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SURFACE WATER SUPPLY OF HUDSON BAY AlID UPPER MISSISSIPFI RIVER BASINS, 1936

SCOPE OF WORK

This volume 1s one of a series of 14 reports presenting results of measurements of
flow made on streams in the United States during the year ending September 30, 1936. The
work was begun in 1888 in connection with speclal studies relating to irrigation.
Measurements of stream flow have been made at about 7,200 points in the United States
and also at many polnts in Alaska and the Hawallan Islands. In July 193¢, 3,160
gaging stations-were belng maintained by the Geological Survey and the cooperating
organizations. Many miscellaneous discharge measurements were made at other points.

In the execution of the work many State and private organizations have cooperated,
either by furnishing data or by assisting in collecting data. Acknowledgments for
cooperation of the first kind are made in connection with the description of each sta-

tion affected; cooperation of the second kind is acknowledged on page 7.

DEFINITION OF TERMS

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

"Second-feet" 1s an abbreviation for "cubic feet per second."” A second-foot 1s 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 number of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the run-off is dis-
tributed uniformly both as regards time and area.

"Run-off in inches" 1s the depth to which an area would be covered if all the water
tlowing from it in a given period were uniformly distributed on 1ts surface. It is used
for comparing run-off with rainfall, which is usually expressed in inches.,

An "acre-foot", equivalent to 43,560 cublic feet, is the quantity 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.

"Stage-discharge relation" is an abbreviation for the term "relation of 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 which determines the stage-discharge relation at the

gage.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements
of discharge, and general information used to supplement the gage heights and discharge

measurements in determining the daily flow. The records of stage are obtained elther



2 ACCURACY OF FIELD DATA AND COMPUTED RESULTS

from direct readings on a nonrecording gage or from a water-stage recorder that gives a
continuous 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
measurements. The application of the daily gage height to these rating tables gives the
daily discharge from which the monthly and yearly mean discharge is computed.

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 dally 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 daily discharge for the greater part of the year
was determined by shifting-control method or by use of slope or other specilal methods.

The description of the station gives the type of gage, its latitude and longitude
determined from the best avallable maps, and information in regard to diversions that
decrease the flow at the gage, artificial regulation from pondage or storage, and the
accuracy of the records. Under "Average discharge" is given the average discharge for
the number of years 1 "lcated. It is given only for stations for which there are 10 or
more complete years of record. Information under "Extremes" gives the maximum discharge
and gage height; the minimm discharge if there is little or no regulation; the minirmum
daily discharge 1f there 1s extensive regulation, and also the minimum discharge if use-
ful; and the minimum gage height except when it is of no importance. Unless otherwise
qualified, the maximum discharge corresponds to the crest stage obtained by use of a
water-stage recorder or a nonrecording gage read at the time of the crest. Likewise the
minimm represents the lowest discharge unless otherwise qualified.

The table of daily discharge gives, for stations equipped with nonrecording gages,
the discharge in second-feet corresponding to once-dally or the mean of twice-daily read-
ings of the gage. For stations equipped with water-stage recorders the table gives the
discharge corresponding to the mean dally gage height except for stations on streams sub-
Ject to sudden or rapid fluctuation. For stations subject to such fluctuation the mean
daily 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,
an Instrument for obtaining the mean daily discharge from a continuous gage-height graph
and containing as an essential element the rating curve of the statlon.

In the table of monthly discharge the column headed "Second-foot~days" gives the sum
for each month of the discharge given in the table of daily discharge. The column headed
"Maximum" gives the maximum daily discharge and not the discharge when the water surface
was at crest height. Likewise, in the column headed "Minimum" the quantity given is the
minimum daily discharge. The column headed "Mean" is 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 (1) on the permanency of the stage-
discharge relation and (2) on the accuracy of observatlon of stage, measurements of flow,
and interpretation of records.,

The statlon description gives a statement in regard to the general accuracy of the

records, "Excellent" indicates that, in general, the daily records are accurate within









PUBLICATIONS 3

5 percent; "good", within 10 percent; "fair”, within 15 percent; and "poor", within 20
percent or more.

The monthly means for any station may represent with high accuracy the quantity of
water flowing past the gage, but the figures showing discharge per square mile and depth
in inches may be subject to gross errors caused by the inclusion of large noncontributing
districts in the measured drainage area, by lack of information concerning water diverted
for irrigation or other use, or by inability to interpret the effect of artificial regu~
lation of the flow of the river above the station. "Second-feet per square mile” and
"run-off in inches" are therefore not computed if such errors appear probable. The com-
putations are also omltted for stations on streams dralning areas in which the annual
rainfall is less than 20 inches.

Many gaging stations on streams in the irrigated areas of the Unlted States are situ-
ated above most of the diversions from those streams, and 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 glves 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 re-
finement In computations and records may be warranted with increased data and use of im-

proved equipment.

PUBLICATIONS

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

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

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

3. Ohio River Basin.

4. 8t. Lawrence Rlver Basin.

5. Hudson Bay and upper Mississippi River basins.

6. Missouri River Basin.

7. Lower Mississippi River Basin.

8. Western Gulf of Mexlco 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, Pacifi¢ slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the Geological Survey containing data
in regard to the water resources of the United States may be obtained or consulted as
indicated 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. BSets are available for consultation in the local offices of the water-resources
branch of the Geological Survey as follows:

Augusta, Maine, Statehouse.
Boston, Mass., 946 Post Office Building.
Hartford, Conn., 203 Federal Building.

Albany, N, Y., 526 Federal Building.
Trenton, N. J., 228 Federal Building.



PUBLICATIONS

Harrisburg, Pa., 480 Education Bullding.
Charlottesville, Va., University of Virginia.
South Charleston, W. Va,, Naval Ordnance Plant.
Asheville, N. C., 220 Post Office Building.
Columbia, S. C., 119 United States Courthouse.
Atlanta, Ga., Georgila School of Technology.

Ocala,

Fla., Post Office Building

Montgomery, Ala., Post Office Building.

Chattanooga, Tenn., 442 Post Office Building.

Columbus, Onio, Engineering Experiment Station, Ohio State University.

Indianapolis, Ind., 319 Federal Building.

Urbana, Ill., 14 Post Office Annex,

Madison, Wis., 337N State Capitol.

St. Paul, Minn., 808 New Post Office Bullding.

Iowa City, Iowa, 402 Hydraulic Laboratory, Unlversity of Iowa,

St. Louls, Mo., 906 Customhouse, 1114 Market Street.

Rolla, Mo., Missourl Geological Survey Building, Missouri School of Mines
and Metallurgy.

Topeka, Kans,, 305 Federal Building.

Fort Smith, Ark., Post Office Building.

Austin, Tex., State Highway Building.

Santa Fe, N. Mex., 3 United States Courthouse.

Tucson, Ariz., 210 Post Office Bullding,

Denver, Colo, 230 Customhouse.

Salt lake City, Utah, 303 Federal Bullding.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, 429 Federal Bullding.

Helena, Mont., 412 Federal Bullding.

Tacoma, Wash., 406 Federal Buillding.,

Portland, Oreg.

606 Pogt Office Building.

San Francisco, daliz. , 303 Customhouse.

Los Angeles, Calif.

512 Eighth and Figueroa Buillding.

Honolulu, Hawaii, 225 Foderal Building.

A 1list of the Geological Survey publications may be obtained by applying to the

Director, Unlted States Geological Survey, Washington, D. C.

Records of flow cof 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 1884 to Sept. 1890.
12th A, pt. 2| ....do.... coesssensrsaensseses-sss. | 1884 to June 30, 1891,
I3th A, Dte B3| c.eudOuuunvnennneieiniianiiunnreraaneoneeeaes.s | 1884 to Dec, 31, 1892,
14th A, pt. 2 | Monthly discharge (long-time records, 1871-93).... | 1888 to Dec. 31, 1893,
B 18lecesenen Dsscx&ptions, measuremsnts, gage helghts, and 1893~94.

ratings.

16th A, pt. 2
B L .

PR

Willieeeenons
18th A, pt. 4

19th A, pt. 4
WaTlieeorans

Wa2Beeouonnen

20th 4, gt. 4
W 35 to 39...

21st A, Pt. 4
¥ 47 tb 52...

22d A, pt. 4.
W 65, 66.vues

W 750cinvacas

Descriptive information onlyse.e.eevececeoecocenes

Descriptions, measurements, gage helghts, ratings, | 1895.
and monthly discharge (also many data covering
earlier years).

Gage heights (alsc gage heights for earlier years) [1896.

Descriptions z measurements, ratings, and monthly 1895~96.,

disch?rge also similar data for some earlier
years).
Descripticns, measurements, and gage heights, 1897.

eastern United States, eastern Mississippi
River, and Missourl River above junction with
Kansas River.

Descriptions, measurements, and gage heights, 1897,
western Mississippl River below Junction of
M%sgouri and Platte Rivers, and western United
States.

Descriptions, measurements, ratings, and monthly 1897.
discharge (also some long-time records).

Measurements, ratings, and gage heights, eastern 1898.
United States, eastern Mississippi River, and
Missourl River,

Measurements, ratings, and gage heights, Arkansas |1898.
River and western United States.

Monthly discharge (also for many earlier years). 1898.

Descriptions, measurements, gage heights, and 1899,
ratings,.

Monthly d1SCharge.eeeesocnrsscscssscoscasrsssossaes | 1899,

Descriptions, measurements, gage helghts, and 1800,
ratings.

Monthly Gi18CHAIEe....eeeserecsssasversacesassaoees | 1600,
Descriptions, measurements, gage helghts, and

ratings. 1901.
Monthly d15CharZee.escecsssscscssnsvrenssssccsnsese | 1901,

Note.- The

reports which contain records after 1901 are given in the table on page 6,

A
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The records at most of the stations discussed in these reports extend over a series of
years. Miscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous dlscharge measurements" at the
end of each report in the same relative order as the regular gaging stations. An index of
the reports containing records obtalned prior to 1904 has been published in Water-Supply
Paper 119,

The following table gives, by years and drainage basing, the numbers of the papers on
surface-water supply published from 189S to 1936. The data for any partlcular station
will, in general, be found in the reports covering the years during which the station was
mwaintained. For example, data from 1910 to 1920 for any station in the area covered by
part 3 are published in Water-Supply Papers 283, 303, 323, 353, 383, 403, 433, 453, 473,
and 503, which contain records for the Ohlo River Basin for those years. Special papers
containing compilation of records previously published and also records not contalned in
the annual series of water-supply papers have been published for some States and drainage
basins. For example, stream-flow records for the New-Kanawha River Basin in part 3 from
1895 to 1920 are contained in Water-Supply Paper 538.
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COOPERATION 7
RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY
The Tollowing table contalns a 1list of gaglng stations for the area covered by this
report at which records of discharge were collected during the year ending September 30,
1936, by agencies other than the Geological Survey. The records for these stations are
not contained in the publications of the Geologlical Survey.
Records of discharge collected by agencies other than the Geological Survey
Stream Location Pertod Operated by Remarks
Mississippi River.. | St. Cloud hydroelectric | 1925-36 | Northern States Unpublished
plant, St. Cloud, Mimn. Power Co.
DOveerannnanas Coon Rapids hydroelec- 1918-36 PPN « s P P Do.
tric plant near Anoka,
Minn.
DOuveeeveesnss | Lower Dam hydroelectric | 1900-36 PPN [ P Do,
plant, Minneapolis,
Minn.
Doeevveesnns.. | Twin City Lock and Dam, 19256-36 | Ford Motor COe..o.a.. Do.
St. Paul, Minn,
DOueevsesvsns.s | Cassville, WiSesesuoo...| 1930-36 | U, S. Engineer Office Do.
DOvesenananann Dubuque, I[OWa.eseeeeson.| ..dO... PP « (P Do.
Sabula, IoWae....oeo... of ..do... PP« {+ J Do.
Rock Island, Ill....... o e.dO... PIPTPINY « (s J PN Do.
Muscatine, IOWa.sesueeos| «od0... PR« (- JO .o Do.
New Boston, Ill.........| +.d0... PRI« (- JAP R Do.
DOuvvennnians . | Burlington, Iowa........ ..do... P« o Do.
DOuvearenennss | CANEON, MOsueereraannnea] «.d0... [P« (DI Do.
DOvievrnnannns quiney, Illeseceenienaes]| o.d0aee P« (o T Do.
Dovevennnen ... | Hannlbal, MOs.e.ovnen... +odo... PRSI [ P Do.
Minnesota River.... | Minnesota Falls hydro-~ 1928-36 | Northern States Do.
electric plant near Power Co.
Granite Falls, Minn,
Blue Earth River... | Rapldan hydroelectric 1911~-36 | Northern States Do.
plant near Rapldan, Power Co.
Minn,
Cannon River....... | Cannon Falls hydro- 1921-36 | Northernm States Do.

electric plant near
Cannon Falls, Minn.

Power Co.

COOPERATION

The work 1n the several States was done under cooperative agreements as follows:

In Illinols with the Department of Reglstratlion and Education, J. J. Hallihan, director;

in Indiana with the Department of Public Works, V. M. Simmons, administrative officer; in

Iowa with the University of Iowa Institute of Hydraulic Research, Professor F. T. Mavis,

assoclate director, and B. J. Lambert, acting dean of the College of Engineering, the

Iowa Geological Survey, A. C. Trowbridge, director, State Conservation Commission,

M. L. Hutton, director, State Planning Board, R. H. Matson, director, State Department of

Health, A. H. Wieters, director, Division of Engineering;

ment of Conservation, Divislion of Drainage and Waters, W.

in Minnesota with the Depart-

S. Olson, director; in Missouri

with the Mlssourl Geological Survey, H. A. Buehler, State geologlst, and with the State

Highway Department, T. H. Gutler, chlef highway englneer;

in North Dakcta with

the State



8 DIVISION OF WORK

engineer, E. J. Thomas; in Wisconsin with the Public Service Commission, G. P. Steirmetz,
chief engineer.

Acknowlsdgments are also due the Corps of Engineers, U. S. Army and the United States
801l Conservation Service for financial assistance in collecting records published
herein. Several stations in Hudson Bay basins were maintained from funds appropriated by
the U. 3. Department of 3State.

Full cooperation exists bstween this organization and the Dominion Water and Power
Bureau, Department of Mines and Resources, Canada. On waters adjacent to the inter-
national boundary certaln stations are maintained jointly by the United States and Canada
under the terms of the Boundary Waters Treaty of 1809, and others are maintained under a
subsequent agreement between the two Governments. The records from all these stations
are obtalned 1n such a manner as to be equally acceptable and available in both countries.
These stations are herein designated intetnational gaging stations.

Assistance in collscting records was also rendersd by the following municipalitiss,
organizations, and corporations: In Iowa by the Mississippi River Power Co., Interstate
Power Co., Iowa Electric Co., Des Moines Waterworks, City of Ottumwa, Decker Packing Co.,
Boone Water Department, and Iowa State College; in Minnesota by the Ford Motor Co.; in
Wisconsin by the Northern States Power Co., Lake Superior District Power Co., Wisconsin
Public Service Corporation, Wisconsin Power & Light Co., and Wisconsin Hydroelsctric Co.;
and in Illinois by the North Counties Hydroelsctric Co.

DIVISION OF WORK

The data for stations in the several States were collected and prepared for publicatlon
under supervision of dlstrict engineers as follows: In Illinois (except the Mississippl
River at Alton, I11., and the Galena, Apple, Plum, Edwards, and Henderson Rivers and Pope
Creek), J. H. Morgan; in Indiana, H. E. Grosbach; in Iowa (except the Mississippl River at
Clayton) and the Qrant and Platte Rivers in Wisconsin, Galena, Apple, Plum, Edwards, and
Hendsrson Rivers and Pope Creek in Illinois, South Fabius River near Taylor, Mo., and
North River at Palmyra, Mo., R. G. Kasel; in Minnesota and North Dakota (except the
8t. Croix River near Rush City, Minn.), for all statlions on the Mississippi River between
its head and Clayton, Iowa, and for the Whetstone River near Big Stone, 8. Dak.,

C. L. Batcheldsr; in Missourl (except the South Fabius River near Taylor and the North
River at Palmyra) and for the Mississippi River at Alton, I1l., H. C. Beckman; in Montana,
W. A, Lamb; 1n Wisconsin (except the Mlssissippi River at Prescott and La Crosse and the
Grant and Platte Rivers) and the St. Croix Rlver near Rush City, Minn., S. B. Soule .



GAGING-STATION RECORDS 9

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.
., at St. Mary Chalet, 0.5 mile above outlet in Glacler National Park,

Records available.~ May 1929 to September 1936 (incomplete).
Extremes.souaximum stage recorded during year, 65.71 feet June 2; minimum, 0.80 foot

€pT. .

1029-36: Maximum stage observed, 6,70 feet June 17, 1933; minimum, 0.02 foct Dec.

16, 29, 30, 1929, and Jan. 1, 1920.

Remarks,- Records excellent., No diversion. No records Oct. 1 to May 28, June 23-28.

Gage height, in feet, water year October 1935 to September 1936

Day| Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 - 5.58 3.29 2.06 1.26
2 - 5.68 3.20 2.01 1.24
3 - 5.41 3617 2.00 1.26
4 - 5.02 3.13 2.00 1.26
5 - 4.65 3.06 1.98 1,51
6 - 4.46 3.04 1.95 1.40
7 - 4.30 5.01 1.92 1.38
8 - 4.14 2.96 1.91 1.37
9 - 3.98 2,91 1.86 1.3E

10 - 5.93 2.86 1.82 1.29

1 - 3.93 2.84| 1.82] 1.21

iz - 4.00 2475 1.82 1.20

13 - 4.09 2.69 1.80 1.15

14 - 4.15 R+65 1.78 1.10

15 - 4.15 2.59 1.75 1.04

16 - 4.13 2.56 1.75 1.00

17 - 4.20 2.53 1.74 94
18 - 4.16 2.52 1.68 290
19 - 4.01 2449 1.69 -88

20 - 5.84 2.46 1.68 «B3

21 - 371 2.45 1.65 «85

22 - 35.64 2445 1459 «85

R3 - - 2.44 1.58 -85

24 - - 2.42 1.56 «84

25 - - 2.38 1,490 -88

26 - - 2030 1.43 «90

27 - - 2.22 1.43 .88

28 - - 2.18 1.58 485

29 4,95 3.56 2.14 1.36 .84

30 5.02 5.42 2.31 1.34 «80

31 5.30 - 2.10 1.31 -
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Lower St. Mary Lake near Babb, Mont.

