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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1941

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, 1941. The work was begun in 1888 in connection with
speclal 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 9,120 gaging stations
in the United States and also at many gaging stations 1n Alaska and Hawaii. In July 1941,
4,850 gaging stations were being maintained by the Geological Survey and cooperating organ-
“1zations. Miscellaneous discharge measurements were made at many other points.

In the execution of the work many State and privaté organizations have cooperated,
elther by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each station affected; coopera-

tion of the second kind 1s acknowledged on page 10.

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

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

"Run-off 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 1s used
for comparing run-offwith rainfall, which is usually expressed in inches.

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

1 "Second-foot-day" 1s the volume of water represented by a flow of 1 second-foot for 24
ihours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons and
represents a run-off of 0.0372 inch from 1 square mile,

"Stage-discharge relation" 1s an abbreviation for the term "relation between gage
height and discharge."

"Control®™ 1s a term used to designate a feature downstream from the gage that determines
the stage-discharge relation at the gage. This feature may be a natural section, a reach

of the channel, or an artificial etructure.

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
1
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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 me:de 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 on plate 1.

Rating tables giving the discharge for any stage are prepared from the discharge meas-
urements. The application of the dally mean gage height to these rating tables gives the
dally mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relation 1s subject to change because of frequent or continual
change in the physical features that form the control, the dally mean discharge 1s
determined by the "shifting-control method," in which correction factors based on individu-
al discharge measurements are used in applylng the gage helghts to the rating tables.

At some gaging stations the stage-discharge relation 1s affected by backwater from
reservoirs, tributary streams, or other sources, which necessitates the use of the "slope
method," in which the slope or fall in a reach of the stream 1s a factor in the determina-
tion 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 somé stations
the stage-discharge relation 1s affected by changing stage, and for them the rate of
change of stage 1S used as a factor in the determination of discharge.

A.t 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 1s affected by 1ce during
the winter, which makes it impossible to compute the discharze 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 avallable 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. The days
included in the perlods of 1ce effect and the days during the winter period on which dis-
charge measurements were made are Indicated in the table by symbols referring to footnotes.

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 dally discharge of
the stream, and a table of monthly and yearly discharge and run-off. Skeleton rating
tables are published for all statlons except those at which the dally discharge for the
greater part of the year was determined by the shifting-control method, the slope method,
or other special methods.

The description of the statlon glves the type of gage, its latitude and longitude
determined from the best avallable maps, and information in regard to diversions that
decrease the flow at the gage, artificlal regulation from pondage or storage, and the
accuracy of the records. Under "Average discharge" 1s glven the average discharge for the
number of years indicated. It le glven only for stations for which there are 10 or more
complete years of record. Under "Extremes" are given the maximum discharge and gage
helght; the minimum discharge 1f there 1s 1ittle or no regulation; the minimm dally dis-
charge 1f there 1s extensive regulation (also the minimum discharge 1f useful); and the
minimum gage height (unlese it is of no importance). Unless otherwise qualified, the

maximum discharge corresponds to the crest stage, obtained by use of a water-stage
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recorder or a nonrecording gage read at the time of the crest. Likewise the minimum dis-
charge represents the lowest stage, unless otherwise qualified. Selected peak discharges
with the times of their occurrence are given below the table of monthly discharge for some
stations. This supplementary information 1s generally omitted for stations having drain-
age areas of less than 10 squar; miles or more than 10,000 square miles or if the peak
discharges usually exceed the corresponding mean discharges for the day by less than 10
percent.

For stations equipped with nonrecording gages, the table of daily discharge gives
the discharge in second-feet corresponding to once-daily readings of the gage or the mean
of twice-daily readings. For flashy floods the daily mean discharge i1s determined from
gage-height graphs based on gage readings made once or twice daily or oftener, as stated
in the station description. For statlons equipped with water-stage recorders, except those
on streams subject to sudden or rapid fluctuation, the table gives the discharge corre-
sponding to the daily mean gage helght.k For statlions subject to such fluctuation the
Qdaily mean gagé height may not indicate the true daily mean discharge, which must be ob-
tained by averaging the discharge for parts of the day or by using the discharge inte-
grator, an instrument for obtaining the daily mean discharge from a continuous gage-height
graph and containing as an essential element a curve representing the stage-discharge
relation at the station.

