnage area. Re-
vised figures of cubic feet per second per square mile and runoff in inches resulting from
a revislon of the drainage area only are usually not published in the annual series of
reports,

Skeleton rating tables are published for all statlons except those at which the daily
discharge for the greater part of the open-water period was determined by tre shifting-
control method, the slope method, or other speclal methods involving an equivalent adjust-
ment to the gage height of more than one-tenth foot. Skeleton rating tables are generally

not published for stations on canals,

For stations equipped with water-stage recorders, except those on streams subject to
sudden or rapld fluctuation, the daily table gives the discharge corresponding to the
daily mean gage height. For stations subject to such fluctuation the daily mean gage
height may riot indicate the true daily mean discharge, which must be obtained by averaging
the discharge for parts of the day or by using the discharge Integrator, an instrument for
obtaining the daily mean discharge from a continuous gage-height graph and containing, as
an essential element, a curve representing the stage-discharge relation at the station.
For stations equipped with nonrecording gages, the table of daily discharge gives the
discharge corresponding to once-daily readings of the gage or to the mean of twice-daily
readings, or to the mean gage height determined from gage-height graphs basedi on gage



ACCURACY OF FIELD DATA AND COMPUTED RESULTS 7

readings. For periods of rapidly changing stage, the daily mean discharge 1s determined
from gage-height graphs based on gage readings, the frequency of which is stated in the

station description.

In the table of dally discharge, the figures for the maximum day and the mirimum day for
each month are underlined. If the figure 1s repeated, it 1s underlined only or the first
day of 1ts occurrence.

In the monthly summary below the dally table, the line headed "Total" giver the sum of
the dally figures; i1t is the total c¢fs-days for the month. The line headed "Mean" gives
the average flow in cublc feet per second during the month. Runoff for the month may be
expressed in cublc feet per second per square mile {line headed "Cfsm"), or in inches
(line headed "In."), or in acre-feet (line headed "Ac-ft"). Figures for cublc feet per
second per square mile and runoff in inches are omitted if the drainage area includes
large noncontributing areas, or if the average annual rainfall over the drainage basin is
usually less than 20 inches.

In the yearly summary below the monthly summary, the figures of maximum are the maximum
dally discharges, not the momentary discharges when the water was at crest stage. Like-
wise, the minimums in this summary are the minimum daily discharges.

Peak discharges and the times of their occurrence and corresponding gage teights of
most statlons are listed below the table of daily and monthly discharge. All independent
peaks above the selected base are glven. The base discharge, which is given in paren-
theses, is selected so that an average of about three peaks a year will be presented.
Peak discharges are not published for canals, ditches, drains, or for any stream for which

the peaks are subject to substantial control by man.

Pootnotes to the table of daily discharge indicate periods when discharge was computed
or estimated by unusual or special methods during periods of no gage-height record and ice
effect, or by other effects that reduce the degree of accuracy of the records. Days on
which discharge measurements were made are indlcated by asterisk and footnote unless they
were made at frequent regular intervals, in which instance the general frequsncy of dis-
charge measurements is given under "Remarks" in the station description.

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tion of the station and a monthly summary table of stage and contents. For some reservoirs
a table showing daily contents or stage is given. A skeleton table of capacity at given
stages is usually given in the first report in which data for the reservoir are published,
but it is omitted from succeeding reports.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stability cf the stage-
discharge relation or, if the control is unstable, the frequency of discharge measurements,
and (2) the accuracy of observations of stage, measurements of discharge, ard interpreta-
tion of records.

The station description states the degree of accuracy of the records. "Fxcellent" indi-
cates that, in general, the error in the daily records is believed to be 1eés than 5 per-
cent; "good," less than 10 percent; "fair," less than 15 percent; and "poor," probably
more than 15 percent. The records of monthly and yearly mean discharge and runoff are,

in general, more nearly accurate than the daily records.
418816 O -57 -2
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Runoff at some stations, as indicated by the monthly mean, may vary widely from natural
runoff, owing to diversion, consumption, regulation by storage, increase or decrease in

evaporation due to artificial causes, or to other factors. For such stations, figures of

cuble feet per second per square mile and runoff in inches are not published unless stor-
age or diversion records are included to indicate the extent of the regulation or diver-
sion, or unless satisfactory adjustments can be made for changes in contents of reservoirs
or for other changes incident to use and control. Evaporatlon from a reservoir 1s not
included in the adjustments for changes in reservoir contents, unless 1t 1s so stated.
Even at those stations where adJjustments are made, large errors in computed runoff may
oceur when relatively large negative adjustments are made or when evaporation is large in
comparison with the observed discharge.

Many gaging statlons on streams in the irrigated areas of the United States are situat-
ed above most of the diversions from those streams, and therefore the discharge recorded
does not actually show the water supply available at the stations for further development,

because water must first be supplied to existing irrigation systems.
PUBLICATIONS

To facilitate puBlicatlon of the annual series of reports, the area of the United
States 1s divided into 14 parts whose boundaries coincide with certain natural dralnage
lines, Formerly, the results of streamflow measurements were published in 14 volumes, one
for each of the 14 parts. Beginning with the reports for 1951, the records are published
in 18 volumes, there being 2 volumes each for Parts 1, 2, 3, and 6. The boundaries of the
various parts are indicated by the following list and the map in figure 2.

Part 1. North Atlantic slope basins, in two volumes:
A, North Atlantic slope basins, Maine to Connecticut.
B, North Atlantic slope basins, New York to York River.
2. South Atlantic slope and eastern Gulf of Mexico basins, in two volumes:
A, South Atlantic slope basins, James River to Savannah River.
B, South Atlantic slope and eastern Gulf of Mexico basins, Ogeechze River
to Pearl River.
3. Ohio River basin, in two volumes:
A, Ohlc River basin except Cumberland and Tennessee Rlver basins.
B, Cumberland and Tennessee River basins.
. St. Lawrence River basin.
. Hudson Bay and upper Mississippi River basins.
. Missouri River basin, in two volumes:
A, Missouri River basin above Sioux City, Iowa.
B, Missouri River basin below Sioux City, Iowa.
7. Lower Mississippl River basin.
8. Western Gulf of Mexico basins.
9. Colorado River basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. Pacific slope basins in Washington and upper Columbia River basin.
13. Snake River basin.
14. Pacific slope basins in Oregon and lower Columbia River basin,

U

Water-supply papers and other publications of the Geological Survey contsining data on
the water resources of the United States may be purchased or consulted as fcllows:

1. Copies may be purchased from the Superintendent of Documents, Goverarent Printing
Office, Washington 25, D. C., who will, on applicatlion, furnish lists giving prices. A
1ist of Geological Survey publications may also be obtained by applying to the Director,
Geological Survey, Washington, D. C.

2. Sets of the reports may be consulted in the libraries of the principal cities in
the United States.

3. Sets are avallable for consultation in the offices of the Water Resou~ces Division
of the Geological Survey. Addresses of the offices in the area covered by. thwis report are
given on page 2.
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usually a single State or drainage basin. These reports contain records previously pub-
1ished (some of which may have been revised), as well as some records not contaiﬂed in
the annual serles of water-supply papers. The following table lists reports of this type
for Missouri River basin above Sioux City, Iowa.

Reports containing compilations of records of discharge by States and ‘drainage basins

WSP Pericd Report
1894-1906 Surface water supply of Nebraska.
1894-1921 Surface waters of Wyomlng and their utilization.
1898-1917 Water supply of St. Mary and Milk Rivers (Mont., Canada).
1881-1938 Surface waters of Missourl and St. Mary River basins (Mont ).

Records of discharge have been published also in State reports. Some of these are not
contained in the publications of the Geological Survey or are revisions of re-ords pre-
viously published in 1ts water-supply papers. The following table contains a list of

these reports for the area covered by this report.

State reports contalning compilations of records of discharge

State Period Report Issued by
IOWA.uiarnoans 1873-1932 | Stream-£1ow records Of IOWA«se.veviscoroane . | State Planning Board.
DOLevvannnn 1873-1940 | Water-Supply Bull, 1, Summaries of yee.x-ly Iowa Geological Survey.
and flocod flow relating to Iowa streams.
Dovuernns . 1941-42 Water-Supply Bull, 2, Surface water re- Do.
sources of Iowa.
DOvvevannan 1942-50 Water-Supply Bull, 3, Surface water re- Do.
sources of Iowa.
Montana....... | 1889-1911 | 5th blennlal Teport...c.vcvieevencroosaaassan office of tre State Engl-
neer,
Do......... | 1881-1938 | Speclal Rept. 10, vols, 1-4, Water re- Montana Agricultural Exper-
sources of Montana. iment Station,
Nebraska...... 1894-1914 | 1st hydrographic report.........c.vee. veeaee Bureau of Wzter Power, Ir-
rigation, and Drainage.
Do.uanen 1914-28 | 2nd hydrographlc report......e.covecrvenees . Do.
North Ds,koca 1919-21 Report to Governor of North Dakota on flood State englneer.
control.
Do..evans .. | 1882-1925 | Surface water supply of North Dakota (wlth Do.
12th biennial report).
DOvurnnnn .. | 1882-1938 | Surface water in North Dakota.......v..... .. | State Planning Board.
DO¢ueseessas | 1882-1944 | Supplement B, 4th bilennial report........... | State Water Conservatlon

Commissior.

Note.--In additlon to the records contalned in the reports 1listed above, the folloving States have
1ssued annual or blennial reports 1n which are contained records of discharge: Montana, Nebraska,
North Dakota, South Dakota, and Wyoming.

Tne reports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations. Detailed information on the
stage and discharge of many streams during major floods has been included in speclal re-
ports on these floods published by the Geologlcal Survey or other agencles. The more
recent of these special reports also contain other pertinent hydrologic information and
analyses and compilations of data relating to earlier notable floods. The following is a

1ist of these reports:

Report Issusd by

WSP 147: Destructive floods in the United States in 1904. U. S. Geolozical Survey.

WSP 162: Destructive floods in the United States in 1905, Do.

W3P 520-G: Some floods in the Rocky Mountain reglon. Do.

WSP 771: Floods in the United States, magnitude and frequency. Do.

WSP 847: Maximum discharges at stream-measurement stations Do.

through September 1938,
WSP 1137-A: Missourl River Basin Floods of April-May 1950 in Do.
North and South Dakota.

WSP 1137-I: Summary of floods in the United States during 1950, Do.

WSP 1260-B: Floods of 1952 in the Missouri River basin. Do.

WSP 1320-A: Floods of June 1953 in Northwestern Iowa. Do.

WSP 1320-B: Missouri River Basin Floods of 1953 1n Montana. Do.

Bull. 1: Iowa floods, magnitude and frequency. Iowa Highway Research
Board

Floods in Nebraska, magnitude and frequency. Nebraska State Depart-

ment of Ryads and
Irrigation.



12 SURFACE WATER SUPPLY, 1955, PART 6-A
RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

Records of daily discharge for South Cottonwood Creek near Gallatin Gateway and Rocky
Creek (East Gallatin River) near Bozeman, Mont., have been collected by Montana State

College, Civil Engineering Department, since 1954.
HYDROLOGIC CONDITIONS

The water year 1955 was characterized by slightly below median runoff for most of the
area covered by this report. In central and northeastern South Dakota and in the Marias
and Milk River basins in Montana runoff was slightly above median. In southwestern
North Dakota, northwestern South Dakota, and in the extreme southeastern povtion of the
area covered by this report runoff was deficient. No noteworthy floods occurred during
the water year although some scattered local flash floods occurred on the smaller streams
during the summer months. Maximum flow of record occurred on the Niobrara River near
Spencer, Nebr., March 12, 1955, as a result of lce breakup. For those key gaging stations
in the area covered by this report, a comparison of the monthly and yearly mean discharges
during the 1955 water year with the median discharge for the 25-year period 1921-45 is
shown on the following page.
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Red Rock River below Lima Reservoir, near Monida, Mont.

Location.-~Lat 44°39'20", long 112°22'00", in SWi sec. 32, T. 13 S., R, 6 W., on right
bank just downstream from Lima Reservoir, 7 miles northwest of Monida.

Drainage area.--560 sq mi, approximately.

Records available.--July 1911 to September 1918, May 1925 to September 1955. ﬁo winter
Trecords for some years prior to 1941, Prior to October 1950, published as "below Red
Rock Reservoir."

Gage.--Water-stage recorder and 40-foot Cippoletti weir, July to December 1911, staff
gage at site 900 ft downstream at different datum, 1912-13, float gage; 1914-18,
1925-27, reference point; 1928 to Mar, 31, 1934, staff gage; all at preseut site and
datum, Apr., 1 to Oct. 21, 1934, staff gage at upstream face of dam at different datum.
Oct. 22, 1934, to May 7, 1939, staff gage at present site and datum.

Average discharge.--25 years (1911-16, 1917-18, 1925-28, 1929-30, 1934-35, 1941-55), 155
cfs (112,200 acre-ft per year).

Extremes.--Maximum discharge durin% year, 585 cfs June 28 (gage height, 2.45 ft); minimum,
about 2 cfs Oct. 30 to Nov. 3, Sept. 7, 8, 11, 12.
- 1911-18, 1925-55: Maximum discharge observed, 2,500 cfs May 15, 1933 (gage helght,
5.40 ft), estimated release to prevent failure of dam; no flow at times.

Remarks.~--Records good except those for Oct. 30 to Nov. 16, which are fair. Flow regu-
Tated by Lima Reservoir (see p. 247). No storage during 1934, Diversions for
irrigation of about 10,000 acres above reservoir.

Revisions.--Revised figures of discharge, in cubic feet per second, for the water years
and 1934, superseding those published in WSP 306 and 761, are given herewith:

LDate Discharge Date Discharge Date Discharge
1911 1911-Con. 1934-Con.
Oct. 15 100 Nov. 29 48 Sept.23 2.8
16 100 30 48 24 2.9
17 112 25 3.2
18 183 1934 26 3.6
19 225 Sept.18 0.6 27 3.6
20 312 19 .9 28 4.0
Nov. 26 48 20 1.0 29 4.0
27 48 2 1.5 30 4.3
28 48 22 1.8
Month Maximum | Minimum Mean Runoff in
acre-feet
October 1911....c0000nvenn 450 100 193 11,900
November.......us. ceeen 280 48 166 9,980
Water year 1911-12...... 988 19 176 127,630
September 1934.. . v0eccnees 4.3 [ 1.13 67
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Red Rock River below Lima Reservoir, near Monida, Mont.--Continued

Rating table, water year 1954-55 (gage height, in feet,
and discharge, in cublc feet per second

0.1 6 1.0 145
.2 14 1.5 273
.4 36 2.0 435
.8 66 2.4 581
.8 102
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 19 13 29 28 18 14 13 39 466 414 187 24
2 19 11 29 28 16 14 13 39 466 421 187 24
3 20 17 29 28 16 14 13 39 463 421 190 24
4 19 20 29 28 16 14 13 39 463 421 187 25
5 19 19 29 28 16 14 13 40 463 421 187 25
8 17 19 29 28 16 14 13 52 463 421 267 26
7 *18 19 29 28 15 14 13 74 463 418 294 i2
8 18 18 29 28 15 14 13 83 460 418 294 14
k] 19 19 29 28 15 14 13 85 460 418 294 25
10 20 *19 29 28 15 14 13 87 460 414 291 25
11 21 19 29 28 15 14 13 87 460 414 291 16
1z 16 18 29 28 15 14 13 123 460 407 291 15
13 15 18 29 28 15 14 13 195 456 404 294 24
14 16 18 29 28 15 14 13 287 452 400 291 23
15 16 18 29 28 15 14 13 273 452 390 279 23
16 17 18 29 28 15 14 13 273 *452 390 232 23
17 14 18 *29 26 15 14 23 273 452 386 232 23
18 14 18 29 26 15 14 42 *273 452 383 232 25
19 16 18 29 26 15 14 42 273 449 383 232 26
20 16 18 29 26 15 14 43 273 424 369 232 26
21 18 18 29 26 15 13 43 273 424 *350 189 26
22 15 18 29 26 15 13 43 273 424 322 22 26
23 16 18 29 26 15 13 43 276 424 294 22 26
24 16 18 29 26 15 13 43 276 432 262 23 26
25 18 18 29 16 15 13 43 276 421 237 22 23
26 16 18 29 16 13 43 276 474 226 22 20
27 16 18 28 16 13 *43 306 517 226 22 20
28 15 20 28 16 13 43 390 577 226 23 19
29 15 24 28 16 13 42 483 539 197 24 18
30 12 29 28 16 *13 39 466 410 190 24 19
31 14f----- - 28 16 13 = =-==- 470 --=--~ 1390 *24 ) ----- -
Totall 516 55¢ 894 768 425 423 783 6,632¢ 13,778 { 10,833 5,401 871
Mean 16.8 18.5 28.8 24.8 15.2 13.6 26.1 21.4 459 349 174 22.4
Ac-ff 1,020 1,100 1,770 1,520 843 839 1,550 | 13,150 27,330 | 21,490 10,710 1,330
Calendar year 1954: Max 562 Min 11 Mean 111 Ac~-ft 80,400
Water year 1954-55: Max 577 Min 11 Mean 114 Ac-ft 82,650

* Discharge measurement made on this day.
Note.--Discharge computed from twice-daily staff-gage readings Nov, 28 to Apr. 18.



MISSOURI RIVER MAIN STEM 17
Red Rock River near Dell, Mont.
Location.--Lat 44°47', long 112°43', in NWi sec, 20, T. 12 S., R. 9 W., on right bank
half a mile downstream from Sage Creek and 43 miles northwest of Dell.
Drainage area.--1,420 sq ml, approximately.
Records avallable.--June 1942 to September 1955 (no winter records).
Gage.--Water-stage recorder and concrete control.
Extremes.--Maximum discharge recorded during year, 185 cfs June 30 (gage height, 2.74 ft);
minimum recorded, 6.0 cfs May 28, 29.
1942-55: Maximum discharge, 1,480 cfs June 9, 1944 (gage height, 4.85 ft), from
rating curve extended above 600 cfs; minimum daily, 1.6 cfs May 20, 1945.
Remarks.--Records good except those for periocds of ice effect or no gage-height record,
which are poor. Some regulation by Lima Reservoir (see p. 247). Diversions for irri-
gation of about 35,000 acres, of which about 2,000 acres 1lie below station.

Rating table, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.7 5.0 2.2 58
1.8 9.8 2.4 28
1.9 16 2.7 167
2.0 26
Discharge, 1n cubic feet per second, water year October 1954 to September 1955
Day | Oet. Nov. Dec. Jan. PFeb. Mar. Apr. May June July Avg. Sept.
1 9.3 20 b50 - 49 24 25 104 47 33
2 9.3 20| 55 - 47 27 23 86 40
3 9.3 20 - 47 19 70 34 37
4 13 25 - 47 21 16 88 29 47
5 14 40 - 47 20 16 84 24 “
[ 14 42) > \eo - 51 18 16 80 24 37
7 *16 42 - 51 18 15 78 37 37
8 16 44 - 51 18 5 76 80 37
9 15 44 - 51 18 16 74 111 42
10 16 *44 - 53 18 22 72 115 42
11 16 440 - 51 16 23 80 128 42
12 16 44 - 51 13 24 74 117 42
13 14 42 - 49 12 29 66 115 42
14 16 42 - 45 12 37 68 135 42
15 18 42 - 44 16 42 66 147 42
16 19 45 - 42 26 *45 66 128 42
17 Is 47 - 40 23 51 72 115 42
18 17 - 42 20 45 72 117 40
19 17 47 - 45 17 42 76 117 39
20 17 44 260 - 45 16 39 88 126 39
21 17 44 - 44 18 37 *#104 121 37
22 16 42 - 40| 24 39 106 94 36
23 17 44 - 40 21 47 113 68 36
24 17 44 - 39 14 51 133 64 37
25 16 45| - 39 14 58 152 64 36
26 17 44 - 36, 13 64 142 54 37
27 17 44 - *32 11 84 135 49 37
28 19 37 - 30 7.9 98 124 47 37
29 19 40] - 27 . 150 98 45 37
30 19 45 - mme-- *49 25 15 154 78 42 37
31 19 |------l) ] e L i 21 |-~ TT 54 *37| ===~
Totall 492.9 1,214 1,845 - - - 1,300 544.7 1,342| 2,779| 2,471 1,168
Mean 15.9 40.5 59.5 - - - 43.3 17.6 44.7 89.6 79.7 38.9
Ac-£H] 978| 2,41 3,66 - - - 2,580{ 1,080 2,660 5,510| 4,%00 2,320
Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

* Diacharge measurement made on this day.
a No gage-height record; discharge estimated on basis of weather records.
b Stage~discharge relation affected by ice.



18 GRASSHOPPER CREEK BASIN

Grasshopper Creek near Dillon, Mont.
Location.--Lat 45°07', long 112°481, in NWi sec. 26, T. 8 S., R. 10 W., on left bank 12
miles upstream from mouth and 11 miles southwest of Dillon.

Drainage area.--350 sq ml, approximately.

Records available.--March 1921 to June 1933, October 1945 to December 1953, March to Sep-
ember 19 only one year of winter records prior to 1945).

Gage.--Water-stage recorder.
ownstream at different datum.
and datum.

Prior to June 30, 1933, staff or chain gage at site 1000 ft
Qct. 11, 1945, to May 15, 1946, staff gaze at same site

Average discharge.--9 years (1922-23, 1945-53), 57.4 cfs (41,560 acre-ft psr year).

Extremes.--Maximum discharge during period March to September, 328 cfs Juns 30 (gage
elght, 3.39 ft); minimum, 5.2 cfs Sept. 15.
1921-33, 1945-53, 1955: Maximum discharge, 719 cfs June 4, 1948, June 3, 1953 (gage
helght, 4.51 ft); maximum gage height, 4.79 ft Mar. 16, 1947 (backwater from ice); no
flow July 5-11, Aug. 3, 1930, Aug. 5, 6, 1931 (water diverted for irrigation).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversions for irrigation of about 12,500 acres above station.

Rating table, Mar. 1 to Sept. 30, 1955, except periods of ice effect (gaze
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used July 3 to Aug. 4)

1.5 4.5 2.2 46
1.6 6.0 2.5 88
1.8 13 3.0 190
2.0 25 3.4 300

Discharge, in cubic feet per second, March to September 1955

Day | Oct. Nov. Dee. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 40 77 103 267 65 11
2 39 91 85 37z 55 9.4
3 39 91 83 127 56 9.4
4 35 78 78 129 53 8.7
5 als 35 75 66 143 50 6.9
8 b35 82 69 185 47 6.6
7 b36 82 58 156 46 7.5
8 51 77 54 116 n 8.1
9 b20 68 75 2 107 42 7.5
10 b20 75 69 68 88 40 6.9
11 b20 68 65 75 95 39 7.8
1z b18 82 62 80 103 37 7.2
13 b18 78 52 96 90 36 6.0
14 b19 77 69 119 74 35 5.4
15 b19 71 80 121 62 39 56
16 b20 62 96 *168 5€ 40 6.9
17 b20 54 133 232 54 34 7.2
18 b19 69 123 188 5€ 31 8.7
19 b18 74 93 139 83 24 8.7
20 bis 85 78 119 8€ 19 12
21 b19 57 85 10|  *161 18] 16
22 b20 61 119 107 141 17| Iz
23 b19 57 139 88 11€ 18] 14
24 b18 61 141 83 107 14 15
25 bl6 56 35 86 9C 15/ 16
28 bl8 68|  *135 88 8 14] 16
27 b22 *61 119 129 8e 13| 14
28 b24 59 109 118 78 13| 14
23 *b26 53 88 123 77 12 16
30 25 59 83 285 80 1 16
31 oo £ i 02| -7 71 ®TZ|-=----
Total 610 1,745| =2,911| 3,280| 3,343 991| 310.5
Mean 19.7 58.2{ 93.9 109 08| 32.0 10.4
Ac-fY 1,210 3,460] 5,770| 6,510| 6,630| 1,970 616
Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

Peak discharge (base, 110 cfs).--M
147 cfs W14 3 June © 10

* Discharge measurement made on this d

ay

17
p.m.) 240 cfs (3.19 f£t); June 30

(9 a.m. to 5 p.m.) 141 cfs (2,73 ££); May 23 (3 to 4 p.m.
6 to 8 p.m.) 328 cfs (3.39 ft).

a No gage-helght record; discharge estimated on basis of records for Beaverhead River at Barratts.
b Stage-discharge relatlon affected by ice.



MISSOURI RIVER MAIN STEM 19
Beaverhead River at Barratts, Mont.

Location.--Lat 45°07', long 112°45', in SEf sec. 19, T. 8 S., R. 9 W., on left bank 1 mile
upstream from Barratts, 2 miles downstream from érasshopper Creek, and Sg miles south-
west of Dillon.

Drainage area.--2,740 sq mi, approximately.
Records available.--August 1907 to September 1955.

Gage.--Water ~stage recorder. Datum of gage 1s 5,268.00 ft above mean sea level, datum of
929. Prior to Oct. 19, 1934, staff or chain gage at same site and datum.

Average discharge.--42 years (1907-11, 1914-31, 1934-55), 409 cfs (296,100 azre-ft per
year].

Ext . —-Maximum discharge during year, 1,100 cfs June 30 (gage height, 2.57 ft); maxi-
* ;ﬁglleZage hei];ht 3.66 !‘% Dec. 30 (ice jam); minimum discharge, 190 cfs Jute 9 (gage
height, 0.71 ft).
1907-55: Maximum discharge, 3,720 cfs June 20, 1908 (gage helght, 6.1 ft); minimum
recorded, 69 cfs Jan. 30, 1938.

Remarks . --Records good except those for perlods of ice effect, which are poor. Some reg-
ulation by Lima Reservoir (see p. 247). Diversions for irrigation of about 90,000
acres above station.

Revlsions (water years).--WSP 1086: Drainage area. WSP 1279: 1908(M}, 1910-12(M),
1929{MJ, 1835-36.

Rating table, water year 1954-55, except perilods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

0.7 198 2.0 790
1.0 316 2.5 1,060
1.5 540
Discharge, in cubic feet per second, water year October 1954 to Sepfemher 1955

Day | oOect. Nov. Dec. Jan, Feb, Mar, Apr. May June July Aug, Sept.
1 218 253 b265 256 260 249 260 324 268 955 341 237
2 221 249 b267 250 260 Z45] 276 336 264 680 312 233
3 214 260 280 b240 260 245 256 324 237 525 288 225
4 210 264 292 b236 b260 245 253 308 281 515 284 221
5 214 268 296 b231 b259 b243 245 296 225 575 280 225
6 214 272 296 b230 b257 b243 249 308 221 620 268 221
7 *202 272 300 b233 b258 b243 264 288 214 595 264 218
8 198 268 296| b240 260 b244 292 284 202 505 260 218
9 202 *280 b290 b241 260 0243 328 272 202 454 272 218
10 210 288 b285 b241 b255| 245 357 256 206 414 292 221
11 214 292 b275 b248 250 245 332 253 221 427 308 225
12 218 z84| b276 251 248 245 336 245 253 458 316 221
13 218 288 284 b251 1250 249 341 245 292 432 312 221
14 221 280 284 b251 253, 245 324 253 481 400 332 218
15 233 280 284 b248 253 245 288! 276 *500 357 349 214
16 229 280 *284 b245 253 b244 276 288 580 332 357 225
17 233 280 b277 1240 253 b245 280 353 675 336 332 233
18 229 280 273 b235) 253 245 304 345 605 349 316 253
19 229 280 b268 1238 240 b244 312 300 495 391 308 253
20 225 276 b257 b245) b236 1240 296 288 418 *#418 304 256
21 229 268 b250 1250 b239 b237 296 292 383 505 300 256
22 229 268 b247 b252) b244 1238 292 308 349 510 300 249
23 237 272 b248 b254 b244 236 284 324 308 468 276 249
24 256 268 b250 b257 238, b234 280 320 280 486 268 253
25 260 272 b250 260 b242 0230 276 324 276 495 280 253
26 256 268 b248| *b26l b239 b235 316 312 280 481 280 253
27 253 268 b248! 260 240 241 *312 312 349 468 260 253
28 249 249 b248] 260 b245 241 296 292 357 436 253 253
29 253 264 b250| b260| - *241 284 249 532 432 260 253
30 256 264 b260 b261| - - --- 245 296 241 1,060 409 256 253
31 256|------ b265 b260| - -~~~ 245) - === 272| - 7o- 383 *245| ===~ -
Totall 7,086/ 8,155 8,393 7,685 7,009/ 7,515/ 8,801 9,088/ 11,014| 14,811 9,073| 7,081
Mean 229 272 271! 248 250 242 293 293 367 478 293 236
Ac-f 14,050 16,180 16,650 15,240| 13,900 14,910| 17,460| 18,030{ 21,850, 29,380| 18,000{ 14,040
Calendar year 1954: Max 505 Min 130 Mean 282 Ac-ft 204,000

Water year 1954-55: Max 1,060 Min 198 Mean 290 Ac-f%t 209,700

Peak discharge (base, 800 cfs).--June 30 (2 to 8 p.m.) 1,100 cfs (2.57 ft).
* Disc ge measurement made on this day.

b Stage-discharge relation affected by ice.
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lLocation.--Lat 45°03', long 112°33"',

BLACKTAIL CREEK BASIN

in SE

Blacktail Creek near Dillon, Mont.

sec. 14, T. 9 8., R

miles southeast of Dillon and 14 miles upstream from mouth.

. 8 W., on left bank 12%

Records available.--April 1946 to December 1953, April to September 1955.

Gage.--Water-stage recorder.
929 (levels by Bureau of Reclamation).

Average discharge.--7 years (1946-53),

60.9 cfs (44,090 acre-ft per year).

Datum of gage is 5,667.59 ft above mean sea level, datum of

Extr‘emes.--Ma.ximum discharge during period April to September 166 cfs June 17 (gage
~ helght 3 Ft

elght,

2.17 £t); minimum, 18 cfs Apr. 4
1946-53 1955.

Remarks.--Records good.

gage height, 1.3
Me.ximum discharge, 399 cfs June 11, 1947 (gage height, 2.83 ft);
maximum gage height, 4.62 ft Feb. 26, 1952 (backwater from ice);
5.6 cfs Nov. 9, 1952,

Rating table, Apr. 1 to Sept, 30, 1955 (gage height, in feet, and

discharge, in cubic feet per second

{Shifting-control method used Sept. 23-30)

minimum discharge,

Diversions for irrigation of about 4,000 acres above station.

1.4 26 2.0 130
1.6 55 2.2 172
1.8 90
Discharge, in cubic feet per second, April to September 1955
Day | Oct. Nov. Dec., Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 49 62 102 106 53 #31
2 52 65 85 10 52 ki
3 41 60 83 94 52 51
4 39 52 a1 102 53 32
5 38 55 14 98 53 31
€ 44 60 74 94 52 32
7 44 64 79 94 50 32
8 62 64 96 8€ 49 32
9 19 69 112 83 49 36
lo I 67 118 7 45 39
11 47 64 122 12 42 38
12 49 53 134 74 42 36
13 47 53 145 74 42 36
14 52 62 145 67 52 36
18 49 76 *147 65 53 38
18 44 88 153 64 50 41
17 50 92 164 58 47 42
18 42 67 182 62 47 50
19 50 60 143 58 45 50
20 42 65 136 57 44 50
21 47 83 134 *57 41 50
22 55 100 136 53 39 49
23 49 86 134 5% 39 45
24 53 79 132 57 38 44
25 53 77 124 74 38 49
26 64 *72 118 74 39 49
27 53 77 124 67 42 47
28 52 65 114 . 85 41 45
29 53 s8 114 69 42 45
30 62 72 122 64 41 45
31 e 156 - ----- 102|----- 60 35| ------
Total 1,510{ 2,169| 3,607| =2,280| 1,407| 1,213
Mean 50.3 70.0 120 .5 45.4 40.4
Ac-1Y 3,000 4,300 7,150{ 4,520| 2,79 2,410
Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

Peak discharge (base, 130 cfs).--June 17 (12:30 p.m.) 166 cfs (2.17 ft).
* Discharge measurement made on this day.
+ Result of discharge measurement,



MISSOURI RIVER MAIN STEM 21
Beaverhead River at Blaine, Mont.

Location,--Lat 45°23', long 112°27', in NWiSE# sec. g , R. 7 W., on left bank at
downstream side of bridge on State Highway 41, 112 miles upstream from Ruby River and
144 miles northeast of Dillon.

Drainage area.--3,630 sq mi, approximately.
Records available.--August 1935 to September 1855.

Gage ,~-Water-stage recorder. Prior to Feb. 17, 1949, wire—weight gage at bridge half a
mile upstream at different datum. Feb., 17, 1949, to June 28, 1951, wire-weight gage at
present site and datum.

Average discharge.--20 years, 395 cfs (286,000 acre-ft per year).

Extremes.-.}Maximum discharge during year, 587 cfs July 1 (gage height, 4.62 £:); minimum,
cf's June 25
1935-55: Maximum discharge observed, 3,130 cfs June 12, 1944 (gage height, 6.76 ft,
site and datum then in use); minimum daily, 7.0 cfs May 25, 1940.

Remarks.--Records good except those for periods of ice effect, which are poor. Some regu-
1gt10n gytlfima Reservoir {see p. 247). Diversions for irrigation of about 115,000 acres
above station.

Rating tables, water year 1954-55, except pericds of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Feb. 27 Feb. 28 to Sept. 30
3.0 122 2.1 22 3.5 254
3.5 228 2.3 40 4.0 388
4.0 366 2.6 76 4.6 580
4.5 535 3.0 141

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 211 379 b445 414 385 388 380 296 101 570 104| %116
2 214 385 b465 441 382 3T 400 298 96 47 91 114
3 202 372 479 398 b375 360 382 Z85 96 333 76 119
4 192 385 482 b370| b360| 1345 380 262 88 320 68 156
5 204 347 490 1335 1b350| b330 374 246 82 363 68 179
6 202 341 496 b335|  b370 355 377 238 72 374 61 188
7 192 360 500 b340 360 382 382 233 49 408 63 204
8 *168 372 490 1345 414 371 411 223 35 408 61 214
9 158 382 465 b345 285 *368 438 226 31 388 53 211
10 138 405 b4go| Db345 b335 363 479 202 37 388 50 190
11 142 418 b465 b345 b330 363 496 181 38 366 69 188
12 129 421 1450 350 350 363 469 147 33 405 97 190
13 124 421| 1470 b350 382 357 469 147 52 447 85 166
14 126 458 b465 1350 379 366 441 147 78 435 76 143
15 156 441| b4ss 1350 369 363 417 168 *117 377 79 145
16 162 441| *bdes| D350 366 363 391 192 101 314 85 149
17 162 441| b425( 1345 366 371 394 246 116 275 85 158
18 162 441] p4ls b340}  b335 371 405 236 104 267 66 177
19 162 438 b405 b340| b330 366 417 214 85 262 57 221
20 164 434|  b4o0 b345] 1350 b340 385 186 63| %338 46 277
21 166 451 b405 b350| b35S 360 357 156 55 368 40 283
22 173 465| ba20 b360{ b355 371 303 136 38 417 7 288
23 186 490|  ba2s b390 b340 366 298 134 26 414 50 275
24 202 €79 b415 b400 350 363 293 134 28 374 64 293
25 236 472 b390 b41S| b365| 1330 283 132 24 366 72 301
26 274 455| b355( *b410 b350 b350 330 129 39 330 67 330
27 284 458 350 1400 b335 b365 349 126 61 238 66 TiL
28 303 451 1b340f 1385 388 366 *306 124 78 188 72 306
29 306 441 1320 b365 - 380 296 124 107 154 86 288
30 320 b440 350 b390 382 290 122 385 131 107 288
31 347|------ p390 411 #371| = ----- 97l---==+ 12| 9| ------
Totall 6,167| 12,684| 13,348| 11,409} 10, 121 11,260| 11,392 5,787| 2,315| 10,577; 2,205| 6,471
Mean 199 423 431 368 36 363 380 187 77.2 341 71.1 216
Ac-f£ 12,230| 25,160| 26,480| 22,630| 20, o7o 22,330} 22,600| 11,480| 4,590| 20,980 4,370| 12,840

Calendar year 1954: Max 626 Min 8.0 Mean 279 Ae-ft 202,000
Water year 1954-55: Max 570 Min 24 Mean 284 Ac-ft 205,800

* Discharge measurement made on this day.
b Stage-discharge relation affected by ice.




22 RUBY RIVER BASIN
Ruby River above reservoir, near Alder, Mont.

Location.--Lat 45°11', long 112°09' (revised), in SWiSW} sec. 31, T. 7 S., R. 4 W., on
left bank at Puller Hot Springs, a quarter of a mile upstream from Cottonwood Creek and
10 miles south of Alder. Prior to Aug. 7, 1955, at site 500 ft downstream.

Drainage area.--537 sq mi.
Records available.--May 1938 to September 1955.

Gage.--Water-stage recorder. Datum of gage is 5,440.2 ft above mean sea level (river-
profile survey). Prior to Sept. 9, 1938, wire-welght gage at bridge 1,500 ft downstream
at datum 5.2 £t lower. Sept. 9, 1938, to Aug. 6, 1955, water-stage recorder at site
500 ft downstream at datum 0.5 ft lower.

Average discharge.--17 years, 180 cfs (115,800 acre-ft per year).

Extremes.--Maximum discharge during year, 950 cfs June 16 (gage height, 3.75 ft); minimum
not determined.
1938-55: Maximum discharge, 1,230 cfs May 21, 1948; maximum gage helght, 4.42 ft
June 10, 1947; minimum discharge, 47 cfs Aug. 17, 18, 1940 (gage height, 1.42 ft), but
may have been less during periods of ice effect.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversions for irrigation of about 3,000 acres above station.

Rating table, water year 1954-55, except perlods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.1 83 2.5 410
1.4 114 3.0 600
2.0 250 3.6 875
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oct. Nov, Dec. Jan, Feb, Mar., Apr, May June July Aug. Sept.
1 85 108 98 N a5 120 456 295 145
2 86 T06 100 a 140 389 268 135
3 86 107 103 a9s 156 403 259 128
4 89 106 106 141 410 289 122
5 89 106 107 L ass as0 158 368 262 122 L 2105
L al2o0 L.
6 90 107 107 212 354 245
7 93 104 108 228 448 249 *)
8 #95 101 107 (*9) 262 668 218
9 94| *103| 104 J ad5 307 658 197 U
10 93 108 I 259 636 184 h
11 94 106 ) 248 712 177
12 98 106 250 708 169
13 98 107 aloo alls 245 780 160 > al20
14 98 107/0 b100|L  es(f 316 753 147 L a100
15 104 107 304 740 145
> aloo
16 107 108 242 870 139
17 108 110 Y 230 845 131
18 108 107() N ags 235 876 129
19 106 107 304 609 126 "’
20 106 106 J *452 592 *1211)
21 106 106/L  Los b asof) 627 588 119))
22 104 106 U 694 556 117 a9s
23 99 106 580 538 TZT
24 98 104 516 476 126
25 99 106 J U 420 424 139
L ass allo p a0
26 106 103, 105 *382 364 145
27 106 104 a ass 389 372 135
28 110 101 a95 (*) (*) 328 331 135 ag90
29 110 101 - 334 325 133
30 110 EE | S | D it ¥ 420 328 133
31 no----=-y  j  |------ *a120f - ----- 614[------ PN ) N
Totall 3,085 3,162| 3,075 2,865 2,460 2,840 3,350 10,113| 16,375 5,337| 3,662| 2,965
Mean 99.5 105 99.2 92.4 87.9 91.6 12 326 546 17 118 8.8
Ace-fY 6,120 6,270| 6,100 5,680 4,880 5,630| 6,640 20,060| 32,480| 10,597 7,260| 5,880

Calendar year 1954: Max 470 Min 76 Mean 137 Ac-ft 99,030
Water year 1954-55: Max 870 Min - Mean 162 Ac-ft 117,600

Peak discharge (base, 560 cfs).--May 22 (10 a.m.) 825 cfs (3.50 ft); May 31 (12 m. to 1 p.m.) 690
efs (3.20 ; June 1 P-m.) 950 cfs (3.75 £t).

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of 5 discharge measurements, weather rec-
ords, and records for stations on nearby streams.

b Stage-discharge relatlon affected by ice.




RUBY RIVER BASIN 23

Ruby River near Alder, Mont.

Location.--Lat 45°17'30", long 112°06'00", in NWINE sec. 28, T. 6 8., R. 4 W., on left
bank 200 ft upstream from highway bridge, 2% miles south of Alder, 3 miles downstream
from Ruby River Reservoir, and 6 mlles upstream from Alder Creek.

Records available.--April 1929 to June 1939, July 1946 to September 1955.

Gage.--Water-stage recorder. Prior to Apr, 28, 1932, staff gage at site 1,200 ft down-
stream at different datum. Apr. 28, 1932, to June 30, 1939, staff gage at bridge 200
f't downstream at different datum,

Average discharge.--14 years (1929-30, 1934-38, 1946-55), 95.7 cfs (69,280 acre-ft per
yearJ.

Extremes.--Maximum discharge during year, 554 cfs June 17 (gage height, 3.98 ft); minimum
aily, 8.5 cfs Oct. 8, 9.
1929-39, 1946-55: Maximum discharge, 1,380 cfs June 11, 1947 (gage height, 5.35 ft),
from rating curve extended above 800 cfs by logarithmic plotting; minimum daily, 0.3
cfs Apr. 12, 1938.

Remarks.--Records good except those for periods of ice effect, which are poor. Flow regu-
lated by Ruby River Reservoir (see p. 247). Diversions for irrigation of about 9,500
acres, of which about 5,000 acres lie below station.

Rating table, water year 1954-55, except periods of lce effect (gage
helght, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct. 1 to Apr. 7, June 8
to July 4, Aug. 13 to Sept. 30)

1.4 7 2.5 122
1.6 14 3.0 262
1.8 27 4.0 636
2.0 44
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day oct. Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 46 41 b4z 28 27 29 22 99 249 162 197 62
2 46 42 43 27 vZ7 Z9 7z 92 194 159 243 62
3 44 43 43 b25 27 29 24 107 172 164 256 60
4 44 43 43 b20 b27 29 24 124 159 167 230 77
5 42 43 43 bls b27 b29 24 129 136 162 172 67
[ 11 44 43 17 b28 129 24 129 114 159 151 59
7 8.8 45 43 b19 28 129 24 100 127 164 146 *62
8 *8.5 i1 b4o b21 28 *29 24 183 146 159 132 87
9 8.5 *45 b38 b23 28 29 25 180 240 156 127 71
10 9.1 41 b37 b25 b28 28 41 167 256 151 141 64
11 9.1 38 b35 b25 b29 28 41 164 316 156 209 54
12 9.1 37 b35 b25 29 28 42 154 408 221 209 50
13 9.7 38 33 b25 28 128 48 141 404 236 139 48
14 9.7 37 33 b25 28 b28 53 136 419 715 99 a8
15 9.7 39 b30 b25 28 b29 53 136 404 189 92 53
16 10 40 b28 b25 29 b29 54 129 423 200 99 53
17 12 41 b30 b25 29 29 54 124 *530 212 118 48
18 11 41 *b35 b2s 129 29 54 122 461 212 118 48
19 11 41 b50 b25 b29 29 54 120 368 203 114 47
20 12 40 1100 b25 b29 b29 55 *90 309 *194 107 52
21 16 37 46 b25 29 b28 55 83 288 192 105 52
22 19 33 33 b25 29 28 58 103 272 194 99 54
23 20 33 b30 b25 b29 b27 58 218 252 189 87 59
24 27 33 b25 26 b29 b26 64 288 224 200 80 63
25 36 33 b22 26 29 b25 70 Z88 203 194 78 74
26 38 33 b20 26 30 25 96 *243 154 186 72 87
27 40 35 b25 *26 30 b24 114 215 141 183 70 196
28 42 39 b30 b26 b30 b24 *114 167 122 169 77 334
29 43 39 35 b26 - 23 114 127 227 159 70 Z30
30 40 b40 b35 27| - ===~ 23 107 118 189 162 62 197
31 40 [------ 32 27| ------ *#%22| - ---mo 192 -~ ---- 167 59|------
Total] 732.2| 1,178| 1,157 755 797 8so| 1,e12| 4,686 7,907| 5,636 3,954] 2,496
Mean 23.6 39.3 37.3 24.4| 28.6 27.4 53.7 15 264 182 128 83.
Ac- 1,450| 2,340 2,290| 1,50 1,580| 1,69 3,200 9,250 15,680| 11,180 7,840| 4,950
Calendar year 1954: Max 192 Min 8.5 Mean 47.9 Ac-ft 34,870
Water year 1954-55: Max 530 Min 8.5 Mean 87.0 Ac-ft 62,950

* Discharge measurement made on this day.
b Stage-discharge relation affected by ice.

418816 O -57 -3



24 RUBY RIVER BASIN
Ruby River at Laurin, Mont.

Location.--Lat 45°21', long 112°07', in SWESEL sec. 32, T. 5 S., R. 4 W., on right bank
200 Tt downstream from highway bridge in Laurin and three-quarters of a mile upstream
from Alder Creek.

Records available.--August 1946 to September 1955.

Gage,--Water-stage recorder.
Average discharge.--9 years, 91.4 cfs (66,170 acre-ft per year).

Extremes.--Maximum discharge during year, 473 cfs June 17 (gage height, 4.67 ft); minimum
daily, 10 cfs Feb. 19, 20.
1946-55: Maximum discharge, 980 cfs June 11, 1947 (gage height, 6.43 ft); minimum
daily, that of Feb. 19, 20, 1955.

Remarks,--Records good except those for periods of ice effect or no gage-height record,
which are poor. Flow regulated by Ruby River Reservoir (see p. 247). Diversions for
irrigation of about 13,000 acres, of which about 2,000 acres lie below station. The
flow of Clear Creek (secondary channel of Ruby River) which begins approximately 3 miles
gpstream and returns to the river approximately 3 miles downstream is not included in

ischarge.

Rating table, water year 1954-55, except perlods of lce effect (gage
helght, in feet, and discharge, in cubic feet per second

2.5 11 3.5 172

2.6 14 4.0 297

2.7 20 5.0 555

3.0 61

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 33 19 b27 20 16 bl4 18 58 129 146
2 40 135 b28 19 18 16 18 55 106 138 (*)
3 44 21 27 b17 b13 b19 17 59 97 146 2150
4 1z 20 27 bl4 b13 b23 17 72 95 146 as5
5 44 21 27 b12 b13 20 17 74 82 143
6 29 20 26 b13 b12 b17 18 74 72 143 )
7 21 20 26 b16 b12 b18 17 53 146 46
8 *19 19 28 b16 13 *20 18 108 84 141 49
9 19 *20 b26 b17 13 20 18 108 136 131 120 52
10 19 20 b24 b19 b1l 19 28 106 150 19| 2 52
11 19 19 b23 b20 b1l 19 30 106 202 129 47
12 19 19 b20 b20 b1l 19 29 101 244 148J 44
13 17 19 19 b21 p12 19 30 90 240 170 41
14 17 19 19 bZ1 b12 b18 37 8 287 167 38
15 16 20 18 b20 13 b18 37 88 *282 148
16 15 21 b18 bl18 13 b18 38 82 310 150 40
17 15 21 b18 b13 13 18 37 76 424 158 |% agso 38
18 15 21 *b18 bl4 b1l 18 37 76 434 160 38
19 15 2 b20 b15 b10 18 38 76 158 38
20 15 26 b25 b13 b10 b18 37 *63 290| %150 40
21 14 23 27 15 p12 »18 36 53 270 ¥ 38
22 21 b24 bi1s b13 18 38 63 237 N 38
23 16 22 21 b19 bl4 19 38 124 210 38
24 17 22 21 b19 bl4 19 38 170 194 38
25 20 22 21 20 bl4 p19 46 172 \  as5 40
26 20 22 b16 19 b19 58 126 | 210
27 21 22 bl2 *19 b18 69 108 138
28 21 25 b13 b18 18 *76 93 122 I
29 21 26 bl7 b17 18 65 148 P
30 20 b26 b19 b16 18 65 53 158 as5
31 19 ~==---- b20 16 *#17| - ----- 88| =~=-----
Total| 680 637 675 534 354 s570{ 1,067| 2,714| 5,885 4,477| 3,020
Mean 21.9 21.2 21.8 17.2 12.6 18.4 35.6 87.5 196 144 .
Ac-fY 1,35 1,260/ 1,340| 1,060 702| 1,13 2,120{ 5,380 11,670| 8,880 5,990
Calendar year 1954: Max 110 Min 12 Mean 32.6 Ac-ft 23,640
Water year 1954-55: Max 434 Min 10 Mean 61.3 Ac-ft 44,360

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of recorded range in stage, 2 discharge meas-
urements, and records for Ruby River near Alder.

b Stage-discharge relatlon affected by ice.



RUBY RIVER BASIN 25
Ruby River near Twin Bridges, Mont.

Location.--Lat 45°30', long 112°20', near west line of sec, 10, T. 4 S,, R. 6 !{I., on right
at upstream side of highway bridge, 1i miles upstream from mouth and 23 miles
south of Twin Bridges.

Drainage area.--986 sq mi.
Records avallable.--August to October 1940, July 1941 to June 1943, July 1946 to September
1955

Gage.--Water-stage recorder. Prior to June 30, 1943, staff gage at same site at different
atum.

Average discharge.--10 years (1941-42, 1946-55), 208 cfs (150,600 acre-ft per year).

Extremes.--Maximum discharge during year, 473 cfs June 19 {gage height, 4.48 ft); maximum
gage height, 5.56 ft in January, from recorded range in stage (backwater from ice); min-
imum dally discharge, 64 cfs Oct. 17.

1940-43, 1946-55: Maximum discharge, 1,500 cfs June 12, 1947 (gage height, 6.89
ft); minimum daily, 1.8 cfs May 20, 21, 26, 27, 1954,

Remarks.~--Records good except those for perlods of ice effect or no gage-height record,
which are poor. Some regulation by Ruby River Reservoir, 24 miles above statlon (see
p{: ‘2;47). Diversions for irrigation of about 28,500 acres, of which 500 acres lle below
station.

Rating tables, water year 1954-55, except pericds of ice effect {gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Jan. 26 Jan. 27 to Sept. 30
2.9 62 2.9 74 4.0 324
3.0 77 3.0 91 4.5 476
3.5 170 3.5 196

Discharge, in cublc feet per second, water year Octcber 1954 to September 1955

Day | Oct. Nov. Dec, Jan, Feb, Mar, Apr, May June July Aug, Sept.
1 126 103| b132 bl12s 127 bl12 116 187 156 262 239 100
2 126 100 b130| bl20 123| bl12 120 187 185 237 239 *95
3 117 105 b135 bllo 125 b110 112 181 165 232 252 55
4 112 105 5140 al05 bl2s 5106 110 194 156 04 254 99
S 110 115 b140 a102 b125 1105 116 203 146 327 75 104
[ 105 134] b140| aloo b126 b110 114 206 131 302 203 102
7 93 138 b140| al00| b126| *bl20 118 206 100 316 170 108
8 *85 138 bldz| a102 127 125 125 187 82 327 142 108
9 74 *140 b145 alos 129 125 129 242 76 318 118 106
10 72 140/ ©b145| alo8| bl30 125 131 249 74 321 110 110
11 71 140 b145 allo{ bl30 120 137 249 82 344 120 116
12 74 140 145 all0o| bl2s 120 139 249 137 406 139 108
13 72 140 b145 alls b125 118 139 242 163 106 144 112
14 68 142 146 alls 123 blld 144 237 176 403 127 120
15 66 144 146 alls 125  b110 148 239| %196 358 116 118
16 66 146 b146 b110 144 252 234 341 116 125
17 64 146 *b146 bll4 146 239 313 321 112 129
18 58| 148 bl48 116 146 232 422 332 116 133
19 79 152 bl154 114 146 213 457 330 120 139
20 74 155 b160 b110 144 215 88 *304 129 176
21 80 157 b165 b105 142 189 335 278 123 161
22 80 150 170 1105 148 174 310 244 110 161
23 82 140 b180 b105 152 181 327 242" 100 165
24 88 140 bI35 »100 150 249 307 252 79 165
25 95 140| b130 b98 156 265 270 265 79 165
26 100 136{ bi2s b100 185 254 227 252 79 170
27 93 136 b12s b110 203 237 208 249 | 76 185
28 95 136 b130 118| *T98 210 167 254 79 254
29 98 b136 b140 123 196 163 150 254 89 376
30 102 b134 b145 127 194 129| 254 247/ 95 382
31 107|------ 135 *T14| - ----- I8I[------ 242" 99| ---==-
Total] 2,742| 4,076| 4,450 3,501 4,348| 6,591 6,594| 9,270 4,213| 4,487
Mean 88.5 136 144 113 145 213 213 299, 136 150
he-fy 5,440/ 8,080| 8,830| 7,330| 6,550/ 6,940/ 8,620| 13,070 12,680| 18,390, 8,360 8,900

Calendar year 1954: Max 200 Min 1.8 Mean 104 Ac-ft 75,130
Water year 1954-55: Max 457 Min 64 Mean 156 Ac-ft 113,300

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of 1 diacharge measurement, recorded range
in atage, and weather records.

b Stage-discharge relation affected by ice.




26 BIG HOLE RIVER BASIN
Big Hole River near Melrose, Mont.

Location.--Lat 45°32', long 112°42', in SWi sec. 34, T. 3 8., R. 9 W., on left bank at
ownstream side of bridge on U. S. Highway 91, an eighth of a mile downstream from Rock
Creek and 8 miles south of Melrose.

Drainage area.--2,470 sq mi, approximately.
Records available.--March 1924 to September 1955 {records for 1924-32 fragnentary).

Gage.--Water-stage recorder. Prior to June 14, 1927, water-stage recorder and July 17,
1927, to Sept. 30, 1931, chain gage, at site 11 miles upstream at different datum.

Average discharge.--23 years (1932-55), 1,117 cfs (808,700 acre-ft per year).

Extremes.--Maximum discharge during year, 6,240 cfs June 16 (gage height, 5.37 ft); mini-
mum, 146 cfs Dec. 2 (gage height, 1.02 ft).
1924-55: Maximum discharge, 23,000 cfs June 14, 1927, when Wise River Reservoir
Dam falled (gage height, 14.0 ft, from floodmark, site and datum then in use), from
rating curve extended above 8,000 cfs; maximum discharge unaffected by dam failure,
14,100 cfs June 3, 1948 (gage height, 7.76 ft); minimum cbserved, 49 cfs Aug. 17, 1931
(gage height, 0,70 ft, sife and datum then in use).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversions for irrigation of about 136,000 acres above station.

Rating table, water year 1954-55, except perlods of 1lce effect (gage
height, in feet, and discharge, in cubic feet per second)

1.1 160 3.0 1,630

1.4 267 4.0 3,200

1.8 480 5.0 5,340

2.0 620 5.5 6,580

2.5 1,040

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 259 2410 175 *318( 1,220 2,570| 4,293 1,000 *230
2 267 a4ls 169 250 333| 1,600 2,490| 4,050 913 222
3 290 a420 222 a5 a250 295 2,040{ 2,330{ 3,090 826 222
4 313 a425 299 a225 295| 2,080| 2,200{ 2,730 778 219
5 323 2430 308 N 290| 2,080 2,160 2,927 770 219
6 *323 2430 328 281 2,500| 2,200{ 2,780 738 212
7 313 2425 33580 270 304 2,680| 2,420| 2,750 714 201
8 295 a425 295 a 333 2,580| 2,990 2,730 676 201
9 299 2435 b250 > a240 370 2,440; 3,440| 2,550 655 201
10 308 2445 b240 (*) 432| 2,220| 3,700 2,440 627 187
11 313 *450 b235 375| 2,160 4,240 2,570 592 172
12 333 444 b235 a280 381] 2,170 4,680 2,870 557 163
13 349 462 b235 409 2,320| 4,980| 2,940 543 160
14 344 462 b240 220K 438| 2,390 5,000 2,990 529 160
15 354 450 245 a 444| 2,520| 5,120| 2,470 515 160
16 370 462| *b245 456 2,630 6,010 2,050 480 163
17 392 468 245 474) 2,570| ¥5,920] 1,920 450 169
18 386 456 b245 515 2,500 5,920 1,920 420 175
19 386 456 b245 634| *2,330| 4,980( 2,000 398 187
20 392 444 b240 2260 683| 2,340 4,110{ 1,900 375 208
21 398 438 b240p > a2s0 738 2,830| 3,740 1,720 364 238
22 409 432 b235(] 859 3,380 3,540| *1,620 349 263
23 403 432 b235 b250 940| 3,680 3,440 1,560 323 272
24 2410 432 b235 b250{ 1,000| 3,700| 3,270| 1,580 308 281
25 ag1s5 426 b230 b245{ 1,130| #3,460| 3,070| 1,620 290 285
26 2410 414 b22o| s *a2s0 b245| *1,170{ 3,220| 2,880| 1,590 285 290
27 2405 398 b210 b250| 1,020| 2,990| 2,750| 1,490 281 285
28 2405 318 b210 i b265 904| 2,650| 2,430| 1,330 276 276
29 a405 281 - b280 895| 2,380| 3,070| 1,240 263 272
30 2405 234 ag2s5{f |- ----- b290 980! 2,390| 4,160 1,170 255 281
31 a4l0{------ SRR b300| - --=-- 2,580 |------ 1,110 251(-=----
Total 11,084| 12,619/ 7,524| 7,150| 6,900 8,205| 17,696| 78,630(109,870| 69,990/ 15,801 | 6,574
Mean 358 421 243 231 246 265 590| 2,536| 3,662| 2,258 510 219
Ac-ftj 21,980 25,030| 14,920| 14,180| 13,680| 16,270| 35,100{156,000 [217,900 |138,800 | 31,340 | 13,040

Calendar year 1954: Max 5,480 Min 169 Mean 921 Ac-ft 666,900
Water year 1954-55: Max 6,010 Min 160 Mean QPS Ac-ft 698,200

Peak discharge (base, 3,400 cfs).--May 23 (1 p.m.) 3,760 cfs (4.89 ft;; June 16 (5:30 p.m.) 6,240
efs (5.37 ft); July 1 (6:30 p.m.) to July 2 (2 a.m.) 4,350 cfs (4.57 ft).

* Discharge measurement made this day.

a Ng gagé-helght record; dilscharge estimated on basis of 3 discharge measurements and weather
records.

b Stage-discharge relation affected by ice.




Location.--Lat 45°23', long 112°48',

Records available,--May 1946 to September 1953, April to September 1955.

Gage.--Water-stage recorder,

BIG HOLE RIVER BASIN

Bireh Creek near Glen, Mont.

% miles downstream from Sheep Creek and 8 miles southwest of Glen.

er , published as "near Reichle."

Prior to Nov. 16, 1949, at site 1} miles
erent datum.

in SEISEL sec. 23, T. 5 5., R. 10 W.

27

, on left bank
Prior to Octo-

upstream at dif-

Average discharge.--7 years (1946-53), 30.4 cfs (22,010 acre-ft per year).

Extremes,--Maximum discharge during period April to September, 166 cfs June 29

elght, 3.71 £t); minimum, 5.0 cfs fpr, 28 (

gage height, 1.77 ft).
1946-53, 1955:

(gage

Maximum discharge, 223 cfs June 13, 1953

(gage height, 3.65 ft);

maximum gage helght recorded, 4.75 ft Dec.

12, 1947,

site and datum then in use (back-

water from ice);

minimum discharge observed, 1.2 ¢fs Nov. 22, 1953

ft), discharge measurement; minimum gage helght recorded, 1.44 ft N

(gage height, 1.47
ov. 9, 1950.

Remarks.--Records good except those for periods of no gage-height record or backwater

rom beaver dams, which are poor.
lakes in headwaters.

No diversion above station.
Recorded diversions from Willow and Bond Creeks intn Birch

Some regulation at

Creek above station for 1955 are listed below (additional diversions from Willow

Creek outside of recorded period unknown).

Mean " Runoff in

Date (efs) acre-feet
May 22-26....... s 11.2 111
June 3-30............. 23.9 1,330
July 1-31.. 16.5 1,010
Aug. 1-11.......c0uun. 7.05 154
The period.......... 17.5 2,605

Cooperation.~--Diversion record furnished by water commissioner.

Rating tables, Apr. 1 to Sept. 30, 1955, except periods of backwater

from beaver dams
feet per second)

Apr. 1 to June 29

(gage height, in feet, and discharge, in cublc

June 30 to Sept. 30

1.9 7.0 2.5 27 1.8 8 2.8 79
2.0 8.7 2.7 40 2.0 15 3.0 109
2.1 11 3.0 68 2.2 24 3.5 19z
2.3 18 3.5 133 2.5 44
Discharge, in cubic feet per second, April to September 1955
Day Oct. Nov. Dec, Jan. Feb. Mar, Apr. May June July Aug, Sept.
9.5 40 122 56 *11
% 0 T 10T 55 pie)
s.8 41 103 85 10
: 10 43 103 &9 10
é 13 19 117 &7 10
13 66 108 66 10
'Gl 13 gz 101 65 10
8 \ a8 14 110 93 64 10
9 al4 112 87 54 lo
10 als 112 817 46 1o
11 15 121 88 14 1o
17 120 76 42 10
i 18 115 16 36 10
ii 20 *118 76 24 10
15 *9.1 19 130 83 24 10
16 8.7 16 114 87 23 10
17 8.0 15 95 83 24 10
18 8.2 16 90 8z 24 ple]
13 8.0 19 9l 73 24 1o
20 7.8 26 100 75 24 10
21 8.2 44 105 15 23 1o
22 8.2 43 1lla *71 21 10
23 8.2 52 114 87 16 10
24 8.0 55 109 64 15 1o
25 8.0| *I8 115 65 15 io
26 *8.4 45 109 65 15 10
27 8.5 38 109 48 14 11
28 8.2 31 100 42 14 11
29 7.8 32 127 38 13 11
30 8.5 43 139 35 I3 11
31 - ERTELH 43 |---Tee 33 13 | ----~-
243.8 782.3 2,941 2,429 1,068 308
Moan] 8.13| 25.2| %8.0| 78.4| 54.5| 10.2
Ao—fq 484 1,550 5,830 4,820 2,120 605
Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

# Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records.

Note.--Backwater from beaver dams Sept. 9-30,



28 WHITETAIL CREEK BASIN
Whitetail Creek near Whitehall, Mont.

Location.--Lat 46°01'22", long 112°12'27", in SEL sec. 10, T. 3 N., R. 5 W., on left bank
miles downstream from Whitetail Reservoir 12 miles northwest of White"‘all and
134 miles upstream from mouth.