ST. MARY RIVER BASIN

Location.- Water-stage recorder, lat. 48°50', long, 11326', in NE} sec. 3, T. 35 N., R.
., 0.5 mile above outlet and 3 miles scutheast of Babb,

Records available.- May 1929 to September 1936 (Incomplete).

Remarks,.- Records excellent.
No records Oct.

- Maximum stage recorded during year, 3.90 feet June 3; minimum, -0.03 foot

15, 19386.

Creek.

Maximum stage recorded, 5.09 feet June 9, 1934; minimum, that of Sept.

1 to

No diversions.
Apr. 20.

Stage increased by inflow of Swiftcurrent
Recorder not operating May 6-303 gage heights
are mean of engineers' readings twice daily to hundredths.

Gage height, in feet, water year 1935 to Sept r 1936
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July. Aug., Sept.
1 - 1.06} 3,44 2.08 1.60 0.07
2 - 1.06| 3.78 l.88 1.68 04
3 - 1.06| 3.88 1.99 1.62 «086
4 - 1.1l 3.687 2.01 l.62 <06
5 - 1.23| 3.20 2.03 1.61 <07
6 - 1.50| 2.e9 2.03 1.60 014
7 - 1.70( 2.70 2.02 1.60 #11
8 - 1475 2.56 2.00 1.57 .12
] - l.s0| 2.41 1.96 1.66 <09
10 - 1.88 2.8 1.93 1.53 -06
11 - 2.00| 2.28 1l.92 1.5635 «06
12 - 2.16| 2.26 1.90 1.83 .03
13 - 2.35| 2.26 1.86 1.55 .01
14 - 2.40| 2.28 1.85 1.55 -00
15 - 255 2.42 1.86 1.54 -.02
16 - 3.00 2.52 1.81 1.45 00
17 - 5.70| 2.55 1.80 1.26 +00
18 - 510 2.57 1.80 1.07 <02
19 - 2.90]| 2.50 1.80 «956 «04
20 - 2.90 2.35 1.79 +80 <09
21 0462 2,90| 2.20 177 69 <10
22 «64 2.72 2.12 1.76 +58 #13
23 «81 2.56 2.14 1.76 50 «16
24 94 2.40| 2.20 1.76 +40 .19
25 1.05 2.20 2.24 1.76 356 «15
26 1.11 2.20( 2.30 174 30 .16
27 1.156 2.30( 2.33 1.72 27 «16
28 1.12 2,80 2.33 1.70 21 .18
29 1l.10 2.70| 2.30 1.68 -19 17
30 1.08 2.96( 2.20 l.64 14 .13
31 - 3.12 - l.62 +10 -




ST. MARY RIVER BASIN

St. Mary River near Babb, Mont.

Location.~ Water-stage recorder, lat. 48°52',

tion and’1 mile east of Babb.

long. 113°24',

11

in SE% sec. 27, T. 36 N.,
, 600 feet below headworks of St. Ma.ry Canal on {he Blackfest Indtan Reserva-

Drainage area.- 278 square miles (includes area of Swiftcurrent Creek above point of

version Into St. Mary Lake since Oct.

1, 1915).

Records available.- April 1902 to September 1925, May 1929 to September 1932, October
1032 o September 1936 (summer records only).

Extremes.- Maximum discharge recorded during year, 2,340 second-feet June 3 (gage height,

set
height, 1):55

minimum, result of discharge mea,surement 41 second~feet Dec. 23 (gage

1902-25, 1929-52 1934-36: Maximum discharge observed, 7,980 second-feet June 5,
1908 (gage height, es\;imated 9.4 feet); minimum, 30 second-Teet Apr. 3-7, 1904,

Remarks.- Records good except those for Aug,27 to Sept.6

by comparison with station at Kimball, Alberta.

Storage in Sherburne Reservolr, on Swiftcurrent Creek.

which are fair and were computed

Disciw,rge interpolated Apr. 19-21.

Intake for St. Mary

Canal at

left end of dam. Records show only water passing over crest; diversion by canal not

included.

Dlscharge, in second-feet, water year October 1935 to September 1936
Day| Oct. Nov. Deo. Jan. Feb. Mgr. Apr. May June July Aug. Sept.
1 209 - 587| 1,960 610 250
2 201 - 620| 2,220 566 238
3 192 - 660 | 2,340 560 253
4 183 - 711 120 676 253 185
5 172 - 843 1,660 588 250
6 169 - 1,020 1,340 593 247
7 161 - 1,180 1,170 571 244 187
8 153 - 1,120 1,010 560 230 187
9 185 - 1,010 878 530 227 183
10 151 - 8 775 510 216 176
1 L - 937 4 406 216 187
12 133 - 1,160 720 465 213 167
13 140 - 1,380 727 440 213 149
14 136 - 1,420 925 436 210 141
15 131 - 1,520| 1,340 422 208 129
16 126 - 1,740( 1,210 397 213
i 1 - | 1ime0| 120| s 202 115
18 124 147 1,660 1,050 37R 204| 112
4 116 4148 1,470 925 376 220 102
1s +160 1,540 782 372 183 94
21 124 +162 1,380 676 356 201
g 120 el 153 | 1,260 615 356 236 01
2 122 17¢ | 1,080 627 353 231 88
4 127 216 885 669 360 214 88
2 122 284 754 720 345 204 88
g 1131§ 375 701 776 341 199 87
H) 1 484 761 803 319 88
3 101'2 576 909 818 301 86
=2 2 592 1,080 803 201 195 83
2 o 614 1,340 714 276 83
- 1,560 - 266 -
Second~ Run-off in|
Month foot-days Maxionm Miniwnm Nean acre-feet
. 4,297 209 95 139 8,520
December.....s. . - - - - -
Calendar year . evavesas
4,065 614 147 313 8,080
130 1,790 587 1,120 68,800
32,198 2,340 615 1,073 63,880
ceeee 535! 610 268 431 26,490
T 6,758 263 183 218 13,400
BOPLOIMDOT e ee . eorrrrereasroscasrsrsasrrones 4,005 187 83 135 7,940
Water year 4sescsseesrersanancaan ’

#Discharge measurament.
61000 0—88—2



12 ST. MARY RIVER BASIN

St. Mary River near Kimball, Alberta

(International gaging station)

Location.~ Water-stage recorder, lat. 49°3', long. 113°18', in SW} sec. 25, T. 1 N., R.
. fourth meridian, 1} miles south of Kimball and 5 miles north of international

boundary. Zero of gage is 3,917 feet above mean sea level.

stream was used Nov. 2 to Apr. 10.

Drainage area.- 497 square miles.

Cliaiu gage 3 miles down-

Records avallable.- January 1913 to September 1936; September 1902 to December 1912 at
PoInt 0.5 milé north of International boundary.
1912 obtained by the Irrigation Branch, Department of the Interlor, Canada, 0.5 mile

below present station.

Average dlscharge.- 34 years, 845 second-feet.
Extremes.~ Maximum discharge during yea.ri 2,950 second-feet June 3 (gage height, 4.94

eet); minimum, 30 second-feet Feb. 2

(ice present).

Comparable records from 1905 to

1902-36: Maximum discharge (estimated), 18,000 second-feet June 5, 1908; minimum,

27.8 second-feet Dec. 18, 1930.

Remarks.- Records excellent except those for perlod of ice effect, Oot. 29 to Apr. 13,
WHIGH are good. St. Mary Canal diverts water near Babb, Mont., to North Fork of
Milk River; Alberta Rallway & Irrigation Co.'s canal diverts 2'miles below station.

Regulation on Swiftcurrent Creek at Sherburne Lake Reservoir,
the international gaging stations maintained joi

under the Boundary Waters Treaty.

This statlon {s one of
ntly by the Unitee States and Canada
The records have been collected and compiled

Jjointly with the Dominlon Water and Power Bureau, Department of Mines and Resources,

Canada.
Discharge, in second-feet, water year October 1935 to Beptember 1936
Day| Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 283 56 88 1ol 56 101 116 819| 2,350 776 382 215
2 268 51 81 100 51 111 114 826 5720 709 374 210
3 261 68 74 99 50 123 113 841| 2,900 709 394 21e
4 246 66 73 98 49 122 910| 2,660 22 394 212
13 232 74 72 48 130 1,120] 1,920 135 588 242
6 220 88 66 o5 46 132 168 1,4280| 1,610 748 382 264
7 218 101 45 208 1,360 1,390 735 374 246
8 220 92 44 264 1,380| 1,230 715 361 242
9 21s 84 42 302 1,260( 1,130 689 349 239
10 213 88 81 92 402 1,140f 1,070 663 338 233
11 209 20 90 41 136 398 1,190 1,040 850 338 224
12 204 93 88 133 464 1,400| 1,020 625 842 215
13 202 93 60 86 134 437 1,560 1,020 588 533 207
14 199 93 59 83 39 416 1,750| 1,060 6582 534 196
16 194 86 60 80 38 342 1,890| 1,700 564 338 186
15 193 80 8l 8l 36 287 2,120| 1,390 536 334 180
kL2 196 93 63 83 35 136 274 2,100| 1,580 6529 357 169
18 187 a7 68 84 34 308 #970| 1,200 512 345 le4
19 194 101 70 20 32 345 1,780} 1,120 524 403 160
20 200 103 ki:] 96 31 394 1,620 1,020 518 315 168
21 193 107 78 o7 30 464 1, 926 507 270 154
22 190 82 99 31 134 6564 1,600 866 501 361 149
23 194 11 84 94 32 13% 682 1,300 866 BOl 334 145
24 199 84 20 34 132 ™o 1,180 886 507 R90 141
25 189 86 84 35 130 8gs 1,040 910 490 290 140
26 187 108 87 78 32 1086 878 982 266 485 277 138
186 106 90 72 &2 126 878 1,060 991 464 264 154
28 182 102 25 70 &8 1256 888 1,170 982 449 258 133
29 100 87 loo a7 84 124 863 1,290 g67 430 245 120
50 76 22 106 - 123 834 1,540 863 416 239 128
51 b9 - 104 59 - 180/ - 1,780 - 594 227 -
Second- Maxim Hind Run~off in
Month foot~days Moan acre-feet
Lo LT 6,111 283 59 197 12,120
Hovember..esvesoos creseeseansianian 2,742 - 51 91.4 5,440
DeOembOTr. v o svevrtseivrrraittosirocnasiss 2,330 108 58 7642 4,620
Calendar year 1836.......000000000r0vs0e 196,716 2,990 Bl 536 388,200
JANUBLY . v e e eervsaonereeroavarssitocsossnts 2,686 101 59 86.6 5,330
FODIUATY et sveerocecrrotrorvosnersaancarsss 1,207 84 30 41.6 2,390
MAaPCh. s veresstvncessosnesssaroosarsonsoce 4,082 - 101 130 s
Aprileccecivsnensens 13,238 113 441 £6,250
L P 42,728 2,120 819 1,378 84,760
JUNG 4 44 vuseostostosanersanvorneosenanseats 40,012 ,900 856 ,334 79,360
JULY e eavonsnenrocssrsaraonsesssasansnersos 17,966 76 394 580 35,640
AugUBtesvsrcervrvevevvreresontorviasonasenn 10,233 403 227 330 80,300
BOPtembOT e s - tietetrvirvevrsrorsvecritiey 8,663 264 128 188 11,030
Water year 1936-36. evevsvvacorsaarsoiss 148,846 2,900 30 407 285,200
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St. Mary Canal at intake, near Babb, Mont.

(International gaging station)

13

Location.- Water-stage recorder, lat. 48°52'30", long. 113°24'30", in NWiNE} sec. 27, T.

iey Re

1 mile east of Babb,

Records avallable.- Irrigation seasons, 1818-38.

14 W., 600 feet below intake of canal on Blackfeet Indian Reservation and

Remarks.- Records good except those for period Nov. 2-5, which were estimated because of
Tce and are fair. Canal diverts from west bank of St. Mary River near Babb and dis-
The water then flows in the natural channel
ation in Milk River Valley
ver at St. Mary crossing.
This station is one of the international gaging stations maintained jointly by the
United States and Canada under the Boundary Waters Treaty.
collected and compiled jointly with the Dominion Water and Power Bureau, Department

charges into North Fork of Milk River.

of Milk River through Canada and is finally used for irrl
east of Havre, Mont. Water may be returned to St. Mary R

of Mines and Resources, Canada.

Dlscharge, in second-feet, 1935-36

i

The records have been

Day| Oot. Apr. lay June July Aug. Sept. | Octe Hov,
1 21.4 - 3340 782 861 859 102 62 47,0
2 21.0 - 33,4 862 861 859 102 62 40.0
3 20.€ - 34.2 868 862 861 95 62 35.0
4 21.0 - 34.2 859 864 859 ao 62 35.0
13 21.0 - 4.6 842 868 859 91 59 35.0
6 21.0 - 35.0 830 869 861 91 49.5 6ed
7 20.2 - 35.0 813 868 859 90 49.5 -

8 20.6 - 116 793 866 856 Qo 50 -

9 19.8 - 277 803 864 852 86 50 -
10 19.4 - 450 830 862 847 8z 48.5 -
11 190.0 - 520 839 864 849 82 48.5 -
12 19.0 - 567 845 864 849 81 4845 -
13 18.1 - 608 847 866 845 81 48.5 -
14 18.4 - 615 704 864 845 81 48,5 -
16 18.1 - 689 307 862 845 81 48.5 -
18 17.5 - 710 594 862 760 80 48,0 -
7 16.9 - 742 643 864 610 80 47,0 -
18 16.9 4.4 762 842 866 455 75 48.0 -
i9 17.5 5.8 794 869 866 359 70 47.5 -
20 17.2 14.5 811 859 866 355 70 4545 -
21 17.2 34.6 813 849 862 263 68 44.5 -
22 16.9 5646 815 847 862 172 64 44.0 -
23 16.0 3642 830 852 864 ie8 63 43.5 -
24 16.0 35.8 825 856 864 156 63 44,0 -
25 16.0 35.4 | 837 859 862 142 63 43.5 -
26 16.3 S4.6 871 862 862 135 63 453.5 -
27 16.3 34.2 | 871 866 864 129 63 44.5 -
28 17.8 33.8 868 868 862 122 63 43,0 -
29 18.7 23.8 866 866 859 111 63 4345 -
&0 18.4 33.4 864 861 856 105 83 44,5 -
&1 18.4 - 869 - 859 104 - 46.0 -

Second~ Run=-off in
Month foot-dgya Maximm Minimum Mean acre-feet
1935
OctOberee s teseaseorseseractcosanasnancsons 572.6 21.4 16.0 1845 1,140
1936
Aprll 18~30sesesssccscrieneccana 371.1 36.6 3.8 2845 736
17,220.4 a71 33.0 656 34,170
24,217 869 307 807 48,030
- 26,765 869 856 863 53,090

August... 16,951 861 104 547 33,620

September.... 2,356 102 63 7.9 4,630

October. . 1,518.5 62 43.0 49.0 3,010

November 198.4 47.0 6.4 33.1 394
The Periodecscecescisecscsssriaascrsnsescs 177,700

Note.- Canal not in operation Nov. 1, 1935, to Apr. 17, 1936, and after Nov. 6, 1936
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St. Mary Canal at St. Mary crossing, near Babb, Mont.
(International gaging station)

Location.~ Water-stage recorder, lat. 48°57', long. 113“21', in NE} sec. 30, T. 37 N.,

. W., 500 feet east of outlet of St. Mary River siphon, 9 miles northeast of

Babb, and 10 miles below intake.
Records avallable.- Irrigation seasons, 1918-38.
Remarks.- Records good. Discharge interpolated Oct. £6. Thils station is one of the

International gaging statlions maintained Jointly by the United States and Canada under

the Boundary Waters Treaty. The records have been collected and compiled Jolntly with
the Dominion Water and Power Bureau, Department of Mines and Resources, Canada.

Discharge, in second-feet, 1936

Day May June | July Aug. Sept. | Octe.
1 - 662 752 748 92 55
2 L 756 752 750 92 55
3 - 761 752 756 90 54
4 - 756 752 756 81 &6
5 - 741 759 756 84 63
6 - 734 759 754 84 43.4
7 - 726 759 754 8l 40.8
8 - 704 756 752 81 40.2
9 171 706 75€ 752 80 40.8
10 351 723 754 748 75 40.
11 437 732 754 748 74 40.8
12 493 737 754 750 74 40.2
13 538 737 752 750 74 40.8
14 539 717 752 760 74 40.2
16 598 274 752 750 73 40.8
16 622 502 750 719 73 41.4
17 656 585 750 574 3 40.8
18 660 732 752 457 72 40.2
19 691 767 752 329 65 41.4
20 7i2 765 752 318 64 38.4
21 715 766 752 273 64 378
22 732 750 752 160 S7 19.1
723 754 752 156 57 o3
24 728 7566 754 148 57 5
25 726 769 752 130 58 9
26 754 761 750 122 57 1.1
27 761 763 760 120 56 1.3
28 761 767 762 112 66 7
20 756 764 750 105 56 36.0
30 752 752 745 98 56 36.0
31 748 - 748 96 - 30.0
Second- Run-off in
Month foot-days Maxiyum Minimum Mean acre-feeot
May 9-31..... 14,604 761 171 635 28,970
June. ... 21,389 767 274 713 42,420
Julye... 23,328 759 745 753 46,270
Auguste..oons 15,191 756 26 490 30,130
September.... 2,127 92 55 7049 4,220
October......... 1,045.7 55 3 33.7 2,070
The perlodessescecsrscsasserascannnnn-ns 154,100

Note.- Canal not 1n operation Oct. 1, 1935, to May 8, 1936, and after Oct. 31, 1936.
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St. Mary Canal at Hudson Bay divide, near Browning, Mont.
(International gaging station)

Location.- Water-stage recorder, lat. 48°59', long. 113°4', in sec, 5, T. 37 N., R. 11
W., on Blackfeet Indian Reservation, 3 miles above canal outlet and 30 miles north
of Browning.

Records available.- Irrigation seasons 1917-36.