In the table of monthly discharge the column headed "Second-foot-days® gilves the sum
for each month of the figures glven 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 1s the minimum daily discharge. The column headed "Mean" gives the average flow
in cubic feet per second during the month.

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tlon of the station and a monthly summary table of stage and contents. For a few of the
more important lakes and reservoirs a table showing daily contents is 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 reports.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-rlow data depends primarily on (1) the permanency of the stage-
discharge relation 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
records. "Excellent” indicates that, in general, the dally records are accurate within
S percent; "good," wighin 10 percent; *fair,” within 15 percent; and "poor," within 20 or
a higher percent.

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 evapora-
tion due to artificial causes, or other factors. For such stations figures of "second-
feet per square mile” and "run-off in inches" are not published unless storage or diversion
records are included indicating the extent of the regulation or diversion or unless
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satisfactory adJjustments can be made for changes in contents of reservoirs or for other
changes 1ncident to use and control. Figures of second-feet per square mile and run-off
in inches are also omitted 1f the dralnage area includes large noncontributing areas or
1f the average annual ralnfall over the drainage area Is less than 20 inches.

Many gaglng stations on streams in the 1irrigated areas of the United States are situ-
ated 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 statlon must first be satisfled.

The table of monthly discharge presents in summary the dlstribution of the flow past
the station. The table of dally dilscharge affords opportunity for more detalled studies
of the variation 1n flow. As further observations in each succeeding year may be expected
to throw new light on data previously published, 1t should be borne in mind that such data

are subJect to revislon 1n 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 dralnage features as indicated
below:

Part 1. North Atlantic slope basins (St. John River to York River).

2. South Atlantic slope and eastern Gulf of Mexlco basins (James River to
Mississippl River).

3. Ohlo River Basin.

4. Bt. Lawrence River Basin.

5. Hudson Bay and upper Mississippl River basins.
6. Missourl River Basin.

7. Lower Misslssippl River Basin.

8. Western Gulf of Mexico basins.

9. Colorado River Basin.

10. The Great Basin.

11. Pacific slope basins in California.

12, Pacific slope basins in Washington and upper Columbia River Basin,
13. Snake River Basin.

14. Paclfic slope basins in Oregon and lower Columbila River Basin.

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

1. Copies may be purchased at nominal cost from the Superintendent of Documents,
Govermment Printing Office, Washington, D. C., who will, on application, furnish lists
glving 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 local offices of the water-resources
branch of the Geological Survey as follows:

East of the Mississippl River:
Albany, N. Y., 526 Federal Building.
Asheville, N. C., 220 Post Office Bullding.
Atlanta, Ga., 5 North Rhodes Center.
Augusta, Malne, Statehouse.
Baton Rouge, lLa., 124 Geology Bullding, Lnulsiana State University.
Boston, Mass., 945 Post Office Bullding.
Charleston, W. Va., 408 Union Bullding.
Charlottesville, Va., House G, Dawson Row, University of Virginia.
Chattanooga, Tenn., 442 pPost Office Bullding.
College Park, Md., Engineering Bullding, University of Maryland.
Columbla, S. C., 119 United States Courthouse.
Columbus, Ohio, 404 Engineering Experiment Statlon, Ohio State University.
Harrisburg, Pa., 490 Education Building
Hartford, Comn., 225 Capitol Bulldlng, 410 Asylum Street.
Indianapolls, Ind,, 511 Board of Trade Bullding.
Jackson, Miss., 205 Millsaps Building.
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Louisville, Ky., 652 Federal Building.
Madison, Wis., 666 State Office Bullding.
Montgomery, Ala., 507 Post Office Bullding.
Ocala, Fla., 302. Post Office Building.