Records_available.--November 1949 to November 1953, March to September 1955 (no winter
record arter 1951).

Gage.--Water-stage recorder.
Extremes.--Maximum discharge during period March to September, 45 cfs June 30 (gage
height, 3.21 ft); minimum daily, 1.8 cfs Mar. 30, 31, Apr. 4, 5.
1949-53, 1955: Maximum discharge 126 cfs May 18, 1951 (gage height, 4.22 ft);
minimum r'ecorded 0.8 cofs Nov. 15, 1951 (gage helght, 1.77 ft).
Remarks.--Records good., Flow regulated by Whitetail Reservolr (capacity, 5,500 acre-ft).

Rating table, Mar. 30 to Sept. 30, 1955 (gage height, in feet, and
discharge, in cubic feet per second

1.9 0.9 2.7 19
2.1 3.3 3.0 33
2.3 6.7 3.3 50
2.5 12

Discharge, in cubic feet per second, March to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug, Sept.
1 - 1.9 3.3 22 42 34 18
2 - 1.9 3.8 22 [y 3L hr:}
3 - 1.9 3.8 22 42 33 17
4 - 1.8 3.6 22 41 33 17
5 - ) 4.2 2z 42 33 17
6 - 1.9 4.8 22 42 32 17
7 - 2.3 4.8 22 33 32 17
8 - 2.4 5.2 21 2l 32 17
9 - 2.8 5.0 19 32 17
10 - 2.5 4.6 21 32 17
11 - 2.1 5.0 21 19 32 17
1z - 2.1 5.6 21 19 32 17
13 - 2.3 5.9 22 19 32 17
14 - 2.3 5.8 29 19 32 17
15 - 2.0 4.5 31 19 32 17
16 - 2.0 3.9 31 19 32 17
17 - 2.3 *3.8 *30 19 28 17
18 - 2.5 3.9 42 19 19 17
19 - 2.3 5.2 4z *19 19 17
20 - 2.1 6.3 42 19 19 17
21 - 2.3 6.9 42 19 19 17
22 - 2.5 6.1 41 19 19 17
23 - 2.4 5.2 41 18 19 17
24 - 2.4 5.2 41 22 18 16
25 - 2.5 4.8 41 20 18
26 - 2.9 4.8 41 23 18 16
27 - 23 5.0 41 35 18 16
28 - 2.1 6.0 41 35 18 16
29 - 2.3 24 42 35 18 16
L Y N et **%1.8 2.8 k23 42 34 *18 16
31 - -eeeme- 1.8( - --==- 22 |=----- 34 18 [===----
Total - 67.7 207.0 941 827 805 505
Mean - 2.26 6.68 31.4 26.7 26,0 16.8
Ac-£Y - 134 411 1,870} 1,640 1,600| 1,000
Calendar year : Max Min Mean Ac-£t
Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.
*% Fleld estimate made on this day



BOULDER RIVER BASIN 29
Boulder River above Rock Creek, near Basin, Mont.

Location,--Lat 46°15', long 112°30', in SW} sec. 20, T. 6 N., R. 7 W., on left bank half
a milefupstream from Rock Creek, 3 miles upstream from Thunderbolt Creek, and 12 miles
west of Basin.

Records available.--April to September 1936 (published as "at CCC Camp near Bernice"),
June 1946 to November 1953, April to September 1955,

Gage.--Water-stage recorder. Prior to Sept. 12, 1936, staff gage at site a quarter of
a mile downstream at different datum.

Average discharge.--7 years (1946-53), 11.7 cfs (8,470 acre~ft per year).

Extremes.--Maximum discharge during period April to September, 112 cfs May 12 (gage
elght, 2.70 £t); maximum gage height, 2.88 ft May 8 (backwater from ice); minimum
daily discharge, 1.8 cfs Sept. 13, 14.
1936, 1946~53, 1955: Maximum discharge, 582 cfs May 19, 1948 (gage height, 3.72
ft); minimum daily, 0.5 cfs Jan. 28, 29, 1§51, Mar. 23, 1953.

Remarks .~-Records good except those for periods of ice effect or no gage-height record,
which are poor. No diversion above station. Miscellaneous measurements for Rock
Creek near Basin are available.

Rating table, Apr. 1 to Sept. 30, 1955, except period of ice effect (gige
height, in feet, and discharge, in cublc feet per second)

0.8 1.2 1.4 11
.9 2.0 1.6 18
1.0 3.0 2.0 46
1.2 5.8 2.5 95

Discharge, in cubic feet per second, April to September 1955

Day | Oct. Nov, Dec. Jan, Peb, Mar, Apr, May June July Aug. Sept.
1 N 20 *43 32 6.8 2.2
2 vZ24 43 20 52 2.1
3 b28 49 17 5.8 2.1
4 b32 Py 23 5.6 2.1
5 bad 44 37 5.5 1.9
> al
3 b66 43 21 5.3 1.9
7 b80 a4 24 5.2 1.9
8 b70| 44 21 4.7 1.9
9 58 40 23 4.4 2.0
10 ) 70 38 45 4.2 2.1
11 N 66 39 37 4.1 2.1
12 70 38 48 4.0 2.0
13 51 37 3.8 1.8
14 37 *34 29 3.8 .3
15 23 34 24 4.1 1.8
16 » a2 25 47 22 3.8 2.0
17 *26 45 22 3.5 1.9
18 34 32 21 3.2 2.0
19 47 28| *21 3.2 2.0
20 59 22 16 3.2 2.0
21 » 69 20 16 3.0 2.7
22 *2.,7 65 17 13 2.9 3.0
23 b3 58 15 14 2.8 z3
24 b3 *55 14 19 2.7 2.7
25 b3.5 48 13 21 3.1 2.6
26 b10 46 12 18 2.9 2.5
27 b25 48 12 13 2.6 2.4
28 b50 47 11 13 2.5 2.4
29 20 48 11 *2.4 2.2
30 - b18 52 35 9.2 2.4 2.2
31 R e I D Rt - e 48|------ 7.9 2.3|------
Total 167.2{ 1,514 963] 693.1 120.0 65.2
Mean 5.57 48.8 32.1 22.4 3.87 2.17
Ac- 332| 3,000f 1,91c|{ 1,370 238 129
Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

Peak discharge (base, SO cfs;.--May 12 (7 p.m.) 112 cfs 52.70 ft); May 20 (11 to 12 p.m.) 78 cfs
240 TT); May 0 9 p.m.) 62 efs (2.20 Ft); June 17 {1 to 4 a.m.) 54 cfs (2.10 ft); June 30

2 to 4 a.m.) 52 cfs (2.08 £t); July 5 (12 m. to 1 p.m.) 52 cfs (2.08 ft); July 10 (8 a.m.) 61 cfs
2.19 ft); July 12 (4 to 5 a.m.) 59 cfs (2.16 £t).

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of 1 discharge measurement, weather records,
and records for nearby stations.

b Stage-discharge relation affected by ice.



30 BOULDER RIVER BASIN
Boulder River near Boulder, Mont.

Location.--Lat 46°13', long 112°05', in SEf sec. 3, T. 5 N., R. 4 W., on left bank at d
, » .3, T. . . vy own=
Zaggangségilggrhighway bridge, half a mile downstream from Muskrat Creek and 2 miles

Records available.--April 1929 to September 1931, March 1934 to September 1955.

Gage.--Water-stage recorder. Prior to Aug. 29, 1946, chain gage at same site and datum.
Average discharge.--22 years (1930-31, 1934-55), 111 cfs (80,360 acre-ft per year).
Extremes.--Maximum discharge during year, 839 cfs June 17 (gage height, 8.7 £t); minimum,

¢fs Sept. 5-8

1929-31, 1934-55: Maximum dischar 2,620 H
no tlow July teciy gy emam ge, 2, cfs May 22, 1948 (gage height, 10.37 ft);

Remarks.--Records good. Diversions for irrigation of about 3,500 acres above station.

Revisions (water years).-~WSP 1279: 1931.

Rating table, water year 1954-55 (gage helght, in feet,
and discharge, in cubic feet per second)
(Shifting-control method used July 18-20)

5.5 9 7.0 191

5.6 14 7.5 318

5.8 27 8.0 495

6.0 45 8.5 710

6.5 107

Discharge, in cuble feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan, Feb, Mar, Apr. May June July Aug. Sept,
1 18 24 15 16 23 19| 37 2100 424 396 119 12
2 19| 25 18 16| 24| 19 33 alls 420 337 102 12
3 19 28 21 16 24 20| 33 alss 434 280 91 11
4 16 *26 24 16| 23 20| 32 164 463 266 86 11
5 16| 30 24 16 23 21 31 233 475 368 78 10
6 15 29 24, 15 23 21 29 410 511 324 72 10
7 14 28 23 15| 23 *21] 37 388 602 312 65 10
8 T4 23 22| 16| 23| 21 60 347 670 280 59 11
9 *14 26 21 16| 23| 23| *75 309 *620 263 50 12
10 14 31 19| 15| 23 23 73 285 616 344 47 12
11 14 31 18 16| 23 24 57 271 647 487 43 12
12 15| 31 16| 16 23 24 56 306 656 527 41 12
13 16| 33| 16 16 23 23 57 354 647 130 40 12
14 15 32 16 17 23 23| 54 312 588 360 40 12
15 15 32 16| 17 23| 24 43 240 575 306 42 12
16 15 32 17 18 23 23 41 206 710 271 39 12
17 15 32 18 18 24 24 47 204 692 263 34 13
18 16| 32 18 18 24, 24 53 193 551 312 28 14
19 16 32 17 18 23 25 56 260 491 *291 26 15
20 16 31 *17 18 22 22 48 388 438 240 20 17
21 17 29 16 18 21 24 55 511 416 228 16 19
22 17 29 16 18 22 24 69 551, 360 202 16 24
23 20 30 16 18 21 24 65 191 318 199 15 26
24 21 29 16 18 21 25, 65 #455 280 226 15 25
25 23 28 16 *18 20 25 66 402 250 214 15 26
26 24 28 16 24| *ags 385 226 219 15 26
27 25 24 15 26/  al20 392 221 180 14 27
28 31 20 15 23]  al7s 357 204 178 14 29
29 28 16 15 26 2100 385 226 169 14 32
30 30 13 16 2 a90 483 337 146 *13 32
3 29f------ 16 32| - --emm 463|------ 130 12f------
Total| 577 834 553 543 628 724] 1,845| 10,095| 14,068| 8,748| 1,281 508
Mean 18.6 27.8 17.8 17.5 22.4 23,4] 61.5 326 469 282 41,3 16.9
Ac-f§ 1,140/ 1,650\ 1,100 1,080| 1,250 1,440| 3,660| 20,020 27,900 17,350| 2,540| 1,010
Calendar year 1954: Max 567 Min 12 Mean 79,9 Ac-ft 57,850
Water year 1954-55: Max 710 Min 10 Mean 111 Ac-ft 80,140

Peak discharge (base, 420 ¢fs).--May 6 {10:30 a,m,) 495 cfs (8.00 ft); May 22 (4:3C a.m.) 598 efs
(8,29 ft); June 17 (2 a.m.) 839 cfs (8.71 ft); July 1 (11 a.m.) 430 cfs (7,77 £t); July 5 (2 p.m.)
438 cfs (7.78 ft); July 11 (3 a.m.) 616 cfs (8.21 ft).

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basils of 1 discharge measurement and records for
station above Rock Creek near Basin,
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Jefferson River at Sappington, Mont.

Location.--lat 45°48'15", long 111°45'05", in SEY sec. 29, T. 1 N., R. 1 W., on right
bank at upstream side of bridge on State Highway 1, 1 mile northeast of Sappington and
53 miles upstream from Willow Creek.

Drainage area.--8,980 sq mi, approximately.

Records available,--September 1896 to December 1905, August 1938 to September 1955,

Gage,——ﬁater-sfage recorder. Sept. 10, 1896, to Dec, 31, 1305, chaln gage at railroad
bridge 15 miles upstream at different datum.

Average discharge.--21 years (1896-98, 1902-4, 1938-55), 2,139 cfs (1,549,000 acre-ft
per year].

Extremes.--Maximum discharge during year, 6,910 cfs June 18 (gage height, 6.98 ft); max-
imum gage height, 7.57 ft Mar, 30 (backwater from ice); minimum discharge, 251 cfs
Aug, 31 (gage height, 1.82 ft),

1896-1905, 1938-55: Maximum discharge observed (revised), 21,000 cfs June 23,
1899 (gage height, 9.65 ft, site and datum then in use), from rating curve extended
?bzgeﬂ]_:()],ooo cfs by logarithmic plotting; minimum, 134 cfs Aug. 12, 1940 (gage height,
Revisions,~-The figures of maximum discharge for some water years have been revised,
as shown In the following table. They supersede figures published in the water-supply
papers indicated,

Water Discharge | Gage height
WSP year Date efs) (feet%
a) 1899 June 23, 1899 21,000 9.85
a) 1900 | May 16, 1900 10,300 8.60
84 1902 May 31, 1902 10,300 6.80
130 1904 May 26, 1904 10,400 6.65
a 224 Annual Report.

Remarks .--Records good except those for periods of ice effect, which are poor. Diversions
Tor irrigation of about 345,000 acres above station. Some regulation by Lima Reservoir
and since 1938 by Ruby River Reservoir (see p. 247), and several minor reservoirs.

Revisions.--Revised figures of discharge for the water years 1899 and 13800, superseding
those published in the 224 Annual Report, are given herein.

Discharge, in cublc feet per second, water year October 1898 to September 1899

Day | Oct. Nov, Dec, Jan, Feb, Mar, Apr, May June July Aug, Sept.
1 1,150| 1,540 2.660| 3,180| 9,150 11,165| 2,920 1,660
2 1,156| 1,540 2,660| 3,180| 9,150| 11,060 | 2,740 | 1,660
3 1,150 1,540 2,660 3,000 9,970 10,640 2,740{ 1,660
4 1,150{ 1,540 2,660 | 2,920 12,000 10,325| 2,580 1,660
5 1,150| 1,540 2,660 2,830 12,800| 9,695| 2,580 | 1,660
6 1,150| 1,540 2,660 | 3,270 13,100| 9,280| 2,580| 1,660
7 1,230| 1,540 2,660 | 3,540 12,000| 8,870| 2,580 | 1,660
8 1,230| 1,540 2,660 4,300 10,800| 8,050 2,420 | 1,660
9 1,230 1,390 2,660| 5,320 10,100| 7,545| 2,420| 1,660

10 1,270| T:3% 2,660 6,290 9,500| 7,145| 2,420 1,660

11 1,310| 1,390 2,660| 7,200| 9,850| 7,045| 2,580 1,660

12 1,310 1,390 2,660| 7,660 11,200| 6,850 | 2,740 1,660

13 1,310| 1,390 2,660{ 8,120 13,100| 6,655| 2,740 | 1,660

14 1,310| 1,390 2,660| 7,880 14,300| 6,655| 2,660 | 1,660

15 1,310 1,390 2,660{ 7,200 14,900 | 6,365| 2,580 | 1,660
16 1,350 1,390 2,660| 6,400 | 14,000| 6,270 | 2,420 1,660
17 1,390| 1,540 2,660 5,640 12,800| 5,612 | 2,420 | 1,660
18 1,390 1,540 3,180| 5,960 13,100| 5,427 | 2,260| 1,660
19 1,390 1,540 3,000| 6,180 | 14,400| 5,150 2,100| 1,660
20 1,390 1,540 2,92c| 6,400 16,600| 4,872 2,100| 1,660
21 1,390 1,540 2,660| 6,070 | 18,500| 4,687 2,100| 1,660
22 1,390| 1,540 2,660| 5,960 20,800| 4,502 2,100| 1,660
23 1,465 1,540 2,660| 5,960 | 21,000| 4,140 2,100 | 1,660
24 1,540 1,540 2,660| 6,180 18,700| 3,780 | 2,420| 1,660
25 T,540| 1,540 2,660| 6,510 15,600| 3,420 2,420 | 1,660
26 1,540 1,540 2,830| 8,120 14,400 | 3,065| 2,420 1,520
27 1,540 1,540 3,180 8,800 | 14,3c0| 2,727 2,260| 1,520
28 1,540| 1,540 3,450 | 9,380 13,500 | 2,485| 2,260 | 1,520
29 1,540 1,540 - 3,540 | 9,380 12,800| 2,485| 1,940 | 1,380
30 1,540| 1,800 - 3,360| 9,150} 13,000| 2,485| 1,940 1,380
51 1,540(- T - R EEEEE 9,150 j~- - -~ 2,485 | 1,800 (--"---

Totall 41,885| 45,260 - - - -| 83,980 (191,130 (405,420 (190,937 | 74,340 | 48,820
Mean| 1,351| 1,509 e1,400| el,400| el,400| el,400| 2,799 6,165| 13,510| 6,159 | 2,398 | 1,627

Ac-ff 83,070| 89,792 |eB86,083 |e86,100 |e77,800 [eB6,100 |166,600 |379,100 |803,900 |378,702 147,400 | 96,810

Calendar year 1898: Max 10,130 Min - Mean 2,659 Ae-ft 1,920,000
Water year 1898-99: Max 21,000 Min - Mean 3,428 Ae-ft 2,480,000

e Estimated.
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Jefferson River at Sappington, Mont.--Continued

Discharge, in cubic feet per second, water year October 1899 to September 1900

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 1,380( 2,580 2,100 3,870
2 1,380 2,420 2,100 s
3 1,380 2,420 2,100 4,050
4 1,380 2,420 2,100 4,140
5 1,380 2,420 2,100 4,410
6 1,380 2,420 2,100 4,687
7 1,380 2,420 2,100 5,057
8 1,380 2,420 2,100 5,242
9 1,380 2,420 2,100 5,660
10 1,380 2,420 2,100 6,120
11 1,520 2,420 - 6,600
12 1,660| 2,420 - 7,250
13 1,660 2,420 - 8,870
14 1,800 2,420 - 9,700
15 1,800| 2,420 - 10,100
16 1,940 2,420 - 10,300
17 1,940{ 2,420 - 57810
18 2,100 2,420 - 9,280
19 2,260{ 2,420 - 8,870
20 2,260 2,420 - 8,460
21 2,420{ 2,260 - 8,060
2z 2,580 2,260 - 7,920
23 5 2,100 - 7,380
24 2,580 B - 7,250
25 2,580 2,100 - 6,990
26 2,580 2,100 - 6,860
27 2,580 2,100 - 6,730
28 2,580 2,100 - 6,730
29 2,580 2,100 - - 6,990
30 2,580 2,100 - - 6,730
31 2,580(- - -1 1 ----- g 6,360 [~ ---" Tttt
Totall 60,960 69,880 - - - - - 1214,376 - - - -
Mean 1,966 2,329( 1,920 e1,890| e1,695| e2,060] 3,067 6,915 4,070 { el,024 e519 e743
Ac-£4120,900(138,600 | 118,000 1e116,000 |97, 500 126, 700 |182,499 {425,200 |242,182 | 62,963 | 31,912 | 44,212
Calendar year 1899: Max 21,000 Min -~ Mean 3,592 Ac-ft 2,600,000
Water year 1899-1900: Max 10,300 Min 475 Mean 2,351 Ac-ft 1,710,000
e Estimated.
Discharge, in cubic feet per second, water year October 1954 to Septembe~ 1955
Day | Oct. Nov. Dec. Jan, Peb. Mar. Apr. May June July Auvg. Sept.
1 598 1,080 1,070 1,000 930 870 1,250 1,7 3,120 4,880 1,400 272
2 646 1,100 1,060 1,020 920 870 1,250 1,880 3,050 5,300 1,300 278
3 670 1,110 1,150 1,030 920 860} 1,180 2,230 2,960 5,170 1,150 272
4 670 1,110 1,140 1,020 910 860 1,120 2,620 2,850 4,430 1,040 278
5 670 1,120 1,190 990 910 860| 1,080 2,740 2,700 4,060 1,020 281
6 706 1,120 1,200 960 910 860 1,080 2,790 2,610 4,180 863 306
7 718 1,130 1,220 940 920 890 1,120 3,230 2,550 4,040 744 538
8 712 1,140 1,190 940 920 920 1,170 3,370 2,720 3,960 694 350
9 694 1,140 1,080 940 910 960 1,250 3,330 3,210 3,890 658 378
10 658 1,140 1,160 950 890 960 1,380 3,230 3,580 3,710 586 390
1 658 1,170 1,160 960 880 960 1,440 3,010 3,820 | *3,690 574 410
12 658 1,190 1,130 970 880 960 1,410 2,900 4,300 4,090 598 418
13 676 1,200 1,120 970 880 960 1,360 2,860 4,860 4,300 610 422
14 *682 1,220 1,160 950 900 970 1,360 3,040 5,240 4,230 550 442
15 7086 1,250 1,130 950 920 970 1,360 3,130 5,490 4,070 510 410
16 706 1,240 1,130 940 920 980 1,320{ 3,210| 6,020 3,420 465 398
17 718 1,240 1,050 920 920 970 1,290 3,260 | *6,700 2,880 430 410
18 737 *1,240 1,000 920 920 930 1,320 3,210 2,610 418 446
19 758 1,240 988 930 900 880| *1,360 3,090 6,750 2,540 394 480
20 172 1,230 926 960 880 850 1,450 2,990 6,100 2,530 430 574
21 786 1,230 933 1,000 880 850 1,450 3,040 5,150 2,530 480 779
22 172 1,230 1,050 1,000 880 *860 1,470 3,490 4,870 2,340 *465 821
23 786 1,240 1,140 1,000 880 860 1,500 3,960 4,380 2,240 426 856
24 842 1,240 1,150 1,000 880 830 1,580 4,280 4,280 2,080 334 870
25 898 1,220 1,080 1,000 880 800| 1,660 4,380 4,090 2,000 318 863
26 956 1,220 905 990 860 800| 1,900 | *4,140 3,660 2,060 302
27 1,000 1,200 *720 960 860 850 2,180 3,890 3,360 2,030 290
28 1,030 1,200 680 940 860 960 2,0 3,630 3,080 2,030 275
29 1,040 1,120 700 940 - 1,100{ 1,780] 3,280 2,850 1,780 260
30 1,060 1,040 800 960 - 1,170 1,710 2,960 3,630 1,610 257
31 1,080|- - 920 960 - ----- 1,230 - ----- 2,970 |------ 1,490 263 | -
Total{f 24,063| 35,350 32,332 30,010| 25,120 28,650 42,800 | 97,840 {124,600 100,150 | 18,104 | 16,288
Mean 776 1,178 1,043 968 897 924 1,427 3,156 4,153 3,231 584 543
Ac-fY 47,730| 70,120| 64,130| 59,520| 49,820} 56,830 | 84,890 [194,100 {247,100 [198,600 | 35,910 | 32,310
Calendar year 1954: Max 5,510 Min 398 Mean 1,425 Ac-ft 1,032,000
Water year 1954-55: Max 6,810 Min 257 Mean 1,576 Ac-ft 1,141,000

Peak discharge (base

O cfs).-~June 18

* Discharge measurement made on this day.
Note.~~-Stage-dlscharge relation affected by ice Dec. 27 to Apr. 1.

{2:30 a.m.) 6,910 cfs (6.98 ft).



WILLOW CREEK BASIN 33
Willow Creek near Harrison, Mont.
1

Locatlion.--Lat 45°43', long 111°44!', 1 sec. 28, T. 1 S., R. 1 W., on left bank 12
miles upstream from Willow Creek Dam 23 miles northeast of Harrison, and 11 miles up-
stream from mouth.

Drainage area.--88.4 sq mi.
Records available.--April 1938 to September 1955 (no winter records prior to 1947).

Gage.--Water-stage recorder and concrete control. Prior to Oct. 8, 1946, at datum 0.22 ft
igher.

Average discharge.--9 years (1946-55), 36.9 cfs {26,710 acre-ft per year).

Extremes.--Maximum discharge during year, 143 cfs June 17 (gage height, 1.81 ft); maximum
gage helght recorded, 2.33 ft Jan. 2 (backwater from ice); minimum discharge, 2.1 cfs
Aug. 25 (gage height, 0.34 ft).

1938-55: Maximum discharge, 725 cfs June 27, 1944 (gage height, 4.05 ft, datum then
in \)xse); minimum recorded, 1.6 cfs Aug. 30, 1940 (gage height, .16 £, ar tim then in
use) .

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversions for irrigation of about 12,500 acres above stztion.

Rating table, water year 1954-55, except period of lce effect {gage
height, in feet, and discharge, in cubic feet per second)

0.3 1.4 0.8 26
4 3.7 1.0 43
.5 7.3 1.5 101
.6 12 2.0 171
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4.8 4.1 S 12 24 25 40 20 34 58 2.6
2 3 3.7 3 10 22 *26 30 21 28 36
3 4.4 .1 13 8 21 24 24 20 24 29 .
4 3.7 5.5 14 6 20 20 23 16 17 41 3. 2.6
5 3.2 8.7 5 18 17 24 16 13 41 3.7 2.6
6 3.2 10 13 5 16 19 27 16 11 41 3.5 2.8
7 3.2 9.2 11 6 16 23 33 12 9.2 38 3.7 2.8
8 3.0 8.2 10 7 16 30 48 12 1 34 3.2 3.0
9 3.2 8.2 10 8 15 40 53 13 21 44 3.0 3.2
10 3.0 8.7 10 9 12 30 50 8.7 22 51 3.0 3.5
11 3.0 9.6 1 10 18 27 35 7.8 31 65 3.0 3.2
12 3.7 13 11 12 25 27 32 5.5 43 76 3.0 3.2
13 *3.2 14 12 13 28 25 33 5.1 59 71 3.0 3.0
14 3.0 12 12 13 z8 23 37 6.2 68 *78 3.2 3.0
15 3.0 12 11 13 28 24 30 12 87 78 3.7 2.8
16 3.0 12 10, 14 28 26 27 19 *127 71 4.1 4.1
17 3.0 12 10 14 25 29 28 13 111 69 3.7 4.8
18 3.0 *12 10 14 18 24 30 10 92 61 3.5 5.9
19 3.0 12 10 14 16 21 30 7.3 84 59 3.2 6.2
20 2.8 1 10 14 20 21 28 6.6 89 54 3.0 6.9
21 2.8 11 11 14 22 21 30 6.6 96 51 3.0 9.2
22 2.8 11 12 15 23 21 29 7.8 98 44 3.0 7.8
23 3.5 11 13 16 22 20 ez 5.9 104 39 2.8 6.6
24 4.1 11 14 17 22 17 18 7.3| 108 32 2.8 4.8
25 4.1 11 14 18 23 15 8.2 88 28 *2.6 4.4
26 4.1 11 13 16 32 *7.8 73 24 2.8 4.4
27 4.1 10 *12 20 *30 7.8 71 18 2.8 4.1
28 4.4 7 12 30 20 6.9 83 17 2.8 3.7
29 4.4 S 12 40 18 5.9 67 13 2.6 3.7
30 4.4 4 13 50 18 13 83 10 2.6 4.1
51 do4---mn- 13 *LL| - ----- 40 f------ 9.2 2.6[------
Totall 110.3 282.0 355 416 591 795 897 364.4/1,818.2{1,380.2 106.1 124.2
Mean 3.56 9.40 11.5 13.4 21.1 25.6 29.9 11.8 60.6 44.5 3.42 4.14
Ac-1Y 219 559 704 825/ 1,170{ 1,580 1,780 723| 3,610] 2,740 210 246
Calendar year 1954: Max 97 Min 2.8 Mean 17.8 Ac-ft 12,900
Water year 1954-55: Max 127 Min 2.6 Mean 19.8 Ac-ft 14,370

* Dilscharge measurement made on this day.
Note.--Stage-dlscharge relation affected by ice Nov. 27 to Apr. & (no gage-height record Jan. 3-31,
Mar. 22-31; discharge estimated on basls of 2 discharge measur th reccrds).




34 WILLOW CREEK BASIN
Willow Creek near Willow Creek, Mont.

Locajion.--Lat 45°45!, long 111°39', in SW: sec. 18, T. 1 S., R. 1 E., on left bank at
upstream side of highway bridge, 3 miles downstream from Willow Creek Reservoir,
55 miles south of town of Willow Creek, and 6 miles upstream from mouth.

Drainage area.--164 sq mi.

Records available.--September 1919 to December 1932, May 1946 to December 1953, April to
eptember . Pew winter records prior to 1948.

Gage.--Water-stage recorder. Prior to June 14, 1920, staff gage at site half a mile
ownstream at different datum. June 14, 1920, to Dec. 9, 1932, chain gage at present
site at different datum. May 9 to June 30, 1946, staff gage at site 50C ft downstream
at datum 1.5 £t higher. July 1, 1946, to Sept. 30, 1947, wire-weight gage at present
site and datum. Oct. 1, 1947, to Nov. 28, 1949, staff gage at site half a mile down-
stream at different datum.

Average discharge.--8 years (1920-21, 1922-23, 1947-53), 53.5 cfs (38,730 acre-ft per
year,

Extremes.--Maximum discharge during period April to September, 118 cfs July 28 (gage
elght, 3.63 rt); minimum, 3.6 cfs Apr. 6 (gage height, 1.89 ft).

1919-32, 1946-53, 1955: Maximum discharge observed, 650 cfs July 31, 1948 (gage
height, 5.20 ft, site and datum then in use%, from rating curve extended above 140 cfs
by logarithmic plotting; minimum daily, 0.3 cfs Feb. 1, 1951.

Revisions.--The maximum discharge for the water years 1920 and 1929 rave been re~
vised to 295 cfs June 17, 18, 1920 (gage height, 4.80 ft) and 251 cfs June 24, 1929
(gage helght 3.00 ft), superseding figures published in WSP 526 and 686, respectively.

Remarks.--Records good. Flow regulated since 1937 by Willow Creek Reservoir (see p. 247).
Diversions for lrrigation of about 12,800 acres above statlon.

Revisions.--Revised figures of discharge, in cublc feet per second, for the water years
T926 and 1931, superseding those published in WSP 626 and 716, are given herewith:

Date Discharge Date Discharge Date Discharge
1925 1925-Con. 1831
c. 1 86 Dec. 13 46 Mar. 6 37
2 61 14 46 7 35
7 83 15 46 8 33
8 86 16 46 10 35
9 69 17 46 11 37
10 69 24 56 12 40
11 58 25 51 13 45
12 53 26 44
Runoff in
Month Cfs-days Maximum Minimum Mean acre-feet
December 1925 1,442 89 28 486.5 2,860
March 1931.....ciiiiennnnnenan 1,560 71 26 50.3 3,09




WILLOW CREEK BASIN 35
Willow Creek near Willow Creek, Mont.--Continued
Rating table, Apr. 1 to Sept. 30, 1955 (gage height, in feet, and
dlscharge, in cubic feet per second
(Shifting-control method used May 19-30)
1.9 4.6 3.0 64
2.0 7.5 3.6 124
2.5 29
Discharge, in cublc feet per second, April to September 1955
Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 5.8 39 50 83 85 39
2 5.9 39 1Y 83 86 39
3 5.3 39 54 85 85| 40
4 5.9 38 53 85 79 0
S 5.3 38 55 85 68 40
6 5.6 38 65 85 68 40
7 5.6 38 65 64 68 40
8 15 38 65 12| 63 40
9 39 37 64 12 59 40
10 45 68 1z 54 39
11 50 37 78 *13 33 28
12 51 37 78 13 3z z8
13 % 38 81 12 33 28
14 45 38 92 1z 34 28
15 43 39 96 12 34 37
16 42 37 111 1z 33 36
17 40 38 * 12 22 36
18 42 38 109 13 22 36
19 42 37 109 49 19 36
20 42 37 105 86, 18 36
21 41 37 103 87 18 37
2z 42 38 101 86 18 36
23 41 47 99 86 18 36
24 39 49 102 87 18 36
25 38 66 103 102 *18 36
26 40 *64 105 102 19 36
27 *43 67 106 102 19 36
28 42 65 90 113 19 36
29 39 65 83 117 3L 36
30 - 15.5 39 74 84 33 37
31 L ! I A Ittt -m-ee- 86| ~-=---~ 114 39| ----=--
Total] - 985.2 1,415 2,534 1,950 1,245 1,088
Mean - 32.8 45.6 84.5 62.9 40.2 36.
Ac-TY - 1,950 2,810/ 5,030 3,870 2,470 2,160
Calendar year : Max Min Mean Ac-ft
Water year : Max Min * Mean Ae-ft

* Discharge measurement made on this day.
+ Result of discharge measurement.



36 MADISON RIVER BASIN
Madison River near West Yellowstone, Mont.

Location.--Lat 44°39', long 110°04', on left bank a quarter of a mile upstream from River-
sIde ranger station, 11 miles east of West Yellowstone and west boundary of Yellowstone
National Park, and 124 miles downstream from confluence of Firehole and Gibbon Rivers.

Drainage area.--419 sq mi.
Records available.--June 1913 to September 1955.

Gage.--Water-stage recorder. Altltude of gage is 6,650 ft (from topographic map). Prior
to Oct. 20, 1918, staff ga§e and Oct. 20, 1918, to June 29, 1930, staff gage or water-
stage recorder, at sites 23 miles upstream at different datums. Supplementary staff
gage a quarter of a mile downstream at different datum used at times during 1927-30.

Average discharge.--39 years (1913-17, 1918-21, 1923-55), 472 cfs (341,700 acre-ft per
year]).

Extremes.--Maximum discharge during year, 1,160 cfs May 31 (gage height, 2.70 ft}; mini-
mum, 327 cfs Feb, 19; minimum gage height, 1.77 ft Dec. 27, Feb. 19.
1913-65: Maximum discharge, 2,090 cfs June 1, 1943 (gage height, 3.43 ft), from
rating curve extended above 1,300 cfs; maximum gage height, about 10.0 ft Jan. 8, 1937
(ice Jam); minimum discharge, 100 cfs (estimated) Feb. 7, 1933,

Remarks.--Records excellent except those for periods of ice effect, which are good. No
regulation or diversion above station.

Cooperat ion.--Water-stage recorder inspected by offlcials of National Park Service.

Rating table, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.8 344
2.0 488
2.3 770
2.6 1,100

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 391 404 b370 442 411 371 378 *514 891 497 384 378
2 *384 *404 *391 465 404 1T 391 557 935 465 384 378
3 378 404 404 7 404 411 384 480 302 450 384 371
4 371 404 411 442 391 411 378 473 836 442 378 371
5 378, 404 411 434 398 398 371 517 750 434 378 364
6 378 404 411 b430 391 b410 371 602 719 426 384 364
7 378 404 434 b430 391 411 *384 649 750 419 434 371
8 378 398 411 *434 391 411 398 688 803 411 sy 371
9 384 398 404 b430 398 419 419 699 781 404 398 378
10 384 398 b400 426 378 442 450 649 760 404 384 378
11 391 398 411 426 1380 426 434 649 770 398 384 378
12 384 419 404 419 390 426 398 640 803 404 391 378
13 398 442 419 426 398 434 391 668 902 404 398 371
14 384 419 419 426 391 434 398 659 *902 391 434 371
15 391 419 419 419 391 404 391 699 814 384 411 384
16 398 465 419 426 398 391 378 630 836 *384 404 378
17 398 b400 426 398 391 384 574 792 398 404 378
18 398 411 b400 411 391 391 398 574 729 378 *391 404
19 398 411 400 426 371 398 404 668 719 378 384

20 404 411 404 426] *b3BO 384 384 825 688 378 384 391
21 404 411 404 419 411 378 391 946 640 378 384 391
22 404 404 404 b4l5 411 391 419| 1,030 621 434 378 *384
3 411 411 404 418 404 384 419 957 602 442 378 371
24 442 404 404 419 411 384 411 946 583 540 384 371
25 i) 404 411 426 419 371 398 957 557 = 419 384
26 426 398 398 411 419 371 398 434 398 391
27 419 398 b350 411 411 371 384 419 411 384
28 419 391 357 411 411 378 378 398 398 378
29 411 378 400 398 - 378 378 398 391 378
30 411 b370 434 3G/ - - - 419 434 391 384 371
31 411 - - 7T 442 404 --~ - 384 - 384 378)------
Total| 12,325| 12,212| 12,550 13,137 11,142| 12,383 11,894 22,286| 21,663| 12,909 | 12,207 11,351
Mean 398 407 405 424 398 399 396 719 72 416 394 378
Cfsm| 0.950 ©.971| 0.967 1.01] o0.950 0,952 0.945 1.72 1.72| 0.993] 0.940| 0.902
In. 1.09 1.08 1,11 1.17 0.99 1.10 1.06 1,98 1,92 1,15 1.08 1.01
Ac-fH 24,450| 24,220 24,890| 26,060] 22,100| 24,560| 23,590| 44,200{ 42,970 25,600} 24,210 22,510
Calendar year 1954: Max 1,350 Min 350 Mean 503 Cfsm 1.20 In. 16.26 Ac~ft 363,400
Water year 1954-55: Max 1,040 Min 350 Mean 455 Cfsm 1.09 In. 14.74 Ac-ft 329,400

Peak discharge (base, 950 cfs).--May 22 (10 a.m, to 12 m.) 1,090 cfs (2.64 ft); May 31 (1 to
2 p.m.y 1, cfs (2. 3 June 13 (2 to 3 p.m.) 968 cfs (2.53 ft).

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice.



MADISON RIVER BASIN 37

Madison River below Hebgen Lake, near Grayling, Mont.

Location.--Lat 44°52'00", long 111°20'15", near northeast corner of sec. 22, T. 11 S.
E., on right bank 500 £t downstream from Hebgen Dam, 8 miles (revis3d) northwest
of Grayling, and 17 miles upstream from West Fork.

Drainage area.--904 sq mi.

Records avajlable.--October 1938 to September 1955.
prior to Oct. 1, 1949.

Published as "below Hehgen Reservoir"

Gage.--Water-stage recorder. Altitude of gage 1s 6,455 ft (from topographic map). Prior
o

July 13, 1943, staff gage in stilling well at same site and datum.
Average discharge.--17 years 944 cfs, adjusted (683,400 acre-ft per year).

Extremes . -~Maximum discharge during year, 2,470 cfs Oct. 19 (gage height, 2.51 ft); mini~
“mum daily, 152 cfs May

1938-55: Maximum discharge observed, 5,980 cfs June 3, 1943 (gage height, 3.69 ft);
minimum daily, 5 efs June 11-24, 1948, when all gates were closed.
Remarks,--Records good. Flow completely regulated by Hebgen Lake (see p. £247). Diver-
“sions for irrigation of about 1,100 acres above station.
Rating table, water year 1954-55 (gage helght, in feet,
and discharge, in cubic feet per second
0.6 145 1.5 900
.8 230 2.0 1,810
1.0 360 2.5 2,450
1.2 540
Discharge, in cublc feet per second, water year October 1954 to September 1955
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 1,320 2,180 881 796 *746 639 *236 279 220 874 530 1,210
2 1,380 2,240 861 796 T46 639 242 205 266 783 440 1,240
3 1,330 2,250 861 809 F46 *650 254 220 215 783 440 1,210
4 1,29 2,200 848 809 T46 650 260 230 215 822 813 1,240
5 1,250} 2,180 848 809 746 650 260 236 254 861 1,240 1,210
6 1,210 2,180 848 796 746 850 266 248 242 887 1,210 1,240
7 1,190} 2,180 848 796 639 850 272 266 225 874 1,220| 1,210
8 1,170 2,200 848 796 540 850 284 284 252 783 1,220 1,250
9 1,290 2,270 848 796 551 650 290 239 225 722 1,240 1,240
10 1,560 2,250 848 809 562 628 260 210 242 65C 1,350 1,220
11 1,910 2,220 848 796 562 520 205 225 205 628 1,360 1,240
12 *1,950 2,290 848 796 573 520 215 248 284 782 1,330 1,250
13 1,870 2,320 848 796 584 530 230 266 245 *822 1,330 1,220
14 2,030| 2,240 835 783 584 540 248 272 260 82Z | 1,350 1,240
15 2,170 1,870 835 796 595 540 280 290 *259 80¢ 1,350 1,210
186 2,150 1,540 835 796 606 551 278 511 591 T4€ 1,350 1,250
17 2,150( *1,560 835 796 617 5§51 290
18 2,170 1,520 835 796 817 551 242
19 2,270 1,350 822 796 617 562 210
20 2,340 1,150 822 783 617 562 215
2l 2,220 1,140 809 783 617 562 230
22 2,220 526 809 770 628 573 236
23 2,240 422 809 770 628 573 248
24 2,200 835 786 770 628 573 254
25 2,150 887 796 770 628 573 266
26 2,240 887 796 573 272
27 2,310 874 796 573 284
28 2,200 874 *796 584 *284
29 2,130 874 796 584 284
30 2,200 874 796 424 290
31 2,240 |=-~auem 796 230 |~—memmn
Totali 58,350( 48,383 | 25,677 24,369( 17,775{ 17,705 7,665 7,611 | 17,459 | 24,18¢ | 37,833 | 36,370
Mean| 1,882 1,613 828 786 635 57 256 246 582 78C 1,220 1,212
Ac-£4115,700| 95,970 | 50,930 | 48,340| 35,260| 35,120 15,200 | 15,100 | 34,630 | 47,98C | 75,040 | 72,140
(t) |-87,900|-45,500 | -1,800 ~200| +5,400( 49,700 |+29,900 166,000 465,500 38,300 |-38,000
AdJusted for change in contents in Hebgen Lake
Mean 777 848 799 783 732 729 758 1,319 1,683 78¢C 598 574
cfsm| 0.860| 0,938 0.884] 0,866 0,810 0.808| 0,838 1.46 1.86| 0.863 | 0,662 | 0.635
In. 0.99 1.05 1.02 1.00 0.84 0.93 0.94 1.68 2.08 1.00 0.76 0.71
Ac-fY 47,800| 50,470 | 49,130 | 48,140 40,660 44,820| 45,100 | 81,100 100,130 | 47,98C | 36,740 | 34,140
Observed
Calendar year 1954 Max 2,410 Min 45 Mean 944 Ac-ft 683,200
Water year 1954-55& Max 2,340 Min 152 Mean 886 Ac-ft 641,400
Ad justed
Calendar year 1954: Mean 970 Cfsm 1l.07 In. 14.55 Ac-ft 702,400
Water year 1954-55: Mean 865 Cfsm 0.957 1In. 13,00 Ac-ft 626,200

* Discharge measurement made on this day.
t Change in contents in Hebgen Lake, in acre-feet, furnished by The Montana Power Co.



38 MADISON RIVER BASIN
Madison River near Camercn, Mont,

Location.--Lat 45°14'00", long 111°45'00", at center of south 1ige of sec, 8, T. 7 S.,
B ., on right bank 30 ft downstream from Varney Bridge, 13 miles downstream from
Wigwam Creek, and 4 miles northwest of Cameron.

Records available.--November 1951 to September 1955.

Gage .--Water-stage recorder.

Extremes.--Maximum discharge during year, 3,700 cfs June 17 (gage height, 3.59 ft); maxi-
mum gage height recorded, 8.37 Pt Feb. 27 (backwater from ice); minimum dally discharge,
315 cfs Nov. 23.

1951-55: Maximum discharge, 6,670 cfs June 7, 1952 (gage helght, 4.61 ft); maximum
%Sgi height recorded, that of Feb. 27, 1955; minimum daily discharge, thet of Nov. 23,
54,

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are falr, Diversions for irrigation of about 5,300 acres above stetion.

Rating table, water year 1954-55, except period of ice effect (gage
height; in feet, and discharge, in cubic feet per second)

1.7 300 2.8 1,450
2.0 500 3.0 2,250
2.2 730 3.5 3,470
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day oct, Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 1,510| 2,470] 1,030! 1,050 *980 a760 b410 492 944| 1,770 704f 1,390
2 1,610 2,510{ 1,090 1,090 980 2760 b420 484 874| 1,430 639| 1,390
3 1,590{ 2,540| 1,140| 1,050 908 2760 b420 468 794{ 1,310 590| 1,390
4 1,550 2,470} T,120| 1,020 944 780 430 444 691{ 1,390 00| 1,410
5 1,510 2,440 1,120 980 926 b780 1440 160 691| 1,510 1,370| 1,390
6 1,470 2,440] 1,110 998 962 b780 1440 476 704| 1,610| 1,410f 1,410
7 1,450| 2,440| 1,140| 1,020 928 780 b440 484 874| 1,490| 1,410| 1,390
8 1,390 2,440 1,090 980 626 b780 b460 soo| 1,470 1,390 1,430| 1,390
9 1,450 2,49 1,030| 1,020 626 780 0480 s70| 1,470{ 1,180 1,410( 1,430
10 1,650 2,510| 1,120{ 1,030 580 780 490 s10| 1,5%0] 1,180} 1,470{ 1,390
11 2,080{ 2,470} 1,110 1,050 590 b680 1500 510/ 1,850| 1,050 1,550| 1,410
12 2,170 2,490 1,090| 1,020 652 b68O 420 560 2,070| 1,180! 1,530| 1,410
13 *2,090| 2,860| 1,120 980 678 b680 420 s80| 2,230| *1,330| 1,510| 1,410
14 2,070| 2,440| 1,110| 1,020 704 b690 460 665 2,350| 1,310, 1,570 1,390
15 2,470 2,300| 1,140 962 704 700 468 704| *2,250| 1,330 I.570| 1,430
16 2,440 1,750 1,140 1,020 704 b710 452 639| 2,780 1,250| 1,530| 1,450
17 2,420| *1,790| 1,070} 1,030 730 b720 444 s90| 3,370 1,200/ 1,530 1,510
18 2,420 1,730{ 1,090 944 a730 b720 452 560 3,310, 1,200| 1,550| I,490
19 2,470{ 1,670{ 1,090} 1,030 2730 1720 *436 665| 3,190| 1,120 1,510 1,430
20 2,660| 1,330 1,090 1,020 a730 2740 428 980| 3,260 1,030| 1,510| 1,490
21 2,560 1,270| 1,110 1,020 2730 2740 436| 1,330 3,260 926| 1,510} 1,510
22 2,560 1,200{ 1,110 998 2740 444 1,430| 3,140 926| 1,530 1,430
23 2,580 315| 1,110{ 1,020 a740 444 1,230] 2,630 1,050 1,550f 1,430
24 2,540 880| 1,110 998 2740 452 1,090| 2,210{ 1,330 *1,510| 1,470
25 2,420] 1,140| 1,110 1,030 a740 452 *926| 1,870 1,710{ 1,530 1,450
26 2,440 1,140{ 1,030{ 1,030 a740 460 g74| 1,550 1,690 1,530 1,490
27 2,560 1,140] 1,020 1,030 a740 *460 890} 1,2%0| 1,550| 1,550| 1,470
28 2,490 1,120 *890 926 a740 480 704! 1,200 1,210{ 1,530| 1,450
29 2,390| 1,070 924 980 2750 468 717{ 1,430 794! 1,550| 1,490
30 2,440 1,080 9562 998 a7s%0 476 874( 1,810 7300 1,510| 1,430
31 2,540 -----| 1,050 998 2400| - ---==| 1,250 =" ---" 730| 1,430|------
Totall 55,940 55,605| 33,486| 31,342] 21,332| 22,600 13,462| 22,656| 57,152| 38,906| 43,123| 43,020
Mean| 2,127| 1,854 1,080| 1,011 762 729 449 731 1,905 1,255 1,391 1,434
Ac-£ 130,800|110,300| 66,420| 62,170| 42,310| 44,830 26,700 44,940|113,400| 77,170| 85,530 85,330
Calendar year 1954: Max 3,930 Min 315 Mean 1,313 Ac-ft 950,800
Water year 1954-55: Max 3,370 Min 315 Mean 1,229 Ae-ft 889,900

* Discharge measurement made on this day.

a No gage-helight record; discharge estimated on basis of 2 discharge measurements and records for
station below Hebgen Lake near Grayling.

b Stage-discharge relation affected by ice.



MADISON RIVER BASIN 39

Madison River below Ennis Lake, near McAllister, Mont.

Location (revised).--Lat 45°29'25", long 111°38'00", 1in NW} sec. 17, T. 4 §., R. 1 E., on
right bank 500 ft downstream from Madison powerplant, 15 miles downstream from Ennis
Lake, and 6 miles northeast of McAllister.

Drainage area.--2,180 sq mi, approximately.

Records avallable.--Januvary 1890 to November 1894 (gage heights only 1893-94), August to
ovember 1910, Qctober 1938 to September 1955. Publlshed as "near Red Bluff" 1890-94,
as "near Norris" in 1910, and as "below Madison Reservoir" 1938-49,

Gage.--Water-stage recorder. Altitude of gage 1s 4,700 ft (from topographic map). Prior
0 Oct. 1, 1938, staff gages at site 9 miles downstream at different datum. Oct. 1,
1938, to May 6, 1941, float gage in wooden stilling well at present site at different
datum. May 7, 1941, to Jan. 13, 1945, float and staff gages in concrete stilling
well, at present site and datum.

Average discharge.--17 years (1938-55), 1,605 cfs, unadjusted (1,162,000 acre-ft per
year).

Extremes.--Maximum discharge during year, 4,020 cfs June 17 (gage height, 4.93 ft); mini-
mum daily, 850 cfs Apr. 30, May 2, 3, 5

1938-55: Maximum discharge observed, 7,750 cfs June 2, 3, 1943 (gage height, 7.70
£t); minimum daily, 409 cfs Apr. 27, 1941.
Remarks.--Records good. Flow regulated by Hebgen and Ennis Lakes (see p. 247). Diver-
slons for irrigation of about 23,000 acres above station.
Rating table, water year 1954-55 (gage helght, in feet, and discharge,
in cubic feet per second)
(Shifting-control method used Apr. 2 to May 20, June 13 to July 16)
! 1.2 850 3.0 2,210
1.5 1,060 4.0 3,180
2.0 1,410 5.0 4,250
Discharge, 1in cubic feet per second, water year October 1954 to September 1955
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 1,670 2,760 1,270 1,110( *1,280 1,050 1,190 857 1,100 1,460 997 1,550
2 1,810 2,750 1,180 1,310 1,270 1,000 941 850 1,170 1,460 1,000 1,560
3 1,820 2,770( 1,180{ 1,180( 1,240{ 1,100 920 850( 1,180 1,240( 1,000| 1,580
4 1,810 2,780| 1,180 1,100 969| *1,260 913 857 1,180 1,020 1,0l0 1,580
5 1,810 2,760 1,180 1,090 955 1,050 899 850 1,180 1,190 1,060 1,580
6 1,770} 2,740| 1,190 1,120 1,060 1,020 899 864| 1,180 1,510 1,560| 1,590
7 1,720 2,730} 1,190 1,090 1,170 941 899 8641 1,180 1,680 1,260 1,590
8 1,710} 2,740) 1,190 1,160 1,050 1,050 892 864 1,190 1,870 1,470| 1,600
9 1,660 2,740 1,230 1,070 1,040 1,170 892 864 1,350 1,580 1,640 1,590
10 1,610 2,720| 1,220| 1,070 969 1,350 892 864 1,530 1,200f 1,640 1,590
11 2,240) 2,740 1,230] 1,210 969 1,440 1,130 871 1,570| 1,390 1,640 1,580
12 2,450 2,760 1,230 1,300 969 1,120 1,260 871 1,920 1,050 1,640 1,560
13 *2,350( 2,780| 1,220 1,120 976 1,050 1,080 871 2,530| *1,100 1,640 1,550
14 2,330 2,810 1,230 983 976 »020 997 878 2,580 1,300 1,630 1,560
15 2,350 2,760} 1,240 1,260| 1,100| 1,020 990 878( 2,530 1,350 | 1,630 1,560
16 2,440 2,270 1,240 1,020 1,200 1,010 990 878 | *2,930 1,530 1,620 1,570
17 2,510 | *1,890 1,240( 1,180 1,090 1,020 990 878 3,700 1,330 1,610| 1,580
18 2,740 1,960 1,210 1,310 1,040 1,020 990 878 3,800 1,330| 1,600| 1,900
19 2,810 2,010 1,080 997 1,040 1,020 283 871 3,630 1,330 1,590 2,330
20 Z,760 1,89 1,080 1,380 941 990 983 871 3,360 1,340 1,580 2,570
21 2,790 1,590| 1,150 1,360 941 920 983 878 3,310 1,130 1,580} 2,300
22 2,750 1,580 1,280 1,160 941 920 976 878 3,350 1,030 1,580 2,040
23 2,720| 1,550| 1,380| 1,070 941 927 976 l,120( 2,820 1,010 1,580 1,850
24 2,750 1,540 1,270 1,070 941 990 920 1,300 2,440 1,070 1,580 1,700
25 2,770 1,070 1,260 1,330 948 1,010 857 | *1,300 2,220 1,330} *1,580 1,690
26 2,760 1,210| 1,100 1,350 948 969 857 1,300 2,100 1,730 1,580 1,700
27 2,750| 1,300| 1,130 1,240 948 955 857 1,300 1,640] 1,870] 1,580 1,700
28 2,760] 1,260| *1,140 1,240 1,070 1,050 *857 1,300 1,430 1,620| 1,580 1,620
29 2,730 1,250} 1,020 1,140 - 1,230 857 1,120 1,430| 1,350 1,570 1,600
30 2,720 1,270 1,110 1,030~ ----- 1,370 850 276 1,450 1,120 1,570 1,600
31 2,730 |- =-----| 1,270 1,370 ~~--=- *1,440 [ - --"="= 962 |------ 1,010} 1,570 |-=---~
Totall 72,600 | 64,980 37,120 | 36,430 | 28,982 | 33,482 | 28,720 | 29,763 | 62,980 | 41,330 | 46,167 | 51,370
Mean| 2,342 2,166 1,197 1,175} 1,035 1,080 957 96! 2,099 1,333 1,489 | 1,712
Ac-£H144,000 128,900 | 73,630 | 72,260 | 57,480 | 66,410 | 56,970 | 59,030 124,900 | 81,980 | 91,570 {101,900
Calendar year 1954: Max 3,910 Min 941 Mean 1,502 Ac-ft 1,087,000
Water year 1954-55: Max 3,800 Min 850 Mean 1,463 Ac-ft 1,059,000

* Discharge measurement made on this day.

418816 O -57 -4



40 GALLATIN RIVER BASIN
Taylor Creek near Grayling, Mont.
Location.--Lat 45°04', long 111°12', in NWL sec. 11, T. 9 S., R. 4 E,, on right bank half
a mile upstream from mouth and 17 miles north of Grayling.
Records avallable.~-June 1946 to November 1953, April to September 1955.
Gage .--Water-stage recorder.
Average discharge.--7 years (1946-53), 97.3 cfs {70,440 acre-ft per year).
Extremes.~-Maximum discharge during period April to September 1955, 715 cfs June 15 (gage
helght, 3.81 ft); minimum, 11 cfs Apr. 20 (gage height, 1.03 rtf.
1946-53, 1955: Maximum discharge, 1,020 cfs June 6, 1952 (gage height, 4.32 ft);
minimum, 9.8 cfs Apr, 30, 1950 (gage height, 0.86 ft), but may have been less during
periods of lee effect.

Remarks,--Records good. One diversion for irrigation of about 10 acres atove statlon.
atural storage at lakes in headwaters.

Rating table, Apr. 1 to Sept. 30, 1955 (gage height, in feet, and
discharge, in cublc feet per second
(8hifting-control method used Aug. 21 to Sept. 3)

1.2 15 2.5 195
1.5 33 3.0 360
1.8 58 4.0 830
2.0 86
Discharge, in cubic feet per second, April to September 1955
Day | Oct. Nov, Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 N 39 152 168 83 33
2 37 136 185 62 33
3 33 127 145 58 32
4 32 119 172 54 32
5 3 119 185 53 31
6 50 134 192 52 31
7 53 231 165 53 31
8 68 300 132 50 30
9 72 283 139 50 32
10 66 328 149 46 31
> 820
1n 72 408 143 46 30
12 76 436 155 45 29
13 89 490 *145 S0 29
14 10 521 159 61 28
15 94 *521 145 51 35
16 67 585 147 47 32
17 59 340 143 45 31
18 71 384 132 43 35
19 115 376 121 42 34
20 (%) 1% 424 117 42 34
21 F 18 243 444 123 42 42
22 20 246 490 119 36
23 18 190 467 132 *39 34
24 16 *185 424 130 39 34
25 18 148 358 117 39 32
26 23 125 314 93 40 32
27 18 111 300 83 40 30
28 18 91 283 8% 37 30
29 22 96 266 80 36 30
o 1 AT 35 204 243 70 35 27
N EEEEE EREEE 213 |=----- B4 34 |-
Total 606 3,275 | 10,101 4,134 1,434 260
Mean 20.2 106 337 133 46.3 32.0
Ac~fY 1,200 6,500 20,040 8,200 | 2,840 1,900
Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

# Discharge measurement made on this day.
a il.:agsge-helght record; discharge estimated on basis of 1 discharge measurement and weather
records,



GALLATIN RIVER BASIN 41

Gallatin River near Gallatin Gateway, Mont.

Location.--Lat 45°30', long 111°16', in NE sec. 18, T. 4 S., R. 4 E., on left bank a quar-
ter of a mile downstream from Spanish Creek and 8 miles south of Gallatin Gateway.

Dralnage area.--828 sq mi.

Records avallable.--August 1889 to June 1894, June 1930 to September 1955, Published as
est Gallatin River near Bozeman, 1889-94.

Gage.~-Water-stage recorder. Datum of gage 1s 5,167.7 ft above mean sea level, datum of
929, supplementary adjustment of 1940. August 1889 to June 1894, chain gage at approx-
imately same site and datum. June 1930 to Oct. 20, 1932, wire-weight gages at two sites
within three-quarters of a mile of present site at different datums.

Average discharge.--28 years (1889-92, 1930-55), 732 cfs (529,900 acre-ft per year).

Extremes.--Maximum discharge during year, 4,480 c¢fs June 16 (gage helght, 4.42 ft); mini-
mum, 200 cfs Dec, 1 (gage height, 0.88 ft).

1889-94, 1930-55: Maximum discharge observed (revised), 8,060 cfs June 20, 1892,
June 2, 1894 (gage height, 7.70 ft, site and datum then in use), from rating curve ex-
tended above 3,000 cfs by logarithmic plotting; minimum, 117 cfs Jan. 19, 1935 (gage
height, 0.68 ft).

Revisions.--The figures of maximum discharge for some water years have been revised,
as shown In the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge | Gage height
WsP year Date {cfs) (feet f
14th Ann, Rept, TL. 2 1892 | June 20, 1892 8,060 .
14th Ann, Rept. Pt, 2 1893 | June 12, 1893 6,800 7.00
Bull, 131 1894 | June 2, 1894 8,060 7.70

Remarks.--Records good. Diversions for irrigation of about 1,400 acres above station.
Revisions.--WSP 896: Drainage area. Revised figures of discharge, in cublc fest per second,
sifo T fﬁ; watighyears 1893 and 1894, superseding t h ose published in Bulletin 131, are

ven herewith:

Date Discharge Date Digcharge Date Discharge Date Dis~harge
1893 1894-Con. 1894 Ton- 1894 Ton.
June 9 3,370 May 22 3,640 May 31 6,800 June 9 5.110
10 3,780 23 3,250 June 1 7,520 10 3,640
11 5,950 24 4,060 2 8,060 24 4,350
12 6,800 25 4,350 3 7,340 25 4,350
13 6,630 26 4,650 4 7,340 26 5,110
14 5,950 27 4,800 5 6,800 27 5,110
1894 28 §,7BO 6 6,460 ;g Z,ggg
29 ,460 7 5,780 ,
May 20 g;_ggg 30 6,630 8 5,440 30 1,920
Month Maximum | Minimum | Mean dggi_i& zg
TJune 1B893...cr00vsecss - = 23,900 | a A
May 1894. .. §,600 810 Z,926 180,000
JUNE. . v vieeassr o 8,060 1,480 4,024 239,000

a Partly estimated.
Discharge, in cublc feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 380 324 208 274 263 249 256 432 1,530 1,800 625 390
2 375 310 252 278 263 242 263 454} 1,430 A BI1 390
3 380 319 294 266 *260 249 249 432| 1,400{ 1,330 583 390
4 365 319 319 256 252 246 232 405( 1,340{ 1,340 569 390
5 365 328 298 756 256 229 238 466| 1,320f 1,440 548 385
6 355 324 278 256 256 249 246 604| 1,370| 1,420 534 385
7 360 314 314 256 256 249 256 e68{ 1,770( 1,320 527 385
8 360 310 280 263 256 252 266 788| 2,300} 1,190 508 380
9 355 310 260 260 260 256 290 883| 2,210 1,180 514 395
10 355 337 240 274 238 260 324 796| 2,420| 1,190 496 330
11 355 328 240 278 246 256 290 804| 2,920 1,160 484 385
12 *350 342 245 278 260 256 278 847 3,2401 *1,170 478 380
13 360 346 255 274 263 252 278 937| 3,340/ 1,110 484 370
14 324 27 255 274 260 242 294| 1,100| #3,560} 1,080 562 370
15 342 337 250 266 263 249 278| 1,050| 3,500f 1,080 541 400
16 355 *#346 240 278 260 242 270 874 4,000 1,020 502 405
17 355 328 245 270 263 252 274 772 3, 982 478 395
18 342 328 250 260 249 252 302 780| 3,000 955 460 410
19 346 319 260 278 235 252 298| 1,040} 2,880 892 449 400
20 346 319 270 274 52 235 282| 1,460| 3,080 874 449 416
21 342 319 275 238 310 1,860 3,220 901 438 486
22 342 314 270 249 337| 1,880 3,340 87 432
23 350 319 260 249 314 3,320 910|  *432 410
24 346 302 250 246 306| #1,620| 3,180 901 427 410
25 337 306 240 242 30z| 1,430 2,770 874 438 405
26 346 302 230 235 #328| 1,300| 2,350 820 444 400
27 319 302 230 24 319 1,260{ 2,160 756 438 395
28 350 282 240 242 290| 1,100f 2,010 732 422 395
29 328 24 250 *#256 298| 1,100| 1,950 724 410 395
30 342 214] %263 260 355] 1,480 1,740 676 405 385
31 332| -~ - ==~ 274 256} ~—--— 1,840 |------ 646 395[------
Totall 10,859| 9,422| 8,035 8,324 7,179| 7,684| 8,623 32,112| 76,010{ 32,557 15,083| 11,910
Mean 350 314 259 269 256 248 287| 1,036} 2,534 1,050 487 397
cfem| 0.423] 0.379] 0.313| 0.325] 0.309| 0.300| 0.347 1.25 3,08 1.27| 0.588} 0.479
In. 0.49 0.42 0.36 Q.37 0.32 0.35 0.39 1.44 3.41 1.46 0.68 0.53
Ac-fy 21,540( 18,690| 15,940| 16,510| 14,240| 15,240| 17,100| 63,690{150,800| 64,580} 29,920| 23,620
Calendar year 1954: Max 3,450 Min 208 Mean 653 Cfsm 0.789 In. 10.71 Ac-ft 472,400
Water year 1954-55: Max 4,000 Min 208 Mean 624 Ccfsm 0.754 In. 10.22 Ac-ft 451,900

Peak discharge (base, 2,900 cfs).--June 16 (3 to 4 a.m.) 4,480 cfs (4.42 ft); June z2 (12 p.m.)

