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SURFACE WATER SUPPLY OF MISSOURI RIVER 
BASK, 1919-1920.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of 
measurements of flow made on streams in the United States during 
the years ending September 30, 1919 and 1920.

The data presented in these reports were collected by the United 
States Geological Survey under the following authority contained in 
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological 
Survey and the classification of public lands and examination of the geological struc­ 
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies 
relating to irrigation in the arid West. Since the fiscal year ending 
June 30, 1895, successive sundry bills passed by Congress have car­ 
ried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and 
for the investigation of underground currents and artesian wells, and for the preparation 
of reports upon the best methods of utilizing the water resources.

Annual appropriation for the fiscal years ending June SO, 1895-1921.

1895.......;.............................................. $12,500.00
1896...................................................... 20,000.00
1897 to 1900, inclusive.................................... 50,000.00
1901 to 1902, inclusive.................................... 100,000.00
1903 to 1906, inclusive.................................... 200,000.00
1907...................................................... 150,000.00
1908 to 1910, inclusive.................................... 100,000.00
1911 to 1917, inclusive.................................... 150,000.00
1918...................................................... 175,000.00
1919...................................................... 148,244.10
1920...................................................... 175,000.00
1921......................;............................... 180,000.00

In the execution of the work many private and State 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 station affected; coopera­ 
tion of the second kind is acknowledged on pages 13-15.

Measurements of stream flow have been made at about 5,000 points 
in the United States and also 'at ,'many points in Alaska and the 
Hawaiian Islands. In July, 1920, 1,350 gaging stations were being

9



10 SURFACE WATER SUPPLY, 1919-1920, PART VI.

maintained by the Survey and the cooperating organizations. Many 
miscellaneous discharge measurements are made at other points. In 
connection with this work data were also collected in regard to pre­ 
cipitation, evaporation, storage reservoirs, river profiles, and water 
power in many sections of the country and will be made available 
in water-supply papers from time to time.

DEFINITION OF TERMS.

The volume of water flowing in a stream the "run-off" or "dis­ 
charge" is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups (1) those that represent a rate of flow, as second- 
feet, gallons per minute, miner's inches, and discharge in second-feet 
per square mile, and (2) those that represent the actual quantity of 
water, as run-off in inches, acre-feet, and millions of cubic feet. 
The principal terms used in this series of reports are second-feet, 
second-feet per square mile, run-off in inches, and acre-feet. They 
may be defined as follows:

"Second-feet" is an abbreviation for "cubic feet per second." A 
second-foot is the rate of discharge of water flowing in a channel of 
rectangular cross section 1 foot wide and 1 foot deep at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which others are computed.

"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 distributed uniformly both as 
regards time and area.

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

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

The following terms not in common use are here defined:
"Stage-discharge relation," an abbreviation for the term "relation 

of gage height to discharge."
"Control," a term used to designate the section or sections of the 

stream below the gage which determine the stage-discharge relation 
at the gage. It should be noted that the control may .not be the 
same section or sections at all stages.

The "point of zero flow" for a given gaging station is 'that point 
on the gage the gage height to which the surface of the stream 
would fall if there were no flow.
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A. PRICE CURRENT METERS.

B. TYPICAL GAGING STATION.
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SUBFACE WATER SUPPLY, 1919-1920, PART VI. 11 

EXPLANATION OP DATA.

The data presented in this report cover the biennium beginning 
October 1, 1918, and ending September 30, 1920. At the beginning 
of January in most parts of the United States much of the precipita­ 
tion in the preceding three months is stored as ground water in the 
form of snow or ice, or in ponds, lakes, and swamps, and this stored 
water passes off in the streams during the spring break-up. At the 
end of September, on the other hand, the only stored water available 
for run-off is possibly a small quantity in the ground; therefore the 
run-off for the year beginning October 1 is practically all derived 
from precipitation within that year.

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 deter­ 
mining the daily flow. The records of stage are obtained either from 
direct readings on a staff gage or from a water-stage recorder that 
gives a continuous record of the fluctuations. Measurements of 
discharge are made with a current meter. (See Pis. I, II.) The gen­ 
eral methods are outlined in standard textbooks on the measurement 
of river discharge.

From the discharge measurements rating tables are prepared that 
give the discharge for any stage, and these rating tables, when 
applied to the gage heights, give the discharge from which the daily, 
monthly, and yearly mean discharge is determined.

The data presented for each gaging station in the area covered 
by this report comprise a description of the station, a table 'giving 
results of discharge measurements, a table showing the daily dis­ 
charge of the stream, and a table of monthly and yearly discharge 
and run-off.

If the base data are insufficient to determine the daily discharge, 
tables giving daily gage heights and results of discharge measure­ 
ments are published.