St. Paul, Minn., 808 New Post Office Bullding.
Trenton, N. J., 228 Federal Bullding.

Urbana, T1i., 14 Post Office Annex, Elm Street.

West of the Mississippl River:
Austin, Tex., 302 West 15th Street.
Boise, Idaho, 429 Federal Bullding.
Denver, Colo., 230 Customhouse.
Fort Smith, Ark., 6 Post Office Bullding.
Helena, Mont., 408 Federal Building.
Honolulu, Hawaii, 225 Federal Building.
Idaho Falls, Idaho, 204 Federal Building.
lowa City, lowa, 508 gydraglic Laboratory, University of Iowa.
Lincoln, Nebr., 1404 Statehouse.
Los Angeles, Callf., G-31 Unlted States Post Office and Courthouse.
Oklahome. Clty, Okl%é,PSOB g&;.]rii:tolBOH‘ixfe Bullding.
Portland, Oreg., 6 ost ce Bu! ng.
Rolla, Hé., Hfséourl Geologlcal Survey Bullding, Missouri School of Mines
and Metallurgy.
St. Louls, Mo., 926 New Federal Buildln%.
galt Lake City, Utah, 303 Federal Bulld! n%u
san Francisco, Callf., 625 Market 8treet Bullding.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 1100 Washington Building.
Topeka, Kans., 305 Federal Bullding.
Tucson, Arlz., 210 Post Office Building.

A 11st of the Geological Survey publications may be obtalned by applying to the
Director, Geologlcal Survey, Washington, D. C.
Records of flow of streams in the United States have been published in the reports
tabulated as follows:
Stream~flow data in reports of the Geologlcal Survey
(A » Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year

10th A, pt. 2 | Descriptive information only.
1lth A, pt. 2| Monthly discharge and descriptive information...{ 18584 to Sept. 1590

12th A, Pte 2! coeo@Orereraacionane 1884 to June 30, 1891.
13th A, Pte 3| seee@Oirecacnrnann. terereevetseeerssearesnsrasas | 1884 to Dec. 31, 16892,
1l4th A, pt. 2{ Monthly discharge (long~time records, 1871-93)..| 1888 to Dec. 31, 1893.
B 13leececose Desczﬁ;ions, measurements, gage heights, and 1893-94.

ra 8.
16th A, pt. 2 | Descriptive information only.
B 140........ | Descriptions, measurements, gage heights, 1896.

ratings, and monthly discharge (also many data

covering earlier years).
W llesceoeoes | Gage heights (also gage heights for earlier 1596.

years).

18th A, pt. 4| Descriptions, measurements, ratings, snd monthly| 1895-96.

ﬂisoh?rge (also similar data for some earlier

years).

W 1Bssveeeees | Degcriptions, measurements, and gage heights of | 1897.

streams east of the Mississippl River and

Hisnour!. River and tributaries above Kansas

River.

W 16ecosecaee | Deseriptions, measurements, and fﬁg heights of | 1897.
streams weat of the Hiuiulpp ver except

:isao\u‘i River and tributaries above Ksnsas

ver,

19th A, pt. 4| Descriptions, meassurements, ratings, and monthly | 1897.

discharge (also some long-time records).

W 27.000s00e0 | Moasurements, ratings, and gage heights of 1898,

streams east of the Misslssippi River and

Missouri River and tributaries.

W 28eeseseees | Measurements, ratings, and gage heights of 1898.

streams west of the Mississippi River except

Missouri River and tributaries.

20th A, pt. 4| Monthly discharge (also for many earlier years). | 1898.

W 35 to 39... De-o:ig;:ions, measurements, gage heights, and | 1899.
ra’ 3

21t A, pte 4 | MONEHLY QL8CHATEE«eevererssrsnreersennnsronseens | 18990

W 47 to 52... Deacx&ggiom, meusurements, gege heights, and 1900.
ra 8

224 A, pte 4 | MONEhLy 1CHATES««evsvesvonssnrssesanssnrarsars | 1900,

W 65, 66..... | Doscriptions, messurements, gage heights, and 1901.

ratings.
W 75seseacees | Monthly d18CHATEO.ccserrereccesorerscosenssrsces | 1901,

Bote.~ Reports containing records for years after 1901 are given in table on page 6.

