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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASIN, 1950

SCOPE OF WORK

This volume 1s one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1950. The work was begun in 1888 in connection with
special studies relating to irrigation. Measurements of the flow of streams and of the
stage and contents of lakes and reservoirs have been made at about 12,060 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawaii. On September
30, 1950, 6,540 gaging stations, including those in Hawall and Alaska were being mailn-
talned by the Geological Survey and cooperating organizations. Miscellaneous discharge
measurements were made during the water year at many other points.

In the execution of the work many State and private organizations have cooperated,
elther by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowedged in connection with the description of each station affected; cooper-
ation of the second kind is acknowledged, under the heading "Cooperation," in the intro-
ductory matter that precedes the gaging-station records in each volume. In the present

volume, the section on cooperation of the second kind appears on page 12.
DEFINITION OF TERMS

The units in which stream-flow data are presented in this report and other terms used
herein are defined as follows:

"Second-feet" is an abbreviation for "cubic feet per second." A second-foot is the
rate of discharge of a stream whose channel is 1 square i‘oo.t in cross-sectional area and
whose average velocity is, 1 foot per second.

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

"Runoff in inches" is the depth to which an area would be covered if all the water
draining from it in a given period were uniformly distributed on its surface. It is used
for comparing runoff with rainfall, which is usually expressed in inches.

An "acre-foot" is the quantity of water required to cover an acre to the depth of
1 foot ard is equivalent to 43,560 cubic feet. The term is commonly used in connection
with storage for irrigation.

"Second-foot-day" is the volume of water represented by a flow of 1 second-foot 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 an abbreviation for the term relation between gage height
and discharge."

"Control" is a term used to designate a feature downstream from the gage that deter-
mines the stage-discharge relation at the gage. This feature may be a natural section,

a reach of the chamnel, or an artificial structure. ’

"Contents" 1s a term applied to the volume of water in & reservoir. Unless otherwise
indicated, 1t is computed on the basis of a level pool and does not include bank storage.

1
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"Prainage area" of a stream at a specified location is that area, measured in a horizon-
t.al plane, whic'h is enclosed by a topographic divide such that direct surface runoff from
precipitation normally would drain by gravity into the river basin above the specified
point. Figures of drainage area given hereln include all closed basins or non-contributing

areas within the area unless otherwiss noted.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements
of discharge, and general information used to supplement the records of stage and discharge
measurements in determining the daily flow. The records of stage are obtained either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the ‘fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typical structures in use at gaging stations are shown in figure 1.

Rating tables giving the discharge for any stage are prepared from the discharge meas-
urements. 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 discharge 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 1s de-
termined by the "shifting-control method," in which correction factors based on 1individ-
ual discharge measurements and notes by engineers and observers are used in applying the
gage helghts to the rating tables. At times the stage-discharge relation for a statlon
may be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the dally mean discharge 1s computed by what is essentlally the "shifting-
control” method, described above.

At some gaging stations the stage-discharge relation 1s affected by backwater from
reservolrs, tributary streams, or other sources, which necessitates the use of the "slope
method," 1in which the slope or fall in a reach of the stream is a factor in the determi-
nation of 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 statlons
the stage-discharge relation is affected by changing stage, and for them the rate of
change of stage 1s 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, which makes it 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 in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins. For those
stations at which the stage-discharge relation js affected by ice, the days included in
the perlods of ice effect either are indicated in the table by symbols referring to a
footnote that states this fact or are given in a general note following the table. The
days on which discharge measurements were made during or between periods of ice effect,
shortly before the first period, or shortly after the last period are similarly indicated
by a footnote.

Por most of the gaging stations on streams in the area covered by thls report the data

presented comprise a description of the station, a table showing the dally discharge of
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corresponding to either once-daily readings of the gage, the mean of twice-dally readings,
or the mean gage height determined from gage-height graphs based on gage readings. For

periods of rapidly changing stage, the daily mean discharge is determined from gage-helght
graphs based on gage readings, the frequency of which is stated In the statlon descriptlon.

In the table of monthly discharge the column headed "Second-foot-days" gives the sum
for each month of the figures given in the table of daily discharge. The column headed
"Maximum" gives the maximum daily discharge, not the momentary discharge when the water
surface was at crest stage. Likewise, in the column headed "Minimum" the quantity given
is the minimum daily discharge. The column headed "Mean" gives the average flow in cubic
feet per second during the month.

Peak discharges with the times of thelr occurrence are listed below the table of monthly
discharge for most stations. All independent peaks above the selected base are given. The
base discharge, which is given in parentheses, 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 controi
by man.

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 reser-
voirs a table showing daily contents or stage ;s given. A skeleton table of capacity at
given stages is usually given in the first report in which data for a station are published

but is omitted from succeeding rgports.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of 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 flow, and interpretation of
records.

The station description gives a statement in regard to the general accuracy of the rec-~
ords. "Excellent" indicates that, in general, the error in the daily records 1s believed
to be less than 5 percent; "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 accurate than the daily records.

Yield at some stations as indicated by monthly means may vary widely from natural yield,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artificial causes, or other factors. For such stations figures of "second-feet per
square mile" and frunoff in inches" are not published unless storage or diversion records
are included indicating the extent of the regulation or diversion or unless satisfactory
ad justments can be made for changes in contents or reservoirs or for other changes incident
to use and control. Evaporation from a reservoir is not included in the adjustments for
changes in reservoir contents, unless its inclusion is indicated. Even at those stations
where adjustments are made, in éqme instances large errors in computed yields may occur
when relatively large negative adjustments are applied or when evaporation is large in
comparison with the observed discharge. Figures of second-feet per square mile and runoff
in Inches are also omitted 1f the drainage area includes large noncontributing areas or if

the average annual rainfall over the drainage area is less than 20 inches.
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Many gaging stations on streams in the irrigated areas of the United States are sltuated
above most of the diversions from those streams, and therefore the discharge recorded does
not show the water supply available for further development, as prior appropriations below
the station must first be satisfled.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of daily discharge affords opportunity for more detailed studies of the
variation in flow. As further observations in each succeeding year may be expected to
throw new light on data previously published, it should be borne in mind that such data are

subject to revision in succeeding water-supply papers.
PUBLICATIONS

The results of stream-flow measurements are now published annually in 14 parts, each
part covering an area whose boundaries coincide with natural drainage features as indicated
below:

Part 1. North Atlantic slope basins (St. John River to York River).
2. South At):lantic slope and eastern Gulf of Mexico basins (James River to Mississippil
River).
3. Ohilo River Basin,
4. St. Lawrence River Basin.
5. Hudson Bay and upper Mississippi River Basins.
6. Missourl River Basin.
7. Lower Mississippi River Basin.
8, Western Gulf of Mexico basins.
9. Colorado River Basin.
10. The Great Basin.
11. Paciflic slope basins in Callfornia.
12. Pacific slope basins in Washington and upper Columbla River Basin.
13. Snake River Basin,
14. Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the Geological Survey containing data on
the water resources of the United States may be obtalned or consulted as explained below.

1. Copiles may be purchased at nominal cost from the Superintendent of Documents, Gov-
ernment Printing Office, Washington, D. C., who will, on application. furnish lists giving
prices.

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 resources division of
the Geologlcal Survey as follows:

East of the Mississippl River:
Albany, N. Y., 526 Federal Bullding.
Asheville, N. C., 220 Post Office Bullding.
Atlanta, Ga., 644 Peachtree Seventh,
Augusta, Maine, 420 Statehouse.
Baton Rouge, La., 850 North 5th Street.
Boston, Mass., 939 Post Office Bullding.
Champalgn, Ill., 605 South Neil Street.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., Cabell Hall, Unlversity of Virginia.
Chattanooga, Tenn., 442 Post Office Building.
College Park, Md., 106 Engineering Bullding, University of Maryland.
Columbia, S. C., 207 Creason Building.
Columbus, Ohic, 1509 Hess Street.
Harrisburg, Pa., 490 Education Building.
Hartford, Conn., 203 Federal Bullding.
Indianapolls, Ind., 311 West Washington Street.
Jackson, Miss., Room 1, Fidelity Bullding.
Knoxville, Tenn., 337 Post Office Building.
Lansing, Mich., 611 Capitol Saving & Loan Building.
Louisville, Ky., 531 Federal Buillding.
Madison, Wis., 666 State 0ffice Building.
Montgomery, Ala., 507 Post Office Building.
New Philadelphia, Ohio, Muskingum Watershed Conservancy District Building.
Ocala, Fla., Bullding 211, Camp Roosevelt.
Pittsburgh, Pa., 515 Plaza Bullding.
Ralelgh, N. C., 908 Capitol Club Building.
St. Paul, Minn., 1427 New Post Office Bullding.
Trenton, N. J., 228 PFederal Building.
Washington, D. C., @eneral Services Administration Bullding.
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West of the Mississippl River:
Austin, Tex., 302 West Fifteenth Street.
Bismarck, N. Dak., 7 Eltinge Building.
Boise, Idaho, 429 Federal Bullding.
Denver, Colo., Federal Center.
Fort Smith, Ark., 6 Post Office Building.
Helena, Mont 408 Federal Building.
Honolulu, 'Hauaii 225 Federal Building.
Idaho Falls, Idaho, 204 Federal Building
Towa City, Iowa 508 Hydraulilc Laboratory, University of Iowa.
Juneau, Alaska, "Sub Port.
I:.incoln Nebr., 510 Rudge-Guenzel Building.

Los Angeles Calif., 429-F United States Post Office and Courthouse.
Oklahoma Ci‘cy, okla. , 405 Post Office Building.
Plerre, S. Dak., 207 Federal Building.

Portland Oreg., 606 Post 0ffice Bullding.

Rolla, Mo., 211 Ramsey Bullding.

St. Louis Mo., 1004 New Federal Building.

Salt Lake City, Utah, 303 Federal Bullding

San Francisco, Calif., 541 Federal Officn Building
Santa Fe, N. Mex. 228 United States Courthouse.
Tacoma, Wash., 207 Federal Building.

Topeka, Kans., 305 Federal Building.

Tucson, Ariz., . 210 Post Office Bullding.

A 1ist of Geological Survey publications may be obtained by applying to the Director,
Geological Survey, Washington, D. C.

Prior to publication, records of discharge in provisional form for individual stations
may usually be obtained from the district offices listed above.

Early records of the flow of streams in the United States are published in the reports
1isted below. In many of these reports records for years earlier than those indicated

have been included for some streams.

Stream-flow data for the years 1884-1901, in reports of the Geclogical Survey
(A « Annual Report; B.= Bulletin; W « Water-Supply Paper)

Report Character of data Year
10th A, pt. 2 |Descriptive information only.
11th A, pt. 2 |Monthly discharge and descriptive information............ 1884 to September 1890,
12¢h A, pt. 2 |.eeee@0ccrnrnccrnorscscsnosanncnnas erecrreaes ceeees seeese 1884 to June 30, 1891.
13th A, pt. 3 1 .ceel0.cpsrncrcacarcnacssecunssnnnnse . 1884-92.
14th A, pt. 2 [Monthly d18CHArEe..csccescesoscroncscsssosnsscrscsanacs 1888-93.
B 13l.¢.4e0+. | Descriptions, measurements, gage heighta, and ratings.. 1893-94.
16th A, pt. 2 | Descriptive information only.
B 140c.ceeaas Deueriptiona, measurements, gage heights, ratings, and 1895.

monthly discharge.
.| Gage hetBhts..cvvcrrrcenrevanssatnssnrsnrans vee.. | 2896,
18th A, pt. 4 | Descriptions, measurements, ratings, and mmthly diuchm-ge... 1895-96.
W 15....00... | Descriptions, measurements, and gage heights of streams east |1897.
of the Mississippi River, and Missouri River and tribu-
taries above Kansas River.
W 18.....4s.. |Descriptions, measurements, and gage heights of stream west 1897.
of the Mississippi River, except Missouri River and tribu-
taries above Kansas River.
lsth A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge. 1897,

27...4040.. | Measurements, ratings, and gage heights of streamseast of 1898.

the Mississippi River, and Missouri River and tributaries.
W 28......... | Measurements, ratings, and gage heights of streams west of 1898.
the Mississippi River, except Missouri River and tribu-

tariles.

Eoggt, g;.& g:nth’l.ydiscmrge.................... sesesssennaesess | 1898,

0 e scriptions, measurements e he ts md rat Bees.nso. | 1899,
218t A, pt. 4 | Monthly d:l.lchl.rge.........:.?%....j.gr.l..: ....... ing 1a99.
W 47 to 52... | Descriptions, measurements gage eigxta, and raei.ng 1900.
22d A, pt. 4. | Monthly discharge........ 1900.
W €5; 66..... | Descriptions, measurement: 1901.
W 7Siscacaess | Monthly discharge...ecesseees 1801.

Papers on.surface water supply containing records from 1899 to date, grouped by years
and drainage basins, are listed by number on page 8. The data for any particular gaging
station will, in general, be found in the reports covering the years during which the
station was maintained. For example, the data for 1910 to 1920 for any station in the
area covered by part 3 are published in Water-Supply Papenrs 283, 303, 323, 353, 403, 433,
453, 473, and ‘503, which contair records for the Ohio River Basin for those years.
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The records at most of the stations discussed in these reports extend over a series of
years. Miscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements" at the
end of each report, the streams and points of measurément listed appearing in the same
relative order as the streams and gaging stations in the body of the report. An index of
the records obtainsd prier to 1904 has been published in Water-Supply Paper 1189.

Each of the reports on surface water supply for the year 1939, issued as Water-Supply
papers 871 to 884 (sse table on p. 8), contains, for the area covered by that report, a
sumnary of yearly discharge at gaging statlons at which 10 or more complete years of record

have been collected. These summaries are avallable also as separate reprints.
Reports have been published that are compilations of records for various areas, usually

a single State or drainage basin. These reports contain records previously published
(some of which have been revised), as well as some records not contained in the annual
series of water-supply papers. The following table glves the numbers and titles of these
reports, arranged alphabetically, some by States and some by drainage baslns.

Reports containing compilations of records of discharge by States and drailnage basins

Report Perdiod Water-Supply
Paper
STATE
Alabama, Water powers of, with an appendix on ts in 1895-1903 107
Mississippl.
California, Water resources of, part 1, Stream measurements in Sacra- 1887-1812 298
mento River Basin.
California, Water resources of, part 2, Stream measurements in San 1878-1912 299
Joaquin River Basin.
California, Water resources of, part 3, Stream measurements 1n the Great | 1891-1912 300
Basin and Pacific Coast river basins.
California, southern, Surface water supply of Paciflc slope Of...ec.ese.. | 1€90-1918 447
California, Surface water supply of Sacramento River Basin,.... 1895-19217 S97-E
California, Surface water supply of San Joaquin River Basin......... 1895-1927 636-D
Californila, southern, Surface water supply of Pacific slope basins in,... | 1894-1927 636-E
Californla, Surface water supply of minor San Francisco Bay, northern 1895-1927 637-A
Pacific, and Great basins in.
Colorado, Water resources of.. sessetecercttssastocssnsrsnrscecarssasss | 18841900 74
Georgla, Water resources of... 1895-1905 197
Massachusetts, SUrface Waters Of.ccecesseesssessusvorsassavsroncessssssss | 1848-1915 415
Massachusetts, Hydrology of, Part 1, Summary of stream-flow and preclpi- | 1863-1945 1105
tation records.
Nebraska, Surface water supply Of......... cesesee cessvesese | 18941906 230
Oregon, Surface water supply of... “es . | 1878-1910 370
Texas, Summary of records of surfa 1898-1937 850
Vermont, Surface waters Of....osesescsees 1875-1916 424
Washington, Summary of hydrometric data in 1878-1919 492
Washington, Summary of records of surface 1919-35 870
Wisconsin, northern, Water power Of....cccoceccvose 1895-1905 156
Wyoming, Surface waters of, and their utilizatloN...ceieevecss 1894-1921 469
DRAINAGE BASIN
Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.) and its utilization.., | 1888-1914 395
Colorado River, upper {Colo., Utﬂh) » and 1ts utilizatioNeecsceresvasesces | 189721927 617
Colorado River Basin (Ariz., Calif., Colo., Utah, Wyo.), Surface waters 1891-1938 918
at base stations in,
Colorado River Basin {Ariz., Calif., Nev., N. Mex., Utah), Surface waters | 1888-1938 1049
at statlons on tributarles in lower.
Columbia River Basin, upper (Mont., Idaho), Surface waters of............ | 1898-1938 916
Qdreat Salt Lake Basin, Water powers Of.ccecessssnes 1889-1920 517
Green River (Colo., Utah, 0.) and 1ts utilization. esses | 1894-1926 618
Kennebec River Basin (Maine), Water resources of.... .. | 1890-1906 198
Milk River. See St. Mary and Milk RiVersS.....ccevvevsees ..
Missouri and St. Mary River Basins (Mont.), Surface waters Of....c.e,.e.. | 1881-1938 917
New-Kanawha River Basin (N. C., Va., W. Va.), Surface water supply of.... | 1895-1920 536
Penobacot River Basin (Maine), Water resources 0f.....ceoeesscsoscscrasss | 190429 279
Potomac River Basin (D. C., Md., W. Va.) i uicaveeseeroncoscnnansns «es | 1895~1906 192
Rio Grande Basin (Colo., N, Mex., Tex.), Water resources of... .. | 188e-1913 358
St. Mary and Milk Rivers (Mont., Canada), Water supply Of................ | 1898-1917 191
St, Mary River. See St. Mary and Milk Rivers; Missouri and St, Mary
River Basin.
Sevier Lake Basin (Uvah), Utilization of surface water resources of...... | 1889~1937 920
Susquehanna River Basin tl’a., Md.) Hydrography Of.....c.cevecosseseacsses | 1€90-1904 109

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 records

previously published in 1ts water-supply papers. The following table contains a list of
these reports.
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State reports containing compilations of reccrds of discharge
State Period Report Issued by
Alabama....... |1:95-1915 {Bull, 17, Water
. powers of Alabama.......... | Geological Surve
Do...on.. 17 |1804-47 = |Special Report 20, Water Resources &nd Hy- 1ogtoa y of Alabama.
Arkan drology of southeastern Alabama.
8as...... |1857-1928 |Stream-gaging Rept. l.... Arkensas Geological Survey.
Do..ovveeas [1903-48 Surface Water Resources of Ar Resources and De-
vélopment Commission;
University of Arkansas,
%ns;:tgte of Science and
'echnology. .
Colorado...... | 1881-1935 Hh;::argzogzces of Colorado, Appendix 2, State Planning commissilon,
ream-gaging stations of Water Conservation Board,
o Colorado.l State engineer.
essvecass | 18811938 | Water resources of Colorado, Appendix 3, Do.
vols. 1 and 2, Stream-flow data of
Colorado.
Connecticut... | 1900-1927 | Bull. 44, Water resources of Connecticut,.. | State Geological and Natural
History Survey.
veeersaes | 1912-33 5th biennial report...ccceeevecrcascarsesss
Florida.. . | 1898-1946 [Bull. 31, Spri:;‘.?a of Florida..... .. gﬁ::&:‘a:&sgﬂ:i'éﬂéey.
Georgila « | 1895-1906 |Bull. 16, Water powers of Georgla... «sse | Geologlcal Survey of Georgla
yDogaeenes 107 19 [Bull. 38, Water powers of Georgla. . Do. )
018essses | 1908-11 Rivers and Lakes Commission.
1900-1934 . Division of Waterways.
1923-27 Pub. 72, Surface water supply of Indiana. Department of Conservation.
1927-30 Pub. 112, Surface water supply of Indiana Do.
1873-1932 | Stream-flow records of IOWA..ceeessenss . | State Pl
. e Planning Board.
1873-1940 | Water-Supply Bull. 1, Summaries of yearly Iowa Geological Survey.
and flood flow relating to: Iowa streams..
DOuesenaves | 194142 Water-Supply Bull. 2, Surface water Do.
resources of Iowa.
Kansas........ | 1895-1919 | Surface waters of Kansas.......se.ses.ose0. | Kansas Water Commission.
1919-24 ceesl0rarrsvansanses Do.
1924-28 Report of Division o State Board of Agriculture.
1928-35 Stream-flow data of Kansas. Do.
1935-39 aeeeldDiccccectsancannnananns Do,
1910-20 Surface waters of Kentuckyeeereseseaveses Kentucky Geological Survey.
Louisiana..... | 1903-38 uezl.iB::;. 16, Surface water supply of Department of Conservation.
oulsiana.
Maine.se...... | 1887-1920 | 18t annual report...cseeecssssesssssossssss | Maine Water Power Commission.
Maryland...... | 1929-37 Flow data and draft storage curves for State Planning Commission and
major streams in Maryland. Water Resources Commission.
DOueevesnes | 1892-1943 | Bull. 1, Summary of records of surface Department of Geology, Mines,
;:tersagf Maryland and the Potomac and Water Resources.
ver Basin.
DO.vvuveen. | 1931-48 Bull. 5, Anne Arundel County Water Resources| Do.
Minnesota..... | 1909-12 Hatgz-reaourues investigation of Minne- State Drainage Commission.
sota.
Mississippi... | 1900-1948 | Bull. 68, Surface Waters of Mississippi.... Mississippi Geologlcal Survey.
Missourl...... | 1857-1926 { Vol. 20, Ed series, Water resources of Kisagu:insureau of (eology
Missouri, an es.
DOceveneoes | 1927-39 Vol. 26, 2d series, Surface waters of Hissgu:itueolngicnl Survey
Missouri. and Water Resources.
Montana....... | 1889-1911 [ 5th blennlal report....cccecesesersesaccose 0ffice of the State Engineer.
DOessnveaes | 1881-1938 | Special Rept. 10, vols. 1-4, Water re- Montana Agricultural Experi.
sources of Montana. ment Station.
Nebraska...... | 1894-1914 { 18t hydrographic report......ecceevcecse Bure:g of Uage;rrgztr, Irri-
- gation, an ainage .
DOssessssss | 1914-28 2d hydrographic report..c...ececescsrens Do.
New ire. | 1889-1922 | Annual and statistical report, vol. 12..... Public Service Commission.
New Jersey.... | 1892-1928 | Bull, 33, Surface water supply of New Department of Conservation
Jersey. and Development.
DOuesasacas | 1928234 Special Rept. 5, Surface water supply of State Water Policy Commission.
New Jersey.
DOsevevonss | 1934-40 Special Rept. 9, Surface water supply of Do.
New Jersey.
New Mexlco.... | 1888-1925 | Surface water supply of New MexlcOo......... Office of the State Engineer.
North Carolina | 1889-1923 | Bull. 34, Discharge records of North Department of Conservation
Carolina streams. and Development.
DOuevaress. | 1889-1936 | Bull. 39, Diuchnrgezrecords of North >
Carolina streams. 0. .
DOveeevsess | 1866-1945 | Hydrologic Data on the Neuse River Basin. Do.
Donvvevuess | 1820-1945 | Hydrologic Data on the Cape Pear River Do.
Basin.
DOvenseves. | 1866-1945 | Hydrologic Data on the Yadkin-Pee Dee River Do.
Basin.
Do. 1872-1945 | Hydrologic Data on the Catawba and Broad Do.
River Basins.
DO.vv.v.... | 1857-1945 | Hydraulic Data on The French Broad River Do.
Basin.
North Dakota.. | 1919-21 Report to Governor of North Dakota on State chlef engineer.
flood control.
DOurecsess. | 1882-1938 | Surface water in North Dakota... State Planning Board.
DOvevevevss | 1882-1944 | Supplement B, 4th biennial report St:te Hnt:r Conservation
ommission .
Oh10eseesesess | 1898-1921 | Bull. 73, Ohloc stream flow, Part l......... Engineering Experiment Station,
Ohlo State University.
DOeveevesea | 1898-1944  Bull. 127, Ohlo stream flow, Part 2........ Do.
cesseesss | 1902-39 Bull. 200, Compilation of stream-flow Department of Agriculture,
records of Ohio. Division of Conservation
and Natural Resources.
DOuecesesses | 1898-1939 | Bull, 111, Ohio stream-drainage areas and Engineering Experiment Statlon,
flow-duration tables. Ohio State University.
Oregon........ | 1878-1914 Bull., 4, Water resources of the State of office of the State Engineer.
Oregon.
DOesecoaess | 191424 Bull. 7, Water resources of the State of Do.
Oregon.
DOseaveasvs | 1924-30 Bull. 8, Water resources of the State of Do.

Oregon.

1 Contains records of yearly discharge only.
5 Contains records of maximum and minimum daily, weekly, and monthly

discharge.

discharge and yearly mean
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State reports containing compilations of records of discharge--Continued
State Period Report Issued by
Oregon........ 1930-36 B“oliéggz’x Water resources of the State of Office of the State Engineer.
DOeennnnns 1936~41 Bull. 10, Water resources of the State of Do.
Oregon.
Pennsylvania.. | 1890-1911 | Report of the Water Supply Commigsion of Water Supply Commission of
Pennsylvania. Pennaylvania.
DOessesenes | 1928-32 Stream-flow records of Pennsylvania... Department of Forests and
Waters.
Rhode Island.. | 1929-41 7th annual report.sceccceeseecesscssasesssss | Department of Public Works.
South Carolina | 1884-1946 [ Bull. 17, Summary of records of surfac South Carolina Research,
water supply of South Carolina. Plﬁing and Development
Board.
Tennessee. 1874-1924 | Bull. 34, Water resources of Tennessee Department of Education.
Do 1920-30 Bull. 40, Surface waters of Tenneasee Do.
1889~1905 | 5th biennial report Office of the State Engineer.
1906-10 7th blennial report Do.
1911-16 10th biennial report. Do.
1895-1927 | Bull. 31, Water resources Virginia Geological Survey.
1927-42 Bull, 4, Surface water supply of Virgli Virginia Conservation Com-
(Potomac, Rappahannock, and York River mission.
Basins).
1927-42 Bull., 5, Surface water supply of Virginia Do.
N (James River Basin).
1927-42 Bull, 6; Surface water supply of Virginia Do.
Roanoke and Chowan River Basins).
Do.. vees | 1927-42 Bull. 7, Surface water supply of Virginia Do.
gev’v;‘ ’g‘ennesaee. and Big Sandy River
eins).
Washington.... | 1876-1933 | Bull. 5, Monthly and yearly summaries of Department of Conservation
hydrometric data. and Development.
Wisconsin..... | 1888-1914 | 1st report of Rallroad Commission of Wis- Railroad Commission of Wis-
consin to Legiglature on water powers. consin,
DOueseaness | 1914-23 2d report of Railroad Commission of Wis- Do.

consin to Leglslature on water powers.