» cfs (4. -
* Discharge measurement made on this day.
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Fast Gallatin River at Bozeman, Mont.

Locatlon (revissd}.--Lat 45°42'00", long 111°01'45", near center of south line sec. 31, T.
T., on left bank 100 ft upstream from highway bridge, 500 ft downstream from
Bozeman Creelf half a mile upstream from Bridger Creek, and half a mile north of
Bozeman.

Drainage area.--149 sq mi.
Records available.--August 1939 to September 1955.

Gage. --Water-stage recorder. Datum of gage is 4,701.6 ft above mean sea level, datum of
7929 (unadjusted).

Average discharge.--16 years, 87.9 cfs (63,640 acre-ft per year).

Extremes .~-Maximum dischar%e during year, 460 cfs May 6 (gage height, 4.26 ft); minimum
dally, 12 cfs Mar. 24-
1939-55: Maximum discharge, 1,240 cfs June 4, 1953 (gage height, 6.09 ft, from
high-water mark in well); minimum daily, that of Mar. 24-26, 1955.

Remarks.--Records good except those for periods of ice effect or fragmentary or no gage-
helght record, which are poor. Diversions for irrigation of about 4,000 acres above
station. Somé diurnal fluctuation caused by mill above station.

Rating table, water year 1954-55, except perlods of ice effect (gaze
helght, in feet, and discharge, in cublc feet per second)

2.1 24 3.0 146

2.2 30 3.5 260

2.5 58 4.0 395

Dlscharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oect. Nov, Dec. Jan. Feb. Mar, Apr. May June July Aug, Sept.
1 40 42 b31 36 31 b27 41 265 306 150 43 38
2 40] 40 b34 37 31 b27 41 282 363 T35 zz 35
3 2 41 b36 b31 *31 29 30 255 380 125 41 40
4 42 40 37 b28 b30 b26 25 236 395 130 40 44
5 43 42 37 b26 30 b24 27| 280 358 115 38 33
6 42 41 36 28 32 b23 30 358 335 105 36 35
7 44 39 36 b32 31 31 b36 230 314 100 36 40
8 42 40 32 D34 32 31 42 333 303 95 36 42
9 42 37 b29 37 30 33 50 327 275 85 38 45
10 43 37 b30 40 b26 35 61 262 253 85 36 45
11 *45 41 b31 43 b27 32 55 241 238 a5 34 45
12 3] 42 b34 43 b30 33 52 246 229 *£0 37 40
13 43 42 b36 43 33 b33 57 265 231 75 37 35
14 43 42 33 b43 3z b33 69 288 *240 70 39 35
15 43 *42 30 b39 31 b30 69 293 260 €1 41 35
16 41 42 b28 b34 30 b28 65 265 280 £6 42 33
17 40 41 b26 32 31 28 77 229 295 €5 40 32
18 42 41 bZ6 30 28 29 109 210 290 g9 35
19 41 41 b30 b30 24 b24 124 207 270 52 33 40
20 42 40 b36 b33 v22 b20 136 z38 260 54 34 46
21 42 39 b40 34 20 b21 176 275 230 57 33 51
22 42 40 b42 32 b2T b21 185 341 210 55 32 7
23 40 39 biZ 31 b22 b18 180 *290 190 57 *31 43
24 42 39 b37 32 b24 b12 182 301 170 57 30 43
25 42 39 b34 32 b24 b1z *182 275 160 52 3z 43
26 41 39 b32 32 b26 b12 203 255 140 50 32 44
27 41 38 b32 32 *b26 b18 152 293 130 45 35 43
28 42 37 b32 33 27 b25 124 268 115 48 36 42
29 42 b31 b36 35 - *p32 148 285 120 47 36 42
30 42 29|  *b38 31" b35 214 308 160 43 32 38
31 41[----7F b37 £33 it A 344777 "7" 42 42|77 """
Totall 1,300 1,183| 1,050| 1,054 782 819| =2,942| 8,645| 7,500{ 2,323{ 1,129| 1,208
Mean 41.9 39.4 33,9 34.0 27.9 26.4 98.1 279 250 75.0 36.4 40,3
Ae-f§  2,580| 2,350 2,080| 2,090 1,550| 1,620| 5,840| 17,150| 14,880 4,810| 2,240| 2,400
Calendar year 1954: Max 270 Min 22 Mean 57.2 Ac-ft 41,440
Water year 1954~55: Max 395 Min 12 Mean 82,0 Ac-ft 59,390
Peak discharge (base, 300 cfs).--May 6 (2 to 3 a.m,) 460 cfs 24.26 ft); May 22 (1 to 4 a,m,) 395
1 3 June a.m.) 422 cfs (4.13 7t}; June 17 {time and discharge unknown}.

* Discharge measurement made on this day.

b Stage-dlscharge relation affected by ice,

Note.--No gage-helght record June 14 to July 14; discharge estimated on basls of 2 dlscharge meas~
urements, weather records, and records for stations on nearby streams. Fragmentary gage-height rec-
ord July 15 to Sept., 30; discharge computed from partly estlmated gage heights.
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Bridger Creek near Bozeman, Mont.
Location grevisedg.--Lab 45°42'20", long 110°57'40", in NE£SEL sec. 34. T. 1 S., R. 6 E.,
on rig a miles upstream from mouth and 3 miles northeast of Bozeman.

Drainage area.~-62.2 sq mi,
Records_available.~-January 1946 to September 1955,

Gage .--Water-stage recorder. Prior to June 28, 1946, staff gage at same site and datum,
Average discharge.--9 years, 35.8 cfs (25,920 acre-ft per year).

Extremes.--Maximum discharge during year, 185 cfs June 4 (gage height, 2.27 f%); minimum
daily, 1.0 cfs Mar. 24, 25; minimum gage helght, 0.32 £t Feb. 4.
1946-55: Maximum discharge, 902 cfs June 3, 1953 {(gage height, 4.90 ft, from re-
constructed gage-height graph), from rating curve extended above 380 cfs; minimum, 0.9
cfs Mar. 23, 1953, Aug. 30, 1954; minimum gage height, 0.31 ft Mar. 23, 1933.

Remarks.--Records good except those for periods of ice effect or nc gage-height record,
which are poor., Diversions for irrigation of about 1,200 acres above station.

Rating tables, water year 1954-55, except perlods of lce effect (gage
hei%ht, in feet, and discharge, in cubic feet per second)
Shifting-control method used Aug. 16 to Sept. 25)

Oct, 1 to Noy, 27 Nov. 28 to Sept. 30
0.7 4.6 0.4 2.2 1.2 27
.8 6.2 .6 5.2 1.5 55
.9 8.8 .8 9 2,0 136
1.0 13.0 1.0 15 2.3 190
Discharge, in cublc feet per second, water year October 1954 to September 1955
Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 6.2 5.9 4.0 4.8 3.2 3.4 5.0 79 122 65| 18 5.2
2 6.0 5.7 4.2 [y 3.2 3.8 5.2 88 124 58 17 5.4
3 6,2 6,0 4.4 4. *3.1 3.2 5.0 85 150 55 16 5.2
4 6.7 5.9 5.0 3.6 3.0 2.8 4.8 14 174 56 15 5.2
S 6,7 5.9 5.0 3.4 2.8 2.4 4.6 92 159 51 14 5.2
6 6.2 5.9 4.8 3.4 2.6 2.2 4.8 109 147 46 13 5.2
7 5.9 5.7 4.6 3.6 2,6 2.6 5.0 112 141 45 13 5.6
8 5.9 5.7 4.4 3.6 2.8 3.0 5.2 121 136 43 1z 5.4
9 6.2 5.7 4.2 3.8 3.0 3.4 6.0 121 129 40 11 5.9
10 6.7 5.7 3.8 4.0 2.6 3.8 7.4 109 12¢ 40 1o 6.1
11 *6.7 5.9 3.8 4.2 2,4 4.0 7.0 100 121 37 10 5.9
12 7.8 5.9 4.0 4.4 2.8 3.6 6.6 104 119 *39 9.8 5.6
13 7.2 6.7 4.2 4.4 3.2 3.4 7.5 11 116 36 10 5.2
24 7.0 6.0 4,0 4.4 3.4 3.2 9.0 119 *114 33 10 5.4
15 6.7 6.0 3.8 4.0 3.6 3.0 9.0 112 110 32 10 5.6
16 6.7 *5,2 3.6 3.6 3.4 3.0 10 99 126 30 9.2 6.1
17 6.7 6.7 3.4 3.4 3.4 2.8 15 90 128 29 8.2 6.3
18 6.7 6.2 3.4 3.2 3.2 2.4 20 83 116 28 7.8 6.8
19 6.7 5.9 3.6 3.4 3.0 2.0 28 90 107 26 6.8 6.8
20 7.5 5.7 3.8 3.6 2.4 1.8 38 105 99 25 4.2 7.8
21 7.0 5.6 4.2 3.8 1.8 1.6 35 119 90 24 3.8 8.4
22 6,7 5.6 4.6 3.6 2.0 1.6 39 121 83 23 3.8 8.0
23 7.0 5.¢ 4,8 3.4 2.2 1.4 36 *110 80 25 *3.6 7.4
24 7.2 5.6 4.4 3.4 2,4 1.0 36 114 17 23 3.5 7.2
25 7.0 5.4 4.0 3.4 2.6 1.0 41 107 71 24 3.8 7.2
26 6.7 5.4 3.6 3.4 2.8 1.2 *45 100 63 24 3.8 7.4
27 6.5 5.4 3.0 3.4 *3.1 1.8 40 107 58 21 4.1 7.0
28 6.7 5.2 3.0 3.6 3.2 3.0 33 102 51 21 3.8 7.0
29 6.5 5.0 3.6 3.6 - *4.2 42 105 52 21 5.2 7.2
30 6.0 4.8 *.2 3.6 4.6 59 121 71 19 5.6 6.8
31 6,0 ~ =~~~ 4.8 3.4 5.0 —---- 134|---~-- 18 5.4[--~---
Tota. 250.7| 172.5[ 125.8 116.0 79.8 86.0 608.9 3,244 3,258 1,057 271.2 189.5
Mean 8.09 5,7 4,06 3.74 2.85 2.77 20.3 05 109 34,1 8.75 6,32
cfsm| 0.130] 0.092| 0.065| 0.060] 0.046| 0,045 0.326 1.89 1.75| 0.548 0.141] 0.102
In. 0.15 0.10 0.08 0.07 0.05 0. 0.36 1.94 1,95 0.63 C.ls 0.11
Ac-fY 497 342 250 230 158 171| 1,210| 6,430| 6,460 2,100 538 376
Calendar year 1954: Max 115 Min 3 Mean 19.5 Cfsm 0,314 In. 4.25 Ac-ft 14,100
Water year 1954-55: Max 174 Min 1.0 Mean 25.9 Ccfsm 0,416 In, 5.65 Ac-ft 18,760

Peak discharge (ba.ses 75 cfs).~-May 2 gll::so p.m.z 97 cfs (1,77 £t); May 8 glo p.m.) 141 cfs (2.03
ft); June 4:30 a.m.) 185 cfs (2.27 ft); June 16 (12 p.m.) 152 cfs (2.09 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 28 to Apr. 1 (no gage-height record Jan. 19
to Feb, 2, Feb. 11 to Mar. 21, Mar, 26-28, Apr. 2-19; dischar, estimated on basls o® 4 discharge
measurements, weather records, and records for nearby streams).
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Hyalite Creek at Hyalite ranger station, near Bozeman, Mont.

Location grevisedg.-—Lat 45°33140", long 111°04'10", in NWiSEL sec. 23, T. 3S., R. 5 E.,
on r ree-quarters of a mile south of Hyalite ranger station, 72 miles south
of Bozeman, and 20 miles upstream from mouth.

Dralnage area.--48.4 sq mi.
Records avallable.--August 1895 to October 1900 and May 1902 to September 1903 (fragmen-
ary ’198§ gm er 1934 to September 1955. Published as Middle Creek near Bozeman 1895~

1900, -3.

Gage .--Water-stage recorder. Datum of gage is 5,539.6 ft above mean sea level, datum of

929, supplementary adjustment of 1940. August 1895 to October 1900 and May 1902 to

September 1903, wire-weight gage at approximately same site at different datum.
Sept. 13, 1934, to May 13, 1948, water-stage recorder at site a quarter of a mile down-
stream at different datum.

Average discharge.--21 years, 57.3 cfs, adjusted (41,480 acre-ft per year).

tremes .- -Maximum discharge during year, 364 cfs June 25; maximum gage helight, 2.44 ft
June 16; minimum daily discharge, 7.4 cfs Jan. 18, Mar. 20.

1895-1900, 1902-3, 1934-55: Maximum discharge observed, 956 cfs June 14, 1898 (gage
helght, 2.10 ft, site and datum then in use); minimum, 0.4 cfs Feb. 2, 1939 (gage
height, 1.16 ft, site and datum then in use).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
Which are poor. Flow regulated by Middle Creek Reservoir (capacify, 8,030 acre-ft)
since March 1951 (see p. 2471.

Revisions (water years).--WSP 84: 1898-99.

Rating table, water year 1954-55, except period of lce effect (gage
height, in feet, and discharge, in cubic feet per second)
{Shifting-control method used Oct. 9-29, Jan. 6 to May 1,

June 12-28)
0.9 8 1.4 50
1.0 12 1.5 70
1.1 17 1.6 98
1.2 24 1.8 178
1.3 34 2.0 2890
Discharge, in cubilc feet per second, water year O 1954 to Sep r 1955
Day| Oct. Nov. Dec. Jan, Feb. Mar., Apr. May June July Aug. Sept.,
1 23| als b17 8.4 7.6 10 10 25 139 148 109 36
2 25| als bl9 8.4 7.6| 9.8 bI0 31 142 116 120 3
3 23| als a20 8.0 8,0 9.2 bll 30 156 113 131 33
4 23] al6 aZ20 be 9.2 b8 bl4 27 148 109 131 31
5 23| al? azo b8 9.6| b8 blé 40 144 103 128 33
6 22| al7 al9 a.4 9.2 b8 bl6 68 148 116 131 33
7 23| als alg 8.0 9.6 b9 ble 78 144 124 131 32
8 23| als alsg 8.8 8.8/ b9 bld 102 148 131 131 32
9 22| als al? 87| b8 9.6 14 0 152 128 131 33
10 22| a2s alé 8.8 b8 9.6 14 78 174 124 131 32
1 23] a27 alé 8.8{ b9 9.6 12 98 209 124 135 31
12 23| a29 ald 8.8/ blo 9.6 12 120 216 *124 135 30
13 23] aZB als 8.4 12 10 12 124 236 124 131 28
14 23| 824 al3 8.4 pus b10 12 131 #236 120 131
15 23| als alz 8.4 9.6/ blo 12 144 242 116 128 30
16 23| %14 alz 8.0 9.6 8.8 11 148 302 113 109 28
17 23 14 a 11 8.0 10 b9 11 152 326 113 95 29
18 23 14 a 11 7.4] blo b9 12 156 266 105 92 29
19 23 14 alo aq.6] bl1 b8 12 152 230 105 90 29
20 23 14 alo 7.8{ bl2 7.4 12 165 225 105 87 30
21 23 14 alo 7.8 12 b8 12 204 230 105 84 33
22 23 14 alo 7.6 11 b10 14 199 236 105 81 29
23 23 14 a9 7.6 9.6 10 14 199 254 109 *73 28
24 23 9.2 ag 7.6 11 9.2 14 *209 314 116 68 29
25 23 9.2 a9 7.8 10 8.4 14 205 338 124 66 29
26 22 8.8 ag 8.0 9.6/ b8 *14 199 302 124 58 29
27 23 9.2 ag 8.0l *10 b8 14 174 225 116 52 28
28 21 12 a8 7.8 10 b8 14 156 209 116 48 29
28 15 bl3 a8 8.4 - 10 15 161 194 116 44 28
30 15| »v1s 8.4 8.0] ~=ommmm 10 18 161 174 109 39 28
31 15| -=-==-~ 8.4 7.6 9.6 148 105 37 |-
Totall 683| 483.4| 403.8| 251.0/ 273.0| 28l.6 394| 3,978 6,461 3,612) 3,057 911
Mean 22.0| 16.1 13.0 8,10 9.75 9.08 13.1 128 215 117 98.6 30.4
Ae-fH 1,350 959 801 498| 541 559 781{ 7,890| 12,820( 7,160{ 6,060| 1,810
(t) -lo|  +130 +830 +800]  +480] +480 +450 +300 +600| -1,010| -3,430 -370
AdJjusted for change 1n contents in Middle Creek Reservolr
Mean 21.8] 19.3 26.5 21.1 18.4 16.9) 20.7 133 226 100 42.8 24.2
Cfsm| 0,450 0.399] 0.548| 0.436] 0.380 0.349] 0.428 2,75 4.67 2.07| 0.884 0.500
In. 0.52) 0.44 0.63 0.50| 0.40 0. 40| 0.48 3,17 5.20 2.38 1.02 0,56
Ac-ft{  1,340] 1,149 1,631 1,298 1,02 1,039 1,231] 8,190| 13,420 6,150| 2,630 1,440
Observed
Calendar year 1954: Max 308 Min 7 Mean 53.6 Ac-ft 38,830
Water year 1954-55: Max 338 Min 7.4 Mean 57,0 Ac-ft 41,230
AdJjusted
Calendar year 1954: Mean 55.2 Cfsm 1.14 In. 15.46 Ac-ft 39,940
Water year 1954-55: Mean 56.0 cfsm 1.16 In. 15.70 Ac-ft 40,540

# Discharge measurement made on this day.

+ Change in contents in Middle Creek Reservoir, in acre-feet, furnished by Montana Water Conser-
vation Board,

a No gage height record; discharge estimated on basis of 2 discharge measurements, recorded range
in stage, weather records, and records for stations on nearby streams. .

b Stage-discharge relation affected by ice.
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Gallatin River at Logan, Mont.

Location.--Lat 45°53', long 111°26', in NE{ sec. 35, T. 2 N., R. 2 E., on righ% bank at
highway bridge half a mile west of Logan and 5 mlles upstream from confluenze with Jef-
ferson and Madison Rivers.

Drainage area.--1,805 sq mi.

Records avallable. ~-January 1895 to December 1898, January 1900 to December 1975, August
1928 to September 1955.

Gage.--Water-stage recorder. Datum of gage 1s 4,082.3 ft above mean sea level, datum of
929, supplementary adjustment of 1940. Prior to Aug. 10, 1928, staff or wir-e-weight
gages at several sites within half a mile of present site at various datums. Aug. 10,
1928, to Oct. 7, 1941, wire-weight gage at present site and dat

Average discharge.~-31 years {1895-98, 1902-5, 1928-32, 1934-55), 945 cfs (684,200 acre-ft
per year).

Excremes.--Maximum discharge during year, 4,050 cfs June 16 (gage height, 6.18 ft); maximum

~ gage helght, 7.48 ft Jan. 7 (backwater from ice); minimum discharge, 890 cfs Aug. 13
%gage height 2,67 ft).

1895-1905, 1928-55: Maximum discharge, 7,870 cfs June 5, 1948 (gage height, 8.40
ft); minimum observed, 130 cfs July 19, 1939 (gage height, 2.04 ft).

Flood of June 21, 1899 reached a stage of 6.25 ft, site and datum then in use (dis-
charge, 9,840 cfs).

Revisions.--The figures of maximum discharge for some water years have teen revised,
as shown in the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge Gage height

WSE | “vear Date {cfs) 1%
{t) 1898 | June 19-20, 1898 7,300 5.25

99 1903 | June 14, 1903 4,500 4.60
172 1905 | June 9-10, 1905 3,090 3.85
686 1929 | June 17, 1929 4,970 6.60
786 1935 | June 14, 1935 3,990 6.10
806 1936 | May 15 1936 4,370 6.30
856 1938 | May 30, 1938 5,590 6.90
876 1939 | May 6, 1939 2,790 5.40
926 1941 | June 6, 1941 1,990 4.80

+ In 20th Annual Report, Part 2.

Remarks .--Records good except those for period of ice effect or no gage-heigh® record,
which are poor.- Diversions for irrigation of about 110,000 acres above station.

Revisions.--Revised figures of discharge for the water years 1898, 1899, 1903, and 1905,
superseding those published in WSP 27, 99, and 172, are given herein.

Discharge, in cublc feet per second, water year October 1897 to September 1898

Day oct, Nov. Dec. Jan. Peb. Mar. Apr. May June July Aug. Sept.
1 550 660 835) N 760 640| 1,330| 4,210 2,220 370 430
2 635 660 870 760 640| 1,280 4,770 N 370 130
3 880 660 800 760 640{ 1,140 4,210( 1,630 370 430
4 610 610 800 760 640| 1,000 4,030{ 1,500 370 430
5 550 TI10 730 760 730 960| 3,940| 1,330 370 430
[3 *550 610 660 760 640 880| 3,760 1,230| *370 430
7 550 610 660 760 640 880 *#3,760| 1,140 370 490
8 550 610 6§60 685 640 840 3,760( 1,100 370 490
9 550 610 610 685 730 845 3,850| 1,050 370 490
10 550 610 610 650 955 920| 4¢,120| 1,000 370 580
11 610 660 610 685( 1,180 960| 4,580 1,000 370 *580
12 610 660 610 685| 1,060| 1,180| 5,250 1,000 370 650
13 610 660 610 685/ 1,000} 1,500/ 5,750 1,000 370 685
14 610 660 610 685 1,120| 1,630| 6,170 1,140 370 720
15 610 660 660 685 1,180 1,700, 6,840 1,050 370 760
} a700]} a700
16 610 660 660 685| 1,240| 1,930 7,180 960 370 800
17 610 660 610 615| 1,120 2,450 7,070 9201 *370 800
18 610 7301 610 €15| 1,000 #2,700| 7,180 760 370 840
19 610 730 685 1,000 2,880 7,300 720 370 880
20 610 730 685| 1,000 2,700 ‘YfSO'G 650 370 920
21 610 730 685| *#1,000( 2,620{ 6,720 650 370 960
22 635 800 685 1,000 2,290| 5,250 580 370 960
23 660 8OO 685| 1,000| 2,540| *4,860 *580 370{ 1,000
24 660, 730 685| 1,000 2,796( 5,350 580 370| *1,000
25 660 730|% a600 685 1,120 2,780| 5,060 520 370| 1,000
28 660 660 685 1,360 3,040| 4,580 520 370 960
27 660 660 685| 1,660| 3,670! 3,940 490 370| 1,050
28 660 660 | 685 1,720| 3,850| 3,480 430 370 »
| 6o 7% T.|  gea| Ileco| S.3%0| z.370| 408|370 “seo
------ 685| 1,6 5,060| 2,37 37 960
31 660(~ - -~- - mme—e- 685( - -2---| T,330|- - 400 370 ------
Total] 19,100| 20,220( 20,015 21,700| 19,600| 21,585| 30,855| 67,190{149,350| 28,940' 11,470| 22,155
Mean 616 674 646 700 700 696| 1,029 2,167 4,978 934 370 738
Ac-fY4 37,900| 40,100| 39,700} 43,000| 38,900| 42,800| 61,200{133,000|296,000] 57,400 22,800/ 43,900
Calendar year 1897: Max 6,460 Min 400 Mean 1,105 Ac-ft 802,000
Water year 1887-98: Max 7,300 Min 350 Mean 1,187 Ac-ft 857,000

* Discharge measurement made on this day.
ta No gage-height record; discharge estimated on basis of weather records and records for nearby
stations.
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Gallatin River at Logan, Mont.--Continued
Discharge, in cubic feet per second, water year October 1898 to September 1899
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 1,050 760
2 960 760
3 9z0 760
4 880 760
5 880 760
6 840 760
7 840 760
8 840 720
9 840 685
10 840 685
11 800 685
12 800 885
13 880 685
14 880 685
15 880 685
16 840 685
17 840 685
18 840 685
19 840 685
20 840 685
21 800, 685
22 800
23 800
24 800
25 800
26 760 a700
27 760
28 760
29 760
30 760 i
31 760[~ < == - --em-- hdad i R R
Total]l 25,890 21,245
Mean 835 708
Ac-rf§ 51,300| 42,100
Calendar year 1898: Max 7,300 Min 350 Mean 1,221 Ac-ft 882,000
Water year : Max Min Mean Ac-Tt
a No gage-helght record; discharge estimated on basils of weather records and records for nearby
stations.
Discharge, in cubic feet per second, water year October 1302 to Septembe~ 1903
Day Oct, Nov. Dec. Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 590 590 650 1,220 860/ 2,830 2,57C 436 329
2 590 590 850 340 *B60 3,450 2,509 450 329
3 590 590 530 780 860 3,540 2,380 505 332
4 590 590 590 780 860| 3,630| 2,320 480 335
5 590 580 590 780 860} 3,720| 2,200 465 335
6 530 650 590 745 860} *3,820 1,630 450 338
7 580 580 620 780 940 4,280 1,630 423 338
8 530 650 530 780 940 4,050 1,630 412 347
9 530 650 590 1,025 1,120 4,430 *1,630 400 350
10 590 650 650 1,025 1,170 4,350 1,415 382 353
11 590 710 590! 1,070 1,025 4,280 1 220 376 360
12 590 780 860 940 980 4,200 1,220 363 363
13 580 710 940 860 1,120 4,280 1,120 353 363
14 590 650 710 780 1,630 4,500 940 350 376
15 590 650 650 8z0| 2,440 T 430 780 353 391
16 530 650 710 780 2,570 3,900 780 344 400
17 530 650 710 820} 2,635 3,370 860 338 400
18 530 650 780 *710 Z,140| 4,050 860 329 423
19 530 710 650 780 2,080 4,050 860 326 423
20 590 650 590 820 1,965 3,240 780 324 423
21 590 590 580 780 1,965| *3,310 710 321 450
22 590 650 590 780 1,630| 3,020 710 318 450
23 530 710 530 745 1,415 2,900 *710 316 465
24 590 780 650 710 1,415 2,700 680 *316 505
25 5§80 780 820 780 1,415 2,570 680 316 *530
26 590 780 780 860 1,315 2,500 680 318 560
27 590 780 940 1,120] *1,415 2,500 710 321 560
28 580 780 1,315 1,170 *1,850 2,380 710 321 580
29 590 780 1,415 1,025 1,850| %,380 650 324 560
30 590 780f | |rmmms- 1,735 840 *2,200 2,500 530 326 560
31 590|------ e 1,790| -~ -----| 2,570|------ 500 326 - -
Total] 18,290| 20,360 - - -| 24,455} 26,145| 46,955|105,760| 36,600 11,382 12,508
Mean 590 879 600 c700 c800 788 872 1,515 3,525 1,181 367 417
Ac-f§ 36,300 40,400| 36,900| 43,000| 44,400| 48,500| 51,900| 93,200}210,000( 72,600 22,600| 24,800
Calendar year 1902: Max 4,430 Min 382 Mean 905 Ac-ft 655,000
Water year 1902-3: Max 4,500 Min 316 Mean 1,003 Ac-ft 725,000

* Discharge measurement made on this day.
¢ Only monthly figures revised; revised daily figures not avallable.



GALLATIN RIVER BASIN 47
Gallatin River at Logan, Mont.--Continued
Discharge, in cublc feet per second, water year October 1904 to September 1905
Day | Oct. Nov, Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 705 740 705 545 575 1,480 1,920 192 230
2 705 740 870 545 575 ST 2,040 178 230
3 740 740 8§70 *545 575| 2,090 T‘,m 1352 230
4 740 740 638 545 *575 2,200 1,670 192 230
5 740 740 €38 545 575 2,680 1,570 *192 230
6 740 740 870 515 575 2,620 1,120 192 260
7 740 740 870 485 545 2,500 740 192 260
8 740 740 670 85 545| 2,500 *410 192 260
9 740 740 670 545 638 3,090 300 201 260
10 740 740 670 605 85| 37050| 260| 210| 260
11 740 740 740 605 845 2,820 230 210 260
1z 740 740 810 605 810{ 2,680 220 230 245
13 740 740 880 545 740] 2,560 210 230 245
14 740 740 880 545 638| *2,440 201 230 245
15 740 740 918 575 638| 2,320 210 230 245
16 740 740 955 545 705 2,200 201 230 260
17 740 740 918 575 670 2,150 192 260 245
18 740 740 918 545 918| 2,260 192 6 260
19 740 740 918 545 *995: 2,500 192 260 280
20 740 740 918 545 1,040 2,620 192 260 300
21 740 740 918 545 1,120 1,620 185 260 300
22 740 740 918 515 1,210 1,670 178 230 300
23 740 740 918 545 1,120 1,770 178 230 300
24 740 740 918 545 1,040 1,870 192 230 300
25 740 740 918 575 955 1,920 192 230 300
26 740, 740 918 575 995 2,090 192 230 320
27 740 740 218 575 1,040 1,920 192 230 340
28 740 740 915 575 1,870| 1,770 192 230 362
29 740 740 915 575 1,920 1,570 192 230 385
30 740! 740 915 bt 575 2,260 1,670 192 230 435
31 740(----- - 915 e ------| 2,080[------ 192 230 ~=----
Totaly 22,870 22,200{ 25,612 - - -] 16,590} 29,592| 66,440| 15,967 6,893 8,377
Mean 73 740 825 a74l b650 a580 553 955 2,215 515 225 27
Re-ft 45,400 44,000| 50,700| 45,600 36,100| 35,700/ 32,900( 58,700{132,000| 31,700 13,800} 16,600
Calendar year 1904: Max 5,400 Min 230 Mean 1,150 Ac-ft 833,000
Water year 1904-5: Max 3,090 Min 178 Mean 751 Ac-ft 543,000
* Discharge measurement made on this day.
a Dally figures not avallable.
b Monthly figure only revised; revised dally figures not avallable.
Discharge, in cuble feet per second, water year October 1954 to September 1955
Day | Oct. Nov. Dec., Jan. Feb. Mar, Apr. May June July Aug, Sept.
1 576 582 520 660 560 590 816 1,020 1,940 1,230 352 380
2 582 576 520 650 550 600 816 T",T4'6 1: 770| To 5150 339 388
3 576 560 530 620 540 590 690 1,150 1,860 1,080 330 393
4 576 560 550 580 *540 580 636 1,070 1,850 1,130 321 393
5 576 565 560 570 550 560 618 1,080 1,740 1,120 326 388
6 582 565 580 570 560 570 624 1,180 1,700 1,060 316 393
7 576 565 580 570 560 530 648 1,270 1,74 1,050 344 402
8 570 565 570 580 570 545 711 1,310{ 2,130 982 348 406
9 565 570 560 590 570 618 926 1,440 2,280 918 339 430
10 560 582 550 590 560 718 1,350 1,430 2,300 910 326 445
11 *570 576 550 600 550 684 1,020 1,360| 2,540 *870 312 450
12 570 576 560 600 560 672 91 1,%60| 2,890 926 303 440
13 570 576 570 600 570 678 870 1,370 *3,110 886 294 435
14 565 576 580 590 570 636 1,020 1,480 3,300 795 416
15 555 *582 590 590 580 636 1,010 1,660 3,270 753 312 420
16 550 570 600 570 580 618 870 1,630 3,670 711 326 445
17 560 565 600 560 580 636 838 1,440 3,780 624 316 455
18 545 565 590 550 570 636 990 1,280| 3,170 594 308 480
19 560 580 530 560 630| 1,130| 1,280| 2,920 550 308 500
20 570 560 570 570 610 958 1,500 2,870 470 321 510
21 576 555 570 540 580 600 1,020 1,910 2,840 46 312 550
22 565 560 580 540 590 612 1,070 2,340 2,830 465 *316 560
23 565 560 590 5§50 618 1,040( *Z, 2,760 445 321 550
24 588 555 600 560 530 550 1,02 2,090 2,680 435 334 550
25 560 610 570 *590 500 *974| 2,020 2,480 435 348 555
26 582 588 610 570 590 600 1,050 1,760 2,040 425 348 565
27 576 570 600 580 580 684| 1,050 1,700| 1,840 402 352 550
28 582 570 600 580 580 690 934 1,560 1,510 388 357 545
29 582 560 610 580 - 654 902 1,380 1,380 380 362 545
30 582 540 640 580 - *830 910 1,440 1,330 370 362 550
31 588|- - - 5| 80 570[ - ----- 73| - -----| 2,010|- =" 362 366| ==~
Total 17,707 17,014| 17,980| 17,920| 15,940 19,407 27,429| 46,920 72,520| 22,381 10,217 14,089
Mean 571 567 580 578 569 626 914 1,514 2,417 722 330 47
Ac-f4§ 35,120 33,750 35,660 35,540 31,620 38,490| 54,400| 93,060(143,800| 44,390| 20,270| 27,950
Calendar year 1954: Max 3,160 Min 348 Mean 766 Ac-ft 554,200
Water year 1954-55: Max 3,780 Min 294 Mean 821 Ac-ft 594,000

Peak discharge (base, 2,700 cfs).--June 16 (6 p.m.) 4,050 cfs (6.18 f%).
* scharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 30 to Mar. 6, Mar. 20, 24-26 {n> gage-height

record Jan. 10 to Feb. 3; dilscharge estimated on basls of 1 dlscharge measurement, weather records,
and records for stations upstream.



48 SIXTEEN MILE CREEK BASIN
Sixteen Mile Creek at Ringling, Mont.

Location.--Lat 46°16', long 110°48', in NE: sec. 23, T. 6 N., R. 7 E., on left downstream
abutment of second bridge below highway overpass in Ringling.

Records available.--August 1950 to June 1955 {discontinued).
Gage .--Staff gage read once daily.

Extremes.--Maximum discharge observed during period October 1954 to June 1955, 17 cfs
pr. 16 (gage helght, 1.98 ft); maximum gage height observed, 4.02 £t Apr. 8 (back-
water from ice); no flow Jan. 6 to Mar. 12, Mar. 23-28.
1950-55: Maximum discharge, 454 cfs Apr. 15, 1952 {(gage height, 5.38 ft, from graph
based on gage readings); maximum gage height observed, 6.20 ft Feb. 10, 1951 (backwater
from ice); no flow Aug. 27 to Sept. 3, 1954; Jan. 6 to Mar. 12, Mar. 23-28, 1955,

Remarks.--Records fair except those for period of ice effect, no ga%e-height record, or
ackwater from beaverdams, which are poor. Some regulation due o offstream reservoir
with 700 acre-ft capacity. Diversions for irrigation of about 2,400 acres above

station.

Rating table, Oct. 1, 1954, to June 30, 1955, except periods
of ice effect or backwater from beaverdams (gage height,
in feet, and discharge, in cublc feet per second)

1.3 3.1
1.5 5.8
2.0 17
Discharge, Ln second-feet, October 1954 to June 1955,
Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 3.6 4.2 bl.2 bl.0 [¢] 1.5 7.7 9,0
2 3.5 4.1 b2.1 bI.0| [} 1.9 7.7 9.8
3 3.7 4.0 bvz.9 b.4 0 1.8 9.0 11
4 3.7 3.9 bZ.4 b.3 [} 1.0 6.6 10
5 3.7 3.8 b2.1 b.1 [} .4 5.8 6.9
13 3.8 3.6 bZ.0 Q ) .3 5.8 6.9
7 3.8 3.4 *b2.0 * [} =2 5.8 6.6
8 3.8 3.2 b2.0 [ o 4 5.8 6.2
9 3.9 *3.1 b2.0 (] [¢] 1.5 4.8 7.3
10 3.9 3.1 2.0 o (*) o 2.5 3.8 6.2
11 4.0 4.9 b2.0: 0 (o] 3.5 3.8 4.1
iz 4.0, 4.6 b2.0 (] [ 5.0 3.6 .1
13 4.0 4.3 b2.0 [ b.3 7.0 3.8 *5.2
14 4.1 1.3 bl.7 o b.6 a9.0 3.6 5.5
15 4.1 4.3 bl.3 [ b. 6 p¥ 3.8 6.6
16 4,1 4.3 bl.0 ] b.5 17 4.9 8.5
17 4.2 4.6/ bl.0 [ b.4| 16 5.8 11
18 4.2 4.9 bl.2 o b.4 16 7.3 9.0
19 4.3 4.3 bl.6 0 b.3 14 7.3 8.5
20 4.3 4.3 al.9 o b.2 16 6.9 7.7
21 4.3 4.3 2.0 o b.2 15 7.3 5.8
22 4.4 4.1 12.0) [ b, 1 15 6.6 5.2
23 4.4 4.1 bl.8 [ [ 14 *7.7 5.5
24 4.4 3.3 bl.l] o [ 14 8.5 4.8
25 4.5 3.8 b1,0 o [¢] *14 7.3 4.3
26 4.5 4.1 b1.0] o] [} 15 7.3 4.9
27 4.5 13.0 11,0} (] 0 14 8.2 5.8
28 4.6 b2.0|  bl.0| o 0 11 6.9) 6.8
23 #L,6 bl.0 b1.0) 0 b.2 9.8 9.8 7.7
30 4.5  bI.0| bl.0| o *#b,5 9.0| ‘5_1.5 9.8
31 437" b1.0 o bl.0l - ~"--- (A REEEEE I N R
Total 127.8 111.9 50.3 2.8 o) 5.3 257.8 197.2] 210.3|
Mean 4.12] 3. 1.62] 0.09 o 0.17 8.59| 6.36 7.0l
Ac-1Y 253 222 100| 5.8 o 11 511 391 417
Calendar year 1954: Max 26 Min O Mean 3.59 Ac-ft 2,800
Water year 1954-55: Max ~ Min - Mean - Ac-ft -

# Discharge measurement Or observation of no flow made on this day.
a No gage-helght record; discharge interpolated.

b Stage-discharge relation affected by ice.

Note.--Backwater from beaverdams Oct. 1 to Nov. 9.



MISSOURI RIVER MAIN STEM 48
Missouri River at Toston, Mont.

Location.--Lat 46°08'45", long 111°25'15", in NW§ sec. 36, T. 5 N., R. 2 E., on left bank
miles southeast of Toston, 47 miles upstream from Crow Creek, and 7 miles downstream
from Sixteen Mile Creek.

Records available.--April 1910 to December 1916, April 1941 to September 1955.

Gage.--Water-stage recorder. Apr. 5, 1910, to Dec. 20, 1916, chain t bri 2
ownstream at different datum. gage at bridge 2 miles

Average discharge.--14 years (1941-55), 5,089 cfs (3,684,000 acre-ft per year).

Extremes.--Maximum discharge during year, 14,300 cfs June 17 (gage height, 8.17 ft); min-
mifi, 1,510 cfs about Mar. 25 (gage height, 3.11 ft). gee & )i
1910-16, 1941-55: Maximum discharge, 32,000 cfs June 6, 1948 (gage height, 11.77

ft); minimum, 562 cfs Apr. 30, 1941 (gage héight, 1.68 ft): minimum daily, 1,100
Feb. 10, 1914. (ag & s minimm datly, 1,100 cfs

Remarks.--Records excellent. Some regulation by six reservoirs on tributarier (see
DP. 247). Diversion for irrligation of about 521,000 acres above station. Fast and
West Broadwater Canals with combined capacity of about 430 cfs divert water from point

3 miles above station and furnish full or supplemental supply to irrigate ebout 15,000
acres below station.

Revisions (water years).--WSP 1209: 1948.

Rating table, water year 1954-~55 (gage height, in feet, and
discharge, in cubic feet per second)

5.1 1,500 6.0 7,200
3.5 2,080 7.0 10,200
4.0 2,870 8.0 13,700
5.0 4,780 8.5 15,600

Discharge, 1n cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,650 4,420| 2,680| 3,010{ 3,180| 2,340| 4,200 3,800| 6,170| 7,000| 2,470| 1,860
2 2,810| 4,460 2,660/ 3,010| 3,160| 2,660 3,760| 4,080| 5,950| 7,680| 2,280 1,860
3 2,960 4,460 3,060| 3,070| 3,070| 2,8lo| 3,160| 4,420| 6,140| 7,930| 2,120{ 1,800
4 3,010 4,460| 3,370| 2,740 #3040 2,610| z)920| 4,630 6,090 Tizs0| 1,920 s
5 3,010 4,490 3,300| =2,440| 2,570 2,520{ 2,790| 4,870 5,880| 6,430| 1,780| 1,810
6 3,040 4,460( 3,320 2,060 2,490| 2,340| 2,690| S5,040| 5,620| 6,480 1,750 1,840
7 3,020 4,460 3,390| #2,310| 2,600| 2,600| 2,730| 5,400| 5,420| 6,890| 2Z,120| 1,860
8 2,970| 4,490| 3,250| 2,280 3,090| 2,710/ 2,870| 5,690| 5,650| 6,790| 1,770| 1,880
9 2,970{ 4,510/ 2,810! 2,180} 3,060| 2,900 3,160| 5,810| 6,240! 6,630| 1,940| 1,960
10 2,820| 4,510| 2,870| 2,280| 2,660| 3,440| 3,940| 5,740| 6,730 6,300{ 2,000| 2,050
11 2,840| 4,490| 2,900| 2,420| 2,470| 3,630| 3,780 5,460 7,340| 5,720 1,930| 2,120
12 3,630| 4,550 2,760| 2,580| 2,490| 3,650| 3,880| 5,260 8,070| 6,270| 1,810| 2,170
13 3,740| 4,700 2,990| 3,060{ 2,630| 3,280| 3,820| 5,180| *9,590| 6,120| 1,780| 2,140
14 #3,680] 4,760| 3,010 2,870 2,690 2,940| 3,720| 5,290| 10,600| *6,270| 1,800 2,110
15 3,680 4,700 3,190| 2,500 2,710{ 2,840| 3,680 5,620| 11,000| 6,220| 1,900| 2,100
16 3,740| 4,650| 2,940| 2,410| 2,920 2,850 3,500 5,810 11,600/ 5,830| 1,900( 2,100
17 3,780| 4,060[ 2,760| 2,920 3,180( 2,890{ 3,370| 5,620| 13,500| 5,150| 1,870 2,140
18 3,880 3,840| 2,660 2,500 2,770 2,990 3,520| 5,400| 13,800( 4,550 1,820| 2,200
19 4,080 3,940| 2,490 2,740 2,170| 3,020 3,760| S5,200| 15,400| 4,300| 1,810| 2,650
20 4,000| 3,940| =2,340| 2,610/ 2,550| 2,680| 3,660| 5,260| 13,000| 4,140( 1,780| 3,140
21 4,060| 3,760 2,370| 2,580 2,570| 2,650| 3,680 5,530| 11,700| 3,980| 1,820| 3,570
22 4,100 3,550| 2,770| 2940 2,490| 2,520| 3.780| 6,270| 11,000| 3.650| *1,860| 3,530
23 4,060 *3,530f 3,090 2,920 2,330| 2,420{ 3,880 &,870| 10,500/ 3,300 1,870| 3,280
24 4,180 3,520| 3,260 2,710 2,110{ 2,020{ 3,840| 7,370| 9,370| 3,250 1,840| 3,140
25 4,240 3,430| 3,140 2,680| *2,410| 1,600{ *3,820| 7,700| 8,700| 3,120 1,810 3,040
gg 4,320 3,0lo| 2,760 2,920 2,600 1,700| 3,960| *7,370| 7,840 3,480| 1,8l0| 3,070
4,360 3,190| 2,330| 3,300 2,060f 2,300/ 4,380 7,000| 7,120 3,820| 1,800 3,090
28 4,380| 3.280| 2.200| 3.180| Z7,080| *2,900| 4,300 6,660 6,170| 3,880 1,780| 3,090
29 4,380 3,120| 2,200| 3,020 3,430/ 3,860/ 6,020 5,670| 3,650 1,800{ 3,040

30 4,360| 2,760| 2,060| 2,960~ -| 4.,400| 3,500{ 5,440| 5,740 3,190| 1,810 3,110
51 4,400|-"7---| 2,360, 2,890|------| 4,240| - ----- 5,850|=---=- 2,730| 1,870f----~-

Total 115,150{121,470| 87,290 84,090| 74,150| 87,880|107,810|175,660|255,660(161,980| 58,620} 73,570

Mean 3,650| 4,049 2,81¢| 2,713 2,648 'Q,835 3,594| 5,666( 8,522 ,225 1,891 2,452
Ac-fY224,400(240,900(173,100| 166,800} 147,100|174,300213,800| 348,400|507,100{321,300 | 116,300 | 145,900
Calendar year 1954: Max 11,100 Min 1,780 Mean 3,702 Ac-ft 2,680,000
Water year 1954-55: Max 13,800 Min 1,600 Mean 3,839 Ac-ft 2,779,000

* Discharge measurement made on this day.



50 MISSOURT RIVER MAIN STEM
Canyon Ferry Reservoir near Helena, Mont.

Location.--Lat 46°39'00", long 111°43'40", in SELSE} sec. 4, T. 10 N., R. 1 W., in block
I7 of Canyon Ferry Dam, 15 miles east of Helena.

Drainage area.--15,860 sq mi, approximately.

Records avallable.--April 1953 to September 1955. Records of month-end contents in Lake
ewe avallable September 1939 to March 1953. 01d Canyon Ferry Dam was submerged by
the present reservoir Apr. 8, 1953.

Gage .--Water-stage recorder in powerhouse control room. Datum of gage 1s at mean sea level
levels by Bureau of Reclamatlon).

Extremes.--Maximum daily contents during year, 2,043,000 acre-ft Jul¥ 15-23, 31 (elevation,
3,800.00 ft); minimum daily, 1,170,000 acre-ft Mar. 26, 28 (elevation, 3,771.17 ft).
1953-55: Maximum daily contents, that of July 15-29, 31, 1955; storage began March
53.

Remarks.--Reservoir is formed by concrete dam; construction began in 1949, completed in
T953. Storage began in March 1953. Capacity, 2,043,000 acre-ft at controlled spillway
elevation (3,800 ft) exclusive of dead storage (8,000 acre-ft) below elevation 3,650 ft.
Minimum operating level, 3,728 ft for on-site power generation (contents, 428,000
acre-ft, exclusive of dead storage). Figures gilven hereln represent usable contents
above elevation 3,650 ft. Water is used for power production, flood comtrel, and irri-
gation.

Cooperation.--Month-end elevations and capacity table furnished by Bureau of Reclamation.

Manth-end elevation and usable contents, water year october 1954 to September 1955

hang: tent
Date Elevation Contents ¢ dule:'inig :;g:;)n s
(feet)t (acre-feet) (acre-feet)
Sept. 3,780.08 1,405,000 -
oct. 3.781.94 1,461,000 156,000
Nov. 3,782.31 1,472,000 T
Dec. 3,779.42 1,387,000 it
Calendar year 1954.... - - +450,200
Jan. 3,776.51 1,311,000 -76,000
Feb 3,773.21 1,224,000 -87,000
Mar 3,771.44 1,177,000 -47,000
Apr. 3,774.40 1,255,000 +78, 000
May 3,782.77 1,486,000 +231,000
June 3,796.10 1,911,000 +425,000
July 3,800.00 2,043,000 +132,000
Aug. 3,797.10 1,945,000 -98,000
Sept. 3,794.79 1,867,000 -78,000
Water year 1954-55.... - - +462,000

t Mean dally elevatlion based on readings made at 4-hour intervals.



PRICKLY PEAR CREEK BASIN 51
Prickly Pear Creek near Clancy, Mont.

Location.--Lat 46°31', long 111°57', in sw% seec, 23, T. 9 N., R. 3 W., on righ% bank 100
T upstream from bridge on U. S. Highway 91, 2% miles downstream from Lump Gulch Creek,
4 miles north of Clancy, and 7% miles southeast of Helena.

Records avallable.--July 1908 to January 1909 (gage heights only), January to April 1909,
July 1910 to September 1916, July 1921 to August 1933, October 1945 to Octover 1953,
October 1954 to September 1955. Few winter records in earlier years.

Gage.--Water-stage recorder. Datum of gage is 4,067.1 ft above mean sea level, datum of
1929. Prior to July 12, 1910, staff gage at site 1f mlles upstream at different datum.
July 12, 1910, to Sept. 30, 1816, July 28, 1921, to Aug. 12, 1933, staff gaze at site
2% miles upstream at different datum.

Average discharge.--9 years (1945-53, 1954-55), 48.4 cfs (35,040 acre-ft per year).

Extremes.~-Maximum discharge during year, 220 c¢fs June 17 (gage height, 3.54 ft); maximum
age helght, 3.65 ft Mar, 29 (backwater from ice); minimum discharge, 2.3 cfs Feb. 4
gage height, 0.62 ft), ice jam upstream.

1908-9, 1910-16, 1921-33, 1945-53, 1955: Maximum discharge, 586 cfs June 5, 1948
(gage height, 6.35 ft); minimum, that of Feb. 4, 1955.

Remarks.--Records good except those for periods of ice effect, which are poor. Diversions
for irrigation of about 700 acres above statlon.

Revisions {water years).--WSP 1086: 13946(m).

Rating table, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used June 16 to Aug. 8)

1.0 10 2.0 68
1.1 14 3.0 173
1.3 22 3.5 233
1.5 33
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day Oct. Nov. Deec. Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 14 18 bl6 b13 17 bl4 44 49 102 109 46 15
2 1z 18 ble b13 bl6 b12 43 54 94 97 iz *15
3 14 19 17 b13 blé blo 30 54 96 84 39 15
4 15 18 18 b13 bl6 b9 24 *54 106 81 36 14
S 15 19 19 b13 ble b10 22 59 100 86 *32 1z
6 15 19 20 b13 ble bl12 *25 72 103 80 30 1
7 15 20 20 *b13 b15 bl6 29 69 110 *79 28 14
8 18 19 17 bl3 *14 b2s 52 74 120 73 26 14
9 19 19 ble b13 14 b30 80 73 112 67 26 15
10 18 19 b15 b13 b14 b34 81 68 113 68 25 16
11 18 19 bla b16 bl4 b34 83 68 121 99 24 16
12 17 19 b1l3 b20 bls b30 45 79 127 112 23 15
13 17 20 b13 v19 18 b24 44 92 145 92 23 15
14 17 20 b1l3 b18 15 b18 45 86 131 75 23 14
15 16 20 b13 ble 14 *b1l4 35 74 134 65 25 14
16 16 20 b13 »15 14 b13 31 67 173 60 23 14
17 15 20 b13 ble 13 bll 31 69 198 65 21 14
18 15 20 b13 blo b13 bll 34 74 157 77 20 15
19 *16 19 bl3 bld b13 b1l 42 88 140 124 19 16
20 15 19 b13 ble blz b1l 35 *108 129 87 18 18
21 15 18 b13 b18 bl2 b1l 37 130 *128 75 18 22
22 15 18 b13 b20 bl2 bld 42 136 122 67 18 25
23 18 *18 b13 b2o bl2 bl6 38 7 117 63 18 23
24 20 18 »13 b20 bl2 bl6 38 116 112 71 18 22
25 Zz0, 18 b13 20 b1z bl4 38 109 112 82 18 22
26 19 18 b13 20 bll bl4 49 104 96 82 19 22
27 18 18 b13 19 bIT bl6 48 103 91 64 18 22
28 20 17 bl3 b18 bl2 ble 40 89 86 65 18 22
29 20 b1l6 b1l3 bl8 - b30 38 85 90 62 18 22
30 19 b16 b13 18( -~ ----- bEO 39 105 100 56 17 21
31 19|~ = -~- - b13 17| ==-=== bSO| = ~--=- 116 - ==~ --- 49 16f------
Total 522 559 448 498 390 608 1,232 2,641 3,565 2,416 745 520
Mean 16.8 18.6 14.5 16.1 13.9 19.6 41.1 85.2 119 77.9 24.0 17.3
Ac-fff 1,040 1,110 889 988 774 1,21 2,440 5,240 7,070 4,790 1,48 1,030
Calendar year 1954: Max - Min - Mean - Ac-ft -
Water year 1954-55: Max 198 Min 9 Mean 38.8 Ac-ft 28,060

Peak discharge gbase, 140 cfs).--June 17 (6:30 a.m.) 220 cfs (3.54 ft); July 19 (4 a.m.) 151 cfs
(2798 ft); July p.m. 53 cfa (3.00 ft).

* Discharge measurement made on this day.
b Stage-discharge relation affected by ice.



52 PRICKLY PEAR CREEK BASIN
Tenmile Creek near Rimini, Mont.

Locatign.--Lat 46°32', long 112°15', in NE: sec. 20, T. 9 N., R. 5 W., on left bank at
Moose Creek ranger station, 500 ft upstream from Moose Creek and 3 miles north of Rimini,

Drainage area.--34 sq mi, approximately.
Records available.--March 1915 to September 1955 (few winter records prior to 1935).

Gage.--Water-stage recorder and Cippoletti weir. Prior to Dec. 17, 1934, at site 40 ft
upstream at different datum and different control.

Average discharge.--25 years (1916-18, 1920-21, 1923-24, 1934-55), 18.4 cfs (13,320 acre-ft
per yeary.

Extremes .--Maximum discharge during year, 145 cfs May 21, June 16; maximum gage height,
.52 ft May 21; minimum discharge, 0.1 cfs Sept. 29.
1915-55: Maximum discharge, 948 cfs May 15, 1917 (gage height, 4.87 ft, slte and
datum then in use); no flow at times.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Flow regulated by Chessman Reservoir on tributary above station (capac-
I-iltly’ 1,750 acre-ft). Small diversion above station for water supply for city of

elena.

Rating table, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

0.9 0.1 1.6 9.0
1.0 4 1.7 14
1.1 .9 1.8 22
1.2 1.4 2.0 44
1.3 2.1 2.2 71
1.4 3.0 2.5 139
1.5 5.0
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day Oct. Nov, Dec, Jan, Feb, Mar, Apr, May June July Aug, Sept.
1 1.0 0.9 0.9 0.9 1.0 0.5 1.3 9.5 80 49 13 0.6
2 1.1 1.0 1.0 .8 ) .5 1.2 1 76 44 iz *.6
3 1.4 1.1 1.3 .7 .9 .5 1.0 12 80 38 12 5
4 1.1 1.2 1.5 .6 .9 .4 L8| *15 78 40 10 .5
5 1.1 1.4 T4 .5 .9 .5 170 23 85 49 *8.6 .5
6 1.2 1.8 1.4 .6 .9 .6 *1.0 30 89 43 7.8 .5
7 1.5 1.5 1.5 .7 .9 .7 1.5 34 96 *42 8.2 .5
8 1.2 1.1 1.3 .6 .8 .7 2.0 42 89 37 6.6 .5
9 .8 1.1 1.2 .6 *.8 *.6 2.4 33 94 38 5.0 .6
10 .6 1.2 1.2 *.6 .7 .6 3.0 39 94 50 3.4 .6
11 .7 1.2 1.2 .6 .7 .6 3.1 45 96 63 3.0 .6
12 .8 1.9 1.2 .7 .7 .6 2.8 56 103 73 2.6 .5
13 .7 2.4 1.2 .7 .8 .5 2.6 58 96 0 3.4 .5
14 .6 1.3 1.2 .7 .8 .5 2.6 47 80 56 3.4 .4
15 5 1.7 1.2 .8 .9 .5 2.5 40 84 49 3.0 5
16 1.3 2.0 1.1 .5 .9 .5 2.3 37 105 47 2.5 4
17 1.1 1.7 1.0 .5 .8 .5 2.3 37 89 49 2.2 .5
18 .8 1.5 1.0 .5 .8 .5 2.5 47 75 58 2.0 .5
19 *.8 1.5 1.0 .5 .7 .5 3.0 65 68 53 2.1 4
20 .8 1.3 1.0 .6 .7 4 2.8 94 63 45 2.3 .5
21 .7 1.2 1.1 .6 .6 4 3.1 128 *56 40 1.5 .7
22 .7 1.5 1.2 .6 .6 .4 3.8/ TI5 47 36 1.1 T
23 1.1 *2.0 1.2 .6 .5 .4 4.0 98 42 31 1.0 .7
24 .9 1.9 1.1 .7 .5 .3 4.2 85 38 30 .8 .6
25 1.6 1.6 1.0 -9 .5 3 4.2 80 36 38 .9 .6
26 1.3 1.4 .9 1.0 .4 4 5.0 82 34 40 .8 .6
27 1.9 1.0 .8 -3 3 .5 T.2| *76 36 34 .7 .7
28 2.0 .9 ) .9 .4 .6 3.6 68 33 33 T .6
29 1.2 .9 .9 .9 - 1.0 3.6 78 1z 23 .7 .6
30 1.2 .9 .9 .90~ 2.0 4.7 94 44 22 .7 .5
31 1.2{-=---~ 1.0 1.0|--~~=- T5------ 85 [------ 16 A ERatt
Totall  32.9 42.7 34.7 21.5 20.4 18.5 82.2|1,770.5| 2,128] 1,332 122.8 16.5
Mean 1.06 1.42 1.12 0.69 0.73 0.60 2.74 57.1 70.9 43.0 3.96 0.55
Ac-f4 65 85 69 43 40 37 163| 3,510| 4,220| 2,640 244 33
Calendar year 1954: Max 77 Min 0.2 Mean 7.55 Ac-ft 5,470
Water year 1954-55: Max 128 Min 0.3 Mean 15.4 Ac-ft 11,150

Peak discharge (base, 80 cfs).--May 21 (7 p.m.) 145 cfs (2.52 ft); May 29 (8:30 p.m.) 107 cfs
(2738 Tt); 3un£_7je T?"J_)'p.m. li'Slcfs (2.40 ft); June 12 (7:30 p.m.) 142 cfs (2.49 ft); June 16 (8 to 9
p-m.) 145 cfs (2.50 ft); July 11 (11 p.m.) 103 cfs (2.38 ft).

* Discharge measurement made on this day. N

Note.--No gage-height record Dec. 16 to Jan. 9, Feb. 10 to Mar. 8, Mar. 14 to Apr. 5; discharge
estimated on basis of 5 dlscharge measurements, engineer's notes, weather records, and records for
nearby streams. Stage-discharge relation affected by ice Nov. 28 to Dec. 1, Dec. 15, Jan. 10-24,
Mar. 13.



Location.--Lat 47°12',
upstream from bridge on State Highway
miles northwest of Crailg, and 12 miles upstream from mouth.

DEARBORN RIVER BASIN

Dearborn River near Craig,

Records available.--October 1945 to September 1955,

Gage.~~Water-stage recorder.

datum.

Average discharge.--10 years,
Extremes . --Maximum discharge during year, 1,890 cfs May 22 (gage height, 5.76 ft);
28.

daily, 32 cfs Feb. 27,

1945-55;

Prior to Oct. 1,

observed, 15 cfs Aug. 23, 25, 26,

Remarks .--Records good except those for periods of ice effect, which are poor.

Tor irrigation of about 9,000 acres of which 6,800 acres 1ie below station.

Mont.

233 cfs (168,700 acre-ft per year).

Maximum discharge, 7,960 cfs June 4, 1953 (gage helight,
1948.

53

long 112°05', in SEL sec. 27, T. 17 N., R. 4 W., on right bank 20
33, 5 miles downstream from South Fork, 10

1946, wire-welght gage at preseat site and

minimum

9.58 ft); minimum

Rating table, water year 1954-55, except periods of ice effect (gage

height, in feet,and discharge, in cubic feet per second)
(Shifting-control method used Sept. 28-30)

Diversions

2.5 23 4.0 540
2.7 55 5. 1,220
3.0 123 6.0 2,120
3.5 290
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 82 106 *54 56 50 37 83 *177 902 318 150 45
2 80 06 55 56 50 a3 [ 274 808 294 145 43
3 84 106 67 50 49 49 88 278 788 274 145 41
4 84 103 80 40 43 48 91 282 769 286 142 41
5 80 100 87 39 43 43 93 2886 776 306 142 41
6 82 103 90 39 48 43 96 344 814 286 126 41
7 82 106 93 38 51 50 177 375 860 282 110 40
8 84 106 93 35 52 65 243 400 847 262 103 40
9 89 103 93 35 52 73 410 802 262 98 43
10 91 103 106 40 43 *77 229 400 782 258 98 S0
11 93 103 100 42 40 77 171 415 814 *254 91 48
i2 91 103 116 45 43 77 162 469 888 326 86 41
13 89 100 123 48 48 73 *153 632 902 730 84 38
14 86 98 108 49 58 67 162 691 937 266 86 36
15 84 96 100 51 62 56 145 588 9oz 250 86 36
16 82 96 95 53 63 53 134 534 828 243 84 36
17 82 96 96 53 B0 53 131 570 736 270 82 38
18 82 93 103 53 50 54 142 698 *665 250 75 38
19 84 91 109 51 41 52 142 909 820 236 71 40
20 84 89 110 49 41 46 134 1,290 588 218 65 38
21 *86 89 105 48 43 44 136 1,760 582 208 57 45
22 86 86 100 48 44 44 159 1,760 582 204 59 46
23 106 84 85 48 43 43 168 1,400 852 212 57 45
24 108 86 68 50 37 41 174 1,240 534 198 85 45
25 100 84 62 S1 37 37 171 1,100 498 212 46 43
26 100 84 58 51 35 37 180 986 436 218 46 41
27 106 86 57 51 32 40 174 96S 395 190 45 40
28 108 84 56 48 45 165 847 357 177 % 38
29 108 77 *55 46 - 53 165 *808 370 168 *53 38
30 108 83| 55 47| - 65 168 902 348 159 53 35
31 106| - -~~~ 56 #48| - -~ -- 76( - --=-- 993} - - -7 156 48| ===
Totall 2,817 2,830 2,635 1,458 1,290 1,661 4,526| 22,783 20,682 7,533 2,634 1,230
Mean 90.9 94.3 85.0 47.0 .1 3.6 151 73S 689 243 85.0 41.0
Ac-ff§ 5,590 5,610 5,230 2,890 2,560 3,290 8,980| 45,190} 41,020| 14,940 5,220 2,440
Calendar year 1954: Max 1,420 Min 24 Mean 202 Ac-ft 146,100
Water year 1954-55: Max 1,760 Min 32 Mean 197 Ac-ft 143,000

Peak discharge (base, &
{5.76 £t); June I{ (7:35 p.m.) g

00 cfsg).--May 14 (5 a.m.
010 cfs (4.71 f

* Discharge measurement made on this day.
Note.-~Stage-discharge relation affected by ice Nov. 28, Nov. 30 to Dec. 6, Dec. 15 to Apr. 4.

g 736 cfs (4.29 ft); May 22 (3 a.m.) 1,890 cfs



54 SMITH RIVER BASIN
Newland Creek near dam site, near White Sulphur Springs, Mont.

Location.--Lat 46°38', long 110°57', in NWi sec. 14, T. 10 N., R. 6 E., on right bank
50 't upstream from farm bridge, 4 miles downstream from U. S, Highway 89, and 6 miles
north of White Sulphur Springs.