The table on the following page gives, by years and drainage basins, the numbers of
the papers on surface water supply published from 1899 to 1941, The data for any par-
ticular station will, in general, be found in the reports covering the years during
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PUBLICATT ONS 7

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, 503, which contain records for the Ohio River Basin for those years.

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 measurement listed appearing in the same
relative order as the streams and gaging stations in the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 118.

Each of the reports on surface water supply for the year 1939, issued as Water-Supply
Papers 871 to 884 (see table on p. 6 ), contains a summary of yearly discharge at gaging
Stations in the area covered by that report., Gaging statiens at which 10 or more com-
plete years of record have been collected are represented. These summaries are available
also as separate reprints.

From time to time 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 con-

tained in the annual series of water-supply papers. The following table gives the num-
bers and titles of these reports, arranged in alphabetical order by States and drainage

basins.
Reports containing compilation of discharge by Stetes and drainage basins
Water-Supply | Year State or drainage basin and title
Paper ending
STATE
107 1903 | Alabema, Water powers of, with an appendix on stream measurements
in Mississippi.
208 1912 | California, Water resources of, part 1, Stream measurements in
Sacramento River Basin.
299 1912 | California, Water resources of, part 2, Stream measurements in
8an Joaquin River Basin.
300 1932 | California, Water resources of, part 3, Stream measurements in
the Great Basin and Pacific coast river basins.
447 1918 | California, southern, Surface water supply of Paciflec slope ofe.
597~ 1927 | California, Surface water supply of Sacramento River Basin,
636=-D 1927 | California, Surface water supply of San Joaquin River Basin,
636~ 1927 c&%ilggni:a southern, Surface water supply of Pacific slope
esins in.
6374 1927 | California, Surface water supply of minor San Francisco Bay,
northern Pacific, and Great basins In.
74 1900 | Colorado, Water resources of.
197 1905 | Georgia, Water reaources of.
415 1915 | Massachusetts, Surface watera of.
230 1906 | Nebraska, Surface water supply of,
370 1910 Oregon, Surface water supply of.
850 1937 | Texas,,Summary of records of surface waters of.
424 1916 | Vermont, Surface waters of.
492 1919 | Washington, Summery of hydrometric data in.
a70 1935 | Washington, Summery of records of surface waters of.
469 1921 | Wyoming, Surface waters of, and thelr utilizatlon.
DRAINAGE BASIN
396 1914 Colorado River (Ariz., Colo., N. Mex., Utsh, Wyo.) and its
utilization.
617 1927 | Colorado River, upper (Colo., Utah), and its utilization.
57 1920 | Great Salt Lake Basin, Water powers of.
618 1926 | Green River (Utah, Wyo.) and its utilization.
198 1906 | Kennebec River Basin (Maine), Water resources of.
491" 1917 | Milk River. (See St. Mary end Milk Rivars.;
536 1920 | New-Kanawha River Basin (N. C., Va., W. Va.), Surface Water
Supply of.
279 1909 Penobscot River Basin (Maine), Water resources of.
192 1906 | Potomac River Basin (D. C., Md., W. Va.)
358 1913 | Rio Grande Basin (Colo., N. Mex., Tex.), Water resources of, 1883~
1913.
491 1917 | St. Mary and Milk Rivers (Mont., Canada), water supply of.
109 1904 | Susquehanna River Bssin (Pa., Md.,), Hydrography of.

Records of discharge have been published also in State reports. Some of theee are
not contained in the publications of the Geological Survey or are revisions of records
previously published in its water-supply papers. The table on following page contains a
1ist of these reports.