3 Includes records of discharge €or all stations in North Carolina in the Tennessee River Basin.
Note.- In addition to the records contained in the reports listed above, the following States

have Issued annual or blennial reports in which are contained records of discharge:

California,

Colorado, Connecticut, Idaho, Indiana, Kansas, Maine, Missourl, Montana, Nebraska, Nevada, New
Nexico, New York (also New York City Board of Water Supply and city of Rochester), North Dakota,
Oregon, Pennsylvania, Rhode Island, South Dakota, Washington, and Wyoming.

The 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 dlscharge of many streams during major floods has been included in special

reports on these floods published by the Geological Survey.

The more recent of these

special reports also contain other pertinent hydrologic information arnd anzlyses and compl-

lations of data relating to earlisr noteworthy floods.

bers and titles of these reports:

Water-Supply

The following list gives the num-

Paper Title
88 The Passaic flood of 1902.
92 The Passalc flood of 1903.
96 Destructive floods in the United States in 1903.
147 Destructive fl0ods in the United States in 1904.
162 Destructlve floods in the United States in 1905.
334 The Ohio Valley flood of March-April 1813.
426 Southern California floods of January 1916.
487 The Arkansas River flood of June 3-5, 1921.
488 The floods in central Texas in September 1921.
520-G Some floods in the Rocky Mountain reglon.
636-C The New England flood of November 1927.
771 Floods in the United States, magnitude and frequency.
773-E The New York State flood of July 1935.
796-B Flood on Republican and Kansas Rivers, May and June 1935.
796-C Flood in La Canada Valley, Calif., January 1, 1934.
796-G Major Texas floods of 1935.
798 The flosds of March 1936, part 1, New England rivers.
799 The floods of March 1936, part 2, Hudson River to Susquehanna River reglon.
800 The floods of March 1936, part 3, Potomac, James, and upper Ohio Rivers.
816 Major Texas floods of 1936.
836-A Stages and flood discharges of the Connecticut River at Hartford, Conn.
838 Floods of Ohio and Mississippi Rivers, January-February, 1937.
842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods of December 1937 in northern California.
844 Floods of March 1938 in southern California.
847 Maximum discharges at stream-measurement stations through September 1938.
867 Hurricane floods of September 1938.
869 Flood of August 1935 in Muskingum River Basin, Ohlo.
914 Texas floods of 1938 and 1939.
966 Minor floods of 1938 in North Atlantic States.
967-A Floods of September 1939 in Colorado River Basin below Boulder (Hoover) Dam.
967-B Flood of July 5, 1939, in eastern Kenrucky,
967-C Flood of August 21, 1939, in town of Baldwin, Maine.
994 Cloudburst floods in Utah, 1850 to 1938.
997 Floods in Colorado.
1046 Texas floods of 1940.
1066 Floods of August 1940 in the southeastern States.
1080 Floods of May-June 1948 in Columbia River Basin.
1134-A Floods of August 4-5, 1943 in Central West Virginia.
Hgé-g Floods of July 18, 1942 in North Central Pemnsylvania

Missouri River Basin Floods of April-May 1950 in North and South Dakota.



12 SURFACE WATER SUPPLY, -1950, PART 5
RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a 1list of gaging stations for the area covered by this
report at which records of dally discharge were collected during the water year October
1949 to September 1950 by agencies other than the Geological Survey. The records for
these stations are not contained in the publications of the Geological Survey, nor have

they been published elsewhere.

Records of discharge collected by agencles other than the Geological Survey

Stream Location Period Collected by
Beaver Creekiscevses | B1AOTA, JOWA. .\ ivenaeescnnonsnsnas 1950 Corps of Engineers,
Blue Earth River..,.| Near Rapidan, Minn., at Rapidan 1911-50 | Northern States Power Co.

hydroelectric plant.
Cannon River........ | Near Cannon Falls, Minn., at Cannon 1921-50 Do.
Falls hydroelectric plant.
Deer Creek..esavssvs. | Toledo, Iowa, .o 1950 Corps of Engineers.
Bangor, Iowa,.,.. .o vees 1950 Do.
Lone Tree, Iowa..eceee . veus 1950 Do.
Iovr!a River, Sou New Providence, IoWa.e.svsevesvcsns 1850 Do.
ork.
Minerva CreeK....... | C1lemons, IOWA, voovessnsvesfraranans 1950 Do.
Minnesota River...,.| Near Granite Falls, Minn., at 1928-50 Northern States Power Co.
Minnesota Falls hydroelectric
plant.
Mississippi River... | Near Anoka, Minn,, at Coon Rapids 1918-50 Do.
hydroelectric plant.
DO.vverecssevanss | Minneapolis, Minn., at lower-dam 1900-50 Do.
hydroelectric plant.
DO.vevessnesnses. | St. Cloud, Minn., at St, Cloud 1924-50 Do.
hydroelectric plant.
DOvesvevnecananys | St Paul, Minn., at Twin City Lock 1925-50 | Pord Motor Co.
and Dam.
Richland Creek...... | Haven, IowA.s:sseeasssscsnovanvasas 1850 Corps of Engineers.
Timber Creek........ | Marshalltown, Iowa,. 1850 Do.
Walnut Creek.v.ses... | Hartwick, IOWa, covevescccsonnovanes 1950 Do.

Note.~-The Soil Conservation Service of the United States Department of Agriculture has collected
records of runoff from five areas in Wisconsin, four in Illinois, and one in Iowa, One area in
Wisconsin, comprising less than 5 acres, 1s near La Crosse (records begin in 1932), and the other
four, comprising less than 330 acres each, are near Fennimore (records begin in 1938)., The four
areas in Illinois, comprising less than 300 acres each, are near Edwardsville (records begin in
1938). The area in Iowa, comprising 3.5 square miles, is near Iowa City (records begin in 1925).
These records are in the files of the Soil Conservation Service.

COOPERATION

The work in the several States was done under cooperative agreements with the organi-
zatlons listed below:

Illinois: State Department of Registration and Education, N. J. Puffer,
director. through the Division of Water Survey, A. M. Buswell, chief; and State
Department of Public Works and Buildings, C. P. Casey, director, through the
Division of Waterways, T. B. Casey, chief engineer.

Indiana: State Department of Conservation, K. M, Kunkel, director, through
the Division of Water Resources, C. H, Bechert, director; State Highway
Cormission, &, C. Hadden, chairman and R. H. Bower, chief engineer; Indiana Flood
Control and Water Resources Commission, Anton Hulman, Jr., chairman, J. I, Perrey
chlef engineer; and State Board of Health, Dr. L. E, Burney, commissioner, and
B. A. Poole, director, Bureau of Sanltary Engineering.

Towa: Towa Geological Survey, H. G. Hershey, director and State geologist;
Uriversity of Iowa Institute of Hydraulic Research, F. M. Dawson, dean of College
of Engineering, and Hunter Rouse, director; and Iowa State Conservation Commission,
B. F. Stiles, director.

Minnesota: State Departrment of Conservation, Division of Waters, S. A. Frellsen
director; State Iron Range Resources and Rehabilitation Commission, B. P.
Constantine, commissioner; and State Highway Department, M. J. Hoffmann, com-

nissloner.
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Missouri: Missourl Geological Survey and Water KHesources, E., L. Clark, State
geologist; and State Highway Department, C. W. Brown, chief englneer.

North Dakota: State Water Conservation Commission, J. J. Walsh, chief engi-
neer.

Wisconsin: Public Service Commission of Wisconsin, G. P. Steinmetz, chief
engineer; and Wisconsin Committee on Water Pollution, Edward Schneberger,
chairman,

Financial assistance was furnished by the Corps of Engineers in the operation of
223 gaging stations, of which 70 were in Illinois, 13 in Indiana, 38 in Iowa, 50 in
Minnesota, 12 in Missouri, 12 in North Dakota, 2 in South Dakcta, and 26 in Wisconsin.

Financial assistance was also furnished by The Fish and Wildlife Service of the
United States Department of the Interior in the operation of certain stations in
Wisconsin.

Several gaging stations in the Hudson Bay Basin were malntalned from funds appropri-
ated by the United States Department of State.

Full cooperation exists between thls organization and the Water Rescurces Division,
Department of Resources and Development, Canada. On waters adjacent to the international
boundafy, certain stations are malntained jointly by the United States and Canada under
the terms of the Boundary Waters Treaty of 1909, and others are malntained under a subse-
quent agreement between the two Governments. The rec.ords from all these stations are
obtained in such a manner as to be equally acceptable and available in both countries.
These statlons are herein designated international gaging stations.

Assistance in collecting records was alsc rendered by the following organizations:

Illinocis: North Counties Hydroelectric Co., city of Bloomington, and East
Side Levee and Sanitary District.

Iowa: Union Electric Power Co., Iowa niectric Co., Iowa Electric Light & Power
Co., Des Moines Waterworks, Jacob E. Decker & Sons, State University of Iowa, and
the cities of Ames, Cedar Rapids, Des Moines, Fort Dodge, Iowa City, Marshalltown,
Ottumwa, and Waterloo.

Wisconsin: Northern States Power Co., Wisconsin Public Service Corporation,

and Wisconsin Valley Improvement Co.
DIVISION OF WORK

The stream-gaging work was conducted by the water resources division of the Geological
Survey, Carl G. Paulsen, chief hydraulic engineer, and J. V. B, Wells, chief of the
surface water branch.

The data for the stations in the several States were collected and prepared for publi-
cation under the supervision of district engineers as follows: In Illinois (except for
Mississippi River at Alton and East Fork Galena at Council Hill), J. H. Morgan; in
Indiana, D. M. Corbett; in Iowa and for Turtle Creek near Austin, Minn,, V. R. Bennion;
in Minnesota (except for St. Croix River near Rush City, Red River of the North at
Halstad and at Oslo and Turtle Creek near Austin), in South Dakota, and for Mississippl
River at Prescott and at La Crosse, Wis., P. R. Speer; in Misscurl and for Mississippi
River at Alton, Ill., H. C. Bolon; in Montana, A. H. Tuttle until December 31, 1949,
succeeded by Frank Siermitz on January 3, 1950; in North Dakota and for Red River of the
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North at Halstad and at Oslo, Minn., H. M. Erskine; in Wisconsin (except for Mississippi
River at Prescott and La Crosse), and for St. Crolx River near Rush City, Minﬁ., F. C,

Christopherson.
The records were reviewed and the manuscript prepared for publication under the di-

rection of B. J. Peterson, chief, annual reports section.
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HUDSON BAY BASIN
OLDMAN RIVER BASIN
Belly River at international boundary
(International gaging station)
Location.--Water-stage recorder lat. 49°00', long, 113°40'50", in NWi sec. 2, T. 37 N,, R,

- (unsurveyed), 200 feet south of 1nternational boundary, 11 miles southeast of
Waterton Park, Alberta, and 15 miles northwest of Babb, Mont.

Drainage area.--74.8 square miles.
Racords available.--May 1947 to September 1950.

Extremes,--Maximum diseharge during year, 1,770 second-feet June 23 (gage height, 5.57
Teet]; minimum dally, 35 second-feet Feb. 7, 8.
1947-50: Maximum discharge, 1,810 second-feet June 17, 1948; maximum gage height,
that of June 23, 1950; minimum daily, 12 second-feet Feb. 12, 13 1949.

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
“which are poor. No regulation or diversion.

Cooperation.--This 1s one of the international gaging stations maintained jointly by the

_B_TN”B'tates and Canada under the Boundary Waters Treaty. The records have been
collected and compiled jointly with the Water Resources Division, Department of Re-
sources and Development, Canada.

Discharge, in second-feet, water year October 1949 to September 1950

Day} Oct. Nov. Dec. Janm Feb. Mar. Apr. May June July Aug. Sept.
1 143 156 282 75 50 85 70 98 725 1,290 421 178
2 140 146 246 65 45 85 65 94 669 1,320 399 175
3 136 138 215 70 45 80 65 93 864 1,260 394 175
4 133 130 195 70 45 95 70 89 823 1,150 403 175
5 122 128 170 75 40 100 75 91 1,160 1,080 390 189
6 124 130 165 65 40 100 70 91| 1,560} 1,070 364 189
7 126 128 130 S5 35 95 65 94 1,400 1,050 339 183
8 122 130 *30 45 35 85 60 98 1,040 992 319 175
9 118 130 105 45 40 80 65 105 805 937 315 163

10 109 128 95 50 40 70 65 126 691 937 307 158

11 111 130 80 50 40 70 60 179 703 915 299 150

12 109 138 75 45 45 70 53 277 918 830 291 140
13 100 150 75 45 50 65 61 450 1,230 740 288 128
14 100 150 70 45 60 65 76 680 1,360 700 284 121
15 93 148 75 50 70 65 7R 782 1,360 700 284 114
16 84 136 70 S0 70 €5 91 776 | 1,260 695 284 108
17 84 128 70 50 70 80 109 765 1,150 645 276 102
18 70 124 70 50 *E5 60 103 708 1,090 585 265 96
19 80 120 70 50 65 60 103 614 1,160 570 250 92

20 79 118 75 50 60 70 109 525 1,380 585 236 91

21 76 113 70 45 €0 70 124 500 1,620 580 222 91

22 81 113 70 45 €5 75 124 598 1,750 560 215 91

23 72 122 65 40 65 75 124 742 1,700 538 222 92

24 72 122 75 40 70 70 124 731 1,390 524 239 94

25 72 136 70 45 70 *85 124 658 1,160 528 236 94

26 75 173 70 45 85 65 118 658 998 538 229 106

27 75 275 70 45 85 60 115 788 948 551 222 114

28 94 408 65 50 80 60 113 972 964 551 208 1i2

29 140 394 70 50 - 60 105 954 1,030 533 202 112

30 165 329 70 55 - 85 102 912 1,140 502 189 112

31 173 - 75 50 - 55 - 771 - 461 183 -

Per Runoff
Second— ini
jont.
Month foot-days Maximum | Kinimum Mean sgg:zs Tnohes | Aore—feet
October ... 3,290 173 70 106 1.42 1.64 6,530
November . 4,871 408 113 162 2.17 2.42 9,660
December 3,183 282 65 103 1.38 1.59 6,310
72,290.2 966 12 198 2.65 35.94 143,400
1,610 75 40 51.9 694 .80 3,190
1,590 85 35 56.8 . 759 .79 3,150
2,235 100 55 72.1 .964 1.11 4,430
2,686 124 53 89.5 1.20 1.34 5,330
15,019 972 89 484 6.47 7.46 29,790
33,848 1,750 664 1,128 15.1 16.85 67,140
23,917 1,320 461 772 10.3 11.87 47,440
8,775 421 183 283 3.78 4.36 17,400
3,920 189 91 131 1.75 1.95 7,780
Water year 1949-50 -......... 104,944 1,750 35 288 3.85 52.18 208,200

Peak discharge (buee, eoo Bec‘ ft.%.——uay 15 (8 to 9 p.m.) 799 sec.-ft.; May 28 (8 to 10 p.m.)
1, sec.-ft.; Juni .-ft.; June 14 (8 to 12 p.m.) 1,430 sec.~ft.; June 23
(9 a.m.) 1,770 sec.-f‘t., J\.ly 2 (2 a.m.) 1,470 sec.-ft.

* winter discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Oct. 18-19, Dec. 3 to Apr. 11 (No gage-height rec-
ord Jan. 2- 3, Jan. 11 to Feb. 17, Mar. 14-18; discharge computed on basis of 3 discharge messurements,
weather recor-ds, and records for stations near Mountain View and Standoff, Alberta.)
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Belly River near Mountain View, Alberta
(International gaging station)

Location.--Water-stage recorder, :Lati 49°06', long. 113°42', in NE} sec. 5, T. 2, R. 28
ourth meridian, in Alberta, 13 miles downstream from intake of Mountaln View
Irrigation District canal, 5 miles southwest of Mountain View, and 7 mlles north of
international boundary. Datum of gage 1s 4,344.90 feet above.mean sea level,(irrigation
surveys datum).
Drainage area.--121 square mlles,
Re coras avallable.--October 1948 to September 1950 in reports of Geological Survey, Novem-
0 september 1950 in reports of Department of Resources and Development, Canada.
mtremes.--}daximum discharge during year, 2,210 second-feet June 22 (gage height, 4.67
minimum daily, 44 second-feet Feb. 7.
1911 50: Maximum discharge obseryed, about 16,000 second-feet June 1908 (gage helght,
94,98 feet); minimum observed, 14 second-feet Feb., 8, 1941 (gage helght, 1.19 feet).
Remarks.--Records good except those for periods of ice ef!‘ect or no gage-height record,
which are poor.
Cooperation.~--This 1s one o1 the international gaging stations maintained jointly by the
‘—H'ﬁTf:Fd—States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division; Department of Resources
and Development, Canada.

Ratin? tables, water year 1949-50, except periods of ice effect
gage helght, in feet, and discharge, in second-feet)

Oct. 1 to Apr. 14 Apr. 15 to Sept. 30
1.3 33 1.9 147 1.4 44 2.0 170 3.4 970
1.4 49 2.1 208 1.5 61 2.3 275 3.8 1,340
1.5 66 2.4 334 1.6 80 2.6 419 4.2 1,740
1.7 102 2.7 490 1.8 121 3.0 660 4.7 2,240
Discharge, in second-feet, water year October 1949 to September 1950
Dayl Oct Nov. Dec. Jan. Feb. Mar. Apr. Mayw | June July Aug. Sept.
1 169 198 325 85 54 98 80 149 962 1,640 533 224
2 167 178 259 85 52 102 83 149 910| 1,660 509 218
3 161 161 208 83 51 104 85 142 902 | 1,560 498 218
4 158 125 182 a1 47 110 85 137| 1,160| 1,460 498 218
5 158 104 175 80 46 110 85 137| 1,570| 1,360 480 243
[ 158 121 167 78 46 108 a1 144| 1,920} 1,360 446 207
7 158 167 135 78 44 106 78 149| 1,800| 1,340 419 152
8 150 164 153 73 46 102 76 152| 1,370| 1,250 393 142
147 161 *147 *61 46 94 74 165 1,130| 1,170 383 132
10 140 158 12 54 47 8s 76 200 1,020 1,160 367 119
1 140 134 100 54 49 81 76 297 | 1,030 1,130 357 110
12 140 a1 94 54 49 78 78 452 | 1,320 ’ 348 100
.}i 133 ag 91 56 52 74 92 730 | 1,680 853 343 92
i 130 85 a7 56 58 71 108| 1,040( 1,810 813 343 84
130 81 8s 54 69 71 all? | 1,130| 1,820 829 338 80
%6 115 76 81 54 *74 69 hl26| 1,100| 1,740 853 338 80
lg 110 73 78 56 74 69 al36| 1,080 1,570 853 333 72
18 83 69 80 56 73 69 h147 988 | 1,510 782 324 67
1 102 68 81 54 71 74 als4 845| 1,620 752 310 96
98 63 83 s2 60 76 h162 716 | 1,860 760 288 70
21 91 63 81 s1 71 80 a183 688 | 2,0
90 745 271 67
gg 110 61 81 49 71 83| h204 845 | 2,160 702 263 67
z 110 68 a1 47 74 85 2196 | 1,050 2,050 660 267 65
z 98 66 83 47 80 *85 188 988 | 1,730 640 288 63
108 73 83 49 83 78 188 861§ 1,560 660 288 54
26 112 96 a3 49 89 *69 179 8611 1,310 67
4 275 65
g’g 117 169 83 49 91 68 170 | 1,050 | 1,210 709 267 74
2 135 399 85 54 94 68 165 | 1,320 | 1,240 702 255 74
= 182 452 87 56 - 68 152 | 1,270 | 1,340 667 247 72
Ea 205 373 a7 58 - 68 147 | 1,180 ] 1,480 621 235 74
212 - 87 56 - 71 - 997 - 576 232 -
Second- 1mum A Runoff in
Month foot-days Max Min ¥ean acre-feet
..... 4,227 212 83 136 8,380
4,176 452 61 139 8,280
DECEMDET . cenvarrennatrarsonsrooronsnsasnnans 3,653 325 78 118 7,250
Calendar FEAL 1949 weuviveseseeennasanand | 91,912|  1,30| 15| " zse 182,300
JANUBIY v e e ennnserenanneerannsesesnenneens  1,869] Y 60.3 3,710
. 1,770 94 44 63.2 3,510
2,574 110 68 83.0 5,110
3,771 204 74 126 7,480
21,012 1,320 137 678 41,680
44,874 2,160 902 1,496 89,010
29,920 1,660 576 965 59,350
10,736 533 232 346 21,290
Beptember......icunirvioneitrinentsaranesnn 3,399 243 54 113 6740
Water year 1949-50 .........e.s Ceneeeeeen 131,981 2,160 44 362 261,800

% Winter discharge measurement made on thls day.

a-No gage-height record; discharge interpolated.

h Computed from wire-weight gage reading.

Note.--Stage-discharge relation affected by ice Oct. 16-20, Dec. 8 to Apr. 1l4.
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North Fork Belly River at international boundary
(International gaging station)

Location.--Water-stage recorder, lat. 48°59'20", long. 113°45'50", in Si sec. 2 T. 37
., R. 17 Wi’ corrected (unsurveyed), three-quarters of a mile south of international
boundary, 53 miles upstream from mouth, 8 miles southeast of Waterton Park, Alberta
and 171 miles northwest of Babb, Mont.
Drainage area.--10.1 square miles.
Reécords available.--September 1947 to September 1950.
EXtremes. --Maximum discharge during year, 254 second-feet June 21 (gage height, 3.84
Teet]; minlmum daily, 2 second-feet Jan. 24 to Feb, 5, Feb. 8-14.
1947-50: Maximum discharge, 386 second-feet June 16, 1948 (gage height, 4.23 feet),
from rating curve extended above 180 second-feet; minimum, 0.5 second-foot Apr. 3, 1948,
Feb. 11-13, 1949; minimum gage height, 1.23 feet Apr. 3, 1948.
Remarks .--Records good except those for periods of ice effect or no gage-height record,
which are poor. No regulation or diversion.
Cooperation.--This is one of the international gaging stations maintained jointly by the
nited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled Jointly with the Water Resources Division, Department of Resources
and Development, Canada.

Rating tables, water year 1949-50, except periods of lce effect
%gage height, in feet, and discharge, in second-feet)

Oct. 1 to Jan. 3. Jan. 4 to Sept. 30

1.5 3.2 1.9 14.7 1.4 1.9 1.8 10.3 2.B 65

1.6 5.1 2.1 25.0 1.5 3.0 2.0 19.5 2.9 98

1.7 7.7 2.4 48.0 1.6 4.6 2.1 25.0 3.3 154

1.8 10.8 1.7 6.8 2.3 40.0 3.8 246

Discharge, in second-feet, water year October 1949 to September 1950
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 17.1 13.5 21.2 4.5 a2 2.8 2.9 4.8 64 194 60 20.0
2 15.7 13.1 19.5 b4.5 a2 2.7 3.0 5.0 61 190 60 20.0
3 13.9 13.1 £17.1 b4 a2 2.6 2.9 5.0 81 179 59 20.6
4 12.8 13.1 15.7 ad a2 3.3 2.8 4.6 128 170 56 21.2
5 12.8 13.5 14.3 ad a2 3.5 2.7 4.4 174 167 49.6 26.4
6 12.0 14.3 13.1 a4 az.5 3.5 2.7 4.4 172 170 45.6 24.4
T 11.6 13.9 bl2 a3.5 az.5 3.3 2.8 4.4 124 164 44.0 21.7
8 10.2 13.1 11.2 a3.5 a2 3.2 2.7 4.4 91 152 42.4 19.0
9 9.9 12.0 10.2 a3.5 a2 3.0 ba.7 5.0 78 148 41.6 17.1
10 8.9 13.1f blo a3 a2 3.0 2.6 8.6 84 146 39. 15.7
11 9.6 12.4| ©bvl0 a3 a2 3.2 2.8 23.4 112 134 38.4 14.3
12 8.9 13.1 10.2 a3 a2 b3.3 2.7 52 157 119 38.4 13.4
13 8.3 12.0 10.8 a3 a2 3.5 .3.5 8 177 112 37.6 12.5
14 8.9 10.8 *9.1 a2.5 a2 3.6 4.4 88 175 114 36.8 11.2
15 9.2 9.6 6.7 a2.5 az2.5 3.2 4.6 78 181 108 36.0 10.7
16 9.2 9.6 6.7 a2.5 az2.5 2.9 4.4 70 181 107 36.8 10.3
17 8.6 *39.9 5.9 a2.5 a2.7 2.9 5.0 68 164 29 34.4 9.6
13 b8.6 11.2 5.6 a2.5 az2.7 2.9 4.6 61 168 a98 32.0 9.2
19 8.6 10.8 b5.5 a2.5 *2.7 b2.9 4.4 52 201 ag7 28.5 9.2
20 8.6 9.9 5.5 a2.5 b2.7 2.9 4.8 48 226 a96 25.7 8.9
21 8.6 9.2 5.5 a2.5 b2.7 2.8 5.7 48 240 a94 25.0 8.6
22 8.6 9.2 5.5 a3 2.7 2.7 6.4 71 232 a93 25.7 8.6
23 8.6 9.6 5.6 a2.5 2.7 2.6 5.9 73 190 ag2 29.2 8.2
24 8.6 9.2 b5.5 a2 2.7 2.6 5.7 58 154 a9l 28.5 8.2
25 8.6 15.4 ©5.5 a2 2.7 2.4 5.7 52 154 20 26.4 8.2
26 *9.2 19.5 b5.5 a2 2.8 2.4 5.5 63 151 91 25.0 10.7
27 10.5 41.6 5.5 a2 3.0 2.4 5.3 97 151 90 23.9 10.7
28 17.6 41.8 bs a2 2.8 2.4 5.3 111 154 86 23.4 9.2
21.7 29.2 bs a2 - b2.4 4.6 20 167 77 22.2 8.6
20 17.1 21.7 b4.5 a2 - 2.4 4.4 72 188 70 21.7 8.2
31 14.7 - 4.5 a2 - 2.4 - 65 - 63 20.6 -
Per Runoff
Second~ i
Mean

Month foot-days Maximum | Minimum e s:;lg;e Tnohes | Aore—foet
Qctober .................c..... 347.2 21.7 8.3 11.2 1.11 1.28 689
November ... 448.2 41.6 9.2 14.9 1.48 1.65 889
December ...................... 277.9 21.2 4.5 8.96 .887 1.02 551
Calendar year 1949 ........ . 9,059.4 138 .5 24.8 2.46 33.35 17,950
January . 89.0 4.5 2 2.87 .284 .33 177
February ... e 66.9 3.0 2 2.39 .237 .25 133
March....... PRSP 89.7 3.8 2.4 2.89 .286 .33 178
April ...... 123.1 6.4 2.8 4.10 -406 .45 244
¥ay .. 1,476.8 111 4.4 47,86 4.71 5.43 2,930
June .... 4,580 240 61 153 15.1 16.85 9,080
July .......... 3,701 194 63 119 11.8 13.60 7,340
August ..... . e 1,113.6 60 20.6 35.9 3.55 4.09| 2,210
September 404.6 26.4 8.2 13.5 1.34 1.50 803
Water year 1949-50 .......... 12,718.0 240 2 34.8 | 3.45 46.78 25,220

Peak discharge (base, 100 sec.-ft.).--May 14 (2 a.m.) 106 sec.-ft.; May 28 (1 to 3 ea.m.) 119 sec.-
ft.; June G 12 p.m.) 190 sec.-ft.; June 21 {1 a.m.)254 sec.-ft.; June 30 {11 p.m.) 201 sec.-ft.