The description of the station gives, in addition to statements 
regarding location and equipment, information in regard to any 
conditions that may affect the constancy of the stage-discharge re­ 
lation, covering such subjects as the occurrence of ice, the use of the 
stream for log driving, shifting of control, and the cause and effect 
of backwater; it gives also information as to diversions that decrease 
the flow at the gage, artificial regulation, maximum and minimum 
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in 
second-feet corresponding to the mean of the gage heights read each 
day. At stations on streams subject to sudden or rapid diurnal 
fluctuation the discharge obtained from the rating table and the 
mean daily gage height may not be the true mean discharge, for the
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day. If such stations are equipped with water-stage recorders the 
mean daily discharge may be obtained by averaging discharge at 
regular intervals during the day, or by using the discharge integrator, 
an instrument operating on the principle of the planimeter and con­ 
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed "Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day, it does not indi­ 
cate correctly the stage when the water surface was at crest height 
and the corresponding discharge was consequently larger than given 
in the maximum column. Likewise, in the column headed "Mini­ 
mum " the quantity given is the mean flow for the day when the mean 
gage height was lowest. The column headed "Mean" is the average 
flow in cubic feet for each second during the month. On this average 
flow computations recorded in the remain    columns, which are 
defined on page 10, are based. *

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the 
permanence of the stage-discharge relation and (2) on the accuracy of 
observation of stage, measurements of flow, and interpretation of 
records.

A paragraph in the description of the station or footnotes added to 
the tables gives information regarding the (1) permanence of the stage- 
discharge relation, (2) precision with which the discharge rating curve 
is defined, (3) refinement of gage readings, (4) frequency of gage read­ 
ings, and (5) methods of applying daily gage heights to the rating 
table to obtain the daily discharge. 1

For the rating tables "well defined" indicates, in general, that the 
rating is probably accurate within 5 per cent; "fairly well defined," 
within 10 per cent; "poorly defined/' within 15 to 25 per cent. 
These notes are very general and are based on the plotting of the 
individual measurements with reference to the mean rating curve.

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 run-off in inches 
may be subject to gross errors caused by the inclusion of large non- 
contributing 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 regulation 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 computations are also omitted for stations 
on streams draining areas in which the annual rainfall is less than

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C. 
Accuracy of stream-flow data: U. S. Geol. Survey Water-Supply Paper 400, pp. 53-59,1916.
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20 inches. All figures representing "second-feet per square mile" 
and "run-off in inches" previously published by the Survey should 
be used with caution because of possible inherent sources of error 
not known to the Survey.

Many gaging stations on streams in the irrigated sections of the 
United States are situated 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 
stations must first be satisfied. To give an idea of the amount of 
prior appropriations, a paragraph on diversions is presented in each 
station description. The figures given can not be considered exact, 
but represent the best information available.

The table of monthly discharge gives only a general idea of the flow 
at the station and should not be used for other than preliminary 
estimates; the tables of daily discharge allow 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.

COOPERATION.

Much of the work in Montana has been carried on under coopera­ 
tive agreement with the United States Reclamation Service, the 
work being done by the Geological Survey and the expense borne by 
the Reclamation Service. The legislature of the State of Montana 
made an appropriation for stream-gaging work, which was expended 
by the State engineer, as provided in the act, in accordance with 
paragraph 3, section 2244, of the Revised Codes of 1907 of the State 
of Montana, which reads as follows:

The State engineer shall become conversant with the waterways of the State and the 
needs of the State as to irrigation matters, shall make, or cause to be made, measure­ 
ments and calculations of the ordinary and flood discharge of streams, cooperating in 
this work as much as possible with the United States Geological Survey and the Mon­ 
tana Experiment Station; such measurements to be made on streams in order of their 
importance, provided that measurements already made, if deemed reliable, may be 
adopted.

This fund was expended largely on work in connection with the 
several Carey projects in Montana and in computing data on water- 
right filings and adjudications. A State hydrographer was employed 
who worked directly with the Geological Survey.

The expense of work on the Crow Reservation in Montana was 
borne by the office of Indian Affairs. Jacqueth-Gerharz Engineering 
Co., Great Falls, Mont., cooperated in maintaining the station on 
Crow Creek near Radersburg, Mont.

Officials of the Yellowstone National Park have furnished gage 
readings and paid for part of the expense of work done in the park.

All stations in Wyoming were maintained in cooperation with the 
State through Mr. F. C. Emerson, State engineer. The commissioner



14 SURFACE WATER SUPPLY, 1919-1920, PART VI.

of public lands, Mr. A. Baker, paid the gage observer on Clark Fork 
near Clark, Wyo.

The United States Reclamation Service paid for the maintenance 
of stations on North Platte River above Pathfinder, Wyo., Sage 
Creek above Pathfinder, Dinwoody Creek near Lenore, Wyo., and 
Bull Lake Creek near Lenore, Wyo., and also furnished complete 
records for certain stations as acknowledged in connection with 
descriptions of those stations.

