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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1949

SCOPE OF WORK

This volume is 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, 1949. 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 11,680 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawaili. On September
30, 1949, 6,240 gaging stations, including those in Hawaii and Alaska werée being main-
tained by the Geological Survey and cooperating organizations. Miscellaneous discharge
measurements were made during the water year at many other points.

In the executlon of the work many State and private organizations have cooperated,
either by furnishing data or by assisting in collecting data. Cooperation of the first
kind 1s acknowedged in connection with the description of each station affected; cooper-
atlon 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" 18 an abbreviation for "cubic feet per second." A second-foot is the
rate of discharge of a stream whose channel is 1 square foot in cross-sectional area and
whose average velocity is 1 foot per second.

"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
draininé from it in a given period were uniformly distriouted 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 =- acre to the depth of
1 foot and 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 saction,

a reach of the channel, or an artificial structure.



2 SURFACE WATER SUPPLY, 1949, PART 5

"Contents" is a term applied to the volume of water in a reservoir. Unless otherwise

indicated, it is computed on the basis of a level pool and does not include bank storage.

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 3 water-stage recorder that gives a con-
tinudus 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 1n use at gaging stations are shown in figure 1.

Rating tables giving the discharge for any stage are prepared from the discharge meas-
uremants. The application of the daily mean gage height to those rating tables gives the
daily mean discharge, from which the monthly and ths 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 is de-
termined by thes "shifting-control method," in which correction factors based on indiviad-
u3al discharge m2asurements and notes by enginesrs and observers are used in applying the
gage heights to the rating tables. At times the stage-discharge relation for a station
may be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the daily mesan discharge is computed by what 1s essentially the "shifting-
control" method, described above,

At some gaging stations the stage-discharge relation is affected by backwater from
reservoirs, tributary streams, or other sources, which necessitates thz use of the "slope
method," in 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 stations
the stage-discharge relation is affected by changing stage, and for them the rate of
change of stage is used as a factor in the determination of discharge. .

At most gaging stations in the northern part of the United States and at some in the
mountainous reglons of other parts the stage-discharge relation is affected by ice during
the winter, which makes 1t 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
ozcaglonal 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 is affected by ice, the days included in
the periods of ice effect either are indicated in the table by symbols referring to a
footnote that states thls 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.

For most of the gaging stations on streams in the area covered by this report the data

presented comprise a description of the station, a table showing the daily discharge of
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sorresponding to either once-daily readings of the gage, the mean of twice-daily 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 1s determined from gage-height
graphs based on gage readings, the frequency of which is state& in the station description.

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 their 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, 1s selecteu so that an average of about
three peaks a year will be presented. Peak discharges are not published for canals,
ditches, drains, or for any stream for which the peaks are subject to substantial control
by man.

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 1s given. A skeleton table of capacivy at
given stages 1s usually given in the first report in which data for a station are published

but is omitted from succeeding reports.
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 is 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 yleld.,
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 "runoff 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 contengs, unless its inclusion is indicated. Even at those stations
where adjustments are made, in some instances large errors in computed ylelds 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 if the drailnage area includes large noncontributing areas or 'if
the average annual rainfall over the drainage area is less than 20 inches

949152 O - 51 - 2
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Many gaging stations on streams in the irrigated areas of the United States are situated
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 satisfied.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of dally 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 A?lantic slope and eastern Gulf of Mexico basins (James River to Mississippi
River).
Ohio River Basin.
St. Lawrence River Basin.
Hudson Bay and upper Mississippi River Basins.
Missouri River Basin.
Lower Mississippl Rlver Basin.
Western Gulf of Mexico basins.
Colorado River Basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. Pacific slope basins in Washington and upper Columbia River Basin.
13. Snake River Basin.
14. Pacific 3lope basins in Oregon and lower Columbia River Basin.

W3O U W

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

1. Copies may be purchased at nominal cost from the Superlntendent 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 by
the Geological Survey as follows:

East of the Mississippi River:
Albany, N. Y., 526 Federal Bullding.
Asheville, N. C., 220 Post Office Building.
Atlanta, Ga., 411 Grand Theater Building.
Augusta, Maine, 420 Statehouse.
Baton Rouge, La., 538 Florida Street.
Boston, Mass., 939 Post Office Building.
Champaign, Ill., 605 South Nell 3treet.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., Cabell Hall, University of Virginia.
Chattanooga, Tenn., 442 Post Office Building.
College Park, Md., 106 Engineering Building, University of Maryland.
Columbia, S. €., 207 Creason Building.
Columbus, Ohio, 2590 West Hardin ©t., Ohlo State University.
Harrisburg, Pa., 490 Education Building.
Hartford, Conn., 203 Federal Building.
Indianapolis, Ind., 311 West Washington Street.
Jackson, Miss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Building.
Louisville, Ky., 531 Federal Building.
Madison, Wis., 666 State Office Building.
Montgomery, Ala., 507 Post Office Building.
New Philadelphla, Ohic, Muskingum Watershed Conservancy District Building.
Ocala, Fla., Bullding 211, "amp Roosevelt.
Pittsburgh, Pa., 515 Plaza Building.
Raleigh, N. €., 908 Capitol Club Building.
St. Paul, Minn., 1427 New Post Office Building.
Trenton, N. J., 228 Federal Bullding. .
Washington, D. C., Federal Services Administration Building.
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West of the Mississippi River:
Austin, Tex., 302 West Fifteenth Street.
Bismarck N. Dak., 7 Eltinge Building.
Boise, Idaho 429 Fedetal Building.
Denver, Colo., 47+ New Customhouse.
Fort Smith, Ark., 6 Post Office Building.
Helena, Mont 408 Federal Building.
Honolulu Hawaii 225 Federal Building.
Idaho Falls, Idaho 204 Federal Building.
Iowa City, Iowa, 508 Hydraulic Laboratory, University of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Building.
Los Angeles, Calif., 429-F United States Post Office and Courthouse.
Oklahoma City, Okla. 203 Council Building.
pPlerre, S. Dak., 207 Federal Bullding.
Portland, Oreg , 606 Post Office Bullding.
Rolla, Mo., 211 Ramsey Building,
St. Louis, Mo., 1004 New Federal Building.
Salt Lake City, Utah, 303 Federal Building.
San Francisco, Calif., 702 Appraisers Building.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 207 Federal Bullding.
Topeka, Kans., 305 Federal Building.
Tucson, Ariz., 210 Post Office Building.

A 1list 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 individuzl 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

listed 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 Geological Survey
(A = Annual Report; B = Bulletin; W s Water-Supply Paper)

Report Character of data Year

1oth A, pt. 2 |Descriptive information only.
1lth A, pt. 2 [Monthly discharge and descriptive information................ | 1884 to September 183C.

126h A, pt. 2 [ .. eid0iieveiirctennacaierenann P TN . [ 1884 to June 30, 1891.
13th A, Pto 3 | .e..doce,ueriines : > | 1684-92. '
l4th A, pt. 2 |Monthly dischax‘ge-..‘.........‘. creeaivnans 1888-93.

B 131........ |Descriptions, measurements, gage heights, and ratings. cevanes | 1893-94.
16th A, pt. 2 | Descriptive information only.

B 140........ | Descriptions, measurements, gage heights, ratings, and 1895.
monthly discharge.
Wll....ovo.. |Gage helghbS . . inieneeerrannnscsanenssnasnansans teesene. | 1896,

18th A, pt. 4 |Descriptions, measurements, rat.ings, and monthly discharge .. | 1895-956.
W 15......... | Descriptions, measurements, and gage helights of streams east 1897.

of the Mississippl River, and Missourl River and tribu-
taries above Kansas River.

W 16......... | Descriptions, measurements, and gage helghts of stream west 1897.
of the Mlssissippl River, except Missouri River and tribu-
taries above Kansas River.

19th A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge. 1897,
W 27......... | Measurements, ratings, and gage heights of streamseast of 1898.
the Mississippl River, and Missourl River and tributariles.
W 28......... | Measurements, ratings, and gage heights of streams west of 1898.
gheinlssissippi River, except Missouri River and tribu-
arlies.
20th A, pt, 4 |Monthly G1SChArge...sevececeaccnrannnn esseeenensea... | 1898,
W 35 o 39... | Descriptions, measurements, gage heights, and ratings.. .| 1899.
21lst A, pt. 4 | Monthly diScharge......ceoevenvoosn tessaeesesassasesasss | 1899,
W 47 to 52... | Descriptions, measurements, gage heights » and ratings.. .

szgsA,sgt < 4. | Monthly Gischarge....uevreurenacnncaasronaranssonoanans
. -+s.. | Descriptions, measurements age hei hts and rati 8. .
W750....0000 | Monthly dlscﬂarge........‘t.%.%.....E.‘.t....‘....?%.‘.‘..... 1s01.

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 Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.
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PUBLICATIONS 9

The records at most of the stations discussed in these reports extend over a serles of
years, Miscellaneous measurements at many points other than regular gaging stations have
been made each year and ;re published under "Miscellaneous discharge measurements" at the
end of each report, the streams and points of measurement listed appearing in the same
relative order as the streams and gaging stations in thz body of the report. An index of
the records obtainsd prior to 1904 has been published in Water-Supply Paper 119.

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

have been collected. These summaries are available 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 gives the numbers and titles of these

reports, arranged alphabetically, some by States and some by drainage basins.

Reports contailning compilations of records of discharge by States and dralnage basins

Report Period Water-Supply
. Paper
STATE
Alabama, Water powers of, with an appendix on stream measurements in 1895-1903 107
Migsissippi.
California, Water resources of, part 1, Stream measurements in Sacra- 1887-1912 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 in the Great 1891-1912 300
Basin and Pacific Coast river basins.
California, southern, Surface water supply of Pacific slope of........... | 1890-1918 447
California, Surface water supply of Sacramento River Basin........... 1895-1927 597-E
California, Surface water supply of San Joaquin River Basin.......... . | 1895-1927 636-D
California, southern, Surface water supply of Pacific slope basins in,... | 1894-1927 636~E
California, Surface water supply of minor San Francisco Bay, northern 1895-1927 637-A
Pacific, and Great basins in.
Colorado, Water resources of. cesee 1884-1900 74
Georgia, Water resources of.. 1895-1905 197

Massachusetts, Surface waters c.af. essscesacens . 1848-1915 415
Massachusetts, Hydrology of, Part 1, Summary of stream-flow and precipi- 1863-1945 1105
tation records.

Nebraska, Surface water supply of... 1894-1906 230
Oregon, Surface water supply of..... 1878-1910 370
Texas, Summary of records of surface 1898-1937 850
Vermont, Surface waters Of cuccieceececcsseressvasncasnnse 1875-1916 424
Washington, Summary of hydrometric data in....c.eceeeeens 1878-1919 482
Washington, Summary of records of surface waters of... teeae 1919-35 870
Wisconsin, northern, Water pPOWEr Of....cecescaceces PR 1895-1905 156
Wyoming, Surface waters of, and their utilization.. sressesesssnasserssses | 1894-1921 469
DRAINAGE BASIN
Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.) and its utilization... | 1888-1914 395
Colorado River, upper (Colo., Utah), and 1ts utilization....ece.seeseeo... | 1897-1927 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 stations on tributaries in lower.