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated or computed on basis of weather records and rec-
ords for Belly River at international boundary.

b Stage-discharge relation affected by ice.

"+ Computed on basls of partly estimated gage-height record.
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Mouhtaln View Irrigation District canal near Mountain View, Alberta

(International gaging station)

Location.--3taff gage, lat. 49°06100", long. 113°41'30", in NWi sec. 4, T, 2, R. 28 W!
ourth meridian, in Alberta, 1 mile downstream from head gate, 5 miles southwest of
Mountain View, and 7 miles north of internatlonal boundary. Prior to May 12, 1950,
staff gate at site a quarter of a mile downstream, at different datum.

Records available.--April 1949 to October 1950 in reports of Geological Survey. April
0 Uctober 1850 1n reports of Department of Resources and Development, Canada.
Irrigation seasons only.

Remarks.--Records falr., Staff read every other day. Canal diverts water from Belly River
on right bank for irrigation in Belly and St. Mary River Basins in Alberta.

Cooperation.--This 1s one of the international gaging stations maintained Jjointly by the
gnIfeH States and Canada under the Boundary Waters Treaty. The records have been
collected and complled Jointly with the Water Resources Dlvision, Department of
Resources and Development, Canada.

Discharge, 1n second-feet, May to October, 1950

Day| May June July Aug. Sept. Oct.
1 a3.0| 122 87
2 2.7| al26 a6é
3 128 66
4 al20 a3 a66
5 113 a2.0 66
[ as.0 all4 até
7 113 70 85
8 al0o9 a108 a63
9 105 110 61
10 2105 1.7 alo4 a6l
11 105 98 61
12 4.1 a3.0| al05 a93 a2
13 105 88 63
14 2105 284 263
15 105 79 63
a3.7 az.0
16 a54 a76 263
ig 73 83
a2 ab4
19 3.3 a2.0 61 64
20 ass 264
21 17.8 55 64
22 a26.0 al6.9 54 agd
23 48.0 16.0 52 a32
24 a39.1{ al6.0fl . o a4 -
25 as.0| 29.2| 6.0 57 -
26 45.0 a9.0 ab4 -
27 25.6 71 - .
28 a74 3.0 a70 -
29 123 a2.0 69 -
30 123 a3.0 268 -
31 - - -
— Seoond— Runoff in
Month foot-days Maximum Minimom Yean acre—feet
May....... e eseatearsaaneastataataenasans 108.6 - - 3.54 217
June. 596.6 123 - 19.9 1,180
July.. 1,843.7 128 - 538.5 3,660
August.... 72. - 2.35 144
September. “eese 1,738 110 - 57.9 3,440
0ct. 1-23. .. 0uureeninnnranenrncarnaranasans 1,437 67 32 62.5 2,850
The PerLo...ceeerenrensenernnsnnsencones - - - - 11,490
a No gage-height record; di nge interpolated or computed on basis of discharge measurements and

records for Belly River near Mountaln view, Alberta.
Note.--Canal not in operation before May i or after Oct. 23.
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Waterton River near infernational boundary
{International gaging station)

Location.~-Water-stage recorder, lat. 48°57', long. 113°54', in NWi sec. 23, T. 37 N.,
R. 18 W. (unsurveyed) 100 feet downstream from mouth of Olson Creek, 3 miles south of
international boundary, and 7 miles south of Waterton Park, Alberta.

Drainage area.--61.0 square miles.

Records avallable.--May 1947 to September 1950,

ExXtremes . --Maximum dlscharge during year, 2,560 second-feet June 22 (gage height, 6.36
Teet]; minimum, 25.4 second-feet Mar. 17 (gage helght, 2.17 feet).

A 1937;501942}4&1ximum discharge, that of June 22, 1950; minimum daily, 11 second-feet
pr. 4-7, .

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. No regulation or diversion. gag e

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 col-
lected and complled Jointly with the Water Resources Divlision, Department of Resources
and Development, Canada.

Rating tables, wates year 1949-50, except period of ice effect
gage height, in feet, and discharge, in second-feet)

Oct. 1 to June 3 June 4 to Sept. 30
2.1 17.0 2.8 174 2.3 44.0 3.4 405
2.2 29.0 3.0 245 2.4 62 4.0 725
2.3 46.0 3.5 472 2.6 110 4.6 1,100
2.4 67 4.0 730 2.9 202 5.6 1,900
2.6 116 5.0 1,320 3.1 270 6.3 2,510
Discharge, in second-feet, water year October 1949 to September 1950
Day| Oct. Nov Dec. Jan. Feb. Mar Apr. May June July Aug. Sept
1 84 130 266 52 38 37.5 39.2 84 780 1,930 286 105
2 79 119 253 50 40 37.5 42.6 84 730 1,770 286 100
3 77 108 212 50 40 39.2 42.6 84 802 1,680 294 100
4 72 106 184 50 43 69 39.2 81 1,210 1,600 278 97
5 84 104 171 50 45 79 37.5 84 1,820 1,530 245 108
6 89 106 155 48.1 43 72 37.5 84 1,890 1,590 221 108
7 86 106 135 46.0 42 72 35.8 86 1,270 1,450 208 100
8 79 104 124 44.3 40 67 35.8 94 869 1,260 198 92
9 79 101l 127 40.9 38 56 34.1 106 863 1,230 198 87
10 79 98 114 40.9 38 59 32.4 140 566 1,320 192 80
11 77 94 89 38 40 b60 32.4 230 704 1,090 189 78
12 79 119 98 35 40 bSS 35.8 396 1,300 803 189 73
13 74 135 96 35 40 bs52 42.6 656 1,830 791 186 68
14 69 121 96 33 42 50 54 858 1,710 851 179 66
15 69 119 91 33 43 46.0 67 864 1,470 803 170 64
16 67 111 86 35 45 40.9 84 829 1,380 737 182 64
17 65 106 12 38 42 30.7 106 834 1,470 652 176 60
18 51 106 81 40 37 35.8 108 763 1,470 598 160 58
19 59 106 63 43 32 37.5 108 622 1,89 652 142 56
20 83 101 69 47 h32.4 37.5 111 512 2,140 785 130 5¢
21 61 98 72 47 32.4 34.1| 127 472| 2,330 663 122 52
22 56 98 69 44 32.4 32.4 140 622 2,460 577 122 SO
23 S6 111 67 42 32.4 30.7 138 - 780 1,970 535 136 49
24 54 108 63 38 30.7 30.7 130 724 1,350 499 176 47
25 54 135 59 40 30.7 30.7 121 648 1,160 499 154 47
26 54 205 59 40 34.1 30.7 114 730 993 499 139 56
27 56 486 54 42 42.6 29.0 104 1,050 1,160 483 133 62
28 100 567 40.9 40 39.2 29.0 98 1,300 1,410 467 124 58
29 212 409 46.0 40 - 27.8 89 1,060 1,630 395 119 54
30 171 321 52 37 - 27.8 84 858 1,910 346 113 52
31 146 - 54 38 - 27.8 - 758 - 306 108 -
Per Runoff
Second- .
Month foot-days Maximum | Minimum Mean sg:§;e Tnches | Aore—feet
October ... 2,501 212 51 80.7 1.32 1.52 4,960
November 4,738 567 94 158 2.59 2.89 9,400
December . . 3,197.9 266 40.9 103 1.69 1.95 6,340
Calendar year 1949 ......... 83,080.9 1,530 17 228 3.74 50.72 164,800
Januvary .. 1,297.2 52 33 41.8 685 79 2,570
February 1,074.9 45 30.7 38.4 .630 .66 2,130
March .. 1,364.3 79 27.8 44.0 .721 .83 2,710
April 2,270.5 140 32.4 75.7| 1.24 1.38 4,500
May .. 16,493 1,300 81 532 8.72 10.05 32,710
June . 42,337 2,460 566 1,411 23.1 25.77 83,970
July . 28,391 1,930 306 916 15.0 17.29 56,310
August . 5,555 294 108 179 2.93 3.38 11,020
Septemb 2,145 108 47 71.5] 1.17 1.30 4,250
Water year 1949-50 .......... 111,364.8 2,460 27.8 305 5.00 67.81 220, 900

Peak discharge (base, 1,100 sec.-ft.).--May 28 {6:30 a.m.) 1,360 sec.-ft.; June 6 (2 to 4 s.m.)
2, sec.-ft.; June 8 to 10 a.m.) 1,920 sec.-ft.; June 22 (1:30 p.m.) 2,560 sec.-ft.; July 1
(2 a.m.) 2,210 sec.-ft.
b Stage-discharge relation affected by ice.
h Computed from staff-gage reading.
Note.--No gage-height record Jan. 11 to Feb. 19; discharge computed on basis of weather records
and records for Waterton River near Waterton Park, Alberta, and Boundary Creek at international boun-
dary.
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Waterton River near Waterton Park, Alberta

{International gaging station)

Location,--Water-stage recorder, lat, 49°07', long. 113°50', in NE% sec. 8, T. 2, R.
. fourth meridian, in Alberta, on right bank near lower end of Waterton Lakes,
200 feet downstream from highway bridge, a quarter of a mile upstream from Crooked
Creek, 5 miles northeast of Waterton Park.

Dralnage area.--238 square miles.

Records avallable.--October 1948 to September 1950 in reports of Geological Survey. June
0 August 1933 and March 1948 to September 1950 in reports of Department of Re-
sources and Development, Canada. No winter records 1932, 1933.

Extyremes.--Maximum discharge during yean, 5,220 second-feet June 22 (gage height, 4.:28
eet]; minimum daily, 110 second-feet Mar. 30, 31.
1908-33, 1948-50: Maximum discharge observed, about 27,000 second-feet June 6, 1908
égi%efge%§ht, 12.00 feet); minimum observed, 42 second-feet Dec. 1, 1916 (gage height,
. et ).

Remarks.--Records good except those for perlods of ice effect or -no gage-helght record,
zoncLaﬁge fair. No regulation or diversion. Flow affected by natural storage in Water-
8.

Cooperation,--This 1s one of the international gaging stations maintained jointly by the
nited States and Canada under the Boundary Waters Treaty. Records have been collected
and compiled jointly with the Water Resources Division, Department of Resources and
Development, Canada.

Discharge, in second-feet, water year October 1949 to September 1950

Day| Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 227 257 777 198 140 117 113 367 | 2,210| 3,840 862 269
2 215 262 659 198 140 113 128 347| 2,140| 3,890 823 259
3 215 257 659 194 140 113 128 341| 2,090 | 3,79 764 250
4 230 248 610 208 140 136 132 347! 2,250 3,630 730 245
5 207 257 610 208 140 145 132 347| 2,880 3,450 718 255
6 199 266 553 194 136 154 136 341| 3,610{ 3,300 695 259
7 209 257 d453 198 136 158 136 335| 3,820 | 3,270 644 241
8 227 266 353 198 136 162 136 329| 3,350 | 3,140 593 238
9 239 266 359 198 136 167 136 341] 2,800 2,860 575 230

10 202 262 366 198 136 | *172 140 367| 2,440 | 2,630 557 226

11 204 280 353 198 al32 176 136 479 | 2,370 2,490 530 223

12 197 284 333 198 128 172 136 664 | 2,700 | 2,250 521 212

13 192 284 294 198 124 167 154{ 1,050 3,370 | 2,160 503 202

14 212 2965 289 190 120 158 158 | 1,440| 3,870 | 2,030 487 200

15 192 296 272 198 *124 154 180 | 1,800| 4,220| 1,840 471 191

16 178 275 250 194 al2s 154 208 | 2,030 | 4,460 | 1,690 447 188

17 183| *290 250 194 132 154 266 | 2,210| 4,190 | 1,600 439 186

18 187 290 244 190 140 154 289 | 2,230| 4,000( 1,540 416 178
19 187 262 234 180 al36 140 300 | 2,050 | 4,080} 1,490 409 173

20 183 262 234 176 128 136 a330 | 1,820 | 4,430 1,410 395 166

21 197 257 234 176 al124 132 361| 1,700 | 4,860 | 1,290 374 162

22 190 262 221 172 120 128 385 1,780 | 5,140 1,250 360 162

23 181 257 208 167 117 128 403 | 1,860 | 4,920 | 1,220 360 162

24 183 270 221 162 117 128 ad413| 1,960 | 4,320 | 1,180 360 155

25 178 284 221 158 117 124 *423 | 1,920 | 3,890 | 1,160 341 149

26 185 358 226 154 117 120 416 | 1,880 | 3,450 | 1,120 335 151

27 187 387 203 149 124 120 402 | 2,090 | 3,140 | 1,080 329 149

28 197 526 208 145 124 124 409 | 2,530 | 3,110| 1,070 311 142

29 202 €59 212 140 - 124 395 | 2,780 | 3,240 | 1,040 305 138

30 244 689 203 140 - 110 374 | 2,610 3,530 968 288 140

31 275 - 198 140 - 110 - 2,340 - 914 283 -

Per Runoff
Second~ ind
Month foot-days Maximum Minimum Mean s:g%;e Tnches | Acre—feet

October . . 6,304 275 178 203| 0.853| 0.98 12,500

November 689 248 o1z 1.31 1.46 18,580

December 777 198 339 1.42 1.64 20,840
Calendar year 1949 3,300 61 s541| 2.27 30.83 391, 300

January ........... 208 140 181 .761 .88 11,130

February . . 140 117 130 .546 .57 7,200

March . 176 110 140 .588 .68 8,630

April ..... 423 113 248| 1.04 1.16 14,790

May ....... 2,780 329 1,377] 5.79 6.68 84,660

June 5,140 2,090 3,496 14.7 16.40 208,000

July ... 3,890 914 2,084| 8.76 10,10 128,100

August .......... 862 283 491} 2.06 2.38 30,200

September ..... cee , 269 138 197 .828 .92 11,700
Water year 1949-50 .......... 280,508 5,140 110 769 3.23 43.85 556,300

Peak discharge (base, 2,550 sec.-ft.).--May 29 (7 a.m. to 12:30 p.m.) 2,830 sec.-ft.; June 7
(1 to € a.m.) 3,950 sec.-ft.; June 22 (12 m.) 5,220 sec.-ft.

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

d Doubtful gage-height record; discharge interpolated.

Note.--Wire-welght gage readings used Dec. 7 to Apr. 23. Stage-discharge relation ~ffected by ice
Dec. 8 to Feb. 10, Feb. 22 to Apr. 19.
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Street Creek at international boundary
{International gaging station)

Location,--Water-stage recorder, lat. 48°59'20", long. 113°52140", in NEf sec. 11, T. 37
v, K. 18 W. (unsurveyed}, half a mile upstream from mouth, three-quarters of a mile
south of international boundary, and 5 miles south of Waterton Park, Alberta.

Drainage area.--6.0 square miles.
Records avallable.--October 1947 to September 1950.

Extremes.--Maximum discharge during year, 530 second-feet June 21 or 22 (gage height, 3.7
Teet, from floodmarks), from rating curve extended above 110 second-feet by logarithmic
plotting; minimum not determined.

194359"17-50: Maximum discharge, that of June 2l or 22, 1950; no flow Mar., 1 to Apr. 14,

Remarks .--Records good except those for periods of no gage-height record, which are poor.
No Tegulation or diversion. .

Cooperation.--This is one of the international gaging stations maintained jolntly by the
Tiiited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Resources
and Development, Canada.

Discharge, in second-feet, water year October 1949 to September 1950

Day| Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 4.0 6.0 10.5 1 2 3.5 45.3§ £107 18.3 4.0
2 3.6 5.8 9.2 1 2 4.2 45.3 103 17.5 4.0
3 3.5 5.8 7.8 1 2 3.8 76 98 16.7 3.8
4 3.2 5.8 7 1.5 2 3.6 1lo9 86 15.9 3.8
5 3.8 6.5 6.5 2 2 3.4 110 80 14.5 4.9
1.5
6 3.6 6.8 6 2 2 3.2 116 82 1z.9 4.4
7 3.5 6.8 5.5 2 2 3.2| £109 82 1z2.2 4.3
8 3.2 6.5 5 0.5 1.5 1.5 3.6 90 69 11.9 4.0
9 3.4 5.8 5 1.5 1.5 6.1 60 63 11.6 3.6
1o 3.4 5.3 4.5 1.5 1.5 15.4 60 63 10.8 3.3
11 3.4 4.9 4.50 2 1.5 31.6 100 54 10.2 2.9
12 3.4 .5.8 4.5 2 1.5 51 150 41.0 8.7 2.5
13 3.2 5.6 4.5 2 2 71 180 36.3 9.4 2.3
14 3.0 4.5 4.5 2 3 80 170 36.3 9.2 2.0
15 3.2 4.0 3.5 *1.9 3 74 150 34.4 8.9 2.0
> 1.0
16 2.9 3.8 3 2 4 58 140 32.5 9.2 1.8
17 b2.8 3.6 2.5 1.5 4 58 140 29.5 8.7 1.8
18 b2.5 3.8 2.5 t .7 1.5 4 44.4] 180 26.5 8.2 1.4
19 2.7 3.8 2.5 2 4.5 32.3| 250 26.5 7.3 1.3
20 3.0 3.2 3 2 5 26.6 370 26.5 6.5 1.3
21 2.9 3.6 3 *h.6 2 6 31l.4{ 450 24.4 6.0 1.2
22 2.8 3.5 3 .7 1.5 6.5 54 330 22.2 5.6 1.1
23 2.8 3.8 3 o7 1.5 6 55 170 21.7 6.3 1.0
24 2.9 3.4 2.5 .6 1.5 5.6 39.5 130 23.8 6.2 1.0
25 £3.0 6.2 2.5 .6 1.5 4.9 37.2 100 27.0 6.0 1.0
> 5
26 3.5 8.6 2.5 o7 1.5 4.2 56 90 28.0 5.6 1.8
27 3.8 25.0 2 1 1.5 3.6 88 95 26.5 5.2 1.6
28 8.8 22.6 2 1 1.5 3.4 91 100 24.4 4.8 1.7
29 10.8 16.3 2 - 1.5 2.9 69 102 21.2 4.6 1.7
30 8.1 13.2 2.5 - 1.5 2.8 47.5) 105 19.1 4.4 1.7
31 6.8 - 2.5 - 1.5 - 39.2 - 18.3 4.2 -
Per Runoff
Second- sk
Month foot-days Maximum | Minimum Mean sg:§;e Tnobes | Aore—Toot
October ....................... i21.5 10.8 2.5 3.92| 0.653 0.75 241
November . 210.3 25.0 3.2 7.01 1.17 1.30 417
December - 129.5 10.5 2 4.18 .697 .80 257
Calendar year 1949 ......... 4,351.9 84 - 11.9 1.98 26.95 8,630
January .. 30.5 - - .98 .183 .19 60
February - 16.9 1 - .60 .100 .10 34
March . ... 50.9 2 1 1.64 $273 W31 101
April 96.9 6.5 1.5 3.23 538 <80 192
May .. 1,190.7 91 3.2 38.4 6.40 7.38 2,360
June . 4,322.6 450 45.3 144 24,0 26.78 8,570
July . 1,433.1 107 18.3 46.2 7.70 8.88 2,840
August .. P . 288.5 18.3 4.2 9.31 1.55 1.79 572
September .. ... e 72.8 4.9 1.0 2.43 405 45 144
Water year 1949-50 .. ... ... 1,964.2| 450 - 21.8 3.63 49,33 15,780

Peak discharge (base, 80 sec.-ft.).--May 14 (1 a.m.) 92 sec.-ft.; May 27 (10 p.m.) to May 28
(2 a.m,] 100 sec,~ft.; June & 0 10 a.m.) 145 sec.-ft.; June 13 or 14 (time and discharge
unknown); June 21 or 22 (time unknown) 530 sec.-ft.; Juns 30 or July 1 (time and discharge unknown).

* Winter discharge measurement made on this day.

b Stage-discharge relation affected cy ice.

f Computed on basis of partly estimated gage-helght record.

h Computed from staff-gage reading.

Note.--No page-height record Oct. 19-24, Dec. 4 to Feb. 20, Feb 22 to Apr. 23, June 8-30; dis-
charge computed on basis of 2 discharge measurements, weather records, and records for stations on
nearby streams.
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Boundary Creek at international boundary

{International gaging station)

Location.--Water-stage recorder, lat, 48°59'50", long. 113°54'20", 1in NEt sec. 3, T. 37
., K. 18 W, (unsurveyed), a quarter of a mile upstream from mouth, a quarter of a mile
south of international boundary, and 4 miles south of Waterton Park, Alberta.

. Drainage area.--21.0 square miles.
Records available.--October 1947 to September 1950.

Extremes.--Maximum. discharge during year, 772 second-feet June 21 or 22 gage height, 5.34

eet, from floodmark); minimum, probably less than 8 second-feet, occt(mred during’per-
iodloz icg effect.

947-50: Maximum discharge, that of June 21 or 22, 1950; mi -

feet Mar. 23-26, Apr. 3-8, 13, 1948. ’ § mintnun datly, 4.0.second

Remaxe*l;si;-Recor'ds ralr except those prior to Aug. 9, which are poor. No regulation or di-
verslon. .

Gooperation.--This is one of the international gaging stations maintained Jointly by the
%?ni Ted States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Resources
and Development, Canada,

Discharge, in second-feet, water year October 1949 to September 1950

Day| Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 30.° 26.1 102 15 13 15.4 26.1 187 £458| 110 34.3
2 29.2 26,1 95 12 13.0 14.4 25.4 179 458| 105 33.4
3 27.5 25.4 89 13.4 14.4 25.4 201 427] 104 34.3
4 25.4 24.7 83 16.5 14.4 25.4 258 391 94 35.2
5 25.4 24.7 77 16.5 14.4 24.7 366 £441] 84 41.4
[3 28.4 26.1 70 18.8 14.4 24,7 369 397 77 39.6
7 28,4 28.4 65 als 19.9 14.4 25.4 306 350 74 36.9
8 26.8 28.4 55 als 19.9 14.4 26.8 266 332 67 33.4
9 21.9 27.5 55 £18 13.9 29.2 261 £297 62 30.9

10 19.9 28.4 55 £13 13.9 35.2 253 £263 61 28.4

11 19.9 29.2 40 18 14.4 50 281 a220 59 26.1

12 20.5 34.3 45 15 15.9 88 311 a2l10| 63 24.0

13 19.4 37.8 45 15 18.8| 162 £292 a205 61 21.9

14 18.8 37.8 43 16 21.9 185 £279 al90 59 19.9

is 19.4 36.9 40 > 8 i8 15,4 24.0| £178 a270 alss 57 19.4

16 19.9 33.4 35 16 %*14.8 26.1| fl66 a2695)| al7s 60 18.8

17 18.8 31.8 *23 15 14 30,9 174 a300 al70 57 18.2

18| f11.2| 30.9 15|t 815 13 14 29,2 166 a3s0| ale5| 54 17.6

19 13.0 30,9 17 13 14.4 29.2 147 a400 al70 48.0 17.1

18.8 30.0 20 *]12 14.4 31.8 135 a500 al80 44,1 16.5

21 19.4 29.2 25 i8 12 14 .4 36.0 141 a550 al70 42.3 15.4

22 18.8 28.4 23 12 13.9 36.9| 198 2600 a160| 41.4] 15.4

23 18.2 30.0 20 12 13.9 36.0 207 a500 als0 48.0 14.4

24 17.1 30.9 17 12 13.9 33.4 183 a400 al4s 55 14.4

25 17.1 S0 15 13 13.9 32.6 168 a300 £143 51 13.9

26 17.6 77 15 13 13.4 30.9 196 a300 157 48.0 15.4

27 18.2 180 15 al3 13 13.4 29.2 263 a320 153 44,1 17.6

28 26.6 164 13 13 13.0 27.5 249 a340 155 41.4 18.2

29 36.9 131 15 - 13.0 26,1 205 a360 145 39.8 17,1

30 30.9 1z 17 - 13.0 25.4 183 a380 131 37.8 17.1

31 28.4 - is - 13.0 - 174 - 118 36.0 -

Seccnd- 5 ins er Runoff
Month foot-days Maximum | Minimum Mean sgniul::e Tnohes | Aore—Toet

October ....................... 691.8 36.9 11.2 22.3| 1,06 1.22 1,370

November .. e 1,431,3 180 24.7 47,7, 2.27 2.53 2,840

December ........c.oviiunnaann.. 1,262 102 13 40.7 1.94 2.24 2,500

366 5.5 65.7| 3.13 42,56 47,590

18 - 14.3 681 .79 881

18 12 14.2 676 70 787

19.9 13.0 14.8 .705 .81 91z

36.9 13.9 23.3] 1.11 1.24 1,390

263 24.7 125 5.95 6.86 7,700

600 179 331 15.8 17.63 19,720

458 118 236 11.2 12.91 14,500

e . 1,884.7 110 36.0 60.8| 2.90 3.34 3,740

September 706.2 4l.4 13.9 23.5 1,12 1.25 1,400
Water year 1949-50 .......... 29,116.3 600 - 79.8| 3.80 51.52 57,740

Peak discharge !base, 270 sec.-ft.).--May 27 (6:30 p.m.) 309 sec.-ft.; June 5 (12 p.m.) 407 sec.~
£te; June 130 D.m. sec,-Tt.; June 21 or 22 (time unknown) 772 sec,-ft.; July 1 {9:00 p.m.)
511 sec.-ft.