The United States Forest Service furnished gage heights for Big 
Creek near Big Creek, Wyo., Middle Fork of Popo Agie River near 
Lander, Wyo., and Tongue River near Dayton, Wyo.

The Laramie Water Co. furnished gage heights and provided the 
transportation necessary to obtain data for the stations on Laramie 
River and Pioneer canal near Woods, Wyo. The Laramie Water Co. 
and the Wyoming Development Co. each paid half of the cost of 
installing the new gage and cable on Laramie River at Two Rivers, 
Wyo.

The Hawk Springs Development Co. furnished gage heights and 
provided transportation necessary^to obtain data for the station on 
Horse Creek near Lagrange, Wyo. The L. Z. Leiter estate, through 
J. C. Beebe, manager, furnished gage heights for Piney Creek at 
Ucross, and provided transportation to a number of stations in the 
vicinity. The Douglas Reservoirs Co. installed the station on La 
Prele Creek near Douglas, Wyo., furnished gage heights and some 
discharge measurements, and provided transportation to the station. 
Mr. Fred Firnekas, water commissioner, furnished data relating to 
diversion of water from the headwaters of Clear Creek. The Wyo­ 
ming Irrigation Co. furnished the gage heights for Shell Creek at 
Shell, Wyo. The State engineer of Colorado paid the gage observer 
on Laramie River near Jelm, Wyo. The North Laramie Land Co. 
furnished gage heights for North Laramie River near Wheatland, 
Wyo.

In Colorado the State engineer, Mr. A. J. McCune, paid the gage 
observers at the stations on the South Platte at South Platte, and 
on the North Fork of the South Platte at South Platte. The city 
of Denver furnished records of South Platte River at the intake in 
Platte Canyon. The city engineer of Loveland furnished the field 
data for Big Thompson Creek near Drake, and provided transporta­ 
tion to the station when measurements were made. The city engin­ 
eer of Boulder furnished the records for North Boulder Creek at 
Silver Lake. The Farmers Reservoir & Irrigation Co. reinstalled 
the station on Clear Creek near Golden and furnished the gage heights.

In South Dakota the State engineer paid the observer's salary at 
the station on Cheyenne River near Hot Springs.

The work in Iowa has been carried on under cooperative agreement 
with the State Highway Commission, with Mr. R. W. Clyde, drainage
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engineer of the commission, in charge. His part-time salary and 
expenses and the observer's salary were paid by the State Highway 
Commission.

In Kansas the work was done in cooperation with the Kansas 
Water Commission, H. A. Rice, secretary, under terms of the water 
commission act of the legislature of 1917 (chapter 172, session laws 
of Kansas, 1917, p. 218). The cooperative agreement with the 
Kansas Water Commission was entered into May 11, 1917, for an 
investigation of the water resources of Kansas; district headquarters 
were established June 1, 1917, in the Federal building, Topeka, Kans. 
These investigations in Kansas were assisted through the cooperation 
of the United States Weather Bureau and several local organizations. 
The United States Weather Bureau cooperated in the maintenance 
of a long-distance water-stage recorder at the gaging station on 
Kansas River at Topeka. The receiving instrument, located in the 
Weather Bureau office, S. D. Flora, meteorologist in charge, formed 
an integral part of the Weather Bureau's flood forecast service for 
the Kansas Valley. Franklin County and the city of Ottawa, Kans., 
cooperated in the investigations in the Osage River basin by furnish­ 
ing some of the materials used in the construction of the reinforced 
concrete well and shelter for the water-stage recorder at the gaging 
station on Osage River near Ottawa, Kans.; this station was com­ 
pleted in the fall of 1918.

DIVISION OF WORK.

Data for stations in the upper Missouri River basin in Montana 
and North Dakota were collected and prepared for publication under 
the direction of W. A. Lamb, district engineer, who was assisted by 
A. H. Tuttle, E. F. Chandler, R. F. Edwards, H. S. Price, and L. H. 
Hershner, and by G. H. Ellis, State hydrographer of Montana.

Data for the Missouri River drainage basin in Colorado and Wyo­ 
ming were collected and prepared for publication under the direction 
of Robert Follansbee, district engineer, assisted by P. V. Hodges, 
J. B. Spiegel, and Miss Esther M. Dye. The field work in South 
Dakota was carried on under the supervision of Robert Follansbee.

Data for two stations in Yellowstone National Park were collected 
and prepared for publication under the direction of C. G. Paulsen, 
district engineer, assisted by T. R. Newell, E. C. Howard, A. G. 
Fiedler, L. L. Bryan, and Miss E. H. Haugse.

Data for stations in the Missouri River basin in Iowa were collected 
and prepared for publication under the direction of W. G. Hoyt, 
district engineer, assisted by E. D. Burchard and H. C. Beckman.