Remarks,.- Records excellent except those for Sept. 5-16, which were computed by comparison
Tecords at St. Mary crossing and are fair. This statlon 1s one of the interna-
tional 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-feet, 1936

Day May June July Aug. Sept. | Octe
1 - 704 742 750 88 48.6
2 L 706 742 728 86 4942
3 - 738 744 733 86 48.0
4 - 744 742 733 83 48.6
5 - 735 737 735 80 45.6
6 - 730 742 735 80 45.0
7 - 726 744 735 80 3645
8 - 706 737 733 A 5246
9 14 695 737 735 75 35.8

10 234 700 735 728 73 35.0
11 376 713 739 728 72 35.5
12 462 722 730 730 70 33.8
13 508 719 737 733 70 35.5
14 554 724 735 728 70 35.5
15 561 484 733 728 70 34.2
16 594 336 730 733 67 34,
7 618 515 733 662 65 37.0
18 640 636 730 544 65 3344
19 664 724 733 414 62 33.4
20 693 751 730 324 56 37.0
21 689 746 726 311 57 33.4
22 689 739 733 230 53 33.4
695 737 733 le4 49.2 3.2
24 704 742 733 152 49.2 [¢]
25 704 742 730 138 52 o
26 718 744 750 128 51 o
27 728 744 730 119 48.6 o]
28 726 748 733 1 48.0 [
20 726 742 733 102 47.4 o
30 735 737 730 o7 46.8 o
31 742 - 730 90 - o]
Second- Maxi 1 Run-off 1n
Month foot-days ¥in Mean acre-feet
May 9=Bleeesarss 13,751 742 14 598 27,270
UDNCrassecoorraonrsorcssogsonnen 20,930 751 336 698 41,510
JULYeeseororarsessnarasasansnsses 22,773 744 726 735 45,170
Augisbe.-. 15,287 735 90 493 50,320
September. 1,977.2 £ 46.8 65.9 N
October cvetterrerarssnsnssanscsvacasonnns 842.4 49.2 o] 27.2 1,670
The perlodeseesseecnrnncsarovorsnnroasns - - - - 149,900

Note.- Canal not in operation Oct. 1, 1935, to May 8, 1936, and after Oct. 23, 1936.
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Swiftcurrent Creek at Many Glacler, Mont.
(International gaging station)

Location.- Water-stage recorder, lat. 48°48', long. 113°38', in sec. 12, T. 35 N., R. 16
W.,.at outlet of McDermott Lake at Many Glacier, Glacler Natlonal Park, 14 miles south-
west of Babb.

Drainage area.~ 31.4 square miles.

Records available,- June 1912 to September 1936 (winter records incomplete).

Extremes,- Maximum discharge during year, 1,040 second-feet May 16 (gage height, 4.43
eet]; minimum, 23.6 second-feet Sept. 21 (gage helght, 1.58 feet%.
1912-36: Maximum discharge, 1,550 second-feet June 17, 1916; minimum, 10 second-
feet Nov. 6, 7, 1921 (gage height, 1.22 feet).

Remarks.- Records good. No records during winter. No diversions or regulation. This
statlon Is one of the International gaging stations maintalned 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.

Rating table, water year 1935-36 {gage helght, in feet, and discharge, in

second-feet)
1.8 25 3.0 317
1.8 46 3.3 494
2.0 80 3.6 626
2.2 126 3.9 767
2.4 182 4.2 917
2.6 243 4.5 1,076
2.8 308
Discharge, in second-feet, water year October 1935 to September 1936
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4640 - 212 922 185 104 56,0
2 48.4 - 269 841 188 100 5640
3! 49.6 - 305 559 197 98 5640
4| 48.4 - 449 366 197 95 58.0
6 48.4 - 743 298 194 89 65.0
6 - - 626 +315 191 89 70.0
7 - - 437 1332 185 89 T0.0
8 e -~ 418 1349 176 87 65.0
9 - - 445 +366 168 84 55.0
1o - - 559 403 162 80 49.0
11 - - #568 422 ls2 84 4640
12 - - *B77 434 150 84 44.8
13 - - 586 457 140 a7 40.0
14 - - 644 426 140 91 35.2
15 - - 943 396 142 87 34.0
16 - - 917 407 145 82 31.3
17 - - 672 407 145 76 277
18 - - Bl6 414 150 74 26.8
19 - - 465 342 148 74 25.9
20 - - 457 288 148 &7 25.9
21 - 360 410 269 148 63 2549
22 - - 346 286 148 63 2747
23 - - 316 311 145 63 3led
24 - - 318 342 142 61 31.3
25 - 237 399 588 131 60 3644
26 - 194 528 384 1is 58 3644
27 - 168 654 349 109 58 33.1
28 - 153 710 325 lo4 58 30.4
29 - 140 753 249 loo 58 27.7
30 33.0 168 846 203 loz 58 38.6
31 - - 892 - 104 58 -
Per Run-off
Second-
Month Maximum | Minimum Mean aquare
foot-days mile | IncHes | Acre-feet
OCtEODe s rrevvrouioessraeronns
November
December
16,969 943 212 547 17.42 20.08 33,660
11,849 922 203 395 1z2.58 14.04 23,500
4,665 197 100 150 4.78 5.51 9,250
AUgUSt . vnannaans 2,579 104 58 76.7| 2.44| 2.81 4,720
Septembercceeeareerevreasosns 1,246.4 70 25.9 41.5 1.32 1.47 2,470
Water year creancans

#*Interpolated. tEatimated.
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Sherburne Lake Reservolr at Sherburne, Mont.

Locatlon.- Water-stage recorder, lat. 48°50', long, 113“31', in gate house in sec., 35,
5 W., at Sherburne Dam, about 6 miles southwest of Babb. Zero of gage

N ., R. 1
is 4,700.0 feet above mean sea 1eved.

Drainage area.- 84 square mlles.
Records avallable.~ May to June 1915, May 1917 to September 1918, June 1821 to September
- Isze.

Extremes.- Maximum contents during year, 59,520 acre-feet June 17-18 (water-surface ele-

vation, 4,784.07 feet).
1915, 1917-18, 1921-36: Maxlmum contents, 60,420 acre-feet June 20, 1925 (water-

surface elevatlon, 4,784.6 feet).

Remarks.- Records good. No records during perlods for which ne contents 1s glven. Some
gage-height records furnished by U. S. Bureau of Reclamatlomn.

Contents, In acre-feet, 1935-36

Day| Oct. Nov. Dec. Jan. Feb., Mar. Apr. May June July Aug. Sept.
1| 1,380 | 3,700 5,930 | 6,572.| 7,152 - | 54,930 56,340 | 22,300 -
2 3,700 - - - - | 55,590 | 55,780 21,100 -
2 g,zgg - - - - | 55,750 | 55,060 | 19,850 -

; - - - -~ | 55,590 | 54,180 | 18,550 -

5 3,700 - - - - | 55,880 | 53,220 | 17,250 -
5 3,700 - - - 24,030 | 56,210 | 52,180 | 15,880 -
g 3,700 - - - - | 56,610 | 51,220 | 14,540 -
8 3,700 - - - - | 56,980 | 50,230 | 13,680 -
e 3,700 - - - - | 57,170 | 49,240 | 11,900 -
1 4,358 - - - 31,180 | 57,480 | 48,240 | 10,560 -
11 4,358 - - - 33,260 | 57,920 | 47,180 | 9,178 -
%g 4,§SB - - - 35,160 | 58,380 | 46,160 | 7,852 -
is 4,358 - - - 36,680 | 53,720 | 44,320 | 6,442 -
4,358 - - - 38,440 | 59,400 | 43,860 | 5,168 -

15 4,358 - - - 40,780 | 59,400 | 42,680 | 4,204 -
16 4,358 - - - 41,820 | 59,260 | 41,620 | 2,832 730
1 4,358 - - - 42,880 | 59,520 | 40,550 | 2,260 418
1 4,358 - - - 44,000 | 59,520 | 39,400 | 1,906 418
4,358 - - - 45,350 | 59,430 | 38,190 | 1,686 418

20 4,358 - - - 46,480 | 59,450 | 37,020 | 1,665 -
gé 4,358 - - - 46,900 | 59,470 | 35,860 | 1,555 -
2 4,358 - - - 47,100 | 59,400 | 34,700 | 1,400 -
2 4,358 - - - 47,200 | 59,140 | 33,470 | 1,280 -
2t 4,425 - - - 47,500 | 58,860 | 32,320 | 1,180 -
4,425 - - - 47,950 | 58,670 | 31,040 | 1,180 -

gs 4,425 - - - 48,620 | 58,520 | 29,710 | 1,135 -
27 4,425 - - - 49,540 58,300 | 28,450 | 1,000 .
2 4,425 - - - 50,640 | 57,920 | 27,200 | 1,045 -
29 i'492 - 7,152 - 51,850 | 57,480 | 26,020 | 1,090 o
3 492 - - - 52,820 | 56,850 | 24,850 955 o
- 6,572 - 7,740 53,940 - | 23,570 910 -
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Swiftcurrent Creek at Sherburne, Mont.

(International gaging station)

Location,- Water-stage recorder, lat. 48°50', long. 113°31', in sec. 35, T. 36 N., R. 15

v

Drainage area.- 64 square miles-

0 feet below splllway of Sherburne Lake Dam at Sherburne.

Records available.- July 1912 to September 1938 (winter records incomplete}.
Extremes,.- Maximum discharge during year, 866 second-feet Aug. 13 (gage height, 5.26

eet); no flow Oct. 3.

1912-36: Maximum discharge, 2,280 second-feet June 17, 1916 {gage helght, 7.83
feet); no flow at various times when gates In dam were closed.

.Remarks.- Records good. No records during winter.

No diversions.

Flow regulated by

gate operatlon at dam., Thls statlion 1s one of the international gaging stations
maintalned jointly by the Unlted 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.

Rating table, water year 1935-36 (gage hei,

%I)xt, in feet, and dlacharge, in

second=foe’
Oct. 1-31 May 1 to Sept. 30
l.2 12 0.6 1 1.8 41 3.0 185
1.4 19 8 3 2.0 55 3.5 290
1.6 28 1.0 6 2.2 K¢ 4.0 416
1.8 39 1.2 12 2.4 93 4.5 569
2.0 54 1.4 20 2.6 119 5.0 757
1.6 30 2.8 150 5.5 72
Diascharge, in second-feet, water year October 1935 to September 1936
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 26.5 *10.8 757 533 782 69
2 14.3 #10.8 787 £86 786 68
3 o] 10.8 569 663 798 68
4 14.5 10.8 290 733 806 70
b 31 10.8 290 765 802 71
[ 31 11.4 290 753 798 74
7 32 1l.4 290 746 790 80
8 33.6 1l.4 290 787 786 82
9 31.5 4.8 290 787 782 86
10 32.5 2.4 290 729 790 84
11 33 1.8 290 737 798 80
12 33 1148 290 763 802 76
131 37.8 t14.4 290 798 823 72
14| 37.8 14.8 290 790 827 66
16 37.2 14.8 569 769 769 68
16 37.8 14.8 569 769 498 68
17 39.7 14.8 569 786 321 56
18 42.5 16.4 572 806 220 48
19 42.5 17.6 444 811 176 43.8
20 41.8 B¢ 373 794 148 40.4
21 ﬁ-;l 416 371 790 131 41,7
2§ e 416 482 798 118 38.6
24 ;6 . 267 580 802 112 34
g b 267 590 811 1o¢ 39.2
5 267 604 811 101 37.4
26 22.6 267 611 815 97 41
gg 18.1 267 615 806 92 43.1
5 17.8 267 611 786 95 42.4
44 *17.5 267 604 78 84 43.1
5 17.2 416 536 782 79 32.8
& *17 416 - 786 73 -
Second- Run-off in
Month foot-days Maxinnm Minienm Mean acre-feet
930.3 44.6 [o] 30.0 1,880
DOCOmbOr. et e verrtrrtoririiiirireiinianane - - - - -
Calendar year Peeieereat it et ennn
4,022.3 4le 1.5 130 7,980
13,973 757 290 466 27,720
23,569 815 533 760 46,750
14,393 827 3 464 28,550
1,769.5 86 34 59.0 3,510
Water year

#Egtimated. 1Partly estimated.
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Canyon Creek near Many Glacler, Mont.
(International gaging station)

Location.- Water-stage recorder, lat. 48°46', long. 113°37', at edge of heavy timber area,
Glacler Natlonal Park, 0.5 mile above mouth and 2 miles southeast of Many Glaciler.

Drainage area.- 7.0 square mlles.
Records avallable.~ July 1918 to September 1936 (winter records incomplete).

Extremes.- Maxlmum discharge during year, 109 second-feet June 1 (gage helight, 1.75 feet);
Tio T1ow Sept. 24.
1918-36: Maxlmum discharge (estimated), 500 second-feet May 16, 1922 (gage helght,
3.34 teet): no flow Sept. 24, 1936.

Remarks.— Records good except those for perlods of mlssing gage helghts, Oct. 12-31, June
—3-9, 18-28, July 1-12, 14-22, 25-28, computed on basis of comparison with adjacent
streams a.nd are falr. No records during winter. No diversions. Thils is one of the
international gaglng stations maintained jointly by the United States and Canada under
the Boundary Waters Treaty. The records have been collected and compliled jJolntly with
the Dominion Water and Power Bureau, Department of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1935to September 1936

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 9.5 - 107 34 17.4 8.4
2 9.3 - 104 36 16.4 8.9
3 9.0 - 100 40 16.9 Q.3
4 8.6 - 82 40 15.5 9e3
5 8.6 - 57 38 15.0 13.2
[ 846 - 58 36 15.0 15.9
7 8.2 - 60 33 15.0 15.9
8 8.2 - 63 31 15.0 14.6
9 9.0 - 65 28 14.1 12.7

10 8.2 - 66 27 13.6 1l.4

11 7.9 - 68 26 14.1 9.3

12 - 81 23 14.6 8.9

13 - 83 22 15.0 8.0

14 - 72 22 15.5 7.6

15 - 69 23 15.0 6.9

16 - 74 24 14.1 6.2

17 - 73 25 13.2 5.1

18 - 75 25 13.2 4.7

19 - 64 25 13.2 4.7

20 - 56 24 12.7 4.7

21 8.0 - 50 23 11.8 4.4

22 49.68 57 23.1 1l.4 4.7

23 49.6 61 22.8 il.4 4.7

24 61 60 22.0 11.4 2.5

25 77 70 22.0 10.5 5.1

26 89 68 2040 9.7 4.7

27 95 56 19.0 9.3 4.7

28 97 48 18.0 8.9 5.1

29 96 41.2 17.4 8.9 5.1

30 101 37.5 17.4 849 5.8

31|/ 104 - 18.0 8.9 -

- Per Run-off
Month foot haga | Maxtmum | Minimm | Mean | square
mile | Inches | Acre-fest

0CtODOT . s ververenosasnsnsnans 264.9 9.3 7.9 5.32 1,17 1.35 506

November... - - - - - - -

December.ccvivisncecrcarenane - - - - - - -

Calendar year cecrennns
April...........
May 22-3% 819.2 104 49,6 8l.9 11.7 4.35 1,620
2,025.7 1o7 37.5 €'7.5 9.64 | 10.76 4,020
805.5 40 17.4 26.0 BeTL 4.28 1,600
Augusteecessesoons e 405.6 17.4 89 13.1 1.87 2.16 804
September.csoesriersssncscsan 232.5 15.9 2.5 7475 1.11 1.24 461
Water year erecsiene




20 RED RIVER BASIN

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.,
— at outlet of lake, 3 miles east of Perham.

Records available,— June 1934 to September 1936 (fragmentary).

Extremes,- Mayimum water-surface elevation observed during year, 1,331.74 feet May 26,
3 minimum, 1,330.52 feet Sept. 30, Oct. 3, 6, 1935,
1934-36: Maximum water-surface elevation observed, that of May 26, 1936; minimum,
that of Sept. 30, Oct. 3, 6, 1935.

Remarks.- A temporary staff gage in sec. 6, T. 136 N., R. 38 W., referred by water levels
To gage at outlet, was used July 18, 1935, to Sept. 30, 1936. All readings have been
reduced to mean sea level on basis of levels by Emergency Conservation Work engineers.
Elevation of lake regulated by dam at outlet. Gage readings furnished by Bowen's

Resort.
Elevation, In feet, water year October 1935 to September 1936

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

1 - - - - -

2 - - - - -

3| 30.52 - 31.62 - -

4 - - - - -

5 - - - - -

6 30.52,| - - - -

7| 30.54| 3Q.66 - - 31.34 3Q. 80|

g - - 31.66 31.28 30.76
10 - - 31.61 - -
11 - - - - -
12 - - - 31.26 -
13 - - - 3l.24 -
14 - - - 31.24 -
15 - - - 31.22 20.68
16 - - - 31.22 -
17 - - - - -
18 - - - - -
19 - - 31.54 | 31l.18 -
20 - - - 31.16 -
21 - - 3l.4l 31l.14 -
g% - 31.72 gl.go 31.12 30,78
2a| z0.56 : e A :
25 - 31.70 - - -
-26 - 31.74 | 31.38 - -

7 - 31.72 - 31.04 -
SS - 31,71 - - -

o - - 31.34 - -
51 - 31.68 - - -
3 - 31.66 - - -

Note.- Add 1,300.00 feet to obtain elevations above mean sea level.



RED RIVER BASIN 21
Rush Lake near Otter Tail, Minn.
Location.~ Staff gage, lat. 46Y28'35", long. 95°34'25", in sec, 26, T. 135 N., R. 39 W.,
at outlet of lake, about 3% miles northwest of Otter Tall post office.
Records avallable,- June 1934 to September 1936 (fragmentary).
Extremes.- Maximum water-surface elevation observed during year, 1,321.53 feet June 10,
15%6; minimum, 1,319,911 feet Nov. 7, 1935.
1934-36: Maximum water-surface elevation observed, that of June 10, 1936; minlmum,
that of Nov. 7, 1935.

Remarks.~ Gage helghts have been reduced to mean sea-level datum on basis of levels by
Tmérgency Conservation Work engineers. Gage readings furnished by Mr. R. Krone.