Columbia River Basin, upper (Mont., Idaho), Surface waters of............ | 1898-1938 916
Great Salt Lake Basin, Water pmters Ofcassnes . | 1889-1920 517
Green River (Cole., Utah, 0.) and its utilization . | 1894-1926 618
Kennebec River Basin M.ai.ne¥ Water resources of... . | 1890-1906 198
Milk River. See St. Mary and Milk Rivers.........

Missouri and SE. Mary River Basins (Mont.), Surface T8 0 . | 1881-1938 917
New-Kanawha River Basin (N. C., Va., W. Va.), Surface water supply ‘of.... | 1895-1920 536

Penobscot River Basin (Haine), Water resources Of.ceeecicessscsonsansases | 1904-9 279

Potomac River Basin (D. C., Md., W. Va.,)iveoereenesoansosass 1895-1906 192
Rio Grande Basin (Colo., N. Mex., Tex.), Water resources of... 1888-1913 358
St. Mary and Milk Rivers (Mont., Ca.nad35 Water Supply ofeseeeeessseses.. | 18981917 491
St. Mary River. See St. Mary and Milk Rivers; Missouri and St. Mary

River Basin.
Sevier Lake Basin (Utah), Utilization of surface water resources of . | 1889-1937 920
Susquehanna River Basin (Pa., Md.) Hydrography Of.....eceeceaceosesese . | 1890-1904 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 its water-supply papers. The following table contains a list of

these reports.
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State reports containing compilations of records of discharge

State

Period

Report

Issued by

Colorado......

Dosevasnnse

Connecticut...

DOuevannann
Florida.......
Georgidieesasa

Dovevecannn
Illineis.

Do...
Indiana.

DOusvevoasan

Dosevennann

Kentucky......

Minnesota.....

Mississippi...
Missourl......

Doevecnaans

Montana.......
Do..

Nebraska......
DOsveceneans
New Hampshire.
New Jersey....
Doeesenssnn

Dosesenaann

New Mexico....
North Carolina

DOcecenanns

Dovecennnns
DOseveconsne

Do..

North Dakota..

DOceeeennns
DOueacnannn

Oh10.escsnsens

Do
Do

DOcicacnvas
Oregon.sesesss

DOvecrennns

DOsesennans

1895-1915
19504-47

1857-1928
1903-48

1881-1935

1881-1938

1900-1927
1912-33
1898-1946
1895-1906
1907-19
1908-11
1900-1934
1923-27
1927-30
1873-1932
1873-1940

1941-42

1895-1919
1919-24
1924-28
1928-35
1935-39
1910-20
1903-38

1887-1920
1929-37

1892-1943
1831-48
1909-12

1900-1948
1857-1926

1927-39

1889-1911
1881-1938

1894-1914
1914-28
1889-1922
1892-1928
1928-34
1934-40

1888-1925
1889-1923

1889-1936

1866-1945
1820-1945

1866-1945
1872-1945
1857-1945
1919-21

1882-1938
1882-1944

1898-1921
1898-1944
1902-39
1898-1939
1878-1914
1914-24
1924-30

Bull, 17, Water powers of Alabamd..........
Special Report 20, Water Rescurces and Hy-
drology of southeastern Alabama.
Stream-gaging Rept. l....ccevcivennerannans
Surface Water Resources of Arkansas........

Water resources of Colorado, Appendix 2,
Data on stream-gaging stations of
Colorado.

Water resources of Colorado, Appendix 3,
vols. 1 and 2, Stream-flow data of
Colorado.

Bull. 44, Water resources of Connecticut...

5th biennial report....
Bull. 31, Springs of Florida.....
Bull. 16, Water powers of Georgla.
Bull. 38, Water powers of Georgla..
Water resources of Illinois......
Stream-flow data of Illinols... .
Pub. 72, Surface water supply of Indiana.
Pub. 112, Surface water supply of Indiana..
Stream-rlow records of IOWa.....ceeesaesnen
Water-Supply Bull. 1, Summaries of yearly
and flood flow relating to Iowa streams..
Water-Supply Bull. 2, Surface water
resources of Towa.

Surface waters of KansasS.....iceecvees

+eo.do

Report of Division of Water Resources.
Stream-flow data of Kansas

PR - JUMPRP ceseenas .

Surface waters of Kentucky...ce.oeoavee

Geol. Bull. 16, Surface water supply of
Louisiana.

1st annual report.....ceececoaces

Flow data and draft storage curves for
major streams in Maryland.

Bull. 1, Summary of records of surface
waters of Maryland and the Potomac
River Basin.

Bull. 5, Anne Arundel County Water Resources;

Water-resources investigation of Minne-
sota.

Bull. 68, Surface Waters of Mississippi....

Vol. 20, 2d serles, Water resources of
Missouri.

vol. 26, 2d series, Surface waters of
Missouri.

S5th bilennial report.....ccceceetsacvncccons

Speclal Rept. 10, vols. l-4, Water re-
sources of Montana.

1st hydrographic report........

2d hydrographicC report...ccceeecesacscennce

Annual and statistical report, vol. 12.....

Bull. 33, Surface water supply of New
Jersey.

Specilal Rept. 5, Surface water supply of
New Jersey.

Special Rept.
New Jersey.

Surface water supply of New MexicO.........

Bull. 34, Discharge records of North
Carolina streams.

Bull. 39, Discharge_records of North
Carolina streams.Z

Hydrologic Data on the Neuse River Basin.

Hydrologic Data on the Cape Fear River
Basin.

Hydrologic Data
Basin.

Hydrologic Data
River Basins.

Hydraulic Data on The French Broad River
Basin.

Report to Governor of North Dakota on
flood control.

Surface water in Nerth Dakota...

Supplement B, 4th biennlal report...

9, Surface water supply of

on the Yadkin-Pee Dee River

on the Catawba and Broad

Bull. 73, Ohlo stream flow, Part l.........

Bull. 127, Ohlo stream flow, Part 2........
Bull. 200, Compilation of stream-flow
records of Ohio.

Bull. 111, Ohio stream-dralnage areas and
flow-duration tables.

Bull. 4, Water resources of the State of
Oregon.

Bull. 7, Water resources of the State of
Oregon.,

Bull. 8, Water resources of the State of

Geological Survey of Alabama.
Do

Arkansas Geological Survey.

Arkansas Resources and De-
velopment Commission;
University of Arkansas,
Institute of Science and
Technology. .

State Planning Commission,
Water Conservation Board,
State engineer.

Do.

State Geological and Natural
History Survey.

State Water Commission.

Florida Geological Survey.

Geoéogical Survey of Georgila.

0.

Rivers and Lakes Commission.

Division of Waterways.

Department of Conservation.

State Planning Board.

Iowa Geological Survey.

Do.

Kansas Water Commission.
Do.
State Board of Agriculture.

Do. -
Kentucky Geological Survey.
Department of Conservation.

Maine Water Power Commission.

State Planning Commissilon and
Water Resources Commission.

Department of Geology, Mines,
and Water Resources.

Do.
State Drainage Commission.

Missiesippl Geological Survey.

Missourli Bureau of Geology
and Mines.

Missouri Geological Survey
and Water Resources.

orfice of the State Engineer.

Montana Agricultural Experi-
ment Statilon.

Bureau of Water Power, Irri-
gation, and Dralnage.

Do.

Public Service Commission.

Department of Conservaticn
and Development.

State Water Policy Commiss.on.

Do.

office of the State Englneer.
Department of Conservation
and Development.

Do.
Do.
Do.

Do.
Do.
Do.
State chief engineer.

State Planning Board.

State Water Conservation
Commission.

Engineering Experiment Station,
Ohlo State University.

Do.

Department of Agriculture,
Division of Conservation
and Natural Resources.

Engineering riment Station,
Ohio State Unlversity.

Office of the State Englneer.

Do.

Do,

Oregon.

1 Contains records of yearly discharge only.

2 Contains records of maximum and minimum daily, weekly,

discharge.

and monthly

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 Buéiégga Water resources of the State of Office of the State Engineer.
Doeennn 1936-41 Bull. 10, Water resources of the State of Do.
Oregon.
Pennsylvania.. | 1890-1911 | Report of the Water Supply Commission of Water Supply Commission of
Pennsylvania. Pennsylvania.
DOveinenonses 1928-32 Stream-flow records of Pennsylvania... Department of Forests and
Waters.
Rhode Island.. | 1929-41 7th annual report....veeeescanse cessneata .. | Department of Public Works.
South Carolina | 1884-1946 | Bull. 17, Summary of records of surface South Carolina Research,
water supply of South Carolina. Planning and Development
Board.
1874-1924 | Bull. 34, Water resources of Tennessee3.... Department of Education.
1920-30 Bull. 40, Surface waters of Tennessee. Do.
1889-1905 | 5th biennial report....ceceasscasssses Office of the State Engineer.
1906-10 7th blennial report...... .o Do.
1911-16 10th biennial report....esveecesccss .. .. Do.
1895-1927 | Bull. 31, Water resources of Virginia......| Virginia Geological Survey.
1927-42 Bull. 4, Surface water supply of Virginia Virginia Conservation Com-
(Potomac, Rappahannock, and York River mission.
Basins).
DOuvrnansns 1927-42 Bull. 5, Surface water supply of Virginia Do.
(James River Basin).
DOuieanssas | 1927-42 Bull. 6, Surface water supply of Virginia Do.
(Roanoke and Chowan River Basins).
DOeevsanass | 1927-42 Bull. 7, Surface water supply of Virginia Do.
(New, Tennessee, and Big Sandy River
Basins).
Washington.... | 1878-1933 | Bull. 5, Monthly and yearly summaries of Department of Conservation
hydrometric data. and Development.
Wisconsin..... | 1888-1914 | 1st report of Railroad Commission of Wis- Railroad Commission of Wis-
consin to Leglslature on water powers. consin.
DOuuiaences 1914-23 2d report of Rallrcad Cormmission of Wis- Do.
consin to Legilslature on water powers.

3 Ineludes 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 biennial reports in which are contalned records of discharge: California,
Colorado, Connecticut, Idaho, Indlana, Kansas, Maine, Missourl, Montana, Nebraska, Nevada, New
Mexico, New York (also New York City Board of Water Supply and city of Rochester), North Dakota,
Oregon, Pennsylvania, Rhode Island, Washington, and Wyoming.