* Winter discharge measurement made on this day.

a No gage-helght record; discharge computed on basls of weather records and records for Waterton
River near international boundary.

£ Computed on basis of partly estimated gage-height record.

Note.--Stage-discharge relation affected by ice Oct. 19, 20, Dec. 6 to Jan, 24 Jan. 14, 15, 20-23,
Feb, 15 to Mar. 1, Mar. 9-14, 17, 18.
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St. Mary Lake near St. Mary, Mont.

Location.--Water-stage recorder, lat. 48°44f, long. 113°26', in NE% sec, 4, T. 34 N., R.
., at site of former St. Mary Chalet in Glacier National Park, half a mile upstream
from outlet and 1 mile southwest of St. Mary.

Records avallable.--May 1929 to September 1950 (incomplete).

Extremes.--Maximum gage helght observed during year, 5.87 feet June 7; minimum recorded
T.I9 feet Oct. 25.
1929-50: Maximum gage height recorded, 7.04 feet June 5, 1948; minimum observed,
0.02 foot Dec. 16, 29, 30, 1929, Jan. 1, 1930.

Remarks.--No diversion.

paily mean gage helght, in feet, water year October 1949 to September 1950

Day| Oct. Nov. Dec. Jan. Feb. Mar Apr. May June July Aug. Sept.
1 2.19 1.75 2.91 - - -

2| 2.2 1.77 2.79 - - -

3| 2.07 1.78 2.76 1.61 - -
4| 2.00 1.78{ 2.64 1.61 - -

5 1.96 1.79 2.62 1.60 - -
6 1.93 1.82 2.51 1.58 - -
7 1.87 1.82 - 1.58 5.83 -
8 1.87 1.85 2.41 1.57 5.63 -
9 1.81 1.84 - 1.58 5.27 -
10 1.74| 1.82 - - 4.93 -
1 1.71 1.84 - - - -
12 1.69 1.85 - - - -
13 1.62 1.87 - - - -
14 1.61 1.87 - - - -
15 1.47 1.88 - - - -
16 1.47 1.86 - - - -
17 1.42 1.87 - 4.20 - -
18 1.38 1.87 - 4.33 - -
19 1.38 1.79 - 4.34 - -
20 1.36| 1.79 - 4.19 - - h2.86
21 1.39 1.82 - 4,07 - h4.40
22 1.31 1.82 - 4.09 - -
23 1.25 1.78 - 4.25 - -
24 1.25 1.79 - 4.41 - - hl.51
25 1.22| 1.88 - 4.44 - -
26 1.23 1.93 - - - h4.16
27 1.24 2.17 - - - -
28 1.27 2.56 - - - -
29 1.48| 2.79 - - - -
30 1.67 2.83 - - - -
31 1.77 - - - - -

h Elevation obtained by measuring from reference point.
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Lower St. Mary Lake near Babb, Mont.
Locatlon.--Water-stage recorder, lat, 48°50!, long. 113°25!, NE sec. 3, T. 35 N., R, 14
N 1f 2 mile upstream from outlet and 2 miles southeast of Babb.

Records available.--May 1929 to September 1950 (incomplete).

Extremes.--Maximum gage height during year, 5.74 feet June 23; minimum recorded, -0.42
Toot Mar. 23-25, years ’ ’

1929-50: Maximum gage height, 6.25 feet June 6, 1948; minimum recorded, -0.76 foot

Mar. 11, 1944.

Remarks .--No diversion. Stage increased by inflow of Swiftcurrent Creek.

Daily mean gage height, in feet, water year October 1949 to September 1950

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.42 -0.19 0.66 -0.07 - -0.36 -0.08 0.72 3.76 4.17 z.21 1.64
2 .38 -.05 .68 -.09 - -.36 -.06 .75 3.66 4.22 2.10 1.61
3 .36 -.04 .67 ~-.10 - -.36 -.00 .75 3.55 4.24 2.05 1.57
4 .33 ~-.01 .63 -.13 - ~.34 -.01 73 3.53 4.23 2.04 1.54
5 .28 .00 .61 -.15 - -.33 -.02 70 3.74 4.11 2.03 1.52
6 .24 .01 .56 -.18 - -.34 -.02 71 4.18 4.01 1.99 1.50
7 .23 ~ 0l .49 -.18 - -.34 -.03 74 4.62 3.94 1.93 1.45
8 .21 .03 .41 -.17 - -.35 ~.03 77 4.62 3.87 1.88 1.41
9 17 .04 .21 -.17 - -.35 -.02 .82 4.41 3.75 1.84 1.37
10 12 05 .27 -.18 - -.36 -.04 .87 4.15 3.65 1.81 1.34
11 08 .06 .25, -.18 - -.36 -.05 1.05 3.91 3.58 1.78 1.30
12 .07 .08 .08 -.17 - ~.37 -.05 1.32 3.87 3.45 1.74 1.27
13 .02 .08 09 -.17 - -.38 -.05 1.69 4.11 3.24 1.72 1.25
14 .00 .08 07 -.17 - -.38 .01 2.13 4.44 3.07 1.69 l.z21
15 -.03 .06 -.04 -.18 - -.38 .05 2.55 4.69 3.08 1.68 1.20
16 -.06 05 -.05 -.20 - -.39 12 2.90 4.78 3.19 1.71 1.18
17 -.09 .05 .03 -.22 - -.39 .20 3.16 4.76 3.13 1.75 1.17
18 -.10 03 .08 -.24 - -.39 .25 3.34 4.78 2.99 1.75 1.15
19 -.13 .02 .11 ~.27 - ~.39 .28 3.37 4.83 2.84 1.74 1.12
20 - 15 .02 10 -.26 - ~-.40 32 3.15 4.84 2.76 1.71 1.11
21 -.15 .00 .08 -.21 - -.40 39 3.00 5.05 2.76 1.67 1.11
22 -.17 .01 .06 -.17 -0.37 -.41 - 46 3.00 5.38 2.75 1.62 1.11
23 -.20 .0l .04 -.14 -.37 -.41 .49 3.07 5.69 2.71 1.61 1.10
24 -.22 -.02 .05 -.11 -.37 -.42 .52 3.10 5.66 2.64 1.63 1.08
25 -.25 .03 .01 -.11 -.38 -.41 .58 3.11 5.60 2.57 1.69 1.07
26 -.27 .05 -.03 - -.38 -.34 .65 3.11 5.28 2.52 1.76 1.05
27 -.26 .13 -.02 - -.37 -.28 .69 3.19 4.96 2.45 1.79 1.05
28 -.26 .26 .02 - -.36 -.21 .73 3.40 4.69 2.43 1.79 1.03
29 -.22 .41 -.01 - - -.18 .73 3.68 4.42 2.40 1.77 1.04
30 ~.18 .52 -.02 - - -.16 .72 3.86 4.19 2.37 1.72 1.04
31 ~.12 - -.05 - - -.14 - 3.84 - 2.31 1.68 -
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St. Mary River near Babb, Mont,

Location.--Water-stagé recorder, lat, 48°51', long. 113°25!, in NE sec. 27, T. 36 N., R.
T, 600 feet downstream from diversion dam and head gates of St. Mary Canal on
Blackfeet Indian Reservation and 1 mile east of Babb.

Drainage area,--278 square miles (including area drained by Swiftcurrent Creek above point
—of diversion into St. Mary Lake sincé Oct. 1, 1915).

Records avallable.--April 1902 to September 1925, May 1929 to September 1932, October 1934
To September 1950 (summers only since 1924).

Extremes.--Maximum discharge during year, 4,380 second-feet June 23 (gage height, 7.08
Teet); minimum recorded, 116 second-feet Sept. 30 (gage height, 1,65 feet
1902-25, 1929-32, 1934-50: Maximum discharge observed, 7,980 second-feet June 5
(1>988 :(lgag(legl;xgight, 9.4 feet, estimated); minimum observed, 2 second-feet (regulatedi
ct. , .

Remarks.--Records good. Entire flow of Swiftcurrent Creek below Sherburne Reservolir is
dIverted into lower St. Mary Lake above station. Records since 1929 do not include- flow
in St. Mary Canal, which diverts water from river at left end of dam.

Rating table, water year 1949-50 (gage height, in feet,
and discharge, in second-feet

1.6 110 3.5 765
1.9 153 4.3 1,300
2.2 218 5.1 2,020
2.5 302 6.1 3,110
3.0 510 7.1 4,440
Discharge, in second-feet, water year October 1949 to Se}tember 1950
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 376 186 537 - 434| 2,970 2,790 937 510
2 356 197 528 - 434 2,880 2,850 849 483
3 344 209 528 . 434 2,760 2,890 801 452
4 329 211 501 - 434§ 2,750| 2,890 795 424
5 310 214 488 - 434 2,940 2,730 795 408
6 292 221 465 - 424| 3,370} 2,640 760 384
7 286 224 134 - 434] 3,830] 2,560 704 356
8 292 234 400 - 434 3,840 2,500 979 332
9 280 237 306 - 447 3,530 2,380 1,080 296
10 256 237 321 - 474 3,010 2,280 276
11 248 237 - - so8| 2,730 2,220 595 248
12 237 245 - - 438 2,640 2,080 570 228
13 221 245 - - 574 2,830 1,870 555 214
14 221 253 - - 880 3,160 1,700 542 199
15 208 242 - - 1,280 3,390 1,730 537 192
16 192 248 - - 1,600 3,480 1,840 555 197
17 175 248 - - 2,040| 3,450} 1,760 580 186
18 166 234 - - 2,540 3,480 1,620 585 187
19 173 234 - - 2,640 3,540 1,470 580 153
20 166 232 - - 2,450 3,540 1,330 560 147
21 164 229 - 360 2,350 3,740 1,380 528 145
22 164 232 - 352| 2,350] 4,020{ 1,400 501 150
23 157 229 - 368| 2,410| 4,340| 1,360 496 147
24 150 224 = 364 2,450 4,300 1,320 519 137
25 147 245 - 388 2,460 4,300 1,260 546 131
26 145 242 - 412! 2,480 3,960f 1,220 595 123
27 145 283 - 412 2,540 3,620 1,150 615 127
28 145 329 - 434 2,730 3,350 1,120 610 123
29 150 396 - 434! 2,980] 3,060/ 1,110 600 119
30 158 456 - 434 3,120 2,820 1,080 560 122
31 182 - - - 3,090 - 1,030 532 -
Second- Runoff in
Month foot-days | Meximum | Minlmum Mean acre-feet
6,833 376 145 220 13,550
7,453 456 186 248 14,780
December 1-10.eciieereenann cesenane PR “ee 4,508 537 306 451 8,940
Calendar year B N Tttt
"2ils0.lll, 434 352 396 7,850
3,120 424 1,558 95,780
4,340 2,640 3,388| 201,600
2,890 1,030 1,859| 114,300
1,080 496 649 39,910
September........ 510 119 239 14,230
Water year = .......... Ceeeeerraeaas - - - - -
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St. Mary River near Kimball, Alberta
(International gaging station)

Location.--Water-stagi recorder, lat, 49°04', long. 113°14f, in SW! sec. 25, T. 1, R. 25 W.
ourvh meridian, 13 miles southwest of Kimball and 4 mlles north of international bound-

ary., Datum of gage 1s 3,917 feet above mean sea level. Wire-weight gage at site
3 miles downstream used Dec, 5 to Apr. 13,

Drainage area.--497 square miles.

Records avallable,--January 1913 to September 1950. September 1902 to December 1912 at
51te hall a mile north of international boundary. 1905 to-1912 at site half a mile
downstream published in reports of Department of Resources and Development, Canada.

Extremes.--Maximum discharge during year, 5,260 second-feet June 25; maximum gage height,

.92 feet Oct. 19 (backwater from icei; minimum daily, 85 second-feet Feb. 10.
1902-50: Maximum discharge, 18,000 second-feet (estimated) June 5, 1908; minimum,
16 second-feet Nov. 29, 1936,
Remarks.~-Records excellent except those for periods of ice effect, which are fair. Since
St. Mary Canal has diverted water from river near Babb, Mont., to North Fork Milk
River. Alberta Railway & Irrigation Co.'s canal diverts from river 2 miles below sta-
tion. Flow regulated by Sherburne Lake Reservoir on Swiftcurrent Creek. Wire-weight
gage read about three times weekly.
Cooperation.--This is one of the international gaging stations maintained jointly by the
nited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Resources
and Development, Canada.

Rating tables, water year 1949-50, except period of ice effect
{gage helght, in feet, and discharge, in second-feet)

Oct. 1 to Apr. 13 Apr. 14 to Sept. 30

2.3 216 2.2 166 4.1 1,310

- 2.6 342 2.5 303 4.5 1,780

3.1 600 3.1 624 5.5 3,290

3.7 996 6.6 5,140

Discharge, in second-feet, water year October 1949 to September 1950
bay| Oct. Nov. Dec, Jan. Feb, Mar. Apr. May June July Aug, Sept.
1 471 272 556 226 153 *153 416 670 3,490 3,540 1,150 641
2 450 280 594 222 153 157 386 687 3,410 3,560 1,050 613
3 440 289 572 218 149 169 375 664 3,280 3,560 996 585
4 420 293 556 209 135 176 358 652 3,300 3,610 983 557
5 400 297 586 lgz 121 180 348 647 3,540 3,410 983 557
8 385 302 533 *184 117 172 *331 658 4,050 3,260 949 540
7 385 306 480 180 111 161 336 687 4,460 3,180 896 502
8 376 310 428 180 104 157 348 710 4,340 3,050 1,020 475
9 380 315 375 184 95 153 358 699 4,240 2,890 1,300 443
10 356 315 368 184 *85 146 375 764 3,670 2,760 870 422
11 347 315 360 lss 88 146 386 816 3,260 2,670 777 396
12 338 324 353 184 91 149 441 942 3,250 2,500 758 370
13 324 328 331 180 104 153 *501 1,090 3,530 2,270 740 354
14 324 324 *358 176 124 161 675 1,350 3,840 2,100 716 334
15 306 324 3z1 176 *161 *180 647 1,690 4,070 2,140 699 318
18 289 320 321 176 153 169 746 1,970 4,170 2,300 710 318
17 284 320 321 180 157 153 728 2,280 4,150 2,200 740 308
18 280 *310 321 184 172 149 585 3,130 4,100 2,010 740 288
19 263 306 316 184 180 153 518 3,130 4,220 1,820 740 264
20 251 289 311 *184 180 16l *502 2,940 4,320 1,710 716 254
21 247 289 311 184 176 153 630 2,760 4,540 1,880 681 249
22 255 293 301 180 172 157 613 2,780 4,820 1,660 652 245
23 243 297 296 176 169 157 607 2,970 5,090 1,610 635 240
24 236 289 291 176 165 161 585 2,920 5,040 1,540 641 226
25 228 297 286 176 161 169 590( 2,790l 5,110 1,470 670 213
26 232 306 286 180 161l 192 664 2,760 4,660 1,420 716 208
27 228 371 281 180 157 306 613 2,860 4,270 1,370 740 213
28 228 410 281 176 157 331 613 3,100 4,040 1,330 740 200
29 243 456 272 172 - 358 635f 3,300 3,770| 1,300 728 187
30 243 503 258 165 - 375 670 3,480 3,580 1,270 693 187
31 259 - 235 161 - 386 - 3,530 - 1,210 670 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
9,711 471 228 313 19,260
9,650 503 272 322 19,140
11,459 594 235 370 22,730
1949 ..iiuiiiuiiiiianenn.. | 180,943 2,200 56 496|” 358,900
" Ts,7ar[ T eze| T T uer|  1s4| 11,340

3,951 180 85 141 7,840
5,943 386 146 192 11,790
15,580 746 331 519 30,900
59,526 3,530 647 1,920 118,100
June......... 121,610 5,110 3,250 4,054 241,200
JulY.esevanns 70,400 3,610 1,210 2,271 139,600
August...... 25,099 1,300 635 810 49,780
September. ... 10,707 641 187 357 21,240
Water year 1949-50 .......i000000eenesoons 349,353 5,110 85 957| 692,900

* Winter discharge measurement made on this day.
Note.--Stage-discharge relation affected by 1ce Oct. 18-20, Dec. 5 to Apr. 13.



OLDMAN RIVER BASIN 27

St. Mary Canal at intake, near Babb, Mont.
(International gaging station)

Location.--Water-stage recorder, lat. 48°511, long, 113°25', in NWiNE{ sec. 27, T. 36 N.,
B W., 600 feet downstream from intake of canal on Blackfeet Indian Reservation and
1 mile east of Babb.

Records available,--1918-50 (irrigation seasons only).

Remarks.--Records good. Canal diverts water from west bank of St. Mary River near Babb

~and discharges it into North Fork Milk River. This water then flows in the natural
channel of Milk River through Canada and back into Montana where it is used for irriga-
tion in Milk River Valley east of Havre. Some water may be returned to St. Mary River
at Kennedy Creek and St. Mary crossings.

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
Resources and Development, Canada.

Discharge, 1n second-feet, May to November, 1950

Day| May June July Aug. Sept. oct. Nov.
1 75 13.1 579 588 561 581 229
2 75 12.9 584 589 561 582 71
3 75 12.1 573 591 563 584 -
4 74 12.1 543 591 565 582 -
5 74 12.1 574 591 565 582 -
6 75 12.7 575 589 567 585 -
7 74 13.3 575 588 570 584 -
8 75 12.9 582 298 570 581 -
9 76 99 579 76 570 579 -
10 76 493 577 520 571 579 -
11 147 560 578 561 572 557 -
12 386 572 579 560 574 516 -
13 530 579 577 557 574 525 -
14 567 585 572 557 575 536 -
15 579 586 572 557 578 544 -
16 581 584 560 560 578 549 - :
17 421 581 574 561 579 550 -
18 40.7| 581 572 561 581 553 -
19 14.3 582 572 561 582 554 -
20 13.7| 582 572 560 584 561 -
21 13,7 | 586 575 557 584 570 -
14.1| 588 579 557 582 564 -
23 13,9| s82 579 557 582 491 -
24 13.5 575 579 560 582 485 -
25 1z.9| 8§77 588 561 581 480 -
26 12,7| s78 591 564 581 472 -
13,1 579 588 564 581 468 -
28 12.9| 578 588 564 579 466 -
29 12,9 | 577 588 561 579 467 -
30 12.9 579 589 561 579 468 -
31 12.5 - 591 560 - 395 -
Seoond— Runoff in
; Month foot-days | Maximum Minizun Mean acre-feet
May....... . 4,173.8 581 12.5 135 8,280
. 12,284.2 588 12,1 409 24,370
17,904 591 543 578 35,510
16,782 591 76 541 33,290
17,250 584 561 . 575 34,210
16,590 585 395 535 32,910
Nov. 1-2.. 300 229 71 150 595
The period. - - - - 169,200

Note.--Canal not in operation before May 1 or after Nov. 2.
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St. Mary Canal at St. Mary crossing, near Babb, Mont.
(International gaging station)
Location.--Water-stage recorder, lat. 48°57', long. 113°21', in NE{ sec. 30, T. 37 N., R.
— I3 W., 500 feet east of outlet of St. Mary River siphon, 9 miles northeast of Babb,
and 10 miles downstream from intake.
Records available,--1918-50 (irrigation seasons only).
Remarks.--Records excellent.
Cooperation.--This is one of the international gaging stations maintained jointly by the
T United States and Canada under the Boundary Waters Treaty. The records have been

collected and compiled jointly with the Water Resources Divlsion, Department of
Resources and Development, Canada,

Discharge, in second-feet, May to November, 1950

Day May June July Aug. Sept. Oct. Nov.
1 - - s24| 523 ' 526 534| 250
2 - - 530| 523 524 538| 125
3 - - s32| 523 524 539 4.0
4 - - 492| 523 524 541 -
5 - - 523| 523 524 541 -
6 - - 523| 523 524 541 -
7 - - 523| 523 524 543 -
8 - - 526| 396 524 545 -
9 72 11.1 528 27.7 524 543 -
0], 83 8 523| 392 526 543 -
1 113 506 523| 530 526 534 -
12 298 519 526 528 526 483 -
13 464 528 524 | 524 528 485 -
14 517 538 523| 524 528 496 -
15 532 536 524 | 524 528 506 -
16 538 534 506 | 524 528 512 -
17 443 532 524 | 526 528 515 -
18 27.5| 532 521 | 526 530 521 -
19 - 532 519 | 526 530 521 -
20 - 532 519 ] s24 532 526 -
21 - 534 s19| 523 532 532 -
22 - 539 521 | 523 532 543 -
23 - 534 52l | 524 532 470 -
24 - 523 519 | 524 532 458 -
25 - 530 523 | 526 532 451 -
26 - 524 526 | 528 532 445 -
27 - 524 s24 | 530 532 443 -
28 - 523 523 | 528 532 435 -
29 - 521 s2¢ | 530 532 440 -
30 - 524 523 | 528 532 442 -
31 - - 524 | 528 - 398 -
Seoond— Runcff in
Month foot-days Maximum | Minimum Mean acre-feet
May 9-18.....0uuin. 3,087.5 538 27.5 309 6,120
June 9-30....... 10,964.1 539 11,1 498 21,750
16,180 532 492 522 32,090
15,522.7 530 27.7 501 30,790
. 15,848 532 524 528 31,430
October......... 15,564 545 398 502 30,870
November 1-3... 379.0 250 4.0 126 752
The PeTLoG. .. crnineiguornnenneenisnninasn, - - - - 153,800

Note. --Canal not in operation before May 9, May 19 to June 8, or after Nov. 3.
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St. Mary Canal at Hudson Bay divide, near Browning, Mont.
(International gaging station)

Location.--Water-stage recorder, lat, 48°59', long. 113°04', in sec. 5, T. 37 N., R. 11
W., on Blackfeet Indian Reservation, 3 miles upstream from canal outlec and 30 miles
north of Browning,

Records available.--1917-50 (irrigation seasons only).

Remarks.--Records excellent.

Cooperation.--This is one of the international gaging stations maintained jolntly 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
Resources and Development, Canada.

Discharge, in second-feet, May toc November, 1950

Day| May June July Aug. Sept. Oct. Nov.

1 - - 519 517 522 524 339

2 - - 524 517 519 526 212

3 - - 530 513 517 530 100

4 - - 506 515 519 535 28

5 - - 502 519 522 533 a8

6 - - 517 519 522 539 a3

7 - - 517 513 515 530 al

8 - - 517 506 517 535 -

9 - - 526 243 519 535 -
10 122 75 522 117 517 535 -
11 98 428 519 458 519 533 -
12 156 504 522 526 519 504 -
13 359 522 524 526 519 476 -
14 486 533 522 522 519 480 -
15 524 535 524 522 519 491 -
16 539 537 515 515 519 497 -
17 533 535 515 522 519 504 -
18 190 530 519 522 519 511 -
19 7.8 530 519 522 519 511 -
20 - 530 513 see 519 515 -
21 - 530 513 519 522 522 -
22 - 537 515 519 522 533 -
23 - 528 517 524 524 511 -
24 - 522 517 522 522 457 -
25 - 537 519 519 524 444 -
26 - 522 s22 524 524 442 -
27 - 519 526 528 524 442 -
28 - 517 522 526 519 424 -
29 - 519 519 526 524 428 -
30 - 515 519 522 526 436 -
31 - - 519 se2 - 428 -

Second- Runoff in

Month foot-days | Maximum Minimum Mean acre-fest

May 10- 19 3,014.8 539 7.8 301 5,980
June 10-30. 10,505 537 75 500 20,840
Julyeeerinnnns 16,080 530 502 519 31,890
Bugust..... 15,387 528 117 496 30,520
September. . 15,610 528 515 520 30,960
October. ... 15,411 539 424 497 30,570
November 1- 691 339 1 98.7 1,370
The Periof...sesvuneessnanseonarsssennnnss - - - - 152,100

a No gage-helght record; discharge computed on basis of records for station at St. Mary crossing.
Note.--Canal not in operation beforé May 10, May 20 to June 9, or after Nov. 7.
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Swiftcurrent Creek at Many Glacier, Mont.
(International gaging station)

Location.--Water-stage recorder, lat. 48°48', long. 113°38!', in sec. 11, T. 35 N., R, 16
T W, {unsurveyed), at outlet of Swiftcurrent Lake at Many Glacier, Glacier Natlonal Park,
14 miles southwest of Babb,

Drainage area.--31.4 square mlles.
ecords avallable.--June 1912 to September 1950 (winter records incomplete).

EXtremes. --Maximum discharge during year, 1,210 second-feet June 22 (gage height, 5.01
T8et); minimum observed, 22.6 second-feet Apr, 11 (gage height, 1.58 feet).

1912-50: Maximum discharge, 2,250 second-feet June 13, 1937 (gage height, 6.89 feet,
~backwater from bridge); minimum observed, 9.6 second-feet Mar. 34, 15, 1940; minimum
gage height, 1.44 feet Mar. 31, 1949.

Remarks.--Records good except those for periods of no gage-height record, which are fair.
NG diversion or regulation.

Coogeration.--’[‘his 1s one of the international gaging stations maintained jJointly 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 Resources
and Development, Canada.