Data for stations in the Kansas and Osage River basins in Kansas 
were collected and prepared for publication by R. C. Rice, district 
engineer, assisted by A. K. Gowans, E. L. Grant, Miss Maude Ten 
Eyck, and Mrs. R. C. Rice.
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GAGING STATION RECORDS.

MISSOURI RIVER PROPER. 

BEAVERHEAD RIVER AT BARRATTS, MONT.

LOCATION. In SW. | SW. i sec. 20, T. 8 S., R. 9 W., on highway bridge at point 
where highway crosses railroad and where both highway and railroad bridges 
cross river, 1 mile above Barratts, in Beaverhead County, 2 miles below mouth 
of Grasshopper Creek, and 10 miles southwest of Dillon.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 12, 1907, to September 30, 1920.
GAGE. Chain gage on downstream side of bridge; read by T. Masuno. Before 

June 22, 1908, a staff gage was used. Datum of chain gage same as that of staff 
gage.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Banks high, covered with brush, and not subject to over­ 

flow. Stream bed clean and rocky. Two channels at low and medium stages, 
caused by an old pier; sudden changes unlikely.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.30 feet April 28 (discharge, 938 second-feet); minimum-stage, 0.50 
foot July 28, 29, August 19-31, and September 1,10-17 (discharge, 106 second-feet). 

Maximum stage recorded during the year ending September 30, 1920, 2.69 
feet May 17 (discharge, 1,130 second-feet); minimum stage, 0.60 foot October 
1-9 (discharge, 135 second-feet).

1907-1920: Maximum stage recorded, 6.0 feet June 19 and 20, 1908 (discharge, 
3,640 second-feet); minimum stage recorded, 0.50 foot July 28, 29, August 19-31, 
September 1, 10-17, 1919 (discharge, 106 second-feet).

ICE. Observer did not report ice during the year, and comparison of gage heights 
with thermograph indicates that open-channel conditions prevailed throughout.

DIVERSIONS. Numerous diversions are made above the station. Water rights 
aggregating 85,866 inches of water are decreed from Lima on Red Rock Creek 
to a point 10 miles above Twin Bridges. The three largest canals diverting 
below the station are Canyon Creek canal, appropriating 6,000 inches; Union 
canal, appropriating 4,000 inches; and Beaverhead canal, diverting just north 
of Dillon, appropriating 5,000 inches. The Union Electric Co. of Dillon has 
a canal with a carrying capacity of 6,000 inches.

REGULATION. Operation of the dam used to store flood waters of Red Rock Creek 
near Monida has some effect on the flow at this station.

ACCURACY. Control shifted during May and June, 1920. Rating curve used October 
1, 1918, to May 2, 1920, well defined between 170 and 820 second-feet; curve 
used July 1 to September 30, 1920, well defined between 100 and 500 second-feet. 
Gage read to tenths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table; shifting-control method used May 3 to June 
30, 1920.

Discharge measurements of Beaverhead River at Barratts, Mont., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919.

1920. 
Julv 1
Aug. 25

Made by  

W. A. Lamb.............................................................

G.K. mils... ..................... .......................................
.....do...................................................................

Gage 
height.

Feet. 
0.80

1.57
.86

Dis­ 
charge.

Sec.-ft. 
202

440
201
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Daily discharge, in second-feet, of Beaverhead River at Barratts, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

359
359
359
359
380

424
447
447
447
494

543
594
594
594
647

647
647
647
647
647

620
594
594
594
543

543
543
494
494
494
494

135
135
135
135
135

135
135

-135
 135

151

167
167
167
167
167

167
167
167
167
167

167
167
167
167
167

167
167
167
184
202
220

Nov.

447
447
447
447
447

494
494
494
494
494

518
543
543
513
543

543
543
494
494
494

447
447
447
447
402

402
402
402
402
402

239
239
239
278
278

278
298
318
318
298

278
239
239
239
239

239
239
258
278
278

278
278
278
278
318

318
318
318
318
318

Dec.

402
359
380
402
402

359
359
359
359
359

OKQ

359
359
359
359

359
359
359
359
359

359
359
359
359
359

359
359
359
359
359
359

313
318
318
318
318

'318

318
318
318
318

318
318

318
318

318
318
338
359
359

359
318
318
318
278

239
239
239
239
202
202

Jan.

338
318
258
239
239

239
239
239
9?Q
239

"WQ

239
239
239
9QO

258
278
278
278
278

278
278
278
278
278

278
278
278
298
318
318

239
239
239
239
239

239
239
239
239
239

239
239
239
239
239

239
239
239
239
239

239
239
239
239
258

298
318
318
070

278
278

Feb.