The repurts listed in the foregoing tables contaln the customary records of discharge
collected during the systematic operation of gaging stations. Detailed information on
the stage and discharge of many streams during major floods has been included in special
reports on these floods published by the Geclogical Survey. The more recent of these
special reports also contain other pertinent hydrologic information and analyses and compi-
lations of data relating to earlier noteworthy floois. The following list gives the num-

bers and titles of these reports:
Water-Supply

Paper Title
88 The Passaic flood of 1902.
92 The Passalc flood of 1903.
96 Destructive flocds in the United States in 1903.
147 Destructive floods in the United States in 1904.
162 Destruztive floods in the United States in 1905.
334 The Ohio Valley flood of March-April 1913.
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 Soms floods in the Rocky Mountaln region.
636-C The New England flood of November 1927.
771 Floods in the United States, magnituds and freguency.
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 Ma jor Texas floods of 1935.
798 The floods of March 1936, part 1, New England rivers.
799 The floods of March 1936, part 2, Hudson River to Susquehanna River region.
800 The floods of March 1936, part 3, Potomac, James, and upper Ohlo 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 Misgissippi Rivers, January-February, 1937.
842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
842 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, Ohio.
914 Texas floods of 1938 and 1939.
966 Minor floods of 1938 in North Atlantic States.
967-A Flocds of September 1939 in Colorado River Basin below Boulder (Hoover) Dam.
967-B Flood of July 5, 1939, in eastern Kentucky.
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.

940152
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RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a list of gaging stations for the area covefed by this
report at which records of daily discharge were collected during the water year October
1948 to Seplember 1949 by agencies other then 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
Blue Earth River.,.. | Near Rapidan, Minn., at Rapidan 1911-49 Northern States Power Co.
hydroelectric plant.
Cannon River........ Near Cannon Falls, Minn., at Cannon 1921-49 Do.
Falls hydroelectric plant.
Minnesota River..... Near Granite Falls, Minn., at 1928-49 Do.
Minnesota Falls hydroelectric
plant.
Mississippl River,.. | Near Anoka, Minn., at Coon Rapids 1918-49 Do.
hydroelectric plant.
DOveverrennnns +++ | Minneapolls, Minn., at lower-dam 1900-1949 Do.
hydroelectric plant.
2 St. Cloud, Minn., at St. Cloud 1924-49 Dao.
hydroelectric plant.
Doluiveenns Peveen St. Paul, Minn., at Twin City Lock 1925-49 Ford Motor Co.
and Tam.

Note.- The Soll 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 Il1linols, comprising less than 300 acres each, are near Edwardsville (records begin in
1938). The area in Iowa, comprising 3.5 square miles, 1s near Iowa City (records begin in 1925).
These records are in the files of the Soil Consérvation Service.

COOPERATION

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

Illinois: State Department of Reglstration 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, J. H. Nigh, director, succeeded
by K. M. Kunkel, through the Division of Water Resources, C. H. Bechert, director;
State Highway Commission, J. H. Lauer, chairman, succeeded by S. C. Hadden, and
C. E. Vogelgesang, chief engineer, succeeded by R. H. Bower; Indiana Flood Control
and Water Resources Commission, Anton Hulman, Jr., chairman, D. H. Harker, chief
englneer, succeeded by J. I. Perrey: State Board of Health, Dr. L. E. Burney,
commissioner, and B, A. Poole, director, Bureau of Sanitary Engineering; and
city of Fort Wayne Flltration Plant, L. R. Mathews, superintendent.

Iowa: Iowa Geological Survey, H. G. Hershey, director and State geologist;
University 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 Department of Conservation, Division of Waters, C. T. Ekman,
director, succeeded by S. A. Frellsen; State Iron Range Resources and Rehabili-
tation Commission, R. E. Wilson, director; and State Highway Department, M. J.
Hoffmann, Commissioner.

Missouri: Missourl Geological Survey and Water Resources, E. L. Clark,

State geologlist; and State Highway Department, C. W. Brown, chlef englneer.

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

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

Financlal assistance was furnished by the Corps of Engineers in the operation of
219 gaging statlions, of which 69 were in Illinois, 13 in Indiana, 40 in Iowa, 45 in
Minnesota, 12 in Missouri, 9 in North Dakota, 2 in South Dakota, and 99 in Wisconsin.
Financial assistance was also furnished by The Fish and Wildlife Service of the United
States Department of the Interlor in the operation of certain statlons in Wisconsin.

Several gaging stations in the Hudson Bay Basin were maintained from funds appropriated
by the United States Department of State.

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

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

Illinois: korth Counties Hydroelectric Co,, city of Eloomington, and East
Side Levee and Sanitary District.

Iowa: Union Electric Power Co., Interstate Power Co., Iowa Electric Co.,
Iowa Electric Light & Power Co., Des Moines Waterworks, Jacob E. Decker & Sons,
Boone Water Department, Iowa State College, State. University of Iowa, and the
cities of Ames, Cedar Rapids, Des Moines, Iowa City, Marshalltown, Mason City,
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, chlef hydraulic englneer, and J. V. B. Wells, cnlef 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 tollows: In Illinois (except for
Mississippi River at Alton), J. H. Morgan; in Indiana, D. M. Corbett; in Iowa and for
Turtle Creek near Austin, Minn., L. C. Crawford until Sept. 5, 1949, succeeded on Septem-
ber 6, 1943, by V. R. Bennion; in Minnesota (except for St. Croix River near Rush City,
Red River of the North at Halstad and at 0slo and Turtle Creek near Austin), 1n South
Dakota, and for Mississippl River at Prescott and at La Crosse, Wis., P. R. Speer; in
Missouri and for Mississippl River at Alton, Ili., H. C. Bolon; in Montana, A. H. Tuttle;
in North Dakota and for Red River of the North at Halstad and at Oslo, Minn., R. E. Marsh
until January 23, 1949, succeeded on January 24, 1949, by H. M. Erskine; in Wisconsin
(except for Mississippl River at Prescott and La Crosse), and for S$t. Croix River near
Rush City, Minn., F. C. Christopherson.

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

rection of B. J. Peterson, chief, anaual reports section.
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GAGING-STATION RECORDS

HUDSON BAY BASIN

OLDMAN RIVER BASIN

Belly River at .international boundary

(International gaging station)

Location.- Water-stage recorder, lat. 49°00!,

long. 113°40750%, in NW: sec. 2, T. 37 M.,

(unsurveyed), 200 feet south of 1nternat10nal boundary, 11 miles southeast
of Waterton Park, Alberta, and 15 miles northwest of Babb, Mont.

Dralnage area.- 74.8 square miles.

Records available.- May 1947 to September 1949.

Extremes.- Maximum discharge during year, 972 second-feet May 28 (gage height, 4.22 feet);
13.

mInImum daily, 12 second-feet Feb. 12,

1947-49: Maximum discharge, 1,810 second-feet June 17, 1948 (gage height, 5.52
feet); minimum daily,- that of Feb. 12, 13, 1949.

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

which are poor. No regulastion or diversion.

Cooperation.- This is one of the international gaging stations maintained jointly by the
nite ates 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, water year October 1948 to September 1949

Day| Oct Nov. Dec Jan. Feb. Mar Apr June July Aug. Sept
1 84 45.2 26.0 27 18 41 43 329 771 308 224 107
2 82 47.4 23.6 25 15 44 43 317 708 282 228 109
3 59 52 23.0 24 1la 46 | *h44.5 309 675 279 228 105
4 62 49.86 b22 23 14 47 43.6 282 691 298 228 118
5 83 b48 b2l 25 14 48 48.1 253 725 342 221 136
6 59 b44 b21 27 14 47 54 232 754 346 221 124
7 66 b38 b2z 25 15 46 61 224 771 350 211 118
8 58 b2s b22 24 15 46 66 785 329 198 113
9 54 b30 b21 21 16 50 69 708 309 18z 107
10 54 40.3 b2l 18 15 *bh54 70 647 302 179 109
11 83 38.5 b2l 19 13 53 87 577 858 313 170 115
12 &5 39.4 20 20 12 51 94 736 664 333 168 109
13 58 41.2 19 20 12 49 103 852 603 350 1865 107
14 82 44.1 P 21 14 48 111 894 530 387 156 105
15 64 46.3 35 21 15 44 107 894 505 359 148 103
16 87 47.4 32 20 16 2 107 906 510 350 143 166
17 87 41.2 30 20 15 42 111 936 480 325 138 218
18 66 b38 28 19 14 43 124 817 412 294 140 228
19 83 b35 26 17 15 44 150 686 376 271 1486 228
20 80 b34 25 15 17 43 185 603 354 253 146 228
21 60 b34 24 14 23 41 195 588 3486 2486 146 218
22 54 34.9 23 14 27 40 182 614 346 235 143 208
23 52 34.0 22 15 30 42 192 636 367 224 143 198
24 54 30.0 22 18 30 48 238 630 398 228 143 192
25 52 b28 23 17 32 54 253 875 485 242 136 182
26| *51 b28é 24 17 35 52 248 778 500 232 130 176
27 48.5 b21 26 18 37 48 246 888 485 238 124 168
28 46.3 30.0 27 18 38 46 268 966 403 238 118 159
29 46.3 29.2 28 17 - 45 325 363 228 113 153
30 46.3 *32.4 28 17 - 44 346 906 338 224 113 148
31 46.5 - 28 17 - *bh4d - 840 - 224 107 -

Per Runoff
Second- 5 .

Month foot~days Maximum | Minimum Mean sggige Inohes | Acre—feet
October ....................... 1,772.7 87 46.3 57.2 0.765 0.88 3,520
November e 1,123.1 © 52 21 37.4 .500 .56 2,230
December . .. 751.6 35 18 24,2 324 .37 1,490
Calendar year 1948 ......... 88,537.4 1,690 18 242 3.24 44.01 175,600
January ................ 611 27 14 19.7 263 30 1,210
February . . e e 543 38 12 19.4 .259 .27 1,080
March .. 1,430 54 40 46.1 .6186 <71 2,840
April 4,212.2 346 43 140 1.87 2.09 8,350
May . . 19,304 966 224 823 8.33 9.80 38,290
June 16,318 771 338 544 7.27 8.11 32,370
July . 8,917 367 224 288 3.85 4.44 17,690
August Ceenann Ceeee 5,056 228 107 163 2.18 2.51 10,030
September e 4,555 228 103 152 2.03 2.26 9,030
Water year 1948-49.......... 64,593.6 966 12 177 2.37 32.10 128,100

Peak discharge (base, 800 sec.-ft.).- May 17 ( 10 a.m.) 954 sec.-ft.; May 28 (11 a.m. to 5 p.m.)

972 sec.-ft.
* Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.
h Computed from staff-gage reading.

Note.- No gage-height record Dec, 12 to Mar. 9, Mar. 11-30, Apr. 1, 2; discharge computed on basis
of weather records and records for station near Mountain View, Alberta.
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Belly River near Mountain View, Alberta

{International gaging statlon)

Location. - Water-stage recorder, lat, 49°06'. long. 113°42', in NEY sec. 5, T. 2, R. 28
W. Tourth meridian, in Alberta, 13 miles downstream from intake of Mountain View
Irrigation District canal, 5 miles southwest of Mountain View, and 7 miles north of
international boundary. Datum of gage is 4,344.90 feet above mean sea level {Irri-
gation Surveys datum). Prior to Apr. 6, 1949, chain gage at site 20 feet upstream at
same datum.