Rating tables, water year 1949-50 (gage height, in feet,
and discharge, in second-feet)

Oct. 1 to Dec. 14 Apr. 1 to Sept. 30
1.7 33.0 2.4 179 1.5 17.0 1.9 60 3.1 403
1.8 45.0 2.7 2mn 1.6 24.0 2.0 79 4.0 761
2.0 79 3.0 366 1.7  33.0 2.2 125 5.0 1,210
2.2 125 3.2 432 1.8 45.0 2.5 209
Discharge, in second-feet, water year October 194S to September 1550
Day} Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 86 113| 179 a33.0 41.4 372 852 237 1lo8
2 88 97| 138 h33.0 41.4 334 770 231 | 106
3 77 90| 120 a32.7 41.4 396 694 246 | 106
4 83 83| 103 a32.4 40.2 625 662 237 | 103
5 70 81 92 h3z.1 39.0 896 653 203 | 115
6 75 83 83 a30.6 39.0 905 670 173 | 128
7 75 83 73 a29.0 40.2 621 666 157 ( 130
8 71 83 62 az7.4 42.6 418 612 154 128
9 80 75 54 a25.8 56 308 576 157 120
10 57 73 57 a24.2 81 293 596 157 | 106
11 64 73| a53 h22.6| 157 382 525 151 92
12 57 71| a48 a27.7| 262 637 418 151 81
i3 56 92| ad4 a32.8| 425 830 375 157 73
14 60 90 39.0 h37.8| 548 830 400 159 64
15 46.5 86 - a4l.6| 544 761 400 157 51
16 45,0 75 - a45.4| 525 645 378 162 49.5
17 45.0 71 - ad9.2| 478 568 341 159 43.8
18 42.6 13 - a53 414 568 321 151 41.4
19 41.4 75 - 57 318 761 358 138 39.0
20 41.4 73 - 54 259 954 392 115 39.0
21 37.8 68 - 56 234 1,060 396 108 39.0
22 37.8 68 - 62 324 1,180 348 111 41.4
35.4 71 - 66 448 1,020 324 141 41.4
24 34.2 77 - 66 392 744 308 234 40.2
25 35.4 101 - 56 368 637 318 231 45.0
26 37.8 178 - 52 422 572 328 188 56
27 36.6 374 - 51 588 621 341 159 62
28 76 415 - 49.5| 703 682 331 146 54
29| 2oo 286 - 45.0| 560 723 308 130 51
30| 178 218 - 41.4| 451 808 277 125 48.0
31| 148 - - - 382 - 252 118 -
Per Runoff
Second~
Month foot—days Maximum | Minimum Mean sglﬁge Tnohes | Aore—feet
October ..............coouiunn.. 2,098.9 200 34.2 67.7 2,16 2.49 4,160
November . e . 3,494 415 68 116 3.69 4.12 6,930
December 1-14..,..,.. 1,145.0 178 39.0 8l.8 2.61 1.36 2,270
Calendar year  ......... - - - - - - -
January - - - - - - -
February - - - - - - -
March .. - - - - - - -
April 1,266.2 66 22.6 42.2 1.34 1.50 2,510
. 9,264.2 703 39.0 299 9.52! 10.98 18,380
June 20,151 1,180 293 672 21.40| 23.88 39,970
July . 14,190 852 252 458 14.59| 16.82 28,150
August ... e . 5,143 246 108 166 5.29 6.10 10,200
September ..................... 2,201.7 130 39.0 73.4 2.34 2,61 4,370
Water year .......... - - - - - - -~

Peak discharge !base, 680 sec.-ft.E.——-May 28 (5 a,m.) 732 sec.-ft.; June 6 (3 a.m.) 994 sec.-ft.;
June 14 a.m.) 857 5ec.-1t.; June 22 (3 to 5 p.m.) 1,210 sec.-ft.; July 1 (5 to 7 a.m,) 888 sec.-
e,

a No gege-height record; discharge interpolated.

h Computed from staff-gage reading.
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Sherburne Lake Reservolr at Sherburne, Mont.
(International gaging station)

Location.--Water-stage recorder, lat. 48°50', long. 113°31', in sec. 35, T. 36 N., R.- 15
W., in gate house at Sherburne Lake Dam on Swiftcurrent Creek, 6 miles southwest of
Babb. Datum of gage 1s 4,700,0 feet above mean sea level. (age heights have been re-
duced- to elevations above mean sea level.

Drainage area.--64 square miles.

Records avallable,.--May to June 1915, May 1917 to September 1918, June 1921 to September

1950,

Extremes.--Maximum contents during year, 60,182 acre-feet July 29 (elevation, 4,784.46
; minimum, 9,529 acre-feet Oct. 1 (elevation, 4,741.55 feet, from graph based on
partly éstimated gage-helght record).
1915, 1917-18, 1921-50: Maximum contents, 61,148 acre-feet July 14, 1946 (elevation,
4,785.03); no usable contents at times.
Remarks.--Reservolr is formed on natural lake by earth-fill dam completed in 1921, storage
n in 1919. Capaclty, 66,100 acre-feet between elevations 4,726 feet (6 feet above
lowest outlet gate 3111¥ and 4,788 feet (spillway crest). Stream bed above gates
prevents withdrawal of storage to sil1 elevation. Dead storage negligible. Figures
given herein represent usable contents. Water 1s used for irrigation on Milk River
project of Bureau of Reclamation.
Cooperation. --This 1s one of the International gaging stations maintalned jointly by the
~— Unitéd States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled jointly with the Water Resources Division, Department of
Resources and Development, Canada. .

Contents, in acre-feet, water year October 1949 to September 1950

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

o
&

£9,747| £15,820; 25,700| 31,290| 34,012} 36,332| 37,764| 33,689| 30,168} 43,426| 59,706 44,600
£10,052f £16,070| 26,088| 31,378 34,096 36,428 37,621| 33,425| 29,544| 45,260 59,587 43,846
10,339} 16,340| 26,394| 31,472 34,180| 36,572| 37,478| 33,227 29,200| 46,915| 59,400{ 43,104
10,479 16,580 26,702| 31,556| 34,252| 36,764 37,328| 32,941| 29,328| 48,400| 59,213| 42,379
10,634 16,836( 26,911y 31,640| 34,336| 36,944 37,196 32,633| 30,355| 49,870] 58,924| 41,807

10,852| 17,070| 27,010| 31,736| 34,420| 37,124| 57,064| 32,288| 31,268| 51,340| 58,499| 41,079
11,036 17,295| 27,142| 31,832| 34,492| 57,304| 36,932| 32,120| 31,436| 52,824 | 58,074| 40,520
11,492| 17,529| 27,362| 51,918| 34,564] 37,478| 36,800| 31,856| 30,927 | 54,080| 57,684 39,857
r11,668| 17,760| 27,560| 32,012| 34,638| 37,582 36,656| 31,652| 30,192| 55,332 | 57,316| 39,181
10 [f11,828| 18,020( 27,736| 32,108{ 34,708| 37,699| 36,524| 31,580| 29,316| 56,676 | 56,932 | 38,440

COND GAUN-

1k |r11,972| 18,280| 27,912| 32,192| 34,780| 37,829 36,404| 31,436 28,737| 57,668 | 56,548 | 57,686
12|r12,068| 18,530| 28,022| 32,288 34,852| 37,946| 36,260| 31,578 | 28,880| 58,516 | 56,164 | 38,932
13 112,220 18,772} 28,121| 52,384 54,939| 38,083 36,109| 31,436 29,556 | 59,264 | 55,764 | 36,148
14|r12,444| .19,015| 28,187| 32,480| 35,030| 38,180 35,979| 31,664 | 30,144 | 59,927 | 55,396 | 35,251
15| rl2,480| 19,231] 28,220| 32,576| 35,108| 38,297| 35,836 51,568 | 30,487 | 60,131 | 54,852 | 34,384

16r12,597| 19,330 28,363| 32,666| 35,186| 38,414 35,680 | 51,389 | 30,498 | 59,910 | 54,320 | 33,568
17 r12,723| 19,330| 28,649| 32,743| 35,277| 38,544 35,615| 51,103 | 30,322 | 59,774 | 53,810 | 32,787
18 r12,840| 19,528 28,935| 32,831| 35,368| 38,661 | 35,602 | 30,641 [ 30,144 | 59,672 | 53,285 | 31,940
19(r12,957| 19,980| 29,232| 32,919| 35,459| 38,778| 35,589 | 30,156 | 31,015 | 59,825 | 52,680 | 31,070
20 |r13,083| 20,450| 29,568| 32,996| 35,563 | 38,895 | 35,589 | 29,676 | 32,456 | 59,961 | 52,008 | 30,168

21 r13,288| 20,920] 29,760 33,084| 35,654| 39,012| 35,576 | 29,460 | 34,264 | 59,995 | 51,310 | 29,232
22 13,304 21,390| 29,940| 33,172} 35,732| 39,129| 35,563 | 29,544 | 36,344 | 59,876 | 50,695 | 23,308
23| 43,464| 21,860| 30,096| 33,260| 35,823| 39,246 35,563 | 29,832 | 38,128 | 59,774 | 50,185 | 27,384
24| 13,504 22,330| 30,252 33,348| 35,914 39,181 | 35,550 | 29,880 | 38,531 | 59,689 | 49,8101 26,471
26| 13,664| 22,809 30,399| 33,436| 35,992| 38,830 | 35,446 | 29,844 | 38,375 59‘555 49,390 | 25,620

26|r13,816| 23,326| 30,542 33,524| 36,083| 38,479| 35,186 | 29,988 | 37,946 | 59,706 | 48,790 | 24,900
27|r13,984 | 23,843| 30,696| 33,612| 36,187 38,141 | 34,864 | 30,663 | 57,699 | 59,927 | 48,145 | 24,019
28 |r14,297| 24,360| 30,850| 33,889 36,272| 37,985 | 34,564 | 31,257 | 38,115 | 60,114 | 47,455 | 23,084

29r14,720| 24,860| 30,993} 33,772 - 37,998 | 34,276 | 31,345 | 39,350 | 60,097 | 46,774 | 22,240
30 |r15,215| 25,290| 31,114| 33,856 - 38,0111 54,084 | 31,092 | 41,326 | 59,978 | 46,102 | 21,410
31 |r15,575 - 31,202 | 33,928 - 37,907 - 30,630 - 59,825 | 45,365 -

Monthly elevation and contents, water year October 1949 to September 1950

ha; in content
Date Elevation Contents ¢ gﬁsinz mggthn s
(feet)t (acre-feet) (acre-feet)
Sept.30.. .. 0iiiininaa.. f4,741.55 9,529 -
Oet. 31.... £4,748.75 15,575 +6,046
Nov. 30. 4,758.49 25,290 +9,715
Dec. 3l........ e 4,753.82 31,202 45,912
- _ +22,990
4,766.19 33,928 +2,726€
4,7€8.08 36,272 +2,344
4,769.39 37,3907 +1,635
4,766.32 34,084 -3,823
4,763.30 30,630 -3,454
4,772.02 41,32 +10,696
4,784.25 59,82 +18,499
4,774.91 45,365 -14,460
4,754.81 21,410 -23,955
Water year 1949-50.,.. - - +11,881

t+ Elevation at 12 p.m.

f Contents computed on basis of partly estimated gage-height record.

Note.--Contents computed from graph based on once-or twice-weekly gage
readings and records of gate operatlion Nov. 3 to Dec. 30, Mar, 3 to Apr.
30, from graph based on monthly gage readings Dec. 31 to Mar. 2, and
from graph based on daily gage readings May 1-6, Sept. 17-18
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Swiftcurrent Creek at Sherburne, Mont.
(International gaging station)

Location,--Water-stage recorder, lat. 48°50!, long. 113°31', in sec. 35, T. 36 N., R, 15
00 feet downstream from spillway of Sherburne Lake Dam at Sherburne.

Drainage area.--64 square miles.

Records avallable.--July 1912 to September 1950 (winter records incomplete).

Extremes.--Maximum discharge durlng year, 1,090 second-feet June 24, 25 (gage height, 5.84
eet); minimum observed, 0.05 second- foot Nov. 15.
1912-50: Maximum discharge 2,280 second-feet June 17, 1916 (gage helght, 7.85
feet); no flow at times when gates in dam were closed.

Remarks.--Records excellent except those for March and Aprll, which are falr, No diver-
STori. Flow regulated by dam above station.

Cooperation.--This 1s one of the international gaging stations maintalned jointly by the
United States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled Jjointly with the Water Resources Division, Department of Rescurces
and Development, Canada.

«

Rating table, water year 1949-50 (gage height, in feet,
and discharge, In second-feet

2.0 2.0 3.6 292
2.3 71 4.2 445
2.6 115 4.7 610
3.2 214 5.9 1,120

Discharge, in second-feet, water year October 1949 to September 1950

bay| Oct. Nov. Dec. Jan, Peb. Mar. Apr. May June July Aug. Sept.
1 - - hlz26 h238 913 145 355 514
2 - - al27 h234 904 145 352 510
3 - - hizs h234 896 147 420 507
4 - - alzs h234 900 149 420 501
5 - - alzg h234 909 150 417 501
] - - al2g9 h234 969 152 417 477
7 - - hl29 h234 995 153 414 471
8 - - h234 995 153 417 468
9 - - h234 982 153 417 465
10 - - h261 982 183 414 462
11 . - h4l4 977 152 414 460
12 0.1 - h586 973 152 412 474
13 - - a768 973 152 406 480
14 - - 888 977 233 404 495
15 - 10.05 - 999 986 502 458 501
> al29
16 - - 98¢ 986 642 495 495
17 - - 990 986 517 489 489
18 - - 982 986 465 489 483
19 - - 836 703 420 483 501
20 - - 658 565 423 483 514
[ ]
21 = 650 572 507 483 526
22 - - 658 583 504 480 530
23 - - 658 599 477 477 514
24 - h47 hl64 658 972 460 474 510
25 - a234 654 1,080 460 491 507
26 t.2 h234 654 | 1,070 391 530 498
27 - al26 a234 662 | 1,080 356 526 507
28 - az234 784 786 356 526 507
29 = ag23s 890 463 397 517 507
30 - h238 913 144 417 520 526
31 - - - 913 - 417 514 -
Second- Runoff 1in
Month foot-days Maximum Minimum Mean acre-feet
L2 7] T
November.....
______ P I,
116 1,840
151 9,000
600 36,870
864 51,380
319 19,640
455 27,990
497 29,560
The PerioQeessvesnescssnsvonsessnsnonrsons - - - - -

t Field estimate.

a No gage-height record; discharge interpolated or computed on basis of Sherburne Reservoir gate-
operatlon record.

h Computed from staff-gage reading.
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Grinnell Creek near Many Glacier, Mont.

Location.--Water-stage recorder, lat. 48°46'30", long. 113°42'00", in SEX sec. 21, T. 3
. , . . , T. 35
pETRE 16 W. {unsurveyed), 500 feet upstream from trail crossir’ng, 1,050 feet downstream
G§$i§§inggéllg k;ilgsqggﬁggr o{:‘ afmé&gbupstream from mouth, 3 miles southwest of Many
¥ west o . i
St ter, 20 arzld ooy Prior to Oct. 12, 1949, staff gages at
Drainage area.--3.4 square miles. ’
Records aval able.-ﬁugg:t 1949 to September 1950.
EXTremes, --Maximum discharge during period August 1949 to S
eptember 1950, 242 second-feet
~June 22 (gage height, 3,45 feéxg?, from rating curve extended above 100 second-feet by
logarithmic plotting; minimum not determined, occurred during winter period.

Remarks.--Records good except those for peri -
e s periods of ice effect or no gage-height record,

Discharge, in second-feet, 1949-50

1949
Day | Aug. Sept. Day Aug. Sept. Day Aug. Sept. Day Aug. Sept.

1 40 a2z 9 a28 al7 17 a24 aloo 25 az2s az0

2 a39 a2z 10 | a27 als 18 | a27 a70 26 az4 als
3 a39 22 11 | a26 a20 19 a30 as5 27 23 16
4 a3g9 az23 12 | a2s als 20 a29 a4s 28 a23 als

5 38 22 13 az24 al? 21 a29 a40 29 23 20
6 a35 a2l 14 23 alé 22 30 a3s 30 | a22 28

7 31 19 15 22 az20 23 | a28 a30 31 az2 -

8 a29 als 16 23 a8o 24 26 a25

a No gage-height record; discharge interpolated or computed on basis
for Swiftcurrent Creek at Many Glasier. = i n basis of records

1949-50
Day] Oct Nov Dec Jan. Feb. Mar. Apr May June Jnly Aug. Sept.
1| h33 14 16 2 3.3 46! 129 59 34
2| a25 10 14 *2 3.4 40 119 61 33
3| n17 10 12 2 3.3 47 111 62 34
4| n11 10 8.2 2 3.3 79 109 54 36
5| nis 10 7.3 2 3.3 109 112 44 40
6| h1s 10 7.0 2 3.3 101 121 39 39
7| a1z 9.6 6.2 2 3.3 71 118 38 35
8] nlo 8.6 5.3 2 3.7 49 108 37 30
9 h7.6 7.9 5.7 2.5 4.6 39 104 38 25
10 h7.6 6.8 5.3 | 3 8.9 41 106 38 20
1 .
11 h8.9 6.2 4.5 3.5 18 59 89 41 17
12 h9.6 9.2 4 4.3 30 90 73 44| 15
13 6.2 12 3.5 7.6 40 108 77 46 13
14 5.7 11 3.5 20 50 115 86 44 12
15 4.8 11 4 18 60 115 79 41 12
1 1
16 5.1 8.2 4 18 60 97 74 46 11
17 4.8 7.6 3.5 17 48 88 68 43 11
18 4,5 7.6 2.5 1z 39 93 66 42 12
19 4.0 8.9 2 7.3 30 132 74 34 12
20 3.8 7.3 1.5 5.9 24 159 85 32 14
21 3.7 6.2 1.5 | 7.0 22 181 79 34 17
22 3.5 5.7 1 {*) 7.3 31 224 70 38 18
23 3.7 9.6 1 7.3| 38 169 70 51 18
24 3.8 8.6 1 5.9| 39 114 71 74 17
25 4.3 15 5.1 39 83 77 57 17
26 5.3 22 1 g 4.5 46 68 83 49 22
27 5.7 37 1 4.5 87 80 81 46 18
28 23 40 1 4.3 71 96 76 41 12
29! 37 30 1 - 3.8 61 111 71 40 8.2
30 27 22 1 - 3.4 54 128 65 38 6.8
311 19 - 1 - - 47 - 64 35 -

Peak discharge (base, 100 sec.-ft.).--June 5 (9 to 12 p.m.) 113 sec.-ft.; June 15 (2 a.m.) 123
sec.-1t.; June 6 a.m.) 242 sec.-ft.; July 1 (1 a.m.) 139 sec.-ft.

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

h Computed from staff-gage reading.

Note.--Stage-discharge relation affected by ice Dec. 12 to Apr. 11,

Monthly discharge, in second-feet, 1949-50

B Seoond— Mind Me. Per Runoff
Month foot-days | Maximum nimum an 82‘;?:‘ Inoches | Acre-feet

August 1949..... R 873 40 22 28.2 | 8.29 9.56 1,730
September...... 895 | 100 16 29.8 8,76 9.77 1,780
Ootober 1949 ..,........00neee 346.6 37 3.5 11.2 3.29 3.79 687
Movember. ... . 382.0 40 5.7 12.7 3.74 4,17 758
Deoember. ... .cuviiireiiaainnn 131.5 16 1 4.24| l.25 1.44 261
Calendar year e 77T ST I TN PR IR R Yo" -
______ O NG S g
January 1950 .....c.eveevnnnns 31 - - 1.0 .294 .34 61
February.... 28 - - 1.0 .294 .31 56
42 - - 1.4 .412 .48 83
188.2 20 2 6.27 1.84 2.05 313
954.4 71 3.3 30.8 9.06 10.44 1,890
2,932 224 39 97.7 28.7 32,02 5,820
2,715 129 64 87.6 25.8 29.74 5,390
1,388 74 32 44.7 13.1 15.10 2,750
609.0 40 6.8 20.3 5,97 6.66 1,210
Water year 1949-50 ......... 9,745.7 224 - 26.7 7.85 106.54 19,340
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Otter Tail River near Detroit Lakes, Minn.

Location.--Water-stage recorder and concrete control, lat. 46°50!', long. 95°42!', 1in sec.
ST, 139 N., R, 40 W., 5 miles downstream from Height of Land Lake and 7% miles east
of city of Detroit Lakes.
Drainage area.--270 square miles.
Records available.--March 1937 to September 1950,

Average discharge.--13 years (1937-50), 53.2 second-feet.

Extremes.--Maximum discharge during year, 332 second-feet May 29, 30; maximum gage height,
“06 feet Jan., 27 (backwater from ice); minimum discharge recorded, 1.6 second-feet
Sept. 25, 26, 28, 29 (gage height, 2.65 feet). .
1937-50: Maximum daily discharge, 368 second-feet June 26, 1943; minimum daily,
0.1 second-foot Mar. 23, 1940.

Remarks .--Records good except those for periods of ice effect, which are fair, or of no
— gage-height record, which are poor. Flow partly regulated by dams of Minnesota Depart-
ment of Conservation on several lakes above station.

Rating table, water year 1949-50, except period of ice effect
(ssge height, in feet, and discharge, in second-feet)

2.6 0.6 3.0 11 3.4 38 4.2 176
2.7 2.6 3.1 15 3.6 65 4.4 228
2.8 4.8 3.2 21 3.8 85 4.6 293
2.9 7.8 3.3 28 4.0 133 4.7 328
Discharge, in second-feet, water year October 1942 to September 1950
Day| Oct. Nov. Dec, Jan, Feb. Mar., Apr. May June July Avg. Sept.
1 17 19 13 6.0 11 58 161 328 133 65 6.6
2 16 1s 14 5.5 13 61 169 324 135 59 6.3
3 16 18 14 4.8 16 34 54 178 324 133 57 6.0
4 18 18 13 4.8 20 54 181 318 129 54 5.4
5 19 16 12 4.4 24 51 188 318 125 50 3.9
6 19 16 12 4.4 28 57 188 314 121 45 3.2
7 20 16 12 4.4 30 54 207 318 97 45 2.8
8 23 16 11 4.0 > 32 51 215 310 102 43 2.4
9 24 16 1o 4.0 51 226 300 1089 41 2.2
10 26 15 10 4.0 54 232 293 108 40 2.4
31
11 25 16 9.5 3.8 55 232 286 106 36 2.6
12 25 18 2.5 3.8 55 235 283 104 33 2.2
13 25 18 8.0 *3.6 29 57 238 276 100 31 2.2
14 25 16 8.0 3.6 62 241 267 82 28 2.0
15 23 15 9.5 87 248 257 95 26 2.0
16 22 15 9.5 3.5 106 251 248 99| 24 2.0
17 24 15 9.5 109 238 235 28 22 2.0
18 24 15 10 ;32 34 106 254 223 95 20 3.0
18 22 14 10 92 286 212 95 16 2.2
20 24 14 10 92 296 207 95 14 2.2
21 27 14| 10 4.6 95 296 201 93| 12 2.2
22 23 14 8.0 *32 99 300 183 80 11 2.0
23 22 13 6.5 39 106 318 183 87 10 1.8
24 22 14 4.8 117 321 181 85 11 1.8
25 21 13 4.4 5.5 31 129 321 188 82 9.7 1.8
26 20 14 4.4 5.5 133 321 178 79 8.8. 1.6
27 20 14 4.4 5.0 139 324 172 75 8.8 2,0
28 20 14 4.8 4.8 46 148 328 165 72 8.8 1.8
29 19 14 5.0 3.6 - 150 328 161 72 8.4 1.8
30 18 13 5.5 4.8 - 154 328 129 71 7.8 2.0
31 18 -~ 6.5 8.0 - *54 - 328 - €8 7.2 -
Second- 1 Runoff in
Month foot-days Max Minimum Vean acre-feet
667 27 16 21.5 1,320
462 19 13 15.4 9.
280.8 14 4.4 2.06 557
Calendar year 1949 ......... eevieneeeed| 168258 T 13T W4T T a6 |7 83,360
JBOUARY. . ververnnrennsnenonrnenenenanenened]  138.81 8.0 = | PYPT] T
Pebruary......... . 801 - 11 28.6 1,580
March......... . 1,124 - - 36.3 2,230
. 2,636 154 51 87.9 5,230
. 7,987 328 161 258 15,840
. 7,392 328 128 246 14,660
. 3,036 135 68 87.9 6,020
ugu R 852.5 65 7.2 27.5 1,690
September..... . 82.4 6.6 1.6 2.75 163
Water year 1949-50 ..cvevvenvenannnnnns 25,459.5 328 1.6 69.8 50,490

* Winter discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Dec. 9 to Apr. 1 (no gage-height record Jan. 15-
24, Feb. 8-21, Feb. 23 to Mar. 30, Apr., 1; discharge computed on basis of 4 dlscharge measurements,
Xeathgr re;ordi, and engineers' and observer's notes). Discharge computed from staff-gage readings
Pr. to May 4.
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Otter Tail River below Pelican River, near Fergus Falls, Minn.

Location.--Water-stage recorder, lat. 46°13'45", long. 96°07100", in SWi seec. 20, T. 132
., R. 43 W., 500 feet downstream from Dayton Hollow Dam, 5 miles downstream from
Pelican River, and 5 miles southwest of city of Fergus Falls. Datum of gage is
1,069.95 feet above mean sea level, adjustment of 1912 (levels by Corps of Engineers).

Draina@ area.--1,810 square miles.

Records avallable.--November 1933 to September 1950. October 1930 to November 1933 at site
4 mlles downstream,

Average discharge.--18 years (1931-32, 1933-50), 206 second-feet.

Extremes.--Maximum discharge during year, 1,100 second-feet May 23; maximum gage height,
T.31 feet July 9 (backwater from agquatic vegetation); minimum discharge, 13 second-feet
Nov. 8 (gage height, 1,13 feet, backwater from aquatlc vegetation).

1930-50: Maximum discharge, 1,200 second-feet June 4, 1944; maximum gage height,
4,81 feet June 10, 1947; minimum discharge, 1.0 second-foot May 2, 1934, Sept. 30, 1935;
minimum daily, 1.6 second-feet Feb. 7, 1937.

Remarks.--Records good except those for August and September, which are fair. Flow com-
pletely regulated by power plants above station.

