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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER EASINS, 1939

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, 1932, The work was begun in 1888 in connection witlr special studies
relating to irrigation. Measurements of flow of streams and measurements of stage and con-
tents of lakes and reservoirs have been made at about 8,240 gaging staticns in the United
States and also at many gaging stations in Alaska and Hawaii. In July 1¢39, 4,160 gaging
stations were being maintained by the Geological Survey and cooperating crganizations.
Miscellaneous discharge measurements were made at many other points.

In the execution of the work many State and private organizatlons have cooperated,
elther by furnishing data or by assisting in collecting data. Acknowledgments for cooper-
atlon of the first kind are made In connectlon with the description of esch station

affected; cooperation of the second kind is acknowledged on page 9.

DEFINITION OF TERMS

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

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

"Second-feet per square mile" is the average mumber of cubic feet of vater flowing per
second from each square mile of area drained, on the assumption that the run-off 1is 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
flowing from it in a given period were uniformly distributed on its surfece. It is used
for comparing run-off with rainfall, which is usually expressed in inches.

An "acre-foot," equivalent to 43,560 cubic feet, 1s the quantity of weter required to
cover an acre to the depth of 1 foot. 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 64€,317 gallons and
represents a run-off of 0.0372 inch from one square mile.

"Stage-discharge relation" 1s an abbreviation for the term "relation ¢f gage height to
discharge.”

"Control" is a term used to designate the natural section or reach of the channel or
artificial structure below the gage that determines the stage-discharge relation at the
gage.

EXPLAMATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements of

discharge, and general Information used to supplement the gage heights ard discharge



2 EXPLANATION OF DATA

measurements in determining the daily flow. The records of stage are obtained elither from
direct readings on a nonrecording gage or from a water-stage recorder that giv:s a con-
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typlcal gaging stations, equipped with water-stage recorder and measuring
cable and car, are shown on plate 1.

Rating tables giving the discharge for any stage are prepared from the discharge meaS-—
urements. The application of the mean daily gage height to these rating tables glves the
mean daily discharge, from which the monthly and yearly mean discharge are comjuted.

The data presented for each gaging station in the area covered by this report usually
comprise a description of the station, a table showing the daily discharge of the stream,
and a table of monthly and yearly discharge and run-off. Skeleton rating tables are pub-
lished except for those stations whose dally discharge for the greater part of the year was
determined by the shifting-control method, the slope method, or other specilal methods.

The description of the statlon gives the type of gage, its latitude and lonzitude de-
termined 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 given the average discharge for the
number of years Indicated. It 1s given only for stations for which there are 10 or more
complete years of record. Under "Extremes" are given the maximum discharge and gage
height; the minimum discharge if there is 1little or no regulation; the minimum daily dis-
charge 1f there 1s extensive regulation (also the minimum discharge if useful); and the
minimum gage height (except when it 1s of no importance). Unless otherwise qualified, the
maximm discharge correspondsto the crest stage, obtalned by use of a water-stage recorder
or a nonrecording gage read at the time of the crest. Likewise the minimm re»resents the
lowest discharge, unless otherwise qualified. The peak discharge for the year with the
time of 1ts occurrence is given below the table of monthly discharge for some stations.
Selected lower peaks are also given if the peak discharge exceeded the mean discharge for
that day by more than 10 percent. This supplementary information 1s generally not given
for stations having drainage areas of less than 10 square miles or more than 10,000 square
miles,

The table of daily discharge gives, for stations equipped with nonrecording gages, the
discharge In second-feet corresponding to once-daily readings of the gage or the mean of
twice-daily readings. For flashy floods the mean daily discharge is determinei from gage-
helght graphs based on gage readings made once or twice daily or oftener, as stated In the
station description. For stations equipped with water-stage recorders, except those streams
subject to sudden or rapid fluctuation, the table gives the discharge corresponding to the
mean dally gage height. For stations subject to such fluctuation the mean dally gage
height may not indicate the true mean daily discharge, which must be obtained by averaging
the discharge for intervals of the day or by using the discharge integrator, a» instrument
for obtaining the mean daily discharge from a contimuous gage-height graph and containing
as an essential element the rating curve of the station.

In the table of monthly discharge the column headed "Second-foot-days" gives the sum
for each month of the figures for that month given in the table of dally discharge. The
column headed "Maximum" gives the maximum daily discharge and not the discharge when the
water surface was at crest height. Likewlse, in the column headed "Minimm" the Quantity
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given 1s the minimm daily discharge. The column headed "Mean" gives the average flow in

cubic feet per second during the month.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation and (2) the accuracy of observation of stage, measuremen%s 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 §
percent; "good," within 10 percent; "fair,"” within 15 percent; and "poor," within 20 or a
higher percent.

Yield indicated by monthly means at some stations may vary widely from natural yleld,
owing to diversions, amount consumed, regulation by @torage, increase or decrease Iin
evaporation due to artificial causes, or other faectors. For such stations figures of
"second-feet per square mile" and "run-off in inches" are not published unless reservoir
records are included indicating the extent of the regulation, or satisfactory adjustments
can be made for changes in contents of reservoirs or for other changes incident to use and
control. Figures of second-feet per square mile and run-off in inches are also omitted if
the drainage area includes large noncontributing areas or if the average annual rainfall
over the drainage area 1s less than 20 inches.

Many gaging stations on streams in the irrigated areas of the United States are situ-
ated above most of the diversions from those streams, so that 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 glives a general idea of the flow at the station. The
table of daily discharge allows more detailed studies of the variation In flow. It should
be borne in mind, however, that the observations in each succeeding year may be expected
to throw new light on data previously published, and that greater degrees of refinement in
computations and records may be warranted with the increase in data and the use of improved
equipment.

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. BSouth Atlantic slope and eastern Gulf of Mexico basins (James River to
Mississippi River).

3. Ohlo.River Basin.

4. St. Lawrence River Basin.

5. Hudson Say and upper Mississippi River Basins.

6. Missouri River Basin.

7. Lower Mississippi River Basin,

8. Western Gulf of Mexico basins,

9., Colorado River Basin,

10. The Great Basin.

11, Pacific slope basins in California.

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

13. Snake River Basin.

14, Pacific slope basins In Oregon and lower Columbia River Basin.



4 PUBLICATIONS

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

1. Copies may be purchased at nominal cost from the Superintendent of Documents,
Government 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 available for consultation in the local offices of the water-resources
branch of the Geological Survey as follows:

East of the Mississippi River:
Albany, N. Y., 526 Federal Building.
Asheville, N. C., 220 Post Office Building.
Atlanta, Ga., Georgla School of Technology.
Augusta, Maine, Statehouse.
Boston, Mass., 945 Post Office Building.
Charlottesville, Va., House B, University Row, University of Virginia.
Chattanooga, Tenn., 442 Post Office Building.
College Park, Md., Engineering Building, University of Maryland.
Columbia, 3. C., 119 United States Courthouse,
Columbus, Ohio, 404 Engineering Experiment Station, Ohlo State University.
Harrisburg, Pa., 490 Education Bullding.
Hartford, Conn., 203 Federal Bullding.
Indianapolis, Ind., 316 Federal Building.
Louisville, Ky., 641 Federal Building.
Madison, Wis., 337 N. State Capitol.
Montgomery, Ala., 507 Post Office Building.
Ocala, Fla., Post Office Building.
St. Paul, Minn., 808 New Post Office Building.
South Charleston, W. Va., Naval Ordnance Plant.
Trenton, N. J., 228 Federal Building.
Urbana, I1l1., 14 Post Office Annex.

West of the Mississippl River:
Austin, Tex., 300 State Highway Building.
Boise, Idaho, 429 Federal Bullding.
Denver, Colo., 230 Customhouse.
Fort Smith, Ark., 6 Post Office Building.
Helena, Mont., 408 Federal Buillding.
Honolulu, Hawall, 225 Federal Bullding.
Idaho Falls, Idaho, 204 Federal Bullding.
Iowa City, Iowa, 508 Hydraulic Laboratory, University of Iowa.
Los Angeles, Calif., G-31 Post Office and Courthouse.
Portland, Oreg., 606 Post Office Bullding. .
Rolla, Mo., Missouri Geological Survey Building, Missouri School of M nes
and Metallurgy.
St. Louis, Mo., 906 Customhouse, 1114 Market Street.
Salt Lake City, Utah, 303 Federal Building.
San Francisco, Calif., 208 Federal Office Building.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 406 Federal Bullding.
Topeka, Kans., 305 Federal Building.
Tucson, Ariz., 210 Post Office Bullding.

A 1list of the Geological Survey publlcations may be cbtained by applying to the
Director, Geological 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 Geological 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..... | 1884 to Sept. 1890.
12th A, Dt. 2 | eevedOuvinieinnnnann. iteeiientsecasnseaneesasaaase | 1884 to June 30, 1891.
13Ch A, Pt Bl eeeed0iueuiiennienrennnnosnannonannnns sesev.ssenes | 1884 to Dec. 31, 1892,
1l4th A, pt. 2 |Monthly discharge (long-time records, 1871-93)....| 1888 to Dec. 31, 1893.
B 13leiieaeen Descﬁptions, measurements, gage heights, and 1893-94.
ratings.
16th A, pt. 2 | Descriptive information only.
B 140....... . |Descriptions, measurements, gage heights, ratings, | 1895.
and monthly discharge (also many data covering
earlier years).
W1ll......... |Gage helights (also gage heights for earlier years).| 1896,
18th A, pt. 4 |Descriptions, measurements, ratings, and monthly 1895~96.
disch%rge (also similar data for some earlier
years).
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Stream-flow data in reports of the Geological Survey--Continued

Report Character of data Year

W 1l5.........| Descriptions, measurements, and gage heights for 1897.
streams east of the Mississippi River and
Missourl River and tributaries above Kansas River.
W 18.........| Descriptions, measurements, and gage heights for 1897.
streams west of the Mississippl River except
Missourl River and tributaries above Kansas River.
19th A, pt. 4| Descriptions, measurements, ratings, and monthly 1897.
discharge falso some long-time records).
W27...00....| Measurements, ratings, and gage heights for streams | 1898.
east of the Mississipp!l River and Missourl River
and tributaries.

WaB.isieeunn. Measurements, ratings, and gage helghts for streams | 1898.
west of the Mississippi River except Missouri
) River and tributaries.

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

W 35 to 39... Descriptions » measurements, gage helghts, and 1898.
ratings.
21st A, pt. 4| Monthly discharge......... sesesasssees | 1899,
W 47 to 52... Descr}ptions, measurements, gage heig’tts , and 1900.
ratings
22dA, pte 4| Monthly A1SChArge.e.eereeeerirerrnescrneaseessnssas | 1900,
W 65, 66.....| Descriptions, measurements, gage helghts, and 1901.
ratings

W 75uevenvees| MONERLY GISCHATER. eeeereereeeerereaanressnnnnssanss | 1901,

ag_g%— The reports that contain records for years after 1901 are given In the table on
P . .

.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 1939. The data for any par-
ticular station will, in general, be found in the reports covering the years during which
the statlon 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, 203, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.

The records at most of the stations dlscussed 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. 4n index of
the records obtained prior to 1904 has been published in Water-Supply Paper 119.
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From time to time reports have been published that are compilatlons of records for
various areas, usually a single State or drainage bdsin. These reports contaln records
previously published (some of which have been revised), as well as some records not con-
tained in the annual serles of water-supply papers. The following table gives the
numbers and titles of these reports, arranged in alphabetical order by States and dralnage

basins.

Reports containing compilation of discharge by States and drainage basins

”“l?;pﬁ‘;"m ezg?;g State or dralnage basin and title
STATE

107 1903 | Alabama, Water powers of, with an appendix on stream measurements
in Mississippi.

298 1912 | California, Water resources of, part 1, Stream measurements in
Sacramento River Basin.

299 1912 | Californla, Water resources of, part 2, Stream measurements in San
Joaquin River Basin.

300 1912 | California, Water resources of, part 3, Stream measurements in the
Great Basin and Pacific coast river basins.

447 1918 | California, Surface water supply of the southern Facific slope of.

597-E 1927 | Callfornia, Surface water supply of Sacramento River Basin.

636-D 1927 | California, Surface water supply of San Joaguin River Basin.

636-E 1927 | California, Surface water supply of Pacific slope basins in.

6374 1927 | California, Surface water supply of minor San Francisco Bay, north-
ern Pacific, and Great basins in,

74 1900 | Colorado, Water resources of.

197 1905 | Georgia, Water resources of.

415 1915 | Massachusetts, Surface waters of.

230 1906 | Nebraska, Surface water supply of.

370 1910 | Oregon, Surface water supply of.

S50 1937 | Texas, Summary of records of surface waters of.

424 1916 | Vermont, Surface waters of.

492 1919 | Washington, Summary of hydrometric data in.

870 1935 | Washington, Summary of records of surface waters cf.

469 1921 | Wyoming, Surface waters of, and their utilization.

DRAINAGE BASIN

395 1914 | Colorado River (4riz., Colo., N. Mex., Utah, Wyo.) and its
utilization, 1916.

617 1927 | Colorado River, upper {Colo., Utah), and its utilization, 1929.

517 1920 | Great Salt Lake Basin, Water powers of, 1924.

618 1926 | Green River (Utah, Wyo.) and its utillzation, 193C .

198 1906 | Kennebec River Basin (Maine) Water resources of, 1907.

Milk River. (See St. Mary and Milk Rivers.

536 1920 New;l(angyzvga River Basin (N. C., Va., W. Va.), Surface water supply
[} 1

279 1909 Penobscot‘, River Basin (Mams) Water resources of, 1912.

172 1906 | Potomac River Basin (Md., Va., W. Va., etc.), 1907,

358 1913 Rigg(l}gande Basin (Colo., N. Mex., Tex.), Water recources of, 1SS8-

491 1917 | St. Mary and Milk Rivers (Mont., Canada), Water supply of, 1920.

109 1904 | Susquehanna River Basin (Pa., Md.), Hydrography of, 1905.

In addition to the records contained in the reports noted above, records of discharge
have been published in State reports. Some of these are not contained ir the publications
of the Geological Survey or are revisions of records previously published in its water-
supply papers. The following table contalns a list of these reports.

State reports containing compilation of records of discharge

Year
State ending Report Issued by

Alabama..... 1915 |Bull., 17, Water powers of Alabama.... | Geological Survey of Alabama.
hrkansas.... 1928 |Stream-gaging report l1............... | Arkansas Geological Survey.
Connecticut. 1926 |Bull, 44, Water resources of State Geological and Natural
Connecticut. History Survey.
Georgla..... 1920 {Bull, 38, Water powers of Qeorgia.... | Geological Survey of Georgia.
Illinois.... 1937 |Stream-flow data of Illinois......... |Division of Waterways.
Do....... 1911 |Water resources of I11inois.......... | Rivers and Lakes Commission.