Drainage area.- 121 square miles.

Records avallable.- October to September 1949 in reports of Geological Survey. November
0 September 1349 in reports of Department of Resources and Development, (anada.

Extremes.- Maximum discharge during year, 1,330 second-feet May 28 (gage height, 3.81
T€eT); minimum observed, 15 second-feet Feb. 13 {gage helght, 1.22 feet).
1011-49: Maximum discharge observed, about 16,000 second-feet June 1908 (gage
?ei%?t, 14,98 feet); minimum observed, 14 second-feet Feb. 8, 1941 (gage height, 1.18
ee .

Remarks.- Records good except those for periods of no gage-height record; which are falr,
and those for periods of ice effect, which are poor.

Cooperation.- This is one of the international gaging stations maintained jointly by the
niter ates 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 1948 to Sep “ber 1949

Day| Oct. Nov Dec. Jan, Feb. Mar., Apr. May June -+ July Aug, Sept.
1 84 62 38 32 20 47 a6l 373 | 1,070 414 198 140
2 a82 a6l 37 31 20 48 66 358 990 383 198 140
3 82 60 36 30 13 50 a72 349 957 378 231 140
4 aB4 a6l 36 29 18 51 78 320 982 404 288 142
5 86 62 35 30 17 52 a92 284 | 1,030 452 284 161
[ aB4 as6 34 32 18 52 106 254 [ 1,030 468 280 175
7 82 49 32 31 18 52 112 259 | 1,050 162 267 167
8 a83 36 31 30 19 50 117 306 | 1,040 446 250 153
9 84 28 30 28 20 43 108 393 973 419 238 158

10 a86 36 30 25 20 54 115 525 871 109 227 161

11 89 46 29 23 19 58 135 706 871 430 216 147

12 a86 49 28 24 17 57 142 894 871 457 205 142

13 82 52 28 25 15 56 137 | 1,040 797 474 201 140

14 a82 a58 36 26 17 55 145§ 1,090 727 513 188 140

15 82 65 44 26 19 54 147 | 1,110 667 496 185 140

16 ag82 a64 *71 25 22 53 147 | 1,130 680 474 175 208

17 82 62 56 24 24 52 150 | 1,240 641 452 172 288

18 a8l a57 43 23 23 51 167 | 1,040 572 399 172 297

19 80 52 30 22 22 50 201 871 525 368 178 288

20 a76 52 30 20 28 48 231 826 502 344 182 293

21 73 50 29 20 34 46 238 ‘894 490 329 182 278

2z a70 50 30 21 38 *43 212 949 502 311 178 255

23 67 43 31 20 *41 56 205 926 513 293 178 246

24 266 42 30 20 41 64 293 918 531 297 178 227

25 65 36 29 22 41 71 302 990 654 311 169 219

26 ab4 32 30 23 42 68 280 1,130 654 293 167 208

27 62 24 30 24 44 65 280 | 1,240 609 259 155 198

28 262 30 31 24 45 60 316 | 1,310 542 235 150 188

29 63 36 32 22 - 56 393 | 1,250 490 231 147 178

30 263 38 33 21 - a57 399 | 1,240 457 219 145 175

31 a62 - 34 20 - *56 - 1,180 - 208 145 -

Second- Runoff 1in
Month foot-days Maximum Minimim Mean acre-feet

October.. .. 2,376 89 62 76.6 4,710

November...... 1,455 65 24 48.5 2,890

December..... 1,073 71 28 34.6 2,130
Calendar year 1948 .......... [ e 135,220 3,110 24 369 L 268,200

January....... 3e 20 24.9 1,530

46 15 25.8 1,430

71 43 54.2 3,330

399 61 182 10,800

1,310 254 819 50,370

1,070 457 743 44,210

513 208 375 23,060

. 288 145 198 2,160

September........ 297 140 193 11,490
Water year 1948-49 .. 84,760 1,310 15 232 168,100

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated or estimated.

Note.- Computed from chain-gage readings made every other day Oct.,1l to Apr. 5. Stage-discharge
relation affected by ice Nov. 7-13, Nov. 19 to Mar. 28.
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North Fork Belly River at international boundary
{International gaging station)

Location.- Water-stage recorder, lat. 48°59120", long. 113°45150", in S% sec. 6, T. 37 N.,
R, 16 W., (unsurveyed), three quarters of a mile south of :Lnternational bounda.ry,

5% miles upstream from mouth, 8 miles southeast of Waterton Park, Alberta, and 173 miles
northwest of Babb, Mont.

Drainage area.- 10.1 square miles.

Records avallable.- September 1947 to September 1949.

Extremes .- Maximm discharge during year, 146 second-feet May 28 (gage height, 3.22 feet);
minimum dally, 0.5 second-foot Feb. 11 13.

1947-49: Maximum discharge, 386 second-feet June 16, 1948 (gage height, 4.28 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 lce effect or no gage-helght record,
Which ave poor. No regulation or diversion.

Cooperation.- This is one of the internatlonal 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 Re-
sources and Development, Canada.

Rating tables, water year 1948-49, except perilods of 1ce effect
(gage height, 1n feet, and discharge, in second-feet

oct. 1 to Mar. 1 Mar. 2 to Sept. 30
1.3 0.8 1.3 1.0 1.7 7.7 2.5 56
l4 1.8 l.a 1.9 1.8 10.8 2.8 86
1.5 3.0 1.5 3.2 2.0 19.5 3.2 143
1.6 5.2 1.8 5.1 2.2 32.0
1.7 8.2

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 6.0 3.0 3.4 1.2 0.7 1.1 1.9 22.8 112 4.0 26.4 9.9
2 6.0 3.0 2.1 1.1 .6 b1.3 2.2 22.2 108 44.0 28.4 10.2
3 6.0 2.7 2.0 1.1 .6 bl.4 2.2 19.0 112 45.6 26.4 9.3
4 6.0 2.7 bl.9 1.1 .6 bl.6 2.4 17.1 118 49.6 26.4 15.7
5 5.5 1.5 pl.8 1.2 .6 1.4 3.1 16.6 124 54 23.9 29.9
6 5.5 bl.3 bl.6 1.3 .6 1.4 3.8 17.6 120 53 22.8 23.4
T{ h5.8 1.0 | bl.5 1.3 N 1.5 4.7 22.8 127 50 21.7 18.5
8 5.5 bl.3 1.4 1.2 7 2.0 5.1 35.2 120 46.4 19.5 16.1
9 5.5 bl.9 1.4 1.1 .6 bl1.8 4.5 52 106 44.0 18.1 14.7
10 5.0 2.2 bl.3 1.0 .8 1.9 5.4 68 105 45.6 17.1 14.3
11 5.0 2.2 bl.2 1.0 .5 1.9 8.3 86 109 46.4 16.1 13.9
12 5.5 2.1 bl.2 1.0 .5 1.8 8.8 | 101 101 51 15,7 13.5
13 5.5 1.4 bl.1 1.1 .5 1.7 6.9 [ 108 87 58 15.2 13.5
14 6.0 1.4 1.0 1.1 .6 1.6 5.9 | 108 80 63 14.3 13.9
15 6.0 1.4 1.5 1.1 .7 1.5 5.9 | 109 75 60 13.5 15.7
16 6.0 1.6 bl.2 1.0 .7 1.5 6.9 112 68 54 13.5 44.0
17 5.5 1.6 1.1 1.0 .6 1.8 9.6 | 115 80 45.6 13.9 43.2
18 5.0 1.4 1.0 .9 .6 1.8 16.1 91 58 38.4 13.9 32.8
19 5.0 1.3 1.0 .8 .6 1.8 20.6 79 59 36.8 14.7 30.6
20 4.5 1.4 1.0 .7 .6 1.9 19.0 90 58 33.6 13.9 32.0
21 4.5 1.2 1.0 7 .6 1.8 13.9 97 59 29.9 14.3 27.8
22 4.5 1.2 1.0 .7 .6 2.4 11.6 | 104 80 28.5 13.9 24.4
23 4.5 1.0 1.0 .7 .7 1.9 15.2 92 61 27.8 13.9 25.4
24 4.5 .9 1.0 .7 .7 2.0 31.3 96 68 29.9 12.8 22.2
25 4.5 b.t 1.0 b.7 .7 1.8 22.8 | 109 90 31,3 13.1 21.7
26 4.5 b.7 1.1 .8 .8 2.4 18,1 | 121 76 27.8 12.4 19.5
27 4.5 bl.5 1.2 .8 .8 2.4 20.6 | 133 62 28.5 11.2 18.1
28 4.3 b2.5 1.2 .8 .9 2.0 31.3 | 138 55 28.5 10.5 16.6
29 4.1 b3.5 1.2 .8 - b2.0 39.2 | 130 53 26.4 10.5 16.1
30 4.1 3.9 1.2 .8 - 2.0 28.5 | 132 47.2 25,7 10.2 16.6
31 3.0 - 1.2 .7 - 1.9 - 126 - 25,7 10.2 -
Per Runoff
Second—~ :
Month foot~days Maximum | Minimum Mean s;\ix?:e Tnohes | Acre~feet
0GLODOT .« ..ot 157.8 6.0 3.0 5.09| 0.504 0.58 313
November e 53.6 3.9 .7 1.79 .177 .20 106
December 41.8 3.4 1.0 1.35 .134 .15 83
Calendar year 1948 ......... 12,455.5 357 .7 3.37 45.86 24,710
JARUATLY ..ot i 29.5 1.3 .7 .95 .094 W1 59
February ............. RPN 18.0 .9 .5 .64 .083 .07 36
March ........... .... 55.0 2.4 1.1 1.77 .175 .20 109
April . 375.6 39.2 1.9 12.5 1.24 1.38 745
May ... 2,568.3 138 16.6 82.8 8.20 9.45 5,090
June . 2,538.2 127 47.2 84.8 8.38 9.35 5,030,
July .. 1,273.0 63 25.7 41.1 4,07 4,89 2,520
August ... 506.4 26.4 10.2 16.3 1.61 1.88 1,000
September 622.1 44.0 9.9 20.7 2.05 2.29 1,230
Water year 1948-49.......... 8,239.3 138 .5 22.6 2.24 30.33 16,320

Peak dischar e (base, 100 sec.-ft. .- May 17 (2 to 6 a.m.) 121 sec.-ft.; May 22 (6 to 11 a.m.) 106
sec.-ft.; 8 a.,m,) 1 ecCa

b Stage-discharge relation affected by ice.

h Computed from staff-gage reading.