Records available.--August 1950 to September 1955,

Gage.--Wire-welight gage read once daily. Prior to June 14, 1951, staff gaze at site
50 ft downstream at datum 0.52 ft lower.

Average discharge.--5 years, 9.65 cfs (6,990 acre-ft per year).

Extremes.--Maximum discharge observed during year, 28 cfs June 16, 17, July 4; maximum
gage helght observed, 1.22 ft June 16, 17; minimum daily discharge, 0.8 cfs Mar. 25, 26.
1950-65: Maximum discharge, 227 cfs June 5, 1953 (gage height, 3.83 ft, from graph,
based on gage readings); minimum daily, 0.6 cfs Mar. 7, 1953.

Remarks.--Records fair except those for perlods of ice effect or no gage-height record,
which are poor. Diversions for irrigation of about 200 acres above station. Flow
may be supplemented by diversion from Sheep Creek, in sec. 26, T. 12 N., R. 7 E.,
which enters 8 miles upstream.

Rating tables, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Dec. 31 Jan. 1 to Sept. 30
0.3 1.1 -0.1 2.2 0.6 8.0
4 1.8 0.0 2.8 .8 11.2
.5 2.8 .2 4.1 1.0 18.5
6 4.4 I3 5.8 1.5 42

Discharge, in cubic feet per second, water year October 1454 to September 1955

Day Oct. Nov, Dec. Jan, Feb. Mar., Apr. May June July Aug. Sept.,
1 3.9 2.7 al.6 1.5 2.0 1.6 2.3 9.3 18 22 18 11
2 33 7 al.6 1.4 1.9 1.5 2.2 3 18 z 17 10
3 3.9 2.7 al.?7 1.3 1.8 1.5 z.2 9.9 19 25 17 10
4 3.9 2.7 al.? 1.3 1.8 1.4 2.2 12 20 28 16 10
5 3.6 2.7 1.8 1.2 1.7 1.4 2.2 11 21 T3 16 10
6 3.6 2.7 1.9 1.2 1.7 1.4 2.3 11 25 22 16 10

7 3.4 2.5 *2.0 *1.2 1.7 1.5 2.6 11 24 25 15 10

8 3.4 2.5 T.3 1.3 1.6 1.6 2.9 11 23 o 14 10
9 3.4 2.5 1.9 1.3 1.8 1.6 3.8 11 18 24 14 10
10 3.1 2.5 1.9 1.3 *1.6 1.6 4.2 12 19 21 13 10
11 3.1 2.5 1.8 1.4 1.7 1.5 4.4 13 17 21 13 10
12 2.8 2.5 1.8 1.5 1.7 1.4 4.1 14 19 21 13 9.9
13 2.8 2.5 1.8 1.6 1.8 1.3 4.1 15 *20 2 13 9.9
14 2.8 2.1 1.8 1.6 1.8 1.3 4.1 15 20 2 13 9.6
15 2.6 2.1 1.8 1.6 1.8 1.2 4.1 15 20 21 16 3.9
16 2.6 2.1 1.8 1.6 1.7 1.2 4.7 15 28 22 16 9.9
17 2.6 2.1 1.8 1.5 1.7 1.2 4.8 15 z8 21 13 10
18 2.6 2.1 1.7 1.5 1.6 1.2 5.8 15 26 20 13 10
19 2.4 2.1 1.5 1.5 1.6 1.1 5.6 15 25 18 12 10
20 2.4 2.1 1.5 1.5 1.6 1.1 5.8 14 24 *19 12 10
21 2.2 a2.1 1.5 1.5 1.6 1.0 5.8 14 22 17 12 10
22 2.1 a2.1l 1.5 1.5 1.5 1.0 6.3 14 21 7 *12 11
23 z2.1 az.1 1.5 1.5 T.5 .9 6.7 *14 22 17 12 10
24 3.0 az2.0 1.4 1.6 1.6 .9 6.5 14 20 17 12 10
25 3.6 a2.0 1.4 1.6 1.6 .8 *6,7 14 18 17 12 9.6
26 2.7 al.9 1.3 1.7 1.6 .8 6.9 13 19 17 12 9.6
27 2.7 al.7 1.3 1.7 1.6 1.2 6.8 17 20 17 12 9.6
28 2.7 al.6 1.3 1.8 *1.6 1.6 7.0 18 20 18 11 9.6
29 *3.1 al.5 1.3 1.8 - 2.0 7.0 17 19 18 I1 9.6
30 2.7 aTl.5| 1.4 1.9f--v--- *2.5 7.0 18 25 19 11 9.6
31 2.7 e - 1.5 2.0[------ 2.3 - -emee L I 18 11 -e-mme
Totall 92.4 66.9 50.7 46.9 47.0 42.6] 141.1] 424.5 638 636 418| 298.8
Mean 2.98 2.23 1.64 1.51 1.68 1.37 4.70 13.7 21.3 20.5 13.5 9.96
Ac- £ 183 133 101 2z 93 84 280 842| 1,270 1,260 829 593
Calendar year 1954: Max 21 Min 1.3 Mean 5.69 Ac-ft 4,120

Water year 1954-55: Max 28 Min o©.8 Mean 7.95 Ac-ft 5,760

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of weather records and records for nearby
streams.

Note.--Stage~-discharge relation affected by ice Dec. 5, Dec. 11 to Mar. 29, Apr. 2-5.



Locabion.--Lat 46°46', long 110°48',
T 7 mile

Gage .--Water-stage recorder,

SMITH RIVER BASIN

Sheep Creek near White Sulphur Springs, Mont.

datum 5.33 ft higher.

in SWiSEL sec. 26, T. i2 N., R. 7

Average discharge.--14 years, 30.5 cfs (22,080 acre~ft per year).

55

E., on right bank
miles upstream from Moose Creek and 1% miles north of White Sulphur Sprin7s.

Drainage area.--35.5 sq mi.
Records available.--July 1941 to September 1855.

Prior to Sept. 3, 1942, wire-weight ga%e at site 1,000 ft

upstream and Sept. 4, 1942, to May 3, 1955, wire-weight gage at site 700 ft upstream at

Extremes.--Maximum discharge during year, 192 cfs June 15 (gage height, 4.00 ft); minimum
dally, 4 cfs Mar, 25~27.
1941-55: Maximum discharge observed, 420 cfs June 3, 4, 1953 (gage height, 5.58 ft);

minimum daily, 3.5 cfs Jan. 18-20, 19

Remarks .--Records poor prior to May 4, good thereafter.

about, 200 acres above station.

43 .

Diversions for irrigation of

Rating tables, water year 1954-55, except perlods of lce effect (gage
helght, in feet, and discharge, in cubic feet per second}

Oct. 1 to Nov. 17 Nov. 18 to May 3 May 4 to Sept. 30

2.1 7.2 1.6 7.6 2.1 18

2.2 9.5 1.8 9. 2.3 25

2.3 12 2.0 13 2.5 34

2.4 15 2.2 18 3.0 78

3.5 132

4.0 192

Discharge, in cublc feet per second, water year October 1954 to September 1955
Day | Oet. Nov., Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 13| 14 6 7 7.5 8 6 15 108 89 37 20
2 13 12 6.5 6.5 7.5 8 6.5 16 106 72 35 20
3 13 12 7 6 7.5 8 7 15 107 81 34 20
4 13 12 8.0 3 7.5 8 7.5 22 102 85 34 19
5 13 12 8.3 7 8 7.5 8 25 128 74 33 19
6 13 10 8.3 7.5 8.5 8 8.5 32 136 78 31 19
7 13 10 *8,2 *7.5 8.5 8.5 9 34 134 91 30 18
8 13 10 8.0 7.5 8 El 9.5 45 136 79 30 19
9 13 10 8.0 7.5 *7.5 ] 10 44 134 73 29 19
10 13 10 8.0 7.5 7 9 10 41 132 71 29 19
11 13 9 8.0 7.5 7 9 10 42 132 70 28 19
12 13 9 8.0 7.5 8 8.5 9.8 52 133 87 27 19
13 13 9 8.0 7.5 8.5 8.5 9.8 &0 *132 84 27 19
14 13 g 8.0 7 g 8.5 9.4 61 129 74 27 18
15 13 9 8.0 7 2.5 8 9.4 46 133 70 29 19
16 13 8.5 8.0 7 9.5 8 9.3 39 168 66 26 19
17 13 8.5 8.0 6.5 9.5 7.5 9.1 36 164 64 25 19
18 13 8.4 7.8 6.5 9.5 7.5 8.8 36 150 61 25 19
19 13 8.3 7.8 6.5 9 7 8.7 46 138 58 25 19
20 13 8.3 7.8 6.5 9 7 8.7 66 128 *56 24 24
21 13 8.0 7.8 7 g 6.5 8.6 87 121 52 23 21
22 13 7.6 7.8 7.5 9 6 8.6 90 111 16 *23 20
23 13 7.6 7.8 7.5 9 5.5 9.1 *84 103 46 22 19
24 13 8.0 7.8 8 8.5 4.5 10 80 96 45 22 19
25 13 8.0 7.8 8 8.5 4 *9.5 72 89 46 22 19
26 13 7.6 7.5 8 8.5 4 9.9 71 84 48 22 19
27 14 7.6 7 8 8.5 4 9.4 74 80 46 21 18
28 T4 7 7 8 *g 4.5 9.4 74 6 49 21 18
29 *14 6.5 7 8 - 5.0 9.5 80 81 54 21 19
30 14 6 7 7.5 - *5,0 12 93 94 44 20 18
31 14}---7- - 7 7.5 - 5.5 - -7~ 1l4{----~- 39 )
Total 408| =272.9| 237.2| =224.5| 235.0| 217.0{ =27l.0| 1,698| 3,565| 1,998 822 576
Mean 13,2 9.10 7.65 7.24 8.39 7.00 9,03 .8 119 64,5 26.5 19.2
Ac-f' 809 541 470 45 466 430 s38| 3,370| 7,070/ 3,960| 1,630| 1,140
Calendar year 1954: Max 107 Min ¢ Mean 23.4 Ac-ft 16,930
Water year 1954-55: Max 168 Min 4 Mean 2g8.8 Ae-ft 20,870

418816 O =57 -5

Peak discharge (base, 120 c¢fs).--June 15 (12 p.m.) 192 ofs (4.00 f£t).
* Dlscharge measurement made on this day.
Note.--Doubtful gage-helght record Nov, 3-18; discharge estlmated on basis of recorde for nearby

statlons. Stage-discharge relation affected by 1ce Nov, 28 to Dec. 3, Dec. 26 to Apr. 9.



56 SMITH RIVER BASIN
Smith River near Eden, Mont.

Locatlon.--Lat 47°12', long 111°23', in SWiSWs sec. 29, T. 17 N., R. 3 E., on left bank
a quarter of a mile upstream from Mullens Creek, 2 miles upstream from Hound Creek, and
7 miles southwest of Eden.

Drainage area.--1,601 sq mi.
Records avallable.--April 1951 to September 1955.

Gage.--Water-stage recorder.

Extremes.--Maximum discharge during year, 1,730 ofs June 17 (gage height, 3.73 ft); minl-
mum daily, 32 cfs Mar. 24, 25.
1951-65: Maximum discharge, 12,300 cfs June 4, 1953 {gage height, 10.46 ft), from
rating curve extended above 3,800 cfs on basis of slope-area determination of peak
flow; minimum daily, 26 cfs Jan. 18, 19, 1854,

Remarks.--Records good except those for periods of ice effect or no gage-h=lght record,
which are poor. Diversions for irrigation of about 24,500 acres above station., Flow
affected by storage in Smith River Reservoir (usable contents, 10,700 acre-ft).

Rating table, water year 1954-55, except perlods of 1ce effect {zage
height, in feet, and discharge, in cubic feet per second)

0.4 35 1.5 290
.6 61 2.0 500
.8 96 3.0 1,130

1.0 141 4.0 2,000

Discharge, in cublc feet per second, water year October 1954 to September 1955

Day Oct. Nov. Dec. Jan, Feb, Mar, Apr. May June July Aug., Sept.
1 114 118 40 52 59 43 203 276 1,220 738 283 114
2 116 114 45 50 59 43 198 382| 1,090 701 265 107
3 118 114 50 *45 59 43 188 402| 1,040 617 248 100
4 120 118 55 42 *58 43 178 374 1,070 713 238 98
5 118 120 60 42 55 43 170 362| 1,060 803 225 96
6 109 123 65 38 54 48 168 446f 1,330 683 213 94
7 *107 127 85 37 53 51 223 5001 1,360 677 201 96
8 103 125 65 37 53 52 293 500 1,310 739 189 98
9 103 120 62 36 49 52 330 540( 1,250 671 182 100
10 103 118 60 35 43 53 378 510 1,190 653 176 100
11 105 125 53 35 44 52 *402 473| 1,130 623 166 103
12 109 123 52 35 48 50 358 486| 1,110 693 164 103
13 111 125 53 35 53 47 362 566| 1,150 751 161 103
14 116 127 53 35 53 45 338 635( *1,190 877 158 98
15 111 125 50 35 53 44 298 583| 1,220 583 158 94
16 111 123 46 35 53’ *40 265 530| 1,420 5373 182 96
17 116 123 47 35 51 38 241 500| 1,680 491 179 98
18 114 120 50 35 48 40 244 s10| 1,560 462 164 100
19 111 118 55 36 43 40 334 520 1,390 437 156 96
20 109 116 55 37 42 40 310 23| 1,250 406 158 111
21 105 116 55 39 40 40 261 790| 1,130 #3920 156 127
22 105 107 55| 41 40 38 276 927 1,050 374 151 144
23 125 109 55 43 42 35 265 907 983 358 *146 151
24 136 116 55 46 43 32 283 *848 914 338 139 154
25 141 111 55 50 44 32 254 810 874 330 136 151
26 136 55 5 2 40 *283 758 796 373 136 148
27 125 50 56 42 75 318 888 732 351 134 139
28 118 48 57 42 160 298 976 665 334 127 135
29 132 48 57 - 195 251 920 823 339 123 132
30 125 53 58|~ - 202 238| 1,040 707 334 120 127
31 li8| - 55 5 i 205| - --=-- 1,280 """ 303 BT
Totall 3,580| 3,414| 1,665| 1,326| 1,365 1,961| 8,208| 19,832| 33,494| 16,473| 5,350| 3,414
Mean 116 114 53.7 2.8 48.8 63.3 274 640| 1,116 532 173 14
Ae-fy 7,120| 6,770| 3,300| 2,630| 2,710| 3,890 16,280| 39,340| 66,430| 32,690 10,610 5,770

Calendar year 1954: Max 1,130 Min 28 Mean 193 Ac-ft 139,800
Water year 1954-55: Max 1,880 Min 32 Mean 274 Ac~ft 198,500

#* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 28 to Apr. 7 (no gage-height record Dec. 1,
2, Jar)). 4 to Feb., 3; discharge estimated on basis of weather records and records for nearby sta-
tions).




SUN RIVER BASIN

North Fork of North Fork Sun River near Augusta, Mont.

57

Location.--Lat 47°38'30", long 112°51'40", in NWiNWi sec. 26, T. 22 N., R. 1C W., on left
bank 400 f't upstream from Medicine Creek, 1 mile upstream from confluence with South
Fork of North Fork, and 25 miles northwest of Augusta.

Drainage area,--258 sq mi,

Records available.--May 1911 to September 1912 (no winter records), October 1945 to Sep-
tember

Gage . -~Water-stage recorder.
ureau of Reclamation).

955,

Datum of gage is 4,785.72 ft above mean sea level (levels by

May 1911 to September 1912 staff gage at site half a mile up-
stream at different datum., Oc
three-quarters of a mile downstream at different datum.

t.

Average discharge.--10 years (1945-55), 371 cfs (268,600 acre-ft per year).

1945, to July 22, 1946, wire-weight gege at site

Extremes.--Maximum discharge during year, 2,900 cfs May 21 (gage height, 5.58 ft); minimum

daily, 40 cfs Feb. 26, 27.

1911-12, 1945-55:

Maximum discharge, 4,580 cfs May 20, 1954; maximum gage height,

7.03 ft June 3, 1948; minimum discharge, 27 cfs Nov. 21, 1949 (gage height, 0.79 ft).

Remarks.--Records fair except those for periods of ice effect, which are poor. No regula-
tion or diversion above station.
Rating tables, water year 1954-55, except periods of ice effect (eage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used June §-27)
oct, 1 to Mar, 30 Mar, 31 to Sept. 30
1.3 100 l.0 57 1.5 128 4.0 1,350
1.5 134 1.1 68 2.0 240 5.0 2,300
2.0 245 1.2 80 2.5 410 5.5 2,840
1.3 94 3.0 650
Discharge, in cubic feet per second, water year October 1854 to September 1855
Day Oct., Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 140 130 50 65 80 65 70 146 1,080 1,170 261 126
2 136 130 *100 60 75 *70 *70 178 1,080 984 252 124
3 140 130 130 55 70 65 66 192 1,250 837 243 123
4 134 130 130 50 70 60 84 190 1,280 764 235 121
5 132 130 130 50 70 S5 85 228| 1,460 770 230 119
6 132 132 125 S5 70 60 75 303 1,660 718 220 117
7 132 132 115 55 65 65 80 330 1,810 758 212 117
8 132 127 112 55 65 65 B8O 402 1,970 710 205 115
9 132 118 110 55 60 65 80 378 1,910 680 202 117
10 129 129 112 55 60 65 80 402 1,810 758 1s8 119
11 140 116 120 55 60 65 80 455 2,100 *776 190 115
12 144 123 125 60 65 65 80 635 2,340 722 186 112
13 136 121 125 60 70 65 80 764 2,380 674 183 108
14 127 116 125 60 70 70 15 662 2,250 835 181 108
15 130 116 110 60 70 70 70 520 2,010 600 17 108
16 134 118 108 60 70 70 70 455 1,770 575 175 110
17 142 116 105 S5 65 65 75 426 1,850 650 168 112
18 145 113 115 55 60 65 80 475] *1,510 600 164 107
19 145 113 120 55 55 60 80 728 1,440 530 160 105
20 147 113 120 55 55 60 80 1,320 1,410 465 158 112
21 *145 108 115 55 55 55 85 2,740 1,500 422 154 121
22 205 110 105 55 50 55 80 2,210 1,660 398 152 112
23 225 118 100 60 50 50 95{ 1,580 1,770 378 150 108
24 200 114 85 65 50 50 90 1,240 1,900 354 146 107
25 182 120 80 5 45 45 80 1,090 2,350 382 146 108
26 159 127 85 80 40 50 90 1,140 1,720 370 142 104
27 185 116 80 *80 40 55 91 1,080 1,430 324 140 102
28 150 106 75 80 55 60 87 *914 1,240 306 136 102
29 145 a5 *70 80 - 65 93 984 1,480 294 136 104
30 140 80 60 80)---~--- 70 *108 1,280 1,450 291 *132 104
31 135( - - ==~ 60 80| - -~ -- 22|---== 1,230 |------ 2176 130|------
Total] 4,570{ 3,547 3,222 1,820 1,710 1,917 2,419 24,748| 50,880( 18,169 5,564 3,364
Mean 147 . 118 104 61.9 61.1 61.8 80. 798 1,696 586 179 11
Cfsm 0.570 0.457 0.403 0.240 0,237 0.240 0.312 3.09 6.57 2.27 0.694 0,434
In, 0.66 0.51 0.48 0.28 0.25 0.28 0.35 3.57 7.33 2.62 0.80 0,48
Ac-f§ 9,060 7,040 6,330 3,810 3,390 3,800 4,800| 49,090|100,900|( 36,040 11,360 6,670
Calendar year 1854: Max 4,080 Min 40 Mean 457 Cfsm 1.77 In. 24.07 Ar-ft 331,200
Water year 1954-55: Max 2,740 Min 40 Mean 334 Cfsm 1,29 In. 17,59 Ac-ft 242,400

250 cfs).--May 21 (7:30 a

Peak discharge (base, 1
cfs .42 ft); June 25 (6 a.m,

* Discharge measurement made on this day.
Note,.--3Stage-discharge relation affected by ice Oct. 27 to Nov. 5, Nov. 29 to Mar. 30, Apr. 5-26.

.m.) 2,900 cfs (5,58 ft); June 13 (3 a.m,) 2,550
5760 cfs (5.55 ft); June 29 (5:30 p.m.) 1,720 cfs (4.49 ft)



58 SUN RIVER BASIN
Muddy Creek at Vaughn, Mont.
Location.--Lat 47°34', long 111°33!, in NEL (corrected), sec. 24, T. 21 N., R. 1 E., near

center of span on upstream side of old highway bridge at Vaughn.
Records avallable.--May 1925 to February 1926, April 1934 to September 195f.

Gage.--Wire-welght gage and crest-stage indicator; gage read once or twice dally. May 21,
1925, to Feb. 8, 1926, staff gage at site 500 ft downstream at different datum.

Average discharge.--21 years (1934-55), 108 cfs (78,190 acre-feet per year).

Extremes.~-Maximum discharge during year, 386 cfs Aug. 15 {gage helght, 1.€9 ft, from
graph based on gage readings); minimum not determined.

1925-26, 1934-55: Maximum discharge, 7,600 cfs June 4, 1953 (gage height, 16,7 ft
from floodmarks), from rating curve extended above 3,000 cfs on basis of slope-area
determination of peak flow; minimum observed, 4.9 cfs Jan. 24, 1936.

Flood in June 1908 reached a stage of about 23 ft (discharge not determined); flood
in June 1932 reached a stage of about 18 ft (discharge, 9,000 cfs, from rating curve
extended above 600 cfs), from information by local residents.

Remarks .--Records poor prior to July 20, and good thereafter. Natural flow increased by
return flow from irrigation through Sun River drainage ditch. Diversiors for irri-
gation of about 500 acres above station.

Rating tables, water year 1954-55 (gage height, in feet, and dischargs,
in cubic feet per second)

Oct. 1 to May 17 May 18 to Sept. 30
0.0 15 1.0 112 0.7 82 1.5 236
L1023 1.5 190 .9 107 1.7 312
2 31 .0 290 1.1 136 1.9 390
4 50 1.3 176

Discharge, in cubic feet per second, water year October 1954 to Septembe~ 1955

Day | Oct. Nov, Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 222 85 n N n 35 160 190 128 220
2 194 82 N 160 196 108 226
3 180 85 (*) (*) 150 207 98 233
4 164 8¢ 145 207 126 255
5 144 83 140 200 184 278
52 | ¢ S0 |p 38 | » 25 170
[ 138 82 140 196 174 285
7 *142 80 \ 30 135 207 198 293
8 136 78 *134 220 176 255
9 115 75 128 220 158 220
10 111 77 I | 131 223 176 240
11 104 76 N N n 130 233 226 255
12 102 74 (*) 128 247 226 293
13 98 74 65 |J 122 230 263 301
14 98 72 60 *114 210 346 278
15 97 72 100 141 201 378 263
> 56|p 47| 33|L 22
16 99 71 140 145 207 350 255
17 100 71 170 152 207 346 255
18 96 70 154 154 210 293 226
19 97 72 102 161 201 255 214
20 89 71| U ] 90 154 | =195 263 214
o 43
21 91 72 N N 85 158 165 308 214
22 91 90 161 161 354 220
23 111 20 100 169 161 | *289 226
24 91 *#130 184 179 293 190
25 89 r 28 200 187 196 285 179
26 90 684|055 r 43 (%) 150 179 210 331 179
27 92 140 184 220 293 156
28 89 L 70 38 140 190 201 331 156
29 79 (*) - 140 207 179 323 174
30 91 140 169 285 184
31 84J------{J B - (*y[------ 150 | == =--= 149 240 | ------
Total] 3,524| 2,182 1,685{ 1,443 934 990 | 2,645 2,676| 4,627 | 6,258 | 7,804 | 6,937
Mean 114 72.7 . 46.5| 33.4| 31.9 88.2| 86.3 154 202 252 231
Ac-fY 6,990| 4,330 3,340 2,860| 1,850 1,960| 5,250 $,310| 9,180] 12,410 | 15,480 | 13,760
Calendar year 1954: Max &35 Min 15 Mean 135 Ac-ft 97,760
Water year 1954-55: Max 378 Min - Mean 114 Ac-ft 82,720

* Discharge measurement made on this day.
Note.--No gage~helght record Nov. 4, 5, Nov, 22 to May 17, May 20-23, May 25 to June 7, June 11,
July 5, 9; discharge estimated on basis of weather records and records for nearby streams.




SUN RIVER BASIN 59
Sun River near Vaughn, Mont.

Location.~--Lat 47°32', long 111°29!, in SE+ sec. 33, T. 21 N., R. 2 E., on right bank
% miles downstream from Muddy Creek, 5 miles southeast of Vaughn, and 10 miles upstream
rom mouth.

Records available.--April 1934 to September 1955.

Gage.--Water-stage recorder. Prior to Aug. 4, 1934, staff gage at same site and datum.
Average discharge.--21 years, 708 cfs (512,600 acre-ft per year).

Extremes.--Maximum discharge during year, 5,440 cfs May 23 (gage height, 6.74 ft}; mlnimum
ally, 160 cfs Mar. 24, 85,
1934-55: Maximum discharge, 17,900 cfs June 4, 1953 (gage height, 16.3° ft, from
high-water mark on gage house); minimum, 21 cfs May 10, 1941; minimum daily, 23 efs
May 26, 1941; minimum gage helght, 0.46 ft Apr. 8, 1942.

Remarks.--Records good except those for perlods of ice effect, which are poor. Flow reg-
ulated by Gibson, Pishkun, Willow Creek, and Nilan Reservoirs (see p. 247). Diversions
for iprigation of about 110,000 acres above station.

Rating table, water year 1954-55, except periods of lce effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used June 25 to July 25)

1.0 150 4.0 2,750
1.1 200 5.0 3,700
1.4 410 6.0 4,700
2.0 950 6.7 5,400
3.0 1,850

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day Oct. Nov,. Dec, Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 808 464 380 340 290 #190 550 330| 2,500 1,700 824 437
2 581 464 390 340 280 190 500 323| 2,370 1,400 752 419
3 527 455 400 340 *270{- 190 450 330 2,180 1,510 644 419
4 527 446 420 *340 260 180 419 323] 2,260| 1,630 527 410
5 536 446 440 340 260 170 362 302| 2,510| 1,460 518 428
6 536 491 460 340 270 170 370 281 3,000/ 1,570 491 428
7 *#55¢4 779 440 340 270 180 437 302( 3,270( 1,540 482 428
8 545 815 420 330 260 190 770 302| 3,660 1,140 437 394
9 518 824 420 320 260 210 869 267 4,060{ 1,110 386 370
10 509 833 420 320 240 200 698 260| 4,060 968 386 394
11 491 824 440 320 230 200 536 260! 3,820| 1,000 386 146
12 482 824 460 310 240 200 *473 242| 3,880 842 378 455
13 464 815 450 310 250 190 428 302| 4,400| 1,050 394 464
14 455 815 440 300 260 190 419 698| *4,550( 1,240 464 =7
15 464 815 460 300 260 190 402 941| %,450| 1,530 509 428
16 464 815 480 300 260 190 394 1,050| 3,940| 1,800 500 428
17 455 806 500 300 250 190 86| 1,160| 3,300| 7,720 491 419
18 455 806 520 300 220 190 378{ 1,170( 2,990 1,440 428 410
19 455 797 520 300 200 190 386 1,130 2,100| 1,620 419 378
20 437 788 520 300 190 180 362 1,080| 1,820| 1,620 428 362
21 446 752 500 300 180 180 330| 1,490| 1,850| *1,520 491 362
22 428 491 480 300 170 180 330 3,880( 1,910/ 1,300 500 378
23 473 446 450 300 170 170 330| 5,340 2,060| 1,170 %527 402
24 509 428 420 300 170 160 330| *2.300| 2,500 1,080 536 370
25 509 419 390 300 180 160 302 3,070| 2,660| 1,160 536 362
26 509 410 370 300 180 170 *309 2,500 2,890 1,360 536 362
27 500 419 350 300 190 200 346| 2,440| 2,610{ 1,240 518 354
28 482 410 340 300 190 300 316 2,300| 2,110{ 1,110 527 346
29 473 *410 330 310 - 400 323| 2,120| 1,820 977 500 35¢
30 473 390 330 €00 338| 2,050{ 1,860 815 491 370
31 464f - - -5 - 330 B00| - === 2,340~ ----- 824 473) -=--~-
Total] 15,329 18,697 13,270 9,710 6,450 6,800| 12,843} 42,883| 87,190| 40,446| 15,479] 12,014
Mean 494 623 428 313 230 219 428/ 1,383| 2,906| 1,305 499 400
Ac~ff 30,400/ 37,080 26,320 19,260/ 12,790| 13,490/ 25,470] B85,060]172,900| 80,220} 30,700] 23,830
Calendar year 1954: Max 7,570 Min 140 Mean 1,002 Ac-ft 725,100
Water year 1954-55: Max 5,340 Min 160 Mean 770 Ac-ft 557,500

* Discharge measurement made on thls day.
Note.-~Stage~-discharge relation affected by ice Nov. 30 to Apr. 3.



60 BELT CREEK BASIN
Belt Creek near Monarch, Mont.
Locatlon.--Lat 47°12', long 110°56', in SELNW} sec. 26, T. 17 N., R. 6 E., on left bank

half a mile south of Ricevllle and 9 miles northwest of Monarch.
Records available.--April 1951 to September 1955.

Gage.--Water-stage recorder.

Extremes.--Maximum discharge during year, 1,870 ¢ s June 17 (gage height, 4.61 ft); min-
imum dally, 11 cfs Mar., 26.

1951-55: Maximum discharge, 11,000 cfs June 4, 1953 (gage height, 10,12 ft), from
rating curve extended above 2,500 cfs on basis of slope-area determination of peak
flow; minlmum daily, 4 cfs Jan., 19, 1954,

Flood 1n 1908 was several feet lower than in 1953, according to local resident.

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
wnich are poor.

Rating table, water year 1954-55, exéept period of ics effect (gage
helght, in feet, and discharge, in cubic feet per second)

1.0 17 3.0 400
l.2 28 3.5 €15
1.5 52 4.0 880
2.0 129 4.5 1,190
2.5 250

Discharge, in cubic feet per second, water year Octcber 1954 to September 1955

Day | Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 50 35 18 2 20 17 32 166 886 424 183 70
2 18 37 20 20 20 18 29 236 808 8T 175 70
3 48 37 *24 18 18 19 *2 245 798 378 168 68
4 48 37 24 15 13 19 23 215 764 407 162 67
5 48 37 24 e 18 20 20 234 922 568 155 €6
6 48 3 25 18 20 22 61 343| 1,140 356 148 54
7 46 38 24 *28 21 2 56 3431 1,170 374 140 €3
8 45 37 22 30 21 *28 31 5711 IT0 349 133 63
9 45 37 2z 23 *21 29 46 400f 1,020 331 129 64
10 45 37 22 2 18 2 73 271 958 325 125 67
11 45 20 21 17 29 75 356 946 313 120 87
12 45 19 21 22 2 66 394 952 323 116 63
13 44 18 21 26 27 59 455 964 334 114 62
s 43 18 22 26 24 €0 443 *982 301 114 61
15 41 18 21 26 21 54 387 970 325 114 61
16 41] 37 17 20 24 20 50 352{ 1,130 301 lo8 61
17 41 37 16 19 20 20 50 322| 1,150 281 103 61
18 40 37 186 18 18 21 48 316; 1,050 272 99 60
19 40 37 1s 13 17 21 56 571 958 255 96 2
20 38 36 1s 20 18 21 58 542 874 *247 94 €2
21 38 36 15 20 20 19 59 732 808 238 30 €8
2z 38 35 15 20 21 18 70 776 759 223 *89 68
23 46 35 20 20 19 17 114|  *710 710 234 86 66
24 48, 35 18 20 16 16 114 640 670 215 86 64
28 44 34 18 20 16 14 *103 556 615 231 87 63
26 40 24 18 16 11 110] 511 556 301 84 62
27 37 35 14 17 13 114 585 529 231 8l 61
28 10 51 12 18| 51 99 524 463 234 78 60
29 *37 29 z - 39 96 575 455 226 76 59
30 37 20 1s == *%40 96 759 155 207 75 59
31 EXd b 18 20| -=---- 37| - 916| -~ 192 qef--"-
Totall 1,331 1,06 571 626 551 718} 1,948| 14,126, 25,572 9,192 3,500{ 1,912
Mean 42.9 35.5 18.4 20.2 19.7 23.2 64.9 456 85 297 113 3.7
Ac-fY 2,840 2,110{ 1,130 ,240| 1,090| 1,420/ 3,860 28,020 50,720| 18,230{ 6,940 3,790
Calendar year 1354: Max 1,390 Min 4 Mean 121 Ac-ft 87,680
Water year 1954-55: Max 1,170 Min 11 Mean 167 Ac-ft 121,200

* Discharge measurement made on this day.

** Fleld estimate made on this day.

Note.--Stage-discharge relatlon affected by ice Nov. 30 to Apr., 2 (no gage-helght record Feb, 4-8,
26, 27, Mar. 3-5, 13-16, 18-21, 23-28, Apr. 1, 2; discharge estimated on basls of 4 discharge meas-
urements and weather records.




MISSOURI RIVER MAIN STEM 61
Missouri River at Fort Benton, Mont.

Location.--Lat 47°49', long 110°39', in NE: sec. 26, T. 24 N., R. 8 E., on left bank at
downstream side of highway bridge at Fort Benton, 4 miles upstream from Shonkin Creek.

Drainage area.--24,600 sq mi, approximately.

Records available.~--October 1890 to September 1955. Records for June 1881 to September
1890, published in WSP 546 and 761, have been found to be unreliable and should not be
used,

Gage.--Water-stage recorder, Datum of gage is 2,614.05 ft above mean sea level, datum of
1929. Prior to Apr. 11, 1907, type of gage unknown, Apr. 11, 1907, to July 29, 1917,
tape gage, July 30, 1917, to Oct. 10, 1921, chain gage, and Oct. 11, 1921, to Apr. 25,
1924, water-stage recorder, all at datum 1.00 £t higher.

Average discharge.--65 years (1890-1955), 7,636 cfs (5,528,000 acre-ft per year).

Extremes.--Maximum discharge during year, 15,900 cfs May 23 (gage height, 5.20 rt); maxi-
mum gage height, 12.65 ft Mar., 7 (backwater from ice); minimum daily discharge, 2,350
cfs Aug. 20.

189%-1955: Maximum discharge observed, about 140,000 cfs June 6, 190€ (gage height,

18.5 ft, present datum), from rating curve extended above 63,000 cfs; mirimum, 320 cfs

July 5, 1936 (gage height, =0.50 ft); minimum daily, 627 cfs July 5, 193€.

Remarks.--Records good except those far periods of ice effect, which are fair. Diversions
or irrigation of about 730,000 acres above station. Flow regulated by 15 reservoirs
(see p. 247). Considerable diurnal fluctuation at medium and low flow ccused by seven
powerplants above station.

Revisions (water gears).--WSP 1146: 1891-1918, 1908(M), 1937-38. WSP 120y: 1948(P).
ee also Records available.

Rating table, water year 1954-55, except periods of lce effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct. 1 to Nov. 23)

1.4 2,340 4.0 10,600
1.5 2,600 4.5 12,600
2.0 4,000 4.6 13,100
3.0 7,100

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 4,330 5,330/ 4,460| b4,250| 5,140| b4,500| 5,880 3,710 8,950/ 6,770 6,300| 4,740
2 3,770 4,800 *5,170| 15,250 5,080 b5,250f 4,930| 5,440 9,250 6,210 6,440| 4,760
3 2,940| 4,7350{ 5,470( b5,500] 5,380| b5,500| 4,820| 5,490 9,090| 5,130 5,500| 4,370
4 3,340 4,780| 5,030| b5,250| 5,410| b4,750| 5,920| 5,540 8,380| 5,640 5,440| 3,450
5 3,650 4,790| 3,940 b4,750| 4,730| b4,250| 4,900 6,050 7,870} 6,210 5,790| 3,080
3 4,070| 4,580 4,590 b4,500| 3,880| b4,000| 4,780 5,690 9,070| 6,520 5,250| 4,720
7 4,160| 3,980| 5,400| b5,000 5,130| b4,750| 4,020| 4,780| 9,540| 6,140 4,800| 4,810
8 3,880, 4,510| 5,260| b5,000| 4,930{ b5,750| 4,580| 5,490| 9,750 6,170 5,430| 3,940
9 4,340 5,250[ 5,300( b4,750( 5,040| b5,500| 5,600 5,360, 9,730 6,490 5,620 4,810
10 3,470{ 5,570| 5,070| b5,500| b5,000(*b6,000{ §,610| 5,900 9,550| 5,960 5,010| 4,470
11 3,440 5,320/ 5,170| b5,250| b4,500( bS,750| 6,500 5,800 9,630{ 5,640 5,560| 4,490
12 3,670{ 5,290( 4,300| b5,500( b4,250{ 5,030 6,400{ 5,830 9,100( 6,600 5,190 5,340
13 3,840 5,030| 5,250| b5,500| 4,620{ 4,490 5,580 5,840 8,930| 6,980 4,920| 4,960
14 3,920 4,240| 4,840 5,450 5,400| 5,010/ 5,330| 5,870 9,490 7,190 4,620 4,950
15 4,410 5,230| 5,370| 5,610 5,620/ 4,880 5,830 6,550| *9,740| ¥7,090 4,800| 5,040
16 3,350 5,560| 5,270| 4,840 5,440| 4,8¢0| 4,710| 6,960 9,840| 6,570 6,300| 5,270
17 2,880 5,430| 5,610 4,960( *4,960| 4,850| 4,270 7,420 9,890| 7,330 6,270| 5,100
18 *4,520{ 5,440{ 4,530| b5,250| 4,960 5,170| 5,360| €,840| 9,250; 8,720 6,440| 4,740
19 4,400/ 5,520| 4,350 b5,250( 4,620 4,880 5,460 6,660| 8,850{ 9,190 5,500| 5,560
20 3,720| 5,100| 5,300| b5,250| 3,540| 4,340| 5,140 7,920{ 7,350| 9,850 2,350| 5,360
21 3,920| 4,140} 5,570 b5,250| 4,670 4,680 5,400/ 8,660| 6,730| 8,880 4,290| 4,850
22 4,120 5,130| 5,360 5,170] 5,030{ 4,290 4,930{ 9,860| 6,760] 8,010 4,500| 5,430
23 4,170| 5,070 5,730| 4,790| 5,330 3,310| 5,040 12,900| 6,460| 7,320 4,8%0| 5,520
24 3,340 5,060| 5,290| 4,610 4,150 450| 4,110| 11,400} 6,72 6,940 *5,170| 5,310
25 4,550| 4,370 4,940/ 5,530| 4,100| b3,750| 5,540{ 10,300 7,200 6,400 4,860| 5,490
26 4,300( 4,730| a3,500| 5,100 b5,250| b5,000| 5,320{ 9,060 7,410| 6,490 4,610| 5,540
27 4,660| 4,850| a3,500| 5,300{ b3,750| bs,500| 5,580| 9,200{ 7,520{ 7,190 4,550/ 5,020
28 4,510| 3,580| a3,250| 5,370| b4,500| b5,750| 5,830| 10,100| 7,6l0| 7,010 3,700| 5,130
29 4,430| 5,470| a3,750| 5,090 - €,160| 4,9680f 9,960 6,750| 6,620 4,670| 5,680
30 4,640 5,220] a4,250| 4,340 7,580 4,900\ 9,290 6,800{ 6,200 4,680 3
31 2,8401------ a4,250( 5,130 7,560| = ===~ 8,730 --~-"~ 5,150 4,680 " -
Totall 121,580| 148,000|149,070| 158,590} 134,410| 156,520} 158,230|228,600|253,210|212,410 157,930|147,510
Mean| 3,922 4,933| 4,809 5,118 4,800/ 5,049 5,274| 7,374| 8,440{ 6,852 5,095| 4,914
Ac-ft} 241,200]293,600|295,700|514,600|266,600| 310,500 | 313,800/ 453,400 (502,200 (421,300 313,200 |292,600

Calendar year 1954: Max 12,000 Min 1,690 Mean 5,274 Ac-ft 3,818,000
Water year 1954-55: Max 12,900 Min 2,350 Mean 5,551 Ac-ft 4,019,000

Peak discharge (base, 17,200 cfs).--No peak above base,

* Discharge measurement made on thils day.

a No gage-helght record; discharge estimated on basls of Morony Dam outflow records.
b Stage-discharge relation affected by ice.




62 MARIAS RIVER BASIN

Two Medicine River near Browning, Mont.

Location.--Lat 48°28'30", long 112°48'10", in SWi sec. 5, T. 31 N., R. 9 W., on right

ank 800 ft upstream from new bridge on U. S. Highway 89, 10 miles upstream from

Badger Creek, and 11 miles southeast of Browning.

Drainage area.--316 sq mi.

Records_avallable.--April 1907 to October 1924, May 1951 to September 1955.
~7at Family' 1907-24.

Published as

Gage .--Water-stage recorder. Prior to Nov. 1, 1924, chain gage at several sites within

3 miles of present site at various datums.

Average discharge.--16 years (1907-8, 1909-11, 1914-23, 1951-55), 396 cfs (286,700 acre-

ft per year).

Extremes.--Maximum discharge during year, 2,590 cfs May 20 (gage helight, 4.59 ft); mini-

mum, 33 cfs Sept. 3.

1907-24, 1951-55: Maximum discharge observed, 7,600 cfs June 9, 1903 (gage height,
8.15 ft, site and datum then in use), but flood in June 1908 which dest-oyed gage was

larger; minimum observed, 4.4 cfs Sept. 6-8, 1919,

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversion above station into Two Medicine Canal for ir-igation of
about 10,000 acres below station. Flow affected by storage in Lower Two Medicine Lake

(see p. 247).

Rating table, water year 1954-55, except perlods of ice effect (gage
height, in feet, and discharge, in cubic feet per second}

0.8 32 2.5 504

.9 43 3.0 850
1.0 55 4.0 1,800
1.4 121 5.0 3,170
1.8 220

Discharge, in cublc feet per second, water year October 1954 to September 1955

Day | Oct. Nov, Dec. Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 238 214 *85 125 *80 *55 80 439| 1,390 794 192 38
2 256 217 90 125 75 55 85 778] 1,400 695 179 34
3 264 201 130 125 70 55 90 639| 1,520 606 179 3¢
4 245 198 192 120 70 as5 95 710 1,500 544 154 36
5 238 189 186 1zo 70 ass 105 802| 1,880 504 115 35
6 234 184 179 115 70 ass 115 954| 2,020 485 113 36
7 245 184 168 110 70 a55 168 8a2| 2,000 510 109 35
8 286 181 163 105 70 a60 234 954| 1,880 527 109 36
9 290 179 154 105 70 a60 345 810{ 1,770 515 11 40
10 267 176 150 105 65 a60 466 818| 1,720 538 111 45
11 260 179 129 105 65 a60 392 914 1,700 695 107 44
12 279 176 121 105 70 a0 337| 1,280| 1,740 #710 96 41
13 252 176 125 105 75 ass 286| 1,370 1,740 674 95 42
14 231 173 130 105 75 ass 217| 1,140| 1,740 625 95 67
15 224 171 125 105 75 a55 186 88z| 1,670 587 95 87
16 231 173 105 100 75 ass 168 748 1,540 550 91 70
17 238 179 105 95 70 as5 173 802 | *1,420 521 84 73
18 234 173 allo 90 65 as0 186 1,430| 1,340 538 79 73
18 227 168 alls 85 65 as0 161 1,940 1,270 466 76 70
20 *224 173 123 80 65 50 150| 2,260{ 1,200 430 82 70
21 220 166 145 5] 60 50 168| 2,310 1,140 397 93 78
22 372 163 145 75 60 45 2ss| T,940| 1,140 372 95 74
23 409 188 145 15 80 [ 345) 1,840{ 1,180 357 98 74
24 349 173 140 75 60 45 298| 1,490 1,220 32F 93 76
25 314 168 135 75 60 a5 242| 1,410 1,530 333 85 76
26 286 192 135 80 60 45 260| 1,440{ 1,410 34€ 74 73
27 279 189 130 85 55 50 227| *1,410f 1,270 294 62 72
28 280 166 125 85 55 50 1se| 1,320( 1,120 264 50 73
29 245 95 125 85 - 80 #201] 1,420f 1,050 23¢ *40 84
30 231 85 #125 85 65 220 1,650 938 227 38 928
31 220(----7= 125 85 *75] - o= 1,590|---%=° 214 0f----=~
Totall 8,148 5,226] 4,160 3,010/ 1,880 1,685 6,442| 38,132| 44,428| 14,875| 3,040| 1,764
Mean 263 174 134 97.1 67.1 54.4 21s{ 1,230| 1,481 48C 98. 58.8
Ac-f4 16,160| 10,370 8,250{ 5,970 3,730 3,340| 12,780 75,630| 88,120| 29,50C| 6,030| 3,500
Calendar year 1954: Max 5,020 Min 15 Mean 519 Ac-ft 376,000
Water year 1954-55: Max 2,310 Min 34 Mean 364 Ac-ft 263,400

#* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for nearby

stations.

Note.--Stage-discharge relation affected by ice Nov. 29 to Dec. 3, Dec. 13-17, Dec. 24 to Mar. 3,

Mar, 20 to Apr. 4



MARIAS RIVER BASIN 63
Badger Creek near Browning, Mont.

Location,~-Lat 48°21'00", long 112°60'20", in NE sec. 24, T. 30 N., R. 10 W., on right
bank just upstream from point of diversion to Four Horns Canal, 15 miles above mouth
and 17 miles southeast of Browning.

Drainage area.--133 sq mi.
Records avallable.--May 1951 to September 1955.

Gage.--Water-stage recorder and control consisting of concrete diversion dam and three
taintor gates (regularlg closed), Datum of gage 1s 4,179.26 rt above mean sea level
(Bureau of Reclamatlion benchmark).

Extremes.-~-Maximum discharge during year, 1,310 cfs May 21 (gage height, 4.73 ft); mini-
mum dally, 40 cfs Mar, 24-26. v 8 &
1951-55: Maximum discharge, 4,220 cfs June 4, 1953 (gage helght, 6.28 ft), from
{ggéng curve extended above 1,900 cfs; minimum daily, 40 cfs Jan. 23, 1952, Mar. 24-26,

Remarks.--Records falr except those for perilod of ice effect or no gage-helght record,
which are poor. Water diverted into Four Horns Canal at station for irrigation of about
6,000 acres below station. Pigures of discharge given herein are sum of flow over
diversion dam and that diverted by Four Horns Canal.

Discharge, in cublc feet per second, water year October 1954 to September 1955

Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 151 58|  *127 blio  »loQ a70 alo0 183 658 431 211 141
2 154 155 bl40 b105 ag95 a70 alos 238 682 400 208 141
3 154 152 bl45 b100 ago a70 allo 246 797 377 208 138
4 148 149 bl4o b8o a80 a70 allo 241 780 360 204 138
5 145 149 130 b75 b80 a70 allo 262 993 349 2le 135
6 146 149 130 b75 b75 a7s a120 301 1.070 349 217 135
7 155 149 130 b75 b75 aso al40 297 1,050 366 217 135
8 178 149 b1l30 b80 b75 b85 al70 334 966 549 213 135
9 182 146 bl30 b80 a70 95 az00 318 912 344 209 141
10 175 146 127 b80 aés5 bl05 al70 329 921 361 209 141
11 172 145 130 b30 aés *bll5 al50o 345 966 443 205 138
12 165 141 bl30 b90 a70 bl20 al40 484 1,010 *419 205 138
13 158 143 bl2s b80 aB0 b120 *al35 552 1,010 396 20S 129
14 152 139 bl20 b75 ass b110 al3o 463 974 372 205 129
15 149 138 b120 b70 aB5 aloo alzo 397 884 350 200 129
16 153 138 bl20 b65 aes 100 allo 347 773 333 197 128
17 163 138 b120 b60 aB0 EEL 1lo 368 697 328 190 128
18 166 134 bl20 b55 a70 ago 117 505 676 317 179 128
19 163 134 120 bS50 a65 b70 1lo0 669 647 296 177 126
20 *163 134 120 b50 aés b0 110 990 *619 285 177 128
21 165 130 120 b55 ago a50 110 1,230 626 275 177 131
22 258 130 bl15 b60 ago b50 120) 1,050 654 264 173 131
23 271 141 bll5 b65 ago b45 130 810 668 255 165 126
24 234 141 bl1l0 b70 ag0 b40 130 685 661 251 155 126
25 211 141 bl05 b75 a65 b40 127 624 728 264 155 126
26 199 149 b100 b85 a70 b40 130 639 598 255 152 123
21 189 153 1100 30 a70 D50 120 *614 537 237 153 123
28 182 141 b5 b95 at0 a55 120 565 497 228 153 123
29 182 145 *b95 95 - ag5s *125 614 504 228 *151 123
30 165 138 b95 bl00|----- - a70 130 781 473 228 147 123
31 165 - - --- bl05 *p100{ - - - - - ags| ——--- 765|------ 219 144f------
Totall 5,414 4,295( 3,709 2,435 2,070| 2,345] 3,809 16,246| 23,031| 9,929| 5,777} 3,933
Mean 175 143 120 78,5 73.9 75.6 127 524 768 320 186 131
Cfsm 1.31 1.08f 0.902] 0.590| ©.556{ 0.568| 0.955 3.94 5.77 2.41 1.40| 0.985
In. 1.51 1.20 1.04 0.68 0.58 0.66 1.07 4.54 6.44 2.78 1.62 1.10
Ac-fY4 10,740 8,520 7,360 4,830 4,110 4,650 7,560{ 32,220 45,680} 19,690| 11,460 7,800
Calendar year 1954: Max 1,800 Min 50 Mean 271 Cfsm 2,04 In, 27.67 An-ft 196,200
Water year 1954-55: Max 1,230 Min 40 Mean 227 Cfsm 1.71 In. 23.22 Ac-ft 164,600

¥ Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of 3 discharge measurements, weather rec-
ords, and records for nearby streams.

b Stage-discharge relation affected by ice.



64 MARTAS RIVER BASIN
Cut Bank Creek at Cut Bank, Mont.

Location.--Lat 48°38'00", long 112°20'40", in NEi sec. 11, T, 33 N., R. 6 W,, on right
ank at highway bridge half a mile west of Cut Bank and 12 miles upstrear from con-
fluence with Two Medlcine River.

Drainage area.--971 sq mi.

Records available.--August 1905 to September 191% and May 1922 to October 1924 (no winter
Tecords), May 1951 to September 1955,

Gage .--Water-stage recorder. Prior to Oct, 31, 1924, staff or chain gage at several
sites a quarter of a mile upstream in vicinity of Great Northern Railway bridge at
various datums.

Extremes.--Maximum discharge during year, 2,840 cfs May 19 (gage height, 6.36 ft); maximum
lg)age hzgight, 6.73 ft Apr. 2 (backwater from ice); minimum daily discharge, 5 cfs
ec. .
1905-19, 1922-24, 1951-55: Maximum discharge observed, 8,810 cfs June 5, 1808
(gage height, 10.0 ft, site and datum then in use), from rating curve extended above
1,200 cfs; minimum, 5 cfs Nov, 29, 30, 1905, Dec. 28, 1954,

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
which are poor. Few minor diversions for irrigation of hay meadows above station.
N{a]turaltf%ow of stream affected by water from Two Medicine Canal, which irrigates land
above station,

Rating table, water year 1954-55, except period of ice effect (gage
bheight, in feet, and discharge, in cubic feet per second)
(Shii‘bing—contrcl method used Aug. 6 to Sept 30)

1.8 24 3.0 348
2.0 52 4.0 830
2.2 90 5.0 1,540
2.5 185 8.0 2,440

Discharge, in cubic feet per second, water year October 1954 to September 1855

Day | Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.,
1 139 136 60 25 *35 30 480 124 566 610 263 63
2 134 128 55 25 35 *2) 540 196 489 552 237 59
3 131 126 55 25 30 2 400 340 462 520 216 61
4 128 121 60 25 30 15 340 306 512 498 210 63
5 126 114 65 *25 30 10 280 279 538 494 206 85
6 121 111 70 25 30 10 220 271 656 476 206 56
7 121 107 75 2 30 15 380 283 746 512 216 57
8 121 107 70 20 30 15 720 279 734 570 199 57
9 128 109 65 20 30 2 €10 279 680 530 187 44
10 148 107 65 21 30 20 525 256 624 561 174 48
1 148 107 65 20 30 30 386 252 620 716 162 49
12 148 107 70 20 35 35 *319 256 646 888 153 48
13 150 107 70 20 35 35 263 323 695 *677 150 44
14 145 107 65 20 40 35 22 435 700 502 156 41
15 136 107 65 15 35 35 177 417 710 430 159 38
18 131 103 80 15 35 30 150 348 656 382 142 37
17 134 103 55 15 30 30 136 356 *502 348 131 37
18 131 107 60 15 30 25 136 1,010 570 340 allo 39
19 *139 107 85 15 30 25 148| 2,370 548 335 al0s 41
20 136 103 70 15 30 20 131 1,760 534 327 alos 41
21 136 103 65 15 25 20 139| 1,230 520 323 al05 38
22 139 103 60 15 25 20 177 1,170 538 310 al2o 42
23 203 100 55 15 25 20 206 954 597 331 al2s 45
24 279 103 50 20 30 20 190 752 880 335 all0 46
25 248 107 40 25 30 25 171 680 794 340 a90 46
26 216 105 25 30 159 *592 988 386 *57 45
27 193 105 10 35 153 548 902 356 54 42
28 177 100 60 *142 498 734 323 57 44
29 165 90 10 130 124 458 675 294 59 44
30 156 *75 10 200 118 458 875 286 59 45
31 145} - --=-~ 15 400 - -7~ 548 --- - 283 65| ==""-
Totall 4,752 3,215 1,630 725 865 1,445| 8,147 18,028| 19,391 13,835 4,388 | 1,425
Mean 153 107 52.6 23,4 30.9 46.6 272 582 646 4485 142 47.5
Ac-f§  9,430| 6,380| 3,230 1,440| 1,720( 2,870| 16,160| 35,760 | 38,460 | 27,440 8,700 | 2,830
Calendar year 1954: Max 1,740 Min 5 Mean 289 Ac-ft 209,400

Water year 1954-55: Max 2,370 Min S Mean 213 Ac-ft 154,400

Peak discharge (base, 660 cfs).--May 19 (5 a.m,) 2,840 cfs (6.36 f£t); June 15 (12 m. to 2 p.m.) 728
efs (3.83 ft); June 26 (8 to 9 p.m.) 1,040 cfs {(4.32 ft); July 12 (9 p.m.) 1,100 cfs (about 4.4 ft).

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basls of weather records and records for stations
on nearby sfreams.

Note.--Stage-discharge relation affected by-ice Nov. 27 to Apr. 8.



MARIAS RIVER BASIN 65
Marias River near Shelby, Mont.

Location,--Lat 48°26', long 111°53', in SEX sec. 20, T, 31 N., R. 2 W., on left bank 200
ft downstream from bridge on U. S. nghway 91, 7 miles south of Shelby, snd 24 miles
downstream from Cut Bank Creek,

Drainage area.--2,610 sq mi, approximately.
Records available.--April 1902 to January 1908, April 1911 to September 195f,

Gage .--Water-stage recorder. Datum of gage 1s 3,087.,72 ft above mean sea level, datum of
1929, ©Prlor to Dec. 23, 1947, chain, or wire-welght gage or water-stage recorder
at several sites within 1,000 ft of present site at approximately the same datum.

Average discharge.--24 years (1902-4, 1931-32, 1934-55), 946 cfs (684,900 acre-ft per
year).

Extremes.--Maximum discharge during year, 6,920 cfs May 22 {gage height, 7.07 ft, from
graph based on gage readings); minimum daily 130 efs Feb. 10, 11.
1902-8, 1911-55: Maximum discharge, 40,000 cfs June 18, 1948 (gage height, 17.75
ft, from floodmark) minimum observed, 10 cfs Aug. 20, 1918.
Flood of June 1908 may have exceeded that of June 18, 1948.

Remarks.--Records good except those for period of ice effect and those computed from graph
ased on gage readings, which are poor. Diversions for irrigation of about 50,000
acres above station and about 15,000 acres below station, Iow flow regulated by Lake
Francgg (see p. 247) and 3 other reservoirs having a combined capacity of 176,000
acre-ft.

Rating table, water year 1954-55, except perlod of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

1.9 200 5.0 3,000
2.0 250 6.0 4,500
2.5 525 7.0 6,170
3.0 875 7.5 7,220
4.0 1,820
Discharge, in cubic feet per second, water year October 1954 to Septembe~ 1955
Day | Oct. Nov. Dec. Jan, Feb, Mar., Apr, May June July Avg, Sept.,
1 704 613 260 380 *305 180 *1,270 s61| 3,590| 2,260 955 275
2 725 585 250 370 300 190 1,550 875 3,260 2,010 875 250
3 760 567 260 360 280 180 1,500 1,610 3,240 1,840 851 220
4 760 561 300 360 270 170 1,750 1,550 3,540 1,690 843 205
5 760 543 360 *370 260 170 1,900 1,500 3,650 1,660 827 205
6 6186 519 450 370 250 180 1,700| 1,550| 4,870 1,530 746 200
7 725 501 430 570 180 240 1,010 1,690 5,080 1,540 760 205
8 718 495 380 370 150 270 1,840 1,620 4,980 1,650 780 200
9 753 495 340 370 140 *300) 1,970] 1,730| 4,690| 1,880 718 235
10 803 489 340 370 130 320 1,810 1,550 4,390 1,950 683 290
11 803 471 340 360 130 340 1,810 1,560 4,240 2,10C 641 322
12 781 477 320 360 140 380 1,270 1,730 4,310 2,54C 585 328
13 795 471 320 360 140 370 1,090 2,300 4,450 | *2,49C 549 308
14 774 465 520 340 150 360 947 2,610 4,480 2,110 555 260
15 746 465 350 320 160 300 788 2,430 4,440 1,90C 561 245
16 711 460 400 300 180 280 648 2,070 *4,040 1,78C 555 285
17 697 454 400 270 200 270 585 2,000 3,680 1,88C 513 270
18 704 495 360 230 220 270 573 2,990 3,280 1,76C 501 270
19 *718 507 370 220 230 260 620} g5,970 3,060 1,66C 483 270
20 704 495 350 210 2z0 250 585} 5,370 2,920 1,48C 465 270
21 704 495 400 220 200 250 543 | g6,440 2,740 1,36C 477 270
22 711 495 450 230 190 240 573] g6.640 2,660 1,26C 501 295
23 843 483 480 240 180 220 683| 5,550 2,680 1,23C 507 311
24 1,080 489 500 250 180 200 803 | g4,450| 2,790| 1,20C 525 311
25 1,010 507 440 260 180 170 781 3,920 3,060 1,26C 501 311
26 907 S01 440 270 170 180 732| *3,700 3,680 1,46C *489 306
27 827 519 420 280 170 280 732 3,600 3,300 1,40C 489 300
28 781 513 420 280 180 400 *697| 3,380| 2,820 1,210 471 285
29 732 489 420 290 - 580 599 3,100 2,540 1,10C 399 280
30 690 *465 420 300} - =-—=- 750 561 3,260 2,500 1,04C 372 290
31 676f-=~---~ 400 300{------ 1,000| = ----- 3,660 {------ 1,010 322§ -=--=~
Totall 23,778 15,084 11,690 9,580 5,485 9,550 | 31,720| 90,966 108,960 | 51,240 | 18,479 8,050
Mean 767 503 377 309 196 308 1,057 2,934 3,632 1,653 596 268
Ac-fH 47,160| 29,920| 23,190| 19,000| 10,880 18,940| 62,920 (180,400 (216,100 {101,600 | 36,650 | 15,970
Calendar year 1954: Max 8,730 Min 140 Mean 1,315 Ac-ft 952,200
Water year 1954-55: Max 6,440 Min 130 Mean 1,054 Ac-ft 762,700
Peak discharge b se, 2 ,==Mar. 31 (11 a.m.) discharge unknown (6.07 ft); Apr. 4 (time and
discharge unknown); May 22 (6 to 7 a.m.) 6,920 cfs (7.37 ft); June 6 (9 to 10 p. m.3 5,270 cfs (6.48

ft) June 26 (4 to 5 a.m. ) 3,840 cfs (5.59 ft).
* Discharge measurement made on this day.
g Computed from graph based on gage readings.
Note.--Stage-discharge relation affected by ice Dec. 1 to Apr. 6.



66 MARIAS RIVER BASIN
Marias River near Brinkman, Mont.

Location.--Lat 48°16', long 110°42', in SELSE% sec. 17, T. 29 N., R. 8 E., on left bank
4 miles southwest of Brinkman Post Office, 11 miles downstream from Cottonwood Creek,
and 30 miles north of Fort Benton,

Drainage area.--6,400 sq mi, approximately.

Records available.--October 1921 to September 1955.

Gage.--Water-stage recorder, Datum of gage is 2,677.25 ft above mean sea level, adjust-
ment of 1912. Prior to Oct. 5, 1931, cantilever gage and Oct. 6, 1931, to July 1,
1939, water-stage recorder, at site 1,000 ft downstream at datum 1.31 ft lower.

Average discharge.--23 years (1928-29, 1931-32, 1934-55), 919 cfs (665,300 scre-ft per
year).