Discharge, in second-feet, water year October 1949 to September 1950

Day| Oct. Nov, Dec, Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 120 106 106 105 108 164 373 536 982 737 365 191
2 51 78 102 113 132 156 427 564 955 685 392 188
3 78 100 97 72 146 141 386 564 955 711 404 210
4 97 93 87 108 175 149 338 573 928 685 404 178
5 84 82 89 102 143 157 314 685 900 660 396 126
6 100 60 106 105 148 272 413 764 200 601 396 185
7 73 108 108 114 174 387 394 845 900 635 408 232
8 115 89 100 103 133 161 404 872 800 764 587 220
9 68 54 93 104 144 186 383 928 200 928 388 140
10 108 75 132 116 156 191 363 900 900 845 396 85
11 102 80 146 106 159 161 325 900 900 872 396 178
12 69 80 122 99 146 163 314 872 845 845 412 201
13 97 87 138 103 154 182 362 872 900 845 573 178
14 102 97 104 106 151 161 411 790 9200 790 373 148
15 89 63 118 118 1sz2 113 538 818 900 685 365 172
16 69 100 97 116 1583 171 435 818 900 635 318 182
17 85 93 111 103 160 139 578 900 928 630 286 36
18 93 118 102 161 156 578 900 928 635 269 266
19 102 85 126 100 144 119 573 955 928 611 322 185
20 84 95 120 1186 41 118 535 982 955 606 148 188
21 108 97 78 91 151 144 380 982 900 606 238 157
22 89 84 96 135 145 223 412 1,010 845 606 201 151
23 W71 163 93 90 113 164 420 982 900 601 224 157
24 84 42 105 127 94 227 409 955 872 611 241 38
25 106 87 89 97 98 246 539 1,010 790 582 266 163
26 84 97 101 116 103 348 386 982 790 400 262 157
27 84 95 104 110 153 506 419 982 790 635 178 151
28 89 91 96 143 165 426 559 982 818 611 230 122
29 100 89 104 130 - 465 488 982 764 372 234 140
30 115 102 93 117 - 279 398 1,040 737 630 227 166
31 76 - 10z 131 - 284 - 1,010 - 616 197 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
OCLODer. L ittt ivetssassranoasersnnsrssossosss 2,783 120 S1 89.8 5,520
sreeaens 2,665 163 42 88.8 5,290
DECEMDET. oo v vsvrereneunassrssnssssnsveasanns 3,279 146 78 106 6,500
Calendar year 1949 ........00000000000s000 56,049 468 38 154 111,200
January........ 3,398 143 72 110 6,740
4,003 175 94 143 7,940
6,759 506 113 218 13,410
12,854 578 314 428 25,500
26,955 1,040 536 870 53,460
26,510 982 737 884 52,580
20,675 928 372 667 41,010
10,096 587 148 326 20,030
September, ... o vetireererncisrarnonasarsrons 4,871 266 36 162 9,660
Water year 1949-50 :-sesvsesaccraressonnnsl 124,848 1,040 36 342 247,600

Note.--Stage-discharge relation affected by ice Jan. 8, 10, Jan. 15 to Mar. 11. Backwater from
aquatic vegetation Oct. 1 to Dec. 16, May 30 to Sept. 30.
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Red River'of the North at Wahpeton, N. Dak.

Location.--Chain gage, lat. 46°15'55", long. 96°35'40", in NE+ sec. 8, T. 132 N., R. 47
., in Wahpeton, 800 feet downstream from confluence of Bols de Sioux and Otter Tall
Rivers. Datum of gage 1s 942,97 feet above mean sea level, datum of 1929.

Drainage area.--4,010 square miles.
Records available,--April 1942 to September 1950.

Extremes.--Maximum discharge during year, 4,190 second-feet Apr. 2 (gage height, 11.62
TE€6T); minimum, 58 second-feet Oct. 2 (gage height, 2.60 feet).

1942-50: Maximum daily discharge, 5,000 second-feet Apr. 2-5, 1943; maximum gage
height, 14.75 feet Apr. 2, 1943, from floodmark (backwater from ice); minimum daily
discharge, 40 second-feet Dec. 31, 1948, Jan, 1, 1949.

Maximum stage known, 15.6 feet in spring of 1897.

Remarks.--Records good except those for periods of ice effect or shifting control, which
are rair., Gage read twlce daily. Flow partly regulated by several power plants and
by numerous controlled lakes and ponds, of which Lake Traverse is the largest.

Rating table, water year 1949-50, except periods of ice effect or shifting control
gage height, in feet, and discharge, in second feet

2.6 58 4.1 260 7.0 1,550
2.9 74 4.5 388 9.0 2,650
3.2 100 5.0 584 11.0 3,820
3.5 136 5.5 808 11.8 4,180
3.8 187 6.0 1,050
Discharge, in second-feet, water year October 1949 to September 1950
Day| Oct. Nov. Dec. Jan. Feb. Mar., Apr, May June July Aug. Sept.
1 69 115 117 100 110 110 3,690 356 1,100 1,520 1,310 260
2 58 96 119 100 *115 *130 4,120 554 1,310 1,480 1,230 277
3 101 110 115 100 102 140 3,920 841 1,460 1,470 1,190 266
4 78 94 %1184 100 110 140 3,090 1,440 1,520 1,460 1,220 274
5 68 107 106 75 130 140 2,330 1,500 1,560 1,480 1,200 266
8 97 108 85 80 160 180 2,260 2,010 1,570 1,500 1,180 255
7 97 102 70 85 140 180 2,270 2,720 1,570 1,520 1,320 241
8 115 88 $0 80 130 200 1,650 2,760 1,540 1,520 1,230 260
9 77 106 85 90 150 240 1,060 3,440 1,540 1,830 1,300 280
10 121 102 90 85 140 270 838 4,050 1,560 1,840 1,100 286
11 108 104 110 90 140 230 946 3,450 1,560 1,560 955 236
12 96 88 100 85 160 180| 1,010 2,500 1,620 1,560 797 179
13 86 98 120 95 180 160 979¢| 1,850| 1,560| 1,880 684 216
14 92 100 95 85 140 140 830 1,520 1,210 1,810 760 226
15 107 122 100 80 140! 150 784 1,300 1,040 1,390 614 209
16 111 106 95 80 140 140{ 1,100{ 1,130 885{ 1,250 559 185
17 104 92 100 95 150 1z0{ 1,360} 1,060 995] 1,420 490 191
18 98 102 95 95 140 140 1,180 1,080 1,150 1,570 433 238
19 100 86 95 85 150 130 1,060 1,140 1,520 1,620 317 168
20 99 101 95 80 140 140 877 1,280 1,630 1,600 298 238
21 109 78 110 75 140 110 841 1,480 1,670 1,580 308 196
22 107 92 95 85 140 130 574 1,370 1,690 1,550 246 187
23 113 86 75 80 150 140 430| 1,260} 1,670 1,520 238 154
24 109 82 70 80 150 190 417{ 1,180} 1,550 1,520 219 146
25 83 110 75 80 120 210 394 1,100 1,540 1,530 233 145
26 98 86 75 85 90 360 513 1,080 1,520 1,540 244 88
27 108 78 75 85 85 880 368 1,100 1,500 1,320 286 165
28 100 100, 85 90 85( *1,340 350{ 1,060 1,500{ 1,440 257 176
29 98 1z2 95 80 - 1,810 496 1,040 1,540 1,470 249 168
30 100 119 90 110 - 2,400 487 1,040 1,560 1,290 244 172
31 116 - *100 100 - 3,030 - 1,030 - 1,280 249 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
OCEODET 4 a v s sennsasassossasssnasnasencnannes 3,033| 121 58 97.8) 8,020
November. . 3,910
December, . 5,840
Calendar year 1948 «..cveeveeresnesnees " 1ss,100
JANUATY. . vevierenteneannsoorsnsennnnns e 5,400
7,350
27,450
79,760
96,640
June.,.....ene 86,760
JUlYeoaornannnanns 47,320 1,880 1,250 1,526 93,860
20,940 1,320 219 875 41,530
September. . ... o viicnriiiiiiiriiiieircinnas 8,348 286 88 212 12,590
Water. year 1949-50......cc0cvencvanesnasen 236,513, 4,120 58 848 469,100

Peak discharge (base, 2,000 sec.-ft.).--Apr. 2 (4 p.m.) 4,190 sec.~-ft.; May 10 (8 a.m.) 4,110
8€C.-ft,

¥* Winter discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. & to Mar. 31. Shifting-control method used
Aug. 19 to Sept. 30.
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Red River of the North at Fargo, N. Dak.

37

Location.--Staff gage, lat. 46°52110", long. 96°47'00", in NEX, sec, 7, T. 139 N., R. 48
W., Just upstream from Island Park Dam in Fargo and 10 miles upstream from Sheyenne

River.

Drainage area.--6,800 square miles,

Records available.--May 1901 to September 1950. .

Average discharge.--48 years (1902-50), 470 second-feet (unadjusted).

Datum of gage 1s 870,00 feet above mean sea level, adjustment of 1912.

Extremes.--Maximum discharge during year, 7,800 second-feet Apr. 7; maximum gage height,
20,88 feet Apr. 7; minimum discharge, 51 second-feet Oct. 1, 3, Nov. 23; minimum gage

helght, 7.52 feet
1901-50:

Oct. 1.

feet); no flow for many days in each year during period 1932-41.
Maximum stage known, 40.1 feet Apr. 7, 1897, U. S. Weather Bureau gage, datum of
which 1s 863.5 feet above mean sea level, adjustment of 1912.

Remarks.--Records good.
trolled lakes and ponds, of which Lake Traverse is the largest.
for municipal supply. Figures of daily discharge do not include diversion by city of

Gage read twice daily.

Fargo.

Revisions (water years).--Ww 1115:

1943.

Maximum discharge, 17,000 second-feet Apr. 7, 1943 {gage helight, 28.40

Flow partly regulated by several power plants and numerous con-
Some small diversions

Discharge, in .second-feet, water year October 1949 to September 1950

Day| Oct. Nov, Dec, Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 54 75 78 a84 a8 114 4,120 832 1,780} al,480| 1,320 235
2 54 78 S8 85 112 104 4,940 937 1,730{ al,470 1,260 232
3 51 98 109 98 95 a8 5,520 1,280 1,740{ al,470 1,270 246
4 54 93 alos 88 101 101 6,120 1,540 1,900| al,460 1,250 264
S 56 88 106 78 alo4 al20 6,600 2,200 2,010 1,460 1,210 257
6 58 88 98 78 108 151 7,260 3,470 2,070 1,440 1,230 264
7 58 85 93 93 108 194 7,680] 4,180 2,060 1,470 1,200 264
8 54 88 80 a86 112 207| 7,140| ¢,790 2,080| 1,490| 1,230 246
9 70 93 72 78 123 22 6,400 5,770 2,100 1,540 1,260 221

10 95 82 60 80 142 194 5,570 6,250 2,060 1,560 1,230 235

11 104 78 ag90 82 142 228 4,750 6,450 2,010 1,670 1,240 283

12 83 88 114 82 al4s a2s50 3,980 6,520 2,010 1,730 1,270 249

13 93 920 114 93 145 272 3,360 6,400 2,090 1,590} al,060 242
14 93 78 98 93 142 279 2,920 5,870 2,120 1,580 855 191
15 85 80 98 ag6 148 249 2,900 4,980 2,030 1,800 758 185
16 63 75 114 98 148 210| 3,520 4,060 1,720 1,780 758 221
17 68 75 123 101 145 194 4,020 3,240 1,530 1,500 706 azlo
18 88 90 all8 90 142 191 3,940 2,620 1,420 1,330 624 204
19 93 90 112 85 alss al70 3,670 2,430| 1,340 1,380 602 207
20 95 a9z 109 82 169 145 2,960 2,890 1,380 1,550 a500 232
21 93 493 109 93 148 157 2,380 2,700 1,5%0 1,590 392 197
22 82 70 104 ag2 157 169| 1,980 2,720} 1,670 1,590 311 221
23 a8s 51 98 80 157 157 1,710 2,810 1,680 1,540 311 218
24 90 60 104 95 151 172 1,380 2,810 1,670 1,530 260 204
25 85 60 ags 95 163 265 1,080 2,610 1,670 1,460 253 178

_‘25 93 56 85 85 al4s 532 936 2,420 5960 1,470 235 166

27 88 a70 75 85 128 1,280 850 2,260 1,530 1,540 235 160
28 80 8z 70 85 123 1,880 8501 a2,160 1,500 1,460 242 134
29 a2 90 75 a88 - 2,120 778 2,060 1,500 1,390 257 106
30 a8s 78 75 90 - 2,620 750 1,990 1,480 1,410 260 139
31 93 - 82 88 - 3,330 - 1,860 - 1,410 232 -

Observed Diver- Adjusted for
Month sion diversion
Second- Runoff in | (acre- | Runoff in
foot-days| Maximum Minimum| Mean | gore_reet feet) | acre-feet | Mean

October. . 2,439 104 51 78.7 4,840 432 5,270 85.7

November. 2,414 98 51 80.5 4,790 400 5,190 87.2

December. . 2,964 123 70 95.6 5,880 393 6,270 102
Calendar year 1949 . 80,729 2,600 42 249 179,950 | 4,946 184,960 256

January..... 2,736 101 78 88.3 5,430 405 5,840 94.9

February.. 3,742 169 88 134 7,420 381 7,800 141

March.. 16,344 3,330 88 527 32,420 411 32,830 534

April.. 110,064 7,680 75013,669 218,300 386 218,700 3,675

May.... 102,909 6,520 832]3,320 204,100 398 204,500 3,326

June, .. 53,030 2,120 1,3401,768 105,200 503 105,700 1,776

July... 47,140 1,800 1,330{1,521 93,500 546 94,050 1,530

August.. . 23,821 1,320 232 768 47,250 610 47,860 778

September... 6,411 283 106 214 12,720 473 13,190 222

Water year 1949-50 . 374,014 7,680 5141,025 741,800 | 5,338 747,200 1,031
Peak discharge (base, 2,500 se ft,).-~Apr. 7 (4 a.m.} 7,800 sec.-ft.; Apr. 16 {12 p.m.) 4,080

sec

at Wahpeton.

Yy m, ] 6, sec N
a No gage-height record; discharge computed on basis of weather records and records for station
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Red River of the North at Halstad, Minn.

Location.--Wire-weight gage, lat. 47°21', long. 96°51', on line between gecs. 24 and 25, T.
., R. 49 W., at highway bridge half a mile west of Halstad and 23 miles downstream
from Wild Rice River. Datum of gage 1s 826.65 feet above mean sea level, datum of 1929.

Drainage area.--21,800 square miles (includes 3,940 square miles in closed Devils Lake
asing.

Records avallable.--March 1936 to June 1937 (no winter records), April 1942 to July 1950
Tragmentary ).

Extremes.--Maximur daily discharge during period April to Jaly 1950, 22,000 second-feet
fiIXpI’. 12, 13; maximum gage helght observed, 32.00 feet Apr. 11 (irce jam); minimum not
etermined.
1936-37, 1942-50: Maximum discharge, 24,500 second-feet Apr. 16, 1947; maximum gage
height, 34.00 féet Apr. 17, 1947; minimum discharge observed, 5.4 second-feet Oct. 8, 9,
12-14, 1936.

Remarks.--Records excellent after May 10, good Apr. 21 to May 9, and fair Apr. 1-20. Flow

partly regulated by many lakes and reservoirs on tributaries. Gage read orce or twice
dally during high stages.

Discharge, in second-feet, water year October 1949 to September 1950

bay| Oct, Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 a7,000] 5,0l0{ 5,650| 4,530
2 8,500 5,100| 5,39 4,180
3 lo0,000| 6,460| 5,190{ 3,730
4 12,000} 9,600| 5,040| 3,260
5 13,500{ 10,800 4,990 2,780
6 15,500 [a12,600 | 4,980| 2,680
7 18,000 14,400{ 4,980| 2,680
8 20,000| 15,800| 4,970 2,540
9 20,500 17,000 | 4,940| 2,430
10 21,000| 17,900| 4,930] 2,420
11 : 21,500 18,400 4,900| 2,380
12 22,000 18,500 | 4,850| 2,390
13 22,000 18,100 4,820| 2,450
14 21,500 17,000| 4,820| 2,420
15 21,000| 16,000 4,89 2,340
18 20,500 14,900 4,790 2,340
17 19,300 13,800 | 4,570 2,410
18 17,400| 12,800 ] 4,340| 2,330
19 15,000 11,800 4,100 2,120
20 12,700 10,900} 3,780| 2,020
21 . 1 11,500( 10,400 3,400| 2,060
22 10,600| 9,900 3,010[ 2,100
23 9,630 | 9,450| 2,760| 2,120
24 8,750| 9,110| 2,900| 2,080
25 7,830 8,720 3,780| 2,060
26 7,180{ 8,350| 4,420| 2,08
27 6,440 7,940| 4,870| 1,980
28 5,640} 7,380 4,8%| 1,930
29 5,110{ 6,850| 4,910{ 1,900
30 5,000 6,360| 4,790 1,820
31 - 5,970 - al, 740
Second- Runoff in
Month foot-days | Maximum | Minimum Mean acre-feet
OCEODET . st e vt vnsnnnsssinisnnnanns P
November. .
December......
it S L J _______ o
. 416,580 22,000 5,000 13,890 | 826,300
. 357,300 18,500 5,010 11,530 708,700
. 136,650 5,650 2,760 4,555 271,000
. 76,240 4,530 1,740 2,459 | 151,200
September............................:.....: - - - - -
The Periodeseeecssrieissrusnesososnasonnos - - - - 2,057,000

Peak discharge (base, 2,000 sec.-ft.).--Apr. 12 (time and discharge unkmown) May 11 (6 p.m.) to
May 12 (4 a.m.i 1&,7% sec.-ft.; June 27 (4 p.m.) 4,950 sec.-ft.

a No gage-height record; discharge computed on basis of records for stations at Fargo, N. Dak.,
and at Grand Forks, N. Dak.
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Red River of the North at Grand Forks, N. Dak.

39

Location.--Water-stage recorder, lat, 47°56'26", long. 97°02'47", in SEINEL sec. 33, T. 152
5

W., in Grand Forks, 2 miles downstream from Red Lake River.

778 .42 feet above mean sea level, datum of 1929.

Datum of gage is

Dralnage area.--30,100 square miles (includes 3,940 square miles in closed Devils Lake

as .

Records available.--May 1901 to September 1950 in reports of the Geological Survey. April
I88Z to November 1912 in report of Minnesota State Drainage Commission.

Average discharge.--68 years, 2,295 second-feet.

Extremes.--Maximum discharge during year, 54,000 second-feet May 12 (gage height, 45.61
Teet); minimum daily discharge, 600 second-feet Feb., 5, 6, 9; minimum gage height, 4.03

feet Nov. 28.
1882-1950:

Maximum discharge observed, about
1897 (gage helght, 50.2 feet), from rating curve
minimun discharge, 2.4 second-feet Feb. 3-5, 12,

regulation during repair of dam at Grand Forks).

Remarks.--Records excellent except those for period
Partly regulated by many lakes and reservoirs on

Revislons (water years).--W 855: 1936(M).

W 1115:

Discharge, in second-feet, water year October 1949 to September 1950

80,000 second-feet (revised) Apr. 10,
extended above 54,000 second-feet;
14, 16-19, 1937 (caused by unusual

of ice effect, which are fair. Flow
tributariles.

1942,

bay] Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 858 1,330 1,240 1,160 620 830| *4,840{ 23,300| 17,300| 13,500 4,290 1,980

2 843) 1,310 1,170 1,160 610 790{ 5,960 22,200 16,800| 13,300 4,110¢{ 2,010

3 836 1,280| *1,050 1,200 620 750 7,280( 22,800 | 15,900| 12,700 4,040 1,950

4 850 1,270 1,180 1,120 620 760| 8,580} 27,800 15,000| 11,900 3,920 1,950

S 88| 1,300 1,210 1,100 600 750( 9,940 31,400 | 14,300| 10,900 3.820 1,920

6 840 1,230( 1,180 1,090 600 720| 11,400} 36,100 | 13,600 9,850 3,730 1,900

7 811 1,230| 1,20 1,060 630 810| 13,200} 42,000 13,000 9,120% 3,670 1,870

8 832 1,220 1,220 *1,060 610 770{ 14,800 47,200} 12,500 8,500 3,590 1,860

9 883 1,230{ 1,130} 1,080 600 680} 16,200} 50,900} 12,000} 8,130 3,450 1,870
10 870 1,270 1,130 1,060 610 750 17,300} 52,500} 11,600 7,890 3,300 2,050
11 1,080 1,290} 1,180 870 640 750} 18,400 | 53,400 | 11,300 7,670 3,560 2,110
12 1,140f 1,250 1,190 970 630 790} 19,200| 53,900{ 11,000| 7,420{ 3,620| 2,110
13 1,080 1,300 1,180 970 630. 8o0| 19,800 | 52,800} 10,800 7,250 3,340 2,120
14 1,060 1,180 1,190 870 650 800 | 20,400 | 50,800 | 10,800 7,180 3,520 2,120
15 1,080| 1,210 1,140 920 680 830| 21,300 48,200 | 10,400 7,180 3,410| 2,180
16 1,100 1,320 1,090 860 630 810| 23,400} 46,200 | 10,300 7,070 3,200 2,240
17 1,100| 1,40 1,100 810 710 %300 | 27,400 | 44,400 | 10,200 7,360 3,030 2,270
18 1,070 1,380 1,140 820 750 830 31,600 | 42,500 | 10,000 7,620 2,880 2,410
19 1,080| 1,340} 1,140 760 720 890| 34,400 | 40,500} 9,520 7,520| 2,740§ 2,460
20 1,110 1,370 1,200 750 740 890 36,400 ( 38,300 8,700 7,160 2,700 2,500
21 1,120 1,250( 1,240 730 770 850 | 37,800 36,100 8,060 6,740 | 2,560 2,520
22 1,130 g 1,280 730 790 820 | 37,500 [ 34,700 7,600 6,400 2,460 | 2,500
23 1,170 926 1,230 710 800 840 | 38,300 | 33,700 7,360 6,160 2,320 2,520
24 1,210 829 1,190 740 820 910| 42,200 31,800 | 7,070| 5,910| 2,240 2,500
25 1,280 793| 1,240 640 790 990 | 43,000 29,700 | 6,970 5,680 | 2,150| 2,470
26 1,330 8l4| 1,170 620 770 1,260 | 40,400 { 27,500 6,970 5,520 2,080 2,460
27 1,350 704| 1,160 630 800| 1,880 36,600| 25,500 7,990 5,310| 2,040 2,480
28 1,290 728 1,140 630 820 1,820{ 32,300 | 23,800 | 10,100 5,120 2,040 2,480
29 1,290| 1,190 1,170 610 - 1,810 28,300 | 22,100 | 11,800 4,980 2,040 2,500
30 1,290 1,310 1,180 820 - 2,230 25,300 | 20,600 | 13,000 4,840 2,060 2,500

31 1,320 - 1,140 *640 - 3,390 - 19,200 - 4,610{ 2,010 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet
eirenesseranaans 33,241 1,350 811 1,072 65,930
35,174 1,400 704 1,172 69,770
December. .. vviteureniiastaocantsecnanannans 36,380 1,280 1,050 1,174 72,180
Calendar year 1949 ...c.veveeriannssennnne 828,148 15,100 380 2,269 | 1,643,000
JANUADLY. . ccveeconstnnsanaanns 1,200 610 877 53,930
Pebruary 820 800 690 38,320
March... 3,390 680 1,057 64,980
April, 43,000 4,640 24,100 1,434,000
May. . 63,900 19,200 36,510 2,245,000
June 17,900 6,970 11,080 659,200
July. 240,590 13,500 4,610 7,761 477,200
August.. 93,300 4,290 2,010 3,029 186,200
September......... 66,780 2,520 1,860 2,226 132,500
Water year 1949-50 ...ieiveenensaonsananss| 2,772,705 53,900 600 7,596 5,499,000

—_— -
Peak dechar*e {base, 10,000 sec.-ft.
May 12 (7 a.m.) 54,000 sec.-ft.; July 1

* Winter dlscharge measurement mede on this day.

Note.--Stage-discharge relation affected by ice Dec. 7 to Mar. 24,
of ‘several dally staff-gage readings Mar. 27-30, Apr. 8-12, 21-26, Ma

.--Apr. 24 (12 p.m.) to Apr. 25 (3 a.m.) 43,800 sec.-ft.;
(9 p.m.) 13,500 sec.-ft.

Discharge computed from graph
y 7-18.

Dlacharge for perlod
of rapldly changlng stage Mar. 25 to July 10 computed from loop curves deflned by 32 discharge
measurements and gage heights.
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Red River of the North at Oslo, Minn.

Location.--Wire-weight gage, lat. 48°11', long. 97°09!, in sec, 311 T. 155 N., R. 50 W.,
on Ki'ghway bridge in 0s1o. Auxiliary staff gage, 1at. 48°13:30", long. 97%07110", in
SELSW: sec. 20, T, 155 N., R. 50 W., 7% miles downstream from Oslo. Datum of each

gage 1s 777.65 feet above mean sea level, datum of 1929.

Drainage area.--31,200 square miles (revised), includes 3,940 square miles in closed
evils e Basin

Records available.--April 1936 to June 1937, April 1941 to September 1950 (fragmentary).
Records prior to 1945 do not include flow in bypass channel.

Extremes,~--Maximum discharge during season, 63,000 second-feet May 10 (gage height, 31.83
€6t ); minimum discharge not determined.
1936-37, 1941-50: Maximum discharge, that of May 10, 1950; minimum not determined.

Remarks.--Records good except those for period of ice effect, which are fair. Gage read

—once or twice dally during high stages only. For stages above 13 feet, discharge in-
cludes flow in bypass channel (Marias River) 1 miles west of Oslo. Discharge meas-
urements, in second-feet, made in this channel during the water year 1950 are as

follows:
Apr. 0 4,770
28 . 8,700 2,870
May . 5,030 1,550
. 10,400 1,180
. 8,960 850
22..... 6,040 335
(o]
Discharge, in second-feet, water year October 1949 to September 1950
T
bay| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 3,400( 31,500; 20,600( 13,400
2 4,700| 30,000} 19,100 13,300
3 6,200{ 29,600{ 17,700 12,900
4 7,400{ 29,400| 16,500| 12,200
S 8,700{ 32,900 15,500| 11,300
6 10,200{ 38,100| 14,800 10,400
1 12,000| 43,700{ 14,100 9,590
8 13,500 49,800| 13,600 9,080,
9 15,000| 59,300( 13,200 8,460
10 16,500( 62,700| 12,800 8,050
11 17,500} 60,700( 12,400 7,730
12 18,500{ 58,200( 11,900 7,450
13 19,000f 57,300( 11,400 7,250
14 20,000} 53,600| 11,000 7,160
15 21,000{ 51,500| 10,700 7,110
16 23,000 49,700| 10,600 7,110
17 26,000 48,000 10,400 7,310
18 35,000| 46,400| 10,100 7,590
19 44,400| 44,200 9,650 7,580
20 47,300} 42,300 9,280 7,330
21 48,000| 40,200 8,670 6,940
22 46,700| 38,700] 8,090 6,590
23 46,600] 37,700 7,590 6,360
24 48,200| 36,100 7,180 6,120
25 48,400 | 34,400 €,980 5,900
26 47,400} 32,200 6,930 5,720
27 44,500} 30,200 7,740 5,550
28 40,900| 28,000 9,72 5,350
29 37,400! 26,200 | 11,8600 5,220
30 34,000} 24,200 12,800 5,080
31 - 22,400 - 4,900
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
OCtOber. ..t ititiiinritaiar it isasaaannaaas .
November. ..,
December, ........
Calendar year
JANUATY. . eess.
811,400 48,400 3,400 27,050| 1,609,000
1,269,200 62,700 22,400 40,940| 2,517,000
352,630 20,600 6,930 11,750 699,400
248,030 13,400 4,900 7,936 488,000
Sepcenber....:.............................. - - - - -
The pericvd...ieieneean. harsesreeraneieanee - - - - 5,314,000

Peak discharge %baseE 10,000 sec.—ft.%.A—Apr. 20 {6 p.m.) 48,800 sec.-ft,; May 10 (8:15 p.m.)
63, sec.-ft.; July 6: p.m. ,500 see,-ft.