Note.- No gage-height record Oct. 1-6, 8-27, Dec. 14, 15, Dec. 17 to Jan. 24, Jan. 26 to Mar. 1,
Mar. 13-17; discharge computed on basis of weather records and records for Belly River at inter-
national boundary.
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Mountain View Irrigation District Canal near Mountain View, Alberta

(International gaging station)

Location.- Staff gage, lat. 49°06', long. 113°41'30", in NWi sec. 4, T. 2,R. 28 W. fourth
meridian, in Alberta, 1 mile downstream from head gate, 5 miles southwest of Mountain
View, and 7 miles north of international boundary.

Records available.- April to November 1949 in reports of Geological Survey. April 1935
To November 1949 in reports of Department of Resources and Development, Canada. Irri-
gatlon seasons only.

Remarks .- Records poor. Canal diverts water from Belly River on right bank for irriga-
Tion in Belly and St. Mary River Basins in Alberta.

Cooperation.- This is one of the internaticnal gaging stations maintained jointly by
€ United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled Jjointly with the Water Resources Division, Department of
Resources and Development, Canada.

Discharge, in second-feet, April to November 1949

Day Apr. May June July Aug. Sept. Oct. Nov.
1 - a34.8 - a52 -
2 - 34,1 - as52 5.4
3 - a34.0 - a27 19.0
4 - 33.8 - - 280
S - a33.0 - - 80
6 - 32.2 - - 53
7 - a33.4 ~ - -
8 - 34.5 - - -
9 - a37.3 - - -
10 - 40.1 - - -
11 - a44.8 - - 27.6
12 - 49.4 - - a89
13 - 249.7 - - 89
14 - 50 - - a84 .
15 - | as1 - - 80
16 - 52 - - a78
17 - | as¢ - - 76
18 - 57 - - 77
19 - as4 - - 76
20 - 50 - - a76
21 - as52 - - 76
22 17.7 55 - - a75
23 a24.5 a54 - - 74
24 31.3 5. - - a3
25 a24.8 46.4 - - 72
26 18.2 - - - . a80
27 28.9 - a34 - 89
28 31.6 - a4s - a4s
29 a33.5 - a4d - -
30 35.4 - a44 - -
31 - - a42 - -
- n
Month fi:igggys Maximum Minimum Mean Eg::fge:t
APril 22-30. . ittt iiererirnoanarrensarnonn 245.9 35.4 17.7 27.3 488
May 1-25. . 1,119.5 57 32.2 44.8 2,220
June...... - - - - -
July 27-31,. 209 45 34 41.8 415
August 1-3... 131 52 27 43.7 260
September, .. - - - - -
OCEOber. . vevtnesrasnavansans . - - - - -
November 2-6, 11-28..,....... .e 1,574.0 89 5.4 68.4 3,120
The Period.......evvuevevreeronrensnnnnnns - - - - 6,500

a No gage-helight record; discharge interpolated, or computed on basis of head-gate operation
records or records for Belly River near Mountain View.

Note.- Canal not in operation before Apr. 22, May 26 to July 26, Aug. 4 to Nov. 1, Nov. 7-10, or
after Nov. 28.
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Waterton River near international boundary
{International gaging station)

Location.- Water-stage recorder, lat. 48°57', long. 113°54!, in NWi sec. 23, T. 37 N.,
. (unsurveyed), 100 féet downstream from mouth of Olson Creek 3 miles south
of international boundar'y, and 7 mlles south of Waterton Park, Alber'ta

Drainage area.- 61.0 square miles.

Records available.- May 1947 to September 1949.

Extremes.- Maximum discharge during year, 1,690 second-feet May 28 (gage height, 5.61

eet); minimum daily, 17 second-feet Feb. 19.
1947-49: Maximum discharge, 2,080 second-feet May 23, 1948 (gage helght, 6.30
feet); minimum daily, 11 second- feet Apr. 4-7, 19

Remarks.- Records good except those for periods of ice ef‘fect or no gage-height record,

~ which are poor. No regulation or diversion.

Cooperation.- This is one of the international gaging stations maintained Jjointly by the
UnIted SPates and Canada under the Boundary Waters Treaty. The records have been
collected and compiled jointly with the Water Resources Division, Department of
Respurces and Development, Canada.

Rating table, water year 1948-49, except perilods of 1lce effect
gage height, in feet, and discharge, 1n second-feet
Shifting-control method used Oct. 6 to Dec. 4, B-ll)

2.1 17 2.8 116 4.0 730

2.2 29 2.8 174 4.5 1,020

2.3 46 3.0 245 5,0 1,320

2.4 87 3.5 472 5.4 1,560

Discharge, in second-feet, water year October 1948 to September 1949
Day| Oct. Nov. Dec Jan. Feb. Mar Apr. May June July Aug . Sept
1 44 27.8 24.2 23 20 26 20.6 433 966 290 201 63
2 42 27.8 25.4 22 20 - 26 20.6 438 912 290 188 61
3 41 32.4 24.2| b23 20 25 20.6 448 936 344 181 59
4 39 32.4 23.0 b2s 20 25 21.8 385 1,050 362 174 81
5 37 30.7 b2z b25 19 25 26.6 335 1,240 414 165 65
6 35.8 29.0 b22 20.6 " 19 25 35.8 299 1,340 390 149 61
T 37.5 29.0 b23 19.4 18 25 52 321 1,360 371 138 59
8 54 29.0 23.0 | *b20 18 25 74 437 1,270 317 127 56
9 54 27.8 23.0 b22 19 *h25 89 646 1,080 308 119 54
10 50 27.8 23.0 23 20 25 96 900 1,080 312 114 56
11 50 26.6 23.0 23 20 24 119 1,150 1,250 335 108 59
12 48.1 26.6 20.6 23 21 22 143 1,330 1,040 344 lo4 54
13 46.0 26.6 | b20 23 21 21 146 1,390 818 339 101 52
14 44.3 29.0 b20 23 21 20 132 1,390 768 348 94 52
15 42.6 34.1 b22 22 21 21 124 1,420 130 330 89 56
16 42.6 32.4 b23 22 21 22 124 1,320 612 308 86 183
17 37.5 29.0 24.2 22 21 24 135 1,400 500 249 86 174
18 35.8 27.8 *24,2 22 19 2! 181 978 404 208 84 138
19 35.8 27.8 24 22 17 25 261 719 371 201 84 135
20 34.1 26.6 25 21 19 25 317 607 390 191 81 138
21 32.4 26.6 22 20 21 24 295 648 423 184 79 130
22 30.7 26.6 22 20 22 23 249 768 497 171 77 121
23 30.7 25.4 22 19 24 23 | 234 780 547 162 79 116
24 30.7 26.6 22 18 25 22 317 692 557 188 77 108
25 34.1 24.2 23 19 26 22 330 763 768 234 74 106
26 32.4 21.8 24 19 *b27 21 308 1,050 577 215 74 98
27 32.4 20.6 24 19 27 21| 321 1,350 462 219 67 94
28 30.7 20.6 24 20 27 21 438 1,530 390 249 67 89
29 29.0 24.2 24 20 - 21 532 1,280 367 234 65 84
30 27.8 23.0 24 20 - h21 497 1,180 330 219 65 81
31 26.6 - 24 20 - 21 - 1,130 - 208 83 -
Per Runoff
Second— N PR
Month M Minimum Mean square
foot-days aximum :1 1; Inches | Acre-feet
October 1,188.6 54 26.6 38.3 0.628 0.72 2,360
November . . . 819.8 34.1 20.6 27.3 .448 .50 1,630
December 713.8 25.4 20 23.0 <377 .43 1,420
1,880 11 231 3.79 51.49 167,600
26 18 21.3 +349 .40 1,310
27 17 21.2 348 .36 1,180
26 20 23.3 382 44 1,430
532 20.8 188 3.10 3.46 11,230
1,530 299 888 14.6 16.83 54,580
1,360 330 768 12.6 14.08 45,690
414 162 275 4.51 5.20 16,930
201 83 105 1.72 1.98 6,470
183 52 88.8 1.46 1.63 5,280
.

Water year 1948-49 .......... 75,366.2 | 1,530 17 206 3.38 46.01 149,500

Peak discharge (base, 1,100 sec.-ft.).- May 15 (6 a.m.) 1,480 sec.-ft.; May 28 (5 a.m.) 1,690 sec.-
f£t.; June 7 (3 a.m.) 1,460 sec.-ft.; June 11 (4 a.m.) 1,370 sec.-ft.

* Winter discharge measurement made on this day.

b Stage-discharge relation affectedé by 1ce.

h Computed from staff-gage reading.

Note. No gage-height record Oct. 1-5, Dec. 19 to Jan. 2, Jan. 10 to Feb. 26, Feb. 28 to Mar. 8,

T10-29, 31; discharge computed on basis of 6 discharge measurements, weather records, and records

for statians on nearby streams.
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Waterton River near Waterton Park, Alberta

(International gaging station)

Location.- Water-stage recorder, lat. 40°07), long. 115°&07, in NE! zee. 8, T, 2, R. 20
ourth meridian, in Alverta, on right bank near lower end of Waterton Lakes, 200
feet downstream from highway bmdge, a quarter of a mile upztream from Crooked Creek
5 miles northeact of Waterton Park. Prior to Mar. 1f wire-weight gage at slte 200
feet upstream at same datum.

Drainage area.- 238 square miles,

Records available.- October 1248 to September 1949 in reports of Geological Survey. June
2 0 Ruguet 1933 and March 194§ to Ceptember 1249 in reports of Department of
Resources and Development, Canada. No winter records 1935, 1333.

Extremes, - Maximum discharge during year, 3,320 second-feet lMay 17 (gage height, 35.52
eet); minimum observed, 61 second-feet Nov. £7, Feb, 1€,
1908-33, 1946-49: Maximum discharge otserved, about 57,000 second-feev June €, 1908
(gage hel%hf 12.00 feet); minimum observed, 42 second-feet Dec, 1, 191u (gage height
2.11 feet

Remarke.- Records good ezcept those for periods of no gage-height record, which are fair.
No regulation or diversion. Flow affected by natural storage in Waterton Lakes.