Indiana..... 1927 Put; . 72, Surface water supply of Department of Conservation.
ndiana.
Do....... | 21930 |Pub. 112, Surface water supply of Do.
Indiana.
Iowa........ 1932 | Stream-flow records of Iowa.......... | [owa State Planning Board.

a Includes records for the years 1927-30.



PUBLICATIONS

State reports containing compilation of records of discharge--Continued

State eggﬁg Report Issued by
Kansas..... | P1919 | Surface waters of Kansas.......ceoeeses Kansas Water Commission.
L e 7 R e e Do.
DOueenss | 91928 | 0uidOnrennrennnnn. Neeesreeseenseeesass | Kansas State Board of
Agriculture.
Do...... €1935 | Stream-flow data of Kansas....... ceseen Do.
Kentucky... 1920 | Surface waters of Kentucky......e..c..e Kentucky Geologlcal Survey.
Minnesota.. 1912 War‘ggr—resgurces investigation of State Dralnage Commission.
nnesota.
Missouri... 1926 | Reports of Bureau of Geolcogy and Mines, | Missourl Geological Survey
vol. 20, 24 series, Water Resources and Water Resources.
of Missouri.
Nebraska... 1914 | 1st hydrographic reporte...ceceess..... | Bureau of Water Power, Irri-
gation and Drainage.
Do...... | 1928 | 2d hydrographic report......... Do.
New Jersey. 1928 | Bull. 33, Surface water supply of New Department of Conservation
Jersey. and Development .
DO...... | 1934 | Special Report 5, Surface water supply | State Water Pollicy Cormission.
of New Jersey.
New Mexico. 1925 | Surface water supply of New Mexlco.....| Office of the State Engineer.
North Caro- | 1923 | Bull. 34, Discharge records of North Department of Conservation
1lina. Carolina streams. and Development.
DO.....s | 11926 | Bull. 39, Discharge records of North Do.
Carolina streams.
Oregon..... 1914 Bul%.otl-, Water resources of the State Office of the State Engineer.
of Oregon.
DO...... | 11924 | Bull. 7, Water resources of the State Do.
of Oregon.
DO...... | J1930 | Bull. 8, Water resources of the State Do.
of Oregon.
Do...... | K1936 | Bull. 9, Water resources of the State Do.
of Oregon.
PennsylvamaJ 1911 | Report of Water Supply Commission of Water Supply Commission of
Pennsylvania. Pennsylvania.
DOeev... | 11952 | Stream-flow records of Pennsylvania.... Deﬁartment of Forests and
laters.
Tennessee. . 1924 | Bull. 34, Water resources of Tennessee. | Department of Education.
DO...... [ T1930 | Bull. 40, Surface waters of Tennessee.. 0.
Utah....... | 1905 | 5th Biennial Report, State Engineer.... [ Off{ce of the State Engineer.
Virginia... | 1927 | Bull. 31, Water resources of Virginia.. Corclservation and Development
ommission.
Washington. 1933 | Bull. 5, Monthly and yearly swmaries Department of Conservation
of hydrometric data. and Development.
Wisconsin.. 1914 | 1st repert of Rallroad Commission of Rallroad Commission of
Wisconsin to Legislature on water Wisconsin.
powers.
Do...... | 11923 | 2d report of Railroad Commission of Do.
Wisconsin to Legislature on water
powers.
b Includes records for the years 1895-1919. 1 includes records for the years 1914-24.
¢ Includes records for the years 1919-24. J Includes records for the years 1924-30.
d Includes records for t+e years 1924~-28. k Includes records for the years 1930-36.
e Includes records for the years 1928-35. 1 Includes records for the years 1928-32.
f Includes records for the years 1914-28. m Includes average weekly discharge for
g Includes records for the years 1928-34. the years 1920-30.
h Includes records for the years 1889-1936; n Includes records for the years 1914-23.
records of daily and monthly discharge
are not 1included.

Note.- In addition to the records contained in the reports listed above, the following
States have 1ssued annual or biennial reports that contain records of discharge:
California, Colorado, Idaho, Indlana, Missouri, Montana, MNebraska, New Mexlco, New York
(also New York Clty Board of Water Supply), North Dakota, Oregon, Pernsylvania, Utah,
Washington, and Wyoming.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAM THE GEOLOGICAL SURVEY

The following table contains a list of gaging stations for the area covered by this

report at which records of daily discharge were collected during the water year October

1938 to September 1939 by agencles other than the Geologlcal Survey.

The reccrds for

these stations are not contained in the publications of the Geological Survey.

400448
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Records of dally discharge collected by agencles other than the Geologicrl Survey

Stream Location Period Operated by Remerks
Blue Earth River. | Near Rapldan, Minn.| 1911-39 | Northern States Power Co.| Unpuhlished.
at Rapidan hydro-
alectric plant.
Cannon River.....| Near Cannon Falls, | 1921-39 esrodDetracscnaroararsane Do.
Minn., at Can-
non Falls hydro-
electric plant.
Chicago Sanitary | Lockport, Ill..... | 1900-39 | Sanitary District of 1900-36 in "Stream
Canal. Chicago. flow data of
I1linois", 1937.
1937-38 unpublished.
Gull River.......| qull Lake Reser= 1910-39 | Corps of Engineers, Unpublished.
voir, Minn. . 8. Army.
Leech Lake River. | Leech Leke Reser- [1884-~1939| ....doeees. cesesens Unpuhlished.
voir, Minn.
Minnesota River.. | Near Granite Falls, | 1928-39 | Northern States Power Co- Do .
Minn., at Minne-~
sota Falls hydro-
electric plant.
Mississippi Riven| Alton, Ill........ | 1933-39 Corps of Engineers, U. S.| Published by Mississippi
A . River Commission.
Dosvrvesvsvesse | Near Anoka, Minn., 1918-39 | Northern States Power Co.} Unpubllshed.
at Coon Rapids
hydroelectric
plant .
DOssssecsseses | Minneapolis, Minn. | 1900=39 | cc:e@0ctcecescccssnssaonnse Do.
at lower-dam
hydroelectric
plant.
Doeseseenssess | Pokegama Reser- 1883-1939 | Corps of Engineers, U. S. Do.
voir. Army.
Do.eseeerseass | B4 Cloud, Minn., 1925-39 | Northern States Power Co. Do.
at St. Cloud
hydroelectric
lant .
Do.vessessnese | St. Paul, Minn., 1925-39 | Ford Motor Cos-cerveccess Do.
at Twin City
Lock and Dam.
DOessen Winniblgoshish 1884-~1939 | Corps of Engineers, U. S. Do.
Reservoir. Army .
Pine River....... | Pine River Reser- |1886<1939 | «+es@0cecscorsserccnenens Do.
voir, Minn.
Sendy River...... | Sandy Lake Reser- [1892-1939 | ¢o+cd0svvoseccscnsrsosnns Do-

voir, Minn.

Note.- The Soll Conservation Service began in 1938 to make studies of run-off f-om four areas of

less

acres each in the vicinity of Fennimore, Wis.

organization.

COOPERATION

300 acres each in the vieinity of Edwardsville, Ill., and four areas of less than 325
Records of these studies are in the files of that

The works in the several States was done under cooperative agreements with the organi-

zations listed below.

Illinois:

the Division of Water Survey, Dr. A. M. Buswell, chief.

Indiana:

Towa:

Department of Reglstration and Education, J. J. Hallihan,director, through

Department of Publlic Works, V. M. Simmons, administrative of“icer-
University of Iowa Institute of Hydraulic Research, Prof. E. W. Lane, assoclate

director, and F. M. Dawson, dean of College of Engineering; Iowa Geological Survey, Dr.

A. C. Trowbridge, director; State Conservation Commission, M. L. Hutton, director.

Minnesota:
director.

Missouri:

geologist, and State Highway Department, C. W. Brown, chief engineer.

North Dakota:

Wisconsin:

Office of State engineer, E. J. Thomas.

Statutory Committee on Water Pollution, Adolph Kanneberg, chairman.

Department of Conservation, Division of Drainage and Waters, W. S. Olson,

Missour! Geological Survey and Water Resources, H. A. Buehler, State

Public Service Cormissicn, G. P. Steinmetz, chief engineer; and Wisconsin



10 COOPERATION

Financlal assistance was furnished by the Corps of Engineers, United States Army, in
the operation of 57 gaging stations, of which 12 were in I1linois, 13 in Iowa, 12 in
Minnesota, 5 in Missouri, 1 in North Dakota, and 14 in Wisconsin. Financial essistance
was also furnished by the Biological Survey and the Soll Conservation Service, United
States Department of Agriculture. Several stations in the Hudson Bay Basin were main-
tained from funds appropriated by the United States Department of State.

Full cooperation exists between this organization and the Dominlon 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 obtained in §}xch a manner as to be equally acceptable and available in bott 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. and city of Bloomington.

Iowa: Mississippl River Power Co., Interstate Power Co., Central States Pover and
Light Corporation, Iowa Electric Co., Des Moines Waterworks, cilty of Ottumwa, Decker
Packing Co., Boone Water Department, and Iowa State College.

Minnesota: Ford Motor Co. and Minnesota Power and Light Co.

Wisconsin: Northern States Power Co., Lake Superior District Power Co., and Wisconsin
Public Service Corporation.

Funds for the construction, repair, and improvement of gaging stations were allocated
to the Geological Survey by the Federal Emergency Administration of Public Works.

DIVISION OF WORK

The data for the statlons In the States were collected and prepared for publication
under the supervision of district engineers as follows: In Illinois (except for Kaskaskia
River at Carlyle and statlons on Galena, Apple, Plum, Edwards, Henderson, and Fope Creeks),
J. H. Morgan; 1in Indiana, H. E. Grosbach; in Iowa, for stations on Grant and Flatte Rivers
in Wisconsin, for staticns on Galena, Apple, Plum, Edwards, Henderson,and Pope Creeks in
Illinoils, and for South Fabius River near Taylor, Mo., and North River at Palmyra, Mo.,
R. G. Kasel; in Minnesota (except for St. Crolx River near Rush City), in Nortlr Dakota,
for Mississippi River at Prescott and at La Crosse, Wis., and for Whetstone River near
Big Stone, S. Dak., C. L. Batchelder until Jan. 18, 1939, C. H. Prlor, acting-cistrict
engineer, Jan. 19 to May 30, 1939, and P. R. Speer; in Missouri (except for Sovth Fabius
River near Taylor and North River at Palmyra), and for Kaskaskia Rlver at Carlyle, Ill.,
H. C. Beckman; in Montana, A. H. Tuttle; in Wisconsin (except for Mississippl Fiver at
Prescott and at La Crosse and stations on Grant and Platte Rivers) and for St. Croix

River near Rush City, Minn., F. C. Christopherson.



GAGING STATION RECORDS 11

HUDSON BAY BASIN

ST. MARY RIVER BASIN
Upper St. Mary Lake at St. Mary Chalet, Mont.
Location.- Water-stage recorder, lat. 48°44', long. 113°26', in NE% sec. 4, T. 34 N., R.
T2 W., at St. Mary Chalet in Glacier National Park, half a mile upstream from outlet.
Records available.- May 1929 to September 1939 (incomplete)}.

Extremes.- Iélaxéxgwn stage recorded during year, 5.43 feet May 30; minimum recorded, 1.00
00t Sept. .
1929-39: Maximum stage recorded, 6.88 feet June 15, 1937; minimum recorded, 0.02
foot Dec. 16, 29, 30, 1929, Jan. 1, 1930.

Remarks.- Records excellent. No diversions.

Gage height, in feet, water year Octob 1938 to Sep iber 1939

Day| Oct. Nov. Dec, Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 1.28 1.36 - 4.29 5.07 3.75 2.60 1.45]
2 1.26 1.37 - 4.38 4.78 3.78 2.53 1.46
S 1.28 1.38 - 4.46 4.51 3.76 2.48 1.38
4 1.29 1.35 - 4.67 4.35 3.74 2.42 1.32
5 1.29 1.33 - 4.86 4.19 3.69 2.37 1.32
6 1.28 1.33 - 4.80 4.08 3.62 2.29 1.40
7 1.27 1.28 - 4.61 3.97 3.53 2.24 1.46
8 l1.22 1.18 - 4.38 3.82 3.44 2.16 1.38
9 1.21 1.15 - 4.18 3.71 3.41 2.11 1.34

10 1.18 l.12 - 4.07 3.64 3.39 2.07 1.30
11 1.23 1.12 - 4.02 3.60 3.44 2.00 1.28
12 1.32 - - 4.02 3.60 3.50 1.98 1.26
13 1.40 - - 4.07 3.59 3.46 1.93 1.29
14 1.47 - - 4.18 3.61 3.47 1.92 1.28
15 1.47 - - 4.44 3.59 3.44 1.90 1.29
16 1.48 - - 4.76 3.60 3.38 1.88 1.20
17 1.50 - - 5.02 3.53 3.24 1.85 1.17
18 1.47 - - 5.13 3.50 3.08 1.81 1.13
19 l.44 - - 5.07 3.49 3.00 1.79 1.12
20 1.41 - 1.78 4.85 3.53 2.91 1.76 1.11
21 1.40 - 1.91 4.61 3.59 2.82 1.70 1.10
22 1.39 - 2.18 4.45 3.62 2.76 l.68 1.10
23 1.40 - 2.47 4.32 3.76 2.72 1.64 1.10
24 1.42 - 2.76 4.15 3.79 2.71 1.61 1.11
25 1.40 - 2.98 4.02 3.77 2.7 1.59 1.16
26 1.35 - 3.06 3.97 3.68 2.70 1.59 1.13
27 1.35 - 3.08 4.00 3.57 2.78 1.57 1.08
1.34 - 3.15 4.18 3.49 2.74 1.58 1.09
29 1.37 - 3.39 4.54 3.50 2.74 1.58 1.08
30 1.37 - 3.91 5.31 3.62 2.70 1.49 1.04
31 1.39 - - 5.34 - 2.66 1.47 -

UNITED STATES DEPARTMENT OF THE INTERIOR
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12 ST. MARY RIVER BASIN
Lower St. Mary Lake near Babb, Mont.
Location.- Water-stage recorder, lat. 48°50', long. 113°25', in NE} sec. 3, T. 35 N., R.

.; half a mile upstream from outlet and 3 miles southeast of Babb.

Records available.- May 1929 to September 1939 (incomplete).

Extremes.- Maﬁmuglastage recorded during year, 2.81 feet June 1; minimum reccrded, -0.49
oot Dec. 21, .
1929-39: Maximum stage recorded, 5.35 feret June 16, 1937; minimum reccrded, -0.75
foot Nov. 26-28, 1936.

Remarks.- Records good. No diversions. Stage increased by inflow of Swiftcurrent Creek.