Extremes.--Maximum discharge during year, 4,480 cfs June 17 (gage height, 7.58 ft); max-
{?umFgégelgeI%gt, 8.02 ft Apr. 3 Ybackwater from ice); minimum daily discharge, 100
cfs Feb. s .

1981-55: Maximum discharge, 50,700 cfs June 19, 1948 {gage height, 21.0 ft, from
floodmark); minimum observed, 2.8 cfs Jan, 14, 1949 (discharge measuremert), caused
by ice jam upstream.

Maximum discharge known, about 70,000 cfs (gage height, about 24.0 ft, present
datum), occurred during flood of 1908.

Remarks.--Records good except those for period of ice effect, which are poor. Diversions
Tor irrigation of about 65,000 acres above station. Low flow regulated ty Lake Frances
(see p. 247) and three other reservoirs having a combined capaclty of 17€¢,000 acre-ft.

Revisions (water years).--WSP 956: 1929,

Rating tables, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Jan. 31 Feb. 1 to Sept. 30

4.7 440 4.5 365 8.5 2,490

5.0 650 5.0 860 7.0 3,350

5 1,110 5.5 1,120 7.6 4,520

8.0 1,740
Discharge, in cubic feet per second, water year October 1954 to September 19S5

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug, Sept.
1 650 706 400 250 260 130 *420 839 4,000 3,310 1,000 SQ8
2 890 690 *240 230 *280 120 1,150 811 3,960 3,130 960 490
3 868 858 220 210 280 120 1,500 618 3,920 2,870 910 468
4 658 820 220 200 280 120 1,700 804 3,840 2,520 838 440
5 690 598 240 200 240 120 1,950 1,310 3,770 2,280 798 420
6 898 590 300 *200 220 140 1,910 1,370 3,750 2,080 788 401
7 698 575 400 200 200 180 1,350 1,380 3,810 2,030 772 388
8 698 554 500 200 180 220 1,210 1,370 3,960 1,870 718 378
9 682 540 480 200 180 *250 1,590 1,420 4,080 1,710 708 374
10 874 533 420 200 140 280 2,030 1,450 4,180 1,780 708 374
11 690 526 380 200 120 320 2,060 1,470 4,220 1,920 684 374
12 722 528 380 200 100 350 1,980 1,470 4,240 2,090 853 374
13 730 512 380 200 100 380 1,860 1,450 4,240 2,300 625 383
14 722 498 340 200 110 400! 1,410 1,540 4,280 *2,540 597 388
15 739 498 340 200 120 400 1,210 1,880 4,340 2,770 576 396
16 748 498 340 180 130 380 1,080 2,120 *4,400 2,590 569 401
17 722 492 380 180 140 340 920 2,210 4,440 2,300 589 408
18 898 486 420 180 180 300 804 2,180 4,400 2,040 562 398
19 *882 479 420 180 180 280 748 2,090 4,340 2,120 541 396
20 890 492 400 160 200 260 684 2,570 4,260 1,980 514 396
21 890 512 400 140 200 240 876 3,410 4,160 1,800 484 396
22 698 512 400 140 200 230 876 3,890 4,080 1,800 466 396
23 739 512 460 140 180 230 639 3,880 3,920 1,450 480 396
24 748 512 480 140 180 220 825 4,080 3,790 1,330 488 396
25 811 505 480 160 140 200 853 4,200 3,870 1,330 *472 401
26 960 492 400 180 784 | *4,300 3,560 1,380 484 406
27 950 5085 360 140 796 4,300 3,520 1,430 472 410
28 883 508 320 160 *740 4,380 3,540 1,390 472 415
29 829 512 300 200 708 4,340 3,540 1,300 498 420
30 784 500 280 300 700 4,220 3,440 1,160 514 420
31 739|~---- - 260 250 | ------ 360 - ~==-- 4,080 (------ 1,080 520 | ~-----
Total 22,778( 16,138 | 11,280 5,950 4,830 7,530 | 34,293 | 74,7721119,590| 61,420 | 19,392 | 12,205
Mean 735 538 364 192 172 243 1,143 2,412 3,986 1,981 828 407
Ac-fY 45,180| 32,010 22,370} 11,800 9,580 14,940 | 68,020 |148,300 {237,200 {121,800 | 38,460 | 24,210

Calendar year 1954: Max 8,890 Min 175 Mean 1,304 Ac-ft 944,200
Water year 1954-55: Max 4,440 Min 100 Mean 1,069 Ae-ft 773,900
Peak discharge (base, 2,6 8).~=June 17 (1 to 2 a.m.) 4,480 cfs (7.58 ft); July 15 (3 to 7 a.m.)

2,790 cfs (6.68 ft).
* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 30 to Apr. 5.



Location.-
bank

Gage.--Water-stage recorder.

MARIAS

RIVER BASIN

Teton River near Dutton, Mont.

67

-Lat 47°55'55", long 111°33'05", in SEiswi sec. 12, T. 25 N., R. 1 E., on left

300 't downstream from Kerr Bridge, 1 mile downstream from Hunt Coulee, and 10
miles northeast of Dutton.
Records available.--August 1954 to September 1955.

xtremes.--1954:

gage helght,
1954-5%:

5.41 ft); maximum g

charge, 25 cfs Mar,

Altitude of gage 1s 3,235 ft (from topographic map).

Maximum discharge during periocd Au%ust to September, 215 cfs Aug. 16

3.36 ft); minimum, 68 cfs Sept. 27
Maximum discharge during water {e?r, 1,040 crs July 17 (gage height,

agg height, 5.56 ft Apr. backwater from ice); minimim daily dis-

gage helght, 2,36 ft).

Remarks.--Records good except those for periods of ice effect or no gage-helght record,
Water 1s diverted on left bank in sec. 34, T. R.

whic

are poor.
storage in Bynum Reservolr (usable capacity, 75,000 acre-ft).

gatlon of about 35,000 acres.

.

.

for
Diversions for irri-

Records of water temperatures, chemical analyses, and
suspended sediment'loads for the water year 1955 are given in WSP 1401.

Discharge, in cublc feet per second, 1954
Day | Aug. Sept., Day | Aug. Sept.
1 91 16 138 92
2 *#88 17 100 96
3 87 18 *3g9 102
4 87 19 89 106
5 104 20 84 103
6 113 21 85 98
7 |p312° | Tio 22 83 92
8 103 23 86 84
9 96 24 *85 78
10 91 25 90 75
11 93 26 84 73
12 94 27 111 10
13 | *107 91 28 140 77
14 99 *89 29 137 84
15 92 89 30 117 100
31 101 -
TotBliveseerasearnnanaeass |3,377 | 2,756
MeBN.iverenennanas .e 109 91.9
Runoff in acre-feet . |6,700 | 5,470
#* Discharge measurement made on this day.

a No gage-helght record; discharge es-
timated on basis of weather records.

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day { Oct. Nov. Dec, Jan. Feb, Mar, Apr. May June July Aug. Sept,
1 107 *106 80 50 65 45 120 *140 237 272 284 91
2 113 106 80 50 65 50 120 146 *217 272 *256 89
3 110 101 80 45 *70 *50 120 204 209 272 224 86
4 107 *100 80 *45 70 50 120 *311 200 296 200 83
S *107 100 80 45 65 45 120 250 204 349 187 83
[ 107 98 8o 45 55 50 125 204 217 398 188 82
7 107 98 80 50 55 50 130 181 234 401 174 79
8 104 98 *60 50 55 55 160 163 229 471 156 77
9 102 98 60 50 55 *55 260 150 234 526 148 78

10 100 99 55 50 50 50 345 135 224 419 145 79
11 96 100 55 55 45 50 366 1z9 211 8lz 145 96
12 94 102 60 55 45 50 *284 124 200 762 *132 98
13 96 103 65 55 50 50 237 126 209 682 126 86
14 98 103 70 55 55 50 *213 160 256 594 122 73
15 96 102 70 55 55 45 206 278 *261 538 118 68
16 98 99 70 55 50 45 191 332 270 475 113 61
17 95 99 70 50 50 45 17! 412 261 498 107 80
18 94 96 70 50 50 45 176 *726 240 570 103 61
19 sz 96 70 50 45 45 181 8 215 554 103 61
20 94 98 70 50 45 35 196 708 *200 467 99 62
21 101 99 15 50 45 40 187 550 194 *398 95 64
22 99 98 75 50 45 40 181 606 185 366 92 66
23 99 99 80 50 45 35 176 668 162 359 92 68
24 102 99 80 50 40 30 172 586 151 345 92 74
25 106 99 75 55 40 25 165 546 153 342 94 77
26 109 99 70 55 40 30 162 502 185 448 95 79
27 109 102 65 55 40 50 162 451 253 526 91 81
28 108 94 60 55 40 85 165 *383 220 419 90 81
29 107 85 55 55 - 105 165 325 *209 356 89 81
30 109 *85 55 60|~ 115 151 281 229 325 88 83
31 109 [------ 50 *60| -----~ 118| - ~---~ 256 | = -~ - - 305 *g5 | ==--~-
Total]l 3,176 2,961 2,145 1,605 1,430 1,630 5,535 10,923| 6,469 13,817 4,134 | 2,307
Mean 102 . 69. 51. 51.1 52.6 184 352 216 446 1 76.
Ac-f§§ 6,300| 5,870 4,250| 3,180| 2,840] 3,230 10,980} 21,670| 12,830 | 27,410 8,200 4,580
Calendar year 1954: Max - Min -~ Mean - Ac-ft -

Water year 1954-55: Max 890 Min 25 Mean 154 Ac-ft 111,300

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by lce Nov. 29 to

Apr. 10.



68 MISSQURI RIVER MAIN STEM
Missouri River at Virgelle, Mont.

Location.--Lat 48°00'14", long 110°15'19", in SWiSE: sec., 13, T. 26 N., R. 11 E., on left
bank a quarter of a mile upstream from Virgelle ferry, half a mile southwest of
Virgelle, and 3 miles downstream from Spring Cculee.

Drainage area.--34,300 sq ml, approximately.

Records available.--February 1935 to September 1955. Published as "at Loma" February
1335 to September 1953.

Gage.--Water-stage recorder. Datum of gage 1s 2,507.50 ft above mean sea level, datum of
1929, Prior to Sept. 30, 1953, water-stage recorder at Loma (18 miles upstream) at
datum 2,543.40 ft above mean sea level.

Average discharge.--20 years, 7,798 cfs (5,646,000 acre~ft).

Extremes.--Maximum discharge during year, 19,800 cfs May 4 (gage height, 7.40 ft); max-
imum gage height, 11.13 ft Mar. 31 (backwater from ice); minimum daily discharge,
3,740 cfs Aug. 2.

1935-55: Maximum discharge, 122,000 cfs June 5, 1953 (gage height, £3.4 ft, from
floodmark), from rating curve for former site at Loma extended above 66,000 cfs, ad-
Justed to present site; minimum daily, 638 cfs July 5, 1936.

Flood in June 1908 reached a stage of about 2 ft higher than that of June 5, 1953,
from information by local residents.

Remarks.--Records good except these for period of ice effect or no gage-height record,
which are falr. Diversions for irrigation of about 830,000 acres above station.
Flow regulated by 20 reservoirs (see p. 247). Considerable diurnal fluctuation at
medium and low flow caused by seven powerplants above station.

Rating table, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Apr. 25 to May 29)

2.6 3,640 5.0 10,100
3.0 4,480 6.0 13,600
4.0 6,950 7.0 17,500
Discharge, 1in cublc feet per second, water year October 1954 to September 1955

Day [ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Auvg, Sept.

1 5,130, 4,460! 5,610 4,750 5,750| 5,000 g9,000| S5,820{ 13,300 10,1C0| 6,760 5,000
2 5,040 ) 5,500| %,750| 5,750| 5,000| %6,400| 5,050 13,600{ 10,120| 7,640 4,900
3 4,580 5,740 *5,860( 5,750 5,750 5,750| 6,610 s 13,300| 8,900| ®,700 4,980
4 4,160 6,060 5,900{ 6,000\ 5,750 6,000/ 7,130| 6,500| 12,700 7,720| 6,140 4,450
5 1,600 6,070\ 5,380 5,750| 5,750| 5,250| 7,370| 7,090| 12,200| 8,260] 6,500 3,900
6 5,020/ 5,970| 4,320| s5,250| sS,250| 4,750 6,830| 7,740| 12,500| 9,380| 6,500 3,900
7 5,200 5,480| 5,810/ 5,000| 5,000/ 4,500/ 7,120| 7,800| 13,500 8,800{ 5,690 4,860
8 5,240 4,460 6,010 5,250 5,750{ 5,500, 6,030 6,720 13,800 8,760 5,140 5,180
9 5,360 6,160| 5,950 5,250| 5,500 6,500{ 6,450| 6,610| 13,900 8,380| 6,120 4,490
10 5,280 6,260| 5,960 5,250 5,500{ 6,250 8,970| 7,680[ 14,000 ‘a,vzo 5,950 4,930

|

11 4,540 6,420| 6,200| 6,000 5,500 6,750 9,470| 7,630| 14,200| '7,570{ 5,840 5,200
1z 4,540| 6,370 B-750| 5.750| 5,000| 6,500| 9.280| 7.360| 13,400| 86,7201 5,800| 4,440
13 4,840 5,840| 4,760 6,000 4,750 6,000 8,670| 7,690| 13,400| 9,960 5,590 5,440
14 5,070 6,230| 5,960| 6,000 5,250 5,250 7,450 7,960| 13,700(%*10,400|{ 5,180 4,980
15 5,140 4,640| 5,820 6,000/ 6,000( 5,750/ 7,220/ 8,610{%14,300{ 10,500{ 4,600 5,280
16 5,690 6,560| 5,840| 6,250 6,250 5,500/ 7,150| 8,820| 14,300| 10,400{ 6,100 5,420
17 4,340 6,640| 5,960 5,250 ¥, 5,500 6,290| 10,400| 14,500] 10,200| 6,520 5,500
18 *6,140| 6,150| 6,080 5,500 5,500 5,500| 5,170/ 9,500| I3, 10,800 6,730 5,380
19 5,650| 6,320/ 5,360| 5,750| 5,500 5,750 f 9,430 13,400| 11,800| 6,240 4,860
20 4,850| 6,360 4,920 5,750 5,250| 5,500 6,760 9,370| 12,700 12,500| 4,720 5,690
21 4,850 5,560 5,880| 5,750 4,250 5,000{ 6,300 12,700| 10,800( 12,000 4,360 5,300
22 5,180| 5,220| 6,080| 5,750 5,750 5,250| 6,330| 14,300| 10,700| 10,800 3,740 5,560
23 5,480 6,070| 6,010 5,750{ 5,750 5,000{ 5,950| 16,000| 10,900| 9,420 5,510 5,420
24 5,780 5,720| 6,120 5,500 6,000/ 4,250] 5,850| 17,500| 10,300| 8,850 5,020 5,680
25 4,370| 5,800| 6,180 5,250 4,750/ %,500| 5,370|*I6,000 10,600 8,180 *5,420 5,480
26 5,990 5,250| 5,560| 6,250 4,750; 5,000 6,610/ 14,100 10,700| 8,530 5,340 5,420
27 5,800| 5.660| 4,120| B 59750 6.000| *6,560| 13,700| 11,100| 8,260 5,100 5,660
28 6,000 5,390| 4,000{ 6,000{ 4,750/ 6,500 6,760{ 15,300 11,200\ 8,750 4,610 5,430
29 5,860 4,640/ 3,750| 6,000 - 6,750 6,780 15,100 10,500| 8,330 4,440 5,740
30 5,870 5,890 1Z,250| 5,750(" --| 7,250| 6,250{ 14,300| 10,300| 7,790 4,960 B

31 5,400(----- -1 4,750| 5,250|----=-| 9,000 - ----- 13,200|------| 6,770 5,210} ------
Totall 160,990|173,770{169,630{174,500|152,000|177,000{209,110| 316,4101377,700|289,750 174,170 154,100
Mean| 5,193 5,792| 5,472 5,629 S5,429| s,710{ 5,970 10,210| 12,590] 9,347 5,618 5,137
Ac-ft 319,300( 344 ,700{ 336,500|346,100| 301,500 351,100|414,800| 627,600 749,200|574,700 345,500 305,700

Calendar year 1954: Max 20,300 Min 2,900 Mean 6,678 Ac-ft 4,835,000
Water year 1954-55: Max 17,500 Min 3,740 Mean 6,929 Ac-ft 5,017,000

Peak discharge (base, 14,500 cfs).--May 24 (6 a.m.) 19,800 cfs (7.40 ft); May 28 (1l a.m. to 12 m.)
16,400 cIi8 (6.62 It); June 10 (4 to 5 a.m.) 14,800 cfs (6.29 ft).

* Discharge measurement made on this day.

Note.--Stage-dlscharge relation affected by ice Dec. 28 to Apr. 1 (no ga§e—height record Jan. 19 to
Feb, 2; dlscharge estimated on basis of records for station at Fort Benton).




JUDITH RIVER BASIN 69
Judith River near Utica, Mont.

Location.--Lat 46°54!, long 110°14', in NW: sec. 17, T. 13 N., R. 12 E., on left bank at
Noel Ranch, 3% miles downstream from confluence of South and Middle Forks and 10 miles
upstream from Utica.

Drainage area.--331 sq mi.
Records available.--October 1919 to September 1955,

Gage.--Water-stage recorder and concrete control. Prior to June 8, 1937, wire-welght gage
at present site and datum.

A arge.--33 years (1919-23, 1924-32, 1934-55), 53.9 cfs (39,020 acre-ft per
year’i.

Extremes.--Maximum discharge during year, 424 cfs Juné 17 (gage height, 3.82 ft); minimum,
.8 cfs Apr, 12, 13, 25.
1919-55: Maximum discharge, 1,100 cfs May 25, 1942 (gage height, 5.56 ft), from
rating curve extended above 500 cfs; no flow Mar. 19-21, 1933.

Remarks.--Records good. Few minor diversions for irrigation of hay meadows above station.

Revisions (water years).--WSP 896: 1939.

Rating table, water year 1954-55 (gage height, in feet, and
discharge, in cubic feet per second)
(Shifting-control method used May 21 to June 5)

1.7 0.8 2.2 37
1.8 2.0 2.5 85
1.9 6.5 3.0 190
2.0 14 3.5 312
2.1 24 4.0 465
Discharge, in cubic feet per second, water year October 1954 to Septembev 1955
Day Oct. Nov,. Dec. Jan. Feb, Mar. Apr., May June July Aug. Sept.
1 11 7.1 6.5 4.5 2.4 2.0 3.6 1.1 227 149 34 13
2 hie) T.I 6.5 e z.2 Z.0 2.0 T.4| 218 =7 33| 13
3 10 7.1 7.1 4.0 2.4 2.0 2.0 1.7 215 132 33 13
4 10 7.1 7.7 4.0 2.4 2.0 1.7 2.0 211 143 33 13
5 10 7.1 7.1 4.0 2.4 2.4 1.7 2.0 230 123 32 13
6 10 7.7 7.1 4.0 2.4 2.0 1.7 2.8 281 120 30 12
7 10 7.7 7.1 3.8 2.4 2.0 2.4 3.2 278 123 28 12
8 9.7 7.7 6.5 3.6 2.4 2.0| 2.8 22 276 118 26 11
9 9.7 7.7 6.5 5.6 2.4 2.0 4.5 51 266 112 26 11
10 9.0 7.7 6.5 3.6 2.4 2.0 Z.0| 58 264 103 24 11
11 9.0 7.7 6.5 3.6 2.0 2.0| 1.1 61 266 102 22 11
1z 9.0 7.7 6.5 3.6 2.0 2.0 .8 80 278 104 21 10
13 9.0 7.7 6.0 3.6 2.0 2.0 8| 104 276 100 21 10
14 9.0 7.7 6.0 2.8 2.0 2.0 1.1 118 284 91 21 10
15 9.0 7.7 6.0 2.8 2.0 2.0 1.4] 110 291 87 22 10
16 9.0 7.7 6.0 2.8 2.0 2.0 1.4 108 361 80 21f 10
17 8.3 7.7 5.5 2.8 2.0 2.0 1.4{ 110 397 72 19 10
18 8.3 7.1 5.5 2.8 2.0 2.0 1.1 108 71 18 10
19 8.3 7.1 5.5 2.8 2.0 2.0 1.1 114 326 69 17 10
20 8.3 7.1 5.5 2.8 2.0 2.0) 1.1 141 291 65 17 10
21 8.3 7.1 5.5 2.8 2.0 2.0 1.1] 190 281 62 16 11
2z 7.7 7.1 5.5 2.8 1.7 2,0 1.1 223 259 53 16 10
23 7.7 7.1 5.0, 2.8 T.7] 2.0 1.1 208 237 57 16 9.7
24 7.7 7.1 5.0 2.8 2.4 2.0 1.1| 199 227 53 15 9.7
25 1.1 7.1 5.0) 2.8 2.0 2.0 .8 190 211 5> 15 9.0
26 7.1 7.1 5.0 2.8 1.7 2.0 1.1| 181 197 51 15 8.3
27 7.1 7.1 4.5 2.4 1.7 2.0 1.1 192 181 48 15 8.3
28 7.1 7.1 1.5 *Z .4 *2.,0 2.0 *1.1] 176 *167 50 15 8.3
29 *7.1] 7.1 4.5 2.4 - 3.2 1.1 174 160 *47 14 8.3
30 7.1 *7,1 *4.5 2.4 3.6 1.1 188 156 43 13 *8.,3
31 7.1 4.5 2.4{""""""]  ¥Z,B| - -ttoo| 232 | ---TeT 33 *#I3| -
Totall 267.7| 220.2] 180.5 98.1 59.2 66,0 46.4(3,353.2] 7,676| 2,676 661 313.9
Mean 8.64 7.34 5.82 3.16 2.11 2.13 1.55 108 256 6.3 21,3 10.5
Ac-fY 531 437 358 195 117 131 92\ 6,650 15,230| 5,310f 1,310 823
Calendar year 1954: Max 244 Min -~ Mean 33.6 Ac-ft 24,310
Water year 1954-55: Max 397 Min 0.8 Mean 42.8 Ac-ft 30,980

Peak discharge (base, 120 cfs).~-May 22 (1 to 2 a.m.) 227 cfs (3.05 ft); June 17 (6 to 7 a.m.) 424
cfs .82 ).

* Discharge measurement made on this day.



70 JUDITH RIVER BASIN
Ross Fork near Hobson, Mont.

Location.--Lat 46°59', long 109°48', in NW} sec. 11, T. 14 N., R. 15 E., on left bank
% mile dghvmstream from Hauck Coulee, 3% miles east of Hobson, and 7 miles upstream
rom mouth.

Drainage area.--330 sq mi, approximately.
Records available.--June 1946 to December 1953, March to September 1855.
Gage .--Water-stage recorder.
Average discharge.--7 years (1946-53), 16.4 cfs (11,870 acre-ft per year).
Extremes.--Maximum discharge during period March to September, 479 cfs Mar. 30 (zage
height, 6.34 ft); no flow Aug. 20 to Sept. 30.
1946-53, 1955: Maximum discharge, 1,160 cfs Mar. 22, 1947 (gage height, 7.80 ft),
from rating curve extended above 360 cfs by logarithmic plotting; no flcw at times.
Remarks.--Records poor. Small diversions for irrigation of hay meadows abcve station.

ow may be augmented by operation of Ackley Lake (see p. 247), which recelves water
from Judith River.

Discharge, in cublc feet per second, March to September 1955

Day [ Oct. Nov, Dec, Jan. Feb, Mar. Apr. May June July Aug. Sept.
2 - 86 65 *76 14 3.4
2 - 83 118 77 2.9
3 - 80 178 63 9.8 4.2
4 - 122 134 60 13 3,7
5 - 143 82 57 12 4.5
6 - 169 67 57 11 4.2
7 - 150 64 53 11 3.5
8 - 77 54 49 10 4.3 (*)
9 - 48 47 44 9.5 4.9
10 - 43 41 9.2 5.3
21 - 130 38 39 10 5.4
12 - 369 32 35 11 5.3
13 - 356 31 34 12 3.7
24 - 371 3z 32 11 3.2
15 - 39 31 8.2 3.4
16 - 208 60 41 6.4 3.5
17 - 126 107 58 5.4 2.2
18 - 153 96 58 4.7 1.0
19 - 324 56 45 4.0 3
20 - 271 43 35 3.5 o
21 - 137 36 28 5.1 o
22 - 174 36 22 2.€
23 - 225 38 17 TE o
24 - 190 38 14 2.¢ [
25 - 140 45 13 4.7 0
26 - 112 47 15 8.2 [
27 - *121 120 *16 4.2 [
28 - 90 313 13 3.7 [
29 132 62 205 13 *3.4 Q (*)
30 i *348 51 116 14 3.1 o
31 .- --e--- 126| - ----- 91| -=----- 3.7 *Q  |------
Totall - 4,995 2,471 1,137| @229.8 68.9 [
Mean - 166 79.7 37.9 7.41 2,22 [
praes - 9,910 4,900| 2,260 45€ 137 o
Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

Peak discharge (base, 150 cfs).--Mar. 30 gl p.m.) 479 cfs (6.34 ft); Apr. 6 (1:30 p.m.) 188 cfs
4.70 tt); Apr. 19 (8 p.""m‘)_EF)’. 456 cfs (6.03 ft); May 3 (6 to 6:30 p.m.) 200 cfs (4.63 ft); May 28
8:30 a.m.) 359 cfs (5.32 ft). ! .

* Discharge measurement or observation of no flow made on this day.



JUDITH RIVER BASIN 71
Big Spring Creek near Lewlstown, Mont.

Location.--Lat 47°01', long 109°21', in NW} sec. 5, T. 14 N., R. 19 E., on urstream side
eft wing wall of old highway bridge, half a mile downstream from Big Springs and
5 miles southeast of Lewistown.

Records available.--June 1932 to September 1955.

Gage . ~-Water-stage recorder. Prior to Apr. 27, 1955, staff gage on downstreem left wing
wall read 2 or 3 times weekly.

Average discharge.--23 years, 107 cfs (77,460 acre~ft per year).

Extremes.--Maximum discharge observed during year, 151 cfs May 28 (gage height, 1.15 ft);
minimum observed, 95 cfs Jan. 5, 6.
1932-55: Maximum discharge, 250 cfs May 30, 1953 (gage height, 1.95 ft, from flood-~
nglg), from rating curve extended above 120 c¢fs; minimum observed, 76 cfs Feb. 1-8,

Remarks.--Records fair. City of Lewistown diverts water above station for municipal
supply.

Discharge, in cublc feet per second, water year October 1954 to September 1955

Day Oct. Nov. Dec, Jan. Feb., Mar. Apr. May June July Aug, Sept.
1 112 110 105 102 109 102 122 114 *131 114 118 116
2 17| 109 105 100 108 162 12T 118 131 114 117 116
3 112 110 107 98 108 102 120 122 134 114 118 116
4 112 110 06 96 107 106 119 117 130 114 118 116
5 112 1lo 105 95| 106 110 119 117 130 114 118 118
] 112 110 106 95 106 114 118 117 125 114 117 116
7 112 110 106 96 105 118 119 116 122 113 118 116
8 112 110 106 96 105 118 119 116 121 112 118 116
9 111 110 107 97 105 118 119 116 120 pary 117 116
10 110 110 107 98 105 118 119 116 119 114 117 116
11 110 109 106 98 104 118 119 116 118 114 117 116
12 110 109 106 98 104 118 118 116 117 114 116 116
13 110 108 106 98 104 118 118 116 117 114 116 116
14 110 108 106 99 105 118 120 117 116 113 116 116
15 110 107 106 100 105 118 121 117 115 114 116 116
16 110 107 106 100 105 118 120 118 115 115 116 116
17 110 107 106 101 104 118 119 118 115 115 116 116
18 110 107 106 102 104 118 118 117 114 114 116 116
19 110 106 105 102 104 118 122 117 114 114 116 116
20 110 104 105 103 103 118 120 116 114 114 115 116
21 109 104 105 103 103 118 118 117 114 114 115 116
22 109 lo4 105 104 103 118 117 118 113 113 116 116
23 109 104 105 104 103 118 117 117 Iz 113 116 116
24 110 104 105 105 103 118 116 117 115 114 116 116
25 110 105 105 106 103 120 115 118 115 115 116 116
26 111 105 105 106 103 121 114 117 114 117 116 118
27 111 105 105 108 102 118 114 124 *113 118 116 116
28 *112 105 105 *112 *10 120 *112 138 113 I8 116 116
28 112 105 104 IIT 121 Iz 130 113 *118 116 *118
30 112|  *105 *104 *124 113 130 114 118 *116 116
31 111(-=-"-- 103 110[------ eI - - 131 =" ---" 118 116 | ===~
Totall 3,433| 3,217| 3,269 3,153 2,928 3,605| 3,538| 3,690| 3,556| 3,554 3,611| 3,480
Mean 111 107 105 102 105 116 118 119 119 115 116 116
Ae-f4 6,810| 6,380| 6,480| 6,250| 5,810 7,150{ 7,020| 7,320 7,050} 7,050 7,160| 6,900

Calendar year 1954: Max 117 Min 99 Mean 107 Ac~ft 77,660
Water year 1954-55: Max 136 Min 95 Mean 112 Ac-ft 81,380

* Discharge measurement made on this .
Note .--No gage-height record for many days prior to installation of water-stage recorder Apr. 27,
1955; discharge interpolated.

418816 O -57 -6



72 JUDITH RIVER BASIN
Wolf Creek near Stanford, Mont.

Location.--Lat 47°07%, long 110°17', in NE4SE+ sec. 26, T. 16 N., R. 11 E., on right bank
half a mile below confluence of Dry Wolfl and Running Wolf Creeks and 4 miles scuthwest
of Stanford.

Drainage area.--118 sq mi.

Records available.~-March 1950 to November 1953, March to September 1955. March 1920 to
eptember 1926 (few winter records) at site a quarter of a mile upstream; records not
equivalent due to diversions.

Gage.--Water-stage recorder.

Extremes.--1955: Maximum daily discharge during period March to September, 10 cfs Apr. 10;
maximum gage height, 2.98 ft Apr. 10 (backwater from ice); minimum discharge, 0.7 cfs
Aug, 31 (gage helght, 1.49 ft).

1950-53, 1955: Maximum dlscharge, 578 cfs (does not include an estimated 50 cfs in
bypass channel on left bank) June 4, 1953 (gage height, 4.51 ft), from rating curve
extended above 52 cfs on basls of velocity-area study; no flow Nov. 17, 1951 (result of
ice jam upstream).

Remarks.--Records good except those for periods of ice effect, which are plor. Some regu-
Jatlion from a small dam a quarter of a mile upstream. Several diversicis for irri-
gation of hay meadows above station.

Revisions.--WSP 1176: Drainage area.

Rating table, Mar. 30 to Sept. 30, 1955, eXcept periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second

1.5 1.2 1.8 8.6

1.8 2.4 1.9 9.7

1.7 4.1 2.0 14

Discharge, in cubic feet per second, March to September 13955

Day | Oct. Nov. Dec, Jan, Feb, Mar. Apr. May June July Aug, Sept.
1 - 2.4 5.8 5.2 5.5 3.2 1.5
2 - 2.2 5.8 S.2 5.5 3.0 1.8
3 - 2.1 5.8 5.5 5.5 2.5 1.3
4 - 2 5.8 5.5 5.5 4.1 1.4
5 - 2 5.5 5.8 5.2 4.1 1.4
6 - 3 5.2 8.0 5.2 3.9 1.4
7 = 4 5.2 6.0 5.2 3.9 1.4
8 - 5 5.2 6.0 5.2 3.7 1.6
g - 7.5 5.2 6.0 5.2 3.7 1.8
10 - 10 s.2 8.0 5.5 3.7 1.9
11 - 7 5.2 8.0 5.2 3.5 1.9
12 - 5 5.0 6.0 8.3 3.5 1.8
13 - 4.1 5.0 5.5 5.2 3.5 1.8
14 - 4.8 5.5 3.0 5.0 3.7 1.8
15 = 4.6 5.5 2.8 4.6 5.4 1.8
16 - 4.6 5.8 3.4 4.8 2.7 1.9
17 = 4.8 5.5 3.5 4.8 2.5 1.9
1s - 5.0 4.8 3.5 2.4 2.5 2.0
19 - 5.0 4.8 4.1 2.8 2.4 2.0
20 = 4.8 4.8 5.5 3.0 2.2 2.0
21 - 4.8 4.1 5.2 2.7 2.1 2.1
22 - 5.0 3.2 5.2 2.7 2.1 2.1
23 = 5.0 4.3 5.2 3.2 2.0 2,1
24 - 5.0 5.0 5.5 2.7 2.0 2.1
25 - 5.0 5.0 5.2 3.0 2.0 2.1
26 - 5.5 5.0 5.8 3.2 2.0 2.0
27 - *5.2 5.8 5.8 3.5 1.9 1.9
28 - 5.5 5.5 *5.5 3.0 1.9 2.0
29 *4 5.5 5.5 5.8 *3.4 1.8 2.1
30 : 2.8 5.5 5.8 3.2 1.8 *2.1
31 - - -- 2.5 - *5.2(------ 3.2 *1.3f------
Total - 160.7 1585.5 131.0 86.6 55.1
Mean - 5.18 5.18 4.23 2.79 1.84
Ac-£ - 319 308 260 172 109
Calendar year : Max Min Mean Ac-ft
Water year 1 Max Min Mean Ac-ft

Peak discharge (base, 22 cfs).--No peak above base.
* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Mar. 29, 30, Apr. 4-12,



MISSOQURI RIVER MAIN STEM 73
Missouri River at powerplant ferry, near Zortman, Mont.

Location.--Lat 47°44', long 108°56', in EINEL sec, 30, T, 23 N,, R. 22 E., on left bank
at powerplant ferry, 5 miles downstream from Cow Creek and 22 miles southwest of Zort-
man.,

Drainage area.--40,600 sq mi, approximately.

Records avallable.--February 1934 to September 1955,

Gage.--Water-stage recorder. Datum of gage 1is 2,273,02 ft above mean sea level (levels
y Corps of Engineers). Prior to Feb. 7, 1935, wire-welght gage at same site and
datum.

Average discharge.--21 years, 8,421 cfs (6,097,000 acre-ft per year).

Extremes.--Maximum discharge during year, 22,400 cfs May 25 (gage height, 8.13 ft); maxi-
mum gage helght, 9.02 ft Jan. 1 (backwater from ice); minimum discharge, 2,930 cfs
Aug. 23 (gage helght, 3.37 ft), fromrating curve extended below 5,600 cfs.

1934-55: Maximum discharge, 137,000 cfs June 6, 1953 (gage height, 22.20 ft, from
graph based on gage readings); maximum gage height, 30.16 ft Mar. 19, 1947 (ice Jam),
from floodmark; minimum discharge, 1,120 cfs July 8, 1936 (gage height, 1.¢2 ft); mini-
mum daily, 1,220 cfs Dec. 13, 1936.

Remarks.~-Records good except those for perilods of ice effect or reconstructec recorder
graph, which are poor. Diversions for irrigation of about 850,000 acres atove station.
Flow regulated by 20 reservoirs (see p. 247). Considerable fluctuation at medlum and
low flow caused by seven powerplants above station.

Rating tables, water year 1954-55, except periods of ice effect (gage
helght, 1n feet, and discharge, in cublc feet per second
(Shifting-control method used Dec. 7-28, July 6 to Aug. 2

Oct. 1 to Apr. 8 Apr. 9 to Sept. 30
4.2 4,410 3.9 4,000 6.0 11,200
4.5 5,230 4.0 4,240 7.0 16,200
5.0 6,830 5.0 7,320 8.0 21,700
5.2 7,550

Discharge, in cubic feet per second, water year October 1354 to September 1955

Day [ Qect. Nov. 'Dec, Jan. Feb. Mar, Apr. May June July Aug, Sept.

1 5,500| 6,120| 6,590| 5,000| 5,500 5,500| 12,000| 7,900| 15,500| 11,100| 8,400 5,800
2 5,740| 4,780| 6,120 T 000| 6,000| 5,250| 11,500 6,970| 15,600| 10,700| 8,040| 5.560
3 5,650 7.190| 5,800| 5,000| 6,000| 5,250| 9,500| 6.,550{ 15,900| 10,900| B8.840| 5.530
4 5,150| 6,390 6,760| 6,000 6,000 6,000| 7,970 ,430| 15,500| 10,400 N 5,590
5 4,590| 6,690| 6,830| 6,250 6,000 6,250 7,410| 7,790| 14,700| 8,960| 7,430| 4,980

6 5,060] 6,730| 6,150 6,000 6,000] §,750{ 7,500| 8,400| 14,200| 12,600| 7,820 ¢,320
7 5,470| 6,390| 4,780 5,500 s5,500| 5,250| 7,750| 9,440| 14,900| 13,700| 7,640 4,240
8 5,650| 6,090 6,390| 5,250| 5,250| S5,000( 8,250 9,360| 16,000( 11,200| 6,900 31350
9 5,830| 5,200| 6,800| 5,500| 6,000 6,000| 9,120| 8,330(*16,300| 11,100| *6,130| 5,770
10 5,800| 6,630| 6,630] 5,500| 5,750| 6,750 10,100| 8,400} 16,700| 10,300| 7,720| ¢,900
11 5,930| 6,830( 6,730 5,500 5,750| 7,000 14,000 9,040| 16,800| 10,600 6,620| 5,560
12 5,030| 7,0l0| 6,460] 6,250| 5,750| 7.000| TT 605 8,800| 17,200} 10,000| 6.520| 5,680
13 4,950\ 6,970| 6,460 6,000 5,500! 6,750| 11,200| 8,680 B 10,900| 6,660| 5,100
14 5,380{ 6,590 *#5,620( 6,250 5,000{ 6,500 10,600| 9,040( 16,000( 12,100| 6,480 6,130
15 5,650 6,760| 8,970 6,250 5,750| 6,000| 9,360| 9,360| 16,800 12,600| 6,160 5,590
16 5,770| 5,320| 6,730 6,250| *6,500| 6,000| 8,880| 10,400| 17,200| 12,000 5,410| 5,920
17 6,560} 7,120! 6,690 6,500| B,500, 6,000/ 9,080| 10,500] 16,500 11,100| 6,720| 6,020
18 4,840{ 7,230| 6,390 *5,700( 6,250 6,000( 7,570| 11,600| 16,900| 10,900| 7,140| 6,160
19 4,810| 5760 6,420 V7 5,750| 6,000| 7,500| 11,600| 16,200|*12,400| 7,280| 5,990
20 *6,520| 6,830| 5,470| 6,000 5,750 6,000| 7,430(*10,800| 15,800| 13,600| 7,080| 5,500
21 5,530 7,080} 5,380{ 6,000 5,500 6,000| 7,360| 11,200| 14,400| 14,200 5,620| *6,520
22 5,530{ 6,180 6,050| 6,000\ 4,750| 5.500| *8,110| 13.800| 12,600| T3+300 4,240 s

23 6,150| *5,800| 6,220 6,000 B 5,500| 8,040} 15,300| 12,000] 12,300| 4,000| 5,960
24 6,630 6,630| 5,960 6,000| 6,000 5,500 7,570| 19,000| 11,800| 11,400| B3 4IC| 6,130
25 6,800| 6,420 6,560 5,750{ 6,250{ 4,750( 7,320( 20,200{ 12,000{ 10,800 5,710| 6,480
26 4,980| 6,390 6,830 5,500 5,250 5,000 6,620] 17,400} 12,900| 11,100| *6,130| 6,200
27 6,630 5,740| 6,050 6,500| 5,000{ 6,250 N 16,200| 11,600( 11,000| 6,020| 6,160
28 6,420 6,120\ 5,800| 6,250 6,000/ 7,000/ 8,330| 17,300 B 10,000/ 5,590| 6,410
29 6,690| 6,120| 4,500| 6,250 - 7,750| 8,440| 18,100| 12,100| 10,600| 5,350| 5,920
30 6,490 4,980| 4,250| 6,250 8,500 8,400| 18,200| 11,600| 10,200| 4,870| 6,270
31 6,490|- ===~ - Z,500| 6,000] - ----- 11,000 = -*="=| 17,000|~==~~" 9,600| 5,650|-~"---

Totall 178,220|191,090|188,890|182,950 {160,750 (193,000 266,550 | 365,090 {444,000 (352,260 |202,140 {171,700
Mean| 5,749 6,370 6,093 5,902 5,741 6,226 8,885{ 11,780 14,800 11,360| 6,521| 5,723
Ac-£Y 353,500 (379,000|374,700|362,900|318,800|382,800|528,700|724,100|880,700 |698,700 [400,900 |340,600

Calendar year 1954: Max 21,200 Min 3,000 Mean 7,435 Ac-ft 5,426,000
Water year 1954-55: Max 20,200 Min 4,000 Mean 7,936 Ac-ft 5,745,000

Peak discharge (base, 14,000 cfs).-~Apr. 11 (9 to 10 a.m.) 16,800 cfs (7.10 ft); May 25 (C to 4
a.m.) 22,400 cfs (8.13 ft).

* Discharge meagurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 22 to Apr. 3, Apr. 6-8. Discharge computed
from reconstructed recorder graph Apr. 9 to Aug. 25
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North Fork Musselshell River near Delpine, Mont.

Location.--Lat 46°38', long 110°35', in SWiSEf sec. 22, T. 10 N., R. 9 E,, on right bank
half a mile upstream from flow line of Durand Reservoir, 1 mile downstream from Lion
Creek, and 4 miles northwest of Delpine.

Drainage area.--21.8 sq mi.
Records available.--May 1940 to September 1955.

Gage.--Water-stage recorder.
Average discharge.--15 years, 12.5 cfs (9,050 acre-ft per year).

Extremes.--Maximum discharge during year, 62 cfs June 20 (gage helght, 1.5¢ ft); minimum
ally, 1.9 cfs Mar. 6,
1840-55: Maximum discharge 423 cfs Apr. 1, 1950 (gage height, 4.63 ft), from
rai;,ing curve extended above 60 cfs; minimum, 1.6 cfs Bug. 16, 1941 (gage height, 0.32
ft

Remarks.--Records good except those for period of ice effect, which are poor. Small di-
versions for irrigation of hay meadows above station.

Rating table, water year 1954-55, except perlods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

0.3 2.4 0.8 13

4 3.3 1.0 21

.5 4.6 1.2 34

.6 6.8

Discharge, in cubic feet per second, water year October 1954 to Septembe~ 1955

Day Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug, Sept,
1 7.1 *3.6 4.0 2.2 *3.5 8.9 17 17 7.7 3.8
2 7.4 4.0 3.8 2.1 4.0 9.2 *18 15 7.1 3.8
3 7.7 4.2 3.6 . 2.1 3.5 8.6 19 17 6.8 3.7
4 . Tz 4.0 kN 3.6 2.0 3.0 8.6 18 24 6.8 3.8
5 6.8 7.4 4.2 4.0 3.6 2.0 kR 9.2 20 pt) 6.4 3.8
6 6.8 6.8 4.5 4.2 3.6 1.9 4.0 9.2 19 17 6.4 3.7
7 6.8 5.9 4.3 4.4 3.3 T3 4.5 7.6 18 16 6.4 3.7
8- 6.6 6.8 4.2 4.8 3.3 2.1 5.0 6.9 19 13 8.0 3.7
9 6.6 6.8 4.0 4.6 3.3 2.5 5.5 12 20 11 9.2 3.6
10 6.4 6.6 4.2 5.0 3.2 2.8 5.0y 12 19 12 5.9 3.7
11 6.4 6.8 4.3 4.8 3.1 2.7 4.8 12 18 13 8.9 3.7
12 6.4 6.8 4.4 4.8 3.1 2.5 4.6 9.5 18 15 8.9 3.4
13 6.4 6.8 4.5 4.7 2.9 2.4 4.4 7.4 20 14 8.6 3.3
14 6.1 6.6 4.3 4.6 2.8 2.4 4.3 5.0 19 11 8.9 3.0
15 6.4 6.8 4.4 4.5 2.8 *2.4 4.3 5% 19 10 8.6 30
16 5.7 6.8 4.2 4.4 2.8 2.4 4.3 8.0 29 9.8 8.0 3.1
bys 5T 6.6 4.4 4.4 2.7 2.3 400 11 =z 9.5 7.7 3.3
18 5.9 6.8 4.6 4.2 2.7 2.1 11 9.8 19 9.2 7.7 3.4
19 5.9 6.6 4.7 4.3 2.6 2.1 12 8.9 18 9.8 7.1 3.6
20 5.9 6.4 4.8 4.3 2.8 2.1 8.6 9.2 20 10 7.1 4.5
21 5.9 6.4 4.8 4.3 2.6 2.2 9.8 10 22 10 7.1 4.3
22 5.9 8.4 4.5 4.3 2.6 2.2 11 13 17 10 7.1 4.2
23 6.1 6.4 4.3 4.2 2.5 2.2 11 12 16 11 9.2 4.1
24 8.1 6.4 4.2 4.0 2.5 2.2 10 13 *#15 11 9.2 4.3
25 6.1 6.4 4.0 4.0 2.5 2.3 10 14 14 9.8 8.6 4.1
26 6.4 6.1 3.5 4.2 2.3 2,3 13 15 15 9.2 6.1 4,2
27 8.1 6.4 3.0 *4.4 2.2 2.5] *I0 20 16 8.9 5.9 4.2
28 *6.4 5.5 T3 4.3 2.5 6.8 IT 15 *3.9 5.9 *4 .1
29 6.1 4.5 *3.6 4.0 3.0 5.8 17 15 8.3 5.9 4.2
30 6.4 4.0 4.0 3.8|° 4.5 8.9 17 19 8.0 *5.9 4.3
31 7. 4.5 3.8|-"""" o[- 17 |7 °C 7.7 4.1 """
Total 197.5| 195.0| 129.5} 132.s 82,9 74.7) 201.1| 343.5 555 | 374.1| 230.0| 113.8
Mean| 5,37 6.50 4.18 4.2 2,96 2.41 6.70 11.1 18.5 12.1 7.42 3.79
Ac- 392 387 257 263 164 148 399 681 | 1,100 742 456 225
Calendar year 1954: Max 25 Min 2.9 Mean 7,09 Ac-ft 5,140
Water year 1954-55: Max 29 Min 1.9 Mean 7,20 Ae-ft 5,210

Peak d:scharg (base, 50 cfs).--June 20 (8 p.m.) 62 cfs (1.58 ft).
rge measurement made on this day.

Note.--stage-discharge relation affected by ice Nov. 28 to Apr. 18.
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South Fork Musselshell River above Martinsdale, Mont.

Location.~--Lat 46°27', long 110°23', in NWi sec. 17, T. 8 N., R. 11 E., on left bank
T miles downstream from Cottonwood Creek, 3 miles west of Martinsdale, and 6 miles
upstream from confluence with North Fork.

Records available.--October 1941 to September 1955 (no winter records 1941-42).
Gage.--Water-stage recorder.
Average discharge.--13 years (1942-55), 85.7 cfs (62,040 acre-ft per year).
Extremes.--Maximum discharge during year, 336 cfs June 17 (gage height, 3.87 ft); minimum
ally .5 ¢fs Sept. 7, 8.
19411 -55: Maximum discharge, 1,240 efs June 5, 1948 (gage height, 6.56 ft); mini-
mum, 0.1 c¢fs Aug. 28-31, Sept. 2, 1949, Mar. 29, 1950.
Remarks.--Records good except those for periods of ice effect, which are poor. Diver-
sions for irrigation of about 6,600 acres of which 250 acres lie below station.

Rating table, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)}

2.0 2.0 2.5 43

2.1 5.1 3.0 131

2.2 10 4.0 369

2.3 18

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov, Dec. Jan, Feb, Mar, Apr. -May June July Aug, Sept.
1 8.8 15 *10 7.5 7 9.5 *18 56 202 119 27 6.7
2 8.8 16 10 7.5 6.5 9 19 65 *183 113 6.2
3 8.8 15 9.5 8 5 8.5 16 85 183 98 23 6.2
4 8.3 15 9.5 8 7 8 “ 15 49 176 127 21 5.6
5 kR 15 9.5 8.5 8 1 15 42 165 5 18 5.1
6 8.8 16 10 9 8 13 14 56 183 109 18 4.8
7 9.3 16 10 9.5 8 hecy 54 188 125 18 4.5
8 9.3 17 9.5 T 7.5 13 21 50 223 123 17 5
9 8.8 16 9.5 9 7 12 36 54 226 105 16 4.8
10 9.3 16 9 9 6.5 11 50 46 216 100 18 6.2
11 9.9 16 9 8.5 7 10 48 38 216 103 18 6.2
12 10 17 9 8 8 9 46 211 109 15 6.2
13 11 17 9 8.5 8 10 43 44 214 100 14 5.1
14 11 18 9 9 8.5 *10 40 52 216 82 14 5.1
15 10 9 9 9 9 36 63 211 72 21 5.1
16 9.9 18 9 9 8.5 8 34 78 272 65 18 4.8
17 9.9 18 8.5 9 8 8 36 103 312 61 14 5.1
pr:] 10 17 1o 8 7.5 8 40 68 55 12 6.2
19 10 17 11 7.5 7 8 55 66 240 48 9.9 6.7
20 12 16 T 7.5 8 1.5 3T 82 207 40 9.9 8.8
21 11 15 11 7.5 8.5 8 39 127 209 33 9.9 12
22 11 18 10 8 8 8 46 165 179 36 9.9 TII
23 14 17 1 7 8.5 9 48 154 159 40 9.3 11
24 14 18 11 6 9 9 44 172 *163 40 9.3 10
25 14 18 10 6 8.5 8 42 172 150 38 9.9 10
26 14 18 9 6 8 9 *48 159 127 38 9.9 11
27 14 16 8 *5.5 8.5 10 46 170 109 32 8.8 11
28 *15 13 8 55 3.5 1 33 150 %0 *31 8.3| *9.9
29 16 12 *7 6 - 12 35 137 15 32 8.3 9.9
30 1z i1 k] 6 = 12 39 152 -3 31 *7.8 10
31 14 |---TF 8 7 13 - 204 |- 28 LB i
Total] 343.7 485 29z2.0 239.5 219.5 304.5| 1,053 2,932 | 5,654 2,248 442.5 219,7
Mean 11.1 16.2 9.42 7.73 7.84 9.82 35.1 94.6 188 72.5 14.3 7.32
Ac-1H 682 962 579 475 435 604 2,090 | 5,820 11,210} 4,460 878 436
Calendar year 1954: Max 414 Min 1.3 Mean 43.6 Ac-ft 31,550
Water year 1954-55: Max 312 Min 4.5 Mean 39.5 Ac-ft 2,630

Peak discharge (base, 480 cfs).--No peak above base.
scharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 27 to Dec. 18, Dec. 25 to Apr. 16.
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Big Elk Creek at Twodot, Mont.

Location.--Lat 46°25', long 110°04', in NE{NW} sec, 35, T. 8 N., R. 13 E., on right bank
on upstream pile bent of private bridge, three-quarters of a mlle south of Twodot and
1 mile upstream from mouth.

Records avallable.--March 1953 to September 1955.
Gage,--Staff gage read once dally.

Extremes.--Maximum discharge during year, 111 cfs June 17 (gage helght, 2.90 ft, from
graph based on gage readings); minimum, 0.3 cfs May 22 (gage height, 1.42 ft, from
graph based on gage readings).

1953-55: Maximum discharge observed, 159 cfs June 13, 1953 (gage helght, 3.36 ft),
from rating curve extended above 40 cfs; minimum, that of May 22, 1955.

Remarks.--Records good except those for periods of ice effect, which are poor. Dlver-
sions for irrigation of about 4,700 acres above station.

Rating table, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.4 0.3 1.9 14

1.5 1.0 2.0 22

1.6 2.0 2.5 68

1.7 4.6 3.0 119

1.8 8.4

Discharge, 1n cubic feet per second, water year October 1954 to September 1955

Day | Oect. Nov. Dec. Jan. Feb. Mar. Apr., May June July Aug. Sept.
1 4.1 6.9 %5.4 6.5 6.8 6.5 13 12 15 41 19 2.3
2 4.3 8.0 4.6 6.0 6.5 6.5 15 13 *ZT 39 3 2.5
3 3.6 T8 4,3 6.0 6.2 6.0 12 14 21 48 9.0 2.5
4 3.8 6.9 T3 6.0 6.0 5.5 10 i7 22 5 9.0 2.3
5 3.8 6.5 9.0 6.0 6.0 5.5 9.0l T5 23 34 9.5 1.8
3 3.6 6.9 8.4 6.2 7.0 6.2 7.3 13 23 32 13 2.0
7 2.8 6.9 7.3 6.4 7.5 7.0 B 13 23 32 13 4.6
8 2.5 7.3 7.6 6.5 7.0 7.5 12 9.0 22 32 12 5.4
9 2.3 7.3 9.0 6.7 6.0 8.5 14 6.5 28 32 12 4.6
10 2.3 6.1 9.0 6.8 5.5 9.0 16 4.1 36 31 11 4.6
11 2.0 7.3 7.6 7.0 6.5 9.5 13 2.3 33 24 9.5 4.6
12 2.8 7.6 7.3 7.0 7.5 9.5 11 1.7 38 23 8.4 5.0
13 3.6 7.6 8.0 7.0 8.0 9.0 12 1.5 47 22 8.0 5.4
14 3.3 7.3 8.4 7.0 8.5 *#8.5 13 1.4 46 16 6.9 4.6
15 2.5 6.9 8.0 6.0 9.0 7.5 15 1.6 71 14 6.5 4.8
16 2.0 7.3 7.0 5.5 9.0 6.0 14 1.3 88 9.0 4.8 4.6
17 2.3 6.9 7.0 5.2 8.0 5.5 16 1.5 106 8.4 4.3 4.6
18 2.3 7.3 7.5 5.0 7.0 5.2 15 1.6 107 8.4 5.0 5.0
19 2.0 6.9 7.5 5.0 6.0 5.0 16 1.8 92 8.0 4.6 5.0
20 2.0 6.5 6.9 5.2 5.5 4.5 15 2.8 90 9.5 2.8 5.0
21 2.8 7.3 8.0 5.2 5.0 4.0 13 1.8 81 19 2.0 8.0
22 3.3 6.9 9.0 5.4 5.0 3.7 13 .5 64 12 1.2 5.5
23 3.6 7.3 10 5.5 5.2 3.5 1z T *59 8.4 1.1 5.7
24 2.5 7.6| TB.0 5.7 5.5 3.0 16 1.7 55 7.6 Iz 5.7
25 2.0 6.9 7.5 5.8 6.0 55| 20 3.0 62| 1T~ 1.6 6.1
26 1.9 7.3 7.0 6.0 6.0 9.0| *17 3.8 61 26 2.3 6.5
27 *7.5 7.3 7.0 *6.0 6.2 12 14 3.6 54 *21 2.5 6.1
28 3.0 7.3 7.0 6.5 6.3 20 13 3.8 52 20 2.3 *5,7
29 3.8 5.0 *7.0 7.0 16 4.1 52 14 2.0 5.4
30 4.6 4.1 7.0 7.5 13 19 5.7 48 14 *2.8 5.0
31 TE|---" 7.0 75 *z |- o 8.4 """ 19 1.8 |77
Total] 92.5| 209.0| 231.6| 191.1| 184,7| 242.1| 410.8| 171.1| 1,533 | 680.3] 201.9 | 141.7
Mean| 2.98 6.97 7.47 6.1 6.60 7.81 13.7 5.52 51.1 2l.e 6.51 4,72
Ac-£Y 183 415 459 379 366 480 815 339 | 3,040 1,350 400 281
Calendar year 1954: Max 56 Min 0.7 Mean 8.39 Ac-ft 6,080
Water year 1954-55: Max 106 Min 0.5 Mean 11.8 Ac-ft 8,510

* Discharge measurement made on this day.
Note.--Stage-discharge relatlon affected by ice Dec. 16-19, Dec. 25 tc Mar. 27.
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Musselshell River at Harlowton, Mont.

Location.-~Lat 46°26', long 109°51', near northeast corner sec. 28, T. 8 N., R. 15 E.,
at center of upstream side of bridge on State Highway 19, 1 mile southwest of Harlow-
ton and 6 miles upstream from American Fork.

Drainage area.--1,130 sq mi, approximately.
Records available.--July 1907 to September 1955.

Gage.--Wire-weight gage read once daily. Prior to Dec. 8, 1937, chain gage at site
+ miles downstream at different datum.

Average discharge.--31 years (1909-12, 1914-15, 1917-19, 1924-26, 1927-28, 1931-32, 1934-
T5), 149 cfs (107,900 acre-ft per year).

Extremes.--Maximum discharge observed during year, 238 cfs June 18 (gage helght, 2.17 ft});
maximum gage height observed, 2.36 ft Mar. 9 (ice jam); minimum dally discharge, 26cfs
Feb. 10, Sept. 6-8, 18.

1907-55; Maximum discharge observed, 4,530 cfs June 24, 1938 (gage height, 8.72 ft),
from rating curve extended above 2,100 cfs by logarithmic plotting; no flcw at times.

Remarks .--Records falr except those for periods of ice effect or no gage-height record,
which are poor. Some regulation by Durand and Martinsdale Reservolirs (see p. 247).
Diversions for irrigation of about 37,000 acres above station, of which 2,300 acres
are flood irrigated.

Rating tables, water year 1954-55, except period of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 8 Apr., 9 to Sept. 30
1.3 27 1.3 25
1.5 54 1.5 51
1.7 90 1.7 85
1.9 142 1.9 142
2.1 210
2.2 250
Discharge, in cublc feet per second, water year October 1954 to September 1955
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 56 44 35 30 30 *31 76 51 *139 72 57 30
2 56 50 *35 29 3 30 74 51 149 95 18 30
3 55 g 35 28 28 29 72 49 123 105 44 31
4 54 42 35 28 28 T 74 47 92 132 40 29
5 56 42 33 28 29 30 80 46 77 149 43 27
6 56 42 32 27 30 31 86 44 81 136 41 26
7 56 42 31 T 29 36 96 43 70 123 41 N
8 57 42 30 27 28 40 100 40 56 116 43 26
9 5% 2 30 27 27 46 105 38 60 116 40 27
10 54 44 29 27 26 50 37 50 90 40 27
11 52 42 28 27 27 52 100 35 52 95 35 31
12 52 44 27 28 54 80 35 51 110 32 32
13 54 44 28 27 30 54 64 33 54 113 31 31
14 56 44 29 27 30 52 60 32 63 88 32 29
15 54 45 30 27 30 50 58 7 54 62 33 29
16 52 10 31 27 29 48 58 56 76 50 36 27
17 50 35 32 27 29 45 57 52 182 45 35 27
18 48 37 33 27 28 42 57 48 238 45 33 26
19 48 35 34 28 28 40 56 46 41 33 27
20 48 34 33 28 27 37 56 43 162 40 32 31
21 45 34 32 28 27 35 56 40 139 48 32 33
22 % 35 32 28 27 34 57 44 129 56 31 36
23 48 44 31 29 27 33 57 48 *105 52 30 37
24 49 39 31 29 27 32 57 88 85 63 29 40
25 50 34 31 30 2 32 57 129 79 70 54
26 51 31 31 *31 28 40 *63 136 95 74 30 56
27 *50 29 31 31 39 60 58 1z8 126 *77 32
28 50 28 *#31 32 30 80 54 116 92 74 31 *#54
29 50 23 31 - 150 52 112 79 70 *30 54
30 50 31 31 31| = ---e- 100 51 110 i 62 30 54
31 47|------ 30 31f------ *77| -~ ---== 100| === 58 29| -=----
Totall 1,606/ 1,170 974 882 792| 1,499 2,071 1,%20| 3,031| 2,527 1,103} 1,041
Mean 51.8 39.0 51.4 28.5 28.3 48.4 69.0 61.9 101 81.5 35.6 .
fc-f 3,190| 2,320 1,930 1,750| 1,570| 2,970{ 4,110{ 3,810| 6,010] 5,010| 2,190 2,060
Calendar year 1954: Max 310 Min 9 Mean 58.7 Ac-ft 42,480
Water year 1954-55: Max 238 Min 26 Mean 51,0 Ac-ft 36,920

Peak discharge (base, 430 cfs).--No peak above base.
Ischarge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 29 to Apr. 6., Gage read 3 or 4 times weekly
Dec, I to May 31.
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American Fork below Lebo Creek, near Harlowton, Mont.

Location.--Lat 46°24', long 109°46', in NEE sec. 6, T. 7 N., R. 16 E,, on left bank 2 miles
gpstr'eam from mouth, 2 mlles downstream from Lebo Creek, and 5 miles southeast of
arlowton.

Records avallable.--July 1946 to September 1955.

Gage.--Water-stage recorder.
Average discharge.--9 years, 35.0 cfs (25,340 acre-ft per year).

Extremes.--Maximum discharge during year, 92 cfs June 26 (gage height, 3.08 ft); maximum
gage helght, 3.46 £t Mar. 10 (backwater from ice); minimum daily discharge, 0.6 cfs May 1.
1946-55: Maximum discharge, 741 efs July 11, 1948 (gage helght, 5.67 ft); minimum
daily, that of May 1, 1955.

Remarks.--Records good except those for periods of 1ce effect, which are poor. Diversions
or lrrigation of about 7,500 acres, of which 300 acres lie below station. During
irrigation season, natural flow is supplemented by releases from Lake Leho (capacity,
about 3,000 acre-ft).

Revisions (water years).~-WSP 1116: 1947.