Cooperation.- This is one of the international gaging stations maintained Jjointly by the
mited ntates and Canada under the Boundary Waters Treaty. Records have been collected
and compiled Jointly with the Water Resources Divislon, Department of Resonrces and
Development, Canada,

Discharge, in second-feet, water year October 1%48 to September 1949

Day| Oct Nov Dec Jan Feb Mar Apr May June July Aug. Sept
1 101 78 68 66 74 117 299 9z4 | 2,790 88R 498 167
2 100 90 7¢ a8 71 110 alou 938 | 2,A30 812 482 165
3 114 96 68 a7l a70 113 aloo 938 | 2,500 7717 4F5 185
4 114 87 76 74 68 120 alor 899 | 2,430 755 457 187
5 107 EElY 68 84 68 113 aloz 874 | C,480 766 | 432 178
6 104 a3 64 81 66 117 alo4 836 | 2,590 766 416 181
T 114 as 71 90 66 110 106 799 | 2,630 755 400 183
8 107 96 71 93 64 117 108 812 | 7,650 722 387 178
9 110 ass 68 90 61 124 106 ez | 2,810 700 344 176
10 107 a1 71 84 56 alls 138 | 1,140 | 2,410 689 220 174
11 33 71 71 81 66 113 144 | 1,510 | 2,330 679 300 178
12 107 74 71 aBé 66 106 150 | 2,080 | 2,080 879 284 | 185
13 104 74 71 20 78 113 181 | ,500 | 2,140 £89 275 176
14 101 84 76 78 a7z 110 215 | 7,770 | 1,910 733 25¢ 170
15 107 84 78 78 &6 117 244 | 0,370 | 1,700 722 033 176
i
16 110 488 81 | a76 | 61 117 236 | 3,020 ( 1,620 733 274 197
17 107 93 71 74 aro 117 248 | 3,300 | 1,510 A8g 215 224
18 alne 87 66 a76 73 100 308 | 3,150 | 1,350 €20 209 224
19 104 81 64 78 87 al?s 394 | 1,740 | 1,230 800 207 233
20 107 28 64 | 78 87 alss 490 | 2,410 | 1,150 581 204 239
i |
21 101 101 e | 76 | 87 all5 | 526 | 2,330 | 1,100 544 139 248
22 96 101 88 81 ass 107 562 | 2,330 | 1,050 507 207 248
23 9e 288 74 78 | 90 al04 570 | 2,280 | 1,030 473 139 244
24 96 74 68 71, 99 al02 659 | 2,300 ' 1,070 490 197 244
25 93 66 28 74 99 alon 859 | 0,220 | 1,150 516 192 244
!
26 | 87 anrd €6, 71 | 106 a98 | 700 | 2,330 1 1,200 473 190 cad
27 84 61 £8 | 76 117 adF | 700 | 2,830 | 1,180 490 183 239
28 84 74 71 74 { 117 298 | 755 | 2,970 | 1,120 526 181 239
29 81 58 71 78 | - ag7 849 | 7,040 | 1,040 526 176 n36
30 84 64 71 74 - ag98 | 899 | 3,000 982 526 174 233
31 78 - 53 76 L - a9 B N 498 170 -
_ L _ Lo~ _
[ Second— [ Runoff
Month | foot-days Maximum | Minimum hnches Acre—fcet
October . . T,12¢ 170 " T‘ 0.48 £,200
November R R .. R 2,490 101 €1 ) 4,940
December . R 2,171 81 A4 .33 4,310
Calendar year . - - - - - - -
January . . L 2,475 9z i3 78.° | i) 4,810
February N R 2,208 117 61 78.3 ! JF4 4,390
March . L 3,43 128 o6 111 = 5,810
April - . 10,557 q39 92 3se ( 1.R5 20,940
May . . . .. L. 63,85C 3,300 739 . ,06¢ 9.93 176,800
June . . . . . 53,897 2,790 L 1,800 l H.43 106,300
July ....... . .. 19,922 886 473 A4z 7011 39,510
August .. B . . 8,R73 498 170 TBU 1.38 17,200
September i , 6,157 248 155 z0f .94 12,210
Water year 1946-49 .. 178,302 3,300 61 440 27.95 354,800

a No gage-heilght record; discharge interpolated, or computed on basis of weather records and
records for station near international boundary.
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Street Creek at international boundary

(International gaging station)

Loeation.- Water-stage recorder, lat. 48°59'20", long. 113°52'40", in NE} sec. 11, T. 37
7 18 W. (unsurveyed), half a mile ups tream from mouth, ‘chree quartprs of a mile
south of international bc-u.ndary. and 5 miles south of Waturton Park, Alberta.

Drainage area.- 6.0 square miles.

Records avallable.- October 1947 to September 1949.

Extremes.- Mazimum iischarge during year, 94 second-feet May £7 (gage height, 2.40 feet);
mininmum recorded, 0.3 second-foot Wov. 5 {gage height, 0.6C foot), uut may have been
less durirg winter period.

1947-19: Maximum discharge, 142 second-feet Oct. 19, 1947 (gage height, 2.63 feet);
no flow Mar. 1 to Apr. 14, 1848.

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

Cooperation.- This is one of the international gaging stations maintained jointly by the
Ced ctates and Canads 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 1948 to September 1943

Day| Oct. Nov. Dec. Jan Feb Mar._ Apr June July Aug Sept
1 c.8 v.s N ‘] *0.5 H 56 £.8 5.3 1.1
2 .7 .6 a.g £ 55 11.8 5.1 1.1
3 .5 .5 2.6 19.7 8 1.1 5.1 1.1
4 .7 .6 al 16.3 €4 13.5 4.9 z.4
5 9 4 a0.5 ad.5 ad 14.5 63 14.5 4.7 4.5
6 .8 .5 ag 12.6 63 o 14.T 4.2 3.6
7 .9 .6 all 23.3 €3 10.8 3.8 3.5
8 1.c .5 ale 36.6 56 11.5 3.5 3.7
9 1.1 .5 h.5 ¢ h.s| alo H 46.6 | 10.5 3.2 c.8
10 1.1 .5 N N al2 68 45.1 9.9 5.0 3.0
11 1.1 .5 als 77 45.8 10.2 2.8 z.9
12 1.1 .5 14.6 81 39.5 10.8 C.€ 3.2
13 1.0 .4 3.6 81 31.7 13.0 2.3 1.0
14 .9 .6 7.3 78 8.0 13.2 C.2 1.5
15 .9 .6 a.5 7.3 8 Z6.6 12.5 .1 5.5
al.5 a0.5
16 .8 & 10.2 77 2 11.8 T.0 15.5
17 9 .5 15.2 80 z 10.2 1.9 17.0
18 .8 .5 zz.6 55 H 8.3 1.8 .2
19 .8 .7 ce.2 45.8 < 8.1 1.9 5
20 .8 .5 b i Z4.4 s2 e 7.6 1.8 2
a.5
21 7 4 N 57 i5.¢ €.3 1.8 10.2
22 .7 4 56 24.8 5.8 1.8 8.9
23 .6 .4 48.3 23.9 5.3 1.6 7.8
24 .6 .5 53 25.0 £.0 1.8 6.8
25 7 .5 2.6 72 25.7 6.0 1.9 6.3
26 .6 a.s 78 20.5 6.0 1.8 5.8
27 .6 2.5 84 19.3 6.5 1.6 5.3
28 .5 a.s J 83 16.7 6.3 1.5 4.9
29 .6 a.5 - 70 15.6 5.8 1.4 4.5
30 .5 a.5 - *.6 €8 4.2 5.3 1.3 4.7
31 .5 - - a.6 - 62 - 5.3 1.2 -
Y J
Per Runoff
Second~ s ini

Month foot-days Maximum | Minimum Mean S’qnli]?;‘e Tnohes | Acre—Teot

October .. ... ........... . 24.5 1.2 0.5 0.13 0.15 49
November . e 15.4 7 .4 .08 .09 31
December . ... .... ... .. ... 15.5 - - 08 .09 31
Calendar year 1948 ...... ... 5,343.2 125 0 2.43| 33.12 10,600
January ..... P 15.5 - - .08 .09 31
February . e N 14.0 - - .08 .08 28
March .. 16.6 - - Net] .10 33
April 482.7 42.3 .6 z.58 2.99 957
May ... 1,729.2 a4 14.5 9.30| 10.72 3,430
June . . 1,075.2 €4 14.2 5.97 £.66 2,130
July .. 293.9 14.5 5.3 1.58 1.82 583
August . ... 81.5 5.3 1.z .44 .51 152
September . 182.0 17.0 1.1 6.07 1.01 1.13 381
Water year 1948-49 .. ... . 3,346.0 84 4 10.8 1.80] 24.43 7,830

Peak dlscharge;jbase, 80 sec.-ft.).- May 12 (9 p.m.) 86 sec.-ft.; May 16 (9 p.m.) 84 sec.-ft.;
May C7 (5 to 11 p.m.] 94 sec.-rt.

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of Z discharge measurements, weather records,
and records for stations on nearby streams.

h Computed from staff-gage reading.
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Boundary Creek at international boundary
(International gaging station)

Location, - Water-stage recorder, lat. 48°59/50", long. 113°54120", in NEL sec. 3, T. 37
., R. 18 W. (unsgrveyed), 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 1949,

Extremes. - Maximum discharge during year, °95 second-feet May 28 (gage lelght, 4.° H
- mAmmn datly, 5.5 second-feet Feb 15, v 58 {gage helent, 4.25 feet];
7-43: aximum discharge, 504 secord-feet May 22, 1948 (gage height, 4.6 H

minimum daily, 4.0 second-feet Mar. £3-26, Apr. '_«-g, 1e, 1948Fg ge helgnt, 0 feet);

Remarks.- Records falr except those for periods of ice effect or doubtful or no gage-
eIght record, which are poor. No regulation or diversion.

Cooperafion.- This is one of the internarional gaging stations muintalned Joiutly by the
TUNITed Cfateg and Manada under the Boundary Walers Treaty. The records have been
collected and compilea jointly with the Water Rescnrces Division, Department of Re-
sourres and Development, Cunada.
Rating table, water year 1948-43, except periods of ice effect
(gage height, in feet, and discharge, in second-feet)
(Shifting-control method used Oct. 1-7, 24, Sept. 16-30)