910

278
278
278
278

278
278
278
278
318

318
318
318
318
318

318
318
278
278
278

258
239
9QQ
239
239

239
239
"X4Q

278
278
278
239
9QQ

239
239
239
239
9<*Q

239
239
239
239
239

239
239
9?Q
239
239

239
239
239
202
202

202
202
OAO

Mar.

OQQ

239
9QQ
239
239

239
239
239
239
239

9?Q
239
239
239
9QQ

239
9QQ
OOA

278
33S

359
359
380

402

402
402
424
447
470
568

202
202
202
239
239

239
239
239
239
9QQ

239
239
239
239
239

258
278
278
278
239

258
318
318
318
318

278
239
239
OQQ

239
239

Apr.

594
56S
518
494
447

447
402
402

402

402
402
402
380
359

359
359
359
402
402

402
424
447
494
568

620
818
938
788
702

239
239
239
239
258

402
470
620
647
647

647
620
594
594
594

594
594

568
AQ4.

447
HVJ
447
447
 M7

AM

402
402
Any

May.

674
647
594
594
568

543
518
470
447
402

402
402
402
359
359

338
318
318
278
239

220
202
167
167
167

202
202
202
202
239
318

402
402
427
441
462

484
484
480
526
626

842
930

1,020
1,040
1,070

1,070
1,130
1,120
1,120
1,120

1.120
1,120
1,120
1,030
877

729
674
569
KAA

540
540

June.

318
318
318
318
318

318
318
318
359
338

318
318
318
318
318

318
258
239
239
239

239
239
202
202
184

167
167
167
167
167

540
540
535
530
530

530
480
437
437
437

647
785
785
785
696

615
751
836
718
663

559
526
437
416
433

674
702
589
516
471

July.

167
167
167
135
135

135
135
135
135
135

135
135
135
135
135

135
135
135
135
135

135
135
135
135
135

135
135
106
106
135
135

445
424
404
404
346

292
292
276
260
257

257
257
228
201
201

175
175
175
201
201

188
175
175
162
151

151
151
160
172
338
396

Aug.

135
135
135
135
135

135
135
135
135
135

135
135
135
135
135

135
135
120
106
106

108
106
108
108
106

108
106
106
106
106
106

396
396
396
376
357

357
376
396
357

. 357

320
320
320
320
320

302
282
251
222
208

195
195
195
195
195

195
195
195
195
195
195

Sept.

108
135
135
135
135

135
135
135
135
106

108
108
106

  108
108

108
106
135
135
135

135
135
135
135
135

135
135
135
135
135

195
195
195
195
195

222
222
222
195
1QS

195
195
195
195
195

195
195
208
222
195

195
195
195
195
222

222
222
222
222
222

102724 23 WSP 506
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Monthly discharge of Beaverhead River at Barratts, Mont., for the years ending Sept. SO,
1919 and 199.0.

Month.

1918-19.

April.....................................................

Julv.. ....................................................

The year.i..... ....................................

1919-20.

April.....................................................
May...... ................................................

July......................................................

September ...............................................

Discharge in second-feet.

Maximum.

647 
543 
402 
338 
318 
568 
938 
674 
359 
167 
135 
135

938

220 
318 
359 
318 
278 
318 
647 

1.130 
836 
445 
396 
222

1,130

Minimum*

359 
402 
359 
239 
239 
239 
359 
167 
167 
106 
106 
106

106

135 
239 
202 
239 
202 
202 
239 
402 
416 
151 
195 
195

135

Mean.

525 
472 
364 
268 
280 
308 
490 
360 
268 
136 
122 
126

310

161
278 
304 
250 
235 
252 
471 
776 
587 
248 
283 
204

337

Run-off in 
acre-feet.

32,300 
28.100 
22,400 
16,500 
15,600 
18,900 
29,200 
22,100 
15,900 
8,360 
7,500 
7,500

224,000

9,900 
16,500 
18,700 
15,400 
13,500 
15,500 
28,000 
47,700 
34,900 
15,20i3 
17.403
12; 100

245,000

JEFFERSON RIVER NEAR SILVERSTAR, MONT.

LOCATION. In sec. 23, T. 2 S., R. 6 W., at highway bridge at Barkell's ranch, in 
Madison County, on road from Silverstar to Iron Rod, a station on Ruby Valley 
branch of Northern Pacific Railway, 5 miles below junction of Beaverhead and 
Bighole rivers.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 11, 1910, to September 30, 1916; July 22,to September 

30, 1920. "
GAGE. Chain on downstream side of bridge; read by Ray Cornforth.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Bed composed of gravel; practically permanent. No well- 

defined control. Right bank-subject to overflow during extreme floods.
EXTREMES OP DISCHARGE. Maximum stage recorded during period of record in 1920, 

3.07 feet July 22 (discharge, 1,500 second-feet); minimum stage, 2.12 feet August 
28 (discharge, 433 second-feet);

1910-1916, 1920: Maximum stage recorded, 8. 8 feet June 15, 1913 (discharge, 
16,500 second-feet); minimum stage recorded, 1.7 feet August 22, 1910 (discharge, 
320 second-feet).