Rating tables, water year 1954-55, except period of ice effect (gaee
helght, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 6 Apr. 7 to Sept. 30
1.9 4.0 1.5 0.4 2.0 9.1
2.0 7.4 1.6 .9 2.2 19
2.1 11 1.7 1.5 2.5 38
1.8 3.0 3.0 79
1.9 5.4
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oct. Nov, Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 4.4 1o 7 6 7.5 *6 32 0.6 *13 25 12 6.7
2 47| 10 *7.5 [ 7 6 28 7 13 20 12 6.3
3 5.4 9.7 8 6 6.5 5.5 14 .8 17 19 12 6.7
4 5.7 9.7 8.5 6 6.5 5.5 13 .8 16 22 9.4 7.1
5 5.7 9.4 9 6 6.5 5.5 14 .9 21 22 6.3 7.4
6 5.4 9.4 ] [ 7 [ 20 1.1 31 23 3.0 5.4
7 5.4 9.4 8 6 7.5 7 29 1.0 27 i 3.2 4.8
8 5.4 9.4 8 6 7.5 8 40 .9 30 26 3.4 4.8
9 5.4 9.7 ] 6 7.5 9 42 .8 48 29 3.6 5.1
10 5.4 9.7 8.5 6 6.5 ] 36 .8 48 27 2.3 3.4
11 5.4 9.7 9 6 7 9 25 .8 38 27 1.9 1.4
12 5.0 9.7 8 6 7.5 8.5 22 .8 33 29 32 1.3
13 5.0 9.7 8 6 7.5 8.5 20 1.5 34 25 6.7 4.6
14 5.0 10 8 6 8 8 21 5.2 38 22 10 7.8
15 5.0 10 8 6 8 8 18 9.6 31 21 13 7.4
16 5.0 10 8 6 8.5 7.5 15 21 59 19 14 5.4
17 5.7 10 8 6 8 7.5 13 23 73 18| I3 5.7
18 6.0 10 8.5 6 7.5 7.5 14 18 58 11 10 6.3
19 6.3 9.7 9 6 7 7 13 17 48 I 4.0 3.3
20 6.0 9.7 9 6 7 7 8.6 15 43 12 3.8 1.1
21 5.7 9.7 9 6 6.5 7 6.7 15 37 13 4.0 1.8
22 5.7 9.7 9 6 6.5 7 6.3 21 31 14 4.0 6.3
23 5.4 9.4 8.5 6 6.5 6.5 5.7 20 *25 17 4.3 9.6
24 5.7 9.4 7.5 6.5 8 6.5 6.7 33 22 17 4.8 9.6
25 6.0 9.4 7 7.5 3 6.5 7.1 57 24 16 11 1o
26 7.9 9.4 6.5 *8 6 8 *7.1 54 46 15 9.1 10
27 #8.3 9.4 5.5 k3 6 10 7.8 50 29 *15 8.61 *10
28 11 8.6 *6.5 8 6 20 5.1 40 25 15 8.2 10
29 1o 7 6.5 8 - 30 4.0 32 29 14 *8.2 9.6
30 9.7 6 6.5 8 |=----- 36 1.0 27 26 13 6.7 10
31 10 f---=-- 6.5 8 |------| #3F |---=% 23 |---s-- 13 T
Total] 192.7| 282.9| 246.0| 200.0| 195.5| 317.5| 495.1| 492,3] 1,013 602 223.1| 188.9
Mean 6.22 9.43 7.94 6.45 6.98 10.2 16.5 15.9 33.8 19.4 7.20 6.30
Ac-H] 382 561 488 397 388 630 982 976| 2,010 1,190 443 375
Calendar year 1954: Max 49 Min 1.8 Mean 11.4 Ac-ft 8,270
Water year 1954-55: Max 73 Min 0.8 Mean 12.2 Ac~-ft 8,820

Peak discharge (base, 150 cfs).--No peak above base.
scharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 29 to Apr. 6.



MUSSELSHELL RIVER BASIN

Musselshell River near Ryegate, Mont.

79

Location.--Lat 46°18', long 109°12', in lot 6, NWi sec. 2, T. 6 N., R. 20 E., on left bank
mile upstream from Careless Creek and 3 miles east of Ryegate.

Records availlable.--July 1946 to September 1955,

Gage .--Water-stage recorder.

Average discharge.--9 years,

Extremes.--Maximum discharge
gage height, 4.37 £t Apr.

Jan. 11,

1946-55:

12.

flow Aug. 17-28, 1946.

Remarks.--Records good except those for periods of ice effect, which are poor.

verted on left bank in sec. 8, T.

above station or through Careless Creek 1 mile below.
Martinsdale Reservolrs (see
above station, of which 2,70

Rating tables, water year 1954-55, except perlods of ice effect (gage

8' 247).

193 cfs (139,700 acre-ft per year).

height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Mar. 31

Apr. 1 to Sept. 30

during year, 245 cfs June 27 (gage height, 4.09 ft); maximum
1 (backwater from ice); minimum daily discharge, 4 cfs

Maximum discharge, 6,260 cfs June 17, 1948 (gage height, 10.92 ft); no

Water is
N., R. 17 E., for storage in Deadmans Basin Res-
ervoir (see p. 247), and can be returned to stream by canal at a point abort 10 miles
Some regulation by Durand and
Diversions for irrigation of about 45,200 acres
acres are flood irrigated.

2.7 9.5 2.6 9.6
2.8 14 2.7 12
2.9 20 2.8 17
3.0 29 3.0 36
3.2 52 3.5 106
4.0 220
Discharge, in cublc feet per second, water year October 1954 to September 1955
Day Oct. Nov, - Dec. Jan. Feb. Mar, Apr, May June July Aug. Sept.
1 11 42 10 8 11 7.5] %200 21 46 67 57 19
2 10 39 *13 8 9.5 8 182 23 43 52 51 20
3 1z 40 15 7 8.5 8 145 29 49 75 48 19
4 17 43 16 [ 8.5 7.5 60 27 48 111 48 21
5 20 13 17 6 10 6 24 23 48 122 49| 7TI
6 21 40 14 6 11 6 71 19 51 145 48 21
7 22 38 17 6 11 9 120 46 172 46 13
8 22 37 13 5.5 11 12 141 32 41 T30 43 15
9 19 36 12 5 10 20 122 29 34 124 40 11
10 22 37 14 4.5 9.5 22 172 30 29 119 33 10
11 24 36 12 4 9.5 25 132 22 25 117 25 11
12 23 26 12 1 10 27 92 19 25 119 22 10
13 23 22 14 5 11 27 81 19 *25 108 24 10
14 26 20 14 6 11 *26 80 19 21 95 26 9.8
15 30 20 14 7 12 20 80 21 30 76 27 9.6
16 31 19 14 7 12 16 64 34 73 54 25 9.8
17 31 18 13 7 11 13 56 *48 172 40 24 10
18 31 17 14 [ 9 12 49 51 214 33 23 10
19 25 17 15 5.5 7 12 46 53 *27 22 11
20 24 17 15 5.5 6.5 11 48 38 149 31 22 11
21 19 16 16 5.5 6 12 38 25 106 76 23 12
22 18 17 16 5.5 6 12 34 29 87 69 20 13
23 14 16 14 6 6 11 29 29 67 69 13 12
24 19 16 12 6 6 10 27 34 44 69 11 13
25 35 16 10 [ 6 9.5 28 56 63 72 12 13
26 40 16 9 *7 5.5 10 28 132 101 74 14 14
27 *42 15 7 8 5 11 27 147 182 74 16| *14
28 42 13 *6 9 B 15 24 117 74 22 13
29 46 9 % 10 - 27 22 103 82 75 23 12
30 49 B8 6 11 - 40 Iz 80 71 74 29 11
31 | ZEf----- 7 IT | ------ 80 | ------ 58| =-~=-~-- 65 30| ------
Totall 814 749 387| 204.0| 245.5| 532.5| 2,246] 1,410| =2,292] 2,628 916| 399.2
Mean 26.3 25.0 12.5 6.58 8.77 17.2 74.9 45.5 76.4 84.8 29.5 13.3
Ao-fY 1,610| 1,490 768 405 487| 1,060 4,450| 2,800| 4,550| 5,210| 1,820 792
Calendar year 1954: Max 271 Min 5.6 Mean 53.4 Ac-ft 38,640
Water year 1954-55: Max 214 Min 4 Mean 35.1 Ac-ft 25,440

Peak discharge (base, 1,000 cfs}.--No peak above base.

scharge measurement made on this gay.
Note.--Stage-discharge relation affected by ice Nov. 28 to Dec. 1, Dec. 22 to Apr. 1.



80 MUSSELSHELL RIVER BASIN
Musselshell River near Roundup, Mont.

Location.--Lat 46°26!, long 108°34', in SEL sec. 22, T. 8 N., fli 25 E., on left bank at
61d highway bridge just downstream from Half Breed Creek, 2= miles west of Roundup.

Records available.--May 1946 to September 1947, October 1949 to September 1955.

Gage.--Water-stage recorder. May 22, 1946, to Sept. 30, 1947, wire-welght gage on bridge
at same datum.

Average discharge.--7 years (1946-47, 1949-55), 183 cfs (132,500 acre-ft psr year).

Extremes.--Maximum diicharge during year, 870 cfs July 20 (gage helght, 3.30 ft); minimum
Yy, 5 c¢fs Jan, 12.
19216-47, 1949-55: Maximum discharge, 3,840 cfs Aug. 30, 1951 (gage height, 7.20
£t); minimum, 2.0 c¢fs July 10, 1953.
géoog <)>f June 18, 1948, reached a stage of 11.0 ft, from floodmarks (discharge,
7,4 cfs).

Remarks.--Records good except those for periods of ice effect or no gage-hsight record,
which are poor. Some regulation by Durand, Martinsdale, and Deadmans Basin Reservolrs
(see p. 247). Diversions for irrigation of about 59,600 acres above statlon, of which
about 11,000 acres are flood irrigated.

Revislons (water years).--WSP 1086: 1946.

Rating table, water year 1954-55, except periods of ice effect {gage
height, in feet, and discharge, in cubic feet per second)

0.9 6.0 1.6 73
1.0 9.0 1.8 123
1.1 13 2.0 178
1.2 20 2.2 237
1.4 41 2.4 320
Discharge, in cublic feet per second, water year October 1954 to September 1955
Day Oct. Nov. Dec., Jan. Feb, Mar, Apr, May June July Aug. Sept.
1 *23 47 14 13 16 11 80 55 126 €7 139 89
2 22 21 15 13 15 11 200 62 104 €7 131 80
3 21 41 16 11 15 11 228 84 94 €0 112 80
4 20 39 17 8 15 1o 93 78 91 €0 115 85
5 19 41 18 7 16 g 57 89 96 131 112 90
6 20 42 18 7 17 12 60 73 107 164 110 95
7 21 42 17 7 18 15 89 52 99 283 115 85
8 22 *4]1 16 7 19 20 126 44 89 244 112 80
9 19 41 *14 3] 18 25 142 44 78 216 115 90
10 19 40 13 8 *17 30 147 42 66 195 120 80
11 2e 40| 13 6 17 35 204 37 51 158 126 60
12 22 40| 19 *5) 19 40 *207 31 43 158 110 50
13 19 40 20 8 20 50 187 27 *40 161 84 55
14 18 34 19 8 20 54 198 47 34 131 87 60
15 18 30 19 8 13 54 270 112 56 101 107 50
16 12 30 19 10 17 52 283 91 57 82 101 40
17 9.4 27 18 10, 15 50 234 *118 60 62 99 30
18 8.7 26 19 10| 14 *48 181 128 225 538 80 20
19 9.0 26 19 10 13 45 175 107 306 *70 80 25
20 24 23 9 12 40 172 87 302 129 60 30
21 18 23 19 8 12 39 213 82 219 110 52 35
22 16 22 23 8 11 38 170 73 167 131 62 35
23 14 22 19 9 11 36 139 62 139 147 62 35
24 19 20 17 10| 10 34 134 87 1lo7 147 80 35
25 30 20 15, 11 10 32 131 64 84 139 *59 35
26 29 19 13 12 10 35 126 57 64 147 59 40
27 41 19 12 13 9 38 110 152 104 161 59 *39
28 44 20 11 14| 10 40 80 198 172 161 68 38
29 44 18 11 15 - 40 860 198 164 153 87 29
30 42 15 11 16 42 51 175 96 158 84 32
31 45 |- 12 17 - - 45 ~ ----- 180| - ----- 153 80| ---~~-
Total) 702.1 933 521 301| — 416 1,041 4,527 2,676 3,446 4,283 2,847 1,637
Mean 22.6 31.1 16.8 9.71 14.8 33.6 151 86.3 115, 133 91.8 54,6
Ac-fY 1,390, 1,850, 1,030 597 823| =2,060| 8,980 5,310{ 6,840 8,510| 5,650 3,250
Calendar year 1954: Max 348 Min 8,7 Mean 64.3 Ac-ft 46,520
Water year 1954-55: Max 306 Min 5 Mean 63.3 Ac-ft 46,290

Peak discharge (base, 1,000 c¢fs).--No peak gbove base.

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov, 29 to Dec., 8, Dec, 10, 11, Dec. 24 to Apr. 2.
No gage-height record Sept. 3-26; discharge estimated on basis of recorded range in stage and rec-
ords for station at Musselshell.




MUSSELSHELL RIVER BASIN 81
Musselshell River at Musselshell, Mont.

Location.--Lat 46°32', long 108°06!', in S%SW% sec. 20, T. 9 N., R, 29 E., on left bank
three -quarters of a mile upstream from Hawk Creek and 1 mile west of Musselshell.

Records available.--August 1928 to September 1932 (no winter records), August 1945 -to
eptember 1955,

Gage.--Water-stage recorder. Aug. 15, 1928, to Sept. 30, 1932, chain gage and Aug. 3,
1945, to Oct. 7, 1949, wire-weight gage, at site 1 mile downstream at different datum.

Average discharge.--11 years (1931-32, 1945-55), 188 cfs (136,100 acre-ft per year).

Extremes.-tMaximum discharge during year, 294 cfs June 20 (gage height, 3.11 ft); maximum
§age h1§§ght, 3.75 £t Apr. 5 (backwater from ice); minimum daily discharge, 7 cfs
an. .

1928-32, 1945-55: Maximum discharge, 4,790 cfs June 19, 1948 (gage height, 8.5 ft,
from graph based on gage readings, site and datum then in use), from rating curve ex-
tended above 2,300 cfs; no flow at times.

Maximum stage lmown, about 12 ft May 19, 1917, at former site at datum used August
1945 to September 1949, from information by local residents.

Remarks.--Records good except those for periods of ice effect, which are poor. Some regu-
ation by Durand, Martinsdale, and Deadmans Basin Reservoirs (see p. 247). Diver-
sions for irrigation of about 63,300 acres above station, of which 12,500 scres are
flood irrigated.

Rating table, water year 1954-55, except Perlod of ice effect (gage
helght, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct. 1 to Nov, 23, Sept, 2-30)

1.7 12 2.6 146

1.8 20 2.8 195

2.0 40 3.0 257

2.2 68 3.1 290

2.4 108

Discharge, 1n cubic feet per second, water year October 1354 to September 1355

bDay | oct. Nov. Dec., Jan, Feb, Mar, Apr, May June July Aug, Sept.
1 *20 44 15 14 18 14 50 70 140 86 90 23
2 20 45 14 15 17 14 75 68 119 79 82 39
3 21 15 14 15 16 13 150 81 101 75 72 37
¢ 21 43 15 13 1¢ 12 180 20 86 77 68 41
5 20 40 16 11 14 12 250 88 8z 66 70 41
] 20 40 17 2 15 12 200 84 82 29 70 38
7 21 41 18 9 15 13 138 81 81 127 62 43
8 24 *43 20 9 14 15 94 62 77 241 60 e
9 27 40 *20 9 1z 22 125 54 72 184 62 43
10 28 40 21 8 *]13 26 133 40 75 157 62 39
11 25 40 21 8 13 30 142 39 &8 144 64 45
12 23 40 21 *8 14 35 *198 31 56 125 68 3¢
13 28 40 21 7 15 40 190 24 *56 119 65 26
14 28 40 20 L] 17 50 179 22 49 129 56 23
15 27 39 20 10 i8 56 198 22 43 103 50 24
16 26 27 20 12 18 56 267 90 39 81 59 25
17 28 24 20 13 17 52 26¢ *79 58 58 53 20
18 19 21 20 13 16 *47 228 94 49 43 52 17
19 20 20 20 13 15 44 179 105 180 *30 45 15
20 12 20 22 13 14 42 166 92 270 34 40 13
21 15 20 23 12 14 40 173 &5 241 88 34 20
22 26 19 23 10 13 39 210 68 179 70 29 28
23 31 20 22 10 13 36 164 &6 136 65 29 30
24 28 20 21 11 1z 34 142 64 109 75 36 33
25 25 21 19 12 12z 32 136 48 10 77 *36 33
26 25 21 16 13 12 32 136 46 79 70 28 33
27 31 21 14 14 12 35 131 49 60 75 25 *33
28 32 21 13 15 13 38 119 107 79 96 24 38
29 44 20 12 16 - 40 99 159 133 113 23 39
30 44 18 12 17 42 79 161 123 105 27 37
31 43} - - - 13 8| ----- 45| - ----- 153 ------ 88 31f------
Total] 798 933 563 365 406| 1,018| 4,795| 2,302| 3,023( 2,975| 1,572 956
Mean 25.7 31.1 18.2 11.8 14.5 32.8 160 74.3 101 96.0 50,7 31,9
Ac-ff 1,580 1,850| 1,120 724 805 2,ozoj 9,510| ¢,570{ 6,000| 5,%00| 3,120{ 1,900
Calendar year 1954: Max 267 Min 10 Mean 57.2 Ac-ft 41,420
Water year 1954-55: Max 270 Min 7 Mean 54,0 Ac-ft 39,100

Peak discharge (base, 1,000 cfs).—-No peak above base.
1scharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 24 to Apr. 6 (no gage-height re-ord Dec. 2-3).



82 MUSSELSHELL RIVER BASIN
McDonald Creek at Winnett, Mont.

Location.--Lat 47°00', long 108°20', in NEf sec. 6, T. 14 N., R. 27 E., at Winnett, about
12 miles upstream from mouth.

Records available.--April 1930 to December 1932, February 1934 to September 1945, February
0 September 1955.

Gage .-~Wire-weight gage and crest-stage indicator; gage read twice daily. Apr. 18, 1930,
o Dec, 5, 1932, Feb, 4, 1934, to Sept. 30, 1945, at sites within 1 mile of present
site at different datums.

Average discharge.--12 years (1930-31, 1934-36, 1938-45, 1953-55), 15.5 cfr (11,220 acre-ft
per year).

Extremes .--Maximum discharge during year, 241 cfs Apr. 11 (gage height, 4.29 ft, from
graph based on gage readings); no flow for many days.
1930-32, 1934-45, 1953-55: Maximum discharge, 900 cfs May 15 or 16, 1942 (gage
height, 8.48 ft, from floodmark, present datum), from rating curve exterded above 500
cfs; no flow at times.

Remarks.--Records poor. Small reservoirs in headwaters. Diversions for irrigation of
several thousand acres above station.

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day Oct. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 0.4 o} Q 0.1 9 1 10 63 2.6 0.2

2 .5 ° g s T -6 10 3.0 5

3 .5 o [} .1 0 .4 9.4 57 2.1 .6

4 .5 .1 o 0 3} .3 7.9 57 2.2 .6

5 .6 .1 0 T 0 .2 b 57 2.4 .6

6 .6 .7 .1 o [ o .2 13 45 4.0 .4

7 .8 .6 .1 o .1 .1 5 19 41 4.5 .2

8 .8 .6 .1 [} B .3 16 17 36 3.9 4

9 1.0 .6 .1 o o .5 44 15 35 4.2 1.0

10 1.1 .6 .1 o [ .8{ 135 15 31 3.6 .

11 1.2 .7 .1 [ o 2.0| 217 17 22 3.7 .8

12 1.2 .6 .1 0 .1 1.0| 185 17 9.8 9.0 .8

13 1.2 .6 .1 o .1 5] 134 16 7.9 4.2 .7

14 1.3 .6 .1 o .1 .2| 118 16 7.2 3.0 .6

15 1.5 .5 .1 [ .1 .1 63 14 7.0 4.5 .8

16 1.6 e .1 ] .1 .1 26 30 6.7 4.7 .6

17 1.7 " .1 [ *.1 .1 33 25 5.3 4.2 .5

18 .1 o o .1 33 27 4.2 3.1 .5

19 .1 3} o .1 31 18 3.7 2.5 4

20 .1 o o o 24 18 3.5 2.3 .2

21 .1 [ [} o 42 18 *3.4 *1,7 .3

22 *.1 o [} 0 65 23 3.0 1.6 .2

23 .1 o o o 27 23 4.1 2.1 .2

24 .1 [+ [ 0 21 25 3.4 1.7 *Q

25 .1 *0 (<] [¢] *24 26 2.3 1.8 T

26 o .1 o o 20 28 1.7 14 [} (*)
27 [o} a o 2 19 *31 T7| 9.9 0

28 o .1 o *4 14 39 1.9 .1 0

29 4] .1 - 7 12 43 1.9 o} <]

30 [ B R Z 12 46 2.2 T 0

31 0 A -eemes 2 |------ 58 |[------ [+ 0 |=-----
Total 2.2 0.6 1.1 24.911,320.7{ 684.3| 577.9| 106.6 11.9 o
Mean 0.07 0.02 0.04 0.80 44.0 22.1 19.3 3.44 0.38 T 0
Ac-£4 4.4 1.2 2.2 49| 2,620| 1,360| 1,150 211 24 o
Calendar year 1954: Max 36 Min o Mean 1.62 Ac-ft 1,170

Water year 1954-55: Max 217 Min o Mean 7.59 Ac-ft 5,500

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Nov. 27 to Apr. 7 (no gage-height record Jan. 30,
31, Feb. 2, 4, 6-16, Apr. 3-6).



MUSSELSHELL RIVER BASIN 83
Flatwillow Creek near Flatwillow, Mont.

Location.--Lat 46°47', long 108°37', in NE} sec. 19, T. 12 N., R. 25 E., on left bank
(a:f Zkimmerman Ranch, 12 miles upstream from Flatwillow and 14 miles upstream from Pike
reek.

Drainage area.--195 sg mi.

Records available.--May 1911 to September 1932, February 1934 to September 1955. No
winter records for several years prior to 1935.

Gage.--Wire-weight gage and masonry control; gage read twice daily. Prior to Apr. 17,
918, staff gage at site 4 miles downstream at different datum. Apr. 17, 1918, to
Sept. 30, 1938, chain gage at site 300 ft upstream at different datum.

Average discharge.--32 years (1913-16, 1918-19, 1920-21, 1922-23, 1924-26, 1927-28, 1930~
32, 1934-55), 21.1 cfs (15,280 acre-ft per year).

Extremes.--Maximum discharge during year, 96 cfs May 17 (gage helght, 2.96 ft, from graph
ased on gage readings); no flow for many days.
1911-32, 1934-55: Maximum discharge observed, 954 cfs June 4-10, 1917; no flow at
times.

Remarks .~-Records fair except those for periods of ice effect, which are poor. Diver-
slons for irrigation of about 9,000 acres above station when water is available.

Rating tables, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Nov. 17)

Oct. 1 to Mar, 31 Apr. 1 to Sept. 30
0.9 [¢] 0.7 [¢] 1.4 9.6
1.0 3 .8 .2 1.6 17
1.1 1.2 .9 .8 1.8 27
1.0 1.3 2.0 38
1.1 2.5 3.0 98
1.2 4.1
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 9 0.5 3.0 3.0 3.0 10 53 78 38 4.6
2 4] 1.0 3.0 3.0 3.0 22 58 90 36 3.9
3 o 1.5 2.5 3.0 2.5 30 73 94 33 3.0
4 [ 1.5 2.5 2.5 2.5 20 89 89 23 2.5
S o] 1.5 2.5 3.0 2.8 15 86 88 33 3.0
6 (] 1.5 2.5 3.5 3.0 13 86 88 33 2.7
7 o 2.0 2.5 4.5 5.0 10 91 89 29 2.3
8 o 1.5 3.0 5.0 7.0 94| 88 29 1.9
9 o] 1.5 3.0 4.0 7.0 16 94 83 29 1.4
10 o} 1.5 3.0 3.5 7.0 20 89 81 29 1.5
11 o 1.5 3.0 4.5 6.5 37 83 78 29 1.2
12 ] 2.0 2.5 5.0 8.0 52 79 72 29 .8
13 Q 2.0 3.0 5.5 5.5 87 84 68 24 4
14 o 2.0 3.0 6.0 5.0 66 84 66 21 .4
15 ] 2.0 3.0 6.0 4.5 85 85 66 19 .5
16 o] 2.0 2.5 5.5 4.0 64 93 62 15 Wd
17 .2 2.5 2.5 *5.0 4.0 54 92 62 13 Q
18 .4 3.0 2,0 4.5 4.0 49 74 64 12 °
19 .8 3.0 2.0 4.0 4.0 83 66 60 9.9 o
20 .8 2.5 2.0 4.0 5.5 69 59 56 9.6 o
21 (*) .8 3.0 2,0 4.0 3.5 66 55 *49| %12 [}
22 .8 *3.5 1.5 4.0 3.5 64 57 48 12 o
23 .8 2.5 2.0 3.8 3.5 54 57 45 11 *0
24 .8 2.5 1.8 3.5 3.0 S5 57 42 9.6 o]
25 .8 2.5 *1.85 3.5 2.5 *57 58 46 9.6 o
26 *.9 2.0 2.0 3.0 3.0 54 60 47 9.6 o] (%)
27 % 2.0 2.5 3.0 4.0 52 *58 48 8.4 o]
28 .8 2.5 2.5 3.0 *5.0 52 57 46 6.4 o
29 .5 2.5 2.5 - 5.5 sz 58 42 6.1 .0
30 .5 2.5 2.5 6.5 52 61 38 5.4 o]
31 s 3.0 3.0 8.0y - ----- 68f------ 4.6 0 Je---=-
Total ] 9.7 65.0 76.5 112.8 137.5 1,298 2,258 1,973 598.2 30,2 [+
Mean [s) 0.32 2.10 2.47 4.02 44.4 43.3 72.8 65.8 19.3 0.97 o]
Ac-ft Q 19 129 152 223 273 2,570 4,480 3,910 1,190 60 [s]
Calendar year 1954: Max 22 Min O Mean 4.99 Ac-ft 3,620
Water year 1954-55: Max 94 Min © Mean 18,0 Ac-ft 13,010

#* Discharge measurement or observation of no flow made on this day.
Note.--Stage~dilscharge relation affected by ice Nov. 29 to Mar. 31, Apr. 5-8.
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Location.=--Lat 47°00', long 107°54',

MUSSELSHELL RIVER BASIN

Musselshell River at Mosby, Mont.

in NW} sec, 11, T. 14N., R. 30 E., on downstream

side of highway bridge, half a mile west of Mosby and 6 miles downstream from Box

Elder Creek.

Drainage area.--8,010 sq mi, approximately.

Records available.--May 1929 to September 1932, February 1934 to September 1955.

Gage .--Wire-weight gage read twice daily.

used periodically during high stages in the years 1935-44,

Average discharge.--23 years (1930-32, 1934-55), 235 cfs (170,100 acre-ft per year).

Water-stage recorder at same site and datum

Extremes.--Maximum discharge during year, 1,270 cfs Apr. 14 (gage height, 4.50 ft, from
%gapﬁ based on gage readings); minimum observed, 0.2 cfs Aug. 31 (gage height, 1.36

i929-32, 1934-55: Maximum discharge, 18,000 cfs June 18, 1944 (gage height, 14.43
ft), from rating curve extended above 10,000 cfs; no flow at times.

Remarks.--Records good except those for period of ice effect, which are poor.
Tation by Durand, Martinsdale, and Deadmans Basin Reservoirs (see p. 247).
for irrigation of about 103,000 acres above station.

Rating tables, water year 1954-55, except period of ice effect (gage

Oct. 1 to Mar.

Apr.

1 to Sept. 30

helght, in feet, and discharge, In cubic feet per second)
31

70
115
175
355
930

1,820

Some regu-
Diversions

Discharge, 1n cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug., Sept.,
1 8.0 38 13 13 16 15 101 130 186 20 16 0.4
3 10 40 11 14 17 16 97 121 178 50 22 4
3 8.0 42 11 15 18 16 88 139 208 41 20 4
4 7.2 45 10 16 18 15 85 157 175 36 13 4
B 7.2 48 9 16 17 14 81 115 145 32 11 3
6 10 50 11 14 16 14 83 130 142 34 10 4
7 12 ey 12 12 16 14 142 130 127| 166 6.8 .4
8 12 45 13 10 17 15 133 115 113 54 8.0 4
9 13 45 14 10 17 16 399 106 106 38 6.0 .3
10 12 48 15 10 15 18 597 79 104 92 7.6 4
1 13 48 18 9 14 20 823 62 94 90 6.0 4
12 9.8 48 18 9 15 25 763 50 92| 168 5.2 .3
13 12 48 19 9 17 30 697 48 81| 104 3.2 .4
14 12 48 16 8 18 35 910 42 66 60 8.8 7.6
15 13 45 18 9 19 40 976 41 56 46 13 13
16 13 48 19 10 20 50 691 70 66 40 17 9.6
17 13 45 20 11 *19 55 638 115 54 29 14 10
18 13 40 20 11 18 60 597 169, 38 14 7.6 14
19 13 30 20 11 17 60 520 106 33 8.0 5.6 14
20 13 26 22 10 17 58 372 66 48 7.2 4.4 14
21 *13 23 25 9 16 55 360 50 *133] %12 3.6

22 12 22 *26 8 16 50 382 47 192 3.8 3.1

23 13 22 25 7 15 45 366 48 160 2.4/ 31

24 16 20 24 6 15 40 305 58 115 1.8| *11

25 17 20 22 *5 *14 38 *246 68 90 3] 2.8

26 18 *20 20 7 14 37 210 70 70| 232 1.8

27 19 19 18 9 14 37 192 *72 58 68 1.0

28 20 19 15 11 14 *39 182 92 42 36 .6

29 20 18| 14 13 - 50 192 94 32 17 .5

30 2 . 15| 13 14[" """ 70 148| 108 21 8.8 .4

31 27 |----77 13 15/ ----=- 90[ - -==-=- 189|----7= 6.4 .3

Total  421.2| 1,070 524 331 459 1,137{ 11,374 2,865 3,023|1,519.6| 259.,1| 194.5
Mean 13,6 35.7 16.9 10.7 16.4 36.7 379 92.4 101 49.0 8.36 6.48

Ac-£Y 835/ 2,120 1,040 657 910/ 2,260| 22,560| 5,680 6,000/ 3,010 514 386
Calendar year 1954: Max 1,580 Min ©O Mean 71.0 ! Ac-ft 51,400

Water year 1954-55: Max 976 Min 0.3 Mean 63.5 Ac-ft 45,970

Peak dlscharge (base, 1,000 cfs).--Apr. 14 (11 p.m.) 1,270 cfs (4,50 ft}.

* Discharge measurement made on this day,
Note.--Stage-dlscharge relation affected by lce Nov. 28 to Mar. 31 (no gage-height record Dec. 16-

21, 23, 24).



DRY CREEK BASIN 85
Dry Creek near Van Norman, Mont.

Location.--Lat 47°21', long 106°22', in NWi sec. 3, T. 18 N., R. 42 E., on left bank
500 Tt downstream from Little Dry Creek, 1.2 miles southeast of Van Norman, and 26
miles east of Jordan.

Drainage area.--2,530 sq ml, approximately.

Records avallable.--October 1939 to September 1955 (discharge measurements only, October
0 March 1949).

Gage.--Water-stage recorder.
Average discharge.--14 years, 59.4 cfs (43,000 acre-ft per year).
Extremes.--Maximum discharge during year, 1,600 cfs July 6 (gage height, 5.01 ft); no
T Tlow at times.
1939-55: Maximum discharge, 24,600 cfs Mar. 21, 1947 (gage helght, 13.£9 ft); max-
imum gage helght, 15.26 ft Mar. 21, 1947 (ice Jjam); no flow at times 1n each year.

Remarks.--Records falr except those for periods of 1lce effect, which are poor. Few small
versions for 1rrigation of hay meadows above station.

Revisions (water years).--WSP 1209: 1347(M).

Rating table, water year 1954-55, except perlods of 1lce effect (gage helght,
in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 1 to Nov. 27, Dee, 4-26, Apr. 2-18)

1.4 0 2.0 29
1.5 .2 2.5 140
1.6 .8 3.0 285
1.7 2.1 3.5 490
1.8 6.3 4.0 780
1.9 15
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oct. Nov, Dec. Jan, Feb, Mar, Apr. May June July Aug. Sept.
1 5.7 5.7 1.8 0.7 0 ol 30 5.1 7.7 19 10 0.2
2 5.7 5.7 1.8 .6 *Q 0 19 4.6 6.9 13 13 .2
3 3.3 6.3 2.0 .5 0 o 21 23 6.3 9.2 6.9 .1
4 3.0 6.5 2.4 .4 4 o| 227 *19 5.1 9.2 4.1 ]
5 5.0 *6.3 z.4 4 o o| 71z 26 4.1| s23 3.0 4
6 3.0 5.1 2.1 .3 o o] 148 40 4.1 604 2.4 0
7 2,7 5.1 2.4 .2 o 10| 113 2 3.3 155 2,1 *0
8 2.4 5.1 1.8 .1 0 200 *118 14 2.4 78 1.2 [
9 2.4 4.1 *1.8 ) [ *916| 132 11 2.4 50 *1.2 [}
10 2.4 3.7 1.8 0 0 B0O| 115 7.7 2.4 33 1.1 0
11 2.4 3.7 1.8 0 0 600| 148 6.3 2.4 2 1.0 0
12 1.6 3.3 1.6 0 ) 00| 148 6.3 2.1 21 .9 0
13 1.8 3.3 2.1 0 0 150{ 120 4.6 2.1 *18 .9 0
14 *1.6 3.3 1.8 0 o *50 78 4.6 1.6 14 .9 [}
15 1.8 3.3 2.1 0 1 40 63 4.1 1.4 12 .9 0
16 2.1 3.3 1.6 0 2 40 42 8.3 1.6 10 .8 ]
17 2,1 3.3 1.8 0 20 40 35 18 2.1 7.7 .7 o
18 2.1 3.0 2.1 o 60 3 28 12 2.1 5.1 .7 o]
19 2.1 3.0 2.1 0 80 20 25 30 *1,8 3.7 .6 ]
20 1.8 2.7 1.8 0 &0 2 22 44 2.0 3.0 .5 0
21 1.8 EN 2.1 0 40 20 19 2 4.6 2.7 .4 [¢]
22 1.8 3.0 2.4 ] 2 20 14 15 3.0 2.7 .4 0
23 2.4 2.7 1.8 0 10 20 11 13 1.8 2,4 .9 0
24 8.6 2.7 2.1 0 5 10 9.2 26 1.2 2.1 .8 0
25 1z 2.7 2,1 0 2 10 9.2 2 .9 1.8 .6 0
26 8.4 2.7 1.8 o 1 10 8.4 50 71 1.8 6 0
27 6.9 2.4 1.5 0 o 10 8.4 56 187 30 5 [}
28 7.7 2.2 1.1 0 *0 10 6.3 28 psry 195 4 [¢]
29 8.4 2.0 1.0 0 - 10 6.9 19 67 84 .3 .2
30 6.9 1.9 .9 0 |~ - 15 5.1 14 28 10 3 .4
31 6.3/~ -7~ -8 0 |------ 20| - --TTF B.4|-"" """ 6.5 BTt
Totall 120,2| 110.9 56.7 3.2 301 3,371|1,942.1] 583.,0| 542.4|1,954.7 58.4 1.1
Mean 5.88 5.70 1.83 0.10 10.8 109 64.7 18.8 18.1 63.1 1.88 0,04
Ac-fY 238 220 112 6.3 597| 6,690 3,850{ 1,160/ 1,080 3,880 116 2.2
Calendar year 1954: Max 3,570 Min O Mean 45.4 Ac-ft 32,860
Water year 1954-55: Max 916 Min 0 Mean 24.8 Ac-ft 17,950

Peak discharge (base, 400 cfs).--Mar. 9 (1 a.m.) discharge unknown (4.88 ft); Apr. 4 (7 p.m,)
550 cfs (3.77 ft); June 26 (11:30 p.m.) 510 cfs (3.47 £t); July 6 (9 a.m.) 1,600 efs (5.01 ft);
July 28 (12:30 a,m.) 667 cfs (3.82 ft),

* Discharge measurement or observation of no flow made on this day.

Note.--3tage-discharge relation affected by ice Nov. 28 to Dec. 3, Dec. 27 to Apr. 1 (no gage-
height record Mar. 20-28).
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Fort Peck Reservoir at Fort Peck, Mont.

Location.--Lat 48°00'26", long 106°23'49", in sec. 14, T. 26 N., R. 41 E., in No. 4
emergency gate shaft of dam on Missourl River at Fort Peck, 2 mlles downstream from
Bear Creek, 93 mlles southwest of Nashua, and about 9% miles upstream from Milk River.

Dralnage area.--57,725 sq mi.

Records avallable.--October 1938 to September 1955. June 1937 to September 1938 in
es ol office of Missourl River Division, Corps of Engineers.

Gage.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929. Prior
0 May 1, 1941, tape gage at same sife and datum.

Extremes.--Maximum contents during year, 10,830,000 acre-ft Oct. 1 (elevation, 2,211.73
; minimum, 6,358,000 acre-ft Sept. 30 (elevation, 2,181.94 ft).
)1937-55: Maximum contents, 17,550,000 acre-ft July 15, 1948 (elevation, 2,244.80
t).

Remarks.--Reservoir is formed by earth-fill dam; storage began in 1937; dan completed in
1939. Usable capaclty, 18,800,000 acre-ft between elevations 2,095 ft (lowest outlet)
and 2,250 ft (top of 25-foot gates). Elevation of crest of spillway, 2,225 ft. Dead
storage below elevation 2,095 ft, 617,000 acre-ft. Filgures given herein represent
contents above elevation 2,095 ft. Water 1s stored for navigation, flood control, and
power generation. Elevations materially affected by wind.

Cooperation.--Elevations furnished by Corps of Engineers.

Month-end elevation and contents, water year October 1954 to September 1955

Change in conterts
Date Elevation Contents gﬁring month
(feet)t (acre-feet) (acre-feet )
Sept . 2,211.80 10,840,000 =

Oct. 3 2,204.37 9,594,000 -1,246,000
Nov. 2,203.19 9,403,000 -191,000
2,203.07 9,384,000 -19,000
~ - -2,736,000
“2,202.63 | 9,314,000 -70,000
2,202.82 9,344,000 +30,000
2,202.71 9,326,000 -18,000
2,204.48 9,611,000 +285,000
2,205.12 9,716,000 +105,000
2,205.38 9,758,000 +42,000
July 2,199.82 8,872,000 ~886,000
Aug. 2,191.34 7,616,000 -1,256,000
Sept. 2,181.94 6,358,000 -1,258,000
Water year 1954-55.. - - -4,482,000

*+ Elevation at 12 p.m.



MISSOURI RIVER MAIN STEM 87
Missourl River below Fort Peck Dam, Mont.

Location.--Iat 48°02'30", long 106°21'10", in Nw% sec, 6, T. 26 N., R. 42 E., on right
about 2 miles upstream from Milk River, 6 miles south of Nashua, and 8 miles
downstream from Fort Peck Dam.

Drainage area.--57,800 sq mi, approximately.
Records available.--March 1934 to September 1955.

Gage.--Water-stage recorder. Datum of gage is 2,020.00 ft above mean sea level, datum
of 1929 (Corps of Engineers benchmark). Prior to Apr. 14, 1938, at site 0.7 mile up-
stream at different datum.

Average discharge.--5 years (1934-39, prior to Fort Peck Reservolr reaching overational
Tevel), 6,315 cfs (4,595,000 acre-ft per year); 12 years (1943-55, after onerational
level in Fort Peck Reservolr was reached), 10,230 cfs (7,406,000 acre-ft psr year).

Extrenes,--Maximum discharge during year, 31,600 cfs Sept. 19 (gage helght, 8.29 ft); min-
Tmum daily, 4,640 cfs Dec. 26.
1934-55: Maximum discharge, 51,000 cfs (includes 82,000 cfs inflow from spillway
1 mile downstream from station) Aug. 8, 1946; maximum gage height observed, 12.30 ft
Mar. 10, 1936 (ice jam), site and datum then in use; maximum daily reverse flow, 400
cfs3Mar. 29, 1943 (backwater from Milk River); minimum gage height, 0.38 % June 7,
1943.

Remarks.--Records good except those for periods of ice effect, which are fair. Discharge
measurements generally made three times a month. Diverslons for irrigation of about
860,000 acres above station. Flow completely regulated by Fort Peck Reservoir (see
preceding page).

Discharge, in cubic feet per second, water year October 1954 to September 1855

Oct. Nov. Dec. Jan. Peb, Mar. Apr. May June July Aug. Sept.

28,100 20,500} 5,690{ 5,560( 6,020 5,500| 7,500 5,880 11,700| 20,800| 27,000| 25,400
27,800| 20,500| 5,600! 5,190 4,880 5,500 7,500 6,090| 11,600 20,900| 25,400| 25,800
27,800 20,500 5,190} 5,880 5,390 5,500 7,500 7,120 11,600| 20,500 26,200| 25,600
28,200 20,100} 5,030} 6,320 5,190 6,000 6,500{ 7,090] 11,600] 20,100 26,200)| 25,200
28,000 18,200 4,990| 6,220{ 5,510 6,000 6,390{ 11,000! 20,900| 26,600 25,800

28,200| 18,200| 5,080 6,140 5,260 5,500

8

7 6,520| 10,900 23,500| 26,400| 25,800
27,700| 18,200 5,300 6,240{ 5,230{ 6,000 8

8

8

00

00

od| 6,420 11,900| 25,900| 26,200{ 26,000
28,400| 16,900 5,530 5,900 5,560{ 6,000 o| 7,650| 11,300| 27,000| 26,800 25,800
,200| 13,900| 6,020 5,530 5,740| 7,000 00| 11,900| 11,600{ 27,400 26,100| 20,700
10 | 27,600| 10,500 6,000| 5,880| 6,000{ 6,500( 7,000| 13,100 11,900 27,000| 26,000( 17,700

WO~ NEUENH g

11 27,400 7,940 5,760{ 6,340 6,000 6,490{ 7,740| 11,100| 11,600} 27,500| 26,400| 19,000
12 27,300| 5,740] 5,300; 6,490| 6,000 7,540{ 8,360| 10,700| 11,000| 28,100| 26,300| 21,500
13 27,400| 5,370 5,510 6,420| 5,500 7,600/ 8,090| 11,700{ 11,000| 27,900 26,600| 24,100
14 27,600| 5,260] 5,740 6,140 6,000 7,800| 7,970| 11,600} 11,300| 27,000 25,900( 26,400
15 27,200/ 5,230{ 5,720 5,950 5,970} 7,600| 7,740/ 10,900} 11,600} 27,200 26,300 28,300

18 27,200 5,670 5,720 5,650 5,300 7,480 7,830/ 10,100 11,200| 27,400 26,400( 29,600
17 27,200 5,120 5,850 5,810| 5,140 7,420/ 8,030| 11,300 12,000| 27,400 25,900 29,300
18 27,300 4,990( 5,650} 6,340 6,000 7,420| 7,800/ 12,500( 11,400 27,000| 26,400| 29,200
19 27,300 5,140| 5,140 6,330/ 6,000} 7,420 8,180 11,700| 10,800| 26,800| 26,400| 29,200
20 27,100f 5,060 4,900 6,160 5,500 7,540 8,150| 11,800] 1I,300| 25,800| 26,000| 29,600

21 27,300 5,010{ 5,620 6,440 5,500 7,540{ 8,360| 12,400( 11,600| 27,000 26,100 30,000
22 27,500f 4,770 5,690 6,000/ 5,500 7,510, 8,390| 11,800| 11,600 26,500| 26,000 29,000
23 27,500 3 5,670 5,500, 6,000 7,680! 8,270 1l2,100| 13,900| 27,000 25,500} 29,100
24 26,800 5,280| 5,830 6,000/ 6,000 7,680 8,030/ 12,700| 17,200| 27,200 26, 29,900
25 24,500 5,230 5,350 6,000 6,000 7,500 7,450| 12,900| 20,300| 27,000| 26,000| 29,700

26 22,100| 4,790 4,640| 6,000 6,000 7,500 7,800 12,800\ 20,300 27,200| 26,100| 29,700
27 20,100 5,170| 5,460| 6,000| 5,500 7,510 7,540{ 11,900| 20,800| 27,100| 26,200| 29,400
28 18,200{ 4,970 6,120 6,000 6,000 6,840 7,450/ 12,200| 20,800 26,800| 25,600{ 29,500

29 17,100 5,080 6,020{ 6,000 - 6,600/ 7,650] 11,100 21,000( 26,300| 25,500| 30,000
30 207500 5,510| 6.360f 5,000 ----- 6,390 7,060 10,900 35,600| 26,900| 26,000 29,400
31 20,200~ = ~~- -| €,560| 5,780 ------ 7,450{ - --=--| 11,800|----~-~| 26,900| 25,800f -=----

Totall 803,800{ 283,640| 172,840( 185,270| 158,690| 213,810} 233,390] 324 ,260( 406,400| 802,000| 811,700 805, 700
Mean| 25,930 9,455 5,575 5,976| 5,668 6,897 7,780| 10,460| 13,550| 25,870| 26,180| 26,860
Ac-TH $1,594|562,600( 342,800{ 367,500] 314,800 424,100| 462, 900| 643,200{806,100| #1,591| #%1,610| #1,598

Calendar year 1954: Max 31,000 Min 3,250 Mean 11,480 Ac-ft 8,314,000
Water year 1954-55: Max 30,000 Min ¢,640 Mean 14,250 Ae-ft 10,320,000

% Expressed in thousands.
Note.--Stage-discharge relation affected by ice Jjan. 22-31, Feb, 18 to Mar. 10, Mar. 25, 28§,
Apr. 1-10 (no gage-height record Feb. 10-14),

418816 O -57 -7
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South Fork Milk River near international boundary

(International gaging station)

Location.~-Lat 49°00'50", long 112°32'20", in NWi sec. 6, T. 1, R. 19 W., fourth meridian,
on 1eft bank 1 mile north of international boundary, 19 miles upstream from mouth, and
20 miles west of Milk River, Alberta.

Drainage area.--433 sq mi.

Records avallable.--March 1931 to October 1955 (seasonal records only). April 1905 to
Qctober at site 27 miles upstream and 5 miles south of international boundary
{published as "near Browning, Mont." April 1905 to September 1916); records not equiv-
alent.

Altitude of gage 3,810 ft (from topographic mep). Mar. 1,

Gage.~-Water-stage recorder.
Prior to Mar. 5,

931, to Aug. 8, 1948, water-stage recorder at site 500 f't upstream.
1954, at datum 1.0 ft higher.

e during season, 2,680 cfs May 19 (gage height, 5.29 ft); maxi-
Apr. 8 (ice jam); minimum discharge, 3.5 cfs Sert. 7, 8 (gage
height, 1,04 ft)

1931-55: Maxilmum discharge 4,750 cfs (revised) June 18, 1948 (gage teight, 6,83
ft), from rating curve exten ed above 1,300 cfs; no flow at times.

Revisions.--The figures of maximum discharge for some water years have been revised,
as shown In the following table. They supersede figures published in the water-supply
papers 1indicated.

Extremes.--Maximum d-ischar-%
mum gage height, 6.61 f

Water Discharge Gage helght
wsP year bate (efs) (feet%
761 1934 | June 9, 1934 1,320 3.56
786 1935 | Apr. 17, 1935 1,790 4.05
806 1936 | Apr. 11, 1936 1,560 3.82
826 1937 | June 13, 1937 2,560 4.82
956 1942 | Apr. 3, 1942 1,380 3.60
1086 1947 | Mar. 22, 1947 1,450 4.85
1116 1948 | June 18, 1948 4,750 6.83

Remarks.--Records good except those fgr periods of ice effect or no gage-helght record,
which are fair. Several small diversions for irrigation above station.

Cooperation.--This is one of the international ga%mg stations maintalned jcintly by the
{;nifea States and Canada under the Boundary Wafers Treaty. Records collected and com-
piled Jointly with the Water Resources Division, Department of Northern Affalrs and
National Resources, Canada.

Revisions.--Revised figures of discharge, in cubic feet per second, for high-water periods
n the water years 1935 and 1937, superseding those published in WSP 786 and 826, are
given herewith:

1835 1935-Con.
Apr. 16...¢v000.. 1,140 APr. 23.icccannse 494
17.. 1,790
«. 1,620 1937
1,100 June 12.eeevecene 293
768 1,790
748 . 1,390
728 712
Runeff in
Month Cfs-days Maximum Minimum Mean acre-fiet
April 1935......... 10,176 1,790 - 339 20,180
June 1937....... een 7,185 1,790 54 240 14,250




MILK RIVER BASIN 89

South Fork Milk River near internatiocnal boundary-~Continued

Rating table, Mar. 1 to Oct. 31, 1955, except perlods of ice effect (gage
helght, 1in feet, and discharge, 1n cublc feet per second)
(Shifting-control method used Apr. 14-19)

1,04 3.5 2.0 129
1.1 5.9 2.5 273
1.2 11,0 3.0 497
1.4 26.3 3.5 820
1.6 46.8 4.0 1,260
1.8 85 5.0 2,350

Discharge, in cubic feet per second, March to October 1955

Day Mar. Apr. May June July Aug. | Sept. Oct.
1 *b263 152 262 187 58 9.8 21.3
2 b387 371 226f 152 53 9.3 20,5
3 alo b239 371 226| 145 45.5 7.8 19,7
4 a242 296 259 152 40.9 7.3 19.7
5 h246 324 277 145 37.7 5.9 19,7
8 a246 349 266 140 35.7 4.7 20.5
7 als b246 353 262] 155 33,7 3.5 21,3
8 835 292 232 168 29.9 3.5 21.3
9 *b18 1,080 296 210| 170 24.5 4.7 22.1
10 ba2 1,120 229 190f *140 23.7 7.8 21.3
11 a3s 644 226 181 235 23.7 7.8 18.9
12 b28 *238 *248 178 375 23,7 11.6 30,8
13 a25 a232 303 175 201 22,1 15,7 39.8
14 a23 *226 371 173 157 20.5 12.9 32.7
15 *b20 al9z 248 168 12z 20.5 11.0 29.0
16 al59 147 168 103 20.5 9.3 27.2
17 125 178 162 87 20.5 8.8 26.3
18 *118 526 145 a84 19.7 8,3 25.4
19 109 |_2,220 134| g79 18.1 8.8 24.5
20 16 {71,510 129 a69 17.3 10.4 25.4
21 azo 103 882 1zz a60 16.5 12,2 25.4
22 213 654 116 g49.7 15.7 15.0 26.3
23 296 526 111| g49.7 15.0 20.5 29.0
24 300 402 109| a57 *14.3| 24,5/ 29.0
25 207 445 134 a64 13.6 26,3 28.1
26 168 393 468 a72 12,2| *26,3| 28,1
27 165 *340 319| g79 11.0 24,5 27.2
28 a7s 120 340 *198| g68 11.0 24.5 27.2
29 al2s 100 296 178 S8 1z2.2 23,7 27.2
30 *p178 114 277 190 81 11.6 22.1 b24
31 207 |---==-- 284 |-meoono 51 8.8|------ blg
Totalf 1,111 8,809 (13,849 5‘,968 3,725.4 732.1 388.5 776.9
Mean 35.8 294 447 199 120 23.6 13.0 25,1
Ac-fY 2,200 |17,470 (27,470 11,840 7,390 1,450 771 1,540
Calendar year : Max Min Mean Ac-ft
The season : Max - Min - Mean - Ac-ft 70,130

Peak dischar e (base, 230 ¢fs).--Apr. 10 (3 p,m.) 1,350 cfs (4,10 ft); Apr. 24 (3 m.) 353 cfs
(2 78 Tt); May 2 (7 to 8 p.m.) 450 cfs (2.98 ft); May 19 (7 a.m.) 2,680 efs (5.29 rt June 26 (5 to

p.m. ) §72 ofs (3.06 £t); July 12 (3 a.m.) 806 cfs (3.48 ft).

* Discharge measurement made on this day.

a No gage-helght record; discharge interpolated or estimated on basls of 4 discha»ge measurements,
weather records, and records for stations on nearby streams.

b Stage-discharge relation affected hy ice.

g Computed from once-dally wire-welght-gage readings.
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North Fork Milk River above St. Mary Canal, near Browning, Mont.
(International gaging station)

Location.--Lat 48°59', long 113°03', in NE} sec. 16, T. 37 N., R. 11 W., on left bank 13
miles upstream from outlet of canal, 2 miles south of international boundary, and 29
miles north of Browning, Mont.

Drainage area.--62 sq mi, approximately.

Records available.--May 1911 to July 1912, June to July 1918, June 1921 to September 1955.
shed as "near Browning" 1911-12, 1918. Records usually obtained at thls station
only when St. Mary Canal 1s in operation.

Gage.--Water-stage recorder and concrete control. Altitude of gage 4,220 ft (from topo-
§raphie map). May 8, 1911, to July 6, 1912, June 18 to July 19, 1918, staff gages with-
n 1 mile of present site at different datum.

Extremes .--Maximum discharge during season, 1,400 cfs May 18 (gage height, 6.6 ft, from
oodmarks), from rating curve extended above 110 ¢fs on basis of slope-area determi-
nation at gage height 7.55; minimum recorded, 23,9 cfs Sept. 2 (gage helght, 1.23 ft).
1911-12, 1921-55: Maximum discharge, 2,120 cfs Apr, 22, 1953 (%age helght, 7.55 ft,
from floodmarks in gage well), from rating curve extended above 110 cfs on basis of
slope-area determination of peak flow; no flow Oct. 29, 1942.

Remarks.--Records good except those above 110 cfs, which are fair, Several small diver-
sions for irrigation above station.

Coogeration.--’l‘his is one of the international gaging stations maintained Jointly by the

hited States and Canada under the Boundary Waters Treaty. Record collected and com-

plled jointly with the Water Resources Division, Department of Northern Affairs and
Natlonal Resources, Canada.

Rating table, May 26 to Sept. 30, 1955 (gage height, in feet,
and discharge, in cublc feet per second)

l.2 22.0
1.5 44.7
2.0 95
2.5 155

Discharge, in cubic feet per second, May to September 1955

Day May June July Aug. Sept.
1 - 58 35,5 28.7 25.2
2 - 59 38.8 27.2| 24.5
3 - 66 38.8 27.9 24.5
4 - 83 37,9 28.7 25.8
5 - 66 37.1 28.7 25,8
6 - 80 34,7 27.9 26.5
7 - 55 54 27.2 25.8
8 - 50 39.6 26.5 27.2
9 - 48.2 36.3 26.5 29.4
10 - 47.3 61 26.5 30.9
11 47.3 59 25.8 28.7
12 46.4 43.0 25.8 26.5

*36.3 26.5 25.8
43.9 33.9 27.9 26.5
43.9 33.2 27.2 25.8

-
o

]
>
S
)

41.3 32.4 25.8 26.5
39.6 32.4 25.2 26.5
31.7 25.8 26.5

=
@

RN
3
3
©

19 37.1 30.2| *25.8 26.5
20 36.3 29.4 26.5 27.9
21 - 35.5 29.4 27.9 33.2
22 - 34.7 32.4 27.2 31.7
23 - 34.7] 33.2| *25.8 33.2
24 - 36.3| 32.4 25.8 33.2
25 - 84 36.3 25.8 31.7
26 *74 41.3 35.5 27.2 30.9
27 89 36,3 30.9 26.5 30.2
28 76| 35, 9| 29.4 26.5 29.4
29 74 46.4] 29.4 26.5 *30,2
30 72| 40, 5] 30.9 25.8 30.2
31 64f —=---== 30.2 25.8{ - - ----
Tota.li -11,416.1(1,125.2 828.9 846.7
Mean | 47.2]  36.3 26.7 28.2
Ac-fY - 2,810 2,230 1,640 1,680
Calendar year : Max Min Mean Ac-ft

Water year : Max Min Mean Ac-f%

* Discharge measurement made on this day.
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North Fork Milk River near international boundary
{International gaging station)

Location.--Lat 49°02', long 112°58', in NEf sec, 11, T. 1, R. 23 W., fourth meridian, on
Teft bank 50 ft downstream from highway bridge, 2 miles north of international bound-
ary, 2 miles east of Whiskey Gap, Alberta, and 11 miles southeast of Kimball, Alberta.

Drainage area.--101 sq mi.

Records available.--July 1909 to October 1955, Seasonal records only except for 1912-22.

Gage.--Water-stage recorder. Altitude of gage is 4,120 ft (from topographic map). Prior
o May 1913, staff gage at site 2 miles downstream at different datum. May 1, 1913,
to Apr. 11, 1930, water-stage recorder 800 ft upstream at different datum.

Extremes.--Maximum discharge during season, 988 cfs May 18 (gage helght, 3.95 ft); mini-
mum dally, 7 cfs Mar. 25.

1909-55: Maximum discharge, 2,170 cfs June 17, 1948 (gage height, 6.47 ft), from

rating curve extended above 700 cfs; no flow Mar. 1, 2, 194%,

Remarks.--Records good except those for periods of ice effect, which are fair. Several
small dlversions for irrigation above station. Recorded diversions from St. Mary
River into North Fork Milk River above station are listed below:

Mean Runoff in
Month (cfs) acre-feet
May..... - -

June 284 16,900
July 526 32,350
August 591 36,350
September............ 310 18,460
October......... ciean 0 0
The season - 104,100

For daily flow refer to records for St. Mary Canal at Hudson Bay Divide, near
Browning, Mont. (see WSP 1388).

Cogperation.--This 1s one of the internatioal gaging stations maintained jJoirtly by the
Bniﬁeﬁ States and Canada under the Boundary Waters Treaty. Records collected and com-
plled jointly with the Water Resources Division, Department of Northern Affairs and
National Resources, Canada.

Rating table, Mar. 1 to Oct. 31, 1955, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.0 24.0 2.5 295

1.2 41.0 3.0 481

1.5 78 3.5 736

2.0 169

Discharge, 1n cubic feet per second March to October 1955

Day Mar. Apr. May June July Aug. Sept. oct.
1 1o} *151 80 108 477 633 602 31.4
2 10 90 122 *83 548 628 597 3.4
3 1o 38 91 86 451 628 587 31l.4
4 1o 18 92 88 244 628 592 30.7
5 10 I3 108 89 96 623 592 32.4
6 20 57 91 86 55 628 592 33.3
7 30 154 71 75 158 628 587 2.4
8 24] 154 75 i1z 523 623} 587 31.4
9 *22 268 64 410 618 618 592 30.7
10 32 742 65 447 *670 623 592 31.4
11 43 167 7L 447 681 633 582 31.4
12 47| *104 *77 447 63 577 30.7
13 46 T4 75 451 654 628 | *¥557 30.7
14 36 *59 72 302 654 633 543 30.7
15 *28 47.0 58 214 654 633 504 30.7
16 25 49.0 102 422 654 639 | *434 30.7
17 46 48.0 180 442 665 628 | *321 30.7
18 55 48.0 467 438 665 623 176 30.7
19 36 40.0 628 438 660 623 104 31.4
20 40 43.0 13 434 654 618 75 31.4
21 40 58 286 430 649 628 *52 31.4
22 23 104 280 426 654 633 44.0 31.4
23 17 96 261 430 654 *628 45.0 31.4
24 8 72 298 434 649 628 44.0 31.4
25 1 65 295 519 654 628 40.0 30.7!
26 1o 65 283 447 644 623 33.3 30,7
27 20 54 *334 438 639 618 31.4 30.7
28 28 48.0 361 434 628 613 31.4 30.7
29 82 51 418 *460 628 613 31.4 30.7
30 105 51 418 451 623 608 *31.4 30.7
31 s 120 [-emmmmm 243 [~mmemmn 633 602 {------ 27 ERLEL
Totall 1,040 2,534 6,560 10,088 | 17,501 19,373 [I0,176.9 962.4
Mean 33.5 84.5 212 336 565 625 339 31.0
Ac-fY 2,060 5,030 13,010 20,010 ) 34,710/ 38,430 | 20,190 1,910
Calendar year : Max Min Mean Ac-ft
The season : Max - Min - Mean - Ac-ft 135,400

* Discharge measurement made on this day.
Note.~-Stage-discharge relation affected by ice Mar. 1 to Apr. 10, Oct. 31.
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Milk River at Milk River, Alberta
(International gaging station)

Location.--Lat 49°09', long 112°05', in SEL sec. 28, T. 2, R. 16 W., fourth meridian, on
B ank 700 ft downstream from highway bridge at village of Milk River, Alberta,
and 20 miles downstream from confluence of North and South Forks.

Drainage area.--1,104 sq mi,
scords avallable.--July 1909 to December 1917 and October 1920 to September 1955 in re=-
ports of Geological Survey. July 1909 to September 1955 in reports of Department of
Northern Affalrs and National Resources, Canada.

Gage.--Water-stage recorder. Datum of gage is 3,402.78 ft above mean sea level (Geodetic
Surveys of Canada datum). Prior to June 17, 1919, staff or chain gages at several
sites about 1,000 ft upstream from present site at datum 0.61 ft higher. June 17,
1919, to Nov. 2, 1921, water-stage recorder at site 1,000 ft upstream at datum 0.61 ft
higher. Nov. 3, 1921, to Aug. 28, 1947, water-stage recorder at site 60 ft upstream
at present datum.

Average discharge.~-~39 years (1916-55), 300 cfs (217,200 acre-ft per year).

Extremes.--Maximum discharge during year, 3,430 cfs May 19 (gage height, 6.10 ft}; max-
Imum gage helght, 6.15 ft Apr. 8 Yice Jam); minimum daily discharge, 11 cfs Jan. 11.

1909-55; Maximum discharge, 7,460 cfs May 22, 1927 (gage height, 11.41 ft), by
slope-area determination; no flow at times,

Remarks. -~Records good except those for period of ice effect, which are poor. Since
1917, flow increased during irrigation season by water from St. Mary Cancl (see pre-
ceding page). Several small diversions for irrigation above statlon.

Cooperation.~-This 1s one of the international gaging stations maintailned jointly by the
En[fea States and Canada under the Boundary Waters Treaty. Records collected and com-
plled jolntly with the Water Resources Division, Department of Northern Affairs and
National Resources, Canada.