2.0 4.3 2.5 27 3.3 143
2.1 6.7 2.6 35 3.6 215
2.2 9.8 2.7 44 3.9 295
2.5 14 2.8 55 1.2 381
2.4 20 3.0 85
Discharge, in second-feet, water year October 1948 to September 1349
Day| Oct. Nov Dec. Jan Feb. Mar Apr May June July Aug Sept.
1 20.0 10.2 12.0 10.0 6.0 14.0 *8.9 104 315 100 65 18.8
2 21.4 10.2 12.0 b9.5 5.0 13.5 NS 108 312 99 62 18.8
3 18.8 10.2 11.5 b9.0 5.0 13.0 9.8 108 323 29 51 18.8
4 17.86 10.2 10.5 b3.0 6.0 12.3 1.5 100 332 100 58 19.4
5 14.6 9.8 10.0 10.0 6.5 2.3 15.2 83 335 108 54 20.0
6 10.6 9.8 9.5 10.0 6.5 11.5 17.8 83 332 108 51 19.4
7 11,1 9.8 9.0 10.0 6.5 10.2 19.4 29 335 104 48.4 18.8
8 13.0 9.8 9.0 9.5 6.5 10.0 20.0 134 312 95 44.0 18.2
9 15.0 10.6 9.0 *9.5 6.5 8.5 18.8 183 284 90 40.4 17.6
10 15.0 10.6 9.5 9.0 7.0 8.0 20.7 218 284 20 38.5 17.6
11 14.5 10.2 9.0 95 6.5 *8,0 25.6 271 292 95 35.9 17.0
12 14,0 10.2 8.5 9.5 6.0 8.0 27.8 231 263 102 35.0 17.0
13 13.5 9.8 8.5 9.5 6.0 7.5 27.0 228 236 100 33.4 17.0
14 13.5 10,2 9.0 9.5 6.5 7.0 31.0 225 220 99 31.0 17.0
15 13.0 10.2 9.5 9.0 7.0 7.5 32.6 254 205 97 29.4 18.2
16 13.0 10.2 9.0 9.0 7.0 7.5 34.2 257 190 94 28.6 48.8
17 12,5 10.6 9.5 8.5 7.0 8.0 37.7 290 176 85 27.0 48.4
18 12.5 11.1 9.5 8.0 6.0 9.0 5z 236 153 75 27.0 44.0
19 12.0 11.9] *10.0 8.0 5.5 9.5 71 223 152 72 27.0 42.2
20 12.0 10.2 10.0 7.5 6.0 8.9 80 225 152 71 27.0 42.2
21 11.5 10.2 8.5 7.5 7.0 8.9 68 241 150 66 26.3 40.4
22 11.5 10.2 9.0 7.0 9.0 8.9 56 268 154 63 26.3 37.7
23 1115 10.6 8.5 7.0 11.0 8.2 56 279 157 58 26.3 36.8
24 11.5 11.1 9.0 6.5 13.0 7.9 80 279 171 72 25.6 34.2
25 11.1 11.1 9.0 6.5 14.0 7.9 71 306 202 82 26.3 32.6
26 11.1 11.1 9.5 7.0 14.5 8.2 66 346 168 77 04.9 31.8
27 10.6 11.5 9.0 7.0 14.5 7.9 71 352 145 82 24.2 29.4
28 10.6 11.5 9.5 7.0 14.0 7.9] 102 366 130 83 22.8 2846
29 10.6 11.5 9.0 7.0 - 7.9 130 361 119 77 21.4 27.8
30 10.2 12.0 9.5 7.0 - 8.2 | 117 352 110 72 20.7 27.8
31 10.2 - 9.5 6.5 - 8.2 ~ 332 - 69 20.0 -
Per Runof f
Second~ . 5
1. Minimum M E
Month foot—days | Maximum ean i25® [Tnohes | Acre—feet
October 408.0 21.4 10.2 13.2 0.629 0.73 809
November 316.6 12.0 9.8 10.6 .56 628
December . 294.5 12.0 8.5 9.50 .52 584
Calendar year 1948 ..... ... 25,655.1 456 4.0 70.1 3.34 45.45 50,880
January ........ 259.5 10.0 6.5 8.37 .399 46 515
February 224.0 14.5 5.5 8.00 +381 40 444
March . 284.3 14.0 7.0 9.17 .437 .50 564
April .. 1,387.6 130 8.9 46.3 2,20 2.46 2,750
May ... 7,142 366 83 230 11.0 12.68 14,170
June . .. 6,715 335 110 224 10.7 11.94 13,320
July .. 2,684 108 58 86.6 4.12 4.75 5,320
August .. 1,088.5 65 20.0 35.1 1.67 1.92 2,160
September 826.3 48.8 17.0 27.5 1.31 1.46 1,640
Water year 1948-49 .......... 21,630.3 366 5.5 59.3 2.82 38.38 42,900

Peak discharge (base, 270 sec.-ft.).~ May 11 (8 p.m.) 282 sec.-ft.; May 17 (3 to 6 a.m.) 317 sec.-
ft.; May 28 (3 a.m.) 396 sec.-1t.

* Winter discharge measurement made on this day. .

Note.- Stage-discharge relation affected by ice Nov. 28 to Mar. 3, Mar 8-18, 23-31. Doubtful
gage-height record Oct. 8-23; no gage-height record Jan. 21 to Feb. 25, Feb. 27 to Mar. 3; discharge
computed on basis of 3 discharge measurements, weather records, and records for nearby stations on
daterton River.

949152 0 - 51 - 3

a1
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&t. Mary Lake near ft. Mary, Mont.

Locaticn.- Water-stage recorder, lat. 48°44', long. 113°26', in NE% sec, 4, T, 34 N., R,
IZW., 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 1949 (incomplete),
Extremes.- Maximum gage height during year, 5.40 feet May 30; minimum recorded, 0.31 foot
ov. 27.
1929-49: Maximum gage height recorded, 7.04 feet June 5, 1948; minimum observed,
1,0& foot Dec. 16, 29, 30, 1929, Jan. 1, 1930,

Remarks.- No diversion.

Gage height., in feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept .
1 1.01 0.69 - 5.21 3.33 2.45 1.57
2 .9 .68 - 5,02 .21 2.45 1.52
3 .95 .88 - 4.85 3.18 2.45 1.50
4 .96 69 - 4.84 3.20 2.45 1.52
5 -97 .61 - 4.88 3.22 2.43 1.59
6 .97 .54 2,93 4.99 3.2 2.39 1.63
7 .98 53 2.86 5.13 z.28 2.37 1.88
8 1.02 .5¢ 2,87 5.19 3.2 2.34 1.62
9 1.07 49 2.99 5.14 3.18 2.23 1.60

10 1.07 45 3.2 5.04 3.15 2.17 1.57

11 1.07 49 2.7 5.07 3.14 2.13 1.58

12 1.11 48 4.17 5.04 3.16 2.08 1.59

13 1.10 .47 4,61 4.87 3.17 2.07 1.55

14 1.18 .45 4,90 4.68 3.17 1.97 1.53

15 1.14 .44 5.14 4.48 3.17 1.92 1.53

. td

16 1.17 .45 5.25 4,32 z.17 1.87 1.90

17 1.15 .45 5.20 4.12 3.11 1.85 2.21

18 1.08 .43 5.2 3.89 2.96 1.81 2.36

19 1.08 .39 4.96 3.686 2.89 1.81 2.41

20 1.07 .38 4.65 3.54 2.86 1.82 2.47

21 1.08 .40 4.45 3.43 2.79 1.81 2.47

22 1.00 .41 4.42 3.42 2.72 1.79 2.45

23 .97 .37 4.55 3,48 2.68 1.80 2.44

24 .97 .33 4.48 3.53 2.85 1.78 2.41

25 .95 .34 4.47 3.81 2.65 1.77 2.40

26 .91 .33 4.60 3.93 2.55 1.72 2.36

27 .88 .33 4.88 3.87 2.54 1.68 2,35

28 .86 - 5.24 3.74 2.53 1.87 2.30

29 -84 - 5.3F 3.64 2.53 1.83 2.27

30 .82 - 5.37 3.50 2,48 1.80 2.21

31 -69 - 5.35 - 2.46 1.59 -
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Lower St. Mary Lake near Babb, Mont.
Location.- Water-stage recorder, lat. 48°50', long. 113°25', NE% sec. 3, T. 35 N., R. 14
A 1f a mile upstream from outlet and 2 miles southeast of Babb.
Records available.- May 1929 to September 1949 {incomplete).
Extremes.- Maximum gage height during year, 3.11 feet probably May 31, from recorded range
In stage; minimum recorded, -0.67 foot Nov. 27.
" 19%2-49:44Maximum gage height, 6.25 feet June 6, 1948; minimum recorded, -0.76 foot
ar. , 1944,

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

Gage helght, in feet, water year October 1948 to September 1949

Day| Oct Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 0.55| -0.47| -0.65| -0.50 - -0.53 1.07 - 1.80 1.56 1.13
2 .48 ~.47 -.64 -.49 - -.51 1.28 - 1.68 1.55 1.09
3 .39 -.46 -.64 -.49 - -.50 1.48 - 1.61 1.54 1.08
4 .25 -.47 -.66 -.48 - -.48 1.57 2.79 1.58 1.53 1.11
5 .20 -.48 -.66 -.45 - -.45 1.60 2.84 1.60 1.53 1.17
6 .13 -.49 - - - -.43 1.60 2.90 1.65 1.53 1.16
7 .08 -.51 - - - -.41 1.57 3.00 1.70 1.52 1.17
8 .04 -.52 - - - -.39 1.58 3.04 1.74 1.50 1.16
9 -.02 -.54 - - - -.58 1.62 3.07 1.77 1.43 1.15

10 -.03 -.55 - - -.38 1.72 3.03 1.78 1.40 1.15

11 -.05 -.55 - h-.45 - -.36 1.92 3.00 1.74 1.36 L.16

12 -.06 -.55 - - h-0.50 -.34 2.18 2.99 1.77 1.33 1.14

13 -.07 -.55 - - - -.34 2.51 2.98 1.77 1.31 1.08

14| -.o8 -.54 - - - -.33 2.74 2.91 1.75 1.26 .97

15 -.10 -.55 - - - -.32 2.88 2.79 1.72 1.23 .87

16 -.13 -.59 - - -.30 2.97 2.67 1.76 1.21 .85

17 -.15 -.58 - - - -.28 3.05 2.54 1.73 1.18 .92

18 - -.57 - h-.46 -.55 -.22 3.07 2.31 1.71 1.16 .97

19 - -.57 - - -.56 -.15 2.92 2.04 1.68 1.20 1.04

20 - -.60 - -.53 -.08 2.70 1.78 1.64 1.20 .93

21 - -.59 - - -.50 .00 2.48 1.61 1.62 1.20 .82

22 - -.59 - - -.49 .07 2.37 1.53 1.60 1.20 .73

23 - -.60 - - -.48 .15 2.37 1.58 1.60 1.20 .66

24 - -.61 - - -.48 .32 2.38 1.71 1.63 1.19 .62

25 -.38 -.61 - - -.48 .39 2.34 1.96 1.63 1.18 .60

26 -.38 -.62 - - -.48 .47 2.37 2.15 1.69 1.17 .58

27 - -.62 - - -.48 .54 2.50 2.2 1.61 1.15 .55

28| h-.38 -.63 - - -.49 .63 - 2.16 1.62 1.13 .52

29 - -.63 -.54 - -.50 .73 - 2.05 1.60 1.12 .48

30 -.44 -.64 -.53 - -.51 .84 - 1.92 1.58 1.13 .45

31 -.45 - -.52 - -.52 - - - 1.56 1.14 -

h Staff-gage reading.
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St. Mary River near Babb, Mont.

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

Drainage area.- 278 square miles {including area drained by Swiftcurrent Creek above point
ol diversion into St. Mary Lake since Oct. 1, 1915).

Records avallable.- April 1902 to September 1925, May 1929 to September 1932, October 1934
TG Sepvember 1949 (summers only since 1924).