' 509347 O -43 -2



PUBLICATIONS

State reports containing compilation of records of discharge

Year
State ending

Report

Issued by

Alabamie.eso] 1915
Arkansas.... | 1928
Connecticut, | 1926

DOcevesse| 19338

Georgiac....| 1906

Do
Indiena.....| 1927
DOscreess| 19300

Minnesota...| 1912

Missouri....| 1926
DOseeesee | 19598

Nebraska.... | 1914

DOeeesees | 19281
New Jorsey..)| 1928

Doeseeses | 1034]
Now Mexicc..| 1926
North Caro- | 1923

lina.

DO-veoers | 10368
North Dakota| 1920

Doseseess | 19273
Ohi0e.es-ers | 29210

DOssesese | 19397

Oregoneseses | 1914
DO.veress | 1924°
DOsessess | 19307
DO.seoses | 19369

Pennaylvania| 1911
Doseessns| 19527

Tennsssec... | 1924

DOsescanee
Virginia....
Washington.. | 1933
Wisconsine.. | 1914

Doeserses | 1925

Bull. 17, Water powers of Alabamae...

streu;iaglng Roport leseceasesccaces

Bull. , Water resources of
Connecticut.

5th bilennial reporte:ssicscsceccasesre

Bull, 16, Water powers of Gecrgia....
Bull, 38, Water powers of Georgia.
Water resources of Illinois...... .
Stream=-flow data of Illinois...c.sees
Pu;;dzz. Surface water supply of

ana.
Pub. 112, Surface water supply of
Indiana.

seream-tlau records of Iowa....
Surface waters of Kansas
.de.

seeedOrsscaceonsssaansrsercencnsancne

Stream-flow data of Kansasececcsscecoe

esesdCocscsescacsesenrosssnans

Surface waters cf Kentuckyececoseeoss

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

Water-resources investigation of
Minnesota.

Vol., 20, 24 series, Water resources
of Missouri.

Vel. 26, 24 series, Surface waters
of Missouri.

1st hydrographic report..cscecerecsses

2d hydrographic report.ecsceccccecess

Bull. 33, Surface water supply of
New Jersey,

Special Report 5, Surface water
supply of New Jersey.

Surface water supply of New Mexlco...

Bull. 34, Discharge records of North
Caroclina streams.

Bull, 39, Discharge records of Rorth
Carclina streams.

Report to Governor of North Dakota

. on flood control.

Surface water in North Dekota:.......

Bull, 73, Ohlc stream flowWeeesevesses

Bull. 200, Compilaticn of stream-flow
records of Ohio.

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

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

Bull., 8, Water resources of the State
of on

.

Bull. 9, Water resources of the State
of Qregon.

Report of the Water Supply Commission
of Pennsylvania.

Stream~flow records of Pennsylvania..

Bull. 34, Water resources of
Termessee.

Bull. 40, Surface waters of
Termessee.

5th biennial report, State Engineer..

7th blennial report, State Englneer..

10th blennial report, State Engineer.

Bull. 31, Water resources of
Virginia.

Bull. 5, Monthly and yearly summaries
of hydrometric dats.

1st report of Railrocad Commission of
Wisconsin to Legislature on water
powers.

24 report of Railrcad Commission of
Wisconsin to Legislature on Water
powers.

Geclogical Survey of Alabama.

Arkansas Geologlcal Survey.

State Geological and Natural
History Survey.

Connecticut State Water
Cormission.

Geologlical Survey of Georgla.

Do.
Rlvers and Lakes Commission.
Division of Waterways.
Department of Conservatiocn.

Do.

Iowa State Planning Board.

Kansas Water Commission.
Do.

Kansas State Board of
Agiculture.

Do.

Kentucky Geoclogical Survey.

State Planning Commission
and Water Resocurces Com-
mission.

State Drainage Commission.

Misscuri Geclogical Survey
and Water Resources.
Do.

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

Department of Conservation
and Develcpment.

State Water Pollcy
Commission.

Office of the State Englneer.

Department of Conservation
and Development.
Do.