Gage height, in feet, water year October 1938 to September 1939

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 0.24 -0.26 -0.46 - 2.51 2.80 2.10 1.92 0.42
2 - 24 -.28 ~.48 - 2.568 2.71 2.16 1.90 .38
3 - 25 -.31 -.43 - 2.51 2.55 2.11 1.88 .32
4 0.08 .24 =33 -.37 - 2.50 2.40 2.06 1.86 .22
5 .08 -23 -.38 -.34 - 2.61 2.29 1.99 1.84 .14
6 .08 .22 .34 -.31 - 2.66 2.33 2.00 1.82 .08
7 .08 .21 .35 -.29 - 2.57 2.31 2.05 1.86 .03
8 .07 -16 -.34 -.28 - 2.49 2.26 2.04 1.79 -.01
9 .06 .13 -.34 -.27 - 2.47 2.20 1.95 1.78 -.03

10 «05 .08 -.38 -.28 - 2.43 2.21 1.88 1.70 -.08
11 .06 Q7 -39 -.28 - 2.38 2.22 1.89 1.61 -.10
12 .08 +05 -.42 -.28 - 2.34 2.22 1.94 1.54 -.10
13 .11 .02 -.42 -.29 - 2.33 2.21 1.98 1.45 -.12
14 .12 .01 ~.43 -.31 - 2.38 2.22 2.01 1.37 -.14
15 17 .04 -.43 -.32 - 2.47 2.18 2.02 1.30 -
16 .23 .00 -.44 -.31 - 2.51 2.18 2.00 1.21 -
17 .26 -.03 -.48 - - 2.57 2.16 1.94 1.14 -
18 .27 -.04 -.47 - - 2.68 2.14 1.91 1.08 -
19 .28 -.07 ~.47 - - 2.75 2.11 1.92 1.04 -
20 .28 -.086 ~-.48 - 0.66 2.67 2.09 1.97 1.00 -
21 .28 -.08 -.49 - .68 2.56 2.12 1.97 .93 -.32
22 .27 -.09 -.49 - .90 2.46 2.14 1.96 - -.352
23 .27 -.11 -.47 - 1.16 2.41 2.18 1.93 - -.27
24 .29 -.14 -.44 - 1.40 2.34 2.09 1.90 - -.25
25 30 -.17 ~.43 - 1.70 2.24 2.01 1.90 - -+25
26 +30 -.19 -.42 - 1.83 2.14 1.96 1.90 .74 -.28
27 .29 -.21 -.41 - 1.94 2.07 1.92 1.92 .71 -.27
28 .27 -.22 -.40 - 2.03 2.05 1.89 1.94 «66 -.29
29 .26 -.24 -.41 - 2.14 2.12 1.89 1.95 -64 -.51
30 .25 -.25 -.42 - 2.32 2.42 1.99 1.95 66 -.34
51 26 - -.42 - - 2,73 - 1.94 .48 -

UNITED STATES DEPARTMENT OF THE INTERIOR
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ST. MARY RIVER BASIN 13
St. Mary River near Babb, Mont.

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

Drainage area.- 278 square miles (including area drained by Swiftcurrent Creek above
PoInt o6f dlversion into St. Mary Lake, since Oct. 1, 1915).

Records availabls.- April 1902 to September 1925, May 1929 to September 1932, October
TO3Z to September 1939 (summers only).

Extremes.- Maximum discharge recorded during year, 1,470 second-feet May 24 (gage height,
B eet); minlmum recorded, 54 second-feet Nov. 10 (gage height, 1.37 ree?f.
1902-25, 1929-32, 1934-39: Maximum discharge observed, 7,980 second-feet June 5,
1908 {gage height, 9.4 feet, estimated); minimum observed, 30 second-feet Apr. 3-7,
1904.

Remarks.- Records good except those for June 9-21, which were computed on basis of rec-
ords for station on Lower St. Mary Lake and are fair. Entire flow of Swiftcurrent
Creek below Sherburne Reservolr 1s diverted into Lower St. Mary Lake above station.
Records do not include flow in St. Mary canal, which diverts from river at left end of

dam,
Discharge, in second-feet, water year October 1938 to September 1939

Pay] oOct. Rov. Dec. Jan. Feb. Mar. Apr. May June Jul~ Aug. Sept.
1 224 108 -1 1,120] 1,290 603 457 218
2 216 - - 1,160 1,120 664 440 214
3 218 - - 1,020 929 603 432 226
4 214 - - 992 760 555 424 226
s 211 - - 1,080 672 502 405 214
6 216 - - 1,120 752 516 390 204
7 214 - - 1,040 752 560 386 199
8 206 - - 968 672 555 358 183
9 206 60 - 968 637 479 345 176
10 206 132 - 960 672 428 321 167
11 211 - - 905 679 428 281 163
12 218 - - 890 685 466 244 161
13 226 - - 866 666 502 199 165
14 218 - - 898 672 521 224 167
15 214 - - 984 660 521 244 167
18 234 - - 976 672 511 211 153
17 - - - 1,020 660 484 201 149
18 - - - 1,12 643 449 194 138
19 - - - 1,20 631 470 221 136
20 - - 201 1,160 603 502 249 134
£1 - - 218| 1,010 597 506 218 131
22 - - 200 874 631 497 214 129
23 - - 178 782 679 470 209 127
24 - - 309| 1,110 597 453 226 141
25 - - 484 1,200 526 457 244 147
26 - - 576 1,080 474 457 252 141
27 - - 620 802 463 484 239 134
28 - - 649 625 440 492 228 140
29 - - 724 745 432 497 234 136
30 - - 929| 1,020 502 497 239 132
51 - - - 1,200 - 451 226 -
Second- Run~off in|

Month foot-days | Meximm | Minimm | Mean | 4ore-feet
October 1-16... 5,452 234 206 216 6,850
5,088 929 178 63| 10,090
30,895 1,200 625 997 61,280
20,158 1,290 432 672 39,980
15,880 654 428 503 30,900
8,786 457 194 282 17,370
4,918 226 127 164 9,760

Water year - - - - -

UNITED STATES DEPARTMENT OF THE INTERIOR
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14 ST. MARY RIVER BASIN

St. Mary River near Kimball, Alberta
(International gaging station)

Location.- Water-stage recorder, lat. 49°04' (revised), long. 113°14' (revised), in SWi}

~sec. 25, T. 1, R. 25 W. fourth meridian, 1% miles southwest of Kimball and 4 miles
(revised) north of international boundary. Zero of gage is 3,917 feet above mean sea
level (Dominion Water and Power Bureau levels). Nov. 7 to Mar. 24, chain gage at
site 3 miles downstream.

Drainage area.- 497 square miles.
Records available.- January 1913 to September 1939. September 1902 to December 1912 at

s1te Hal? @ mile north of international boundary. 1905 to 1912 equivalent records at
2ite half a mile downstream published In reports of Department of Mines and Resources,
anada.

Average dlscharge.- 37 years, 819 second-feet.

Extremes.- Maximum discharge during year, 1,800 second-feet May 24 (gage height, 4.42
€et); minimum, 90 second-feet Nov. 5. (gage height, 1.79 feet).
1902-39: Maximum discharge 18,000 second-feet (estimated), June 5, 190S; minimum,
16 second-feet Nov. 29, 1936.

Remarks.- Records excellent except those for period of 1ice effect, Nov. 17 to Mar. 24,
WRICh were computed on basls of seven discharge measurements, daily gage heights, and
weather records and are fair. Since 1917 St. Mary canal has diverted water from river
near Babb, Mont., to North Fork of Milk River; Alberta Railway & Irrigation Co.'s
canal diverts water from river 2 miles downstream from station. Flow regulated by
Sherburne Lake Reservolr on Swiftcurrent Creek. This station 1s one of the interha-
tional gaging stations malntained Jointly by the United States and Canada under the
Boundary Waters Treaty. The records have been collected and compiled Jointly with
the Dominion Water and Power Bureau, Department of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1938 to September 1939

Day| Oct. Hov. Dec, Jan. Feb. Mar., Apr. May June July A, Sept.
1 292 78 251 106 130 111 175 1,360| 1,490 796 612 290
2 282 172 247 108 127 108 151 1,380| 1,350 863 598 275
3 285 127 247 111 124 105 189 1,290 1,190 529 580 286
4 285 108 242 111 121 111 195( 1,290 1,040 781 568 302
5 285 97 238 114 119 114 198 1,340 912 36 550 282
6 285 100 234 117 17 114 208 1,360 946 740 527 294
7 282 102 226 121 117 111 81| 1,270 955 743 527 271
8 274 114 222 124 114 108 162 1,170 929 743 500 256
9 271 130 214 127 114 114 87| 1,150 829 685 500 245

10 271 147 206 130 111 117 224 1,160 870 618 454 254
11 274 3556 194 130 111 111 241 1,120 870 598 416 221
12 285 375 183 134 111 108 256 1,100 886 631 364 217
304 341 176 137 111 105 271 1,090 895 678 310 224
14 304 307 1656 140 111 106 286 1,130 963 707 286 214
15 2856 321 161 142 111 114 310 1,200 946 707 351 214
16 311 321 1568 144 108 121 310| 1,280 990 692 208 201
17 319 317 1561 147 100 114 327| 1,300 920 685 294 187
303 303 146 151 97 121 335 1,400 895 638 275 178
195 289 140 151 98 165 351 1,440 878 618 279 175
20 189 280 137 154 100 276 390| 1,370 845 671 343 170
21 189 272 130 158 100 355 426| 1,230 895 678 2908 167
22 183 263 127 160 102 396 416| 1,140 903 671 286 167
23 120 259 121 161 105 461 416 1,080 972 631 275 167
24 183 259 114 161 108 553 489 1,250 903 618 282 187
25 192 255 112 165 108 707 685 1,560 804 6056 318 206
26 198 255 111 165 111 605 766] 1,460 751 605 322 189
27 198 263 105 161 114 592 796! 1,180 700 624 318 187
28 183 2517 102 154 111 580 845 903 878 624 302 192
29 186 251 100 154 - 574 963 999 664 651 290 187
30 178 251 100 144 - 538| 1,190| 1,300 728 638 314 178

31 180 - 100 134 - 360 - 1,480 - 624 294 -
3 Maxd Amd Run-off in

Month foct-days Mean acre-feet
OOEODOr e seuv s ivrveensonrrornasnsserssncnss 7,831 319 178 246 15,140
D 7,053 375 97 235 13,990
DECOmbDOr's e vvvvrnrrrvecsencosarcasorsoanss 5,160 251 100 166 10,230
Oalendar year 1938....eecececcccencneeoe 233,400 4,700 o7 639 462,900
4,315 165 105 139 8,560
3,111 130 97 111 6,170
8,174 707 105 264 16,210
11,969 1,190 162 399 235,740
38,782 1,560 903 1,281 76,920
27,597 1,490 664 920 54,740
21,098 853 598 681 41,850
11,931 612 275 385 23,660
6,562 302 167 217 13,020
Water year 1938-3%¢cccecececccensssarrrs 153,383 1,560 97 420 304,200

UNITED STATES DEPARTMERNT OF THE INTERIOR
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ST. MARY RIVER BASIN 15

St. Mary canal at Intake, near Babb, Mont.
(International gaging station)

Location.- Water—stage recorder, lat. 48°51' (revised), long. 113°25' (revised), in NWi
: sec. 27, T. 36 N., R. 14 W., 600 feet downstream from intake of canal on Black-
feet Indian Reservatlon and 1 mile east of Babb.

Records avallable.- 1918-39 (irrigation seasons only).

Remarks.- Records good. Discharge for Oct. 4, 1938, interpolated; that for Oct. 6-17,
Nov. 11, 1938, Nov. 30, 1939, estimated. Canal diverts water from west bank of St.
Mary River near Babb and discharges it into North Fork of Milk River. This water
then flows in the natural channel of Milk River through Canada and back into Montana
where it is used for irrigation in Milk River Valley east of Havre. Some water may
be returned to St. Mary River at St. Mary crossing. This station is one of the in-
ternational gaging statlions maintained jointly by the United States and Canada under
the Boundary Waters Treaty. The records have been collected and compiled jointly with
the Dominion Water and Power Bureau, Department of Mines and Resources, Canada.

bischarge, in second-feet, 1938-39

Day| oOct. Hov. Apr. May June July Aug. | Sept. Oct. Nov.
1 0.9 167 - 709 789 781 803| 110 - 154
2 .7 204 - 712 793 785 800 109 - 156
3 .9 270 - 709 784 782 801 70 - 220
4 1.1 265 - mne 773 M3 97 19.0 - 303
5 1.3 265 - 717 766 768 97 15.8 - 337
6 262 - 717 769 768 795 11.8 - 372
7 256 - 77 769 4 793 10.2 - 410
8 234 - 709 766 76 792 8.1 - 417
9 202 - 712 760 761 792 8.1 - 392
10 92 - 709 760 53 768 7.8 - 329
11 1.0 6 - 707 760 758 734 5.0 - 306
12 - - 709 760 e 728 1.3 - 282
13 - - 707 758 781 nv 1.3 - 267
14 - - 707 7568 787 646 1.1 - 251
156 - - 710 788 790 562 -9 - 235
18 - - 731 768 789 542 - - 226
17 - - 771 758 87 506 - - 202
18 86 48 - T 760 785 484 - - 186
19 172 160 781 768 790 439 - 7.3 1s2
20 170 94 77| 781 760 797 374 - 63 113
21 169 - 78| TN 758 797 366 - o8 4.4
22 168 - 234| 766 763 797 547 - 93 4.2
231 166 - 442| 760 766 800 321 - 92 3.4
24 168 - 568 353 760 800 267 - 95 3.6
25 187 - 589 12.6 755 800 231 - 110 3.4
26| 165 - 601 8.7 749 501 2351 - 120 3.4
27| 164 - 624 299 744 301 230 - 132 3.8
28 165 - 662 560 742 803 220 - 137 3.0
29 165 - 654| 558 747 803 1e6 - 136 3.4
30 166 - 697 621 765 803 145 - 143 3.4
31} 166 - - 749 - 803 128 - 151 -
Second-~ Run~-off in|
Kanth foot-days aximm | Minimm Moan acre~feet
2,272.9 172 - 73.3 4,510
2,525 276 6 180 5,010
1939
April 20-30..cccciectonnecncscsaccnoesnons 5,256 697 7 478 10,430
May.... 19,952.3 781 8.7 644 39,570
June . 22,866 793 742 762 45,350
July. 24,369 803 763 786 48,340
Augusteciioesas 16,341 €03 izs 527 32,410
September 1-15. 379.4 110 .9 25.3 763
October 19-31.. 1,377.3 151 7.3 106 2,730
NOVEmDOTrecoeeosssnconcssosossvsvarescsncns 5,376.0 417 5 179 10,660
The pOriod.ecececerssceccansssssccossnse - - - - 190,200

Note.- Canal not in operation Nov. 12-17, Nov. 21, 1938 to Apr. 19, 1939. 8ert. 16 to Oct. 18
and after Nov. 30, 1939.