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. Numerous irrigating ditches divert water above and below station.
REGULATION. Flow regulated by two dams; one on Red Rock Creek near Monida 

stores water for irrigation, and one on Bighole River near Divide is used for the 
development of power.

ACCURACY. Stage-discharge relation fairly well defined between 300 and 2,000 
second-feet. Gage read once daily to hundredths, except during rapid change 
of stage when it is read twice. Daily discharge determined by applying gage 
height to rating table. Records good.
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Discharge measurements of Jefferson River near Silverstar, Mont., during the year ending
Sept. SO, 1920.

[Made by G. H. Ellis.]

Date.

July 22....................................... ........... ..... ....... .........
Aug. 26.............................................................................

Gage 
height.

Feet. 
3.07
2.15

Dis­ 
charge.

Sec.-ft. 
i too

457

Daily discharge, in second-feet, of Jefferson River near Silverstar, Mont., for the year
ending Sept. SO, 1920.

Day.

1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.. ......
9.........
10.........

July. Aug.

642
642
642
642
596

596
596
553

1,000
814

Sept.

494
494
486
502

494
528
Cftl

fiQft

Day.

12.........

14.........
IK

16.........
17.........
18.........
19. ........
20.........

July. Aug.

880
904
847
792
740

690
642

553
CKO

Sept.

750
750
770
770
770

770
770
792
792
770

Day.

91
99

23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........

July.

1,500
1,290
1,160
1,030

904
847
792
740
690
642

Aug.

553
511
471
471
471

441
441
433
464
471
502

Sept.

770
770
792
858
904

904
904
928
928
928

Monthly discharge of Jefferson River near Silverstar, Mont., for the year ending Sept. SO,
1920.

Month.

July 22-31................................................

Discharge in second-feet.

Maximum.

1,500 
1,000 

928

Minimum.

642 
433 
486

Mean.

960 
618 
725

Run-off in 
acre-feet.

19,000 
38,000 
43,100

MISSOURI RIVER AT FORT BENTON, MONT.

LOCATION. In NE. J sec. 26, T. 24 N., R. 8 E., on highway bridge at Fort Benton, 
Chouteau County.

DRAINAGE AREA. 24,600 square miles.
RECORDS AVAILABLE. July 1, 1902, to September 30, 1920. Gage-height record 

previous to April 28, 1910, furnished by U. S..Weather Bureau.
'TAGE Chain on upstream side of bridge installed July 30, 1917; read by John Towner 

and M. H. Kahler.
CHANNEL AND CONTROL. Bed composed of coarse gravel and sand. Control is rock 

ledge covered with heavy boulders 1,000 feet downstream; may shift slightly.
EXTREMES OP DISCHARGE. Maximum discharge during year ending September 30, 

1919,13, 900 second-feet May 30; miminum discharge, 1,420 second-feet August 17, 
Maximum stage recorded year ending September 30, 1920, 6.20 feet June 18-20 

(discharge, 30,700 aecond-f eet); minimum discharge, 1,700 second-feet October 19. 
1881-1920: Maximum stage recorded, 9.90 feet May 27, 1917 (discharge, 55,200 

second-feet); maximum stage recorded by United States Weather Bureau, 15.3 
feet June 7, 1908 (discharge not computed); minimum discharge 1,420 second- 
feet August 17, 1919; minimum stage recorded by United States Weather Bureau, 
 0.5 foot August 7-10, 17 and 18, 1910 (discharge not computed).

Prior to 1918 open-season records only; flow may have been lower during the 
winter.
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ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. Numerous diversions from tributaries.
REGULATION. Flow partly regulated by operation of storage reservoirs and power 

plants of Montana Power Co., above station.
ACCURACY. Stage-discharge relation permanent except during winter. Rating 

curve well defined above 2,050 second-feet. Gage read to hundredths twice 
daily; gage-height record October 1, 1918, to November 10, 1919, unreliable. 
Daily discharge October 1, 1918, to November 10,1919, November 28 to Decem­ 
ber 27, 1919, January 22 to February 10, 1920, determined from Great Falls 
Power Co.'s record at Volta plant; daily discharge for other periods ascertained 
by applying mean daily gage height to rating table. Records good.

The following discharge measurement was made by W. A. Lamb: 
July 22, 1919: Gage height, -0.13 foot; discharge, 2,350 second-feet.

Daily discharge, in second-feet, of Missouri River at Fort Benton, Mont., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1...........
2. ..........
3...........
4........... 
5...........

6........... 
7...........
8...........
9...........

10...........

11...........
12........... 
13...........
14........... 
15...........

16........... 
17...........
18...........
19
20...........