State chlef engineer.

State Planning Board.
Engineering Experiment Sta-
tion, Ohic 3tate University.
Department of Agriculture,
Division of Conservatlion
and Natural Resources.
Office of the State Engineer.

Water Supply Commission of
Pennsylvaniae

Department of Forests and
Waters.

Department of Education.

Do.
Office of the State Engineer.

Do.
Conservation Commission.
Department of Oonservation
and Develomment.
Railroad Commission of
Wisconsin,

Doe

f Includes records of monthly discharge k Includes records for years 1889-1936;
in second-feet per square mile for records of daily and monthly dis-
years 1912-33. charge are not included.
b Includes records for years 1907-1S. 1 Includés records for years 1882-1937.
¢ Includes records for years 1927=30. m Includes all avallable records prior to 1921.
d Includes records for years 1919-24. n Includes reccrds for years 1902-39,
e Includes records for years 1924-28. o Includes records for years 1914-24,
£ Includes records for years 1928-35. p Includes records for years 1924-3C.
& Includes records for years 1935-39. q Includes records for years 1930-36.
h Inoludes records for years 1927-39. r Includes records for years 1928-32,
1 Includes recerds for years 1914-28. s Includes average weekly dlscharge for years
J Includes records for years 1928~-34. 1920-30.

cte.~ In addition to the records contained
States have 1ssued anmual or biennlal reports

t Includes records for years 1914-23.

in the reports listed above, the following
in which are contained records of dlscharge:

California, Colorado, Oonnecticut, Ideho, Indlana, Missourl, Montana, Nebraska, New Mexico,
New York (also New York City Board of Water Supply), North Dekota, Oregon, Pennsylvania,
Nevada, Washington, and Wyoming.
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The reports listed in the foregolng tables contain the customary records of discharge
coliected during the systematic operation of gaging stations., Detailed informatlion on
the stage and discharge of many streams during major floods has been included in speclal
reports on these floods published by the Geological Survey. The more recent of these
reports also contain other pertinent hydrologic information and analyses and compllations
of data relating to earlier noteworthy floods. The following list gives the numbers and

titles of these reports.

Water-Supply

Paper Title

88 The Passaic flood of 1S02.

92 The Passaic flood of 1903,

96 Destructive floods in the United States in 1903.

147 Destructive flocds in the Unlted States in 1904.

152 Destructive floods in the United States in 1905.

334 The Ohio Valley flood of March-April 1913.

426 Southern California floods of January 1616,

487 The Arkansas River flood of June 3-5, 1921.
488 The floods in central Texas in September 1921.

520~3 Some floods in the Rocky Mountain region.

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 1835.

'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 floods of Merch 1936, Part 1, New England Rivers.
799 The floods of Merch 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 Mississippl Rivers, January-February 1937.

842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1837.
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, Ohio.

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

The following table contalns a list of gaging stations for the area covered by this
report gt which records of daily discharge were collected during the water year October
1640 to September 1941 by agencies other than the Geological Survey. The records for
these stations are not contalned 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 Cdllected by
Blue Earth River... Near Rapidan, Minn., at Rapidan 1911-41 Nortnhern States Power Co.
hydroelectric plant.
Cannon RiVerss..... Near Cannon Falls, Minn., at 1921-41 Do.
Cannon Falls hydroelectric
plant.
Gull Rivereeivaveas Gull Lake Reservoir, Minn...... 1910~-41 Corps of Engineers, U. S. Army.
Leech Lake River... Leech Lake Reservoir, Minn..... 1884-1941 Do.
Minnesota River.... Near Granite Falls, Minn., st 1928-41 Northern States Power Co.
Minnesota Falls hydroelectric
plant.
Mississippl River.. Near Anoka, Minn., at Coon 1918-41 Do.
Rapids hydroelectric plant.
DOseevernes . Minnespolis, Minn., at lower- 1900-1941 Do.
dam hydroelectric plant.
Pokegama Resaervolrie.cesceeiees 1863-1941 Corps of Engineers, U. S. Army.
8t. Cloud, Minn., at St. Cloud 1924-41 Northern States Power Co.
hydroelectric plant.
St. Paul, Minn., at Twin City 1925-41 Ford Motor Co.
Lock and Dam.
DOveseavernovane Winnibigoshish Reservolr....... 1€84-1941 Corps of Englneers, U. S. Army.
Pine River... . Pine River Reservoir, Minn..... 1886-1941 Do.
Sandy Rivere.eeo... Sandy Lake Reservoir, Minn..... 1€92-1941 Do.