16 ST. MARY RIVER BASIN

St. Mary canal at St. Mary crossing, near Babb,

(International gaging station)

Location.- Water-stage recorder, lat. 48°57', long. 113°21', in NE} sec. 30, T.
, 500 feet east of outlet of St. Mary River siphon, 9 miles

and 10 miles downstream from intake.

Records available.- 1918-39 (irrigation seasons only).

Mont.

37 N., R.
northeast of Babb,

Remarks.- Records excellent. This station is one of the international gaging stations
malntained jointly by the United States and Canada under the Boundary Waters Treaty.
The records have been collected and compiled jointly with the Dominion Water and Power
Bureau, Department of Mines and Resources, Canada.

Discharge, in second-feet, 1938-39

Day| Oct. Rov. Apr. May June July Aug. Sept. Oct. Nov.
1 - 152 - 630 696 687 696| 100 - 152
2 - 166 - 636 704 693 696 98 - 156
3 - 246 - 638 698 691 694 88 - 188
4 - 245 - 641 691 689 693 29.0 - 274
5 - 240 - 645 683 683 693 22.8 - 312
6 - 238 - 649 685 681 691 19.4 - 331
7 - 240 - 645 687 687 691 17.9 - 363
8 - 225 - 643 685 685 689 6.9 - 379
9 - 190 - 641 679 674 693 - - 362
10 - 83 - 641 679 664 681 - - 323
11 - - - 639 681 672 651 - - 288
12 - - - 639 679 681 645 - - 263
13 - - - 636 879 687 636 - - 247
14 - - - 639 679 694 600 - - 235
15 25.7 - - 641 679 694 506 - - 224
16 34.4 - - 651 677 694 486 - - 211
17 33.8 - - 685 676 696 449 - - 192
18 59 24.2 - 691 676 693 425 - - 175
154 139 - 694 676 693 393 - 170
20| 157 7 - 691 672 698 328 - 36.5| 147
21| 156 - 7] 689 677 698 320 - 100 25.1
22| 156 - 1381 685 677 698 306 - 94 .
23| 157 - 344! 681 679 702 288 - 94 -
24| 1s8 - 4951 427 676 698 247 - 91 -
25| 158 - 522 10.7 670 698 204 - 118 -
26| 1el - 535 - 668 694 202 - 103 -
27| 188 - 549 | 164 664 700 201 - 121 -
28| 156 - 588 | 497 660 700 198 - 137 -
29| 156 - 607 510 662 700 179 - 137 -
153 - 618| 544 676 700 132 - 140 -
31 154 - - 655 - 700 119 - 145 -
Second- Run-off in|
Month foot-days Maxionm Minienoe Mean acre-~feet
1938
0CtODOr 15=31lc.vurverecercreesecreonsnsans 2,184.9 161 23.7 129 4,330
November 1-10, 18-20.ccsevecessrccesonsnas 2,267.2 246 24.2 174 4,500
1939
APril 21-30.ccerecsorcarerssarsasancarcnns 4,403 618 7 440 8,730
Mey 1-25, 27-31lees.... . 17,879.7 694 10.7 596 35,460
June..... 20,370 704 660 679 40,400
July.. . 21,424 702 664 691 42,490
August... . 14,432 696 119 466 28,630
September" . 382 100 6.9 47.8 7
October 20-31. 1,316.5 145 36.5 110 2,610
November 1-22.... 5,017.8 379 7 228 9,950
The DPOTLOAevetereerroerrrsorarsrsananss - - - - 169,000

Note.- Canal not in operation Oct. 1-14, Nov. 11-17, Nov. 21, 1938, to Apr. 20, 1939, May 26,

Sept. ¥ to Oct. 19, and after Nov. 22, 1939.



ST. MARY RIVER BASIN 17

St. Mary canal at Hudson Bay divide, near Browning, Mont.
(International gaging station)

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

Records available.- 1917-39 (irrigation seasons only).

Remarks.- Records excellent except those below 300 second-feet, which are good. Discharge
— Tor periods of missing gage heights, Oct. 20, May 24-26, Aug. 16-26, computed on basis
of records for station on canal at St. Mary crossing. This station is one of the in-
ternational 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 Dominion Water and Power Bureau, Department of Mines and Resources, Canada.

Discharge, in second-fest, 1938-39

Day| Oct. Kov. Apr. May June July Aug. | Sept. Oct. Nov.
1 - 148 - 630 661 681 697 104
2 - 153 - 641 695 688 97| 93
3 - | =08 - 647 700 693 693 87 #159
4 - 253 - 641 697 693 695 65
5 - 258 - 652 690 684 690 24.2
6 - 256 - 647 684 684 584 16.1
7 - 258 - 645 620 684 688 14.0
8 - 251 - 652 686 684 688 10.2
9 - 224 - 638 686 686 688 8.8
10 - 179 - 641 686 681 688 5.4
1 - 29.6 - 645 686 674 665 -
12 - 13.4 - 645 686 674 647 -
13 - 2.8 - 641 686 684 630 -
14 - .4 - 641 686 595 625 -
15 - 0 - 641 681 697 542 -
16 - .3 - 643 606 702 423 -
17 - 0 - 663 679 697 454 -
18 0 - 684 679 695 127 -
19 - .2 - 697 681 697 405 -
20 140 1.3 - 690 679 695 360 -
21 151 .3 - 690 679 697 313 -
22 151 - - 693 679 700 302 -
23 151 - 199 695 674 702 289 -
24 156 - 393 680 654 704 249 -
25 148 - 491 330 674 702 220 -
26 152 - 508 50 670 700 207 -
27 153 - 523 - 685 700 190 -
28 147 - 553 231 661 707 187 -
29 152 - 590 483 658 702 180 -
30 149 - 508 489 670 707 154 -
3 148 - - 557 - 707 122 -
8 a Mind Run-off in|
Month fcot-days Mean acre-feet
1938
0CtOBer 20-3l.evreccsacerreasiosnosannanan 1,798 156 140 150 3,570
NOVEMBOr 1-2Llutevarsceccnsnnceraonsnnanson 2,231.3 258 0 106 4,430
April 23-30...... 3,865 608 199 483 7,670
May 1-26, 28-31 17,922 697 50 597 35,550
20,418 700 658 681 40,500
21,496 707 674 693 42,640
14,559 697 122 470 28,880
September 1-10ueseeeeesscerscssassnsananns 425.7 104 3.4 42.6 844
The PerioGeceseceseevecuenrsonessscncnas - - - - 156,100

*Discharge measurement .

Note.- Canal not in operation Oct. 1-19,-Nov. 22, 1935, to Apr. 22, 1959, May 27, Sept. 14
to Oct. 21, and after Nov. 26, 1939. Deta insufficlent to compute discharge Oct. 22 to Nov. 26,
1939.



18 ST. MARY RIVER BASIN

swittcurrent Creek at Many Glacler, Mont.
(International gaging station)
Location.- Water-stage recorder, lat. 48°48', long. 113°38', in sec. 12, T. 3§ N., R.
~, at outlet of Swiftcurrent Lake (formerly McDermott Lake) at Many Glacier,
Glacier National Park, 14 miles southwest of Babb.

Drainage area.- 31.4 square miles.
Records available.- June 1912 to Beptember 1939 (winter records incomplete).

Extremes.- Maximum discharge during year, 1,060 second-feet May 30 (gage height, 4.76
Test): minimum discharge recorded, 27.1 second-feet Oct. 10 (gage height, 1.71 feet).
19]12-39: Maximum discharge, 2,250 second-feet June 13, 1937 (gage height, 6.89
feet, affected by backwater from bridge); minimum, 10 second-feet Nov. 6, 7, 1921
(gage height, 1.22 feet).

Remarks.- Records excellent. No diversion or regulation. This Station is ons of the in-
ternational gaging stations maintained jointly by the United States and Canada under
the Boundary Waters Treaty. The records have been collected and ~ompiled jointly with
the Dominion Water and Power Bureau, Department of Mines and .esSources, Ca. “=.

Rating tables, water year 1938-3% (gage helght, in feet, and discharge, in second-feet)

Oct. 1-31 Apr. 22 to Sept. 30
1.6 19 2.0 74 1.6 20 2.0 84 3.5 549
1.7 27 2.1 96 1.7 31 2.2 131 4.0 742
1.8 39 2.2 122 1.8 45 2.5 209 4.5 948
1.8 55 1.9 63 3.0 365 4.8 1,080

Discharge, in second~feet, water year October 1938 to September 1939

Day| Oct. Hov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 43.8 - 541 396 355 148 59
2 40.6 - 458 309 325 141 58
3 39.0 - 522 277 290 129 52
4 40.6 - 625 274 268 124 50
5 39.0 - 560 277 259 119 58
6 36.6 - 418 259 244 114 71
7 34,2 - 318 250 226 109 67
8 30.6 - 271 247 218 96 o4
9 31.8 - 274 259 215 91 J
10 31.8 - 299 265 224 86 e
un 40.6 - 318 268 250 84 48.6
12 59 - 345 268 284 91 50
13 106 - 379 265 271 93 &2
14| 106 - 447 280 241 100 48.6
1 89 - 568 277 232 98 48.6
16 76 - 614 271 215 96 45.0
17 63 - 637 256 185 96 48.6
18 53 - 587 244 161 96 48.6
19 50 - 469 265 154 89 48.6
20 50 - 379 328 148 80 50
21 52 - 325 341 136 76 52
22 55 318 312 338 134 74 5
23 56 355 287 358 144 67 52
24 55 365 253 321 154 87 61
25 55 305 242 280 161 69 59
26 55 247 290 250, 169 80 50
27 52 229 365 229 177 82 40.8
28 57 321 451 238 174 82, 42.2
29 55 481 680 287 174 74|  39.4
30 55 672 926 341 164 61 36.6
31 55 - 587 - 159 50 -
Second- Per Run-off
Month Maximum | Minimmm Mesan square
foot-days mile Inches | Acre~feet
October. ., 1,661.6 106 30.6 53.6 1.n 1.97 3,300
November. - - - - - - -
December. - - - - - - -
Calendar year cesrsrons - - - - - - -
PLLT 1T o - - - - - - -
MaTOReuerne nanrnranranaenns : - : : : - -
April 22-30 ...ivvinreenennss 3,293 672 229 366 11.7 3.92 6,530
MEYoeevnrsreosocsonnnsanconse 13,749 926 244 444 14.1 16.26 27,270
JUNG v vevrernneervasoresanans 8,518 396 229 284 9.04( 10.09 16,900
JOLYesooecnrsccscnancnane 6,511 355 134 210 6.69 7.7 12,910
AUGUOt ..ot iirerirnenenn 2,871 148 59 92.6 2.95 3.40 5,690
September..ccevvieesesenccios 1,541.2 7L 36.6 51.4 1.64 1.83 3,060
Water year cevesnean - - - - - - -

UNITED STATES DEPARTMENT OF THE INTERIOR
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ST. MARY RIVER BASIN 19
Sherburne Lake Reservoir at Sherburne, Mont.

Locatlon.- Water-stage recorder, lat. 48°50', long. 113°31', 1in sec. 35, T. 36 N., R. 15
., 1n gate house at Sherburne Dam on Swiftcurrent Creek about 6 miles southwest of
Babb. Zero of gage 1s 4,700.0 feet above mean sea level.

Drainage area.- 64 square miles.
Records avallable.- May to June 1915, May 1917 to September 1918, June 1921 to 8eptember
1939, ~

Extremes.- Maximum contents during year, 46,930 acre-feet June 8 (elevation, 4,776.02
Teet); minimum contents observed, 2,026 acre-feet Sept. 2 (elevation, 4,730.63 feet).
1915, 1917-18, 1921-39: Maximum contents, 60,420 acre-feet June 20, 1925 (eleva-
tion, 4,784.6 feet); no usable contents at times.

Remarks.- Reservoir is formed by earthfill dam; reservoir completed and storage began in
Capacity, 66,100 acre-feet between elevatlions 4,720 feet (sSill of lowest outlet
gate) and 4,788 feet (crest of splllway) above mean sea level. No dead storage. Fig-
ures given hereln represent total contents. Contents computed from water-stage re-
corder graph except for periods Oct. 1 to Apr. 22 (computed on basis of once-daily
gage readings at 7 a.m.) and Aug. 15 to Sept. 30 (computed on basls of graph drawn
%r(l)ugh olnce-daily gage readings at 7 a.m.). Gage readings furnished by Bureau of
clamation.

Contents, in acre-feet, water year October 19338 to September 1939

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Moy June Jul~ Aug. Sept.

1| 2,230 6,060| 13,720| 44,165| 45,380 | 23,040 | 2,126
2| 2,230 7,208| 14,711 | 45,050 | 45,260| 21,€00| 2,026
s| 2,230 8,340 16,140 | 45,892 | 45,350 | 20,630 2,142
4| 2,289 8,492 17,840 | 46,564 | 45,410| 19,276 2,318
5| 2,176 8,644 | 19,367 | 46,774 | 45,670 | 17,900 | 2,496
6 - 3,948/ 20,610| 46,816 | 46,060 | 16,620 2,667
7 - 9,100 21,480 | 46,704 | 44,480 16,206 | 2,845
8 - 9,334| 21,750 46,858| 44,060| 13,556 | 2,987
9 - 9,568 21,770 46,6564 | 43,972 | 12,723 | 3,124
10 - 9,802 21,880 46,284 | 43,832 | 11,640 3,248
11 - 10,044 | 21,990| 46,004 | 43,552 10,536 | 3,372
12 - 10,372 | 22,170 45,766 | 43,132 9,701| 3,538
13 - 10,536 | 22,400 45,668 | 42,740 9,016| 3,726
14 - 10,618 | 22,842 45,640 42,327 8,318| 3,908
16| 2,466 10,700 | 23,898 | 46,696 | 41,869 | 7,598 | 4,064
16 - 11,020 | 25,460 45,738 | 41,430| 6,999 | 4,144
17 - 11,340 | 27,087 45,682 | 40,546 6,478| 4,211
18 - 11,6601 28,473 | 45,598 | 39,805| 6,1s9| 4,278
19 - 11,820 | 29,724 45,470 | 38,505| 5,454 | 4,425
20| 2,466 12,140 30,641 45,305) 37,256| 5,025| 4,592
21| 2,466 12,660 | 31,484 | 45,425( 36,083 4,780 | 4,713
22| 2,625 13,200| 52,372 | 45,095| 34,828| 4,465| 4,903
23| 2,525 13,520 | 33,117} 45,276 33,700 4,117| 5,107
24| 2,525 15,528 | 33,700 | 45,668| 32,656| 3,765/ 5,318
26| 2,525 13,368 34,384 | 45,990 31,436 | 3,347 5,468
26, 2,525 12,957 | 35,173 46,060| 30,355) 2,994| 5,657
27| 2,466 12,444 | 36,135( 45,990 29,196 2,732| 5,776
e8| 2,468 4,653 12,212 37,491 45,990/ 27,967| 2,672 5,888
29| 2,525 12,372 | 39,103 | 45,878 26,790 2,466 6,000
30| 2,525| 2,254 13,164 | 41,560 | 46,640 | 25,600] 2,342| 6,035
S| 2,372 2,907| 3,217 6,860 - | 43,104 ~ | 24,338| 2,236 -

Monthly elevation and contents, water year October 1933 to September 1939

Change 1n contents
Month El?;“%?n (Contegtse) during month
ee acre-iee (acre-feet)
Sept. 30..00s0n 4,731.00 2,230 -

Oct. 31. 4,731.24 2,372 +142
Nov. 30. 4,731.04 2,254 -118
DeCs Blecsccsnoans 4,732.14 2,907 +653
Calendar year 1938..-cccrvarsecass - - ~1,662
Jan. Blecesvecernrocncncesonasvaocas 4,732.64 3,217 +310
Feb. 28..c.c0u.e 4,734.84 4,663 +1,436
Mar. 3l...... 4,738.00 6,860 +2,207
Apr. 3Vecsececss 4,745.96 13,164 +6,304
MEY Bleveveccososssncons 4,773.36 43,104 +29,940
June 30.eeeeccaccasnoses 4,776.10 45,640 +2,536
JULY Blecessceronss 4,757.68 24,338 -21,302
Aug. 3liceeevosens . 4,731.01 2,236 -22,102
Sept. 30.ceseseercrocssacsoscarannas 4,736.85 6,035 +3,799
Water year 1938-3%9.c:0c0crvescaces - - +3,805




20 ST. MARY RIVER BASIN

Swiftcurrent Creek at Sherburne, Mont.