Note, --Stage-discharge relation affected by ice Apr. 1-18.
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Red River of the North at Drayton, N. Dek.

Location.-~Wire-weight gage, lat. 48°33'40", long. 97°10'30", in NWESEL sec. 26, T. 159 N.,
K. 51 W. on highway bridge in Drayton. Datum of gage is 756,59 feet above mean sea
level, datum of 1929.

Drainage area.--34,800 square miles (includes 3,940 square mlles in closed Devils Lake
asing .

Records available.--April 1936 to June 1937, April 1941 to September 1950 (fragmentary
Priof to April 1949).

Extremes.--Maximum discharge during year, 86,500 second-feet May 12 (gage height, 41.58
Teet); minimum daily, 720 second-feet Feb, 3-10; minimum gage height, 3.42 feet Oct. 2.
1936-37, 1941-50: Maximum discharge, that of May 12, 1950; minimum observed, 7.7
second-feet Oct. 16, 1936 (gage height, 1.75 feet).

Remarks.--Records good except those for perlods of lce effect or no gage-height record,

which are fair. Gage read twice or more dally except Jan. 1 to Apr. 1, when once-daily
readings were made,

Discharge, 1n second-feet, water year October 1949 to September 1950

Day{ Oct. Nov. Dec., Jan, Feb. Mar. Apr. May June July Avg. Sept.
1| al,o50| 1,360 1,200{ 1,400 740 8go| 2,200| 56,700| 30,000 12,500 5,090 2,070
2 92| 1,370| 1,250| 1,400 740 880| 3,400| 53,600 27,600| 13,100| 4,800} 2,050
3 ag960| 1,380 1,300| 1,400 *720 8go| 4,800} 51,800 26,300| 13,300| 4,580 2,030
4 a960| 1,360| 1,350 1,400 720 860] 6,000{ 49,900 24,900} 13,300| 4,400] 1,990
5 2960| 1,360{ 1,400 1,400 720 840! 7,200| 52,500 23,700 12,800 4,260 1,980
6 a980| 1,340( 1,400| 1,350 720 840} 8,200| 57,000 22,700| 12,200| 4,130} 1,950
7| a1,000| 1,330| 1,400| *1,330 720 840| 9,500{ 58,000 21,900| 11,400 4,040| 1,930
8| a1,000| *#1,310| 1,400| 1,300 720 860| 11,000] 62,700 21,100| 10,5001 3,920| 1,900
91{ al,o50| 1,3lo| 1,400{ 1,250 720 860 13,000] 68,800( 20,200| 9,780 3,830 1,920

10| a1,100{ 1,320{ 1,400| 1,200 720 840 14,000| 78,800} 19,000| 9,050{ 3,700| 1,950

11| al,150| 1,360 1,400{ 1,150 740 840 15,000 83,800 17,800| 8,550{ 3,540| 2,230

12 | al,200| 1,390{ 1,400| 1,100 740 860 16,000| 86,100| 16,400| 8,180{ 3,260| 2,350

13| a1,250| 1,410| 1,400] 1,100 740 860| 17,000| 85,300 15,400| 7,900 3,530| 2,390

14| 21,300 1,410| 1,400| 1,100 760 880] 18,000| 83,200{ 14,600| 7,600 3,820 2,360

15 | al,200| 1,420| 1,400| 1,100 760 880| 19,000 81,8001 13,700| 7,490} 3,580 2,320

18 1,160| 1,430 1,350} 1,050 760 *890| 20,000{ 77,200| 13,0001 7,360 3,570f 2,320

17 [ 1,150 1,430| 1,300{ 1,000 780 900 22,000{ 72,000 12,100} 7,260 3,500| 2,300

18 1,170| 1,440| 1,300 1,000 780 920 25,000| 66,500 11,500| 7,370] 3,370| 2,360

19 | 1,210{ 1,440| 1,300 950 800 920 29,000 62,000{ 10,800( 7,530| 3,170{ 2,440

20| 1,230{ 1,440 1,300 900 800 940| 35,000 58,200} 10,200| 7,500 2,980| 2,500

21 1,240( 1,470 1,350 880 820 940 48,000 55,000 9,760 7,310( 2,840| 2,550

22 | 1,250| 1,300| 1,400 860 820 960| 56,000| 52,300} 9,240f 7,110| 2,760{ 2,800

231 1,250| 1,200{ 1,400 840 840 960| 64,000| 50,500| 8,680| 6,820f 2,620{ 2,600

24 | 1,260{ 1,100( 1,400 820 860 980 69,700( 48,400| 8,140{ 6,550 2,530( 2,570

251 1,270 1,050 1,400 800 8so| 1,000 69,100| 46,500 7,900} 6,290| 2,410( 2,530

28 1,270 1,000] 1,400 780 880( 1,100{ 71,500 44,000( 7,720{ 6,070 2,300{ 2,540

27 | 1,300 950| 1,400 780 880| 1,200{ 68,900| 41,400| 7,560 5,870| 2,250{ 2,550

28 | 1,300 900| 1,400 760 s8o| 1,s500| 86,600| 38,700| 7,950 5,680! 2,190 2,550

29 | 1,310 900{ 1,400 760 - 1,600| 64,000| 36,600{ 9,550{ 5,450! 2,120{ 2,570

301 1,330| 1,000| 1,400 740 - 1,700| 60,500| 34,200 11,300} 5,310 2,090| 2,600

31 1,340 - 1,400 740 - 1,900 - 32,200 - 5,210 2,080 -

Second- Runoff in

Month foot-days | Maximum | Minimum Mean | gcre-reet

0CEODEL .ttt veiniarnenarnsrorienseranannan 36,182 1,340 960 1,167 71,700

November...... .. 38,480 1,470 900 1,283 76,320

DECEMDEY. v vuvrenrarrassansnsanasonsncarsos 42,400 1,400 1,200 1,368 84,100
Calendar year ceerstseressaesscrannan - - - - -

32,640 1,400 740 1,053 64,740

21,760 880 720 777 43,160

31,310 1,900 840 1,010 62,100

933,600 71,500 2,200 31,120| 1,852,000

1,825,700 86,100 32,200 58,890| 3,621,000

460,700 30,000 7,560 15,360 913,800

262,340 13,300 5,210 8,463 520,300

103,060 5,090 2,080 3,325 204,400

SEPLEMbDEr. « . v vvvtnraneiioniaersoreasransnas 69,000 2,600 1,900 2,300 136,500

Water year 1949-50 .......cucuevsasennnsedd 3,857,172 86,100 720 10,570| 7,651,000

Peak discharge ébase, 10,000 sec.-ft.%.--Apr. 26 (7 p.m.) 72,000 sec.~ft.; May 12 (3 p.m.) 86,500
sec.~-tt,; July 4 (9 a.m.] 13,400 sec.-Tt.

* Winter discharge measurement made on this day.
N a Nz gage-height record; discharge computed on basls of records for stations at Grand Forks and on
ributaries.

Rote.--Stage-discharge relation affected by ice Nov. 22 to Apr. 21,
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Red River of the North at Emerson, Manitoba
(International gaging statlion)
Location.--Chain gage, lat. 49°00'30", long. 97°13'00", on Canadian National Rallway bridge
—.L“c Eﬁderson. Datum of gage is at mea.n sea level, datum of 1929, by Geodetic Survey of
anada.

Drainage area.--40,200 square miles (includes 3,940 square miles in closed Devils Lake Basin)
Records avallable.--March to November 1902 and October 1929 to September 1950 in reports of
Geologlcal Survey; May 1912 to September 1950 in reports of the Water Resources Divi-

sion, Department of Resources and Development, Canada.

Average discharge.--37 years (1913-50), 2,655 second-feet.

Extremes.--Maximum discharge during year, 95,500 second-feet May 13 (elevatlon, 790.89
y minimum dally discharge, 661 second feet Feb. 1; minimum elevatlon observed,
746 94 feet Oct. 8.
P _019%28501 31;laximum discharge, that of May 13, 1950; minimum observed, 0.9 second-foot
eb. 6-8, 1937.

Remarks.-~-Records good except those for perlods of ice effect, which are fair. Gage read
once daily.

Cooperation.--This station 1s one of the international gaging statlons malntained by Canada
under agreement with the Unilted States.

Revisions (water years).--W 925: 1940.

Discharge, in second-feet, water year October 1949 to September 1950

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

1| 1,040]| 1,460 980 936 661 848 | 1,560 | 72,900 | 42,900 13,900} 5,970 2,230

2| 1,030| 1,450 *978 936 688 844 | 1,840 70,600 | 40,500 | 14,700] 5,790 2,220

3| 1,020 1,450| 1,080 928 694 856 | 2,760 | 68,300 | 38,600 | 15,300{ 5,500 2,170

4 969 | 1,450| 1,190 912 700 868 | 4,060 | 66,500 | 37,200 15,400 | 5,280 | 2,160

5 929 | 1,450| 1,240 904 697 8o | 5,470 | 66,500 | 35,900 | 15,300 | 5,100 | 2,130

6 890 | 1,450 1,220 880 700 856 | 5,820 | 65,100 | 34,600 | 14,800 4,910| 2,060

7 876 | 1,440 1,160 852 711 848 | 8,050 | 69,400 [ 33,400 | 14,100 | 4,840| 2,060

8 856 | 1,460 1,120 864 | w728 844 | 9,110 73,000 | 32,000 | 13,200 | 4,580 | 2,020

3 901 | 1,450| 1,070| *838 721 830 | 10,200 | 76,600 | 30,500 | 12,400 4,380 | 2,000

10 998 | 1,430 952 852 725 *830 | 11,400 { 79,300 | 28,900 | 11,400} 4,370 2,090

11| 1,040-| 1,430 920 844 728 809 | 12,500 | 85,900 | 27,300 | 10,800 [ 4,220| 2,260

12| 1,060| 1,430 888 848 732 798 | 13,600 | 80,200 | 26,100 | 10,100{ 3,990 | 2,480

13| 1,080 1,430 802 840 732 809 | 14,700 | 94,400 | 24,100 | 10,200 4,020 | 2,740

14| 1,120 1,440 749 837 735 812 | 15,800 | 94,400 | 22,000 | 9,5%0| 4,030| 2,790

15| 1,160| 1,470 694 a12 735 840 | 16,800 | 91,200 | 20,700 | 8,850{ 3,920| 2,790

16| 1,160 1,500 735 816 735 864 | 17,900 | 92,200 | 18,800 8,800| 3,850 2,820

17| 1,160 | 1,440 830 805 742 880 | 19,000 | 90,400 | 17,500 | 8,730 3,850 | 2,840

18| 1,160 1,430 876 816 742 908 | 21,500 | 87,700 | 16,300 | 8,810 | 3,660| 2,850

19| 1,180 | 1,480| *878 812 767 916 | 23,900 | 84,600 | 15,300 | 8,810 3,470 | 2,900

20| 1,220 1,500 880 798 777 920 | 26,500 [ 81,300 | 13,000 | 8,840 3,340| 2,940

21| 1,240} 1,470 880 788 | 775 924 | 30,300 | 76,600 | 13,900 | 8,580 | 3,150| 2,970

22| 1,240| 1,420 884 767 784 | 960 | 36,100 | 73,200 | 12,500 | 8,480 | 3,030} 3,010

23| 1,240| 1,370 896 763 795 980 | 41,600 | 69,200 | 11,600 | 7,820 | 2,940} 3,050

24| 1,240| 1,320 932 760 805 992 | 48,100 | 64,000 | 10,800 | 7,660 2,810} 3,070

25| 1,240 1,280 964 756 819 996 | 55,900 | 61,300 | 10,200 | 7,330| 2,890 3,050

26 | 1,290 1,230 996 753 830 | 1,000 { 61,000 | 59,300 | 10,100 7,150} 2,600 3,000

27| 1,320 1,190} 1,010 749 840 | 1,020 | 65,100 | 56,400 | 9,890 6,880| 2,470 2,980

28| 1,400 1,140} 1,020 732 844 | 1,060 | 69,600 | 53,400 | 9,880| 6,680 2,390 | 2,960

29| 1,460 1,100} 1,020 711 - 1,140 | 71,900 | 50,500 | 10,800 | 6,510| 2,320 | 2,950

30| 1,480| 1,060| 1,010 681 - | 1,260 73,200 | 48,100 | 12,000 6,280} 2,250 2,930
31| 1,520 - 972 673 - 1,360 - 45,000 | - 6,050 { 2,240 -

Second- Runoff in

Month foot-days Maximum | Minlmum Mean acre-feet

October... 35,519 1,520 856 1,150 70,450

November. . 41,620 1,500 1,060 1,39 82,550

December. .. 29,866 1,240 694 963 59,240

Calendar year 1949 ..........e0evvnnaasnnd| 1,178,448 29,200 409 3,229 | 2,337,000

JANUALY. . o sveivsranrosnensossnssnancnsiannas 25,263 936 673 815 50,110

Pebruary..... 844 661 748 41,540

Marc! 1,360 798 927 56,990

73,200 1,560 26,500 | 1,579,000

94,400 45,000 72,800 | 4,478,000

42,900 9,880 22,200 [ 1,324,000

15,400 6,050 10,100 621,700

117,960 5,970 2,240 3,810 234,000

78,520 3,070 2,000 2,620 | 155,700

Water year 1949-50 .....iievasneiesenian.s] 4,412,912 94,400 661 12,100 | 8,753,000

Peak discharge abaseE 10,000 sec.-ft.).--Apr. 30 (5 p.m.) 73,300 sec.-ft.; May 13 (5 p.m.) 95,500
sec.=ft.; July B sec.-It.

* Winter discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 22 to Apr. 22.
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Pelican River near Detroit Lakes, Minn.

Location,--Staff gage, lat. 46°43'26", long. 95°54'56", in NEiSWE sec. 31, T. 138 N., R. 41
., at highway crossing at Buck's Mill, 200 feet downstream from concrete millpond dam
and 65 miles southwest of city of Detrolt Lakes.

Drainage area.--123 square miles,
Records available.--July 1942 to September 1950.

Extremes, --Maximum discharge during year, 210 second-feet May 19 (gage height, 5.10 feet,
Trom floodmark); minimum daily discharge, 0.1 second-foot Sept. 4 (minimum gage height
not determined).

s %942-5gé50Maximum discharge, that of May 19, 1950; minimum daily discharge, that of
ept. 4, .

Remarks ., --Records good except -those above 150 second-feet, which are fair, and those for

perlods of ice effect or no gage-height record, which are poor. Flow regulated by ponds
and lakes above gage. Gage read once daily.

Discharge, in second-feet, water year October 1949 to September 1950

bay| Oct. Nov. Dec. Jan. Peb. Mar. Apr. May June July Aug, Sept.
1 0.2 0.4 *0.5 0.3 0.4 0.4 0.6 116 al79 78 4.9 0.2
2 .2 . 5 o3 4 4 9 118 182 76 3.6 .2
3 3 4 5 .2 5 o4 .9 133 178 72 2.9 .2
4 .3 «3 .5 .2 6 S5 .9 135 171 7C 2.3 o1
5 3 o3 5 .2 6 .6 146 165 84 2.0 .2
6 4 3 5 o2 <5 o7 147 164 51 2.0 .2
7 - 3 5 2 «5 .8 [}al2s 155 163 42 2.0 2
8 5 3 -4 2 «5 8 148 153 42 1.8 .2
9 I3 3 4 %4 5 .6 152 139 47 3.0 .2
10 «9 4 4 .2 5 «6 160 136 48 2.6 o2
11 1.0 5 .5 .2 «5 6 164 141 48 2.2 .2
12 1.1 +5 .6 o2 4 .6 169 151 47 2.0 .2
13 1.1 +5 .9 *2 4 «6 |3al66 162 150 45 1.7 2
14 .8 5 9 .2 4 -6 156 147 45 1.6 o2
15 .2 »5 1.1 .2 4 .5 157 150 44 1.6 .2
16 .2 .5 1.1 .2 4 5 156 147 42 1.6 -2
17 .2 .5 1.2 2 4 5 169 142 39 1.6 2
18 .3 .5 1.2 .2 4 .5 |palso 170 133 37 1.6 .2
19 3 S 1.1 .2 o4 5 186 131 37 1.6 .2
20 .9 5 1.0 .2 4 5 141 125 34 .8 .2
21 1.1 5 .8 .2 4 N 98 115 28 .8 .2
22 1.3 -] «6 .2 *.4 .6 100 109 2z .8 .2
23 1.0 5 «5 .2 o .8 929 105 15 .2 2
24 .8 .5 .5 .2 4 .9 100 103 15 .2 2
25 .6 .5 .3 .2 o 9] 101 als%o 01| 14 .2 .2
26 .5 .4 3 .2 4 2.1 103 92 13 .2 .2
27 5 5 3 .2 T3 6.7 105 88 11 2 2
28 5 «6 3 .2 4 8.9 110 86 11 .2 .2
29 4 o7 3 2 - 8.9 111 82 10 2 34
30 o4 .6 3 3 - 12 114 188 80 8.7 2 .2
31 4 - «3 4 - S.4 - sz - 7.3 .2 -
Second- Runoff In

Month foot-days | Maxlmum | Minimum ¥ean | ocre-feet
October. ... iiieiritiiiiinicarasanssannnanss 17.4 1.3 0.2 0.56 35
November. . cresaes 13.7 o7 o3 .46 27
December.....ivesroiirnrreeroaraans 18.8 1.2 o3 .61 37

ugu!

September..civvieientaeetirtresccrscnrecennes 5.9 o2 o1 +20 12
Water year 1949-50 .......ciciuiiiiinennnne 14,048.9 - W1 38.5 27,870

* Winter discharge measurement made on this day.
2 No gage-height record; discharge interpolated or based on weather records.
Note.--Stage-discharge relation affected by ice Dec. 8-17, Dec. 21-30, Jan. 1 to Feb. 4.
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Pelican River near Fergus Falls, Minn.

Location.--Staff gage, lat. 46°20'10", long. 96°07'00", in NE sec, 17, T. 133 N., R. 43
.,bgn highway bridge 3 miles northwest of Fergus Falls and 75 miles upstream from
mouth.
Drainage area.--482 square miles.

Records available.--June 1999 to November 1912, July 1942 to September 1950,

Average discharge.--10 years (1910-12, 1942-50), 57,6 second-feet.

Extremes.--Maximum discharge during year, 296 second-feet May 6; maximum gage helght ob-
served, 5.60 feet Mar. 28 (backwater from ice); no flow for many days; minimum gage
height observed, 1,56 feet Sept, 27, 28.

1009-12, 1942-50: Maximum discharge observed, 756 second-feet Mar. 29, 1943; maxi-
mm:xil gage helght’ observed, that of Mar. 28, 1950; no flow for many days in 1946, 1949,
and 1950.

Remarks.--Records fair, Gage read twice dailly. Flow regulated by lakes above station.

Discharge, in second-feet, water year October 1949 to September 13950

bay| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 3.1 7.6 8.5 ¢} 85 172 240 102 70 21
2 3.1 7.6 7.5 3] 85 188 232 145 70 21
3 S.4 6.6 6.5 o 75 1g2 228 153 66 22
4 5.0 6.6 5.0 .1 75 196 218 161 83 23
5 8.0 10 4.6 5 70 216 212 145 60 24
6 5.7 9.5 3.4 1.0 *70 220 208 130 80 25
7 5.7 9.5 3.4 1.0 80 254 202 130 108 26
8 6.2 8.5 2.0 o4 95 268 196 130 81 27
9 9.0 8.5 1.8 0 120 278 208 161 71 27
10 1 8,5 1,8 [o] 140 272 224 181 66 29
11 14 8.5 1.6 [¢] 180 260 202 153 61 28
12 15 7.6 1.8 ] 180 262 204 145 59 29
13 13 8.5 1.1 [s] *130 252 200 145 58 31
14- 9.9 9.0 .8 [s] 200 270 198 130 52 33
15 8.5 14 .2 [+] 220 242 194 123 49 34
18 8.0 9.5 [s] [e] 240 236 192 116 49 33
17 8.0 8.0 [s] o) 220 240 187 109 47 34
18 9.5 6.6 [¢] [s] 185 250 187 102 44 34
19 9.9 6.8 [s) 0 158 264 190 lo2 42 34
20 9.9 5.7 (¢} [s] 136 278 188 123 40 33
21 10 5.0 s} 2.0 129 280 187 116 38 32
2z 9.5 4.4 [s] 5.0 127 284 185 109 39 31
23 9.5 3.7 3] 10 119 278 183 102 34 28
24 8.5 4.0 ¢} 25 126 276 181 102 34 26
25 8.5 5.0 ¢} 40 132 266 175 95 32 26
26 9.5 5.5 [s] 50 139 260 177 95 27 24
27 8.5 7.5 0 60 158 258 174 88 24 23
28 8.5 9.5 4] 85 165 252 172 87 22 23
29 8.5 10 Q *95 156 244 147 78 23 26
30 8.5 9.5 0 95 165 246 155 75 21 30

31 7.8 - 0 90 - 242 - 13 21 -
Second- . Runoff in

Month foot-days Maximum Minimum Mean acre-feet
October. .. it ittt iiii i 263.0 1s 3.1 8,48 522
November. . ceeaaas 232.0 14 3.7 7.73 460
DeCembDer. .. vvareesanennnnncsarsasnnnnnnnnas 49.6 8.5 0 1.60 98
Calendar year 1948 ........ccc0vnnivvannes 7,178.6 240 0 19,7 14,240
[} [s) (4] Q 0
0 0 [} [} 0
560.0 95 [ 18,1 1,110
4,198 240 70 140 8,330
7,706 290 172 249 15,280
5,846 240 147 195 11,600
3,686 161 73 118 7,310
ugus 1,532 109 21 49.4 3,040
September.....oviiiiiiieniirarratrearniienns 837 34 21 27,9 1,660
Water year 1949-50 .......ccnivenennananas 24,909.8 290 1] 68,2 49,410

* Winter discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 24-28, Dec. 1 to Apr. 17; no gage-helght rec-
ord Dec. 18 to Jan, 10, Jan. 12 to Mar. 24; discharge computed on basis of 1 observation of no flow,
weather records, engineers! and observer's notes.
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Height of Land Lake uear Detroit Lakes, Minn.

Location.--Staff gage, lat. 46°53', long. 95°38!, in sec. 5, T. 139 N., R. 39 W., on abut~-
ment of concrete dam at outlet, 11 miles northeast of city of Detrolt Lakes, Dabtum of
gage 1s 1,449.95 feet above mean sea level, adjustment of 1912.

Records available.--March 1938 to September 1950 {fragmentary).

Extremes.--1938-50: Maximum gage height observed, 5 68 feet June 20,.21, 24, 28, 1943;
minimum observed, 2.35 feet Feb, 20, Mar., 18, 1940

Remarks.--Lake level artificilally regulated by type "C" dam {identification number 9-9),

WITtH six 5-foot bays, permitting a 5-foot control by stop logs. Datum of gage is at top
of concrete sill of dam.

Gage height, in feet, 1949-50

June 1  5.00 July 31  4.42 Sept. 26 3.25
30 4.82 Aug. 28 3.96

Note, --Readings other than those shown above were
made during periocd June to August.

Melissa Lake near Shoreham, Minn,
Location.--Staff gage, lat, 46°43125", long. 95°54150", in see, 31, T. 138 N., R. 41 W.,
on abitment of conerete dam at outlet, at Buck's Mill 3 miles south of Shoreham.
Records available.--April 1937 to September 1950 (fragmentary).

Extremes,--1937-50: Maximum gage height observed, 10.68 feet May 19, 1950; minimum ob-
served, 5,24 feet May 14, 1937,

Remarks.--Lake level artificially regulated by special type dam (identification number

~I8) with eight 5-foot bays, permitting a 9-foot control, Datum of gage is at top of
concrete sill of dam.

Gage height, in feet, 1949-50 _

Oct. 31 9.16 Jan. 31 9.18 Apr. 30 10.22 July 31 9,40
Nov. 30 9,18 Feb, 28 8.18 May 31 10.18 Avug. 30 9.11
Dec, 31 9.18 Mar. 31 8.68 June 30 9.58 Sept.30 3.00

Note.--Readings other than those shown above were made.
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Bois de Sioux River near White Rock, S. Dak.

Location.--Water-stage recorder, lat. 45°51'45", long. 96°34!25", in SWiSwt sec. 27, T. 128
., R. 47 W., Just downstream from Big Slough outlet, 300 feet downstream from White
Rock Dam, 4 miles south of White Rock, and 5 miles northwest of Wheaton, Minn. Datum
gf %age 1:;; 959.89 feet above mean sea level, adjustment of 1912 { levels by Corps of
nglineers).

Drainage area.--1,160 square miles.
Records available.--October 1941 to September 1950.

Extremes.--Maximum discharge during year, 1,060 second-feet July 8 (gage height, 9.16
€et); no flow for many day.
1941-50: Maximum discharge observed, 1,120 second-feet May 24, 1943; maximum gage
height, 9,28 feet June 23, 1944; no flow at times in most years.

Remarks.--Records good except those during periods of ice effect, backwater from debris
OF Tish trap, and those affected by shifting control, which are fair, Flow partly reg-
ulated by Lake Traverse-Bols de Sioux Flood Control and Water Conservation project.
Avallable capacity for flood control, 137,000 acre-feet.

Discharge, in second-feet, water year October 1949 to September 1950

Pay| Oct. Nov. Dec. Jan. Peb, Mar. Apr. May June July Aug. Sept.