Note,~ The Soil Conservation Service 1s making studies of run-off from three areas of less than §
acres each in the vicinity of LaCrosse, Wis. (started in 1932), four areas of less than 300 acres
each in the vicinity of Edwardsville, Il1l. (started in 1938), and four areas of less than 330 acres
each in the vicinity of Fennimore, Wis. (started in 193S). Records of these studles are in the
files of that organization,



10 COCPERATION

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

I1llinois: Department of Registration and Education, J. J. Hallihan,
director, through the Division of Water Survey, Dr. A. M. Buswell, chief; and
Department of Public Works and Buildings, W. A. Rosenfield, director, through
the Division of Waterways, Carter Jenkins, chief engineer.

Indiana: Department of Public Works, V. M. Simmons, administrative officer,
prior to July 1, 1941; Department of Conservation, F. H. Wallace, acting com-
missloner, and State Highway 00m1§sion, J. D. Adams, chaimman, thereafter.

Iowa: Iowa Geological Survey, A. C. Trowbridge, director; University of
Iowa Institute of Hydraulic Research, F. M. Dawson, director and dean of
College of Engineering, and E. W. Lane, associate director; and State Conser-
vation Commission, M. L. Hutton, director, succeeded by F. T. Schwob.

Minnesota: Department of Conservation, Division of Water Resources and Engi-
neering, W. 8. Olson, director.

Missouri: Missourl Geological Survey and Water Resources, H. A. Buehler,
State geologist; and State Highway Department, C. W. Brown, chief engineer.

North Dakota: Office of State engineer, E. J. Thomas.

Wisconsin: Public Service Commission, G. P. Steinmetz, chief engineer; and
Wisconsin Statutory Committee on Water Pollution, Adolph Kanneberg, chairman.

Financial assistance was furnished by the Corps of Engineers, United States Army, in
the cperation of 143 gaging stations, of which 50 were in Illlneois, 32 in Iowa, 31 in
Minnesota, 10 In Misscuri, 7 in North Dakota, 1 in South Dakota, and 12 in Wisconsin.

Financial assistance was also furnished by the Fish and Wildilife Service of thel
United States Department of the Interior.

Several statlons 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 Dominion Water and Power
Bureau, Department of Mines and Resources, Canada. On waters adjacent to the inter-
national 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 subsequent agreement between the two Governments. The records from all these
stations are obtalned i{n such a manner as to be equally acceptable and avallable in both
countries. These stations are herein designated international gaging stations.

Assistance in collecting records was also rendered by the following municipalities,
organizations, and corporations:

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

Iowa: Mississippl River Power Cc., Interstate Power Co., Central States
Electric Co., Central States Power and Light Corporation, Iowé Electric Co.,

Iowa Electric Light & Power Co., Des Moines Electric Co., Des Moines Water-
works, Jacob E. Decker & Sons, Boone Water Department, Iowa State College, and
the cities of Des Moines, Ottumwa, Waterloo, and Cedar Rapids.

Wisconsin: Northern States Power Co. and Wisconsin Public Service Corporation.
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The stream-gaging work was conducted by the water resources branch of the Geological
Survey, Glenn L. Parker, chief hydraulic engineer, Carl G. Paulsen, assistant chief hydrau-
1ic enginser, and Rudolph G. Kasel, chief of the division of surface waters.