(International gaging station)

Location.- Water-stage recorder, lat. 48°50', long. 113°31', in sec. 35, T. 36 N., R. 15
<y 0 feet downstream from spillway of Sherburne Lake Dam at Sherburne.

Drainage area.- 64 square miles.

Records available.- July 1912 to September 1939 (winter records incomplete).

Extremes.- Maximum discharge during year, 998 second-feet July 17 (gage height, 5.47
; minimum recorded, 0.3 second-foot Sept. 30 (gage height, 0.37 foot).
1912-39: Maximum discharge, 2,280 second-feet June 17, 1916 (gage height, 7.83
feet); no flow at times when gates in dam were closed.

Remarks.- Records excellent. No diversions.

Flow regulated by operation of gates at

am. This station 1s one of the international gaging stations maintained jointly by

the Unlted States and Canada under the Boundary Waters Treaty.

The records have been

collected and compiled jJointly with the Dominion Water and Power Bureau, Department

of Mines and Resources, Canada.

Rating tables, water year 1938-39 (gage helght, in feet, and discharge, in second-eet)

et . 1-31

2.2 63 0.3
2.3 73 -4
2.4 85 5
2.5 98 .6
2.6 112 .8
2.7 127 1.0

Apr. 21 to Sept. 30

.0
-4

D= O

LA DIND

4
8
2
6
[+
5

276

0 396
-5 544
.0 750
-4 959

Discharge, In second-feet, water year October 1935 to September 1939

Day| Oct. Rov. Dec. Jan, Feb. Mar. Apr. May June July Aw. Sept.
1 65 - 453 2.0 537 826| 108
2 65 - 198 2.2 439 836 109
3 66 - 3.3 2.3 323 836 52
4 67 - 3.1 2.5 323 831 3.4
5 67 - 2.6| 234 247 836 3.3
6 67 - 2.2| 339 528 852 3.2
7 67 - 2.1 382 528 6 2.7
8 65 - 228 238 450 836 2.5
9 65 - 375 499 319 731 2.3
10 68 - 370 499 349 634 2.2
11 66 - 370 502 462 610 2.1
12 5 - 365 475 521 566 2.1
13 80 - 362 440 521 508 1.7
14 97 - 365 402 518 486 1.6
15 105 - 236 373 518 394 1.6
16 114 - 1.6 373 511 383 1.4
1 112 - 1.2| 388 548 368 1.3
18 109 - .9 393 552 373 1.2
19 104 - 9| 399 826 358 1.2
20 102 - .8| 487 810 204 1.0
21 95 328 .71 393 795 272 .9
22 98 333 9 573 785 263 .8
23 99 479 9| 363 766 237 .6
24 108 569 9| 214 775 241 .8
25 108 569 .8| 214 826 270 .6
26 93 584 7| 282 826 280 -4
27 99 626 6] 312 826 210 .5
28 84 610 6| 312 536 178 .4
29 93 610 8| 441 842 169 .4
30 89 590 .8| 537 836 120 .3
31 89 - 1.5 - 836 115 -
Second~ Run-off in|
Month foot-days Maxioum Minimm Mean acre-feet
2,678 114 65 86.4 5,310
DeCember. cusercnsoresactrnvrsossnscnsaanna - - - - -
Calendar year essinscciacraserravanse - - - - -
5,298- 626 328 530 10,510
3,349.9 453 .6 108 6,640
10,043 573 2.0 335 19,920
18,778 842 247 606 37,250
14,749 852 115 476 29,260
reverseresee 309.5 100 .3 10.3 614
Water year essereiveccneegraranne - - - - -
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RED RIVER BASIN 1
Otter Tail River near Detroit Lakes, Minn.

Location.- Water-stage recorder and concrete control, lat. 46°50', long. 95°42', in sec.
23, T. 139 N., R. 40 W., about 5 mile? downstream from Helght of Land Lake and 7%
miles east of city of Detroit Lakes.

Records available.- March 1937 to September 1939.

Extremes.- Maximum daily discharge during year, 90 second-feet Mar. 23, 24; maximum gage
— helght, 5.76 feet Mar. 23 (affected by 1ce); minimum discharge, 0.6 second-foot Aug.
7 (gage height, 2.64 feet, affected by aquatic growth); minimum daily discharge, 0.7
second-foot Aug. 7.
1937-39: Maximum daily discharge, that of Mar. 23, 24, 1939; minirmum discharge,
0.1 second-foot Apr. 4, 1938.

Remarks.~ Records good except those for periods of ice effect or missing gage heights and

backwater from aquatic vegetation, which are fair. Discharge partly regulated by dams
of Minnesota Department of Conservation on several lakes above gage.

Discharge, in second-feet, water year October 1938 to September 1939

Day| Oct. Kov. Dec. Jan. Feb. Mar. Apr. Hay June July Aug. | Sept.
1 21 9.8 10 9.5 8.5 10 36 42 8.2 29 4.2 21
2 21 10 10 1o 8 11 40 42 9.8 29 3.8 21
3 21 11 10 10 8 12 50 43 11 27 2.8 20
2 20 11 10 10 8.5 11 60 40 10 27 2.0 19
5 20 12 10 9.5 9 1o 65 35 20 27 1.2 18
6 20 11 10 9.5 9 10 65 31 9.2 26 1.0 16
7 19 9.5 10 10 10 10 65 29 9.4 27 .7 16
8 18 10 10 10 10 70 26 8.6 26 1.3 17
9 17 9.5 10 10 10 10 80 24 8.2 24 5.0 18

10 18 9.8 11 10 10 1 80 23 13 23 11 16
11 16 10 11 9.5 10 12 75 22 15 21 16 15
12 15 10 10 9.5 11 13 85 21 14 20 16 14
13 14 8.6 10 9 11 12 82 18 14 10 17 12
12 14 9.5 10 9 10 12 84 14 16 17 17 12
15 13 10 10 8.5 10 12 8a 10 22 1€ 17 12
16 13 10 10 8.5 11 12 84 8.2 36 14 16 14
17 12 10 10 8.5 12 12 84 7.1 37 14 16 14
18 12 11 10 8.5 14 12 84 5.6 36 17 15 12
19 11 11 10 8.5 12 14 78 5.0 32 12 20 14
20 11 10 10 9 11 16 75 5.6 30 11 24 12
21 12 9 10 [} 10 18 73 5.6 30 e.8 25 12
22 12 11 10 8.5 10 42 72 5.0 30 8.6 26 11
23 13 11 10 9 10 90 72 5.3 29 7.8 28 11
24 12 11 1o 9 1o 90 70 5.3 29 7.2 28 20
25 12 11 10 9 11 85 67 5.0 29 7.4 28 27
26 11 10 10 9 11 70 66 5.0 28 8.2 27 30
27 11 1o 10 9 11 48 66 5.0 28 7.8 26 31
28 10 11 9.5 9 10 40 85 4.8 29 7.4 25 32
29 10 11 9 8.5 - 38 65 4.6 30 .81 24 33
30 9.8 11 9 8.5 - 38 62 5.8 30 5.6 23 33
31 9.8 - 9.5 8.5 - 36 - 7.8 - 4.8 22 -
Run-off in

Hoan acre-feet

14.4 886

10.3 612

DeOembere coovrrosnrrsacorsossacirtocnsanan 9.97 613
Oalendar yoar 1938..c.cecevesvccrsosaene 4,380.0 73 .4 12.0 8,680
284.0 10 8.5 9.16 563

286.0 14 8 10.2 567

827 90 10 26.7 1,640

2,106 85 36 70.2 4,180

510.5 43 4.6 16.5 1,010

643.6 37 8.2 21.5 1,280

502.2 29 4.6 16.2 996

488.4 28 .7 15.8 969

559 33 11 18.6 1,110

Water year 1938-3% cvesesvecsesscrsonsns 7,271.0 90 .7 19.9 14,430

Note.- Discharge for perlods of ice effect or missing gage heights, Oct. 1-20, Nov. 7-9, Nov. 14
to Kpr. 11, computed on baslas of seven discharge measurements, available gage heights, and weather
records; that for period of backwater from aquatic vegetation, July 10 to Sept. 30, computed on
hasishof three discharge measurements, engineers' notes, gage heights, and records of lake
opsration.

400448 0 - 41 - 3
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22 RED RIVER BASIN
Otter Tail River below Pelican River, near Fergus Falls, Minn.

Location.- Water-stage recorder, lat. 46°13'45", long. 96°07'00", in SWi sec. 20, T. 132
., R, W., 500 feet downstream from Dayton’ﬂollow Dam, 5 miles downstream from
Pelican River, and 5 miles southwest of city of Fergus Falls.

Records avallable.- November 1933 to September 1939. October 1930 to November 1933, at
Tte 4 miles downstream; records equivalent.

Extremes.- Maximm daily discharge during year, 482 second-feet Mar. 30 (estimeted); maxi-
mn_gage height not determined; minimum discharge, 2.2 second-feet Sept. 21; minimum
daily discharge, 3.5 second-feet Sept. 23.

1930-39: Maximum discharge, 810 second-feet Dec. 11, 1930; minimum, 1.0 second-
foot May 2, 1934, Sept. 30, 1935; minimum daily discharge, 1.6 second-feet Feb. 7, 1937.

Remarks.~ Records good except those for periods of missing gage heights, those for periods
Ce effect, and those after June 1, all of which are fair. Flow completely regu-
lated by power plants above station.

Rating tables, water year 1938-39 except perlods of ice effect (gage height, in f-st,
and discharge, 1n second-feet)
(Shifting-control method used June 1-23)

Oct. 1 to June 23 June 24 to Sept. 30
1.0 3.0 1.5 37 2.3 232 1.0 1.0 1.5 36
1.1 6.5 1.6 51 2.7 382 1.1 3.5 1.6 50
1.2 10.5 1.7 68 3.0 511 1.2 8.0 1.8 86
1.3 17 1.8 89 1.3 15.5 2.0 133
1.4 26 2.0 140 1.4 25 2.3 220
Discharge, in second-feet, water year October 1938 to September 1939
Day| Oct. Bov. Dec. Jan. Peb. Mar. Apr, May June July 3y Sept.
1 58 38 17 108 108 98 #460 #200 99 59 41 25
2 12 38 16 82 137 1115 355 #200 98 21 18 26
3 27 25 15 89 136 +136 1e2 #240 101 62 21 14
4 44 30 14 80 111 +142 175 #200 60 26 19 19
5 32 28 30 85 123 +125 281 #220 62 43 21 14
6 43 16 24 123 1143 135 #258 #280 63 100 29 28
7 44 #24 26 125 105 119 *227 *240 61 85 18 23
8 46 #26 27 126 +117 116 #2365 %240 72 39 17 12
9 18 #28 15 131 +106 110 149 #200 59 12 17 12
10 52 *30 24 147 195 102 199 *200 111 56 16 12
11 14 #40 15 141 #110 110 219 132 81 49 15 13
12 32 #34 28 140 #100 107 208 208 97 67 15 13
13 29 #18 34 142 #140 137 196 229 97 62 15 20
14 23 #40 31 162 #110 130 173 149 67 25 17 28
15 33 #34 35 95 #110 135 178 201 75 35 18 29
16 33 33 44 108 #120 90 160 121 126 38 14 12
17 43 32 47 110 #110 +107 179 219 140 64 14 13
18 19 28 45 149 #130 136 172 194 23 59 14 13
19 22 30 52 151 #110 126 176 176 77 13 13 18
20 35 26 61 143 #120 156 167 198 94 36 12 9.6
21 34 28 66 122 #110 306 114 95 78 66 18 16
22 30 22 71 81 1134 389 171 182 66 65 12 6.6
23 12 18 66 108 t127 1431 167 120 64 30 12 3.5
24 22 16 +113 122 t134 1458 170 200 61 46 23 54
25 34 23 74 +125 +129 +458 227 222 18 53 19 4.8
26 15 15 6 +108 t132 1458 202 1565 33 36 23 16
27 22 14 56 91 113 +450 215 178 e7 37 12 19
28 14 20 50 t112 110 428 205 45 179 39 22 15
29 36 21 52 11 - 384 206 125 113 56 22 9.0/
30 13 16 90 113 - #482 185 127 136 25 24 11
S1 20 - 125 108 - 400 - 106 - 34 24 -
Second- Maximum S Run-off in|
foot-days Min! Hean acre-feet
911 58 12 29.4 1,810
. 791 40 14 26.4 1,570
DOCemDRr . esvvervnerecccneronssnsssevenanns 1,439 125 14 46.4 2,850
Calendar year 1938,..c..ceivevescsscasnne 33,335.3 439 8.3 91.3 66,130
3,640 162 80 u7r |- 7,220
3,330 143 95 119 6,600
7,075 482 90 228 14,030
6,210 460 114 207 12,320
5,601 280 45 181 11,110
2,498 179 18 83.3 4,950
1,438 100 12 46.4 2,850
575 41 12 18.5 1,140
cecresrrencrecrererrsinone 508.5 54 3.5 17.0 1,010
Water year 1958-39.cvvcsvvecrcoorsoncane 34,016.5 482 3.6 93.2 67,460

#Gage helght mlsslng; dlscharge computed from record of operation of power plant furnlshed by
Ottertall Power Co.

tStage-discharge relation affected by 1lce; dlscharge computed on basls of one discharge measure-
ment, gage helghts and weather records.