Elevation, in feet, water vear October 1935 to September 1936

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 - 21.49| 21.27| =20.41
2 - 21.48| 21.27
3 - 21.51| 21.25
4 - - 21.23
5 - 21.51| 21.23
6 - 21.49| 21.21
7 19.91 - 21.51] 21.19
8 - 21.49| 21.13 1
9 - 21.50| 21.11
10 - 21,55 21.11
11 - 21.51| 21.05
12| 20403 - 21.50 21.02
13 [ 21.51| 20.33
14 | [ 21.51| 20491
15 - 21.49| 20.89
16 - 21.47| 20.87
17 - 21.45| 20.85 '
18 . 21.45 20.55‘ |
19 | - 21.43| 20.81| 4
20 - £1.41] 20.79) |
21 - 21.45| 20.79| |
22 21.32 | 21.41| 20.77 |
23 | ' 21.43 | 21.41| 20.73 |
24 | 21.38  21.39| 20.71 '
25 | 21.45  21.37| 20.65 i
26 ! 21.48 | 21.35| 20.63 ‘
= [ 21,47 | 21.33| 20.61 |
= 21.51 | 21.33| 20.55 [
2 21.45 | 21.51| 20.51

21.51 | 21.29| 20.47

31 21,51 - 20.45

Note.- 4dd 1,300.00 feet to obtaln slevation sbove mean sea level.



22 RED RIVER BASIN
Otter Tall Lake near Battle Lake, Minn.
Location.- Staff gage, lat. 46“21'35", long. 95°43'55", In sec. 4, T. 133 N., R. 40 W.,
At outlet of Otter Tail Lake, about 5 miles northwest of village of Battle Lake.
Records available.~ September 1933 to September 193¢ (fragmentary).
Extremes.- Maximum water-surface elevation observed during year, 1,319.65 feet May 31 and
June I4; minimum, 1,318.25 feet Sept. 29.
19%33-36: Maximum water-surface elevation observed, that of May 31 and June 14, 1936;
minimum, 1,317.94 feet Oct. 15, 1934.
Remarks.- Records good. Discharge from lake regulated at dam Just below gage. Gage

helghts have been reduced to mean sea level datum on basis of levels by Emergency
Conservation Work engineers.

Elevation, in feet, water year October 1935 to September 1936

: B
Day| oOct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1| 18.72 - 18.40 - - 18.33 - - - - . .
2| 18.68 - - - 18.42 - - - - - 18-90 %g.gg
3| 18.68 - - - - - - 19.05 - - 18.99 18.65
4| 18.66 - - - - - - - - - 18.91 -
5| 18.64 - - 18.38 | - - 18.71 - - - 18.91 -
e - - - - - - - - - - 18.89 -
7 - 18.46 b - - - - - 19.61 - 18.85 -
8 - - 18.40 - - 18.36 - - - - - 18.65
9 - - - - 18.42 - - - - - - 18.57
10 - 18.46 - - - - - 19.41 - - 18.85 18.63
11 - - - - - - - - - - 18.83 -
}2 - - - 18.40 - - 18.81 - - - 18.75 -
izl C - - - - - - - - - 18.75 -
14l - - - - - - - - 19.65 - - 18.55
15 - - 18.38 - - 18.43 - - - 19.45 - 18455
16 - - - - 18.44 - i - - - 19.45 - 18455
1w - 18.44 - - - - ‘ - 19.47 - - 18.87 18.45
18 - - - - - | - - - - 18.87 -
19[ - - - 18.40 | - - | .85 - - - 18.87 -
20‘ z - - - - -} - - - 19.35 | 18.87 -
21l - - - - - - - - 19.561 | 19.35 - 18.45
22‘ - - 18.36 - - 18.57 - 19.63 - 19.29 - 18.45
23 - e ge - - 18.30 - - - - 19.27 - 18.45
§§| - 18.42 - - - - - 19.63 - 19.27 - 18.39
5] - - - - - - - | - - - 18.75 18.39
26 - - - 18.40 - - 18.91 - - - - -
gg - - = - - - - - - 19.15 18,65 -
- - - - - - - - - 19.15 18.75 18.39
29 - - 18.36 - - 18.65 - - - 19.15 - 18.25
53 - - - - - - - - - 19.05 - 18.27
3 - - - - - - - 19.65 - 19.05 18.69 -

Note.- Add 1,300.00 feet to obtaln elevatlons above mean sea level.



RED RIVER BASIN 23
Otter Tail River below Pelican River, near Fergus Falls, Minn.

Location.— Water-stage recorder, lat. 46°13'45", long. 96°7'0", in SW} sec. 20, T, 132
N., R. 43 W., 500 feet below Dayton Hollow Dam, 5 miles southwest of Fergus Falls,
and 5 miles below mouth of Pellican River.

Records avallable.~- October 1930 to September 1936.

Extremes.- Maximum discharge during year, 468 second-feet Apr. 14 (gage helght, 2.97
Teet); minimum discharge, 1.8 second-feet Oct. 2 (gage height, 0.94 foot); minimum
daily discharge, 3.7 second-feet Oct. 4.

1930-36: Maximum discharge, 810 second-feet Dec. 11, 1930 (gage heicht, 2.19 =
feet, at former site); minimum discharge, 1 second-foot May 2, 1934, Sept. 30, 1935;
minimum daily discharge, 2.2 second-feet Apr. 29, 1934.

Remarks.- Records good except those for Feb. 5 to Mar. 6, July 2-5, which were computed
from record of power-plant operation at Dayton Hollow Dam and are falr. Flow
regulated throughout the year by power plants upstream, Stage-dlscharge relation
affected by aquatic growth June £1.to Sept. 28.

Rating table, water year 1935-36 (gage height, in feet, and discharge, in
second~feet
(Shifting-control method used June 21 to Sept. 26)

1.0 3.0 1.7 €7
1.1 6.5 1.8 86
1.2 10.5 1.9 108
1.3 17 2.0 133
l.4 26 2.2 189
1.5 37 2.4 263
1.6 51

Day| Oot. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 4.0 13 28 33 26 16 46 46 11 20 17 18
2 15 11 26 31 25 20 47 &8 29 17 T 23
3 13 12 37 31 25 24 65 53 28 22 18 23
4 3.7 1z 41 &2 27 21 58 29 20 7 18 22
b 13 10 40 32 2 21 56 64 18 7 18 24
6 4.8 15 35 32 o7 16 30 62 28 17 17 7e3
7 4.0 11 46 33 26 25 36 8 19 Ted 17 22
8 14 9.4 36 31 25 16 60 50 18 €.8 i8 23
] 10 6.5 48 30 25 18 60 33 18 Ted 17 22
10 17 15 46 31 26 21 63 45 29 7.7 17 22
11 11 11 52 28 25 16 90 83 29 Ted 17 22
12 15 10 45 22 26 16 72 54 22 7.3 17 27
13 5.1 12 46 27 25 16 68 31 20 T3 22 11
14 15 11 36 27 25 27 197 27 20 6.9 17 22
156 15 13 44 24 27 15 202 46 20 €.2 36 21
16 11 14 35 22 26 19 61 38 19 6.5 29 23
17 5.8 13 35 21 25 17 46 30 26 6.2 36 26
18 5.8 12 36 24 24 16 61 24 21 19 17 24
19 5.8 15 37 23 25 31 43 26 50 21 17 24
20 5.1 24 30 24 24 48 8 28 19 17 6.9 8.9
21 12 27 28 25 25 &2 87 23 19 24 16 2
22 12 28 28 20 25 45 36 19 20 18 22 28
23 12 25 27 23 25 &9 42 40 19 16 28 8.1
24 z 18 29 21 25 140 45 36 19 17 25 6.9
25 13 24 24 22 25 46 38 48 18 17 22 BeS
26 16 25 34 22 25 38 60 48 18 7e3 17 65
27 6.5 16 34 31 20 34 62 28 25 16 18 23
28 12 26 37 26 21 44 55 25 20 16 28 18
20 12 26 32 26 21 46 61 54 18 16 21 24
30 11 45 32 23 - 57 55 29 18 18 16 27
31 13 - 32 26 - 26 - 30 - 8.1 7 -
Second- Maxi " Run~off in
Yonth foot-days Un: Moan acre-feet
October.serr ineencarsnraanins 325.6 17 3.7 10.5 646
. 509.9 45 6.5 17.Q 1,010
cereerras 1,116 52 24 36.0 2,210
Calondar year 1935 cv.veveeivarssrrsasns 13,93%.0 303 37 3842 27,630
B S o 821 33 20 26.5 1,630
February. 722 27 20 24,9 1,430
1,006 140 15 52.8 2,000
1,949 202 30 65.0f 3,870
1,275 78 19 41.7 2,530
657 50 11 21.9 1,300
397.2 24 6.2 12,9 788
609.6 36 6.9 19.7 1,210
Septemberes..or.cteevrerve 648.0 65 6.9 21.6 1,290
Water year 1935-36.ce0recroccctsaccnruas 10,036.3 202 3.7 27.4 19,910




RED RIVER BASIN

Red River at Fargo, N. Dak.

Location.— Staff gage, lat. 46°52'10", long. 96°47'0", in sec. 7, T. 139 N., R. 48 W.,
Just above Island Park Dam, Fargo, and 10 miles above mouth of 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 1936.

Average discharge.~ 34 years (1202-35), 444 second-feet.

Extremes.- Maximum discharge observed during year, 1,050 second~feet Apr. 14 (gage
hielght, 9.90 feet); no flow for many days; minimum gage helght, 3.94 feet Sept. 23.
1901-36: Maximum discharge observed, 7,740 second-feet July 11, 1916 (gage height,
21.04 feet, present datum); maximum gage height observed, 23.6 feet (present datum
Apr. 6, 1916, affected by ice; no flow for many days in each year 1932-36.

Maximum stage known, 40.1 feet Apr.

1897, U. S. Weather Bureau gage, on which.

7
zero 1s 863.5 feet above mean sea level (general adjustment of 1912).

Remarks.- Records good above Z0 second-feet; falr below.

Stage-discharge relation

afTected by lce or moss on control Dec. 30 to Mar. 22, Apr. 1-8, May 2 to June 8; dis-
charge computed on basis of seven discharge measurements, gage helghts, and weather
records. Discharge estlmated Oct. 1-11, Nov. 14-30, June 17-22.

Gage read once

daily.
Discharge, in second-feet, water year October 1935 to September 1936
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.2 7.8 [} *10 7.8 *8.9 386 128 0.4
2 .2 5.7 0 11 #7.8 8.9 347 138 245
3 2 #6.2 o] ©.9 7.8 8.9 309 +130 8.9
4 2 6.8 (o] 9.9 7.8 8.9 272 1e2 8.9
5 .2 5.7 0 9.9 6.8 8.9 228 109 5.7
6 -2 2.5 0 11 5.7 11 224 106 9.9
7 2 4 o} 11 4.6 11 214 28 *9.9
8 .2 1.5 o 15 4.6 | 12 200 89 9.9
9 2 4.6 Q 15 w46 12 328 103 4
10 .2 4.6 ¢ 15 4.6 12 425 148 2.5
11 2 *4.6 o 17 4.6 15 565 151 9.9
12 4 4.5 [ #18 3.6 15 810 151 8.9
13 4,6 s o] 18 3.6 14 870 165 6.8
14 8.9 3 o] 18 3.6 14 1,050 151 .3
15 11 3 o] 18 2.5 *14 990 132 -3
16 9.9 23 [¢] 18 *3.0 12 930 112 .2
17 6.8 2 [¢] 18 3.6 15 930 106 2
18 6.8 .2 ] 18 3.6 15 750 98 .2
19 5.7 .2 <] *18 4.6 18 590 78 .1
20 w57 .2 0 18 5.7 30 490 68 .1
21 5.7 .1 (4] 18 6.8 44 366 63 1
22 7.8 .1 o} e 5.7 118 290 46 .1
23 8.9 Q o] 7 6.2 246 224 54 o
24 8,9 o [} 15 6.8 540 200 40 Q
25 8.9 o [¢] 14 6.8 695 175 34 o
26 8.9 [o] [o] 12 8.9 590 148 24 o}
27 “B.9 o [} 9.9 8.9 615 141 19 Q
28 8.9 o o} 7.8 8.9 | 5%0 125 12 o
29 B.9 [¢] 1.5 T8 849 445 132 7.8 ¢}
30 6.8 0 7.8 7.8 - 445 132 4.6 0
31 6.8 - 8.9 7.8 - 405 - 1.5 -
Second- " Run-off in
¥onth foot-days Lo ) Mindmm Moan acro-feet
October. . 151.4 i1 0.2 4.88 300
November. . 573 7.8 o 1.91 114
Docember.......o..y. 18,2 8.9 o .59 36
Calendar YOar 1935 .eveereeicroecenesacss | 30,1817 930 o 82.5 59,760
JANUBT Y v e seuoecrecassssosnncnesoansanacns 451.8 18 7.8 13.9 856
February.... 168.4 8.9 2¢5 5.81 334
4,999.5 695 8.9 161 9,920
12,841 1,050 125 428 25,470
2,688.9 165 1.5 86.7 5,330
86.2 9.9 o 2.87 171
JULFeeranrnourrosoanonoossnaceasan 0 o o o 0
AugUBt.vencnrecriiarnccrrtinciieanns [} o] [} Q 9
Beptember.cu.sv.rvaiserecincsocronsncinene o o o (o] o
Water year 1935-36 ceveevervevrvssrasnsons 21,442.7 1,050 0 568.6 42,530

#Interpolated.



RED RIVER BASIN

Red River at Halstad, Minn.

25

Location.- Wire-weight gage, lat. 47°21', long, 96°51', on line between secs. 24 and 25,
49 W., on highway bridge about 0.5 mile west of Halstad and 2% miles

B N., R.
below mouth of Wild Rice River.

Records avallable.~ March to September 19Z6.

Extremes,- Mayimum discharge observed during period, 7,670 second-feet Apr. 15 (gage
height, 16.23 feet); minimum, 5.8 second-feet Aug. 25-27.

Remarks.~ Records excellent Apr. 12 to May 2%; others poor.
Tce effect, Mar. 15 to Apr. 11, computed on basis of summation of discharge for
stations on Red River at Fargo, N. Dak., Sheyemne River at West Fargo, N. Dak.,
Buffalo River at Dilworth, Minn., and Wild Rlce River at Twin Valley, Minn., gage
heights, and weather records. Discharge for period of aquatic growth, May 23 to
Sept. 30, computed on basls of four discharge measurements, summatlon of records
listed above, gage heights, and weather records.

Discharge during period of

Gage read once daily.

Discharge, in second-feet, water year October 1935 to September 1936

Day| oOot. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 - 1,660| 1,400 411 1z2| 18 12
2 - 1,610| 1,460 385 142 14 12
3 - 1,560f 1,410 359 153 13 12
4 - 1,360( 1,360 283 136 12 14
5 - 1,170 1,310 271 120 11 14
6 - 980o| 1,260 259 110 11 14
7 - 890| 1,170 247 105 12 13
8 - 800 1,070 247 103 8.0 12
9 - 800 935 235 103 8.0 11

10 - 935 912 235 86 8.0 9.5
11 - 1,460 890 211 66 8.0 9.5
12 - 3,040 800 199 63 7.0 7.2
13 - 4,770 710 187 60 10 7.3
14 - 6,560 710 182 58 8.0 7.4
16 39| 7,580 710 176 48 7.0 T4
16 39| 6,960 755 176 39 7.1 10
17 39| 6,560 710 164 32 742 32
18 39| 5,730 626 164 27 7.0 28
19 45| 5,060 588 142 24 740 26
20 48| 4,250 588 140 21 T2 18
21 s8| 3,500 570 136 18 7.4 10
22 78| 2,990 553 131 17 7.4 10
23 99| 2,990 553 127 16 7.2 9.5
24 120{ 2,500 463 118 16 7.0 8.0
25 153| 2,330 558 124 16 5.8 7.2
26 307| 2,180 520 118 17 5.8 646
27 333{ 1,970 490 97 18 5.8 6.6
28 1,360 1,810 490 99 20 6.6 6.6
20 1,760| 1,660 437 101 18 7.8 6.6
0 1,860| 1,310 437 101 18 9.4 6.6
31 1,760 - 437 - 16 11 -
Second~ Run-off in|
Month foot-days MaxImm Minimm Mean acro-feet
OCtODOr . v se itrrererrtiarec e iannannaans
Deeembar...::::::::.............
Calendar year Peeeririivasasesesoann
8,137 1,850 39 479 16,140
86,975 7,580 800 2,899 172,500
24,882 1,460 437 803 49,350
5,825 411 o7 194 11,550
1,808 153 16 58.3 3,590
268.7 15 5.8 8.67 533
BOPLOMDOT e v vsee.erverrrronrrarransnonsorsy 354.0 32 6.6 11.8 702
The Perlodeceeccesvsossrersoscsscasosvene 254,400




26 RED RIVER BASIN
Red River at Grand Forks, N. Dak.

Location.- Water-stage recorder, lat. 47°56', long. 97°3', in sec. 34, T. 152 N., R. 50
., 10 Grand Forks, 2 miles below mouth of Rei Lake River. Zerc of gage is 778.42
feet above mean sea level (general adjustment of 1829).

Drainage area.- 25,500 square miles,

Records available.- May 1901 to September 1936 in reports of U. S. Geological Survey;
Epril 1R8Z to November 1912 In report of Minnesota State Drainage Commission.

Average discharge.- 54 years, 2,199 second-feet.

Extremes.~ Maximum discharge during year, 4,500 second-feet Apr. 18; maximum gage
helght, 25.00 feet Apr. 18, from graph based on gage readings; minimum discharge, 12
second-feet Sept. 26 (gage height, 1.16 feet, affected by vegetation).

1882-1936: MaxImum discharge, 43,000 second-feet Apr. 10, 1897 (gage height, 50.2
feet); minimum, that of Sept. 29, 1936.

Remarks.~ Records good except those for period of ice effect, Dec. 16 to Apr. 15 (com~
puted on basis of five discharge measurements, gage helgnts, and weather records),
and those for Apr. 17-18, which are fair. Stage-discharge relatlon affected by
aquatic growth Oct. 1 to Deec. 15, June 1 to Sept. 30; discharge computed on basis of
eight discharge measurements, gage helights, and weather records, Graph based on
readings of outside staff gage by engineer at times of discharge measurements about
every third day used Apr. 15-21.