Rating table, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

1.6 60 4.0 1,470
1.7 90 4.5 1,900
1.9 177 5.0 2,350
2.5 497 5.5 2,820
3,0 792
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 102 86 46 12 *34 19 1,120 212 642 665 665 600
2 102 83 *54 16 76| 18| *1,090 348 475 683 665 595
3 106 83 54 16 23 20 792 624 408 725 653 595
4 *102 80 5S4 *14 22 19 386 543 402 636 647 589
5 110 83 60 15 22 *21 327 *503 447 486 642 589
6 *110 *80 60 18 22 30 311 ! 491 430 316 636 589
7 106 80 58 18 24 41 359 531 436 *279 636 589
8 102 77 54 13 22 50 741 452 392 311 630 589
9 106 77 54 14 20 77 1,680 414 354 689 624 595
10 159 77 54 2 20 77| 1,860 386 595 762 618 600
11 154 77 52 11 20 Vel 1,400 332 647 804 618 600
12 122 77 50 15 20 74 829 321 647| 1,460 630 600
13 106 77 50 17 22 14 566 370 647 1,020 630 595
14 106 77 *48 12 30 *71 *441 480 647 879 630 577
15 106 80 52 2 25 45 343 543 548 804 630 554
16 98 80 54 12 26 41 248 370 386 762 624 514
17 90 80 58 12 22 45 232 343 595 743 618 *452
18 86 77 2 12 26 60 237 600 €12 737 618 359
19 86 77 58 13 23 65 *263 2,280 595 731 618 243
20 80 77 65 14 24 48 217 2,730 583 707 612 159
21 1 77 65 14 20 52 177 1,880 577 695 612 122
22 77 T4 62 13 19 58 222 1,240 566 695 618 *110
23 77 74 48 20 18 46 441 1,080 566 701 618 94
24 83 74 46 24 17 46 475 886 560 707 *618 83
25 86 74 43 36 20 36 441 873 595 719 618 86
26 98 71 34 38 18 30 343 930 725 725 618 83
27 90 71 28 32 20 30 316 *792 930 707 618 80
28 86 56 20 149 274 842 *737 713 612 77
29 90 41 18 402 217 823 671 683 612 T4
30 90 41 16 949 197 798 677 665 606 4
31 90f - - --- - T 898 - ----- 774 |- ----- 665 606 | ------
Totall 3,083 2,238 1,494 610 625 3,665| 16,545| 23,791 | 17,092 21,874 | 19,400 | 11,466
Mean 99.5 74,8 48.2 19.7 22.3 118 552 767 570 706 626 382
Ac-f4 6,120| 4,440| 2,960 1,210 1,240 7,270| 32,820| 47,190 | 33,900 | 43,390 | 38,480 | 22,740
Calendar year 1954: Max 1,480 Min 16 Mean 360 Ac-£t 260,900
Water year 1954-55: Max 2,730 Min 11 Mean 334 Ac-ft 241,800

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov, 27 to Apr. 9,
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Milk River at eastérn crossing of international boundary

(International gaging station)

93

Location.--Lat 49°00'00", long 110°35'30", in NE{ sec. 6, T. 37 N., R. 9 E., on right bank

4 t south of international boundary, 500 ft downstream from Canada Coulee, 3
north of Rudyard, Mont., and 37 miles south of Many Berries, Alberta.

Drainage area.--2,514 '5q mi.
Records available.--August 1909 to September 1955 (few winter records).

miles

Gage.--Water-stage recorder and timber and rock control. Datum of gage is 2,698.4 ft
above mean sea level (International Boundary Survey datum). Prior to Aug. 13, 1913,
staff gages at several sites within a quarter of a mile of present site at varlous
datums. Aug. 13, 1913, to June 13, 1917, water-stage recorder and staff gages at site

200 ft downstream at datum 2.34 ft lower.

Extremes.--Maximum discharge during year, 4,720 cfs July 12 (gage height, 5.71 ft); no flow

ar. 1-6

1909-55: Maximum discharge, 9,530 cfs Mar. 31, 1952 (gage height, 9.34 ft), from
rating curve extended above 2,600 cfs, but may have been higher Mar. 28, 1952; maximum

gage height, 13.65 ft Mar. 28, 1952 (backwater from ice); no flow at times.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Since 1917 flow increased during irrigation season by discharge of St.

Mary Canal (see p. 91). Small diversions for irrigatlon above station.

CcoBeraticn.--This is one of the international gaging stations maintained jcintly by the
nited States and Canada under the Boundary Waters Treaty. Records collected and com-
piled Jointly with the Water Resources Division, Department of Northern Affairs and

Natlonal Resources, Canada.

Revisions (water years).--WSP 1086: 1927, 1935.

Rating table, water year 1954-55, except perlods of lce effect (gage
helght, in feet, and discharge, in cublc feet per second)
(Shifting-control method used July 11-16)

0.0 87 1.5 570

.2 116 2,0 890

.4 160 3.0 1,650

6 217 4.0 2,530

1.0 346 5.0 3,650

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day Cct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 205 96 *ol 730 294 820 626 668| 555
2 148 b99 0| 1,030 275 785 638 650 550
3 136 97 0] 1,480 321 701 680 626 541
4 128 97 O] bl,280 350 560 674 615 541
5 *118 *97 O *b81o 628 487 1,020 585 541
6 116 - 0 b830 590 a48l 729 585 536
7 114 - b2c a950 511 a474 866 580 536
8 116 - b40| bl,060 516 468 a839 565 550
9 111 - *b150( bl,930 526 *437 aglz2 565 555
10 108 - biso| 1,99 492 428| a784 575 575
11 110 - b160 1,820 446 378 757, 5§75 570
12 111 - b180 1,770 442 411 2,740 570 550
13 128 - bl25| *1,100 a544 644 2,170 565 550
14 *155 - b105 a750 646 632 1,600 570 541
15 143 - aso as00 610 668 1,250 565 546
16 132 - b70 a480| 1,190 615 *1,050 *565 541
17 120 - b75 a340 939 662 925 565 531
18 122 - a70 394 a620 a641 *869 565 516
19 114 ~ b6C 842 a570 a620 869 555 478
20 110 - b40 as60 1,920 600 841 560 a403
21 103 - b30 a330| 2,570 575 813 560| a328
22 100 - az2o a300 2,100 565 792 555 253
23 102 - blo *278| al,800 555 764 550 *235
24 96 - *%a10 259) a1,500 546 743 560 208
25 96 - al0o 344| *1,200 541 858 565| *185
26 95 - bl0 502 1,040 560 862 565 163
27 96 - alQ 507 1,050 560 757 555 143
28 97 - b120 420 1,000 632 73 548 130
29 96 - - a290 366 806 911 722 #541 128
30 102 - - b460 321 904 701 722 550 124
31 100} - - --- - ~-----| pago|------ 848|--~--- 674 550 ----~-
Tota. 3,626 - - - - 2,825| 24,273 27,248} 17,658} 29,182 17,766)12,603
Mean 117 - - - - 91.1 809 879 589 94 573 420
Ac~ 7,190 - - - - 5,600| 48,140( 54,050( 35,020 57,880‘ 35,24025,000

Calendar year : Max Min Mean Ac-ft

Water year 1955 : Max - Min - Mean - Ac-ft -

* Discharge measurement or obaervation of no flow made on this day.
*% Field estimate made on this day.

a No gage-height record; discharge interpolated or estimated on basis of weather records, engi-

neers' and observer's notes, and records for station at Milk River, Alberta.
b Stage-discharge relation affected by ice.
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Wild Horse Lake closed basin

Sage Creek at "Q" Ranch, near Wildhorse, Alberta
(International gaging station)
Locatlion.~~Lat 49°07', long 110°13', in NWi sec. 9, T. 2, R. 2 W., fourgh meridian, in

Tberta, on right bank at "Q" Ranch, 3% miles north of ranchhouse, 73 miles north of
Wildhorse customs post at international boundary, and 13% miles nortﬁ o€ Simpson, Mont.

Drainage area.,--164 sq mi.

Records available,--March 1952 to October 1955 in reports of Geological Su-vey. March
1935 to October 1944 and March 1946 to October 1955 in reports of Depar“ment of
Northern Affairs and National Resources, Canada. Seasonal records only.

G .--Water-stage recorder. Altitude of gage 2,900 ft (from topographic map). Mar. 1

o July 31, 1935, staff gage at same site and datum.
Extremes.--Maximum discharge during season, 1,840 cfs Apr. 19 (gage height, 13.06 ft); no
ow at times.

1935~55: Maximum discharge, 3,510 cfs Mar. 29, 1943 (gage height, 15.00 ft); no
flow most of each year.

Remarks.--Records good. Many diversions above station for irrigation.

Cooperation.--This is one of the international gaging stations maintained Jointly by the
United States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled jointly with the Water Resources Division, Department of North-
ern Affalrs and National Resources, Canada.

Rating table, Mar. 1 to Oct. 31, 1955, except period of 1ce effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used July 10 to Aug. 20)

1.3 o} 3.5 46.0
1.5 .2 4.0 66
1.7 .7 5.0 116
1.8 1.4 6.0 175
1.9 2.4 7.0 259
2.0 3.8 8.0 370
2.2 7.2 9.0 511
2.4 11,7 10.0 689
2.6 16.5 11.0 903
3.0 27,7 12.0 1,260
Discharge, in cublic feet per second, March to October 1955
Day Mar. | Apr. May June | July Aug. | Sept.| Oct.
1 o| e12 25,4 *5.7 o 2.8
2 *0| *463 49,2 6.4 .1 2.2 (*)
3 O] 184 56 4.2 .1 1.7
4 0 85 52 2.7 .1 1.1
5 [ 10 38.0 2.2 .1 .9
6 0| 10 27.3 1.9 48.3 N
7 0 10 20.4 3,1 46.0 .5
8 of *244 16.2 2.0 99 4
9 of 863 12.7 1.8 117 .3
10 of 802 13.8 1.2 33.5 2 (*)
11 0| *332 11.5 .9 17.0 .2
12 o| 170 *8,5 L7173 .2
13 o| 112 1.0 .7|1,140 .1
14 o 92 10.8 1.5/7*124 .1 (*)
15 o 68 286 1.2] *40.2 .1
16 5} 32,4 348 .9 25,7 .1
17 [ 21,9/ 355 .9 19.9 .1
18 0 84 78 1,0 15.5 .1
19 0]*L,250 29.5 .8 12.9 .1
20 o| “790 19.9 .4 10.8 o
21 *0| *192 15,7 .2 9.2 0 (*)
22 of *114 13,4 **,1 7.0 0
23 o| 105 13.8 .1 4.5 *0
24 0| *84 14.8 .1 3.8 0
25 o 61 61 .1 3.8 [
26 [ 37.2 40.6 .1 10.6 o
27 [ 48.7 26.5 .1 24,2 *0
28 [ 43,8 327 .1 16,7 0
29 o] *32.1 34,5 0 8.0 0
30 *113 36,5 14.1 ") 4.4 0 (*)
31 382]--=---- 7.6] ~—---=-] 3.6 *Q | -e----
Total 495(6,791.6|2,034.0 40.9(2,019.0 11.9 o}
Mean 16.0 226 65,6 1.36 65,1 0.38 o 0
Ac-fH 982 13,470 4,030 81| 4,000 24 o
Calendar year : Max Min Mean Ac-ft
The season : Max - Min -~ Mean - Ac-ft 22,590

* Dlscharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note.--Stage-discharge relation affected by ice Mar. 30 to Apr. 7 (no gage-height record Apr. 5-7).
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Wild Horse Lake closed basin

Sage Creek at international boundary
(International gaging station)

Location.--Lat 49°00'10", long 110°11'30", in SE} sec. 3, T. 1, R. 2 W., fourth meridian,
n erta, on right bank a quarter of a mile north of {nternational boundary, 1 mile
east of Wild Horse customs post, and 6 mlles north of Simpson, Mont.

Records available.--March 1947 to October 1955 in reports of Geological Survey. March
0 October 1955 in reports of Department of Northern Affairs and National Re-
sources, Canada. Seasonal records only.

Gage.--Water-stage recorder and concrete control., Altitude of gage is 2,800 ft (from
nternatlonal Boundary map). Prior to Sept. 22, 1950, at site half a mile downstream
at different dat;um.

Extremes . --Maximum discharge during season, 49.4 cfs May 18 (gage height, 4.75 ft); no
flow at times.
1947-55: Maximum discharge, 52 cfs Sept. 6, 1951 (gage height, 4.72 ft); no flow
most of each year.

Remarks.--Records poor. Many diversions for irrigation above station. All of the flow
may be diverted at times. During the spring, high-water natural overflow occurs at
many polnts along channel above and below gage.

Cooperation.--This 1s one of the international gaging stations maintained Jolntly by the
United States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Discharge, in cublc feet per second, March to October 1955

Day Mar. Apr. May June July Aug. Sept. { Oct. Nov.
1 o) *18 18 0.1 3

2 (*) b1 18] 16 -1 z

3 *b11 17 16 1 1

4 2 13 13 1 1 (*)
5 1 12 12 1 .8

6 1 10 10 .1 .7

7 *Q 8 5 .5 .5

8 *Q 16 *7 24 @

9 [ 23 7 23 .4

10 [ 15 5 33 .3

11 *4 11 2 26 .3

iz 19 *11 1 16 .2

13 *27 10! 1 18 1

14 27 10 1 35 1

15 13 1) 1 #32 .1

16 10 39 2 29 %1

17 9 48 1 21 .1

18 4 *49| 1 16 )

19 5 43 .5 15 0

20 5 *24 .5 13 o

21 (*) **3 22 12 0 (*)
22 3 20 3 11 0

23 3 19 .2 10 0

24 3 17 .1 8 0

25 3 16 1 7 o

26 6 22 .1 6 [

27 8 22 .1 9 *0

28 10 19 0 12 0

29 13 29 [ 15 0

30 (*) 14 23 o 10 [¢]

3 N R EEE . 19)-=----- 5 0 |------
Totall [ 200 631| 121.3| 409.1 11.1 0
Mean .0 6.67 20.4 4,04 13,2 0.36 0 0
Ac~fY 0 397 1,250 241 811 22 0
Calendar year : Max Min Mean Ac-ft

The Season : Max - Min - Mean - Ac-ft 2,720

* Discharge measurement or observation of no flow made on this day.

*% Pield estimate made on this day.

b Stage-discharge relation affected by 1ce,

Note,-~Stage-~discharge relation affected by vegetation, debris, and irrigators turnsut boards
from Apr. 4 to June 19, and July 7 to Aug., 11,
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Milk River at Havre, Mont.

Location.--Lat 48°33130", long 109°40'10", in SEISEf sec. 5, T. 32 N., R. 16 E., on up-
stream side of highway bridge on 7th Avenue East in Havre, 30 ft downstrzam from Bull
Hook Creek, 9 miles downstream from Big Sandy Creek, and 17 miles downst-eam from
Fresno Dam.

Records available.--May 1898 to September 1922 (no winter records), August 1954 to Sep-
tember 1955.

Gage.--Wire-weight gage. Datum of gage is 2,460.97 ft above mean sea level, datum of

929, Prior to Nov. 2, 1902, wire-weight gage at site half a mile upstrsam at differ-~
ent datum. Nov. 4, 1902, to Nov. 25, 1910, chain gage at datum 0.47 ft higher,

Mar. 9, 1911, to July 13, 1920, chain gage at present datum, July 14, 1920, to

Sept. 30, 1922, chain gage at datum 4.00 ft higher, all at slte 30 ft downstream.

Average discharge.--17 years (1899-1916), prior to operation of St. Mary Caval, 273 cfs
(197,600 acre-rt per year); 6 years (1916-22), 336 cfs (243,300 acre-ft per year).

Extremes.--1954: Maximum discharge observed during period August to September, 532 cfs
Sept. 16 (gage height, 7.72 ft); minimum daily, 318 cfs Sept. 26.

1954-55; Maximum discharge during the water year, 2,670 cfs May 23 (zage height,
11,24 ft, from graph based on gage readings); minimum daily, 20 cfs Feb. 23 to Mar. 6.

1898-1922, 1954-55: Maximum discharge, about 20,000 cfs Apr. 12, 1893 (gage height,
19.3 ft, present datum, from floodmarks), from rating curve extended above 5,200 cfs
by logarithmic plotting; no flow at times in several vears.

Flood of Apr. 3, 1952, reached a stage of 18.6 rt {discharge, about 11,400 efs).

Remarks.--Records poor Aug. 26, 1954, to May 28, 1955, and good thereafter. Bull Hook
Creek flood-control project is designed to bypass damaging floods to Milk River chamnel
several miles downstream. Diversions for irrigation of about 6,000 acres above station.
Since 1917, flow increased during irrigation season by water from St. Mary Canal,
which diverts from St. Mary River near Babb (see p. 91). Flow regulated by Fresno
Reservolr which was completed in 1939 (see p. 247).

Discharge, in cubic feet per second, August to September 1954

Day | Aug.| Sept. Day | Aug. | Sept. Day | Aug. | Sept. Day | Aug. | Sept.
1] - 427 91 - 441 17 | - 462 25 - 321
2| - 427 10 | - 448 18 - 466 26 | 466 318
3 - 452 11 | - 458 19| - 462 27 |*417| E37
4| - 434 12 | - 448 20| - 444 28 | 427| 375
5 - 444 13 - 444 21 - 444 29 438 345
6| - 434 14 | - 448 22 | - 333 30 | 424 348
7 - 444 15 - 462 23 - 321 31 | 448 -
8 - 444 16 - 511 24 - *321

B N - |1lz,453

MeaNiessosnatensannn EERERYEE) cersesena - 415

Runoff in 8cre-feet..vseuiiasaseraeessoscoaosasane - 124,700

* Discharge measurement made on this day.

Discharge, in cubic feet per second, water year Ocfober 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug, Sept.
1 345 261 60 [:1¢] 80 20 140 609 1,230 676 910 720
2 342 261 *90 50 %80 20 150 s02| 1,130 672 848 716
3 345 258 100 50 70 20 160 651 1,200 679 839 724
4 351 264 100 50 70 20 170 658 1,040 690 780 712
5 348 162 100 *50 60 *20 180 654 980 724 758 712
6 354 160 100 50 60 2Q 190 803 915 720 749 712
7 348 172 100 50 50 30 220 794 905 785 960 712
8 354 152 90 50 50 *46 261 803 821 950 980 712
9 336 148 80 40 40 50 303 808 690 900 965 712

10 345 152 8o 40 30 50 336 794 626 790 965 712

11 339 *83 80 40 30 50 *696 740 1,080 844 965 720

%2 *g;g ;2 80 40 30 50 184 720 1,210 830 970 720
3 80 40 30 50 686 724 1,460 798 1,100 720

14 273 76 80 40 40 40 606 758 1,070 794 1,050 728

15 270 11 80 40 40 40 4869 826 703 986 1,070 728

16 258 77 80 40 40 40 427 1,050 940( *1,140 1,100 728

17 134 76 80 40 40 40 330 1,380 930 1,040 1,100 728

18 37 74 90 40 30 40 360 1,420 986 1,120 1,080 724

19 252 17 100 40 30 40 393 1,380 935 1,100 1,070 8l2

20 252 75 100 40 30 40 6721 *1,230 1,150 1,060 1,060 816

21 267 72 100 40 30 30 776 1,350 1,120 1,100 1,050 812

22 255 78 90 40 30 30 693 1,900 1,150 1,100 1,020 754

23 276 72 80 40 20 30 682 2,550 1,150 1,060 1,050 728

24 294 74 70 40 20 30 651 2,540 1,120 1,120 1,040 812

25 264 76 80 40 20 *30 570 2,200 1,130 1,080 1,050 672

26 264 75 [:1¢] 50 21 30 532 *1,980 1,100 1,120 1,080 *672

27 267 76 80 60 20 30 651 1,780 1,040 1,210 1,050 581

28 297 75 60 80 20 40 672 1,700 708 1,120 *870 584

29 294 74 60 . 60 - 50 *623 1,520 700 1,050 940 550

30 261 60 60 90 623 1,480 696 1,010 875 550

31 264 (- -T2 60 120 - ----- 1,350 | -~ =--- 925 830 | ------

Totall 6,829| 3,491 2,510| 1,470 1,110| 1,236 14,086 37,754| 29,915 29,193 | 30,174 | 21,283

Mean 285 116 81.0 47.4 39.6 39.9 469 1,218 997 942 973 709

Ac-ft} 17,510 6,920 4,980 2,920 2,200 2,450| 27,900 74,880| 59,340 57,900 | 59,850 | 42,210

Calendar year 1954: Max - Min - Mean - Ac-ft -
Water year 1954-55: Max 2,550 Min 20 Mean 496 Ac-ft 359,100

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ilce Nov. 30 to Apr. 7.
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Lodge Creek below McRae Coulee, at international boundary

(International gaging station)

Location.--Lat 49°00'20", long 109°431'05", in SW: sec. 5, T. 1, R. 28 W., third meridian,
In Saskatchewan, on right bank a quarter of a mile downstream from McRae Coulee, 0.4
mile north of international boundary, three-quarters of a mile northeast of Willow
Creek customs post, and 31 miles north of Havre, Mont.

Drainage area.--850 sq mi, approximately.

Records available,--October 1951 to November 1955 {seasonal records only). Prior to Oc-
tober 1951, records were collected on both McRae Coulee and Lodge Creek above McRae
Coulee. Summations are equivalent to records at this site.

Gage.--Water-stage recorder. Datum of gage 1s 2,731.0 ft above mean sea level (Inter-
natlonal Boundary Survey datum).

Extremes.--Maximum discharge during season, 3,350 cfs Apr. 19 (gage height, 10.33 ft); no

ow during several months.

1951-55: Maximum discharge, 5,570 cfs (includes inflow from Battle Creek drainage)
Apr. 13, 1952 (gage height, 12.50 ft); maximum gage helght, 12.73 ft Apr. 7, 2
(backwater from ice); no flow at times in each year,

Maximum discharge determined at this site, about 5,700 c¢fs Mar. 30, 1943, on basis
gf rgcords for Lodge Creek at international boundary and McRae Coulee at international

oundary.

Remarks,--Records good except those for perlods of ice effect or no gage-height record,
which are poor. Natural flow affected by storage reservoirs, diversions for irriga-
tion and return flow from irrigated areas.

Cooperation.--This 1s one of the international gaging stations maintained jointly by the
United States and Canada under the Boundary Waters Treaty. Records collected and com-

plled jointly with the Water Resources Division, Department of Northern Affairs and
National Resources, Canada.

Rating table, Mar. 1 to Nov. 8, 1955, except periods of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)
(Shifting-control method used July 6-11, 13-17)

0.8 [} 2,0 55

.9 .2 2.5 201
1.0 .6 3.0 162
1.1 1.2 4.0 322
1.2 3.0 5.0 531
1.4 11,1 6.0 790
1.6 24.5 7.0 1,140
1.8 39.4 2.0 2,240

Discharge, in cublc feet per second, March to November 1955

Day Mer. Apr. May June July Aug. Sept ., Oct. Nov

N 5
1 (*)| #*b740| 130 42.5 1.4 8.8 o) 1.
2 b580] 129 1.7 1.5 5.5 [ 1.4
3 b470( 219 36.4 1.5 8.4 a 1.5
4 b620[ 322 31.1 1.4 8.4 [ 1.6
S a370| 296 30.3 1.4 6.4 o 1.6
6 *%p120| 243 28,9 1.6 5.2 o] 1.6
7 b120; 196 26.0| 203 3.9 o] 1.6
8 v600| 173 22.4| 269 2.8 Q *1.5
9 *b1,970| *161 18.9| 204 2.4 0 -
10 1,040| 148 16.9| 290 1.8 Q -
11 *805| 119 14.9) 212 1.4 [} -
iz 916| 102 13.0{ 123 1.2 .1 -
13 *656| ¥94 11,1 335 1.3 .g -
14 496 114 10,6/1,670 . . -
15 al ad4lo| 126 11|77 8 1.0 -
16 a300| 372 11.7| *270 .8 1.1 -
17 a200| 424 11.1f 190 *%.6 1.1 -
18 536| 432 9.3| 168 .5 1.1 -
19 2,230| 273 7.70 132 .5 1.4 -
20 : *2,180| 201 6.8 101 4 (*) 1.5 -
21 1,110{ 153 6.0 61 4 1.5 -
22 573| 128 *10.6 44.1 3 1.3 -
23 (**) *431] 114 4.3 36.4 .3 1.3 -
24 350 110 4.8 32.6 .2 1.3 -
25 318 94 5.5 36.3 .1 1.4 -
26 285 73 3.9 39.4 ** .1 1.5 -
27 232 63 3.0 65 Q 1.5 -
28 208 54 2.4 62 [ 1.6 -
29 y *168 55 1.6 31.8 o 1.6 -
30 b24 176| _58 .5 19.6 o | 1.6 -
31 b430 *46.4) —mmmmen 14.3 0 1.6 -
Total 483| 19,190{5,222,4| 446.1)5,386.3 63.1 ] 25.2 -
Mean 15.6 640 168 14.9 174 2.04 ol 0.8
Ac-1Y] 958| 38,060| 10,360 885| 10,680 125 o 50 -
The season March : Max Min Mean Ae-ft

to October i Max - Min - Mean - Ac-ft 61,120

#* Discharge measurement or observation of no flow made on this day.

** Field estimate made on this day.

a No gage-height record: discharge interpolated or estimated on basis of engineevs' and observer's
notes,

b Stage-discharge relation affected by ice.
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North Chinook Canal near Havre, Mont.

Location.--Lat 48°49', long 109°28', in SEY sec. 2, T. 35 N., R. 17 E., on right bank
1 mile downstream from headworks of canal, 4 miles upstream from North Ctinook Reser-
voir, and 20 miles northeast of Havre.

Records available.=--May 1928 to October 1955 (seasonal records only).

Gage.--Water-stage recorder. Prior to September 1929, staff gage at same site and datum.

Extremes.--1928-55: Maximum daily discharge, 148 cfs Apr. 14, 15, 1952; no flow at times
each season.

Remarks.--Records poor. Canal diverts water from left bank of Lodge Creek in sec. 3, T.
35 N., R. 17 E.; this water is then stored in North Chinook Reservoir for irrigation of
lands north of Chinook between Lodge Creek and Battle Creek.

Discharge, in cubic feet per second, March to October 1955

Day Mar. Apr. May June July Aug. Sept. et . Nov.,
1 0 b60 43 0 3.2
2 [ 85 47 [ 5.2
3 [ 630 49 0 6.3
4 [ als 55 0 4.5
S [ a5 59 o 1.8 (*)
€ 0 alo 28 o 3.6
7 [¢] a20 28 0 19
8 0 a80 52 *0 39
9 [¢] 2110 51 0 43
10 0 al00 51 ] 39
11 0 as0 51 0 42
12 0 ag0 49 [ 43
13 0 15 49 0 37
14 0 68 49 [ *a60
15 [ 61 50 0 a30
16 [ 57 61 7.4 [}
17 0 57 72 12 0
18 [ 88 T Tz 0
19 0 92 3.2 12 0
20 [ *110 1.8 1 [
21 0 98 3.3 10 0
22 o *80 2.7 7.2 0
23 *0 68 1.7 5.7 0
24 0 63 1.1 4.1 0 (*) (*)
25 [ 80 .8 .1 [
26 o 53 .7 [ o
27 0 39 .8 0 0
28 0 *38 ‘4 0 [¢]
29 b3 38 [¢] [ [¢]
30 b2 37 4] 10 0
31 b4 |~-mmeme [ B o memees
Total 9 1,907| 901.3 91.5| 376.8 [ [
Mean 0.3 83.6 29.1 3.05 12,1 [¢] 0 0
Ac-£Y] 18| 3,780| 1,790 181 747 o 0 o
Calendar year : Max Min Mean Ac-ft
The season : Max - Min . Mean - Ac-ft 6,520

# Discharge measurement or observation of no flow made on this day.

a No gage-helght record; discharge interpolated or estimated on basis of engineers' notes, weather
records, and records for Lodge Creek at international boundary.

b Stage-discharge relation affected by ice.
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Battle Creek above Cypress Lake west inflow canal, near West Plains, Saskatchewan

(International gaging station)

Location.~-Lat 49°26', long 108°41', in NE% sec. 34, T. 5, R. 28 W., third meridian, on
right bank 13 miles north of West Plains and 10 miles north of Senate.

Dralnage area.--240 sq mi.

Records available.--March 1947 to October 1955 in reports of the Geological Survey. March
ctober 1955 in reports of Department of Northern Affairs and National Re-
sources, Canada. Seasonal records only.

Gage . --Water-stage recorder. Altitude of gage is 3,230 ft (information furnished by Depart-
ment of Northern Affairs and National Resources, Canada). Prior to Oct. 13, 1939, at
site 13 miles downstream at different datum.

Extremes.--Maximum discharge during season, 1,280 cfs Apr. 11 (gage helght, 9.69 ft,
ackwater from 1ce); minimum daily, 10 cfs Apr. 4, 5.

1939-55: Maximum discharge, 3,020 cfs (reduced by overflow into Lodge Creek basin
by about 700 to 1,000 cfs) Apr. 14, 1952 (gage height, 10.00 ft, from floadmark), from
rating curve extended above 1,500 cfs on basis of slope-area determination of peak
flow; no flow at times in most years.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
whnich are fair. Several small diversions for irrigation above station.

Cooperation.--This is one of the international gaging stations maintained jointly by the
i?ni'fea States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Rating table, Mar. 1 to Oct. 31, 1955, except periods of ice effect (gage
height, in feet. and discharge, in cubic feet per second)
(Shifting-conbrol method used Apr, 20, 21, July 5-26, Sept., 30 to Oct. 8)

1.7 14,5 3.5 168
1.8 21.0 4.0 220
2.0 34.4 5.0 544
2.5 73 7.0 635
3.0 119 8.5 990
Discharge, in cubic feet per second, March to October 1955
Day Mar. Apr. May June July Aug. Sept. | Oet.
1 al3 al04 194 132 54 51 a20.3 R3.7
2 al3} **v120 *335| 13T 57 18.9| *19.7 32.3
3 als a6s 681 113 56 45,1 20.4 30.3
4 al2 al0 772 116 56 43.6 19.7 *29.6
S als| **pbI0| 716 117 56 *43.6 19.1 28.9
6 al4a a29 550 109 58 42.1 18.4 28.2
7 *bl6 a48] 4201 103 82 39.9 17.8 z28.2
8 b44 b68| 301 98 184 37.8 o 28.2
9 bS1 280 293 94 308 35.1 22.3 28,9
10 b54 *b673 a262 88 171 33.7 24.2 28.2
11 b47 *p983 *232 86 143 33.7 30.3 28.9
12 b37 *bB92| 231 81 156 31.6 32.3 28.9
13 b34 b614 250 78 380 30.3 33,0 29.8
14 b30 493 257 75 *Z92| 30.3 32.3 28.9
15 b28 376 252 79 176 31.0 31.6 28.9
16 b24 *224 261 8o 136 30.3 31.0 28.9
17 b24 225 309 80 111 28.2 31.6 *28.2
18 b23: 221 324 92 93 26.8 31.0 28.9
19 *b22 497 309 83 81 26.2 30.3 29.6
20 b22 794 290 71 76 24.9 30.3 30.3
21 b26 *772| 279 66 67 24.9 31.6 32.3
22 b30 5486 279 62 60 24.9 32.3 31.6
23 b25 *618| 260 59 57 24.9 35.1 30.3
24 *bl8 738 240] *56 56 25.8 37.8 28.9
25 b24 714 218 52 67 24.9 . 28.9
26 b28| 476 197 51 84 25.6 36.5 30.3
27 b31 *#346| 181 51 83 24.9 35,1 29.6
28 b36 273 167 46,6 64 24.9] 33.7 28.9
29 b4l 224 154 40.6 57 23.6 33.0 28.9
30 *b70| 184 146 T3 53 21.6] 32.3 28.9
3 a87| - *142] - 51 a21,0[«----- 26.8
Total] 950 11,617 9,502| 2,421.5| 3,425 980.9 860.5 9,130
Mean .. 30.6 387 307 80.7| 110 31.6 28.7! .
Ac-f] 1,880{ 23,040| 18,850 4,800 6,790 1,950 1,710 1,810
Calendar year : Max Min Mean Ac-ft
The season : Max -~ Min - Mean - Ac-~ft 80,830

* Discharge measurement made on this day.

**% Fleld estimate made on this day.

a No gage-height record; discharge interpolated or estimated on basis of engineers' notes and
weather records,

b Stage-discharge relation affected by ice,



100 MILK RIVER BASIN

Cypress Lake west inflow canal near West Plains, Saskatchewan

(International gaging station)

Location.--Lat 49°27!, long 109°38', in NEL sec. i, T. 61_ R. 29 W., third meridian, on
left bank 1,000 ft downstream from canal headgates, 33 miles northeast of West Plains,
and 12 miles northwest of Consul.

Records available.--March 1347 to October 1955 in reports of Geological Survey. March
1939 to October 1955 in reports of Department of Northern Affairs and National Re-
sources, Canada. Irrigation seasons only.

Gage.--Water-stage recorder.

Extremes.--1939~55: Maximum daily discharge, 663 cfs June 27, 1942; no flow at times
each year.

Remarks.--Records poor. Canal diverts water from Battle Creek for storage ir Cypress
ake. Part or all of flow may be returned to Battle Creek at wasteway 2 miles down-
stream.

Cooperation.--This is one of the international gaging stations maintained jointly by the
Enited States and Canada under the Boundary Waters Treaty. The records hecve been col-
lected and compiled jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Discharge, in cubic feet per second, March to October 1955

Day Mar. Apr. May June July Aug. | Sept. | Oet. Nov.
1 0 *12) N N N N N

2 [ 32

3 0 18 t0.1
4 0 12

5 o] *6

6 ] *0

7 [ [

8 0o 0o

9 0 ]

10 0 0 (**)

11 0 *%23

12 0 47

13 0 z8

14 0 *Q

15 [¢] o

'} 0.3 0.2 0.z 06.3|p 0.2 0.1

16 0 0 (*%)

17 o 0 (%) (%)
18 o 0

19 0 [} (**)

20 0 0

21 [} 0

22 0 *0

23 o] o]

24 [} 0 (%)

25 0 0

26 [o] o]

27 0 0

28 0 0

23 0 0 J

3 6 0 B

3 Ll -oeeoe R J )
Total 18 178 9.3 6.0 6.2 9.3 6.0 3.1
Mean 0.58 5.93 0.30 0.20 0.20 0.30 0.20 0.10
Ac-1Y 36 353 18| 12 12| 18, 12 6.
Calendar year : Max Min Mean Ac-1Tt
The season ¢ Max - Min - Mean - Ac-ft 467

* Discharge measurement or observation of no flow msde on this dsy.

+ Result of fleld estimate.

** Field estimate made on this day.

Note.--Stage-dischsrge relatlion affectéd by ice Mar. 30 to Apr. 13. No gage-height record Apr. 14
to Oct. 31; discharge estimated on basis of 8 field estimates.
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Cypress Lake west outflow canal near West Plains, Saskatchewan

(International gaging station)

Location.--Lat 49°28', long 109°35', in SWi sec, 16, T. 6, R. 27 W., third meridian,
on right bank 1 mile downstream from Cypress Lake West Dam, 7 miles northeast of
West Plains, and 12 miles north of Consul.

Records avallable.--March 1947 to October 1955 in reports of Geologlcal Survey. July 1940

0 October 5 in reports of Department of Northern Affairs and National Resources,
Canada. Irrigation seasons cnly.

Gage.--Water-stage recorder. Prior to Sept. 18, 1952, at site 1 mile upstream and 300 ft
below Cypress Lake West Dam at different datum,

Extremes.--1940-55: Maximum daily discharge, 304 cfs May 4, 1951; no flow at times each
year.

Remarks .--Records falr except those for periods of no gage-height record, which are poor.

anal diverts water from Cypress Lake for irrigation of lands in Battle Creek basin in
Saskatchewan .-

Cooperation.~-This is one of the international gaging stations maintained jointly by the
Enifea States and Canada under the Boundry Waters Treaty. The records rave been
collected and compiled jointly with the Water Resources Division, Department ot North-
ern Affairs and National Resources, Canada.

Discharge, in cublc feet per second, March to October 1955

Day Mar. Apr, May June July Aug. Sept. { Oct.

1 0 49 0.2 1.9 Q 11,1 7.2
2 [ 58 .1 1.9 I3 *11,1 7.8
3 o| 68 T 1.9 *8.4 6.5 8.3
4 o] L:1:3 .1 1.8 17.0 1.0 *8.6
] 0 €8 .1 1.9 14.2 .8 8.0
6 0 68 .1 2.0 11.6 4 8.3
7 0 47.2 .1 11.6 .3 8.3
8 o] 26.4 .1 . 9.6 .4 a.8
9 o} *5.7 .1 .2 7.6 .3 8.6
10 ¢} 3.8 **.1 .2 7.8 .2 8.6
11 0 2.5 .2 .2 13.3 [} 8.3
12 o} 1.5 .2 .4 19.6 [ 8.3
13 0 1.0 .2 *%,3( *18.6 o 8.6
14 0 .8 .2 .3 18.6 [} 8.0
15 ¢} .8 .2 .7 19.6 [¢] 8.3
16 0 .8 .2 .4 20.0 o] 8.3
17 0 .8 .2 .3 20.4 [o] 8.6
18 [¢] .7 .2 .2 20.4 [¢} *8.6
19 ¢} *.5 .3 .2 21.1 1.3 8.6
20 o] .4 .2 .2 7 5.5 8.6
21 0 .4 .8 L1 20.7 5.5 8.3
22 *#Q| .3 9.3 1 17.6 5.5 7.6
23 0 .4 25.3 .1 15.1 5.5 7.2
c4 ¢} .3 *2ED| L1]  *15.4 9.2 6.6
25 0 .3 24,8 .2 15.7 16.6 5.5
26 o) .2 24,6 .2 15.4| *17.0 4.3
27 0 7 19.3 .2 11.6 17.6 12.4
28 7 .2 .8 .2 11.3 18.0 18.3
29 30 .2 3.4 .1 11.3| 10.6| 10.8B
30 39 *%,2 9.0 .1 11.3 .8 4.1
S D R R = K Al 1fe---e- 2.6

76] 474.8/ 150.2 19,9 436.6] 151.2| 25¢4,2

H‘:::l 0 2.53 15.3 [§ 0.64 14.1 .04 8.20
Ac-f 0 151 942 298 39 866 300 504
Calendar year : Max Min Mean Ac-ft

The seasoxs-: : Max - Min - Mean - Ac-ft 3,100

* Discharge measurement oOr observation of no flow made on this day.

** Fleld estimate made on this day,

Note.--No gage-height record Apr. 28 to May 2, May 4-8; discharge interpolated o~ estimated on
basis of 2 discharge measurements and canal operation records.
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Battle Creek at international boundary

{International gaging station)

Location,--Lat 49°00'10", long 109°25!'20", in SEf sec. 4, T. 1, R, 26 W., third meridian,
on left bank 600 ft north of international boundary in Saskatchewan, 8 miles upstream
from Woodpile Coulee, and 30 miles north of Chinook, Mont.

Drainage area.--726 sq mi.
Records avallable.--April 1917 to November 1955 {seasonal records only most years).

Gage.--Water-stage recorder. Datum of gage is 2,729.8 ft above mean sea level {Inter=-
national Boundary Survey datum).

Extremes.~-Maximum discharge during season, 1,920 cfs July 12 (gage helight, 6.96 ft);

maximum gage height, 7.30 ft Apr. 9 (backwater from ice); minimum dafly discharge,
10 cfs Mar, 13, 24, 27.

1917-55: Maximum discharge, 5,820 cfs Apr. 15, 1952 (gage height, 10.56 ft); no
flow at times during most years.

Revisions.--The figures of maximum discharge for some water years hav: been revised,
as shown In the following table. They supersede figures published in th: water-supply
papers indicated.

Water Discharge | Gage height
WSP year Date (efs) (feet%
786 1935 Apr. 21, 1935 910 5.30
806 1936 Apr, 12, 1936 2,710 7.84
826 1937 Apr. 8, 1937 740 4.97
856 1938 Mar. 26, 1938 800 5.09

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Natural flow of stream affected by storage reservolrs, dlversions for
irrigation and return flow from irrigated areas. Water may be diverted into or from
Frenchman River basin through Cypress Lake. Peak diacharge for 1952 affected by loss
to Lodge Creek basin {see records for Battle Creek above Cypress Lake west inflow
Canal, near West Plains, Saskatchewan),

Cooperation.~--This 1s one of the international gaging stations maintained jointly by the
EnIEea States and Canada under the Boundar% Waters Treaty. Reccrds collected and
compiled jointly with the Water Resources Division, Department of Northern Affairs and
National Resources, Canada.

Revisions.--Revised figures of discharge, in cublc feet per second, for the high-water
gerioa én the water year 1936, superseding those published in WSP 806, are given
erewith:

1936 1936-Con.

. . 670

. 457

. 417
£ n
Month Cfs-days | Maximum | Minimum | Mean | hunoff 1n
ADril 1936, . cccuiveniuunnnnncnnococnnnonnsnnns 6,960 1,840 o 232 13,800
Water year 1935-36... 7,668.5 1,840 0 21,0 15,210
Calendar year 1936.... 7,868.5 1,840 o] 21.0 15,210
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Battle Creek at international boundary--Continued

Rating table, Mar. 1 to Nov. 2, 1955, except perlods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
Shifting-control method used Aug. 13 to Oct. 30)

2.4 9.3 4.0 292

2.5 16.2 5.0 660

2.6 25.2 6.0 1,210

3.0 71 6.5 1,550

3.5 163

Discharge, in cublc feet per second, March to November 1955
Day Mar. Apr. May June July Aug. Sept. Oct. . Nov.
1 *17 *610 540 179 51 66 19.5 38.6 27
2 17 530 544 17z B5Z{ BE 19.5 39.7 *26
3 17 450 548 168 57 59 17.8| 39.7 -
4 16 370 636 150 72 56 17.0 39.7 -
5 15 290 785 140 78 52 16.2 38.6 -
6 14 210 988 136 88 49.6 15.4 36.6 -
7 13 *130 994 *138 682 48.4 15.4 35.5 -
8 *12 0 525 118 936 45.0 14.0 35.5 -
9 13 740 540 113 232 43.9 17, 35.5 -
10 13 *480 392 113 181 43.9 16.2{ a36 -
11 11 260 338 106 295 45.0 17.0| a36 -
12 11 260 284 102 802 42.8 17.0| a36 -
13 10 *775 258 97| *1,030 36.6 a36 -
14 IT} 1,100 261 91 451 35.5 a34 -
15 13| 1,010 275 80 392 34.4 a3z -
16 16 596 322 70 432 32.3 a30 -
17 16 517 310 66 *298 34.4 a29 -
18 15 661 295 67 218 36.6 a3l -
19 15 892 325 67 177 30.3 a34 -
20 *15 #928 *332 68 150 25.2 a38 -
21 5 845 338 74 130 26.2 238 -
22 13} *1,140 325 68 117 31.3 a36 -
23 11} 1,230 341 64 108 26.2 a36 -
24 of T,100 319 61 95| *26.2 a36 -
25 295 57 95 27.3 a37 -
26 284 57 97| =2s.2 a37 -
27 258 56 95 24.2 36.6 -
28 233 70 99 21.3 35.5 -
29 213 59 97 20.4 35.5 -
30 208 54 80 19.5 35.5 -
31 196 [--o--"m 66 18.6 34 -
Total 1,045| 20,662) 12,802] 2,861{ 7,753]1,147.3 1,108.5 -
Mean .7 689 413 95.4 250 37. . -
Ac-Yy 2,070| 40,980| 25,390| 5,670| 15,380f 2,280 2,200 -
The season March : Max Min Mean Ac-ft
to October : Max - Min - Mean - Ac-ft 95,360

* Discharge measurement made on this day.
tu No gage-helght record; discharge estimated on basls of weather records and records for nearby
streams.
Note.--Stage-discharge relation affected by 1ce Mar. 1 to Apr. 14, Oct. 31 to Nov. 2 (no gage-
heIght record Mar. 4-7, 19, Apr. 2-6).
418816 O -57 -8
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Woodpile Coulee near international boundary

(International gaging station)

Location.--Tat 48°59'00", long 109°31'50", in NWi sec. 8, T. 37 N., R. 17 E., on right
bank 600 ft downstream from Antelope Coulee, 11 miles south of international boundary,
7 miles upstream from mouth, and 30 miles north of Havre, Mont.

Drainage area.-~70 sq mi, approximately.
Records available.--March 1927 to November 1955 (seasonal records only most years).

Gage.--Water-stage recorder and concrete control. Altitude of gage is 2,740 ft (from
topographic map). Prior to Aug. 27, 1927, staff gage at site 4 miles cownstream at
different datum.

Extremes.--Maximum discharge during season, 840 cfs Apr. 19 (gage height, 6.60 ft), from
rating curve extended above 330 cfs on basis of slope-area determinaticn at gage
height 8.50 ft; no flow most of year.

1927-55: Maximum discharge, 3,090 cfs Mar. 30, 1943 (gage height, €.6 ft, from
floodmark), from rating curve extended above 330 cfs on basis of slope-area deter-
mination at gage height 8.50 ft; no flow most of each year.

Revisions.--The figures of maximum discharge for some water years have been revised,
as shown In the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge | Gage height
WSP year Date (efs) (feet
786 1935 Apr. 12, 1935 591 6.04
806 1936 Apr. 13, 1936 1,220 7.11
826 1937 Apr. 9, 1937 490 5.71
876 1939 Mar. 22, 1939 2,150 7.87
896 1940 | Apr. 18, 1940 1,530 7.39
926 1941 Mar., 22, 1941 1,770 7.78
976 1943 Mar. 30, 1943 3,090 1+8.6
1006 1944 | Aug. 25, 1944 2,960 8.50
1086 1947 Mar. 29, 1947 547 5.89
1176 1950 Apr. 13, 1950 1,160 7.13

+ From floodmark.

Remarks.~-Records fair except those for periods of no gage-height record, which are poor.
Stock-water reservoir constructed in summer of 1947 a quarter of a mile upstream;
capacity not more than 30 acre-ft. Seepage from reservolr produces lonz periods of
flow under 0.05 cfs.

Cooperation.--This is one of the international gaging stations maintained Jointly by the
United States and Canada under the Boundary Waters Treaty. Records collected and
compiled jointly with the Water Resources Division, Department of Northsrn Affairs
National Resources, Canada.

Revisions.--Revised figures of discharge, in cubic feet per second, for high-water
periods in the water years 1936, 1939, 1943, 1944, and 1947, superseding those pub-
lished in WSP 806, 876, 976, 1006, and 1086, are given herewith:

Date Discharge Date Discharge Date Discharge
1936 1939-Con. 1944
Apr. 10 38.2 Mar, 21 227 Aug. 25 986
11 315 22 903
12 635 23 698 1947
13 468 24 263 Mar., 27 40
14 72 28 110
1943 29 392
1939 Mar. 30 2,000 30 298
Mar. 20 6.7 31 1,200 31 268
. Ruroff in
Month Cfs-days | Maximum | Minimum Mean acre-feet
April 1936......00000uiinnnn 1,553.7 835 o 51.8 3,080
Water year 1935-386 1,553,7 635 [e] 4.25 3,080
Calendar year 19386,., 1,553.7 635 (o] 4,25 3,080
March 1939.............0..4 2,148.9 903 0 69.3 4,260
March 1943........c00vunnnn 3,610 2,000 o 1lis 7,180
August 1944.. 1,1098.9 986 [¢] 35.8 2,200
March 1947.... 000 veuvennn. 1,128 392 [¢] 36.4 2,240
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Woodpile Coulee near international boundary--Continued

Rating table, Mar. 1 to Nov. 8, 1955 (gage height
discharge, in cublc feet per second

)

in feet, and

105

1.7 o 2.6 14.5

1.8 .1 3.0 42.0

1.9 .3 3.5 87

2.0 .6 4.0 144

2.1 1.1 5.0 290

z.2 2.1 6.0 550

2.3 3.8 6.5 780

2.4 6.4

Discharge, in cublc feet per second, March to November 1955
Day Mar. Apr. May June July Aug. Sept. Oct. Nov.
1 *Q| *505 1.2 0.1 0.1 0.5 0.1 0.1 0.1
2 o| 1oz 1.2 .1 -1 -3 -1 .1 .1
3 of 44.0 1.1 .1 .1 .3 .1 .1 .1
3 0 2.2 .8 .1 .1 .2 .1 A .1
5 0 .2 .7 .1 .1 .2 .1 .1 .1
6 o .1 .5 .1 .3 .2 .1 .1 .1
7 0 Tz .3 .1 174 .2 W1 .1 .1
8 o| 100 .3 **. 1| 192 .1 1 .1 %1
9 o| 400 .3 .1 5L T .1 .1 -
10 o 176 .2 .1 17.4 .2 .1 .1 -
11 o *e5 .2 .1 8.2 .2 .2 .1 -
12 <] 45.2 .2 .1 52 .2 z .1 -
13 0| *28.5 .2 1| 282 .1 .1 .1 -
14 [¢] 21.1 .2 1 T49.2 .1 .1 .1 -
15 [o] 15 .2 .1 19.8 .1 .1 .1 -
16 0 10 20 .1 7.8 1 .1 .1 -
17 0 8 30 .1 3.7 .1 1 .1 -
18 o 80 z0 L1f *#%1.8 .1 .1 .1 -
19 ol 600 10 .1 1.1 .1 .1 .1 -
20 of 100 .2 .1 .8 .1 ** 1 .1 -
21 o 50 .2 .1 .6 .1 .1 .1 -
22 O] *14.5 .1 .1 4 .1 .1 .1 -
23 *Q 10.4 T w1 .3 .1 .1 .1 -
24 o 10.4 .1 .1 .3 .1 .1 .1 -
25 o 10.9 .1 .1 .3 .1 .1 .1 -
26 o 8.2 .1 .1 .5 ] .1 .1 -
27 [ 4.8 .1 .1 3.6 .1 .1 .1 -
28 o 2.8 .1 1 5.6 .1 .1 1 -
29 o *1,7 .1 1 2.6 .1 .1 .1 -
30 10 1.2 .1 1 1.2 W1 .1 1 -
31 270|------- S| =m———ee .7 B B
Totall 280)2,417.4 89.0 3.0 857.7 4.6 3.2 3.1 -
Mean 9.03 80.6 2.87 0.10 27.7 0.15 0,11 0.10 -
Ac-£H 555 4,790 177 6.0( 1,700 9.1 6.3 6.1 -
The season March : Max Min Mean Ac-ft
to October : Max - Min - Mean - Ac-ft 7,250

* Discharge measurement or observation of no flow made on this day.
** Field estlmate made on this day.

Note.--No gage~helght record Apr. 5-8, 15-21, May 16 to June 7, Sept. 1-10, Sept. 21 to Nov. 7;
discharge estimated on basis of recorded range in stage, records for nearby streams, and weather

records.
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East Fork Battle Creek near international boundary
{International gagling station)

Locatlion.--Lat 48°58!', long 109°08', in NWi sec. 17, T. 37 N., R. 20 E., o1 right bank
miles south of international boundary, 5% miles upstream from Lyons Coulee, and 26
miles north of Chinook, Mont.

Drainage area.--95 sq mi, approximately.
Records avallable.--March 1927 to October 1955 (seasonal records only most years}.

TGage.--Water-stage recorder. Altitude of gage is 2,760 ft (from topographic map). Prior
o Sept. 3, 1927, chain or staff gage at site half a mile downstream at different
datum. Sept. 3, 1927, to Oct. 18, 1952, water-stage recorder at site 300 ft downstream
from former gage at different datum.
Extremes.--Maximum discharge during season, 2,300 cfs July 12 (gage height, 11.24 ft),
rom rating curve extended above 230 cfs on basis of slope-area determination made in
1952 at former site converted to present site and datum; no flow most of period.
1927-55: Maximum discharge, that of July 12, 1955; no flow most of each year.
Revisions.~-The figures of maximum discharge for some water years have been revised,
as Shown in the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge | Gage helght
wsPp year Date {cfs) feet)
646 1927 | May 23, 1927 658 13.96
826 | 1937 | Apr. 9, 1937 321 5.45
926 1941 | Mar. 22, 1941 950 7.85
976 1943 | Mar. 28, 1943 1,070 8.16

Remarks.--Records good below 230 cfs and poor above.

Cooperation.--This is one of the international gaging stations maintained Jointly by the
EnIEeE States and Canada under the Boundary Waters Treaty. Records collected and com-
piled Jointly with the Water Resources Division, Department of Northern Affairs and
National Resources, Canada.

Revisions (water years).--WSP 1176: 1939-40. Revised figures of discharge, in cubic per
second, for the water years 1927, 1943-44, superseding those published in WSP 646,
976, and 1006, are given herewith:

Date Discharge Date Discharge Date Discharge
1927 1943-Con., 1943-Con.
May 21 198 Mar., 30 338 Apr. 10 0.3
22 352 31 104 17 )
23 462 Apr. 1 32.8
24 116 2 20.0 1944
28 255 3 11.4 Mar, 17 47.0
29 125 4 6.6 18 140
5 3.6 19 136
1943 6 2.8 20 78
Mar. 26 32,0 7 1.2 21 16.3
27 12.8 8 .9 22 4.5
28 344 9 .3 23 .5
29 582
Month Cfs-days { Maximum | Minimum Mean g‘cu;:fgei:
- 462 3.5 55.3 3,400
1,412.8 582 o 45,6 2,800
80.8 32.8 ) 2.69 160
422.8 140 o 13.6 839
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East Fork Battle Creek near international boundary--Continued

Rating table, Mar. 1 to Oct. 31, 1955, except periods of ice effect (gaze

height, in feet, and discharge, in cubic feet per second}

107

2.3 [¢] 3.6 35.8
2,4 -1 4.0 69
2.5 .6 4.5 120
2.6 1.7 5.0 175
2.7 3.2 5.5 241
2.8 5.6 6.5 470
3,0 11.2 7.5 775
3.3 21l.4
Discharge, in cubic feet per second, March to October 19SS
Day Mar. Apr. May June July Aug. Sept. | oct.
1 *0| b610 2.3 0.3 [o] 2.6
2 G| b300 2.3 . [ [y
3 O bS50 3.2 .2 [o] 1.9
4 0 2 9.2 .2 [o] 1.8
S [ .5 3.9 .1 0 1.7
6 0 L1 1.9] #*1 .5 1.4
7 o) .1 1.1 .1 365 1.3
8 0[*m185 .9 Q9 203 1.2
9 0| b635 .6 [+] 27.6 1.1
10 0 [*b3I5 .5 0 17.2 1.0
11 0| bl4s 3 [¢] 187 .7
12 0] nlls .4 0 682 .6
13 o ®72 .4 0 *678 .6
14 0 66 “4 0 51 .5
1s 0 30.9 .5 0 21.4 .5
16 0 19.6 5} o] 14.3 .4
17 *0 26.6 1.7 0 11.5 .3
18 0 61 1.7 o] 9.2 .2
13 0 138 .9 0 7.3 .1
20 0 *53 .6 0 5.9 .1
21 0 26.6 .9 0 5.6 .1
22 Of *18.9 1.9 o) 4.3 0
23 [4 19.8 11.9 0 3.9 *0
24 [ 15.4 10.1 0 3.7 0 (*)
25 [¢] *3.0 21.6 o 3.9 0
26 o] 6.7 8.7 4] 4.6 o]
27 o) 8.7 3.2 o) 4.1 0
28 [o] 5.9 1.4 o] 3.4 o]
29 o] 3.9 .9 [o] 3.0 [o]
30 blé *2.6 .7 o 2.8 o]
31 ====== *p4QQ([-~~----- 4| 2.8 o fj===---= 1 | ==m=--
416 )2,942.1 95.5 1.3)2,324.0 20.5 0o o]
Mean 13.4 98. 3.08 0.0 75. 0.66 o] 0
Ac-£ 825 5,840 189 2.6| 4,610 41 o) o]
Calendar year : Max Min Mean Ac-ft
The season T Max -~ Min - Mean - Ae-ft 11,510

* Discharge measurement or observation of no flow made on this day.
** Pleld estimate made on this day.

b Stage-discharge relatlon affected by ice.
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Lyons Coulee at International boundary

(International gaging station)

Location.--Lat 49°00', long 109°14', in NWi sec. 1, T. 1, R. 25 W., third meridian, on
right bank half a mile north of international boundary, 8 mlles south of Arena,
Saskatchewan, and 28 miles north of Chinock, Mont.

Records available.--March 1927 to October 1955 (seasonal records only most years).

Gage.~-Staff gage., Altitude of gage is 2,800 ft (from international boundary map).
rior to Oct. 19, 1935, chain and staff gages at site half a mile soutt of internaticnal
bgundary at different datum. Oct. 19, 1935, to Oct, 31, 1940, staff gage at site
1% miles north of international boundary at different datum.

Extremes.--Maximum discharge during season, 1,220 cfs July 6 (gage height, 8.38 ft, from
oodmark), from rating curve extended above 800 cfs; no flow most of year.
1927-55: Maximum discharge, that of July 6, 1955; no flow most of each year.
Revisions.--The figures of maximum discharge for some water years heve been revised,
as shown in the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge | Gage height
W3P year Date (efs) (feet%
686 1929 June 11, 1929 28.1 13.88
826 1936 Apr, 12, 1936 504 16.75
826 1937 Apr. 9, 1937 184 $5.1
876 1939 Mar. 23, 1939 604 $7.16
896 1940 Apr. 21, 1940 909 1+8.26
926 1941 Mar. 21, 1941 409 $5.45
1056 1946 June 5, 1946 488 15.75
t Observed.

% From flcodmark.

Remarks.--Records poor. Natural flow of stream affected by small stock-water dams above
station.

Cooperation.--This is one of the international gaging stations maintained jointly by the
Bnifea States and Canada under the Boundary Waters Treaty. Records collected and
complled jointly with the Water Resources Division, Department of Northern affairs and
National Resources, Canada,

Revisions.--Revised figures of discharge, in cublc feet per second, in the water years
1936 and 1939, superseding those published in WSP 826 and 876, are given herewith:

Runoff in

Month Cfs-days | Maximum | Minimum Fean acre-feet
APTIL 193B. . e uiiereannnunnnnciionasonnnnnnnas 792.4 388 0 2€.4 1,570
Water year 1935-36.. 793.5 388 0 2.17 1,570
Calendar year 1936.. 793.5 388 0 2.17 1,570
March 1939 iiuierernnnnrnnennnnronocnonnnins 1,105.9 372 0 3E.7 2,190
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Lyons Coulee at international boundary--Continued
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Discharge, in cubic feet per second, March to October 1955
Day Mar. Apr. May June July Aug. Sept. Oct. Nov.
1 0| *280 1.2 0.1 a6.0 4.1
2 [ 80 al.l a.l 5.3 a3.6
3 0] al0 a.9 a.l 3.7 a3.1 (*)
o 0 .8 0 az,6 az2.7
5 o 9 a.6 o 1.6 a2.2
6 0 [} a.5 0o 652 .7
7 0 0 .3 0 689 a.5
8 o} 34 a.3 0 422 a4
9 (9] 445 .3 [o] 137 .2
10 0| *I9Z .2 o] 65 a.2
11 o] 79 a.2 o] 44 a.l
12 o) 42.4 a.z2 o] 429 .1
13 o *30.6 a.l [} 182 .1
14 0 20.5 T 0 *68 [¢]
15 0 77 a.2 9] 40.8 0
16 [o] 61 .3 o] 68 [o]
17 o) 45.6 a.3 0o a50 o
18 o] 59 3 [} 32.0 0
139 [o] 43.2 a.3 [} az7.8 0
20 [o] 57 .3 o} 23.5 o]
21 [o] 21.0 a.8 o] azl.o 0
22 [o] *15.5 1.2 [o] 18.4 o]
23 o] 13.4 2.3 0 16.8] *0
24 [o] 10.9 1.6 [¢] al4.0 0 (*)
25 o 7.6 .4 o 11.3 0o
26 [o] ag.8 a.3 54 alo.2 [}
27 [} *6.0 .3 a33.3 a9.2 [}
28 [o] a4.5 a.2 12.6 ad.1l [}
29 [o] 3.0 .2 as8.7 a7.l 0
30 10 *1.9 .2 6.8 6.0 (o}
31 185 |-mmmmn- a.1l{-mmmnn- a5.0 I e N
Total 195(1,646.9 16.1 116.7(3,076.4 18.0 [o] 0
Mean 6.29 54.9 0.52 3.89 99.2 0.58 [} [}
Ac-ftf 387 3,270 32 231 6,100 36 0 o]
: Max Min Mean Ac-~ft
The season : Max - Min -~ Mean -~ Ac-ft 10,080

* Discharge measurement or observation of no flow made on this day.
a No gage height record; discharge interpolated or estimated on basis of records

streams and weather records.

for nearby
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Matheson Canal near Chinook, Mont.

Location.--Lat 48°35'40", long 109°08'25", in SE%NW% sec. 29, T. 33 N., R. 20 E., on right
bank 75 ft downstream from headworks of canal and 3.9 miles east of Chirook.

Records available.--April 1905 to October 1921, May 1928 to September 1949, October 1950
To October 1955 (seasonal records only most years).

Gage.--Water stage-recorder. Prior to Apr. 12, 1930, staff gage at site 65 t upstream
at same datum,

Extremes.--1905-21, 1928-49, 1950-55: Maximum dally discharge, 30 cfs Apr. 1, 1915,
caused by washing out of canal headgates; no flow at times each year.

Remarks.--No flow since Aug. 25, 1954. Canal diverts water from right bank of Battle
reek for irrigation of lands between Battle Creek and Milk River.

Peoples Creek near Dodson, Mont.

Location.--Lat 48°21', long 108°21!', in N} sec. 21, T. 30 N., R. 26 E., on right bank
a quarter of a mile upstream from Indian Service diversion, 6% miles southwest of
Dodson, and 7 miles upstream from mouth.

Drainage area.--720 sq mi, approximately.
Records avallable,--April 1918 to July (corrected) 1919, May to September 1921, June 1951
eptember 1955.
Gage.--Water-stage recorder. Prior to June 1951, chain gage at site 2 mlles downstream
at different datum.
Extremes.--Maximum discharge during year, 1,720 cfs Apr. 11 (gage helght, 7.83 ft); maxi-
mum gage helght, 7.88 ft Apr. 9 (backwater from ice); no flow at times.
1918-19, 1921, 1951-55: Maximum daily discharge, 3,500 cfs Mar. 30, 1952; maximum
ggggiheight, 17.05 ft Mar. 29, 1852 (ice jam), from floodmark in gage house; no flow
a mes .
Remarks.--Records good except those for periods of 1ce effect or no gage-height record,
which are poor. Dilverslons for irrigation of about 700 acres above station.