Note.- Stage-dlacharge relation for period June 1 to Sept. 30 affected by aquatic vetetation and
shIfting control.

UNITED STATES DEPARTMENT OF THE INTERIOR
9~-232 February 1956 Geological Survey 5. $0UDRSROm PRAITING GITICE : V8080 WO



RED RIVER BASIN 23
Red River at Fargo, N. Dak.

Locatlon.- Staff gage, lat. 46°52'10", long. 96°47'00", in sec. 7, T. 139 N., R. 48 W.,
Just upstream from Island Park Dam, Fargo, and 10 mliles upstream from Sheyenne River.
Zero of gage 1S 870.00 feet above mean sea level (general adjustment of 1912).

Drainage area.- 6,420 square miles.
Records available.- May 1901 to September 1939.

Average discharge.- 87 years, 419 second-feet.

Extremes.- Maximum discharge observed during year, 3,700 second-feet Apr. 1, from dis-
charge measurement; maximum gage helght observed, 12.97 feet Mar. 30 (backwater from
ice); no flow at times; minimum gage height observed, 6.14 feet Sept. 2.

1901-39: Maximum discharge observed, 7,740 second-feet July 11, 1916 (gage helght,
21.04 feet, present datum); maximum gage height observed, 23.6 feet (rresent datum
Apr. 6, 1916, affected by ice; no flow for many days in each year of period 1932-39.

Maximum stage known, 40.1 feet Apr. 7, 1897, on U. S. Weather Bureau gage, zero of
which 1s 863.5 feet above mean sea level (general adjustment of 1912).

Remarks.- Records good above 6 second-feet; poor below. Gage read once daily. Discharge
Tor period of ice effect, Mar. 27 to Apr. 1, computed on basis of two discharge measure-
ments and gage helghts. Discharge for period of algae on control, Oct. 1 to Nov. 29,
and period of effect of removing algae, Aug. 20-24, computed on basis of two discharge
measurements,rgage heights, and engineer's notes. Discharge for Feb. 8 estimated on
basis of reco: for preceding and following days. Flow partly regulated by storage In
geveral lakes in Otter Tail River Basin and municipal pools created by dams in channel
of Red River.

Discharge, in second-feet, water year October 1938 to September 1¢39

Day| Oct. Hov. Dec. Jan. Feb. Mar. Apr. MNay June July Aug. Sept.
1 37 16 18 51 98 101} 3,600 274 140 163 26
2 44 16 18 48 106 106| 3,420 254 120 276 26
3 54 20 22 44 106 1086| 2,280 254 106 279 22
4 48 26 21 40 76 12| 1,39 231 82 222 21
s 48 30 21 51 90 12| 1,080 246 s4 184 22
6 48 29 21 63 101 112 815 239 75 149 24
7 40 26 21 70 101 112 650 254 3 117 24
8 40| 24 21 78 104 12 542 250 49 106 28
9 37 20 21 S5 106 116 542 250 53 87 4
10 30 20 21 s8 106 129 472 243 bl 66 26
n 27 22 20 88 106 135 450 254 106 55 28
12 24 30 20 88 106 129 411 250 112 6S 20
13 24 32 15 93 104 129 333 244 112 9 18
14 24 27 15 104 104 120 313 212 120 68 16
15 24| =20 15 109 93 126 353 184 143 57 11
16 24 14 18
17 24 10 18 ﬁ ?.;
18 24 10 16 40 2.8
19 24 8.0 16 44 1.2
20 21 10 14 42 4.4
21 21 16 14
22 21| 16 18 58
23 24 16 21 2.0
24 21 14 21 .2
25 21 14 24 [
26 21 14 29 51
27 21 16 34 34 g
28 21 20 34 32 [}
29 21 20 34 27 [}
80 24| 18 34 24 0
31 18 - 40 27 ']
Run~off in|
Moan acre-feet
29.0 1,790
19.1 1,140
21.8 1,340
119 56,180
93.9 5,770
95.1 5,450
739 45,460
706 41,990
213 13,100
130 7,760
s5.4 5,250
12.0 738
[ 0
Water year 1935-30:cecsrecocovecsccsnoes 65,425.0 3,600 o 179 129,500
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RED RIVER BASIN
Red River at Grand Forks, N. Dak.

Location.- Water-stage recorder, lat. 47°56', long. 97°03', in sec. 34, T. 152 N., R. 50
~, 10 Grand Forks, two miles downstream from Red Lake River. Zero of gage 1s 778.42
feet above mean sea level (general adjustment of 1929).

Drainage area.- 25,500 square mlles.

Records available.- May 1901 to September 1939 in reports of Geologlical Survey. April
1882 to November 1912 1in report of Minnesota State Dralnage Commission.

Average discharge.- 57 years, 2,120 second-feet.

Extremes.- Maximum dalily discharge during year, 6,500 second-feet (estimated) Apr. 6, 7;
maximum gage height, 20.13 feet (from high-water mark) about Apr. 6, 7; minimum dis-
charge, 60 second-feet Aug. 10.

1882-1939: Maximum discharge observed, 43,000 second-feet Apr. 10, 1897 (gage
height, 50.2 feet) from rating curve extended above 32,000 second-feet; minimum dis-
charge, 2.4 second-feet Feb. 3-5, 12, 14, 16-19, 1937 (caused by unusual rezulation
during repair of dam at Grand Forks).

Remarks.- Records good except those for periods of ice effect, Nov. 15-17, 20-28, Dec. 1
to Apr. 5, Apr. 14-20 (computed on basis of flve discharge measurements, gaze heights,
and weather records) which are fair, and those for period cof missing gage helghts, Apr.
6-13 (computed on basis of one discharge measurement, high-water mark and records for
similar preceding and following periods), which are poor. Discharge for perlod of ef-
fect of debris on control, Oct. 1-8, computed on basls of one discharge measurement,
gage helghts, and englneer's notes.

Discharge, In second-feet, water year October 1938 to September 1939

Day| Oct. Bov. Dec. Jan, Feb. Mar. Apr. May June July g, Sept.
1 195 175 160 200 260 1so| 3,800| 1,600 600 516 170 118
2 175 240 150 200 260 240| 4,600| 1,520 669 549 132 149
3 190 240 170 190 240 240| 5,000| 1,480 722 634 132 153
4 175 209 180 200 240 220! 5,500{ 1,440 669 686 151 157,
5 200 211 200 200 240 220| 6,000{ 1,320 566 739 109 170
6 160 236 200 180 240 200 s6,500( 1,170 532 722 89 136
7 165 236 180 200 240 190 6,500| 1,100 828 739 82 151
8 175 199 200 220 240 190 5,500 1,030| 1,100 739 74 186
9 262 205 180 220 220 240| 4,200| 1,030 918 652 68 218

10 227 209 200 220 220 260| 3,400 1,030 636 669 73 188
1 194 246 220 220 240 260| 2,500 954 617 566 101 194
12 184 268 220 220 240 240| 2,400 ss2 549 450 112 204
13 197 248 220 220 220 220| 2,000 882 450 401 112 188
14 194 190 220 240 240 200| 1,800 864 499 319 104 256
15 199 160 200 260 220 2oo| 1,800 882 549 285 106 332
16 199 170 220 240 220 240| 1,700 792 499 276 108 296
1 209 190 220 240 240 240 1,700 774 600 259 106 296
18 219 186 220 240 240 220| 1,800 756 669 256 108 250
18 205 182 220 260 240 240 1,900 759 704 259 116 229
20 215 150 220 260 220 260 2,000 774 686 214 119 254
21 231 170 200 260 190 300| 2,350 756 810 210 118 263
22 246 180 200 260 200 320| 2,550 686 810 212 126 237
23 259 160 220 240 200 380 2,450 583 828 223 194 248
24 256 150 190 260 220 480| ,600 652 810 214 208 254
25 258 160 200 260 240 480 3,160 834 810 198 206 263
26 264 150 220 280 240 480| 2,900 652 774 182 164 242
27 312 140 200 280 220 550| 2,000 704 669 190 113 246
28 318 140 190 250 170 600| 1,560 722 759 182 91 274
29 291 148 200 260 - 1,000| 1,640 617 669 170 92 296
30 199 147 150 280 - 2,000| 1,680 566 566 156 89 319

31 147 - 180 260 - | 3,000 - 669 - 170 91 -
S a Hind Run-off in

Moath foot-days Mean acre-feet
6,696 315 147 216 13,280
5,705 268 140 190 11,320
DeCembOr.sosruererorecccscsnresonsosncsose 6,180 220 150 199 12,260
Oalendar year 1938.cceccesrrcaciasssnens 327,043 6,630 36 896 648,700
7,350 280 10 237 14,580
6,400 260 170 229 12,690
14,090 3,000 180 485 27,950
, 93,790 6,500 1,560 3,126 186,000
28,260 1,600 566 912 56,050
20,697 1,100 450 687 40,860
12,016 739 155 388 23,830
3,664 208 68 118 7,270
6,762 332 115 225 15,410
Water year 1936-30.ccesceecccccvssscrssos 211,510 8,500 68 579 419,500
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RED RIVER BASIN 25

Red River at Emerson, Manitoba
(International gaging station)

Location.- Chain gage, lat. 49°00'30", long. 97°13'00", on Canadlan National Rallway
Bridge in Emerson. Zero of gage is at mean sea level (adjustment of 1928 by Geodetic

Survey of Canada).

Drainage area.- 34,800 square miles.

Records available.- March to November 1902, October 1929 to September 1939 in reports of
ecloglcal Survey. May 1912 to September 1929 in reports of Dominion Water and Power

Bureau, Department of Mines and Resources, Canada.

Average discharge.- 26 years (1913-39) 1,911 second-feet.

Extremes.- Maximum discharge observed during year, 6,700 second-feet Apr. 10; maximum
—gTevation observed, 760.20 feet Apr. 10, 11 (affected by ice); minimm discharge ob-
served, 118 second-feet Aug. 18.
1912-20: Maximum daily discharge observed, 46,200 second-feet Apr. 24, 1916
(elevation, 785.16 feet).
1930-39: Maximum discharge observed, 20,800 second-feet Apr. 10, 1930, from rating

curve extended above 14,400 second-feet; minimum observed, 0.9 seconc-foot Feb. 6-8,

1937.

Remarks.- Records good except those for perlod of 1ce effect, Nov. 8 to Apr. 21, which

were computed on basis of 14 discharge
and are fair. QGage read once daily.

stations maintained by Canada under agreement with the Unlted States.

Diacharge, in aseond-feet, water year October 1938 to September 1939

measurements, gage helghts, ard weather records
This station is one of the international gaging

Day| Oct. Nov. Dec. Jan. Fed. Mar. Apr. May June July Aug. Sept.
1 233 276 168 156 273 212 565| 2,460 847 746 260 240
2 230 300 160 164 279 216 800| 2,200 647 710 255 218
3 218 201 152 172 287 220| 1,390 2,070 520 700 240 1s8
4 196 276 148 181 285 220| 2,430 1,950 619 693 238 170
3 186 204 140 180 285 214| 3,980| 1,880 630 652 235 155
8 184 190 136 180 282 208| 5,180| 1,810 626 663 240 138
7 166 174 136 176 2s2 206| 5,740 1,730 665 665 250 125
8 174 170 148 180 279 204| 6,000| 1,610 652 700 225 155
9 174 188, 156 180 276 206| 6,600) 1,470 637 700 218 170

10 188 208 168 180 276 210 6,700 1,330 584 758 210 190

11 156 245 176 180 273 212 6,300 1,260 730 762 213 193

12 176 200 185 184 270 214| 5,390 1,200 a7e 766 200 1s8

13 172 190 192 184 268 21| 4,480 1,150 838 758 175 198

14 180, 204 196 184 265 221 3,400 1,110 750 758 150 203

15 198 220 196 184 263 223| 3,360 1,060 700 742 140 223

16 198 240 198 188 260 225! 3,330 870 647 689 158 238

17 194 240) 200 188 236 225/ 3,310 942 595 647 120 228

18 184 240 200 188 230 225 3,260 930 560 612 118 240

19 200 240 204 188 235 230| 3,240 9202 526 556 135 250

20 190 216 208 190 240 235 3,220 s82 526 505 125 307

21 186 200 212 192 240 240| 3,200 546 563 451 155 331

22 186 188| 215 196 238 246 3,170 802 563 160 322

23 190) 185| 214 200 230 250| 3,150 786 616 391 163 301

24 198 172 210 204] 228 258] 3,130 756 654 361 163 275)

25 204/ 160 206 212 225 270{ 3,160 778 652 346 160) 275

26 198| 148 204 225 220 286| 3,220 734 703, 331 160 275

27 238 152 200 240 214 324 3,550 700 726 313 155 275

28 228 160 196 255 212 390 3,760 672 738 301 150 273

29 245 170 180 260] - 464| 3,510 654 750 301 175 278

30 250 170| 172 265 - 4850 2,920 647 758| 288 223 288|

31 243 - 164 270| - 499 - 665 - 275 245 -

- Per Run-of’
Month figgf:‘:" Maximum | Mininmum Mean square :
mile | Inches | Acre-feet

OCEODET. . ocvvsrerassanannenss 6,193 250 166 200} 0.003| 0.007 12,280

November. ... 6,217 300 148 207 .003 .007 12,330

DOCOMDOr .+« s vsrersnsurernases 5,638 215 136 182 .003 .006 11,180

Calendar year 1938.........| 372,826.4 7,530 34 1,021 037 403 739,400

JANUATY .o vveevroneans . 6,126 270 156 198 .003 .007 12,150

FebIMAIY seooersecnnnsoasanse 7,151 2s7 212 255 .007 .007 14,180

Marche.ees.eeossneoasvoneenss s,056 499 204 260 .003 .009 15,980

APTil..sciieurevsananeraoeen, | 111,525 8,700 555 3,720 .10 .121 221,200

36,986 2,460 647 1,190 .034 .039 73,360
19,760 a78 520 659 .019 .021 39,190
17,541 766 275 566 .01% .018 34,790

. 5,814 260 118 188 .00% .006 11,530

SePLOMDEr s s seeersserrcrannsns 6,908 331 123 230 007 .008 13,700
Water year 1938-39.........| 237,915 6,700 118 652 .01 .256 471,900

UNITED STATES DEPARTMENT OF THE INTERIOR
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Lakes in Otter Taill River Basin

Little Bemidji Lake near Ponsford, Minn.