Discharge, in second-feet, water year October 1935 to September 1936

Day| Oct. Nov. Dec. Jan. Feb., Mar., Apr. May June July Aug. Sept.
3 103 100 80 63 2 58 336 2,960 606 148 44 34
2 103 95 78 62 61 58 824! 2,860 559 124 3 34
3 100 91 M 62 60 60| 1,180 2,760 544 134 46 33
4 103 59 73 64 58 61| 1,220 2,5% 470 134 42 28
5 104 89 72 66 57 63| 1,220| 2,450 428 124 40 27
6 108 84 71 66 56 63 1,220 2,320 400 135 33 27
7 106 86 71 81 56 63| 1,180| 2,250 387 136 36 2
8 108 86 69 62 56 64| 1,050| 2,120 442 124 32 26

o4 88 71 62 55 64 897| 1,930 374 117 32 25

10 94 89 72 61 54 64 42| 1,840 312 117 29 24

11 94 84 72 62 52 67 842 1,750 266 107 30 25

12 91 78 72 60 51 61{ 1,3l0| 1,820 215 97 31 23

13 20 80 72 58 50 60| 3,150| 1,480 180 91 30 18

14 91 81 72 58 50 60| 5,330 1,220 205 89 29 17

15 100 81 72 58 50 ss| 7,640 1,100 255 85 30 16

16 86 76 e 57 51 58| 10,300 | 1,180 234 80 29 16

17 90 74 71 55 51 52| 13,200 1,100 205 73 26 16

18 95 74 72 52 52 54| 14,500 1,050 186 72 28 17

19 98 76 72 51 52 60| 13,400 1,010 153 71 29 17

20 103 77 71 50 52 64 | 11,300 994 152 69 27 17

21 107 80 69 50 52 72| 9,600 935 142 67 27 17

22 111 80 67 50 52 72| 8l250 878 161 67 28 16

23 %%4 80 68 50 52 71| 6,830 860 175 64 28 16

2; 127 80 68 51 52 73| 5,790 a78 171 60 28 15

2 2 80 67 56 54 76| 4,970| 1,0l0 163 54 29 14

26 121 80 68 58 54 72| 4,320 994 171 51 29 13

27 118 85 68 €1 58 65! 3,930 897 173 51 29 13

28 108 28 87 63 58 66| 3,700 789 168 52 30 13

29 ilo 85 66 62 58 63| 3,410 754, 170 50 31 13

30 04 82 64 63 - 62 | 3,130 720 163 46 31 13

31 104 - 64 63 - 68 - 654 - 44 31 -

Second- Run-off in

¥onth foot-days Maximm Minimum Mean acre-feet

3,196 122 86 103 6,340

2,498 100 74 83.3 4,950

2,188 80 64 70.6 4,340

Calendar year 1935.....0uu.vuneeunananas 163,425 2,750 22 448 524,140
January.c..ceveane.. 1,817 66 50 58.6 3,600
1,576 62 50 54.3 3,130

1,975 76 52 63.7 3,920

144,871 14,500 336 4,829 287,300

45,953 2,960 654 | 1,482 91,150

8,230 606 142 274 16,320

JulYoeoeonanse 2,753 148 44 88.8 5,460
Augusteseeene.. .. . 995 46 26 32.1 1,970
Septembers. .. vurriirrnrrecesoerscorciacne 610 34 13 2043 1,210
Water year 1935-36..0eiesveacosrrccnsnns 216,661 14,500 13 592 429,700




RED RIVER BASIN

Red River at Oslo, Minn.

27

Location.-~ Staff gage, lat. 48°11', long. 97°9', in sec. 31, T. 156 N., R. 60 W., at
Minneapolis, St. Paul & Sault Ste. Marie Railway bridge in Oslo.

Records available.~ April to September 1936.

Extremes.- Maximum discharge observed during period, 14,500 second-feet Apr. 18; maximum
Zage height observed, 18.18 feet Apr. 19; minimum discharge observed, 14 second-feet

Sept. 18-22.

Remarks.~ Records good Apr. 20 to June 15, others falr.

Discharge during period of ice

effect, Apr. 1-18, computed on basls of two discharge measurements, gage heights,
Stage-discharge relation
affected by aquatic growth June 16 to Sept. 30, discharge computed on basis of four
discharge measurements, gage helghts, weather records, and comparison wlith record at
Grand Forks. Gage read twice dally during April and once daily May 1 to Sept. 30.

weather records, and comparison with record at Grand Forks.

Discharge, in second-feet, water year Octeober 1935 to Beptember 1936

Day} Ooct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 75| 8,370 640 167 38 28
2 318 | 3,190 562 148 36 2
3 1,070 | 3,130 562 146 3 27
4 1,330 { 2,950 525 134 31 30
[ 1,330 | 2,710 456 128 32 26
6 1,330 | 2,590 424 126 34 23
7 1,240 | 2,470 408 130 33 22
8 1,110 | 2,350 124 134 34 20
9 1,020 | 2,170 424 138 54 19
10 890 | 2,000 362 180 31 21
11 804 | 1,900 304 122 29 20
12 978 | 1,750 250 114 27 20
13 1,600 | 1,600 214 107 27 17
14 3,250 | 1,510 167 98 31 22
15 6,500 | 1,240 190 93 34 21
16 10,800 | 1,200 226 87 33 1e
17 13,500 | 1,200 238 81 31 15
18 14,500 | 1,150 214 76 31 14
19 14,300 | 1,070 202 74 30 14
20 12,800 | 1,070 167 75 29 14
21 11,400 | 1,020 146 68 28 14
22 9,800 934 140 64 44 14
23 8,400 890 144 60 37 15
24 7,100 890 167 58 31 15
25 6,100 934 190 58 28 15
26 5,300 | 1,070 167 55 26 15
27 4,730 | 1,020 167 50 27 15
28 4,310 934 167 43 27 15
29 3,890 804 178 40 27 15
30 3,550 804 167 38 26 15
31 - 720 - 37 27 -
Second-~ Run-off in
Honth foot-days Maxiznm ¥inimum Mean acre~feet
Qotober.......
November......
December. ...
Calendar year '
153,325 14,500 75 5,111 504,100
50,640 5,370 720 1,634 100,400
8,592 640 140 286 17,040
JUlYeernsnocnnnen 2,879 187 37 92.9 5,710
Avgust...ee. . ce7 44 26 31.2 1,920
BepPtemberes .. v riirerescannssrerccersesns 567 30 14 18.9 1,120
The Perlod....ieessscosecsoaconnrecarares 430,300

81009 0—38—3



28 RED RIVER BASIN
Red River at Draytom, 1. Dak.

Location.- Wire-weight page, lat. 42°34', long. 27°10', In sec. 26, T. 159 N., R. 61 W.,
on hichway bridee in Drayton.

Records availabls.- April to September 193¢6.

Extremes.- Maximum discharge observed during period, 16,800 second-feet Apr. 19; maximum
gage neight, 24,26 Teet Apr. 20; minimum discharge, 14 second-feet Sept. 0.
Maximum stage kncwn, abort 41 feet in 1897, from floodmarks furnished by local
residents.

Remarks.- Records rocd Apr. 18 to June 2, others fair. Discharge durlng - -iod of ice
e t Apr. 1-17 computed on basis of gare heights, engineer's and obse. ver's notes,
weather records, and record for station at Grand Forks. Stage-discharge relation
affected by aquatlc growth June ¢ to Sept. 30, discharge computed on basis of flve
discharge rieasurements, gage helghts, weather records, and record for station at
Grand Forks.

Discharge, in second-feet, water year October 1935 to September 1936

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 78 4,000 770 183 &5 38
2 78 3,780 680 180 60 36
3 78 3,440 650 180 54 34
4 78 3,860 B 174 50 2
5 78 3,020 592 7 46 33
] 738 2,840 538 180 44 32
7 384 2,660 538 174 36 33
8 1,400 | 2,540 565 161 44 32
9 1,340 2,420 592 174 40 32

10 - 1,460 2,300 620 lel 43 32

11 1,480 | 2,180 620 151 54 30

ig 1,340 2,000 510 144 46 31

1 1,400 1,820 407 132 48 31
4 1,760 1,700 551 123 52 32

15 2,720 | 1,580 339 117 56 32

i’? 2,500 | 1,400 517 111 56 51
A 12,500 1,280 276 107 50 50

1 15,800 | 1,220 258 100 51 29

20 16,600 1,160 276 a3 49 a7

16,200 1,180 276 es 51 26

gé 15,600 | 1,100 276 78 53 24

23 13,200 1,040 258 75 53 22

24 12,500 980 240 72 54 21

2 11,000 280 224 72 54 20

9,440 220 204 66 54 1s

gg 8,060 920 201 68 54 18

44 6,630 | 1,040 198 65 52 17

o 5,820 280 198 63 51 17

30 4,930 880 186 64 49 16

3 4,520 280 177 60 44 14

- 920 - 64 41 -

Second- ’ Run-off In

Month foot-days xlamm ¥inimum Hean acre-feet
October... versaerecian
NOVOmDOTr. s vovvnnenrovrrnosannns
Decembar. ... ovvetrarsiicaaaans

Calendar year P T T T
P . - - - - -

173,052 16,600 78! 5,768 343,200

56,600 4,000 920 1,826 112,300

11,967 770 177 399 25,740

. 3,653 183 0 118 7,250

August.... M 1,554 65 56 50,1 3,080

September.... e 821 38 14 27.4 1,630

The POriofd.s.cssscesssscosercascsessnvnes 491,200




RED RIVER BASIN 29

Red River at Emerson, Manitoba
(International gaging station)

Location.~ Chain gage, lat, 49°0t'30", long. 97°13', on Canadian Natlonal Rallway bridge
I erson.’

Drainage area.- 34,600 square miles.

Records avallable.~ March to November 1902, October 1929 to September 1938 in reports of
U. 5. Geologlcal Survey; May 1912 to September 1929 in reports of the Dominion Water
and Power Bureau, Department of Mines and Resources, Canada.

Average dlscharge.- 23 years (1913-36), 2,052 second-feet.

Extremes.- Maximum discharge observed during year, 18,000 second-feet Apr. 21; maximum
elevation, 767.68 feet Apr. 21; minimum discharge, 29.2 second~-feet Sept. 30 (eleva-
tion, 743,87 feet).

1929~36: Maximum discharge observed, 20,800 second-feet Apr. 10, 1930; minimum
(estimated because of ice effect), 12.0 second~feet Jan. 3-5, 1935,

M?ximum elevation known, 785.18 feet Apr. 24, 1916 (discharge, 46,200 second-
feet). .

Remarks.- Records good except those for periods of ice effect, Oct. 31 to Apr. 18,
which were computed on basis of 16 discharge measurements, gage heights, and weather
records and are falr., Gage read once daily. This is one of the International
gaging stations maintained by Canada under agreement with the United Statgsu

Rating tables, water year 1935-36 except reriods of ice effect (gage height, in
feet, and discharge, in second-feet)
(Changing-slope method used Apr. 18-23)

Oct. 1 to Apr. 14 Apr. 15 to Sept. 30
744.0 30 745.2 254 748.0 1,210 743.8 25 745.5 390 748.5 1,530 757.0 6,350
744.2 54 745.6 356 749.0 1,645 744.0 40 746.0 555 749.0 1,730 759.0 7,880
744.4 84 746.0 465  750.0 2,140 744.2 64 746.5 730 750.0 2,180 761l.0 9,550
744.6 122 746.4 585 751.0 2,665 744.4 97 747.0 930 751.0 2,680 763.0 11,300
744.8 163 746.8 730 752.0 3,220 744.6 141 747.5 1,130 753.0 3,800 765.0 13,400
745.0 207 747.4 970 745.0 240 748.0 1,330 755.0 5,000 766.5 15,100
Discharge, in second-feet, water year October 1935 to Beptember 1936
Day| Oct. Rov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 142 110 56 63 46 68 63 5,690 1,180 180 a1 &7
2 132 110 56 63 45 e 66 5,030 1,100 175 a1 63
3 118 108 56 64 45 72 67 4,680 1,030 168 81 67
4 118 105 56 64 45 68 67 4,350 970 165 83 81
B 118 103 85 &3 45 66 67 4,100 902 160 gl 81
[ 118 96 55 62 46 63 67 3,870 842 155 78 112
7 118 92 57 62 46 62 €6 3,700 810 160 78 114
8 118 90 58 61 46 60 66 3,500 794 153 78 92
9 106 88 57 60 46 60 68 3,330 730 153 79 83
10 106 84 86 €0 46 59 100 3,180 706 153 7% 76
11 122 380 58 60 47 58 210 3,000 708 148 72 60
12 122 78 60 59 49 58] 1,420 2,860 702 132 70 60
13 132 76 61 58 52 56] 2,100 2,700, 695 127 70 60
14 132 73 a1 58 55 54{ 3,200 2,560 653 116 81 70
16 132 72 61 58 56 50| 4,200 2,410 €15 114 79 72
16 132 71 61 58 59 48| 5,300 2,260 548 110 72 60
17 112 70 €0 57 59 48| 10,70C 2,090 503 105 72 63
18 112 70 &8 56 60 50| 14,600 1,930 450 99 72 103
19 112 70 &8 56 60 52(17,100 1,820 405 95 75 103
20 112 68 58 55 60 52| 17,800 1,750 357 95 76 76
21 102 67 58 54 60 53 18,000 1,670 354 93 84 60
22 lo2 66 59 54 60 54| 17,800 1,590 339 23 93 56
23 102 64 59 54 60 55|16, 400 1,560 309 92 93 46.6
24 102 62 60 53 60 56{15,100 1,510 309 9g 95 51
25 112 62 €1 52 61 581 13,600 1,450 309 20 97 43.3
26 116 82 62 51 62 58(11,800 1,390 273 90 86 43.3
o 110 61 63 50 62 58{10,100 1,350 249 86 76 42.2
28 112 60 63 50 83 58{ 8,550 1,360 235 86 76 34.6
20 126 59 64 49 64 58| 7,210 1,390 223 86 76 36.4
30 114 87 64 48 - 59 6,280 1,380 200 86 76 29.2
3 110 - 63 48 - 62 - 1,310 - 81 70 -
Second- Run-off in,
Nonth foot-days aximm | Minimum Moan acre-feot
0CEODOT . 4 e s tnessansrnerocnsarnasesunnnes 3,622 142 102 117 7,180
November.......es PP cee 2,334 110 57 78 4,630
DOCOMDOr . e o vvveoraveronnorssoanrcorssngns 1,834 64 55 59 3,640
Calendar year 1935, ,........000000000000 | 239,006.8 5,470 12.0 655 474,100
1,760 64 48 87 3,490
1,565 64 45 54 3,100
1,805 72 48 58 3,580
202,165 18,000 63 6,740 401,000
80,670 5,590 1,310 2,600 160,000
17,498 1,180 200 583 34,710
JULYeeeoenrrcveacrennans 5,758 180 81 121 7,410
AUBUBL e s v eeonsooneennnn 2,457 97 70 79 4,870
Beptemberesesrcerevecerorrenasrsrenasiense 2,005.6 114 29.2 67 3,980
Water year 1935-36..sesceveccvesevarcess | 321,453.6 18,000 29.2 878 537,600




%0 RED RIVER BASIN
Twin Lakes near Amor, Minn.
Location.- Staff gage, lat. 46°24'45", long. 95°46'20", In sec. 18, T. 134 N., R. 40 W.,
about 1% miles west of Amor.,
Records avallable.- July 1935 to September 1936 (fragmentary).
Extremes.- Maximum gage helght observed during year, 0.97 foot May 22, 26; minimum,
foot Sept. 30

365-36 : Ma.xlmur}x gage helght observed, 1.45 feet July 18, 1935; minimum, that of
Sept. 30, 1936.

Remarks.- Records good. Gage readings furnished by Mr. Henry C. Erickson,

Gage helght, In feet, of water year October 1935 to September 1956

Day| Oot. HNov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - - - 0.57 - [ -0.12
2| o0.53 - - 0.54 - -
3 «51 0.43 - 82 «52 =.0B -.14
4 .50 - - .80 50 -.07 -
I .49 .43 - - - - -.16
8 - .42 - - .49 - -.16
7 a7 .41 - - - -.12 -
s - - - .87 - - -
9 - - - - +38 - -

10 - +46 - +83 36 - =18
11 .47 - - «81 - -e25 -.18
12 - - - 79 .34 - .19
13 »48 - - 577 - - -
14 «48 - - - - ~+20 -

15 - - - - <29 - -

186 «49 - - 75 - - -

17 «49 - - «75 - -.24 -

18 .48 - - 73 <21 - -

19 47 - - -7 23 - -2

20 - - - «69 - - ~e28

21 +46 - - <69 .18 -.14

22 - - 0.97 .68 - - -.30

23 -45 - - «68 - ~.16 -

24 - - .95 - - - -

25 44 - - .64 .09 ~e19 -.33

26 - - <97 63 .09 -.20 -

27 43 - - -62 .08 -

43 - - 61 - ~-.10 -39

20 42 - - - - -1 -

30 - .91 .58 03| -2 | -.42

31 .44 - - - - - -

Bois des Sioux River near Fairmount, N. Dak.
Location.~ Staff gage, lat. 46°3'25", long. 96°33'20", near center of sec. 22, T. 130 N.,
., at Minneapolls, St. Paul & Sault Ste. Marle Rallway brldge 2 mlles east of
Falrmount 5 miles west of Tenney, Minn., and 15 mlles below Lake Traverse.
Drainage area.- 1,460 square mlles.

Records avallable.~ April 1919 to September 1938.

Average discharge.~ 16 years (1920-36), 6.73 second-feet,

Extremes.- 1919-36: Max!mum discharge, 390 second-feet Apr. 22, 1922 (gage helght,
.7 feet); no flow Iin several ditferent years.

Remarks.- No flow from Lake Traverse during water year 1935-36. There was a little
ocal run-off when the snow melted; discharge estimated as 1.6 second~feet on
englneer's visit of Apr. 12. Observed no flow on Mar. 27 and Apr. 17.



RED RIVER BASIN 21
Mustinka River above Wheaton, Minn.

Location.~ Chaln gage, lat. 45°49', long. 96°29', on line between secs. 7 and 8 127
. . 46 W., 1 mile upstream from Chicago, mlwaukee St. Paul & Pacific Railroad
brf.dge, 1% miles northeast of Wheaton, and 8 miles above mouth.

Drainage area.~ 776 square miles.

Records available.~ March to September 1917, June 1919 to_September 1824, March 1931
— t0 September 1936. June to November 191é at a point 3% miles downstream.

Extremes.~ Maximum discharge observed during year, 354 second-feet Mar. 23 (gage height,
10.51 freet, affected by ice); no flow, during several periods.
1917, 1919-24, 1931-36: Maximum discharge, about 2,340 second-feet Apr. 1, 1917
{gage height, 14.7 feet, former datum); no flow during several periods.