1 0.4 0.9 0.1 o 90 3.4 279 760| 855 60

2 .6 *.9 .1 ] 110 6.6 463 750 870 62

3 7 -7 .1 4] 130 16 506 782 858 &2

4 6 7 .1 4] *150 13 561 802 835 62

5 .3 7 el .2 70 18 588 835 800 61

6 3 1.2 ] 6.0 18 39 627 911 775 61

7 3 1.2 [+ 15 17 27 586 945 762 61

8 .4 1.4 [} 4.0 14 24 618 863 738 62

9 .9 1.6 0 1.0 11- 93 664 305 705 24
10 9 1.6 o] . 9.5 46 661 146 576 3.4
11 l.4 2.2 o] 0 8.0 17 661 268) 449 2.8
12 1.9 2.2 o o *6.5| 14 548 501f 345 1.9
13 2.2 2.5 [+ ] 4.6 12 92 431 272 1.4
14 1.4 2.5 o [} 3.2 10 55 106} 271 o7
i5 1.6 2.8 o] [} 3.2 8.0 56, 282 27 2.2
16 1.6 3.1 0] ] 3.2 7.5 63 620 267 3.1
17 1.2 1.9 o] o 3.4 8.4 325 832| 207 3.1
18 1.4 2.5 o] o 4.2 7.5 718 878 100 3.4
19 1,6 2.8 o [] *4.6 16 765 868 48 3.4
20 1.6 2.8 o ] 4.4 31 805 862 36 2.8
21 1.8 2,6 2] o] 4.2 17 788 855 16 2.5
22 1.6 1.2 o *.4 3.8| 12 755 875 1.9 1.6
23 1.6 .2 o 1.9 3.1 11 745 895 -9 1.4
24 1.6 .1 o 4.2 2.2 9.3 735 888 .6 4
25 1.8 1 ] 7.0 3.8 8.4 732 882 [ 4.5
26 1.6 .1 ] 13 1.6 7.1 760 875 4 7.1
27 1.4 .1 [o] 22 3.4 6.2 752 868 .4 7.l
28 1.2 .1 [¢] 7.5 2.2 5.8 790 860 4 5.3
29 .7 *,1 0 *5,0 2.2 5.8 788 850 <3 5.3
30 .6 l.4 o 11 2.2 5.8 768 745 4.2
31 o7 - ] 44 - 45 - 762 60 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet

October. . 35.5 2.2 0.3 1.15 70

November. 42.2 3.1 o1 1.41 84
December........o...... .5 .1 o .02 1.0

Calendar year 1949.......................}- 3,282.2 210 ] 8.99 6,510

JANUALY .. oovnssencuascctnssercncsassesasensnas 4] [} 0 [} 4]

[} 0 0

142.5 44 [] 4.60 283

693.5 150 1.6 23.1 1,380

550,8 93 3.4 17.8 1,090

17,254 805 55 575 34,220

22,102 945 106 713 43,840

August. , 10,161.5 870 3 328 20,160

September. . 582.6 62 o4 19.4 1,160

Water year 1949-50 ..cccseresccaractessaes 51,565.1 945 ] 141 102,300

* Winter discharge measurement or field estimate made on this day.

Note.--Stage-discharge relation affected by ice Nov. 1-3, Nov. 20 to Apr, 20. No gage~-height rec-
ord Jan. 10 to Mar. 5, Mar, 7-10, 12-21; discharge computed on basis of observation of no flow,
1 discharge estimate, and ther r ds. 2 from fish trap Aug. 11 to Sept. 13, Backwater
from debris Sept., 14-25, Shifting-control method used Apr. 21 to June 1.
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Mustinka River above Wheaton, Minn.

Location.--Wire-weight gage, lat. 45°481, long. 96°291, on line between secs. 7 and 8,

B ., R. 46 W., 1 mlle upstream from Chicago, Milwaukee, St. Paul & Paciflc Rail-
road bridge, lé— miles northeast of Wheaton, and 8 miles upstream from mouth. Datum of
gage is 977.30 feet above mean sea level, datum of 1929 (levels by Minnesota Highway
Department) . 834 w1

Drainage area,-- square es.

Recorﬁg avaIIable.--Mgrch to September 1917, June 1919 to September 1924, March 1931 to
September 1950, June to November 1916 at site 33 miles downstream,

Average discharge.--18 years (1920-24, 1933-36, 1939-50), 46.8 second-feet.

TXTremes . --Maximum discharge during year, 1,690 second-feet July 12; maximum gage height,

T892 feet Mar. 30 (backwater from lce); no flow for many days.

1917, 1919-24, 1931-50: Maximum discharge observed, 2,710 second-feet Apr. 13, 1947
(gage helght, 14.68 feet); no flow during several perlods.

Flood of late March or early April 1916 reached a stage of 17.4 feet, former datum
(aischarge, 2,980 second-feet).

Remarks.--Records good except those for periods of ice effect, which are falr, and those
Tor no gage-helght record during period of flow, which are poor. Gage read once or
twice daily. Some water diverted to Rabbit Creek Basin during perlods of high flow
during entire perlod of record.

Revisions (water years).--W 875: 1935,

Rating tables, water year 1949-50, except perlod of ice effect
(gage height, in feet, and discharge, in second-feet)
backwater from debris Sept. 9-30)

Oct. 1 to May 11 May 12 to Sept. 30
1.2 o 1.3 © 1.9 8.3 3.0 74 8.0 560
1.3 4 1.4 .3 2.0 12 3.5 106 10.0 870
1.4 1.8 1.5 -8 2.2 22 4.0 141 12.0 1,270
1.8 4.8 1.6 1.7 2.4 35 5.0 227 13.4 1,630
1.8 8.9 1.8 5.6 2.8 48 8.0 327
2.0 14.5
Discharge, in second-feet, water year October 1949 to September 1350
bay| Oect Nov, Dec, Jan, Feb. Mar. Apr. May June Jgugly Aug. Sept.
1 [¢] z.4 4.0 [+ 1,200 171 95 3.8 3.8
2 [o] 2.5 3.0 [o] 1,400 250 95 3.8 3.2
3 (4] 2.2 3.0 [+ +1,400 428 80 6.1]3 a30 2.8
4 [o] 3.8 2.0 [} 1,200 584 73 5.9 2.8
S (o] 3.0 1.1 [o] *699 589 -66 5.9 2.2
6 o 2.8 -3 0 494 797 80 5.0 2.1
7 o 3.3 [} ] 482 1,090 53 3.4 1.6
8 1.4 3.0 0 o 260 1,170 43 28 a2é 1.3
9 1.4 3.0 [+] 0 120 1,330 38 560 1.1
10 -3 3.1 [+] o 100 1,630 36 798 .9
11 1.6 3.8 o [+] 120 1,540 32 870 1.3
12 1.0 4.6 o [} 110 60 28 960 als .9
13 .8 5.2 0 0 *110 537 164 942 .6
14 13 5.8 ] o] 130 340 221 908 12 -5
15 4.5 6.3 [s] o] 130 265 259 798 11 .2
16 4.8 8.0 o o] 647 239 259 630 10 .2
17 5.0 5.6 o o] 990 223 180 317 10 .2
18 2.5 4.6 o} 0 1,060 233 148 227 9.0 .3
19 2.5 5.0 ] o) *955 220 69 184 8.3 .2
20 3.8 4.0 o o 760 306 48 120 7.8 -5
21 4.1 3.0 0 %0 542 272 | 34 100 6.7 .4
22 4.1 3.0 o .2 418 231 26 87 6.1 .3
23 4.1 3.0 o 2.4 307 201 40 71 5.6 .2
24 4.5 a3.0 o] 6.5 241 178 30 81 5.6 3
25 4.8 a3.0 o 24 219 162 17 52 5.6 o4
26 4.1 3.0 [ 100 192 150 12 42 5.3 5
27 3.8 3.4 o] 140 176 139 8.3 5.0 .5
28 2.8 4.0 (¢} 170 162 126 7.0 ] 5.0 7
29 2.5 *5.0 o 180 165 119 5.9 1% 235 4.5 .7
30 2.4 5.0 o 550 163 109 3.6 4.5 .8
31 2.4 - o] 950 - 104 - 4.0 -
Second- Runoff in
Month Maximum Minimum Mean acre-feet
163
233
27
Calendar year 1949 ....... N 17,949.5 1,740 [} 49.2 35,610
BT S IR ° o ° 0
0 0 [¢] 0 [o]
2,123.1 950 o] 68.5 4,210
14,953 1,400 100 498 29,660
14,593 1,630 104 471 28,940
2,230.8 259 3.6 74.4 4,420
7,941.9 960 3.4 256 15,750
460.0 - 4.0 14.8
31.3 3.6 .2 1.04 62
Water year 1949-50...ccveaveerianrvssonss 42,545.9 1,630 o] 117 84,380

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

a No gage-helght record; discharge interpolated or computed on basis of records of West Branch Mus-
tinka River near Charlesville.

Note.--Stage-discharge relation affected by ice Nov. 21 to Apr. 4, Apr. 8-15 (no gage-height record
Nov. 24, 25, Dec. 9 to Jan. 20; discharge interpolated or computed on basis of 2 observations of no
flow and weather records)
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West Branch Mustinka River below Mustinka ditch, near Charlesville, Minn.
(Formerly published as Twelve Mile Creek below Mustinka ditch, near Charlesville)

Location,-~Staff gage, lat. 45°53130", long. 96°21'40", on line between secs. 18 and 19,
T. 128 N., R. 45 W., at highway bridge 40 Teet downstream from Mustinka ditch, 12 mides
upstream from mouth, and 6 miles southwest of Charlesville, Datum of gage is 990,00
feet above mean sea level, adjustment of 1912 (levels by Corps of Engineers).

Records avallable.—April 1943 to September 1950. Prior to October 1949 published as
Twelve Mile Creek below Mustinka ditch, near Charlesville.

Extremes.--Maximum discharge during year, 1,140 second-feet Mar. 28 (gage height, 10.51
, backwater from ice); no flow for many days.
1943-50: Maximum daily discharge, 1,500 second-feet Apr. 12, 1947; maximum gage
hgi%ht, 13.57 feet (from floodmark) sometime during Apr. 1-5, 1943; no flow most
winters.

Remarks.--Records good except those for periods of ice effect, shifting control, or no
Zage-helght record during period of flow, which are poor. Gage read once daily. Flow
1s diverted to Mustinka ditch at stages above 1.6 feet to relieve flood conditions in
West Branch Mustinka River Basin.

Revisions (water years).--W 1055: 1945.

Discharge, in second-feet, water year October 1949 to September 1950

Day| Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.2 3.2 o 750 173 83 8.2 11 1.6
2 2.4 ¥3.5 [ 800 212 72 7.7 11 1.0
3 2.2 3.2 2.5 0 800 382 66 9.9 11 .7
4 2.1 35 o #400 389 60 9.1 12 .6
5 2.4 3.5 0 280 401 55 7.9 9.5 .3
8 4.3 3.2 0 220 720 50 6.6 9.0 .2
7 3.8 3.2 0 220 745 43 6.4 11 .1
8 3.5 5.2[3 1.8 o 200 725 40 7.9 12 o
9 3.8 3.5 0 120| 1,060 36 300 12 0
10 12 3.2 (*) [¢] 100 848 32 500 11 0
11 20 3.0 0 85 539 30 420 11 [
12 18 5.2 [+ *60 384 30 480 13 o
13 12 5.4 .5 0 80 291{ 168 550 10 .2
14 4.3 4.7 0 199 238 | 224 480 11 .2
15 3.5 3.8 [¢] 532 215| 287 320 9.5 -1
1e 3.2 6.0 o 723 199 174 190 8.0 .3
17 2.8 4.0 0 800 192 93 130 7.5 4
18 3.5 5.2 .3 o *700 195 58 80 6.5 .9
19 4.7 6.2 0 596 206 37 60 5.5 2.0
20 5.2 5.4 [+ 461 215 31 44 5.0 1.1
21 4.9 2.8 .4 340 209 27 36 4.6 .9
22 4.3 3.8 *.8 268 192 24 30 6.0 .8
23 3.8 3.6 .1 2.8 232 178 2z 30 6.5 .6
24 3.8 3.2 8.0 207 160 17 24 5.0 .5
25 3.5 2.8 48 207 154 15 18 4.0 .3
26 3.8 1.7 300 198 150 13 17 3.6 .3
27 3.5 3.0 850 164 140 12 17 3.4 .2
28 3.8 *4.4 o /1,100 170 116 11 16 3.2 .2
29 3.2 5.0 8 168 108 10 15 2.8 .4
30 2.7 4.4 700 166 99 8.7 14 2.6 .7
31 2.8 - 750 - 87 - 13 2.4 -
Second- Runoff in
Month foot-days | Maximum | Minimum Mean | oore-feet
OCLOBET. .t eeisvncnrareouesrnrsesacsonsnnsnss 155.0 20 1.2 5.00 307
November. 116.8 6.2 1.7 3.89 232
24.5 - - .79 49
11,547.4 1,240 [} 31.6 22,910
0 [+ o 0 0
0 [ 0 )
4,560.0 1,100 0 147 9,040
10,046 8 60 335 19,930
9,922 1,060 87 320 19,680
1,808.7 267 8.7p 60.3 3,590
3,847.7 550 6.4 124 7,630
August . 240.6 13 2.4 7.76 477
September........,..,....................... 14.6 2.0 0 .49 29
Water year 1949-50 ...e.ecernrnrnarianannn 30,735.9 1,100 4 84.2 60,960

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

Note.:-Stage-discharge relation affected by ice Nov. 21 to Mar. 13. No gage-helght record Dec.
to Mar. 14; discharge computed on basis of 2 discharge measurements, 1 observation of no flow, weather
records, and engineers' and observer's notes. Shifting-control method used July 9 to Sept. 30,
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Mustinka ditch above West Branch Mustinka River, near Charlesville, Minn.
(Formerly published as Mustinka ditch above Twelve Mile Creek, near Charlesville)

Location.--Staff gage, lat. 45°53'30", long. 96°21'30", in NEINE: sec. 19, T. 128 N., R.
75 W., 0.2 mile upstream from West Branch Mustinka River and 6 miles southwest of
Charlesville. Datum of gage 1s 990.00 feet above mean sea level, adjustment of 1912
(levels by Corps of Engineers).

Records available.--April 1943 to September 1950 (some winter records incomplete). Prior
01 ctober 9; published as Mastinka diteh above Twelve Mile Creek, near Charles-
ville.
Extremes.--Maximum discharge during year, 440 second-feet May 9 (gage height, 10.39 feet,
Trom graph based on gage readings); no flow for many days.
1943-50: Maximum discharge, that of May 9, 1950; maximum gage height, 12.13 feet
Apr. 11, 1947 (backwater from ice); no flow for several months each year.

Remarks,--Records falr except those for no gage-height record during periods of flow,
which are poor, Gage read once daily.

Cooperation.--Gage readings furnished by Corps of Engineers.

Discharge, in second-feet, water year October 13949 to September 1950

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

1 1.2 3.0 o} 130 110 55 4.2 3.4 0.5

2 2.6 2.8 [} 120 130 S5 3.8 3.0 .3

3 1.5 2.8 2.0 o 120 180 46 6.0 2.8 .2

4 .9 2.4 ¢ *120 180 40 5.5 2.6 -1

S .9 2.2 0 100 180 38 5.0 2.6 0

] 2.7 2.2 0 20 260 32 4.2 3.2 [}

7 2.8 2.2 o] 70 300 28 4.0 4.4 0

8 1.7 2.4 1.3 o 55 240 24 4.4 4.4 o]

9 2.1 2.6J 0 20 420 18 70 4.6 o]
10 5.3 2.0 0 30 340 16 20 4.0 0
11 6.7 1.9 0 20 220 15 46 3.2 o
12 5.9 4.0 [} *11 180 16 65 2.6 0
13 3.4 4.3 -4 o 18 140 75 110 2.8 [of
14 2.4 3.9 0 120 130 80 90 3.4 0
15 2.2 2.9 o] 190 130 85 55 3.0 .1
16 1.9 4.2 o 260 120 50 14 3.2 .2
17 2.2 4.2 N 0 280 120 20 6.5 3.0 -4
18 2.9 4.2 -2 o] *¥240 120 13 5.5 2.6 .9
19 3.9 4.2 0 220 130 7.5 4.6 .6 1.4
20 2.6 4.0 0 180 120 7.0 5.5 .6 .8
21 2.6 3.4 0 160 120 8.0 5.0 +6 .9
22 2.6 3.0 *Q 140 120 7.5 6.0 3.8 .9
23 2.8 2.8 5 130 110 7.5 8.0 2,8 .8
24 2.6 2.6 10 130 100 6.5 5.0 2.6 .7
25 2.0 2.0 15 120 90 7.0 5.0 2.1 .7
26 1.9 2.8 Y 20 120 85 5.4 4.0 1.6 .6
27 2.0 3.4 80 110 80 5.0 5.0 1.6 .6
28 2.4 *4,1 *150 110 75 4.5 5.5 1.4 .7
29 2.4 4.7 140 100 75 4.0 4.5 1.2 .9
30 2.4 4.6 140 100 70 4.4 3.2 1.0 1.0
31 1.9 - 130 ~ 65 - 3.6 .6 -

Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
October..........s 81.4 6.7 0.9 2.63 161
November. . 95.4 4.7 1.9 3.18 189
December. .. . 19.5 - - .63 39
5,236.6 413 o 14.3 190,380
______ D IS AP b A
0 [} [} 0 0
0 [} 0 0 0
690 150 0 22.3 1,370
3,634 280 11 121 7,210
4,740 420 65 153 9,400
780.3 85 4.0 26.0 1,550
651.0 110 3.2 21.0 1,290
79.3 4.6 .6 2.56 157
12.7 1.4 o .42 25
Water year 1949-50 ......i.ecinninnacaanns 10,783.6 420 0 29.5 21,390

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

Note.--Stage-discharge relation affected by ice Nov. 20-26, Mar. 26 to Apr. 16. No gage-height
record Dec. 1 to Mar. 25, Sept. 9-11; diseharge computed on basis of 2 discharge measurements, 1 ob-
servation of no flow, weather records, and engineers' and observer's notes.
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Mustinka ditch below West Branch Mustinka River, near Charlesville, Minn.
(Formerly published as Mustinka ditch below Twelve Mile Creek, near Charlesville)

Location.--Staff gage, lat. 45°53'30", long. 96°21'40", on line between secs. 18 and 19,
T.-T28 N., R. 45 W., at highway bridge over West Branch Mustinka River, 40 feet down-
stream from inlet to Mustinka ditch and 6 miles southwest of Charlesville. Datum of
gage 1s 990.00 feet above mean sea level, adjustment of 1912 (levels by Corps of

Engineers).

Records avallable.--April 1943 to September 1950. Prior to October 1949, published as
) Th below Twelve Mile Creek, near Charlesvilie.

Extremes.-- Maximum discharge during year, 374 second-feet May 9; maximum gage height,
TU.51 feet Mar. 28 (backwater from ice); no flow for many days.

1943-50: Maximum daily discharge, 580 second-feet Apr. 12, 1947; maximum gage
height, 13.57 feet (from floodmark) during peried Apr. 1-5, 1943; no flow for several
months in each year.

Remarks.--Records good except those affected by ice or backwater from debris, which are
——poor., Readings made once daily. Flow is diverted from West Branch Mustinka River to
Mustinka ditch at stages above 1.6 feet, to relleve flood conditlons in West Branch

Mustinka River Basin.

Cocperation.--Gage readings furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1949 to September 1950

Day| Oct. - Nov. Dec. Jan. Feb, Mar. Apr. may June July Aug. Sept.

1 o 90 19 2.2 o

2 [ 75 31 7 [

3 ] 80 95 .2 o

4 o] *40 98 [} [¢]

5 o] 34 102 [} [¢]

6 o 28 219 o o

7 [ 22 229 [ (]

8 o 16 223 (] [}

9 4 11 358 [ 26
10 o 7.0 269 o 121
11 <] 3.8 155 [+ 86
1z 0 *1.9 96 [} 106
i3 [ 4 60 18 151
14 [ 19 40 35 133
15 [ 140 31 51 71
16 o 200 26 19 27
17 o 220 24 3.5 9.2
18 o *#192 25 o 1.9
19 [o] 176 28 [o] 0
20 o 125 31 o 0
21 o 78 30 o [}
22 *.3 51 24 0 [}
23 .8 38 20 o [+]
24 1.8 29 16 o 2]
25 2.6 29 14 ) )
26 30 26 14 o o
27 80 17 11 [ [
28 *140 18 7.0 o 4]
29 130 18 5.8 o ]
30 120 17 4.3 [ 0
31 110 - 2.8 - [+

th Second- Runoff in
Mon foot-days Maximum Minimum Mean acre-feet
October..
November.
December. ..
Calendar year 1949 ....
January
Februa:
March
Apri
May.
June
July
Augu : .
September. .. ..covsiitiiniatrsirsonnssnacnnen
Water year 1949-50 .......eeueuea.n P 5,567.2 358 0 15.3 11,040

* Winter discharge measurement or observation of no flow made on this day.
lllotg.iéstage—diucharge relation affected hy 1ce Mar. 15 to Apr. 17. Backwater from debris
July 9-18.
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Rabbit Creek at Campbell, Minn.

51

Location, --Wire-weight gage, lat, 46°05'40", long, 96°24!40", in sec. 1, T. 130 N., R. 46
., 8t highway bridge in Campbell, three-quarters of a mile downstream from an unnamed

tributary and 10 miles upstream from

Drainage area.--266 square miles.

mouth.

Records available.--June 1942 to September 1950,

Exfremes.~-Maximum discharge observed during year, 1,430 second-feet May 9;
helght, 11.40 feet Apr. 1 (backwater from lce); no flow for many days.
1942-50; Maximum discharge observed, 1,860 second-feet June 4, 1944;

height, 15.07 feet Apr. 2, 1943, from floodmark (backwater from ice); no flow

large part of each year.

maximum gage

maximum gage

during

Remarks.--Records falr except those for perlods of no gage-height record, which are poor.
Tage read once daily. During periods of high flow some water diverted from Mustinka

River Basin,

Cooperation.--Gage readings furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1949 to September 1950

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Mey June July Aug. Sept.
1 o} a0.2 Lo} 550 a50 7.6 [o]
2 o] .2 ] 650 2200 a7.0| 0
3 0 0.5 o | =600 512 6.5 o
4 ] .1 550 2450 5.5 a0.3 al.o o
5 [} 1.0| *550 428 4.5 [o]

.2
6 [o] a.2 4.0 460 644 3.0 [o]
7 [} 3.0] 380 857 az.2| al.0 o
8 a.5 } 1.5 240 [1,050 al.7| a20 az.5 o
9 a.4 1 .s{ 120 [1,300 al.3{al40 0

10 a.? 0 .2 70 780 al.3}a300 } al.o o]

11 a. 6 0 2| %24 580 1.3} a380 » 2

12 a. 4 a.5 [o] .1 16 462 2.2} 281 ‘

13 a.6 [} (o] 11 257 a4.9[ 2190 a.6

14 al. 5 o o 20 172 7.6|al30

15 } al.o 0 0 90 | al3o 6.9| a9 } N

a.3

16 ON a1s 0 0 160 90 5.0 a60

17 > N [e] o) 198 29 3.9| a40 .1

18 ] o) *171 7% az.6| a30 .3

19 a.5 al.o [} o) 131 62 1.3| az20 a.2

20 o .1 112 67 al.l| al5 .1

a.l

21 0 .4 29 71 al.o| alo a.2

22 ] o] *1.1 78 44 al.2 a8.0 -3

23 a.8 0 5.5 52 58 al.? .2

24 a.8 0 7.5 25 44 al.3 [} .2

25 o 15 13 22 al.l a5.0 o a.l

26 o] 35 10 30 a.9 o] a.l

27 a.5 o] 15 8.0 41 a.? 0 a.l

28 } a.7 0 90 12 35 a.6 0 a.l

29 *.7 0 105 13 24 a.54 a2.0 o .2

30 a.2 .6 o] 150 15 17 a.4 o] -4

31 - o 300 - 8.0 - o -

Second- Runoff in
Nonth foot-days Maximm Kinirum Mean acre-feet

OCEODEr . it tiiiiianrsrreriasnrraratntnenes 15.3 - o 0.49 30

November..... eeseinesnasen . 19.0 - - .63 38

December. .. .ourveeioeeroniosesasnronssasncan 2.8 - o] .09 5.6
Calendar year 1949......... s e Tam3sei0|  1ee0 | G o | 6.6 l 26,500

JAUATY. . ouvniineiiiinniiiiiereeaaeed 0 1€ o T T T T Ty

February...coovvtevivarsrneensnes 0 o o] 0 o]

March....voiencsncanncancransnanes 193.2 300 [0} 25.6 1,570

PRI 5,428 650 8.0 181 10,770
8,655 1,300 8.0 273 17,170

86.8 7.8 -4 2.89 172

1,746.8 380 - 56,3 3,460

ugust . . 17.1 - o .55 34

B 3.4 .4 o .11 6.7
Water year 1949-50 ...cieeiveinncconronnndl 18,767.4 1,300 o 45.9 33,260
* Winter discharge measurement made on this day.

a No gage-helght record; discharge interpolated or computed on basis of weather records and rec-

ords for Mustinka River above Wheaton.

Note.--Ssage-discharge relation affected by ice Nov. 29 to Apr. 16 (no gage-height record Nov. 30
to Mar. 21, Mar. 23-30, Apr. 6, 12; discharge computed on basis of 5 discharge mehsurements, 1 ob-
servation of no flow, weather records, and engineers' notes).
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Wild Rice River near Mantador, N. Dak.

Location.~-Wire-weight gage, lat. 46°101'20", long, 97°00'35", on south half of east line of
sec. 12, T. 131 N,, R, 51 W., 1% miles west of Mantador, Datum of gage is 997.78 feet
above mean sea level, datum of 1929 (Corps of Engineers bench mark).

Drainage area.--1,340 square miles
Records available.--March 1944 to September 1950,
Extremes.--Maximm discharge during year, 485 second-feet Apr. 14; maximum gage height,
feet Mar. 29 (backwater from icei no flow during several months
1944-50: Maximum discharge, 938 second-feet Mar. 20, 1945 (gage height 9.57 feet);
no flow at times in each year.

Remarks.--Records g'ood except those for periods of ice effect or no gage-helght record,
Which are falr. Gage read once or twice daily.

Discharge, in aecond~feet,‘water year October 1949 to September 1950

bay| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 a0 3.0 o 230 128 96 1.9 3.3
2 a0 3.0 *0 240 127 76 1.6 2.6
3 *a0 3.0 o 240 145 64 1.4 2.0
4 a0 *2.6 [ 240 153 56 1.2 1.8
S a0 2.5 0 300 164 50 1.0 1.6
6 a0 2.5 0 340 207 43 1.0 1.2
7 a0 2.0 [} 320 240 38 .9 .7
8 a0 2.0 [¢] 270 264 37 .9 6
9 a0 2.0 0 220 315 32 3.0 a.4
10 20 2.0 0 200 355 29 3.0 a.2
11 a0 2.0 0 180 372 26 3.7 .1
12 al 1.5 0 180 361 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>