Locatlon.- Staff gage, lat. 47°05', long. 95°33', in sec. 30, T. 142 N., R. 38 W., on
abutment of concrete dam at outlet, about 11 miles northwest of Ponsford.
Records avallable.- May 1938 to September 1932 (fragmentary).

Extremes.- laximum stage observed during year, 4.99 feet June 1ll; minimum observed, 3.62
Teet Bept. 2S.
1938-39: Maximum stage observed, 6.1S feet June 21, 1938; minimum observed, that

of Sept. 28, 1939.

Remarks.- Stage of lake regulated by type "C" dam, with four 5-foot bays permitting a 6-
Toot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage read-
‘sn%s furnished by Minnesota Department of Conservation, Division of Drainage an

aters.

Gage height, in feet, 1938-39

Oct. 6 4.72 Nov. 10 4.6l June 21  4.98 Sept. 5 3.
13 4.70 17  4.83 July 20 4.56 14 3.96
20 4.66 25 4.81 Aug. 5 4.40 28 3.
4.62 May 28 4.89 16 4.10
Nov. 4.64 June 11  4.99 18 4.10

Many Point Lake near Ponsford, Minn.

Location.- Staff gage, lat. 47°03', long. 95°32', in sec. 6, T. 141 N., R. 38 W., on
~ T abutme!

abutment of concrete dam at outlet, about 10 miles northwest of Ponsford.

is 1,493.24 feet above mean sea level.
Records available.- September 1933 to September 1935, May 1938 to September 1939

Tagmentary) .

Zero of gage

Extremes.- Maximum stage observed during year, 4.40 feet June 21; minimm observed, 2.84
Teet Sept. 28.
1933-35, 1938-39: Maximum stage observed, 8.07 feet, present datum, July 19, 1935;
minimum observed, that of Sept. 28, 1939.
Remarks.~ Stage of lake regulated by type "C" dam, with five 5-foot bays permitting a 6-
Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage read-
ings furnished by Minnesota Department of Conservation, Division of Drainage and

Waters.

Gage height, in feet, 1938-39
Oct. 6 3.90 Nov. 10 3.72 Apr. 29 4.10 Aug. 5 3.64
13 3.88 17 3.75 May 28 4.22 16 3.45
20 3.83 25 3.74 June 11 4.36 18  3.47
28 3.78 Dec. 3 3.85 21  4.40 Sept. 5 3.24
Nov. 4 3.78 Apr. 5 4.15 July 16 3.93 3.16
5 3.80 23  4.10 21 3.85 28 2.84

Round Lake near Ponsford, Minn.

Locatlon.- Staff gage, lat. 47°01', long. 95°32', In sec. 18, T. 141 N., R. 38 W., on
abutment of concrete dam at outlet, 8% miles northwest of Ponsford. Zero of gage 1s
1,491.15 feet above mean sea level.

Records avallable.- May 1938 to September 1939 (fragmentary).

XLIemes.— mum stage observed during year, 2,95 feet June 19; minimum observed, 1.84
— feet Sept. .
1938-39: Maximum stage observed, 3.68 feet July 7, 1938; minimum observed, that of

Sept. 28, 1939.

Remarks.- Stage of lake regulated by type "C" dam with six 5-foot bays, permitting a 3.75-
Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage read-
ings furnished by Minnesota Department of Conservation, Division of Drainage and

Waters. K
Gage height, in feet, 1938-39

Oct. 6 2.76 Nov. 26 2.71 Apr. 23 2.56 July 16 2.48

13 R.72 Dec. 3 2.73 29 2.588 21 2.51

20 2.69 Jan. 14 2.89 May 10 2.69 Aug. 5 2.33

28 2.66 29  2.90 28 2.77 16 2.33

Nov. 4 2.69 Mar. 18 2.04 June 11  2.91 18 2.42

5 2.88 27 2.80 19 2.95 Sept. 5 2.21

10 2.68 Apr. 5 2.62 21 2.90 14 2.13

17 2.69 9 2.850 25 2.82 28 1.84

Height of Land Lake near Detroit Lakes, Minn.

Location.- Staff gage, lat. 46°53', long. 95°38', In sec. 5, T. 139 N., R. 39 W., on
abutment of concrete dam at outlet, 11 miles northeast of city of Detroit Lakes.
of gage 1is 1,449.95 feet above mean sea level.

Records available.- March 1938 to September 1939 (fragmentary).

Zero

Xtremes.— mum stage observed during year, 4.57 feet Apr. 9; minimum observed, 3.20
Teet Sept. 28.
1938-39: Maxlmum stage observed, 4.89 feet June 1, 1938; minimum observed, that of

Sept. 28, 1939.

Remarks.- Stage of lake regulated by type "C" dam with six 5-foot bays, permitting a 5-
Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage read-
&Jngs furnished by Minnesota Department of Conservation, Division of Drainage and

aters.
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Gage height, in feet, of Height of Land Lake near Detroit Lakes, Minn., 1938-39

Oct. 6 4.18 [ Nov. 10 4.11 | Apr. 5 4.56 | June 7 4.22 | Aug. 16 3.76
7 4.16 17 4.11 9 4.57 14 4.35 18 3.74
19 4.10 25 4.14 16 4.52 21 4.35 22 3.70
20 4.10 29 4.11 2l 4.50 22 4.3l 26 3.65
28 4,09 | Dec. 21 4.14 26 4.46 ( July 13 4.14 | Sept. 5 3.46
30 4.06 | Jan. 7 4.12 (May 3 4.40 2l 4.04 9 3.48
Nov. 3 4,13 | Mar. 20 4.30 13 4.30 | Aug. 1 3.96 13  3.49
4 4.1 29 4.35 29 4.30 8 3.90 28 3.20

Little Pine Lake near Perham, Minn.

Locatlon.- Staff gage, lat. 46°37/'40", long. 95°32'20", in lot 2, sec. 1, T. 136 N., R.
7, on abutment of concrete dam at outlet, about 2% miles northeast of Perham.
Records available.- April 1937 to September 1939 (fragmentary).

Extremes.- Maximum stage observed during year, 2.28 feet Apr. 7; minimum observed, 1.50
— feet Mar

. 23,
1937-39: Maximum stage observed, 2.64 feet Apr. 27, 1937; minimum observed, 1.17
feet Feb. 18, 1938.
Remarks.- 8tage of lake regulated by type "C" dam, with sixteen 5-foot biys permitting a
-foot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
ae%dings furnished by Minnesota Department of Conservation, Division of Dralnage and
aters.

Gage helight, in feet, 1838-39

Oct. 7 1.93 Nov. 10 1.90 Apr. 14 2.22 Aug. 18 1.77
14 1.91 18 1.90 June 20 2.22 Sept. 8 1.58
21  1.90 26 1.90 21  2.00 16 1.68
27 1.90 Mar. 11 1.60 July 8 2.20 23 1.67
30 1.93 23 1.50 15 1.87 23 1.60
Nov. 4 1.95 Apr. 7 2.28 Aug. 12 1.72 37 1.58

Pine Lake near Perham, Minn.

Location.- Staff gage, lat. 46°35'34", long. 95°30'25", in sec. 17, T. 136 N., R. 38 W.,
on_abutment of concrete dam at outlet, 3 miles east of Perham. Zero of gage is
1,327.00 feet above mean Sea level.

Records avallable.- June 1934 to September 1939 (fragmentary).

Extremes . - Maximun stage observed during year, 4.76 feet Apr. 7; minimm observed, 3.50
Teet Sept. 30.

s %ngassi sré[aximwn stage observed, 5.30 feet May 5, 1938; minimum o“served, that of
ept. 30, 1939.

Remarks.- Stage of lake regulated by type "C" dam, with seventeen 5-foot bays permitting
a 4.b-foot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage
re%dings furnished by Minnesota Department of Conservation, Division of Drainage and
Waters.

Gage height, in feet, 1938-39

Oct. 7 4.55 Nov. 18 4.45 June 21  4.62 Aug. 18  4.19
14 4.82 26 4.45 24 4.62 Sept. 8 3.88
21  4.46 Mar. 16 4.48 July 8 4.67 16 3.76
27 4.4 23  4.34 13 4.82 23 3.74

Nov. 4 4.49 Apr, 7 4.76 Aug. 12 4.25 23 3.60
10 4.4 14 4.74 17 4.20 3n 3.

Rush Lake near Otter Tail, Minn.

Location.- Staff gage, lat. 46°28'35", long. 95°34'26", in sec. 26, T. 135 N., R. 39 W.,
Of abutment of dam at outlet of lake, about 3% miles northwest of Otter Tail post
office. Zero of gage is 1,316.26 feet above mean sea level.

Recorde avallable.- June 1934 to September 1939 (fragmentary).

EXtremes.- Maxlmum stage observed during year, 5.34 feet June 20; minimum obeerved, 4.13
Teet Sept. 30.

1934-39: Maximum stage observed, 5.64 feet Aug. 10, 1937; minimum observed, 3.65
feet Nov. 7, 1935.

Remarke.- Records good. GCage readings furnished by Minnesota Department of Conservation,

~— DIvIsion of Dralnage and Waters. Lake level regulated by control dam operated by
Minnesota Department of Conservation.

Gage height, in feet, 1938-39

Oct. 7 5.05 | Nov. 18 5,04 | Apr. 8 4.83 | June 28 5.04 | Sept. 8 4.41
14 5.00 26 5.02 14 4.96 | July 6 4.87 l6 4.38
21 4,98 { Jan. 27 4.28 |May 9 5.26 14 4.67 22 4.29
27 4,96 | Mar. 11 4.34 | June 20 5.34 | Aug. 12 4.59 28 4.18

Nov. 4 5.04 12 4.32 21 5.26 17 4.56 30 4.13
10 5.01 21 4.24 24 5.12 18 4.85
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Otter Tail Lake near Battle Lake, Minn.

Location.- Staff gage, lat. 46°21'35", long. 95°43'55", in sec. 4, T. 133 N., F. 40 W., on
abutment of dam at outlet of Otter Tall Lake, about 5 miles northwest of village of
Battle Lake. Zero of gage is 1,315.77 feet above mean Sea level (from levels by engi-
neers of Emergency Conservation Work).

Records avallable.- September 1933 to September 1939 (fragmentary).

Extremes .- Maxmum Stage observed during year, 3.92 feet May 3; minimum observed, 2.90
Teet Sept. 25.

1933-39: Maximum stage observed, 4.30 feet Aug. 3, 1937; minimum observed, 2.17
feet Oct. 15, 1934.

Remarks.- Stage of lake regulated by modified type "C" dam, with seventeen 5-fcot bays
permitting a 5.25-foot control by stop logs. Gage readings furnished by Minnesota De-
partment of Conservation, Divislon of Drainage and Waters.

Gage height, in feet, 1935-39

Oct. 7 3.35 | Dec. 23 3.58 | Mar. 11 3.55 | May 24 3.66 | Aug. 17 3.29
14 3.45 28 3.59 18 3.46 26 3.6l 18 3.40
2l 3.43 | Jan. 7 3.59 23 3.42 | June 21 3.59 27 3.19
27 3.37 10 3.65 27 3.41 24 3.53 | Sept. 4 3.33

Nov. 4 3.45 20 3.64{ Apr. 6 3.46 29 3.79 3.08
8 3.24 24 3.60 13 3.63 | July 8 3.73 12 3.09
10 3.35 | Feb., 5 3.62 29 3.87 15 3.62 18 3.02
18 3.46 12 3.67| May 3 3.92 24 3.47 25 2.9
26 3.45 28 3.57 17 3.87 | Aug. 4 3.36 28 2.97

Dec. 13 3.54 | Mar. 10 3.55 22 3.73 7 3.3

Ice Cracking Lake near Ponsford, Minn.

Location.- Staff gage, lat. 47°01', long. 95°33', in sec. 24, T. 141 N., R. 39 W., on
abutment of concrete dam at outlet, 8 miles northwest of Ponsford.

Records avallable.- July 1938 to September 1939 (fragmentary).

Extremes .- Maxlmun stage observed during perlod, 2.51 feet June 11; minimum observed,
T.8Z Teet July 13, 1938.

Remarks.- Stage of lake regulated by type "C" dam, with two 5-foot bays permitting a 3-
Toot control by stop logs, Zero of gage 18 top of apron of dam. Gage readings fur-
nished by Minnesota Department of Conservation, Division of Drainage and Waters.

Gage helght, In feet, 1938-39

1938 1939 1939
July 13 1.84 June 11 2.51 Aug. 5 2.1
July 16 2.39 16 2.06

Acorn Lake near Frazee, Minn.
(Known also as Harold Lake)

Location.- Staff gage, lat. 46°44'25", long. 95°44'40", in sec. 28, T. 138 N., R. 40 W.,
on abutment of concrete dam at outlet, about 2 miles northwest of Frazee. Lake dis-
charges through Town Lake into Otter Tail River.

Records avallable.- April 1937 to September 1939 (fragmentary).

Extremes.- MaxImum stage observed during year, 1.85 feet Oct. 21; minimum observed, 1.38
Teet July 19.

1937-39: Maximum stage observed, 2.60 feet Oct. 28, 1937; minimum observed, 1.38
feet June 26, 1937, and July 19, 1939.

Remarks.- Stage of lake regulated by type "C" dam, with two 5-foot bays permitting a 4-
Toot control by stop logs. Zero of gage ls at top of concrete sill of dam. Gage read-
ings furnished by Minnesota Department of Conservation, Dlvision of Drainage & Waters.

Gage helght, in feet, 1938-39

Oct. 21 1.85 May 23 1.44 June 24 1.44 Aug. 16 1.40
May 11 1.42 June 5 1.42 July 19 1.28

Wimar Lake near Frazee, Minn.

Location.- Staff gage, lat. 46°41'30", long. 95°43'35", in lot 4, sec. 10, T. 137 N., R.
., on abutment of concrete dam at outlet, about 2% miles southwest of Frazee.
Records avallable.- April 1937 to September 1939 (fragmentary).
EXTremes.- MaxImum stage observed during year, 4.34 feet Apr. 7; minimum observzd, 2.80
Teet Sept. 30.
1937-39: Maximum stage observed, that of Apr. 7, 1939; minimum observed, 2.80 feet
July 16, 1938, Sept. 30, 1939.
Remarks.- Stage of lake regulated by type "C" dam, with two 5-foot bays permitting a 4-foot
control by stop logs. Zero of gage is at top of concrete 811l of dam. Gage readings
furnished by Minnesota Depurtment of Conservation, Division of Drainage and Waters.

Gage helght, in feet, 1938-39

Apr. 7 4.34 July 8 3.26 Aug. 15 2.99 Sept. 23 2.90
3.18 14 3.10 Sept. 5 2.95 30 2.80
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Long Lake near Vergas, Minn.