Remarks.~ Records poor. Stage-discharge relation affected by ice Mar. 9 to Apr. 13 and
by aquatic growth Apr. 27 to June 22. Discharge during period of flow computed on
basis of seven discharge measurements, gage heights, and weather records. Gage read
once daily Mar. 9 to June 26,

Discharge, in second-feet, water year October 1936 to SBeptember 1936

Day| Oect. Hov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug. Sept.
1 0 62 6.0 248
2 0 40 6.2 2.0
3 o 26 6.3 1.8
4 o] 24 6.6 1.6
5 o] 14 643 1.5
] s} 9.5 6.2 1.6
7 o 7.1 5.7 1.6
8 o] 6.6 5.6 1.4
9 o 7.7 6.0 1.1
10 2.7 15 64 .8
11 6.5 34 8.5 ]
12 4.2 52 6e4 3
13 1.8 52 (-2 3
14 1.1 55 7.0 o3
16 6.6 52 7.0 2
16 4.8 42 6.8 2
17 5.0 28 6.5 2
18 6.9 28 5.8 2
19 1 20 4.7 .2
20 23 15 4.0 o1
21 70 9.2 3.7 .1
22 312 846 4.1 2]
23 342 8.3 4.4 o
24 246 TeT 4.1 [}
25 135 741 3.7 [
26 140 6.4 3.5 ]
v 110 6.0 2.6 Q
28 90 5.7 2.3 1]
29 85 5.4 2.2 Q
S0 80 5.7 2.0 Q
31 70 - 2485 -
Second- Run-off in
Nonth foot-days Maximm Minimm Mean aore-fest
0 ) Q o] )
o] ] [o] o 0
Deeo:ber.........-...--..-.............“. [} ] o [¢] [}
Calendar year 1955.eeccetcecsaarscsccnes 2,764.1 1z0 Q 7487 5,480
JANNALY. o ccstrecrercrcacnrrvoncrersasesse ] 0 Q o] 0
0 ] [ [*] [}
1,732.6 342 0 569 3,440
860.0 62 5ed 22.0 1,310
1567.8 7.0 2.0 5.08 313
18.3 2e3 0 61 36
0 0 Q [+] [}
0 [+3 Q [ 0
0 (/] a [} 4]
Wator year 1935=86.ccecccrsccrevirrscese 2,588.5 342 0 7«02 5,100




32 RED RIVER BASIN
Wild Rice River near Abercrombie, N. Dak.

Location.- Chain gage, lat. 46°238'15", long. 96°46!'50", in SE% sec. 25, T. 135 N., R. 49
W., £ miles northwest of Abercrombie,

Records available.- April 1932 to September 1936.

Extremes.- Maximum discharge observed during year, 415 second-feet Mar. 22 (gage helght,
8, eet, affected by Ice); no flow for several months.
1982-36: Maximum discharge observed, 513 second-feet Mar. 16, 1935 (gage height,
10.21 feet, affected by ice); no flow for periods each year.

Remarks.- Records falr. Discharge during perlod of ice effect, Mar. 20 to Apr. 15, com-
puted on basis of three discharge measurements, gage heights, and weather records.
Discharge during period of backwater from debris, Apr. 22 to May 3, computed on basis
of one discharge measurement and gage heights., Gage read twice dally Mar. 20 to June

Discharge, in second-feet, water year October 1935 to September 1936

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 0 93 13 1.9
2 0 81| 13 1.8
3 o 76| 12 1.4
4 o 71| 10 1.1
5 0 56 14 .8
[ 0 48 17 .8
7 0 40 16 .5
s o 48| 22 .8
9 o 66| 32 .6
10 0 76 38 o4
1 0 93| 3B .2
12 o 125 26 .1
3 0 32| 19 [
14 0 11| 18 0
16 [ 93 18 o
16 0 7| 16 0
17 0 58| 15 .1
18 1 50| 13 .2
10 5 421 11 [}
20 14 36 8.3 Q
21 181 30 5.7 0
22 389 28 3.8 [
23 389 24 2.4 (<]
24 311 251 27| o
25 287 20 4.5 [
26 241 17 5.1 [
190 16 Be2 o
28 156 15 2.4 0
29 125 15 1.4 o
S0 111 14 1.9 o
31 93 - 2.6 -
X Second- Maxt 1 Run-off in
B foot-days Min Moan acre~feet
2,492 389 0 80.4 4,940
1,668 132 14 55.6 3,310
404.0 38 1.4 13.0 801
10.7 1.9 o 36 21
July. 0 0 o [5} o
August. vevemae 0 [o] 2] o [o]
BeptembOT e svseoicrrtrrosrasntoncnnceeasane 0 [} o 0 0
The POriodesesssevvasscoceoasvaoscsnenne 9,070

#Fleld observatlon.

Note.- No records Oct. 1 to Feb. 293 1ittle or no flow during this period. Discharge estimated

. B~=19.




RED RIVER BASIN 33
Sheyenne River at West Fargo, N. Dak.

Location.- Water-stage recorder, lat. 46°53'20", long. 96°54'58", in sec. 31, T. 140 N.,
R. 49 W., about 0.5 mile north of West Fargo, formerly called Haggart.

Records available.- September 1929 to September 1936; at station a quarter of a mile
Upstream March 1902 to June 1907, March to August 1919.

Extremes.- Maximum discharge during year, 718 second-feet Apr. 21 (gage height. 9.74
Teet); minimum, 4.6 second-feet Aug. 9 (gage height, 2.13 feet).
1902-7, 1919, 1029-36: Maximum discharge, 2,260 second-feet, by discharge measure-
ment, Apr3 28, 1919; minimum, 4.2 second-feet Aug. 27, Nov, 10, 1934 (gage helght,
2.11 feet).

Remarks.- Records good except those for perlods of ice effect, Nov. 2-6, 11-15, 19-25, 28,
20, Dec. 1, 2, 7-11, Dec. 16 to Apr. 20 Scomputed on basis of elght discharge measure-
ments, gage heights, and weather records), and those for July 23 to Sept. 30, which
are fair.

Discharge, In second-feet, water year October 1935 to Beptember 1936

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. Nay June July Aug. Sept.
1 21 18 21 18 15 15 161 552 73 i 7.2 8.8
2 22 16 21 18 14 14 139 524 69 68 €.8 9.0
3 26 16 21 17 14 14 120 470 68 58 7.2 8.5
4 26 16 21 17 15 14 106 406 65 51 7e2 78
b 25 18 21 18 14 14 06 346 62 45 6.2 7.2
6 24 17 21 18 15 15 87 301 61 39 5.8 7.0
7 24 20 21 18 14 16 78 274 58 35 5.8 1o
8 24 21 20 17 15 16 74 253 54 31 5.4 11
9 25 21 21 17 15 15 81 233 52 25 5.0 14

10 26 22 20 18 15 15 100 213 50 23 5.8 14

11 26 21 19 17 14 16 117 199 47 20 5.8 14

12 26 20 20 1ls 15 16 139 190 44 18 5.8 12

13 30 19 20 17 15 16 172 181 42 17 5.8 1o

14 32 18 20 17 15 15 190 168 40 14 6.4 9.8

16 34 18 20 v 15 15 204 159 40 14 6ed 845

16 40 18 20 17 15 15 223 155 37 14 6.6 840

k4 34 18 19 16 15 16 243 143 35 14 8.0 7.8

18 26 18 20 16 15 16 2563 131 38 12 7.8 7.8

19 26 16 18 15 15 17 274 120 37 12 7.0 7.2

30 16 18 15 14 18 312 117 33 12 7.2 6.2

21 28 16 18 14 14 18 566 114 31 12 78 7.2

22 286 15 19 15 15 18 625 110 31 11 8.0 7.0

23 25 15 18 15 15 19 €86 110 28 10 12 6.4

24 25 16 19 15 14 26 718 106 25 9.5 11 6.4

25 24 16 19 14 15 166 870 103 33 8.2 3.5 6.4

26 24 18 20 15 14 241 610 26 93 9.0 9.5 6.0

27 24 20 18 15 14 191 566 93 114 9.8 10 5.4

28 24 20 18 14 15 141 552 81 1lo 9.0 9.2 5.8

29 26 21 18 14 15 141 562 93 96 8.8 8e8 5.8

30 24 21 i8 15 - 186 562 84 84 8.8 7.8 €.0
31 26 - 18 15 - 190 - k&l - 8.5 8.8 -

Second-~ Run-off in
¥onth foot-days Mexiynam Minlmmum Moan aore-fost
O0LODOr . v v evevenaenenrsrosnacosrnan .. 822 40 21 26.5 1,630
543 22 15 18.1 1,080
605 21 18 19.5 1,200
Calendar year 1935 .ssecvrcccnsroccancaes 26,422.4 285 648 72.4 52,410
JANNALY cavsearscronsesnnaronsesns 500 i8 14 16.1 992
425 15 14 1447 843
1,645 241 14 53.1 5,260
9,266 718 74 309 18,360
6,202 552 b 200 12,300
1,650 114 25 55.0 3,270
704.6 7 8.5 22.7 1,400
August.s.ee. 231.3 12 5.0 7048 459
September, . 251.0 14 5.4 8.37 498
Water year 1935=36 coeerscvararaosnnvooes | 22,834.9 718 5.0 62.4 45,290




34 RED RIVER BASIN
Devils Lake near Devils Lake, N. Dak.

Location.~ Lat. 48°4'10", long. 98°56!5", at Lakewood, 0.5 mile from the maln lake on
6as5t bank of entrance to Creel Bay, an arm of Devils Lake 2 mliles long and 0.5 mile
wide on north side of the lake, and 6 miles southwest of city of Devils Lake.

Records available.- 1901-36 (fragmentary). Single gage heights in 1867, 1879, 1883,

B » 6.
Remarks.- All gage heights published previous to 1921 refer to a gage on which Zero was
N .21 feet above mean sea level according to levels run by topographlic branch of
the United States Geological Survey in 1928. Elevation of lake determined by levels
from benchmark.

Elevatlon, in feet, water year 1935-36

Oct. 19  1,406.70 July 22 1,405.99
Mey 2 1,407.22 Sept.24  1,405.29

Buffalo River near Dilworth, Minn.

Locatlon.- Ch2in gage, lat. 46°57'40", long. 96°39'40", on liné between secs. 6 and 7,
T, 140 N., R. 47 W., about 6 miles north of Dilworth.

Records avallable.- March 1931 to September 1936 (winter months Incomplete).

TEmes. — T discharge observed during year, 1,460 second-feet Apr. 16 (gage helght,
_58 feet); no rlow on many days during July, August, and September.
1931-36: Maximum discharge, that of Apr. 16, 1926; no flow on many days during
1936.

Remarks.- Records good Apr. 12 to Sept. 30; others fair except those estimated, which
are poor. Stage-dlischarge relation affected by debris on control Oct. 1-29, Sept. 13-
%0. Discharge for period of ice effect, Oct. 30 to Nov. 15, Mar. 17 to Apr. 11, com-
puted on basis of four discharge measurements, gage helghts, and weather records.
Discharge for perlod when gage was not read, Nov, 16 to Mar. 16, estimated on basls
of two discharge measurements and weather records. Discharge Sept. 12 estimated on
basis of observer's notes.

Discharge, in second-feet, weter year October 1935 to Beptember 1936

Day| Oct. Nov. Dec., Jan. Peb. Mar. Apr, May June July Aug. Sept.
1 7.2 11 380 197 25 9.5
2 g.g g.s 286 189| 24 8.6
i K2 83 205 189| 20 7.6
.5 157 181) 19 7.2
5| 12 12 o . 1 128 73| 18 5.7
6| 13 12 149 73] 18 4.8
. 0
T %g 11 1a2 157| 20 4.5
8| 1 %1 142 1a2| 18 4.5
S 1o #1.1 181 12| 16 4.0
350 35| 19 3.2
1| 1s 9.6 540 121| =20
2.8
H %g %g 1 769 121 20 1led .5
B 18 1 1,%30 100 22 1.7 1.0
TS 0 1,180 w00 22 1.0 .8
L R s 2 1,440 88 24 o7 1.2
16| 26 2 1,460 88| 20 6
}Z gg 3.6| 1,360 76| 22 .3 13
la} 2o 3.9( 1)240 70| 17 .3 1.8
Bl lf-l 1,000 65| 17 .2 1.6
10 890 60 19 .1 1.8
21| 18 3 12 758 52| 17 .1
22| 18 14 681 50| 15 0 i'#
16 15 571 48| 16 0 18
24| 18 29 500 48| 13 0 1.0
25| 18 145 410 48| 12 0 12
26| 16 9 S 2 145 370 45| 13 .3 1.0
27| 22 29,1 133 351 50| 11 A w
gg 18 276 268 41 9.0 0 .9
0| 18 9 358 241 a7 11 0 1.1
3 14 -~ | 4e8 214 33| 1o 0 1.4
3| 13 - - | 214 - 31 - 0 -
Second= Run-off in
Month foot-days Maximm Minimum Mean acre-feet
Oatober. . 521.8 29 7.2 16.8
November . 290.8 12 - 9.99 oo
December...... 195 - - 6.29 387
Calendar year 193§..........c000vvruveee
92 - - 2.97 132
2 o?g 7 428 - 5.9 %
. Ceererarecias 4,013, - 65.0 3,990
ADTAlecnrvnrnnvnennnnnnnnn 17,575 1,460 128 579 34,460
MAY..  vaveenssarnonrnsnes 3,048 197 31 98.3 6,050
527.0 25 9.0 17.6 1,050
69.2 9.5 0 2423 137
0 0 0 0 0
23.7 1.8 o .79 a7
Water year 1935-36srveccsaccsveonrenaes | 24,192.2 | 1,460 ) 66,1 47,990

#Dischargs measurement.



RED RIVER BASIN 35
Rice Lake near Bagley, Minn.

Location.- Staft gage, lat. 47°23', long. 95°29', in sec. 16, T. 145 N., R. 38 W.,
about 10 miles southwest of Bagley.

Records available.- July 1935 to September 1936 (incomplete).

Extremes.~ Maximum gage height observed during period, 1.38 feet May 21; minimum,

=0.84 teet Sept. 2.
1935-26: Maximum gage height observed, 1.98 feet July 17, 1935; minimum, that

of Sept. 2, 1936.

Remarks.- Stage partly regulated by manipulation of loose-rock dam in outlet, The
ollowing measurements of discharge were made at the lake outlet: Oct. 30, 1935,
gage height, 0.30; discharge, 17.0 second-feet; May 20, 1936, gage height, 1.31;
discharge 159 second-feet; Aug. 4, 1936, gage height, -0.55. No flow.

Gage height, In feet, water year October 1955 to September 1936

Day| Oot. Nov. Dec. Jan. Peb. Mar. Apr. May June July Aug. Sept.
; - - - -0.83 - -
- - - -.33 - |-0.84
2 ‘0'82 - 0.38 - |-0.55 -
5 - - - - - -
[ - - - - -
- : _ it .
- - - 08| - -
° - - - N
10 - - 2 - - -
1 .28 - -
12 < - =0 08 - z
13 - - - -ar| - N
14 - - - - - -
15 - - - Z - z
16 - - - - -
17 - - C - - -
18 - - - N
| - g ol :
20 - 1.31 -.25 - | -2 -
2 - 1.8 | -.20 - - -
g - 1.06 .33 - - -
- .94 - - - -
24 - - - - 6
25 - - _.17 P z
g - - - - - -
28 N .?6 —.J—.’l - - -
gg - - - - - -
.30 - - z
2| - R gl :




RED RIVER BASIN
Wild Rice River at Twin Valley, Minn.
Location.- Water-stage recorder, lat. 47°18', long. 986°14', in SE} sec. 22, T. 144

., R. 44 W., three-quarters of a mile northeast of Twin Valley.

Drainage area.- 805 square miles.

Records available.- July 1930 to September 1936. June 1909 to September 1917 at a
station a quarter of a mile downstream.

Extremes.~ Maximum discharge during year, 2,490 second-feet Apr. 14 (gage heignt,
.27 Teet); minimum discharge, 2.6 second-feet Aug. 24, Sept. 1, 6-8.
1909-17, 1930-36: Maximum discharge {computed by slope-area method), 9,200
second-feet July 22, 1909 (not referred to present gage); minimum, 1 second-foot
Aug, 13, 1932 (gage helght, 0.24 foot, at former site%.

Remarks.- Records good except those for periods of ice effect, Nov. 4-6, 10-12, Nov.
0 Jan., 21, Mar. 15, 18, Mar. 24 to Apr. 10, which are fair and are computed on

basis of six discharge measurements, gage heights, and weather records, and those
for perlods of no gage height record, which are poor. Discharge for periods
when recorder did not operate, Jan. 22 to Mar. 14, Sept. 9-30, computed on basis
of recorded range of stage, weather records, and discharge measurement on Mar., 15.
Discharge for periods when stage was below intake to well, Auge. 1-3, 9, 10, 14-23,
Sept. 4-6, computed on basis of weather records and knowledge that the stage was
lower Ehan intaeke. Stage~discharge relation affected by aquatic growth July 22
to Sept. 30,

Discharge, in second-feet, water year October 1935 to September 1936

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 49 38 25 24 42 378 144 | 43 4 2.6
2| 48 28 26 18 2 367 132 | 41 4 4.2
3| 4 36 30 20 12 40 367 123 [ 41 3 2.8
4 40 39 30 20 41 345 110 | 38 3.0 2.8
5 41 56 26 20 42 334 102 | 34 4.2 2.7
6l 36 40 26 18 40 323 02| 31 4.8 2.6
7| 37 42 34 16 42 312 02| 27 5.0 2.6
8 36 38 33 16 44 312 115 | 24 4.8 2.6
4 33 34 27 17 154 278 1151 21 3.8 |y

10 38 33 28 16 14 690 209 112 21 3.7

11 40 3% 25 14 1,150 190 123 | 18 3.5

121 a3 35 34 15 1,900 209 103 | 14 3.4

13 46 36 27 16 2,020 257 90| 13 Bed

4} 52 35 25 15 2,120 274 g2 11 3

16 46 33 28 16 15 1,350 274 94| 10 3

18| 48 38 18 16 15 1,080 261 98| 9.2 3

17 48 36 33 15 14 930 255 89 8.2 3

18| 46 38 24 14 13 766 245 77| 8.2 3

19 46 36 26 12 14 666 257 84 7.5 3 3

20 55 33 24 12 14 618 224 74 7.2 3

21 48 33 20 11 18 570 208 65 14 3

22 40 32 20 13 512 203 69 6.5 3

40 31 21 12 490 222 59 5.5 3

24 36 33 18 18 455 227 52| 12 2.6

25 38 31 20 30 433 229 49 6.8 2.7

26 34 30 21 10 42 411 214 49 6.8 2.7

27 33 29 26 48 400 195 45 7.0 2.7

28 35 28 30 38 389 190 43| 12 3.8

35 28 24 42 389 172 46 8.6 3.6
30| =6 28 25 - 42 389 162 44| 6.5 3.0
31| a0 - 24 - 42 - 156 - 5.5 2.7 -
Second- Run-off in
¥onth foot-days Maximum Minimm Mean acre-foet
1,284 55 33 41.4 2,550
1,020 42 28 34.0 2,020
798 34 18 25.7 1,580
24,610.4 216 i 4.0 67.4 48,800
441 24 - 14.2 875
290 - - 10.0 575
614 46 - 19.8 1,220
18,214 2,120 40 607 36,130
7,829 378 156 253 15,530
2,600 144 43 B86.7 5,160
516.5 43 5.5 16.7 1,020
104.4 5.0 2.6 3.37 207
B8.9 4.2 2.6 2,96 176
Water year 1935-36 covvecorerccnsvnesonss | 33,799.8 | 2,120 2.6 92.3 67,040




~ RED RIVER BASIN 37
Goose River at Hillsboro, N. Dak.