Extremes.- Maximum discharge during year, 1,990 second-feet May 14 (gage height, 5.14
get); minimum observed, 60 second-feet Mar. 31 (gage height, 1.18 feet), result of
discharge measurement,
1902-25, 1922-32, 1934-49: Maximum discharge observed, 7,980 second-feet June 5,
%928 (gage height, 9.4 feet, estimated); minimum observed, 2 second-feet Oct. 19,
945,

Remarks.- Records good except those for period of no gage-height record, which are fair.
ntire flow of 3wiftecurrent Creek below Sherburne Iake Reservoir 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.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 418 90 - 540 1,690 822 410 146
2 385 90 b 513 1,580 530 405 138
3 343 89 - 480 1,440 480 393 138
4 304 91 - 515 1,440 460 285 146
5 276 93 555 1,490 480 385 171
8 249 87 - 585 1,550 505 377 167
7 230 - - 525 1,620 540 377 160
8 210 - - 520 1,670 570 361 158
9 200 - - 545 1,680 590 324 153
10 192 - - 616 1,630 595 300 146
11 183 - - 732 1,600 570 276 155
12 181 - - 922 1,610 580 260 148
13 177 - - 1,160 1,590 585 246 129
14 179 - - 1,670 1,590 585 214 129
15 163 - - 1,500 1,400 555 198 179
16 160 - - 1,590 1,310 580 18 205
17 153 - - 1,650 1,200 560 169 235
18 145 - - 1,680 1,030 540 alés 263
19 142 - - 1,550 832 520 al86 304
20 135 - - 1,350 650 495 al182 249
21 130 - - 1,200 520 470 als4 380
22 125 - - 1,110 446 465 alBs 480
23 120 - - 1,110 470 455 al84 455
24 117 h354 1,110 555 475 al7’s 441
25 116 - 354 1,090 704 485 175 428
26 109 - 273 1,110 844 455 163 423
27 109 - 222 1,200 904 460 158 414
28 1oz - 267 1,370 850 460 148 401
29 97 - 32 1,550 765 450 145 389
30 106 - 397 1,690 699 432 146 373
31 95 - +60 - 1,730 - 418 151 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
October 11,200
November 1-6.v..... . 1,070
December............. -
Calendar year = ..... EEERERR R ceeannn - - - - -
January - - -
February. - - -
March... - - -
222 313 4,350
480 1,079 66,340
446 1,176 69,990
418 515 31,650
145 245 15,090
129 257 15,310
Water year = L....i.ciiiiiiiens PPN - - - - -

t+ Result of discharge measurement.

a No gage-height record; discharge computed on basis of records for Lower St. Mary Lake near Babb
and St. Mary Canal in intake, near Babb.

h Computed from staff-gage reading.
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St. Mary River near Kimball, Albterta

(International gaging station)

Location.- Water-stage recorder, lat. 49°04', long. 113°14', in SWi sec. 25, T. 1, R. 25
W. fourth meridian, 1% miles southwest of Kimball and 4 miles north of international
boundary. Datum of gage is 3,917 feet above mean sea level (Dominion Water and Power
Bureau levels). Wire-weight gage at site 3 miles downstream used Nov. 19 to Apr. 7.

Drainage area.- 497 square miles.

Records available,- January 1913 to Septemter 1949, September 1902 to December 1912 at
site hall a mile north of international boundary. 1905 to 1212 at site half a mile
downstream, published in reports of Department of Resources and Development, Canada.

Extremes.- Maximum discharge during year, £,570 second-feet May 14 (gage height, 4.98
€et ), minimum daily, 58 seconi-feet Jan. 8-10.
1902-49: Maximum discharge, 18,000 second-feet (estimated) June 5, 1308; minimum,
16 second-feet Nov. 22, 19436.

Remarks.- Records excellent except those for perlods 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
station., Flow regulated by Sherburne Lake Reservoir on Swiftcurrent Creek. Wire-
welght gage read about three times weekly.

Cooperation.- This is one of the international gaging stations maintained jointly by the
nite ates 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, water year October 1948 to September 1949

Day} Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug, Sept.
1 516 142 90 82 74 121 154 691 2,120 792 540 220
2 487 139 90 82 72 *121 154 768 2,010 710 634 220
3 446 139 85 77 72 121 *154 686 1,880 646 529 216
4 414 135 82 69 72 124 318 710 1,840 640 518 232
5 393 128 82 64 69 124 354 735 1,860 657 613 302
6 368 128 82 62 69 124 345 741 1,890 663 518 289
7 347 117 82 60 69 128 *336 728 1,940 692 513 272
8 331 110 82 58 69 128 272 716 1,970 704 497 272
9 319 117 82 58 72 124 228 747 1,970 735 461 259

10 307 124 32 58 72 121 247 846 1,90 735 435 251

11 299 114 82 €0 72 107 284 1,010 1,890 728 405 272

12 287 106" 82 62 72 g0 297 1,240 1,880 759 385 263

13 283 1lo 82 64 72 80 259 1,530 1,850 759 371 243

14 283 106 82 64 74 77 263 1,99 1,760 753 342 220

15 272 124 *82 64 77 20 280 1,930 1,870 722 328 284

16 260 110 77 67 77 114 289 1,920 1,610 735 3086 342

17 256 106 74 67 77 117 297 2,040 1,510 716 289 371

18 240 103 77 67 72 121 320 2,010 1,330 692 268 405

19 233 *104 80 60 74 124 333 1,940 1,110 669 280 445

20 225 80 80 6C 17 133 361 1,890 918 640 289 425

21 217 87 80 58 80 137 366 1,790 772 611 289 455

22 206 2 77 58 82 141 376 1,700 692 6500 284 617

23 194 77 77 58 80 *146 400 1,700 681 589 284 594

24 187 77 77 60 107 146 482 1,660 741 600 289 578

25 187 85 80 62 *124 146 556 1,560 911 611 284 556

26 176 90 80 64 124 146 521 1,590 1,050 594 272 545

27 168 93 80 69 124 150 415 1,670 1,120 611 255 529

28 153 97 82 *77 121 150 471| 1,850 | 1,080 611 243 513

29 153 97 82 77 - 150 534 1,980 973 584 232 492

30 157 80 82 77 - 150 594 2,140 896 567 232 482

31 153 - 85 77 - 150 - 2,200 - 580 228 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet

October. .. 8,517 516 153 275 16,890
November. .. 3,227 142
December. . 2,519 90
2,200
43,844 2,120
20,675 792
11,213 540

11,164 617 216 372 22,140

Water year 1948-49 ....... SN . 164,386 2,200 58 450 326,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 19 to Apr. 7.
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2t. Mary Canal at intake, near Babb, Mont.

(International gaging station)

Location.- Water-ztage recorder, lat. 48°51', long. 113°25!,
R. I W., 600 feet downstream from intake of canal on Blackfeet Indian Keservation and

1'mile east of Babb.

in NWiNEL sec. 27, T, 36 N.,

Records available.- 1918-43 (irrigation seasons only).

Remarks.- Records good.

This water then flows

Canal diverte water from west bank of 2t. Mary River near Babl
T and dischargee it into North Forl: Milk River.

in the natural

channel of Milk River through Canada and bacl into Montana where it 1s uged for
irrigation in Milk River Valley east of Havre.
River at Kennedy Creek and St. Mary ecroscings.

Some water may be returned to St. Mary

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

nite

Resources and Development, Canada.

CTates and Canada under the Boundary Waters Treaty.
collected and compiled jointly with the Water Resources

The records have been
Division, Department of

Discharge, in second-feet, water year October 1948 to September 1949

Day| O-t Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 - 214 624 16 6818 582

2 - 37 619 B11 618 58u

3 - 551 612 /OB 615 580

4 - 537 612 607 614 584

5 550 625 607 615 588

6 - 590 625 609 615 586

7 - 595 626 611 612 €85

8 - 807 630 615 611 585

9 - 608 630 616 609 584

10 - 619 630 818 605 584
11 - 643 R3O0 f16 6802 588
12 - €52 £30 £18 600 584
13 - 656 630 618 593 578
14 - 353 B2 616 594 502
15 - 627 625 615 593 391
16 - 644 622 618 594 346
17 - BE4 6185 619 591 347
18 - 643 607 619 590 348
19 - 642 598 618 588 352
20 - 634 588 615 590 347
21 - 625 579 614 588 152
22 - 62 o581 812 588 -
23 - 618 595 616 588 -
24 - 616 607 624 588 -
25 - Al4 619 82¢ 588 -
28 i2u 615 631 622 586
27 €06 BC5 634 624 585 -
28 209 632 632 622 582 -
29 209 638 625 621 582 -
30 210 634 622 619 584 -
31 - 26 - 618 584 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October..... .
November, .
December. ... .

Calendar year Cereeaaaas P PrSI A L I
January....... R S ST T B
February.. . - - - - -
March..... . - - - - -
April2é-30 . 954 210 120 151 1,890
May...... . 18,350 856 214 592 36,400
June,.. 18,530 634 579 618 26,750
July... cean 19,106 624 607 816 37,900
August... feaaas 18,513 818 582 597 36,720
September 1-21...0000uu,.. 10,371 588 152 494 20,570

The PeTIod..eeuuensvuenevrineinenensennn .. - - - - 170,200

Note.- Canal not in operation before Apr. 26 or after Sept. 21.
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St. Mary Canal at St. Mary crossing, near Babb, Mont.

Location.- Water-stage recurder, lat. 48°57!
., 500 feet east of outlet of 5t. Mary River siphon, 9 mile

(International gagirg station)

leng. 113°81°',

10 miles downstream from intake.

Records avallable.- 1918-43

Remgrks.- Records excellent.

(irrigation ceasone only).

cee, 30, T, 37 M., R.

in UVEL
s nurtheast of Babhl, and

Cooperation.- This is one of the international gaging stations maintainel jnintly by the

nite:

States and Canada under the Boundary Waters Treaty.

The records have been cul-

lected and compiled jointly with the Water Resources Division, Department or Resources

and Development, Canada.

Discharge, in second-feet, water year October 1948 to September 1943

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - L75 577 54 547 s32
2 - 243 574 555 545 528
3 - 437 5¢8 549 545f 528
4 - 497 SEF 553 543 53¢
5 - 497 574 543 547] 538
6 - 51 577 543 547| 538
7 - 505 577 543 545| 53¢
8 - 501 577 549 543| 534
8 - 523 581 551 543| 534
10 - 530 573 553 539| 53t
11 - 558 577 553 538| 534
12 - 564 577 553 528| 5%
] - 570 577 553 534| 534
14 - 357 57€ 553 53 490
15 - 406 572 549 sz2|  a7€
16 - 568 572 553 536| 318
17 - 574 558 551 532) 318
18 - 577 558 551 s3u| 220
19 - 574 547 549 534{ 321
20 - 570 538 547 532 316
21 - 562 528 547 532 Ce3
22 - 550 526 543 532 12.6
23 - 560 538 545 534 1.4
24 - 558 553 552 536 -
25 - 555 5£2 553 534 -
26 25.7 555 572 552 534 -
217 162 570 575 555 532 -
28 189 574 576 558 530U -
29 171 581 574 551 528 -
30 172 585 5RE 549 530 -
31 - 577 - 547 532 -
Second- Runoff in
Month foot-days Maximum Min<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>