Rating tables, water year 1954-55, except periods of ice effect {gage
helight, in feet, and discharge, in cubic feet per second)

Oct, 1 to Apr. 9 Apr. 10 to Sept. 30
1.9 1.3 1.9 0 2.6 15
2.0 3.8 2.0 .2 2.8 29
2.2 14 2.1 .6 3.0 50
2.4 25 2.2 1.7 3.5 110
2.3 3.5 4.0 195
2.4 6.0 5.0 500
2.5 9.7 7.0 1,300
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day Oct. Nov. Dec. Jan, Peb. Mar., Apr, May June July Aug, Sept.
1 6.7 12 2 8 3 1 200 120 134 42 12 Q
2 5.8 12 Z| T 2 T 150 119 5 39 10 [}
3 6.2 14 4 4 2 1 120 245 120 37 8.6 o
4 5.3 hs: 6 3 2 1 100 *397 112 38 7.5 Q
s 4.3 12 8 2 2 1 80 376 110 42 6.7 0
6 3.5 11 10 2 2 2 60 322 107 48 5.8 o
7 4.3 10 10 2 2 *4 50 250 107 81 5.2 0
8 5.8 10 10 2 4 5 *45 208 95 58 6.4 o
9 5.3 10 9 2 2 100 150 167 92 54 *14 o
10 4.8 9.8 8 2 1 500{ 1,000 148 91 60 Py 0
11 4.3 9.8 8 H 1 #350| 1,280 136 89 51 4.8 2.0
1z 3.8 9.8 8 1 1 zs0| “¥ET 119 88 69 3.1 9.7
13 3.2 9.8 7 T 2 200 640 122 88 85 2.8 3
14 2.6 7.7 *7 1 4 100 496 112 84 2.4 2.4
15 Z.5 7.2 7 1 *7| 40 *440 124 80 69 2.4 1.2
16 2.6 6.7 7 1 4 20 355 446 73 56 2.2 .6
17 2.9 7.7 7 1 4 10 271 2z 73 39 1.6 2.8
18 3.2 8.2 7 1 4 10 256 379 69 *29 1.2 1.4
19 +3.8 8.2 8 *) 3 30 292 292 63 24 .9 .6
20 3.8 8.2 8 1 2 20 367 220 56 21 .7 *.4
21 4.3 7.7 9 1 1 15 340 405 *44 18 4.3 .3
22 4.3 *8.7 10 1 1 10 *244 385 41 16 *8,6 4
23 8.2 8.7 10 1 1 5 238 400 38 15 4.8 .3
24 18 8.7 10 1 1 4 244 355 35 14 2.8 .2
25 23 10 10 1 1 3 202 310 33 Ly 1.4 .2
26 23 10 8 1 1 3 175 253 33 18 .7
27 20 9.2 7 1 1 5 173 212 40 17 .4
28 17 8.2 6 1 1 20 159 187 49 17 .2
29 15 6 5 2 - 100 138 171 47 20 .2
30 14 4 2 3| - - 350 124 155 43 19 .1
31 14 5 L *250] - -- ==~ 142[~----~ 15 T
;
Totall 245.6{ 277.3 225 60 s9| 2,411y 9,381 7,701| 2,259| 1,166| 131.7| 27.3
Mean 7.92 9.24 7.3 1.9 2,1 77.8 313 248 75.3 37.8 4.25| 0.91
Ac-1Y] 487 550 446 119 117| 4,780 18,610| 15,270| 4,480 2,310 261 54
Calendar year 1954: Max 917 Min © Mean 22,2 Ae-ft 18,060
Water year 1954-55: Max 1,280 Min © Mean 55,6 Ac-ft 47,480

Peak discharge (base, 500 cfs).--Mar. 10 (5 a,m.) discharge unknown (6.84 ft); Apr. 11 (8 a.m.)
1, afs (7. 3 May 735 p.m.) 504 cfs (5.04 ft); May 16 (1 p.m.) 700 cfs %5.59 ft); May 21
{1:30 p.m.,) 664 cfs (5.50 ft).

* Discharge measurement made on this day.
Hote.--Stage-discharge relation affected by ice Nov. 29 to Apr. 10 (no gage-height record Feb. 23
to Mar. 2, Apr. 2-7; discharge estimated on basis of 1 discharge measurement and weather records).
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Whitewater Creek near international boundary

{International gaging station)

Location.--Lat 48°57', long 107°51', in NW{ sec. 24, T. 37 N., R. 29 E., on left bank
500 I't downstream from North Fork, 3% miles south of international boundary, 11 miles
north of Loring, Mont., and 14 miles south of Orkney, Saskatchewan.

Records avallable.--March 1927 to October 1955 {seasonal records only most years).

Gage .--Water-stage recorder and V-notch welr in concrete control. Altitude of gage is
7,500 ft (from international boundary map). Prior to Aug. 31, 1927, staff gage and
Aug. 31, 1927, to Oct. 31, 1948, water-stage recorder, at site 300 ft upstream at
present datum,

Extremes .--Maximum discharge during season, 1,050 cfs July 12 (gage height, 4.62 ft); no
TTow at times. .

1927-55: Maximum discharge, 3,500 cfs Apr. 14, 1952 (gage height, 6.15 ft), from
rating curve extended above 2,100 cfs on basis of conveyance study; no flow at times
during most years.

Revisions'.--The figures of maximum discharge for some water years have been revised,
as shown In the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge | Gage height

WSP | “year Date {cfs) (f‘eet%
666 1928 Mar. 21, 1928 1,810 5.36
716 1931 June 30, 1931 634 4,13
806 1936 Apr. 10, 1936 220 3.55
876 1939 | Mar. 20, 1939 2,290 5.55
896 1940 | Apr. 21, 1840 787 4.33
926 1941 Mar. 19, 1941 450 3.9

976 1943 | Mar. 25, 1943 2,810 6.62
1176 1950 | Apr. 15, 1850 2,120 t5.45

t From floodmark.
Remarks.--Records fair.

Coogenation.--’[‘his is one of the international gaging stations maintained jointly by the

nited States and Canada under the Boundary Waters Treaty. Records collected and
compiled Jointly with the Water Resources Division, Department of Northern Affairs
and National Resources, Canada.

Revisions.-~Revised figures of discharge, in cubic feet per second, for high-vater periods
In the water years 1928, 1936, and 1943, superseding those published in WSP 666, 806,
and 976, are given herewith:

Date Discharge Date Discharge Date Discharge
1928 1928-Con. 1943
Mar., 20 740 Mar. 29 40 Mar., 24 740
21 1,040 30 30 25 1,770
22 920 31 30 26 860
23 710 27 300
24 620 1936 28 680
25 250 apr. ¢ 100 29 280
26 125 10 220
27 g0 11 96
28 35 12 50
Month Cfs-days | Maximum | Minimum | Mean };‘c‘:g fﬁe g,‘
March 1928...... . iveevnnncnncnnan - 1,040 - 159 9,780
April 1936., . .00eincrenanronnroann 555.5 220 9] 18.5 1,100
March 1943...c000cettensaccrensans | 4,565 1,770 [¢] 147 9,050
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Whitewater Creek near international boundary--Continued

Rating table, Mar. 1 to Oct. 31, 1955, except period of ice effect (gage height,
in feet, and dilscharge, in cubic feet per second)
(Shifting-control method used Apr. 20, 21, May 3, 4, 21-24, July 19-21)

1.0 0 2.1 12.0

1.2 .1 2.2 25.0

1.4 .5 2.3 41.0

1.6 1.0 2.4 60

1.8 1.9 2.8 101

1.9 2.5 3.0 195

2.0 4.2 3.5 374

Discharge, in cubic feet per second, March to October 1955

Day Mar. Apr., May June July Aug. Sept. | Oct.
1 al b590 0.9 0.7 0.1 0.2 [¢] 0.1
2 0| b 1.1 i —T .1 [ .1
3 o bso 6.2 .6 .1 4 0 .1
4 0 b2 6.2 \5 .1 3 o .1
S 0 b2 2.4 4 4 .2 0 .1
6 o b2 1.5 4 .3 .2 0 .1
7 *0 b3 1.0 .4 .4 .2 [4 Bt
8 0 *b100 .9 .3 .4 .2 o] .1
9 o| v250 .8 .3 .6 .1 0 .1
10 o| bso .7 .3 .5 .1 0 .1
11 o] bss .7 .3 .5 .1 0 .1
12 o] *b20 .6 .2| 187 .1 Q .1
13 o| b12 .8 .2 290 .1 0 .1
114 0 b6 ) .2 97 W1 ] Bt
15 o 3.9 .2 90 .1 Q W1
16 4] 2.9 1.4 .2 50 .1 ] .1
17 o 2.5 2.2 .2 31.4 0 o W1
18 [¢] 2.1 2.0 .1 20.6 *5 [¢] W1
19 o 2.9] %13 I 14.2 0 [ .1
20 o 9.0 .9 .1 5.5 [¢] 21 .1
21 0 *3.9 12.0 .1 2.5 o] e ] .1
22 [ 2.2 15.5 L1 **1.6 0 .1 .1
23 [¢] 1.8 8.0 .1 1.0 0 .1 W1
24 o 1.4 2.8 .1 .8 0 .1 .1
25 o 1.2 1.8 .1 .1 *0 .1 .1
26 0 1.2 1.3 .2 .7 o] .1 .1
27 [} 1.4 1.0 e 2 .8 [} .1 .1
28 0 1.2 .9 .1 .5 o .1 .1
29 b85 1.0 .8 .1 .4 ] W1 .1
30 b275 .9 .7 .1 .3 [ .1 .1
31 *#b800| -----=- ] — .3 o |------ .1
Total 960]1,421.5 78.0 7.5| 798.6 2.7 1.1 3.1
Mean 31.0 47.4 2.52 0.25 26,0 0.09 0.04 0.10
Ac-£Y 1,900{ 2,820 155 15[ 1,580 5.4 2.2 6.1
Calendar year : Max Min Mean Ac-ft
The season s Max Min Mean Ac-ft 6,480

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
b Stage-discharge relation affected by ice.
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Belanger Creek diversion canal near Vidora, Saskatchewan

(International gaging station)

Location.--Lat 49°30', long 109°22', in SWi sec. 30, T. 6, R. 25 W., third meridian, on
T&6Tt bank 1,000 ft downstream from diversion weir and 12 miles north of Vidora.

Records avallable.--March 1947 to - October 1955 in reports of Ge’ological Survey. March
0 November 1955 (published as "diversion to Cypress Lake"), in rerorts
of Department of Northern Affairs and National Resources, Canada. Irrigation seasons
only.

Gage.--Water-stage recorder.

Extremes.--1946-55: Maximum daily discharge, 555 cfs Apr. 29, 1951; no flow at times
n each year.

Remarks.--Records fair. Canal diverts water from right bank of Belanger Creek for storage
n Cypress Lake Reservoir.

Cooperation.--This 1s one of the international gaging stations maintained jointly by the
HnIEea States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled jointly with the Water Resources Division, Department of North-
ern Affairs and National Resources, Canada.

Discharge, in cublc feet per second, March to October 1955

Day Mar. Apr. May June July Aug. Sept. Oct. Nov.,
1 I *23 23.0 0 o

2 119 42,7 o [

3 44 *#91 *0 0 (*) (*)
4 *0 BT o] [¢]

5 z 28.9 0 0

6 *3 ] ) .4

7 14 [} o 17.7

8 *24 [¢] o 41.4

9 *62 [ o 45,4

10 173 o *16.7 [

11 *237 7.4 36.1 0

12 *226 44,9 71 82

13 *181 46.0| 100 “B.9

14 #25.9 47.8 12.4

15 9 65 37.4 4.4

16 o 74 22.3 o (*)

17 0 67 20.1 o] (*)

18 0 51 18.8 0

19 *0 46.0 16.8 (¢}

20 *0 45.5 6.8 *0

21 o 46,0 0 0

22 o 48.9 0 o

23 o 53 0 o

24 0 47.8 *0 o

25 0 46,86 o [¢]

26 [} 45,5 .3 1

27 0 28,4 [¢] [

28 *0 . 9 [

29 0 0 e 0 (*) (&)

30 (*) 12.9 o) 0 0

e e N B s 0 |--==--- o i N et
Totall 0[1,146.8(1,063.6| 434.3| =212.7 o 0 o
Mean o 38. 34,3 14.5|° 6.86 [¢] 0 (<]
Be-1H o z,270| 2,110 861 422 9 0 o
Calendar year : Max Min Mean Ac-ft

The season : Max Min Mean Ac-ft 5,860

* Discharge measurement or cbservation of no flow made on this day.
Note. --Stage-discharge relation affected by ice Apr. 1-~11.
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Cypress Lake east outflow canal near Vidora, Saskatchewan
(International gaging station)

Location.--Lat 49°29', long 109°21', in sec. 19, T. 6, R. 25 W,, third meridian, on right
bank 500 ft above confluence with Belanger Creek and 11 miles north of Vidora.

Records available.--May 1947 to October 1955 in reports of Geological Survey. July 1940
to October 1955 in reports of Department of Northern Affairs and Nationel Resources,
Canada. Irrigation seasons only.

Gage .--Water-stage recorder,

Extremes.~--1940-55: Maximum daily discharge, 202 cfs Apr, 19, 1852; no flow at times each
year.

Remarks.--Records poor. Canal diverts water from Cypress Lake for irrigation of lands in
renchman River basin in Saskatchewan.

Coo%eration.--This 1s one of the international gaging stations maintained jointly by the
nited States and Canada under the Boundary Waters Treat%. The records have been
collected and compiled jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Discharge, in cublc feet per second, March to October 1955

Day Mar. Apr. May June July Aug, Sept. Oct.
1 2 4 57 8.5 7.6 5.2 0.8 1.4
2 z 3 46,6 7.8 8.2 3.1 1.1 1.6
3 2 3 57 *6.7 8.8 *3.0 .8 1.8
4 2| **3 73 6.8 9,1 4.8 1.0 1.9
5 2 3 91 6.8 9.3 4.4 .8 2.1
6 *n2| w3 163 6.4 9.3 4,3 1.0 2.2
7 2 5.3| 18.3 4.2| **1,0 *2,3
8 2| w3 113 4.9 20,4 4.0 1.2 2.3
9 2 18 110 4.4 22,7 4.7 1.2 2.2
10 2 33 94 *4,9 24,2 6.1 1.6 2,1
11 2 48 86 7.1 15,8 3.9 1.4 1.6
12 3 63 *53 7.8 60 3.0 1,5 1.5
13 3 78 53 7.9] 101 3.2 1.6 1,2
14 3 94 56 8.2| ~68 4.3 1.7 1.1
15 3 51 64 9.3 39,9 4,0 1.8 .1
16 3| w%a3) 64 38,5 19,4 3.5 *1.9 1.3
17 #23| *#35.4 64 13,5 *1,8 2.4 1.7
18 3| 48,3 80 . 9.5 10.7 2.8| *2.4
19 3| 117 57 1.2 7.0 30.9 2.8 2.7
20 3| 140 106 1.4 *5.4 33,3 3.4 2.9
21 3| 108 72 1.8 404 36,0 3.5 2.7
22 2|**102 45,9 1.3 3.2 36,7 33 2.6
23 2| 101 34,5 .5 2.9 3&1 3.0 2,3
24 2 98 22,5 ** 7 3.8| *36,0 3.0 2.3
25 2 82 17.9 1.3 8.4 38.0 2.8 2.3
26 2 88 16,0 7.9 14,4 35.7 3.0 2.3
27 2 96 14,9 7.8 12,0 27.8 2.3 2.1
28 3 98 11,5 7.4 10,8 1.1 1.6| **2,0
29 3| 113 9.8 7.9 7.4 6] **1.3 1.8
30 ey |**102 9:3|  9u5| e -
31 2 9.4 5.6 N 1
Total 78(1,782.8{1,865,3| 227.8| 554.8| 389.6 56,7 61.0
Mean 2,52 59.4 60,2 7.59 17.9 12.6 1.89 1.97
Ac-TY 155 3,540| 3,700 a52| 1,100 773 112 121
Calendar year : Max Min Mean Ac-ft
The season : Max - Min - Mean - Ac-ft 9,950

* Discharge measurement made on this day.

** Fleld estimate made on this day.

Note,~-No gage-height record Mar, 1 to Apr, 7, Apr. 9-13, Sept, 12-1S5; discharge interpolated or
estimated on basis of 7 field estimates and weather records. Stage-discharge relation affected by
ice Apr. 8.
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Frenchman River above East End Reservoir, near Ravenscrag, Saskatchewan

(International gaging station)

Location.--Lat 49°29', long 109°00', in NWi sec. 23, T. 6, R. 23 W., third meridian, on
e right bank 2 miles downstream from North Fork, 4 miles east of Ravenscrag, and 8
miles west of East End, Saskatchewan.

Drainage area.--598 sq mi.

Records avallable.--July 1912 to October 1917 and March 1947 to October 1955 in reports of
Geological Survey. July 1912 to October 1917 and March 1937 to October 1955 in reports
of Department of Northern Affairs and National Resources, Canada. Published as "at
Phillips Ranch" 1912-17. Seasonal records only.

Gage.~--Water-stage recorder. Altitude of gage ls 3,040 ft {from topographic nap). Prior

o Nov. 1, 1917, staff gage at site about half a mile downstream at different datum,
Mar. 1, 1937, to Aug. 11, 1938, staff or chain gages at several sites within 5 miles of
present site at various datums,

Extremes.--Maximum discharge during season, 2,270 cfs Apr. 10 (gage height, 5.78 ft};
minimum daily, 13 cf's Mar., 1.

1912-17, 1937-55: Maximum discharge, 12,600 cfs Apr. 16, 1952 {gage height, 12.25
ft, from floodmark), from rating curve extended above 3,200 cfs on basls of slope-area
deter?i?ation of peak flow; minimum recorded, 0.6 cfs Aug. 16, 17, 1949 {gage height,
1.16 ft).

Remarks ,--Records good except those for perlods of ice effect, which are fair. Natural

oW of stream affected by diversion In Belanger Creek diversion canal near Vidora,

Saskatchewan {see p.113}, return in Cypress Lake east outflow canal near V.dora, Sas-
katchewan (see preceding page), diversions for irrigation at many other points along
the stream, and return flow from irrigated areas. Water may be diverted ir%o or from
Battle Creek basin through Cypress Lake.

CooEeration.--This is one of the international gaging stations maintained jolntly by the

nited States and Canada undér the Boundary Waters Treaty. Records collected and com-

plled jointly with the Water Resources Division, Department of Northern Affairs and
National Resources, Canada.

Rating table, Mar. 1 to Oct, 31, 1955, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
Shifting-control method used Apr. 20-23)

1,1 13,4 2,0 114

l.2 16,1 2.2 157

1.3 19.8 2.5 246

1.4 24.9 3.0 439

1.5 33.0 4.0 976

1.6 45,7 5.0 1,610

1.7 61 6,0 2,490

1.8 78

Discharge, in cubic feet per second, March to October 1955

Day Mar, Apr. May June July Aug . Sept. Oct.
1 13 287 474| 120 4l.2 36,0 16,7 24.2
2 15 468 665 110 38,4 35,0 16,7 24.9
3 *18 248 720( *103 38,4 33,0 16.4 4.3
4 15 78 749 97 38,4 26,3 16.4 24.2
5 15 *52 660 96 37,11 *29,1 16.1 23.1
6 17 63 578 96 39.8 29.1 15.5 23.1
7 17 88 544 90 66 29,1 15,8 23.1
8 1s 346 452 83 92 28.4 15.5 22.6
9 19 *848 414 82 122 27.0 16.4 23,1
10 18| *1,760 *378 78 122 25.6 17.0 22,6
11 19} *1,560 314 71 112 24.9 18,2 22.6
12 17 1,770 288 B2 2567 23,6 18,6 22.6
13 16| *1,670 256 80 423 23.6 19.0 22,6
14 16| 1,380 264 53 316 23,1 20,2 22,6
15 15 908 260 53 215 23,1 19,8 22.6
16 15 535 274 52 144 23,6 19.4 22,1
17 18 506 264 106 94 22.1 19.4 .
18 20 633 243 157 68 20.2 19,4] *22,1
19 20| *1,430 238| 99 56 19.8 20,2 22,8
20 *20| 1,870 236 61 *50 12,7 21.1| 23,6
21 19| *1,440 341 41.2 44,2 53 21.6 24.2
22 20 1,260 369 41,2 4l.2 58 22.1 24.2
23 *22) 1,340 307 35.0 38.4 55 2246 23.1
24 201 1,360 264 31,0 37,1 58 23.6 22.6
25 22| *1,070 212| *32,0 44.2 58 24,2 22.8
26 23 832 178 37.1 59 55 *24,9 23,1
27 26 715 160 37.1 83 53 25.6 22,8
28 26 *593 148 34,0 56 39.6 25.6 22.1
29 34 525 134 32,0 50 *26.,3 Z4.2 22.6
30 92 *448 126 34,0 45,7 19.8 24.9 22,1
31 *103 [-=mie 122 38,4 16,7[------ 22.6
Total 750 26,083} 10,630 |2,063.6(2,889,5(1,038,7 597.1 713.1
Mean 24.2 869 343 68.8 3.2 33, 19,9 23,0
Ac-fY 1,490} 51,730 | 21,080 | 4,090 5,730| 2,060| 1,180| 1,410
Calendar year : Max Min Mean Ac-ft
The season : Max - Min - Mean - Ac-ft 88,770

* Discharge measurement made on this day.
Note.-~Stage-discharge relation affected by ice Mar, 1 to Apr., 9, Discharge computed from once-
daily staff-gage readings Aug., 16-27,
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East End Canal at East End, Saskatchewan
(International gaging station)

Location.~-Lat 49°30', long 108°51', in NWi see. 25, T. 6, R. 22 W., third meridian, on
Teft bank 100 ft downstream from headgages and 2 miles west of East End.

Records avallable.--March 1947 to October 1955 in reports of Geological Survey. April
1937 to October 1955 in reports of Department of Northern Affairs and National Resources,
Canada. Published as "Eastend Irrigation District main canal” April to September 1937,
Seasonal records only.

Gage .--Water-stage recorder, Prior to Sept. 19, 1949, at site a quarter of a mile down-
stream at different datum.

Extremes.--1937-55: Maximum daily discharge, 62 cfs May 11, 12, 1949; no flow at times
n each year,

Remarks.--Records fair, Canal diverts water from East End Reservoir on right bank for
Irrigation in the Frenchman River basin in Saskatchewan.

Coogeration.--This is one of the international gaging stations maintained jolntly by the

nited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and complled jointly with the Water Resources Division, Department of Northern
Affairss and National Resources, Canada.

Discharge, in cuble feet per second, March to October 1955

Day Mar., Apr, May June July Aug. Sept, | Oct. Nov.
1 o} 6.2 o} o}
2 (] 3| 3 5
3 0 o 0 0 (*)
4 0 [ 0 o]
5 3} 0 *0 [}
6 [ 0 0 7.4
7 o 5} o *9,3
8 o 0 0 3.0
9 N 0 0 3.6
10 *11,.4 o .8 8.2
11 19.6 [} 4,8 4.3
12 * 26,0 0 5.4 (]
13 * 30.9) *0 *g.2 0
14 37.1 0 7.9 0
15 *#39,1] 0 5.9 0
16 42,4 0 5.2 *0
17 44,1 0 *0 [}
18 44,1 0 14.2 0
19 42.4 0 23.4 0
20 42,4 *0 24.5 [¢}
21 41,9 0 26,0 0
22 41,9 0 24,9 0
23 41,5 0 10.0 0
24 44,1 0 4] 0
25 *10,3 [ 0 [¢]
26 56.3 e} (<] o
27 23, 0 [ 0
28 (*) 23,8| o [ 0
29 23,1 4] *0 *0
30 (*) 11.1 (4] [ 0
31 [E—— [ 0 |------ |  |e-----
Total 0 0 0 707.9 7.5 161.2] 33,8 °
Mean of ol [ 23,6] 0,24 5,20 1,13 [}
Ae-fty of ol o 1,400 15| 320 67| 0
Calendar year : Max Min Mean Ac-ft
The season : Max -~ Min - Mean - Ac-ft 1,800

* Discharge measurement or observation of no flow made on this day.
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Frenchman River below East End Reservoir, near East End, Saskatchewen

(International gaging station)

Location.-~Lat 49°31', long 108°50', in SEL sec. 36, T. 6, R. 22 W., third meridian, on
le ank three-quarters of a mile west of East End, 1 mile downstream from East End
Reservoir, and 100 miles upstream from international boundary.

Drainage area.--648 sg mi.

Records available.--April 1909 to October 1916, March 19247 to October 1955 in reports of
eological Survey. April 1809 to October 1916, April 1918 to May 1931, September 1935
to July 1936, and April 1939 to October 1955 in reports of Department of Northern
Affairs and National Resources, Canada. Seasonal records only, Published ss "at East
End, 1909-16 in reports of Geological Survey and published as "near East En¢" 1909-10,
as 'at Enright and Strong's Ranch" 1911, as "at Strong and Day's Ranch" 191£-13, and
as "at East End" 1914-16, 1918-36 in report of Department of Northern Affairs and
National Resources, Canada; records prior to April 1939 not equivalent owing to diver-
sion in East End Canal since 1937,

Gage.--Water-stage recorder. Altitude of gage 1s 2,960 ft (from topographic mep). Prior
o July 1941 staff or chaln gages at several sites within 1% miles of presert site at
various datums,

Extremes.--Maximum discharge during season, 2,010 cfs Apr. 20 (gage height, 11.20 ft);
minimum, 5.1 cfs July 4 {gage height, 1.12 ft),

1939-55: Maximum discharge, 11,500 cfs Apr. 16, 1952 (gage height, 19.1C ft, from
floodmark in gage house); no rlow Aug. 14, 1943,
Remarks.--Records good except those for period of ice effect, which are fair. Natural
ow of stream affected by storage reservoirs, diversions for irrigation an¢ return flow
from irrigated areas. Water may be diverted into or from Battle Creek basir through
Cypress Lake.

Cooperation.--This is one of the international gaging stations maintained jointly by the
Enited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Rating table, Mar. 1 to Oct. 31, 1955, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting~-control method used Apr. 9, 12-17, July 13)

1.0 3.1 2,5 228
1,1 6.2 3,0 296
1.2 11.5 3,5 374
1.3 19.8 4.0 456
1.4 30,8 5,0 627
1.5 45,5 6,0 811
1.6 62 8.0 1,221
1.8 100 10,0 1,690
1.9 120 12,0 2,250
2,0 141
Discharge, in cubic feet per second, March to October 1955
Day Mar, Apr. May June July Aug, Sept. Oct.
1 19 240 416 94 5.8 32,1 33,4 22,9
2 19 596 500 S 87| 32,1 20| 21,8
3 *19 695 *628 92 10,9 33.4 19.8 22,9
4 20 238 704 92 |- 17.9 30,8 15.2 21.8
5 18 *64 745] a8 33,4 *27.1 9.7 20,8
6 16 71 s72 88 47,1 27,1 9.7 19.8
7 14 *128 520 87 94 27.1 9,7 19.8
8 24 *314 438 71 83 25,0 9.2 21,8
9 14 *751 389 42,3 81 22,9 9.2 18,8
10 10f *1,510 *354| 13.6| 100 16.1 a.1| 08
11 16} *1,760 312 13.6| 108 16,1 8,2 20,8
12 24| *1,720 250 14.4 170 15.2 3.7 20,8
13 15) 1,830 235 14,4| *496 Tgi? 12.9 20.8
14 251 1,540 256 13.6 15.2 14.4 21.8
15 19 1,080 299 12.9 274 15,2 15.2 20,8
16 18 *588 224 12.,2f 155 15.2 15.2 20.8
17 *19 470 141 48.0 16.1 21.8
18 20 548 100 g6 15,2 21,8
19 20| 1,100 56 30 16.1 22,9
20 *21) 1,950 30,8 81 2249 28,0
21 21| *1,590 30,8 75 24,0 26.0
22 20| 1,230 32.1 68 19.8 27.1
23 *20( *1,300 32,1 64 18,8 o
24 11 1,420 28,3 62 19.8( *24.0
25 11 1,220 42.3 61 20.8 22,9
26 11 877 52 [N #21,8 22.9
27 12 734 64 59 21,8 24,0
28 13 592 61 59 22,9 24.0
29 38 5 47,1 *57 21,8 22,9
30 *64 *434 3344 54 20.8 24,0
31 165 ~m=mmae 29,5] 43,9|------| 20.8
Tot 756| 27,090| 10,136(1,127.3|2,906.2]1,344.7 508,8 694,1
Met:'ll 24.4 903, 327 N 93.7 43,4 17,0 22.4
Ac-fY 1,500{ 53,730 20,100 2,240 5,760 2,670{ 1,010} 1,380
Calendar year : Max Min Mean Ac-ft
The season : Max - Min - Mean - Ac-ft 88,390

* Discharge measurement made on this day,
Note.-~Stage~discharge relation affected by ice Mar. 1 to Apr. 3, 6, 7.
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Val Marie west gravity canal near Val Marie, Saskatchewan

(International gaging station)

Location.--Lat 49°22' long 107°53', in SWi sec. 7, T. 5, R, 14 W., third meridian, on
Tight bank at outlet of Val Marie West Reservoir, 11 miles northwest of Val Marie.

Records available.--March 1947 to October 1955 in reports of Geological Survey. March
4 ctober 1955 1in reports of Department of Northern Affairs and Netional Re-
sources, Canada. Seasonal records only.

Gage,--Water-stage recorder. Prior to Sept. 27, 1949, at site half a mile downstream at
ifferent datum.

Extremes.--1946-55: Maximum daily discharge, 28.9 cfs June 21, 1952; no flow at times
each year.

Remarks,-~Records poor. Canal diverts water from Val Marie West Reservoir on left bank
for irrigation in the Frenchman River basin in Saskatchewan.

Cooperation.~-This is one of the international gaging stations maintained Jointly by the
Eni ed States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Departmert of Northern
Arfairs and National Resources, Canada.

Discharge, in cublc feet per second, March to October 1955

Day Mar. Apr, May June July Aug., Sept. | Oct.
1 *0 10.0 o 14.4

2 ° 8.9 0 5.3

3 0 13.9 [ 4.9

4 0 *20,3 [} 6.1

5 [ 21,5 0 6.3

6 0 14,4 0 2.3

7 (*) [} 4.6 0 ]

8 0 7.0 0 o

9 0 9.5 0 0

10 0 9.2 *0 *0 (*)
11 0 *9.6 3.6 0

12 0 10.0 6.9 0

13 *0 8.6 7.5 0

1 0 10.6 7.9 1.6

15 [} 6.1 8.8 2.5

16 o] 6.1 1.8 3.8

17 0 5.2 19.8 7.3

18 o 4.9 22,7 7.6

19 0 6.1 *20.1 *g.4

20 [ 10,2 14.4 1.0

21 0 10.1 (*) 15.3 [

22 0 10,1 15. 0

23 0 7.8 #13.3 0

2¢ 0 4.6 1i.8 o

25 0 4.2 13.0 0

26 0 *3.9 11.6 [}

27 0 1.3 5.5 .1

28 [ 2.l 6.6 ]

29 0 2.1 12.5 0

30 £.1 o *12,9 *0

> N N R 5.5]-auiton 14,8 -~---- (*)
Totall 0 9.6] 242.7 256.3 67,6 [
Mean o [ 0.31 8.09 [ 8.27 2,25 [4
Ac-£Y [ 19 481 0 508 134 c
Calendar year : Max Min Mean Ac-ft B

The season : Max - Min - Mean - Ac-£t 1,140

* Discharge ment or o tion of no flow made on this day.
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Val Marie Canal near Val Marle, Saskatchewan

(International gaging station)

Location (revised).--Lat 49°18', long 107°47', in NEL sec. 13, T. 4, R, 14 W., third merid-
an, on le ank 2 miles downstream from Val Marie Reservoir and 4% miles northwest of
Val Marie.

Records a*ﬂj}ﬁh%e gggyisedl.--A ril 1947 to QOctober 1955 in regorﬁs of the Geological Sur-
vey. Apr 9 o October 1955 in reports of Department of Northern Affairs and Na=~
tlonal Resources, Canada. Published as "Val Marie Irrigation District Canal® April to
July 1937, as "Val Marie Main Canal" April 1946 to October 1955. Seasonal records only.

Gage.~-Water-stage recorder.

Extremes.--1937-55: Maximum daily discharge, 90 cfs June 2, 3, 1951; no flow at times each
year.

Remarks.--Records good. Canal diverts water from Val Marie Reservolir on left bank for irri-
gatlon in the Frenchman River basin in Saskatchewan. Approximately 120 acre-ft were di-
verted from canal during the season for use above station.

Cooperation.~-This 1s one of the international %aging statlons maintained jointly by the
Gni’c'ea States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Discharge, in cublc feet per second, March to October 1955

Day Mar, Apr. May June July Aug, Sept. Oct.
1 Q 3 *g 0 32,7 0 14.7 5.7
2 Q 3 3] 4] 32.7 [9) 14.7 5.7
3 [o] o 5.1 o] 28.4 [} 7.8 5.7
4 0 ] 0.9 *Q 18.7 0 i3 5.7
5 0 3 o) o] 10.7 V) 3] 5.7
6 o] 3 0 0 28.7 [s) (4] 5.7
7 0 *3.9 [s) 1.2 8.1 0o Qo 5.7
8 o} 1.4 0 5.5 4,2 0 [¢] 5.7
9 (o] .6 o 10.0 2.5 0 0 5.7
10 0 .2 o) 14.7 5.8 *0 *Q *5,7
11 o] .1 0 *21.3 4.3 [0} .5 5.7
12 o .1 o *21,2 36.6 0 2,0 5.8
13 o o *0 24,9 5.7 ") 2,0 5.7
14 0 0 0 34.6 9 o) 2,2 6.0
15 o) .6 o) 62 [ 0 2,4 3.1
16 ) W1 0 76 0 0 2,5 .2
17 Q (s} [s) 78 (o] o) 2,5 .1
18 [} 0 0 79 0 9 2.8 iod
19 0o 2.1 0 79 o] 0 *4,2 [%)
20 o 3.3 0 79 o *,1 8,0 o
21 o .1 o] 79 *Q .4 5.8 *Q
22 o o [s) 79 0 4 5.7 o
23 o] .1 0o 75 0 **,5 5.7 0
24 o o 0 76 0 2.5 5.7 [}
25 o o] 0 75 o] 6.7 5,7 0
26 o [ 0 *75 o) 9.3 5.7 s}
27 o o] o] 75 0 6.7 5.7 Q0
28 o] o] o] 75 o] 5.0 5.7 0
29 0 [¢] 0 56 o) 4('10.2 *2.7 g
30 0 o Q0 33.1 4] 14 o7

31 - - - B |- L e ] 167 |~----- * 1 |
Total] 3 24.6 6.0]1,284.5 219.1 71,0} 121.0 83,6
Mean 0.1 0.82 0.19 42.8 7.07 2.29 4,03 2.70
Ac~ft 6.0 49 12 2,550 435 141 240 166
Calendar year : Max Min Mean Ac-ft

The season : Max Min Mean Ac-ft 3,600

* Discharge measurement or observation of no flow made on this day.
** Fleld estimate made on this day.
Note.~-No gage-height record Mar. 31 to Apr. 6; discharge estimated on basis of weather records
and engineer's notes,
418816 O -57 -9
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Frenchman River at international boundary

(International gaging station)

Location.--Lat 49°00'00", long 107°18'10", in SEf sec. 5, T. 1, R. 10 W., third meridian,
in Saskatchewan, on left bank 50 ft upstream from international boundary and 22 miles
northeast of Whitewater, Mont.

Drainage area.--2,020 sq mi, approximately.
Records available.--April 1917 to October 1955 (seasonal records only most years).

Gage.--Water-stage recorder and concrete control. Altitude of gage is 2,420 ft (from
topographic map). Prior to June 23, 1937, at site about half a mile upstream at
different datum, and June 23, 1937, to October 1952, at site 100 ft downstream at
present datum.

Extremes.--Maximum discharge during season, 1,950 cfs Apr. 20 (gage height, 11.16 ft);

minimum daily discharge, 10 c¢fs Mar. 19, 23.

1917~55; Maximum discharge, 22,700 cfs Apr. 15, 1952 (gage height, 19.90 ft, from
floodmarks), from rating curve extended above 2,300 cfs on basis of slooe-area deter-
mination of peak flow; no flow at times during most years.

Revisions.--The figures of maximum discharge for some water years have been revised,
as shown in the following table. They supersede figures published in the water=-supply
papers indicated.

Water Discharge | Gage height
WSP year Date (cfs) (feet
856 1938 | July 5, 1938 1,790 10.77
876 1939 | Mar. 27, 1939 2,990 13.40
896 1940 Apr. 26, 1940 1,930 11.29
926 1941 | Mar. 25, 1941 1,730 10,53
956 1942 | June 28, 1942 1,590 10.00
976 1943 | Mar., 30, 1943 6,830 16.36
1176 1950 | Apr. 17, 1950 2,870 13.24

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
which are poor, Natural flow of stream affected by storage reservoirs, diversions for
irrigation, and return flow from Irrigated areas. Water may be diverted into or from
Battle Creek basin through Cypress Lake.

Cooperation.--This is one of the international gaging stations maintained Jointly by the
IEnited States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled Jointly with the Water Resources Division, Department of
Northern Affairs and National Resources, Canada.

Revisions.--Revised figures of discharge, in cublc feet per second, for high-water periods
n the water years 1939, 1940, 1941 and 1943, superseding those published in WSP 876,
896, 926, are given herewith:

Date | Discharge Date [Discharge Date |Discharge Date | Discharge D te | Discharge
1938 1939-Con. 1939-Con. 1940-Con, 1941-Con.
Mar, 23 1,270 May 25 724 June 15 769 Apr. 17 829 Mar, 23 1,350
24 2,500 26 323 16 1,290 18 940 24 1,450
25 2,700 27 310 17 1,260 18 1,060 25 1,550
26 2,700 28 230 18 1,290 20 1,280 26 1,550
27 2,890 29 145 19 1,340 21 1,410 27 995
28 2,100 30 183 20 1,220 22 1,300 28 328
29 1,800 31 221 21 1,240 23 1,420 29 276
30 1,550 June 1 235 22 1,320 24 1,600 30 341
31 1,350 2 241 23 1,370 25 1,780 31 360
May 1 197 3 105 24 1,250 26 1,920
2 208 4 82 25 1,020 27 1,720 1943
3 202 6 186 26 660 28 1,500 Mar. 28 3,000
4 128 7 130 27 375 29 1,490 29 5,000
20 581 10 104 28 265 30 1,560 30 6,630
21 713 11 102 29 152 31 4,960
22 1,280 12 140 30 128 1941
23 | 1,260 13 189 1940 Mar. 21 923
24 868 14 779 Apr. 16 610 22 1,210
- Runoff in
Month Cfs-days Maximum | Minimum | Mean acre-feet
March 1939..cc0iienvesens 20,099.4 2,890 (<] 648 39,870
Ma, 8,046,1 |- 1,280 15.0 260 15,60
17,478 1,370 58 583 34,€70
April 1840. 21,574.7 1,920 5.3 719 42,790
March 1941. . 10,721.0 1,550 1.4 346 21,260
March 1943....c.00u00nnns 26,547 6,630 10 856 52,€60
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Frenchman River at international boundary--Continued

Rating table, Mar, 1 to Oct. 31, 1955, except period of 1ce effect (gage
helight, in feet, and discharge, in cubic feet per second)

Mar. 1 to Apr. 12

(Shifting-control method used Apr. 10-12)

Apr. 13 to Oct. 31

8.0 989 3.5 ¢ 13.3 5.0 269
10.0 1,480 3.6 20.0 6.0 522
iz.0 2,190 3.8 38.7 8.0 1,010
4.0 :14 10.0 1,570
4.5 143 12.0 2,300
Diacharge, in cubic feet per mecond, March to October 1855
Day Mar, Apr, May June July Aug. Sept. | Oct.
1 823 712| 1,380 272 g46.6| a28.0 20.9 22.6
2 a23 981 1,370 263 £39.8 a20.0 26.0 24.3
3 a23 1,360 1,680 263 a46.0 al9.0 33,8 26.0
4 a23 1,570 1,420 261 asl al 32.6 26.0
5 a23 1,360 1,370 263 8 alB8.0o 32.6 26.0
6 az23 1,400 1,080{ *255 576 g22.6 30.6 26.0
7 *23 1,500 830 249 868 g19.3 22,6 25.2
8 20| *1,540 700 244 707 a26.0 20.9 26.0
9 17 1,550 628 241 512 a30.5 20.0 26.0
10 13 1,320 589 192 438 *g29.6 *19.3 26.9
11 15 1,200 565 a24.0| 310 a3l.0 20.0 26.9
12 16| *1,260| 551 a24.0 714 20.9 26.9
13 16 1,370 541 a30.0(1,010 8100 20.9 7.7
14 16 1,460 520 819,011,220 al00 20.9 26.9
15 14 1,570 498 g31.8| 1,550 8100 20.0 27.7
16 13 1,760 491 a34,5|1,580 al00 20.0 27.7
17 25 1,880 484 240,0{1,830 a98 20.0 27.7
18 17 1,870 452 a50 1,700 a88 19.3 26.9
19 pie] 1,850 *212 g37.7|1,470 g79 19.3 23.4
20 14 1,920 187 832.5( 1,200 *£39.8 21.7 20.9
21 *19| *1,870 252 a33.5 908 g27.7 22.6 20.0
22 15 1,530 285 836.0| *582 828.6 26.0 21.7
23 10 1,050 261 £39.8 408 a28.5 28.6 21.7
24 13 912 222| a44.0| a270 a27,0 29.6 22.6
25 17 953 199 a39.0{ 2210 225.0 28.6 21.7
26 52] *1,020 196 a35.0| alé0 823.0 26.9 21.7
27 28 1,120 189 *g37.7| al30 821.5 25.2 23.4
28 23 1,270 189 a45,0] aloo 821.0 25.2 22.6
29 139 1,370 187 aS0 g48.9 a21,0 26,0 22.6
30 214 1,390 222 848.0| g42.1 821.0 *25.2 22.6
31 mmmmet] *45Q|----e-- 277 | ~~==mm- 5.7| *20.9|------ *22.8|  |------
Totall 1,307] 41,918] 18,027|3,234.5(18,651,1{1,332,0| 726.0 760.9
Mean 42, 1,400 582 108 602 43. 24.2 24.5
Ac-fH] 2,590] 83,140 35,760 6,420| 36,990 2,640| 1,440 1,510
Calendar year : Max Min Mean Ac-ft
The season : Max - Min - Mean - Ac-ft 170,500

* Discharge

measurement made on this day.

a No gage-helght record; discharge interpolated or estimated on basis of weather records and rec-
ords for station below Val Marie, Saskatchewan.
g Computed from once~daily staff-gage reading.
Note.--Stage~discharge relation affected by ice Mar. 7 to Apr. 2,
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MILK RIVER BASIN
Frenchman Canal near Saco, Mont.

Location.--Lat 48°36', long 107°15!, near southwest corner of NW+ sec. 26, T. 33 N., P;
3 ., on left bank two-thirds of a mile downstream from point of diversion and 10y
miles northeast of Saco.

Records avallable.--May 1928 to October 1955. Seasonal records only most years.

Gage.--Water-stage recorder. Prlor to Mar. 1, 1953, at site about 800 ft cownstream at
different datum.

Extremes.--1928-55: Maximum dally discharge, 132 cfs Apr. 11, 1954; no flcw at times each
year.

Remarks.--Records falr except those for period of no gage-height record, wrich are poor.
Vmﬁl diverts water from left bank of Frenchman River for Irrigation in the Frenchman
alley.

Discharge, in cubic feet per second, March to October 1955

Day Mar. Apr. May June July Aug. Sept. Oct. Nov.
1 ol 170 3.6 27 11 9.0 4.9
2 o 1 7.1 28] 9.2 *8.8 5.0
3 ol 82 3.4 26 8.2 11 5.4
2 ad40| 85 9.7 26 7.1 13 5.7 (*)
5 aso 93 20 26 6.6 12 5.9
6 as2 93 *20 26 6.6 12 5.9
7 a84 86 20 27 6.2 12 6.0
8 (*) *86 76 22 44 6.2 12 6.0
9 87 41 26 61 *6.4 12 6.2
10 88 15 25 57 6.3 12 6.3
11 90 5.0 24 51 6.3 12 6.6
12 90 2.2 19 46 1.4 12 7.0
13 82 .6 13 37 7.5 11 5.2
13 72 .3 10 33 8.2 2.8 .5
15 74 .1 8.8 41 8.6 2.9 .2
16 78 1.3 8.0 47 8.8 3.0 )
17 84 .8 7.1 44 9.1 3.0 [
18 87 4 6.9 *46 9.4 3.1 0
19 91 .2 6.3 59 9.5 3.2 0
20 *95 .1 10 *73 9.7 *3.7 *0
21 98 o *13 74| 10 3.6 o
22 101 | o 15 70 9.7 3.8 0
23 Tol o 19 41 9.7 3.8 o
24 99 1.6 22 20 9.6 4.0 [
25 87 3.8 22 29 9.7 4.0 0
26 60 4.2 22 27 9.7 4.1 0
27 48 4.8 22 26 9.7 4.4 o
28 51 5.9 22 25 9.6 4.8 0
29 58 6.9 23 21 9.5 5.0 0
30 64 1.9 24 17 9.5 4.9 0
- N it el ) i 14 95| ------ °
Total o| 2,157 759.0| 474.5| 1,187 264,3| 212,5 76.€
Mean of 71.9 24.5 15.8 38,3 8.53 7.08 2.4¢
Ac-£H o| 4,280| 1,510 941 | 2,350 524 421 152
Calendar year 1 Max Min Mean Ac-ft

The season : Max - Min - Mean - Ac-ft 10,180

* Discharge measurement or observation of no flow made on this day.
a No gage-height record; discharge estimated on basis of engineer's notes and reccrds for Prench-
man River at international boundary.
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Reservoirs in Frenchman River basin in Saskatchewan

(International gaging stations)

Cypress Lake,waCer diverted from Belanger Creek and Battle Creek at points 12 miles north-
west of Consul and 12 mlles northeast of Vidora, completed in 1938 for irrigation, has
usable capacity of 79,750 acre-ft. Records partly furnished by Prairie Farms Rehabili-
tation Administration, Canada.

East End Reservolr on Frenchman River, 2 miles west of East End, completed in 1939 for
irrigation, has usable capacity of 1,460 acre-ft. Records partly furnished by Prairie
Farms Rehabilitation Administration, Canada.

Val Marle West Reservoir on Frenchman River, 12 miles northwest of Val Marle, completed in
or irrigation, has usable capacity of 2,130 acre-ft, Records partly furnished by
Prairle Farms Rehabilitation Administration, Canada.

Val Marie Reservolr on Frenchman River, 5% miles northwest of Val Marie, completed in
or irrigation, has usable capacigy of 8,430 acre-ft. Records partly furnished by
Prairie Farms Renhabilitation Administration, Canada.

These are international stations maintained jointly by the United States and Canada
under the Boundary Waters Treaty. The records have been collected and complled jointly
githdthe Water Resources Division, Department of Northern Affairs and National Resources,

anada .

Month-end contents, in acre-feet, October 1954 to October 1955

East End Val Marie Val Marie
Date Cypress Lake Reservoir West Reservoir Reservoir
0ct. 3losucenocenenans 103,800 526 899 8,390
Nov., 30...... - - - -
Decs 3liiuveanene - - - -
Jan, 3l.iseisseen . - - - -
Feb. 28....... . 103,800 516 908 3,810
Mar. 31. 103,600 803 1,240 8,540
Apr. 30, 114,700 766 1,380 10,780
May 31. . 114,000 1,550 2,090 12,430
June 30. . 111,500 1,840 1,770 8,490
July 31. . 112,600 1,510 2,020 9,840
Aug. 31. P 107,700 637 1,650 9,830
Sept.30. 105,100 516 1,840 8,950
0ct. B3liceeiesecnssonsacarcanans . 103,700 516 1,120 9,390

Note.--Contents for Cypress Lake computed from graph based on gage readings made several times
weekly prior to Apr. 30, from water-stage recorder thereafter. Contents for other reservoirs com-
puted from daily gage readings or graphs based on gage readings made several times weekly.
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Rock Creek at international boundary
(International gaging station)

Location.--Lat 48°59'20", long 106°47'30", in SE} sec. 1, T. 37 N., R. 37 E., on right
ank three-quarters of a mile south of international boundary, 2 miles upstream from
Horse Creek, and 9 miles northeast of Thoeny, Mont.

Drainage area.--242 sq mi.

Records avallable.--May 1914 to October 1915 and March 1927 to November 1935. Seasonal
records only most years. March 1916 to October 1917 in reports of Geological Survey
and March 1816 to October 1926 in reports of Department of Northern Affairs and Na-
tional Resources, Canada, at site 3 miles downstream; records not equivalent owing to
inflow from Horse Creek. Published as "near Barnard, Mont." 1914-26,

Gage . --Water-stage recorder. Timber control since Sept. 10, 1937. Altituie of gage 1s
2,550 f't (from topographic map). Prior to Oct. 31, 1915, staff gage near present site
at different datum. Mar. 18, 1927, to Sept. 9, 1937, staff or chain gave at site
200 ft downstream at present datum.

Extremes.--Maximum discharge during season, 1,700 cfs Apr. 2 (gage height, 10.99 ft, back-
water from ice); no flow at times.

1914-15, 1927-55: Maximum discharge, 3,310 cfs Apr. 15, 1952 (gage height, 11.91

ft), from rating curve extended above 1,400 cfs on basis of slope-area determination
of peak flow; no flow at times,

Remarks.--Records good except those for periods of ice effect, no gage-height record, or
ackwater from beaver dam, which are poor. Several small diversions for irrigation
above station,

Cooperation.--This is one of the international gaging stations maintained jointly by the
%%nife& States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled jointly with the Water Resources Division, Department of North-
ern Affairs and National Resources, Canada.

Revisions (water xeavsg.-—WSP 1209: 1939(M). The monthlif mean diséharge for April 1954
as péen corrected to 241 cfs, superseding figure published in WSP 1339.
Rating table, Mar. 1 to Nov. 1, 1955, except periods of ice effect or backwater from
beaver dam {gage height, in feet, and discharge, in cublc feet per secord)

2,14 o] 2.9 19.0
2.2 .2 3.0 25.5
2.3 .5 3.2 41.0
2.4 1.1 3.5 73
2.5 2,1 4.0 130
2.6 4.4 5.0 254
2.7 8.0 6.0 395
2.8 13.2 8.0 780
Discharge, in cublic feet per second, March to November 1955
Day Mar. Apr. May June July Aug. Sept. | Oct. Nov.,
1 2700 17.3 12,1 3.1 5.4 o 2.1 *3.9
2 (*l,320 17.8 11.6 2.8 3.6 [ 2.0
3 ao 311 12,1 2.4 2.8), © 2.3
4 a450 460 11.0 2.8 2.1 o1 2.0
5 a350 #156 10.4 3.1 1.5 .2 2.0
6 N *264 86 10.4 3.3 1.4 o1 2.1
7 362 53 9.4 g.g i% g i.é
8 541 36.2 9.0 . . .
9 676 27.8 8.5 3.3 .9 [ 2.1
10 | 540 23.6 7.6 3.3 .8 W1 2.1
11 (*)| a2e0 20.3 7.2 3.3 *.8 .3 *2.3
1z 2190 19.0 6.8 4.8 o7 o3 2.1
13 al| al20 18.4 6.4 4.8 .8 .3 2.1
14 73 16.7 6.4 4.8 7 ok 2.1
15 58 16.1 6.8 5.7 .6 *.6 2.4
16 46, 16.1 6.4 5.4 5 «6 2.4
17 ss.g 16,1 5.7 4.4 5 7 2.6
18 30.8| 18.7 5.4 3.3 .4 7 2.6
19 31.5 *16.7 5.1 *2.8 .4 9 2.8
20 U 929 16.1 4,8 2.3 .4 2.0 2.8
21 82 20.3 *4.8 2.0 4 2.3 3.3
ez 43,0 42.9 4.4 1.7 .4 2.8 3.6
23 33.04 35.4 4,2 1.5 .2 4,2 3.6
24 \ a0 34,6 30.8 3.6 1.4 [} 3.1 3.6
25 28.5) 25.5 3.1 2.0 ° 2.1 3.6
26 23, 6] 22.9 3.3 2,1 .2 1.7 3.6
27 21.6] 19.0 5.7 3.3 [+ 1.8 3.9
28 a2 20,3 17.3 7.6 19,0 0 1.8 3.9
29 a3 19.0] 14.9 5.1 11.0 [+ 2,3 4,2
30 ad 17.8 .9 12.1 [} 2.3 1.2
31 *b160 | ~--mm- o 10.4 0 |------ 4,2
Total 184 |7,588,5(1,616.4 208.8 139,.4 27.2 31.7 86.5 -
Mean 5.94 253 . 6,96 4.50 0.88 1.06 2.79 -
Ae-£Y 365| 15,050{ 3,210 414 276 54 63 172 -
The season March : Max Min Mean Ac-ft
to October : Max - Min - Mean -~ Ac-ft 19,600

# Discharge measurement made on this day. .

a No gage-helght record; diacharge estimated on basils of 5 discharge measurements, weather records,
and records for stations on nearby streams.

b Stage-discharge relation affected by ice.

Note:--Stage-discharge relatlon affected by backwater from beaver dam Sept., 4-15; discharge esti-
mated on basis of 1 discharge measurement, gage heights, and weather records.
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Horse Creek at international boundary

(International gaging station)

Location.-~-Lat 48°59'20", long 106°50'10", in SEi sec. 3, T. 37 N., R. 37 E., on right
ank three-guarters of a mile south of international boundary, 14 miles upstream from
mouth, and 8 miles northeast of Thoeny, Mont.

Drainage area.--71 sq mi, approximately.

Records available.--May 1914 to October 1917 and March 1927 to November 1855 in reports
of Geological Survey. May 1914 to November 1955 in reports of Department of Northern
Affairs and National Resources, Canada. Seasonal records only most years. Published
as "near Barnard, Mont." May 1814 to October 1926.

Gage.--Water-stage recorder and concrete control. Altitude of gage is 2,540 ft (from
topographic map). Prior to Sept. 9, 1937, staff gage at same site and datum.

Extremes.--Maximum discharge during season, 548 cfs Apr. 1 (gage height, 10.56 rt, back-
water from ice); no flow most of season.
1914-55: Maximum discharge, 1,800 cfs Apr. 15, 1952 (gage height, 11.79 frt), from
rating curve extended above 800 cfs by logarithmic plotting; no flow most of each year.
Revisions.--The figures of maximum discharge for some water years have been revised,
as shown in the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge | Gage helght
WSP | year Date {cfs) (reet
666 1928 | Mar. 22, 1928 940 10.50
746 1933 | Aug. 22, 1933 311 8.28
806 1936 | Apr. 12, 1936 289 8.08
876 1939 | Mar. 24, 1939 1,360 11.18
1006 1944 | Apr. 1, 1944 482 9.31
1036 1945 | Mar. 13, 1945 313 8.32
1176 1950 | Apr. 16, 1950 970 10.55

Remarks.--Records good except those for periods of backwater from beaver dams, which are
air or those for perlod of ice effect, which are poor. No reported diversion above
station.

Cooperation.--This is one of the international gaging statlons maintained jointly by the
t‘Jznitecl States and Canada under the Boundary Waters Treaty. Records collected and
compiled jointly with the Water Resources Division, Department of Northern Affairs
and National Resources, Canada.

Revisions (water years).--WSP 1209: 1943(M). Revised figures of discharge, in cubic
feet per second, for high-water periods in the water years 1933, 1936, 1¢39, 1943,
1944 and 1945, superseding those published in WSP 746, 806, 876, 976, 10C6, and 1036,
are given herewith:

Date Discharge Date Discharge Date Discharge Date D'scharge
1933 1939 1943-Con. 1945-Con.
Aug. 22 134 Mar, 23 615 Apr. S 34 Mar. 14 190
23 10.9 24 999 15 72
24 14.1 25 732 1944 16 46.0
25 22.2. 26 374 Mar. 23 60 17 33.2
26 25,3 24 72 18 27.5
27 2.5 1943 Apr. 1 157 19 29.6
Mar, 28 700 2 77 20 30.0
1936 29 1,080 3 46.4 21 32.4
Apr. 10 €0 30 728 4 58 22 30.0
11 1685 31 421 S 53 23 24,0
12 289 Apr. 1 181 [ 3l.2
13 95 2 134
14 213 3 118 1945
15 71 4 58 Mar. 13 251
- Runoff in
Month Cfs-days | Maximum | Minimum | Mean acre-reet
August 1933,, . 209.1 134 0 6.75 418
April 1936...ccvneonrenns 962 289 [ 32.1 1,910
Water year 1935-36..... 1,065.0 289 0 2.91 2,110
Calendar year 1936..... 1,065.0 289 0 2.91 2,110
March 1939....0ecvsreenns 3,184.4 999 0 103 6,320
March 1943......... 3,434.6 1,080 0 110 6,810
Aprilicececsscanes 642.8 181 .3 21.4 1,270
March 1944... 239.0 72 0 7.71 474
April........ . 488.3 157 .1 16.3 963
March 1945..... tvebeieans 992.6 251 ] 32.0 1,973
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Horse Creek at international boundary--Continued

Rating table, Mar. 1 to Oct. 31, 1955, except period of ice effect and
backwater from beaver dams (gage height, in feet, and discharge, in
cubic feet per second)

2.4 0 3.0 1.8 3.8 25.0

2.5 .2 3.1 2.9 4.0 35.0

2.6 .3 3.2 4.7 4.5 55

2.7 .5 3.3 7.2 5.0 71

2.8 .8 3.4  10.4 6.0 113

2.9 1.1 3.6 17.0 7.0 173

Discharge, in cubic feet per second, March to November 1355

Day Mar, Apr, May June | July Aug. | Sept. | Oct. Nov,
1 o| =2es 2.7 1.0 (*)
2 o 4s0 2.9 .9
3 *0| 440 144 .9
4 o[ 1s0 157 .8
5 o 75 *28.4 .8
& o *83 13.0 .6
7 o] 98 8.6 N
8 o| 139 6.4 .5
9 of 118 4.7 .5
10 0 81 3.8 4
11 0 50 3.4 .3 (*) (*)
12 [} 42.4 2.8 .3
13 o 24.2 2.4 .3
14 ol =*18.0 2.1 .3
15 0 16.3 1.9 .7 *)
16 0 14.0 1.9 .4
17 0 9.0 2.0 .3
18 0 7.2 1.8 3
19 o 9.7 *1.8 .2 {*)
20 0 65 1.4 .2
21 0 27.7 11.4 *.1
22 o 12.0 21.0 .1
23 [¢] 8.6 11.1 .1
24 0 7.2 6.1 Q
25 0 5.4 3.8 0
26 0 4.2 3.0 [}
27 0 3.7 2.3 [
28 o 3.4 1.7 [
zg o 3.2 1.3 [}
3 0 2,9 2 ¢}
A I PO O . I P B FEU PR
Total 2|z,219.,1| 4s58.9 10.8 0 [} Q
Mean 0.06 74.0 14,7 0.35 0 0 o] ¢
Ac-fY] 4| 4,400 906! 21 0 [ ¢
Calendar year : Max Min Mean Ac-ft
The season : Max - Min - Mean - Ac-ft 5,330

* Discharge measurement or observation of no flow made on this day.

** Pield estimate made on this day.

Note.--Stage-discharge relation affected by backwater from ice Mar. 31 to Apr. ¢ &nd from beaver
dam Apr. 5-20, May 12-19.
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McEachern Creek at international boundary

(International gaging station)

Location.-~Lat 48°59'30", long 106°55'40", in Swi sec. 1, T. 37 N., R. 36 E., on left bank
half 2 mile downstream from East Fork, half a mile south of international boundary, and
8 miles north of Thoeny, Mont.

Drainage area.--160 sq mi.

Records available.--March 1927 to November 1955 in reports of Geological Survey. April
0 November 1955 In reports of Department of Northern Affairs and National Re-
sources, Canada. Seasonal records only most years. Published as "at Dolson's Ranch"
April 1924 to October 1926.

Qage.~-Wire-weight gage read once dally. Concrste control since October 1937. Altitude

of ga%e is 2,540 ft (from topographic map). Prior to October 1938, staff gage at site
350 f't upstream at same datum.

Extremes.--Maximum discharge during season, 1,270 cfs Apr. 2 (gage height, 7.63 ft, back-
water from ice); no flow most of season.

1924-55; Maximum discharge, 7,080 cfs Apr. 15, 1952 (gage height, 13.85 ft, from
floodmark), from rating curve extended above 2,800 cfs on basls of slope-area determi-
nation of peak flow; no flow at times in each year.

Revisions.--The figures of maximum discharge for some water years have been revised,
as shown In the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge Gage height
WSP gear Date (cfs) (feet
646 1927 | Apr. 9, 1927 3,190 10.42
716 1931 | June 30, 1931 730 6.05
746 1933 | Aug. 22, 1933 738 6.07
786 1935 | Apr. 17, 1935 210 4.40
808 1936 | Apr. 12, 1936 698 5.97
856 1938 [ Mar. 17, 1938 934 6.52
956 1942 } June 29, 1942 560 5,60
376 1943 | Mar. 29, 1943 3,440 10.74
1008 1944 | fpr. 1, 1944 1,020 6.70
1036 1945 | Mar. 13, 1945 212 4,35

Remarks .--Records good except those for periods of ice effect or no gage-height record,
which are poor. Several diversions for irrigation above station.

Coogeration.——This 1s one of the international gaging stations maintained Jolntly by the

nited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and complled joilntly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Revisions (water years).--WSP 1176: 1939(M). Revised figures of discharge, in cubic
Teet per second, Tor high-water periods in the water years 1927, 1933, 1934, 1935,
1936, 1939 and 1943, superseding those published in W8P 646, 746, 761, 7¢6, 806, 876
and 976, are given herewith:

Date Discharge Date T Discharge Date Discharge Date Discharge
1927 1933-Con. 1934-Con, 1939
Apr. 1 817 Aug. 23 70 Apr. 3 131 Mar. 22 572
2 790 24 35.0 4 46.5 23 3,200
3 1,530 25 68 5 29.4 24 2,410
4 1,800 28 46.7 25 1,340
5 1,510 27 16.5 1935 26 300
8 774 28 10.3 Apr. 17 210
7 666 29 5.1 1943
8 758 30 3 1938 Mar. 28 1,240
9 2,090 31 2 Apr. 11 310 27 B
1o 468 12 578 28 1,040
1934 13 192 29 2,670
1933 Apr. 1 195 14 225 30 1,250
Aug. 22 634 2 282 31 988