Location.- Chain gage, lat. 47°24', long. 97°3', in NE} sec. 5, T. 145 N., R. 50 W.,
at rootbridge on north edge of Hillsboro. Prior to Mar., 21, 1935, chain gage at
highway bridge 300 feet downstream and at same datum.

Records available.- March 1931 to September 1936 (incomplete).

Extremes.- Maxlimum discharge observed during year, 1,060 second-feet Apr. 16 (gage
6Tgnt, 13.06 feet); no flow Mar. 26 to Apr. 7.
1 %951—36: Maximum discharge, that of Apr. 16, 1938; no flow Mar. 26 to Apr. 7,
936,

Remarks.- Records fair except those for period of ice effect, Mar. 15 to Apr. 16 (com-
puteéd on basis of two discharge measurements, gage heights, and observer's and
engineers® notes), and those estimated for Aug. 18 to Sept. 30, which are poor.
During periods May 2-8, July 6 to Aug. 9, the observer's readings appear low from
comparison with those by engineer; discharge has been adjusted on basis of three
digchﬁr%e measufzments. Gage read twice daily Mar. 15 to Aug. 17. No records
Oct. 0 Mar. .

Discharge, in second-feet, water year October Y935 to Beptember 1936

Day| Oot. Rov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 - [ 36 6.2 1.8 0.1
2 - [ 34 6.2 1.8 1
3 - 0 31 5.6 1.8 .1
4 - 0 29 5.6 1.4 .1
b - [o} 27 5.6 1.4 .1
6 - o 25 5.6 1.2 1
7 - 0 23 5.0 1.2 .1
8 - 0 21 5.0 1.0 o1
9 - 1 20 2.8 1.0 -1
10 - 3 19 2.2 8 1
1 - 8 17 2.8 .6 .1
12 - 126 14 2.8 o4 .1
13 - 300 13 2.5 .4 .1
14 - 350 11 2.2 .2 .1
156 1 621 10 1.8 .2 .1
16 1 951 9.2 1.8 .2 .1
17 1 643 6.8 1.4 2 .1
18 1 390 5.3 1.0 200y
19 1 270 7.4 1.0 .2
20 2 180 6.2 .6 .2
21 4 134 5.6 1.0 2
22 4 107 5.0 1.2 .2
23 5 84 5.6 l.4 2
24 3 71 5.9 1.4 2
25 2 58 7.4 1.2 .2 1
26 0 50 6.8 1.6 .2
27 0 47 6.8 2.2 .1
28 0 46 7.4 1.8 .1
20 0 43 7.4 1.8 .1
30 Q 39 7.1 1.8 W1
a1 0 - 6.8 - .1 7
- Run-off 1in|
¥onth fg::gg:,! Maxlmum ¥inimum Mean acre-foot
Calendar year PPN PR ..
JANVAT Y ot caveairsersorssrovarcrrnsosnncns - - - - -
FODruaryeesoeesss . - - - - -
Narch 15-31..,, 25 o] 1.6 50
4,621 961 0o 151 8,970
436.7 36 5.0 14.1 866
85.1 6.2 .6 2.77 165
17.9 1.8 .1 58 36
3.1 - - .1 6.1
3.0 - - .1 6.0
The DEriod seseve *ocsesrsrecoscsassvone 10,100




38 RED RIVER BASIN
Red Lake near Red Lake, Minn.

Location.- Water~stage recorder, lat. 47°57', long. 95°17', In NW} sec. 28, T. 152 N.,
, Just above dam at outlet and about 18 miles northwest of Red f.a.ks Minn.
Zero of gage is 1,170 feet above mean sea level.

Drainage area.- 1,950 square miles.

Records avallable.~ May 1933 to September 1936 at present site. April 1930 to Septem-
Ber 1933 at waskish, June 1930 to November 1932 at Redby.

Extremes.- Maximum water-surface elevation during year, 1,173.65 feet June 16; minimum,
T,I7I.22 feet Sept. 23.
1930-36: Maximum water-surface elevation, 1,174.85 feet (at Waskish) June 2,
1930; minimum 1,171.10 feet Sept. 19, 1833.

Remarks.- Records excellent. Gage heights have been reduced to mean sea level datum.

Water level subject to fluctuation caused by change in directlion and velocity of
wind and by seiches.

Elevation, 1n feet, water year October 1935 to Beptember 1938

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 2.07 1.67 2.06 - 2.20 - - 2.70 3.00 2.63 2.21 2.06
2 1.88 1.82 2.07 - 2.20 - - 2.72 2.90 2.68 2.21 2.00
S 1.92 1.9e 2.07 - 2.20 - - 2.74 2.83 2.74 2.18 1.94
4 2.00 1.86 2,07 - 2.19 - - 2.75 2.7 2.7 2.17 1.93
5 2,08 1.93 2.08| - 2,18 - - 2.78 2.80 2.71 2712 1.97
-] 1.92 1.96 2.09 2.11 - - - 2.78 2.93 2.7 2.10 1.93
7 1.92 1.87 2.09| 2.13 - - - 2475 2.95 2.60 2.12 1.96
8 2.00 2.02 2409 2.15 - - - 2478 2.86 2.88 2.03 1.69
9 1.80 2.01 2.08| 2.12 - - - 2.80 2.85 2.84 2.08 1.97
10 2.00 1.96 2.09 2.2 - - - 2.e1 2.85 2.71 2.12 0
11 2.00 2.02 2,10| 2.12 - - - 2.61 2.0 2.66 2.06 2.02
12 2.00 2,03 2,101 2.16 - - - 2.78 2.78 2.68 2.08 2408
13 2.03 2.02 2.10| 2.17 - - - 2.680 2.75 2.59 2.12 2.83
14 2.0 2.01 2.10| 2:15 - - - 2.78 2.80 2.64 2.10 1.93

16 2.20 2.02 2.09 2.186 - - - 2.98 3.00 2.680 2.03 .
16 1.93 2.02 2.09 2.1%7 - - - 2.80 2,96 2.85 208 1.75
17 1.87 2.01 2.09 2,17 - - - 2.75 2.96 2.88 2.09 1.74
18 1.93 2.02 2.08| 2.18 - - 2.50 2.78 2.82 2.84 1.99 1.82
19 1.89 2.02 2.08| 2.18 - - 2.51 2.85 2.68 2.57 2.05 1.87

20 2.20 2.02 2.10| 2,18 - - 2.52 2.95 2.75 2.50 2.09 1.78

21 2,06 2.03 2.10| 2.17 - - 2.55 2.94 2,74 243 2.03 .79

22 2.01 2.03 2,11 | 2.17 - - 2.58 2.85 273 2448 2.04 1.82

23 1.80 2.04 2.10| 2.18 - - 2.68 2.90 2488 2.46 1.96 1.60
24 1.90 2.02 2.11| 2.18 - - 2.60 2.88 270 2452 2.29 1.80
25 1.79 2.02 2.10| 2.19 - - 2.60 2.95 2476 2.49 2.30 1.76
26 1.87 2.08 2.11| 2.18 - 2.37| g.62 g,ga 2.77 2.36 2403 1.88
27 1.84 2.08 2.12 | 2.18 - 2437| 2.83 3.00 2.687 2.30 2.06 1.76
28 1.96 2.04 2.12| 2.19 - 2.87| 2.84 3.03 2476 2.27 2.07 1.'75
29 2.18 2.07 2,121 2.20 - 2.36| 2.85 5.04 2.85 2.38 1.94 1.78
30 1.92 2.04 2.12 2,19 - 2.38| 2.67 2.98 2.74 2+26 1.95 1.88
3 1.80 - - 2.1% - - - 2.98 r 2.16 2.02 -

Note.- Add 1,170.00 feet to obtain elevation above mean sea level.



RED RIVER BASIN 39
Red Lake River near Red Lake, Minn.

Location,.~- Water-stage recorder, lat. 47°57', long. 95°17', in NW} sec. 28, T. 152 N.,
R. 36 W., just below dam at outlet of lower Red Lake, about 18 miles northwest of
Red Lake, Minn. Zero of gage 1s 1,170 feet above mea.n sea level.

Drainage area.- 1,950 square miles.
Records available.- May 1933 to September 1936.

Extremes. Maximum discharge during year, 52 second-feet Sept. 14; maximum gage height,
eet (affected by aquatic growthf June 29; no flow May 16-17, 18-22.
1933-36: Maximum discharge, about 140 second-feet June 13, 1955' no flow Sept.
19, 1933, Aug. 31 to Sept. 10, Oct. 1, 1935, May 16-17, 19-22, 1936.

Remarks.- Records good except those for Dec. 26 to Jan. 5, Feb. 6 to Mar. 25, Mar. 31
0 Apr. 13, which were estimated and are fair. stage—discharge relation affected by
backwater from ice or weeds for the entire year except periods May 20 to June 19 and
Sept. 15~30; discharge computed on basis of 12 discharge measurements, gage heights,
and engineers' notes. Flow completely regulated by dam at outlet of Red Lake.

Discharge, in second-feet, water year October 1935 to September 1936

Day| Oot. Kov. Dec. Jan. ‘Peb, ] Mar. Apr. May June July Aug. Sept.
1 6.0 3.6 7.2 4 1.5 ! } 2.0 1.5 17 4.2 1.0
2 3.0 6.5 T4 4 1.5 2.0 1.7 18 4.2 1.0
3 4.0 11 7.6 3 1.5 1.9 1.7 20 3.4 1.0
4 6.0 Ted 7.8 3 1.4 1.7 1.8 21 3.6 1.0
5 8.3 9.2 7.4 3 1.3 1.7 2.0 18 3.6 1.0
] 5.4 9.8 6.9 3.2 |y 1.7 2.3 18 3.3 1.2
7 5.6 7.6 6.9 3.0 ? 2.0 1.5 2.3 14 3.6 1.6
8 7.8 10 6.9 3.0 1.3 1.8 14 3.0 1.6
9 4.0 10 8.7 2.7 1.0 1.9 16 3.7 1.6

10 8.3 8.6 6.5 2.9 1.1 2.2 1s 4.4 1.6

n 8.3 8.9 6.0 2.7 -9 2.4 16 3.9 1.6
12 8.9 8.9 6.0 2.7 > 5 7 2.7 15 3.4 1.7
13 9.8 6.6 6.0 2.9 J . 3.4 14 3.0 15
14 9.8 8.3 6.0 2.6 4.4 .3 3.7 16 2.9 17
16) 16 7.8 5.8 2.6 5.6 o1 3.7 14 3.0 14

1s 8.3 7.8 5.6 2.6 «8 [ 2.9 15 2.7 12

7 7.2 7.6 5.4 2.8 1.0 .8 0 2.7 17 2.9 12

18 8.6 7.6 5.0 2.4 9.8 .1 2.5 16 2.6 15

19 7.8 7.6 4.6 2.2 .8 o 2.6 13 2.4 7

20| 18 7.6 4.0 1.9 7.6 0 12 11 2.7 14

21| 13 7.6 4.0 1.8 7.6 0 35 9.2 2.9 14

22| 12 7.6 4.2 1.7 6.2 .2 32 9.8 2.7 15

23 6.0 7.8 4.0 1.8 5.0 5 20 10 2.5 8.3

24 8.3 Tok 4.2 1.8 4.2 3 27 12 2.4 14

25 5.8 7.2 4.0 1.9 / 4.0 -5 28 11 1.5 13

26 7.6 6.9 4 1.8 1.0 3.6 6 29 7.4 1.2 17

27 8,7 6.5 4 1.8 1.0 3+3 .9 24 6.0 1.2 13

28 | 10 8.7 4 1.7 1.0 2.6 .9 26 5.4 1.1 13

20| 17 7.4 4 1.7 1/ 1.0 2.4 1.0 27 7.8 9 114

S0 8.9 6.7 4 1.6 - 1.0 2.2 1.0 22 5.0 .9 7.8

2 6.2 - 4 1.6 - 1.0 - 1.4 - 3.4 -9 -

Run-off 1in|
Maxinnm Mindlwum Mean aore-feot

18 3.0 8.47 b2l
11 5.6 7.87 468
7.6 4.0 5.48 337
60 G.7 13.1 9,500
- 1.6 2.46 151
1.5 - 1.08 62
1.0 - .80 37
9.8 - 4.00 238
2.0 o «84 52
35 1.5 11.2 666

21 3.4 13.2 8
4.4 -9 2.73 168

#eccccirenrsenvsovevearoareerinnoe 261.0 1.0 8.70

Water year1935-36 ceeeuscscercecaccnrsss | 2,050.0 35 [ 5455 4,030




40 RED RIVER BASIN
Red Lake River at Highlanding, near Goodridge, Minn.

Location.- Staff gage, lat. 48°3', long. 95°48' on line between secs. 28 and 29, T.
158 N., R. 40 W., at bridge at Highlanding, 7 miles south of Goodridge.

Records available.- October 1930 to September 1936.

Extremes.- Maximum discharge observed during year, 236 second-feet (result of dls-
cﬁargg measurement) Apr. 17 (gage height, 3.77 feet, affected by 1ce); no flow on
many days.

1930-36: Maximum discharge (estimated because of ice effect), 254 second-feet

Apr. 3, 1931; maximum gage height, 3.90 feet Mar. 23, 1935 (affected by ice); no

flow for occasional periods in 1931-34, 1936.

Remarks.- Records fair. Stage-discharge relation affected by ice or weed growth Oct.
eb., 3, Apr. 9-29, June 16, 17, July 1 to Sept. 30; discharge computed on
basisdof 12 discharge measurements, gage heights, and weather records. Gage read
once daily.

Discharge, in sscond~feet, water year October 1935 to September 1936

Day| Gect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.8 6.8 3.0 1.4 0 29 2.7 8.7 1.0 .3
2 6.0 5.8 3.0 1.4 0 30 #2.6 23 W7 o3
3 6.8 26,6 2.3 1.4 0 42 2.4 22 .5 .2
4 7.6 6.4 2.8 1.2 0 31 2.1 20 W5 2
3 €.8 #6.2 2.9 1.2 0 26 1.9 18 o4 .1
6 6.8 6.0 3.0 1.2 0 PL 2.1 14 .4 [
7 6.0 5.4 3.3 #1.2 0 20 2.4 12 4 0
8 5.4 #5.1 3.3 1.2 0 19 2.7 9.8 .4 o
9 4.2 4.8 3.3 #1,1 .7 17 1.8 8.0 *.3 o

10 3.6 #4.6 3.0 1.0 1.5 15 1.6 6.4 3 [+

11 3.3 4.5 3.5 .7 3.5 14 1.3 5.1 ] 0

12 3.3 5.1 3.6 .6 9.0 12 1.0 #5.0 3 0

13 3.3 5.7 3.9 .5 43 11 .7 4.9 .2 G

14 1.5 #5.6 3.9 *.4 81 9.0 .6 4.2 .4 [}

15 4.8 5.4 3.9 .2 115 7.1 .3 4.0 .1 .1

ls 5.7 4.2 3.3 a2 176 6.4 .3 4.2 #*, [}

17 6.4 3.9 3.0 .2 199 5.4 .1 4.4 .4 .3

18 5.4 #3.6 2.8 176 4.4 0 4.2 o4 .6

19 4.2 3.3 2.6 *0 5159 3.5 0 3.2 4 .7

20 5.1 3.3 2.4 o 142 3.2 0 4.0 .3 .8

21 5.7 3.3 2.2 #0 153 2.7 [¢] 4.6 5 .8

22 6.0 3.0 2.2 164 2,1 ] 4.2 ot .7

23 6.8 3.0 2.0 #0 158 2.4 0 5.1 4 .9

24 8.4 3.0 1.8 0 110 2,1 [ 5.8 o4 1.1

25 9.2 3.0 1.8 0 84 1.9 [ 5.3 w3 1.5

261 10 3.0 #1.8 *G +78 2.1 o 5.6 #43 4.9

271 12 3.0 1.8 0 64 1.9 0 3.4 .3 9.0

28) 12 3.0 1.8 #0 49 1.8 [ 2.0 3 9.8

291 12 3.0 1.8 0 490 1.9 0 1.7 .3 12

sol mn 3.0 1.6 0 31 2.7 4.5 1.4 #.3 11
31 5.8 - 1.6 0 - 2,2 - 1.2 | .3 -

Second~ Run-off in
¥onth foot-duys Maximm Minimum Mean acre-feet
OCEODOr e ¢t v v e vanesnntnneaterastanaonnen 205.9 12 3.3 6.64 408
November. vreesreens 133.6 6.8 3.0 4.45 265
DOCOMDET s o v evavrensorserosn 85.3 3.9 1.6 2.69 165
Calendar year 1935 .cs.uveruninennaranene 5,986.4 102 1 16.4 11,874
JRNUBLY  vrvenavrasaronroracneosucornrennaos 15.1 1.4 0 .49 30

February... . 0 [¢] 0 Q 0 |

March...... 0 0 o] ol
April... 199 2} 67.7 4,030
May.. 2 1.8 11.4 703
June . 2.7 0 1.04 62
July. 23 1.2 727 447
Auvgus .e 1.0 .2 .39 24
BepPtOmDeress oot rrnrsrnsronrriarovrarannes 55.3 12 Qo 1.84 110
Water year 1935-36 cveerecrrnranasarosans 3,148.1 199 o 8.60 6,244

#Interpolated.