21...........
22........... 
23........... 
24...........
25........... 

26...........
27...........
28...........
29........... 
30...........
31...........

Oct.

4,580
4,730
5,060
5.000 
4 460

4,780 
5, 180
5,180
5,200
5,210

5,290
5,190 
5,340
5,380 
5,250

5,410 
5,320 
5,320
4,800
4 990

5 040
5*000 
5,150 
5,150
5,840 

5,510
5,48)
5,170
5,580 
5,910
5.320

Nov.

5,180
5,290
5,260
5,240 
5,310

5,100 
4,430
5,220
5,270
5,350

5,270
5,200 
5,130
4,530 
5,670

5,590 
5,400 
6,290
5,830
5,830

5,960
6,360 
5,690 
5,950
5,550 

5,640
4,920
4,760
4,450 
4,040

Dec.

4,510
4,800
4,980
5,190 
5,480

5,720
K Qnft

6,440
6,220
1 Qftfi

S Qfifi

4,960 
6,280
5,730 
5,300

5,180 
5,320 
5,290
5,020
5,120

5,170
4,300 
3,650 
3,150
5,160 

5,390
4,950
5,150
4,850 
4,470
4.020

Jan.

3,270
3,840
4 790
5,390 
4 740

4,380 
4,710
4,720
4,340
4 Ortrt

4,470
3,920 
4,390
4,390 
4,290

4,340 
4,540 
4,720
5,020
5,300

5,600
5,68) 
6,360 
6,440
5,640 

6,600
6,100
6,070
5,690 
5,720
5. 350

Feb.

5,240
4,800
4,790
5,000 
4,930

5,160 
5,030
4,890
4,220
i inn

6,350
5,880 
5,530
5,810 
5,550

5,630 
4,880 
5,330
5,390
4,880

5,440
6,000 
4,280 
3,890
2,920 

4,190
5,220
4,830

Mar.

4,040
4,520
4,260
4,330 
4,500

4,630
A <tfUl

4,510
4,510
5,270

5,490
6,230 
6, 130
5,860 
6,420

6,340 
6,140 
5,890
6,070
6,410

6,490
7,480 
8,020 
7,480
7,430 

7,330
7,380
8,270
8,080 
9,080

10.100

Apr.

10,100
10,300
9,640
9,160 
9,030

8,830 
8,350
8,120
9,350
9,970

10,300
9,420 
8,260
7,820 
7,570

7,210 
6,910 
6,590
6,700
6,360

6,730
6,500 
6,600 
6,340
6,480 

6,630
6,98)
7,560
7,400 
8,250

May.

10,400
11,000
11,200
11,600 
10,800

8,840 
8,420
8,550
7,760
7,540

7,290
7,760 
7,410
6,880 
6,280

6,120 
7,120 
7,160
4,370
7,330

7,920
8,590 
9,290 
9,560

10,200 

10,700
11,400
11,100
10,700 
13,900
12.900

June.

11,900
11,400
11,100
10,100 
9,560

9,020 
8,240
7,800
7,480
5,720

4,920
5,020 
4,590
4,120 
3,870

4,460 
3,950 
3,620
3,860
3,850

3,310
2,830 
3,240 
3,310
3,250 

3,210
2,930
3,430
2,090 
2,690

July.

3,440
3,210
3,690
2,030 
2,290

2,010 
2,370
2,570
2,450
2,370

2,530
2,690 
1,810
2,410 
2,330

2,410 
2,660 
2,590
2,540
1,690

2,090
2,370 
2,590 
2,490
2,390 

2,590
2,130
1,990
2,490 
2,390
-1,820

Aug.

1,910
2,000
1,660
1,900 
1,920

1,940 
1,920
1,800
1,760
1,980

1,960
1,940 
1,930
1,800 
1,930

2,010 
1,420 
1,970
1,880
1,840

1,730
1,860 
1,870 
1,780
1,910 

2,230
1,670
1,810
1,970 
1,730
1.830

Sept.

1,930
2,090
1,950
1,930 
2,290

2,610 
1,550
1,760
1,820
2,090

2,040
2,290 
2,190
1,820 
2,07C

2,09C 
1,89C 
2,06C
2,18C
2,OOC

1,44C
1,92C 
2,080 
2,15C
2,19C 

2,500
2,000
1,700
2,870 
2,730
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Daily discharge, in second-feet, of Missouri River at Fort Benton, Mont., for the years 
ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1.. .........
2...........
3...........
4........... 
5...........

6........... 
7...........
8...........
9........... 

10...........

11...........
12...........
13........... 
14........... 
15...........

16........... 
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30........... 
31...........

Oct.

2 inn
2,480
2 Ann
2,470 
2,340

2,300 
2,350
2,230 
2,610 
2,550

2,570
2,540
2,430 
2,670 
2,550

2,440 
2,260
2,230
1,700
2,410

2 7Qn
i son
2 440
O Dirt

2,370

2,460
2,620
2 ft fin
2,830
2,610 
2,550

Nov.