The data feor 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 Thebes, Kaskaskia River at Carlyle, and for stations on
Galena, Apple, and Plum Rivers), J. H. Morgan; in Indiana, H. E. Grosbach until September
15, 1941, succeeded by D. M. Corbett; In Iowa and for stations on Galena, Apple, and Plum
Rivers in Illinois, L. C. Crawford; in Minnesota (except for St. Croix River near Rush
City), in North Dakota, for Mississippl River at Prescott and at La Crosse, Wis., and for
wWhetstone River near Big Stone, S. Dak., P, R. Speer; in Missouri, for Kaskaskia River at
Carlyle, I1l., and for Mississippl River at Alton and Thebes, I1l., H. C. Beckman; in
Montana, A. H. Tuttle; in Wisconsin (except for Mississippl River at Prescott and La
Crosse), for St. Croix River near Rush City, Minn., and for East Fork of Galena River at
Council Hill, I11., F. C. Christopherson.

The records were reviewed and the manuscript prepared for publication under the direc-
tion of B. J. Peterson, engineer in charge, and M. C. Boyer, associate engineer, section

of reports.



12 GAGING STATION RECORDS

HUDSON BAY BASIN

ST. MARY RIVER BASIN
Upper St. Mary Lake at St. Mary Chalet, Mont.
Location.- Water-s.age recorder, lat. 48°44', long. 113°26', in NE} sec. 4, T. 34 N.,
tiat at St. Mary Chalet in Glacier National Park, half a mile upstream from
outlet.
Records avallable.- May 1929 to September 1841 (lncomplete).

Extremes.- Maximum gage helght during year, 4.02 feet June 3; minlmum observed, 0.66

1929—41:. Maximum gage heighc recorded, 6,688 feet June 15, 1937; minimum recorded,
0.02 foot Dec, 16, 29, 30, 1929, Jan. 1, 1930.

Remarks,.- No diversions.

Gage height, in feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan, Fed. Mar. Apr. ey June July Aug. Sept.
1| 2.01] 1.44 - 2.80| 3.80| 3.40| 1.91| 1.28
2| 1l.e8| 1l.40 no.66 | 3.04| 3.93| 3.40] 1,88 | 1.20
3| 1l.94| 1.37 78| 3.28| 4.01| 3.35| 1.82| 1.30
4| 1l.90] 1.38 77 341 4,01 3.33| 1.80 | 1.42
6| 1.e2 - .86 | .49 3.7 3.27| 1.75| 1.48
6| 1l.79 - .93 | 3.48 - 3.19 | 1.70 | 1.56
7| 1l.70 - .87 | 3.32 - 3.14 | 1.67 | 1.62
g| 1.e3 - 1.01| 3.20 - 3.07 | 1.64| 1.66
9| 1.s8 - 1,08 | 3.09 - 2,03 1.68{ 1.67

10| 1.s7 - 1,14 2.93| 3.61| 2.88| 1.60| 1.83
11| 1.56 - 1.24{ e.87| 3.568( 2.81| 1.57| 1.70
12| .88 - 1,34 .88 3.88( 2.77| 1.8 | 1.73
13| 1.77 - 1.38| 3,02| 3.68| 2.78| 1.56 | 1,77
14 1l.s2 - 147! 3.42( 3.68( 2,67 1.54 ( 1.8
15| 1.79 - 1.54| 3.860| 3.70 2.61| 1.53 | 1.87
16| 1.77 - 1,65| 3.65| 3.65| =2.57 | 1.52 1.88
17| .76 - 1,80 | 3.685 | 3.59 2.63 | 1.50 1.80
1.75 - 1.65| 3.79 | 3.52 2,62 | 1.48] 1l.92
19 .78 - 1.87| 3.78( 3.43| 2.50| 1.46| 1.98
20| 1.70 - 1.67 | 3.3 3.32 2.46 | 1.43 | 1.97
21| .69 - 1.68| 3.49| 3.21| 2.40| 1.42] 1.98
g2| 1.67 - 1.69 | 3.39| 3.11| 2.35| 1.41<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>