Lo

RED RIVER BASIN 41
Red Lake River at Crookston, Minn.

cation.- Water-stage recorder, lat. 47°47', long. 96°36', in sec. 30, ‘T. 150 N., R.
., at highway bridge in Crookston, a quarter of a mile below dam and power
house of Crookston Light & Power Co. Zero of gage 1s 833.03 feet above mean sea
level (general adjustment of 1929).

Drainage area.-~ 5,320 square miles.
Records available.- May 1901 to September 1936.

Average discharge.- 36 years, 936 second-feet.

Ex

tremes.- Maximum discharge during year, 4,640 second-feet Apr. 18 (gage height, 11.33

Teet, affected by ice); minlmum, 2.5 second-feet Sept. 29 (gage height, 2.21 feet,

affected by weed growth).
1901-36: Maximum discharge, 14,700 second-feet July 6, 1919; minimum, that of
Sept. 29, 1936.

Remarks.- Records good except those for perlods when recorder did not operate, Jan.

C Mar. 6, June 28 to July 15, July 18-20, which were computed on basis of
recorded range of stage and Weather records and are poor. Stage-discharge rela-
tion affected by weed growth Oct. 1 to Nov. 3, May 26 to Sept. 30 and by ice Apr.
14-19; discharge computed on basis of nine discharge measurements, gage helghts,
and weather records. Flow regulated by power plants above statlon.

Dischargs, in second-feet, water year October 1935 to September 1034

Day| oct. Fov. Dec. Jan. Feb. Nar. Apr. May June July Avg. | Sept.
1 51 28 26 31 24 1,200 320 18 16
2 51 32 26 30 24 1,020 158 18 17
3 52 31 26 30 20 26 894 172 40 16 18
4 50 20 27 31 26 967 171 13 16
5 48 37 27 34 26 801 1860 12 16
[} 46 36 27 34 22 27 818 200 12 24
7 35 35 27 34 21 28 74 40 12 21
8 32 32 28 36 21 31 696 29 35 18 18
9 34 30 29 56 21 35 728 149 20 16
10 31 29 29 56 21 50 810 141 16 1%
11 30 29 29 46 23 79 512 135 16 8.8
12 31 28 30 37 25 418 466 109 15 6.5
13 37 28 31 31 23 548 302 154 28 14 8.0
14 37 29 29 29 22 | 1,410 353 27 i2 8.8
16 29 30 27 29 22 | 3,040 412 24 11 8.2
16 35 31 27 20 23 | 3,640 268 23 22 12 8.5
b g 24 28 27 29 23 | 3,440 282 23 21 14 6.5
18 22 28 27 24 | 4,060 308 25 21 13 7.0
18 21 32 29 } 29 24 | 3,880 320 27 22 12 6.0,
20 22 34 28 26 | 2,980 285 118 22 11 6.5
21 22 49 28 26 | 2,720 259 51 22 11 7.0
22 22 42 28 30 | 2,320 177 58 21 13 6.5
23 22 34 37 28 37 | 1,980 170 89 20 12 7.6
24 22 30 37 37 | 1,760 237 83 19 12 7.8
28 22 28 35 35 | 1,640 276 83 18 11 8.8
26 21 28 32 31 | 1,440 220 56 18 9.4 10
27 21 30 29 29 11,580 228 50 18 9.4 8.2
28 22 29 28 26 28 11,240 201 17 9.4 3.5
29 23 27 28 29 | 1,200 271 45 16 11 2.5
30 26 26 28 - 26 {1,210 225 17 11 4.6
31 28 - 28 - 24 - 209 - 17 14 -
S a " Run-off in
Month foot-days Mean acre~feet
52 21 31.3 1,920
49 26 31,3 1,860
37 26 88.9 1,780
1,910 8.5 138 97,440
56 - 31.8 1,950
- - 25,0 1,440
37 - 24.9 1,530
4,060 24 1,366 81,290
1,200 170 470 28,910
520 23 91.3 5,430
- 16 26.2 1,610
20 9.4 15.2 810
24 2, 10.4 519
Wator year 1935-36 ceevscorvesovasceessve | 65,115,2 4,080 2.5 178 129,100




42 RED RIVER BASIN
Thief lake near Middle River, Minn.

Location.- Staff gage, lat. 48°29', long. 95°57', in SE} sec. 20, T. 158 N., R. 41 W.,
on dam at outlet of Thief Lake, 10 miles east of Middle River.

Records available.- April 1933 to June 1936 (fragmentary).

Extremes.- Maximum gage height observed during period, -2.59 feet May 5-8; minimum
observed, -4.16 feat Nov. 21,

1933-36: Maximum observed gage helght, that of May 5-8, 1936; minimum, -5.20

feet Sept. 11, 13, 1934,

Remarks.- Zero of gage is at crest of dam. No outflow during entire year.

Gage height, in feet, water year Ooctober 1935 to September 1936

Day| Oect. Hov. Dec. Jan. Febd. Mar. Apr. May June July Aug. Sept.
1 - - -2.61 | -2.75 -
2 - - -2.81 - -
s B - -2.61 | -2.76 -
4 - - -2.61 - -3.64
b - - ~2.59 -2.78 -
6 - - -2.59 | -2.79 -
7 - - -2.59 - -
8 - - -2.59 -2.81 -
9 - - -2.61 - -

10 - : -2.61 | -2.83 -
%; - - -2.63 - -
- - -2.63 | -2.85 -

ﬁ - - -2.65 - -
- - - -2.8 -

15 - - - _5 -
18 - - - -2.87 -
%g - - - -2.89 -
- - -2.67 - -

1 : R B : :
20 - -2.93 -2.68 | -2.91 -
21 -4.16 -2.93 - -2.91 -
22 - -2.93 -2.69 -2.93 -
23 - -2.81 - - -
24 - -2.73 - ~2.95 -
25 - 2,73 -2.71 ~2.96 -
L 26 - - -2.71 -2.99 -
27 - ~2.71 - - -
28 - - -2.73 - -
s’g - ~2.65 - ~3.01 -
b3 - -2.63 -2.73 -3.03 -




RED RIVER BASIN . 23
Thief River near Thief River Falls, Minn.

Location.~ Staff gage, lat. 48°11', long. 96°10', in sec. 3, T. 154 N., R. 43 W., §
miles north of Thief River Falls.

Drainage area.- 1,010 square miles.

Records avallable.— July 1909 to September 1917, April 1920 to September 1921, Octo-
ber 1922 to September 1924, October 1928 to September 1938.

Average discharge.- 18 years {1909-17, 1922-24, 1928-36), 73.3 second-feet.

Extremes.~ Maximum discharge observed during year, 890 second~feet Apr. 19; maximum
Fage Nelght observed, 8.14 feet Apr. 15 (affected by ice); no flow for several

months.

1909-1917, 1920-21, 1922-24, 1928-36: Maximum discharge observed, 4,080
second-feet Apr. 23, 1'.916 (gage heignt, 14.5 feet)}; no flow in fall and winter of
several years.

Remarks.~ Records good. Stage-discharge relation affected by ice Apr. 9-17 and weed
growth May 11 to June 26; discharge computed on basls of three dlscharge measure-
ments, gage helghts, and weather records. Gage read once daily Oct. 1 to Nov. 10,
Apr. 22 to July 1 and twice daily Apr. 9-22. Gage readings Apr. 26 to May 2 in
error, adjusted on basis of engineer's readings Apr. 29.

Discharge, in second-feet, water year 1935 to Septemb 1986
Day| Ooct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
g 0 190 8.5
H ) 179 6.5
o] 137 5.6
g 0 124 5.6
(/] 110 4.6
g 0 98 4.8
8 0 91 5.6
by 0 87 6.5
10 2 87 5.6
3.3 122 4.8
g 1.3 | 108 4.4
13 2 37
14 16 (34 2.9
5 100 &80 2.9
480 36 -5
16
662 28 o5
ﬂ 694 23 .8
19 856 18 4
20 856 18 .3
822 17 3
21
662 15 3
= 540 14 8
2¢ 480 13 4
25 396 13 .2
396 12 3
26
11 .1
4 316 10 0
20 200 10 o
0 238 11 [}
= 214 1 o
- 10 -
S " Run-off in|
Konth foot-days Mean acre-fset
Octeber.... [ 0 o o
Novexbe: ] [ [ 0
4] [ Q o]
318 o 14.3 10,360
[ ] [} [+]
[/} 0 o] [+]
0 [ 0 o
856 ] 279 186,590
Fooroveseereoaee 190 10 58.35 3,
JUNB.ercrrrecrareccas 8.5 o 2.56 152
July... o 0 0 0 0
August... e 0 1] 4] 0 [}
September..... ceese ] 0 [} 4] [
Water year 19356-36,,,.. seeee |10,248.6 866 ] 28.0 20,320

61000 0—88——4



RED RIVER BASIN
Clearwater Lake hear Leonard, Minn.

Location.- Staff gage, lat. 47°44', long. 95°13', in E#SW} sec. 12, T. 149 N., R.
., on abutment of dam 8 miles northeast of Leonard. Zero of gage 1s 3.00 feet
below crest of dam.

Records avallable.- June 1934 to September 1936.
Extremes,- Maxifum stage observed during year, 4.30 feet Apr. 19; minimum, 2.76 feet
ept. 30.
1934-36: Maxlmum stage observed, that of Apr. 19, 1936; minimum, 2.54 feet
Feb. 11, 12, 1935,

Remarks.- Records excellent. Discharge from lake regulated at dam. Gage read once

ally.
Gage helpght, in feet, water year October 1935 to September 1936
Day| Oct. Fov. Deo. Jan. Feb. ¥ar. Apr. Hay June July Aug. Sept.
1| 3.2e| 3.36 3.36 3.54 3.32 3.32 | 3.38 3.82 3.42 3.34 3.12 | 3.18
2| s.28| .36 3.36 3.34 3.32 3.32 | 3.38 3.82 3.40 3.34 8,12 | 3.18
3 3.28| 3.34 3,36 3.34 3.32 3.34 | 5.28 3.78 3,40 3.34 5.10 | 3.18
4| 3.28| 3.34 3.36 3.34 3.32 3.34 | 3.38 3.76 3.38 3.32 3.10 [ 3.14
8| 3.28| 3.34 3.36 3.34 | 3.50 3.32 | .38 3.74 3.36 3.30 8.10 | 3.12
6| s.28] 3.32 3.36 3.34 3.30 3.32 | 3.38 3.74 3.58 3.28 3.10 | 3.08
7| 3.28| 3.32 3,36 3.54 3.30 3.52 | 3.38 3.74 3.38 3.26 3.10 | 3.04
el 3.28| 3.34 3.86 3.34| 3.30 3.32 | 38.38 3.74 3.38 3.26 3.10| 8.00
g| =z.28| 3.34 3.36 3.54 | 3.32 3.32 | 3.40 3.72 3.28 3.24 3.12 | 3.00
10| 3.28| 3.36 3.36 3.54 3.32 3.32 | 3.42 3.70 3.36 3.24 3.12 | 3.06
1| 3.28| 3.38 3.34 5.54 3.32 3.32 | 3.46 3.70 3.36 3.24 3.10 | 3.04
12| 3.28| 3.36 3.34 3.36 3.32 3.34 | 3.54 3.68 3.34 3.24 3,10 | 3.02
13| .32 | 3.34 3.34| 3.36 3.32 3.34] 3.64 3.86 3.34 3.24{ 3.10| 3.00
14| 3.34| 3.34 3,34 3.36 3,52 3.34 | 3.80 3.64 3.32 3.24| 3.10| 5.00
16| 3.34| 3.34 3.34 3.36 3.52 3.32 ] 3.98 3,62 5.32 3.24 3.14| 3.02
16| .34 3.34 3.34 3.36 3.32 3.32 | 4.06 3,60 3.30 3.22 3.14 | 3.00
w - 3.34 3.34 3.36 3.30 3.52 | 4.10 3.58 3.30 3.22 3.14| 2.26
18 3.34 | 3.36 3.34 3.36 3.30 3.32 | 4.20 3.56 5.30 3.20 3.12 | 2.96
10 3.34 | 3.38 3.54 3.36 3.50 3.32 | 4.30 3.54 | 3.30 3.18 5.12 [ 2.94
20 3.32 | 3.38 3.34 3.36 3,30 3.32 | 4.28 3.52 3.28 3.16 3.12 | 2.94
21! s.32| 3.38 3.34 3.36 3.30 3.32 | 4.20 3.50 3.28 - 3.12 | 2.94
22 3,32 3.36 3.34 3.36 3.30 3.32 | 4.18 3.50 3.28 3.18 3.12 | 2.92
23 5,32 | 3.36 3.34 3,34 3.30 3.34 | 4.08 3.54 3.26 3.20 3.12| 2.90
24 3.30| 3.36 3.34 3,34 3.30 3.34| 4.00 3.54 3.26 3.20 5.16 | %.88
25 3.30 | 3.36 3.34 3.34 3.32 3.36 | 3.96 3.54 3.26 5.16 3.16 | 2.84
26 3.30 | 3.36 3.54 3.32 3.32 3.56( 3.88 3.56 3.24 3.18 3,14 2.80
27 3.30 | 3.38 5.34 3.32 3.32 3,86 | 3.84 3.56 3.24 3.18 3,14 | 2.80
28 3.32 | 3.38 3.54 3.32 3.32 3.36 | 3.84 3.54 3.24 3.16 5.14| 2.78
29 3.32 | 3,38 3.34 3.32 3.32 3.36 | 3.80 3.52 3.30 3.16 3.16 | 2.78
30 3.34 | 3.38 3.34 3.32 - 3.38 | 3.80 3450 3.34 3.14 3.16 | 2.76
31 3.36 - 3.34 1 3.32 - 3.38 - 3.46 - 3,14 3.16 -




RED RIVER BASIN

Clearwater River near Leonard, Minn.

Location.- Staff gage, lat. 47°44', long. 95°13',
. 0 feet below dam at outlet of Clearwater Lake and 8 miles.n

Leonari.

Records available.- June 1934 to September 1936.

in EiSW$ sec. 12,

T. 149 N., R. 36
ortheast of

Extremes.- Maximum discharge observed during year, 275 second-feet Apr.
€ , 2,08 feet); minimum, 3.2 second-feet Aug. 12-14 (gage helght, 0.52 foot,

affected by aquatic growth).
1984~

19 (gage

~-36: Maximum discharge observed, that of Apr., 19, 1836; minimum, that of

Aug. 15-14, 1936.

Remarks.- Records good. Stage-discharge relatlon affected slightly by aquatic growth
on control June 8 to Aug. 26, Discharge interpolated Oct. 17, July 21. Flow
regulated at dam above. Gage read once daily,

Rating table, water year 193535 (gage helght, in feet, and discharge in second-feet)
(Shifting-control method used June 8 to Aug. 26)

Oct. 1 to Apr. L0 Apr. 11 to Sept. 30
0.8 19 0.5 3.2 1.3 72
.9 26 .6 7.6 1.4 86
1,0 35 713 1.5 100
1.1 46 .8 19 1.6 118
.9 27 1.7 142
1.0 36 1.9 210
1.1 47 2.1 292
.2 59
Discharge, in second-feet, Water year October 1935 to Beptember 1935
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug. Sept.
1 22 35 31 30 28 2 37 111 45 28 5.0 9.8
2 22 31 31 30 28 28 39 111 36 28 5.0 9.8
3 20 31 31 30 28 30 39 100 34 26 4.1 9.8
4 20 31 31 31 28 30 39 97 34 26 4.1 38
] 20 31 31 31 28 28 39 104 32 23 4.1 36
6 20 30 31 31 28 28 39 104 34 21 4.1 25
7 20 30 31 31 26 28 39 100 34 21 4.1 24
8 19 31 33 30 26 28 39 99 35 21 4.1 22
9 19 33 33 30 30 28 42 97 33 20 2.1 26
10 20 33 33 30 30 28 44 97 32 20 5.0 27
11 20 33 31 31 28 30 54 94 32 18 4.1 27
12 20 33 51 31 28 30 69 89 30 18 3.2 25
13 22 31 30 35 28 30 83 86 26 17 3.2 25
4| 26 31 30 35 28 30 111 53 25 15 3.2 25
18 31 31 30 35 28 28 142 80 23 15 5.0 25
16 30 30 30 35 28 28 173 78 23 14 5.8 25
7 28 30 31 35 28 26 195 2 25 12 5.8 24
18 26 32 51 35 26 26 254 69 23 12 5.0 24
19 26 35 31 35 26 28 275 66 20 11 5.0 24
20 26 35 31 35 26 28 267 64 18 9.2 5.0 24
21 26 35 31 35 26 28 218 59 18 9.0 5.0 23
22 26 33 31 35 26 28 203 59 18 8.7 5.0 22
23 25 33 31 33 26 30 173 67 17 8.7 5.0 22
24 26 33 31 31 26 31 154 67 17 8.7 9.2 21
25 26 33 31 31 28 31 142 87 Is 7.6 7.2 21
26 26 33 31 30 28 35 128 69 15 2.8 5.4 | 19
27 26 35 31 30 28 35 118 69 15 9.8 27 19
28 26 35 31 30 28 35 118 67 15 9.8 8.7 18
29 28 35 31 30 28 35 107 59 20 8.7 8.7 18
30 30 35 31 30 - 35 104 57 26 7.6 8.7 18
31 35 - 31 28 - 37 - 52 - 5.8 9.8 -
Second~ 1 1 : Run-off in
Month foog-d:ys Max: ¥in Mean acre~feet
0CEODOT s e v e vasnsnenoresnrneninosnnnnans 757 35 19 24.4 1,500
977 35 30 32.6 1,940
DOCOmMbere s et e e iteeicerrrraeriontansnnan 963 33 30 31.1 1,910
Calendar year 1935 .iei.vvreererivonnanas | 14,468.0 98 9.5 39.6 28,700
January... 989 35 28 31.9 1,960
Fobruary.eoesovnes 798 30 26 27,5 1,580
March..... 928 37 26 29,9 1,840
3,484 275 37 116 6,910
2,493 111 52 80.4 4,940
77L 4<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>