Locatlon.- Staff gage, lat, 46°39'30", long. 95°41'50", in sec. 23, T. 137 N., R. 40 W.,
on abutment of concrete dam at outlet, 5 miles east of Vergas.
Records available.- April 1937 to September 1939 (fragmentary).
Extremes .- Maximum stage observed during year, 2.12 feet Mar. 29; minimm observed, 1.04
~ Teet Sept, 30.
1937-39: Maximum stage observed, 2.80 feet June 25, 1937; minimum observed, that
of Sept. 30, 1939.
Remarks.- Stage of lake regulated by type "C" dam, with five 5-foot bays permitting a 4-
Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage read-
ings furnished by Minnesota Department of Conservation, Division of Dralnage and Waters.

Gage height, in feet, 1938-39

Mar. 29 2.12 June 8 1.52 July 14 1.85 Sept.23 1.13
Apr. 7 2.07 10 1.81 19 1.82 30 1.04
May 12 2.07 30 1.70 Aug. 15 1.25

24 .95 July 8 1,68 Sept. 5 1.18

Little Toad Lake near Ponsford, Minn.

Location.- Staff gage, lat. 46°50', long. 95°33', in sec. 25, T. 139 N., R. 39 W., on
abutmeént of concrete dam at outlet, about 13 mlles southwest of Ponsford.
Records available.- September 1937 to September 1939 (fragmentary).
Extremes.- Hit ;(‘Imumlstage observed during year, 3.35 feet May 7, 22, 27; minimum observed,
s eet Nov. 1.
1937-39: Maximum stage observed, that of May 7, 22, 27, 1939; mirimum observed,
1.62 feet Dec. 10, 1937.
Remarks.- Stage of lake regulated by type "C" dam, with two 5-foot bays permitting a 4-
00t control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage read-
ings furnished by Minnesota Department of Conservation, Division of Dralnage and Waters.

Gage helght, in feet, 1938-39

Nov. 1 2.66 May 22 3.35 July 13 3.46
My 7 3.35 27 3.35 Aug. 15 3.12

East Battle Lake near Clitherall, Minn.

Locatlion.- Staff gage, lat. 46°17'20", long. 95°35'20", 1In sec. 34, T. 133 N., R. 39 W.,
on _abutment of concrete dam at outlet 2% miles northeast of Clitherall.

Records avallable.- May 1937 to September 1939 (fragmentary).

Extremes.- Maximum stage observed during year, 3.37 feet Mar. 26, 28; minimum observed,

. eet Sept. Q2. )
1937-39: Maximum stage observed, that of Mar. 26, 28, 1939; mininum observed, 1.79
feet July 9, 1937.

Remarks.- Stage of lake regulated by type "C" dam, with five 5-foot bays permitting a
B-foot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
:“eadlngs furnished by Minnesota Department of Conservation, Division of Drainage and

aters.

Gage helght, in feet, 1938-39

Oct. 7 2.63 | Dec. 8 2.37 | Feb. 8 2.61 | Apr. 2 2.95 | June 10 2.84
13 2.61 15 2.37 17 2.60 9 2.49 16 2.83
19 2.59 22 2.3 26 2.6l 21  2.46 24 2.79
28 2.56 28 2.38 | Mar. 3 2.61 27 2.43 28 2.84

Nov. 4 2.57 | Jan. 6 2.60 8 2.59 | May &5 2.50 |July 5 2.82
8 2.56 12 2.61 12 2.58 8 2.98 2.71
18 2.56 18 2.62 19 2.57 14 2.94 19 2.68
22 2.5% 256 2.6l 26 3.37 24 2.89 | Sept.22 2.34

Dec. 3 2.56 | Feb. 3 2.60 28 3.37 30 2.87

Wall Lake near Fergus Falls, Minn.

Location.- Staff gage, lat. 46°16'40", long. 95°58'30", in SWiNWi sec. 4, T. 132 N., R.
., on abutment of dam at outlet of lake, about 5 miles east of Fergus Falls.

Records available.- October 1938 to September 1939 (fragmentary).

Extremes.- Maxlmum Stage observed during year, 2.87 feet Jan. 20; minimum observed, 1.81
Teet Sept. 25.

Remarks.- Stage of lake regulated by type "C" dam, with four 5-foot bays permitting a 3-
Toot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage read-
ings furnished by Minnesota Department of Conservation, Division of Drainage and waters.

Gage height, in feet, 1938-39

Oct. 4 2.72 Mar. 22 2.53 May 20 2.40 Aug. 7 2.34
Nov. 7 2.61 28 2.67 28 2.44 15 2.26
Jan. 7 2.78 31 2.67 June 17 2.60 25 2.17
20 2.87 Apr. 13 2.42 26 2.48 Sept. 9 2.06
26 2.85 25  2.49 July 14 2.60 25 1.8l
Feb. 4 2.82 May 5 2.54 24 2.50
25 2.58 15 2.26 Aug. 5 2.35
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Detroit Lake near Detroit Lakes, Minn.

Location.- Staff gage, lat. 46°47', long. 95°63', in sec. 8, T. 138 N., R. 41 W., on
abutment of concrete dam, about 3 miles south of city of Detroit Lakes.

Records avallable.- April 1937 to September 1939 (fragmentary).

Temes,~ Maximun stage observed during year, 3.93 feet Nov. 12, Apr. 4; minimum observed,
Z.79 feet Aug. 15.

1957—3%: Maximum stage observed, 4.21 feet June 1, 1937; minimum observed, that of
Aug. 15, 1939.

Remarks.- Stage of lake regulated by type "C" dam, with three 5-foot bays permitting a 4-
760t control by stop logs. In addition, this dam has a 10-foot boat lock. Zero of
gage 1s at top of concrete slll of dam. Gage readings furnished by Minnesota Depart-
ment of Conservation, Division of Drainage and Waters.

Gage height, in feet, 1938-3%

oct. 8 3.90 Nov. 9 3.9l Apr. 12 3.79 July 13 3.45
9 3.83 12 3.83 21 3.90 21  3.20
13  3.80 17 3.91 29 3.92 30 3.03
20 3.79 25 3.91 May 11 3.38 Aug. 15 2.79
23 3.83 Mar. 9 3.78 21  3.82 27 2.88
27 3.88 21 3.70 June 6 3.80
30 3.88 24 3.80 22 3.42

Nov. 3 3.91 Apr. 4 3.93 28 3.79

8allie Lake at Shoreham, Minn.

Location.~ Staff gage, lat. 46°45', long. 95°54', in lot 1, sec. 20, T. 138 N., R. 41 W.,
on abutment of concrete dam at outlet, at Shorcham.

Records available,- May 1937 to September 1939 (fragmentary).

Extremes.- Faximun stage observed during year, 3.08 feet Mar. 28; minimum observed, 2.04
Téet Uct. 27, Nov. 25.

1937-39: Maximum stage observed, 3.22 feet Aug. 6, 1937; minimum observed, 1.94

feet May 14, 1937.

Remarks.- Stage of lake regulated by type "C" dam, with five 5-foot bays permitting a
~Toot control by stop logs. There is included, also, a 10-foot boat lock, which
permits control below the top of the concrete sill of the dam. Zero of gage is 2.00
teet below top of concrete sill of dam. Gage readings furnished by Minnesota Depart-
ment of Conservation, Division of Drainage and Waters.

Gage height, in feet, 1938-39

oct. 6 2.12 Oct. 29 2.09 Mar. 28 3.08 June 14 2.93
8 2.15 Noev. 3 2.08 Apr. 4 2.90 22 2.87
13 2.12 9 2.06 7 2.88 29 2.82
20 2.10 17 2.06 17 2.90 July 13 2.63
23 2.08 25 2.04 May 20 3.00 21 2.87
27 2.04 Mar. 21 2.89 June & 2.92 23 2.55

Melissa Lake near Shoreham, Minn.

Location.- Staff gage, lat. 46°43'25", long. 95°54'50", in sec. 31, T. 138 N., R. 41 W.,
on aputment of concrete dam in outlet, at Buck's mill, about 3 miles south of Shoreham.
Records avallable.- April 1937 to September 1939 (fragmentary).
Extremes .- Maximum stage observed during year, 9.42 feet Apr. 4; minimum observed, 8.10
~ feet Sept. 21.
o 1937-39: Maximum stage observed, that of Apr. 4, 1939; minimum observed, 5.24 feet
y 14, 1937.
Remarks.- Stage of lake regulated by special type dam, with eight 5-foot bays permitting
a oot control. Zero of gage 1s at top of concrete sill of dam. Gage readings fur-
nished by Minnesota Department of Conservation, Division of Drainage and Waters.

Gage helght, In feet, 1938-39

Oct. 6 8.88] Nov. 25 8.75 | Apr. 4 9.42 |June 1 8.80 |Aug. 6 8.42
13 8.81| Dec. 7 8.88 8 9.38 10 8.96 11 8.20
20 8.80 29 8.82 12 8.98 16 8.98 14 8.40
26 8.76 | Mar. 12 8.66 18 9.10 22 8.96 23 B.36
27 8.77 12 8.62 | May 2 8.82 6 8.96 | Sept.ll 8.20

Nov. 3 8.79 22 8.34 10 8.79 | July 6 8.96 8.10
9 8.77 26 8.48 20 8.76 13 8.84
17 8.77 | Apr. 2 8.68 27 8.82 30 8.60

Pellcan Lake near Pelican Rapids, Minn.

Location.- Staff gage, lat. 46°40'30", long. 96°01'00", in SE4SW% sec. 17, T. 137 N., R.
-, on abutment of dam at outlet, about 8 miles northeast of town of Pelican Rapids.

Zero of gage 1is 1,313.23 feet above mean sea level.

Records available.- March 1938 to September 1939 (fragmentary).

Extremes.— MaxIimum stage observed during year, 3.36 feet Apr. 17; minimum observed, 2.00
Teet Sept. 21.

1638-39: Maximum stage observed, 3.54 feet May 22, 1938; minimum observel, 1.855

feet Mar. 24, 1938.

Remarks.- Stage of lake regulated by type "C" dam, with four &-foot bays permitting a 4-
oot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage read-
ings furnished by Minnesota Department of Conservation, Division of Drainage and Waters.
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Gage helght, in feet, of Pelican Lake near Pelican Raplds, Minn., 1938-39

Oct. 6 2.62 Nov. 26 2.30 May 10 3.22 July 13 2.88
13 2.58 Dec. 7 2.40 20 2.98 30 2.58
20 2.49 29 2.3 27 2.92 Aug. 8 2.50

- 26 2.4 Mar. 26 2.88 30 2.86 14 2.38
27 2.40 Apr. 2 2.98 June 1 2.82 23 2.30

Nov. 3 2.4l 6 3.04 1 2.92 Sept.11  2.10
5 2.36 12 3.24 16 2.96 21  2.00
9 2.33 17 3.36 26 2.94
17 2.33 My 4 3.26 July 6 2.96

Lizzle Lake near Pelican Rapids, Minn.

Location.- Staff gage, lat. 46°36'45", long. 96°02'00", in NE4NE% sec. 12, T. 136
N., R. W., on abutment of concrete dam at outlet, about 4 miles northeast of town
of Pelican Rapids.

Records avallable.- June 1938 to September 1939 (fragmentary).

EXtremes.- Maximum stage observed during year, 2.60 feet June 16, July 5; minimum ob-
Served, 1.54 feet Sept. 21.

1938-39: Maximm stage observed, 3.28 feet Sept. 15, 1938; minimum observed, that
of Sept. 21, 1939.

Remarks.- Stage of lake regulated by type "C" dam, with ten 5-foot bays permitting a 5-
Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage read
ings furnished by Minnesota Lepartment of Conservation, Division of Drainage and
Waters.

Gage helght, in feet, 1938-39

Oct. 6 1.84 Nov. 26 1.74 May 10 2.55 July § 2.60
13 1.82 Dec. 1 1.80 20 2.54 13  2.46
20 1.78 7 1.72 27 2.58 30 2.18
26 1.76 29 1.80 June 1 2.852 Aug. 8 2.02
27 1.76 Mar. 28 2.04 10 2.56 14 1.94

Nov. 3 1.74 Apr. 6 2.20 16 2.60 21 l.84
5 1.76 12 2.32 20 2.54 Sept.11 1l.64
9 1.72 18 2.46 22 2.59 21 1.54
17 1.76 27 2.58 26 2.56

Prairie Lake near Pelican Rapids, Minn.

Location.- Staff gage, lat. 46°35'15", long. 96°04'15", in sec. 14, T. 136 N., R. 43 W.,
on abutment of concrete dam at outlet, about 1% miles north of Pelican Rapids.

Records avallable.- July 1937 to September 1939 (fragmentary).

Extremes.- Maximum stage observed during year, 1.92 feet May 10 and July 6; water below
Z6ro of gage during November, December, March, and April.

1937-39: Maximum stage observed, that of May 10 and July 6, 1939; water below zero

of gage during August, November, and December 1938 and March and April 1939.

Remarks.- Stage of lake regulated by type "C" dam, with seven 5-foot bays permitiing a
B-foot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
readings furnished by Minnesota Department of Conservation, Division of Drainage and
Waters.

Gage helght, in feet, 1938-39

May 4 1.78 June 8 1.70 June 26 1.86 Aug. 14 1.30
10 1.92 10 1.80 July 6 1.92 23 1.22
20 1.86 16 1.88 13 1.84 8ept.11 .96
27 1.86 20 1.90 30 1.52

June 1 1.80 22 1l.89 Aug. 8 1.46

Long Lake near Detroit Lakes, Minn.

Location.- Staff gage, lat. 46°49', long. 95°53', in sec. 32, T. 139 N., R. 41 W., on
abutmént of concrete dam at outlet, about 2 miles southwest of city of Detroit Lakes.

Records availlable.- May 1937 to September 1939 (fragmentary).

Extremes.- 1937-30: Maximum stage observed, 1..4 feet June 21, 1938; water below zero of
gage Sept. 24, 1937, and Aug. 3, 1939.

Remarks.- Stage of lake regulated by type "C" dam, with four 5-foot bays permitting a 4-
Toot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage read-
ings furnished by Minnesota Department of Conservation, Division of Drainage and
Waters. Gage read 0.38 foot on July 23.
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Long Lake near Elizabeth, Minn.

Location.- Staff gage, lat. 46°26'05", long. 96°04'40", in sec. 10, T. 134 N., R. 43 W.,
on abutment of concrete dam at outlet, 44 miles northeast of Ellzabeth.

Records available.- October 1937 to September 1939 (fragmentary).

Extremes.- FMaximum stage observed during year, 2.04 feet Mar. 31; minimum observed, 0.92
foot Sept. 12.

1937-39: Maximum stage observed, that of Mar. 31, 1939; minlmum observed, 0.10
foot Nov. 4, 1937.

Remarks.- Stage of lake regulated by type "C" dam, with four S-foot bays, permitting a
B-Toot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage
readings furnished by Minnesota Department of Conservation, Division of Drainage and
Waters.
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