3,050
2,880
2 7on
2,860 
2,990

2,340 
2,460
2,860 
2,690 
2,870

2,720
3,050
2,680 
2,960 
3,000

3,400 
3,250
2,630
2,960
2 Bin

2 Qin
2,680
2,700
2,630

2,720
2 fion

2 oftn
2,570
2,680

Dee.

2,990
2,860
2,840
2,860 
2,770

2,900 
3,180
3,020 
2,540 
2,040

2,480
2,170
2,620 
2,690 
2,910

2,780 
2,290
2,680
2,590
2 OCA

2,610
2,660
3,100
2 QOA

2,810

S nort
3,180
3 oon
2,720
2,680 
3,280

Jan.

2,630
4,670
5,150
4,880 
3,150

3,180 
3,480
4,300 
3,650 
3,580

3,520
3,300
3,280 
3,350 
3,700

4,050 
3,600
2,860
3,050
3,320

3 0QA

2,620
3,190
3 QQA

3,880

3,420
3,630
4,250
3 7KA

3,760 
3,660

Feb.

3,760
4,190
4 540
4* 910
5,530

5,270 
5,150
5,230 
5,190 
4,860

'4,790
4,730
5,150 
4,440 
4,270

5,030 
4,880
4,210
4,790
4 640

4,080
2,880
3,970
5,090
4,300

4,190
5,640
4,910
4,530

Mar.

4,240
4,410
4,350
4,700 
3,300

3,810 
4,100
4,080 
5,210 
6,100

5,550
5,360
5,390 
6,840 
7,300

6,670
5,580
6 400
6,840
6,700

6,230
6,530
o finn
7 Q1 A

9 onn

8 O7A

7,880
8,640
6,780
5,460 
5,800

Apr.

5,830
5,930
5,360
5,090 
5,420

5,580 
5,710
6,030
5,800 
6,400

6,920
7,020
6,060 
6,780 
6,600

6,810 
7,160
7,260
6,950
6,190

7 73fl
7,620
7,090
6,600
7,230

7,590
7,880
8,760
9,360

May.

9,320
10,500
10,300
10,500 
14.300

13,600 
13,300
14,800 
17,600 
19,800

19,500
20,100
21,700 
24,900 
25,300

25,700 
25,700
25,400
24,200
23,100

22,000
22,500
22,200
22 200
22^000

21,500
20,900
on onn
20,900
20,900 
20,600

June.

19,800
19,600
19,000
18,600 
17,400

17,200 
17,600
18,600 
19,400 
20,100

20,500
22,300
24,900 
26,900 
27,900

29,400 
30,100
30,700
30,700

  sn 7fln

30,400
29,800
28,900
27,100
24,700

23,400
23,000
21,600
19,200
18,400

July.

18,800
17,500
17,700
14,900 
12,200

13,300 
14,600
15,200 
14,700 
13,600

12,400
11,700
10,800 
8,570 
8,260

9,000 
8,640
7,700
6, BOO
6,400

6,360
6,130
4,470
4,500
4,700

4,470
4,580
4,050

4,850 
4,470

Aug.

4,580
4,020
4,080
4,330 
3,650

4,080 
3,220
3,600 
4,530 
5,000

3,830
4,560
4,380 
4,470 
4,470

4,300 
3,730
3,910
4,530
4,670

4,820
3,890
4,240
4,130
4,020

4,670
4,210
4,100
4,020
4,500 
4,020

Sept.

4,080
4,210
4,160
4,470 
4,640

4,470 
3,580
4,910 
4,790 
4,080

4,130
4,440
3,830 
4,160
4,000

4,300 
4,530
4,560
4,380
4 850

4 560
3,500
4,020
4,160
4,210

4,210
4 QQrt

4; 940
4,610
3,970

Monthly discharge of Missouri River at Fort Benton, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

December. ...............................................

March. ...................................................

May......................................................

July.....................................................

1919-20.

November. ...................................... ......
December. ...............................................

April. ....................................................
May......................................................

July.....................................................

Discharge in second-feet.

Maximum.

5,910 
6,360 
6,440 
6,600 
6,350 

10,100 
10,300 
13,900 
11,900 
3,690 
2,230 
2,870

13,900

2,860 
3,400 
3,320 
5,150 
5,640 
9.600 
9,360 

25,700 
30,700 
18,800 
5,000 
4,940

30,700

Minimum.

4,460 
4,040 
3,150 
3,270 
2,920 
4,040 
6,340 
4,370 
2,090 
1,690 
1,420 
1,440

1,420

1,700 
2,260 
2,040 
2,620 
2,880 
3,300 
5,090 
9,320 

17,200 
4,050 
3,220 
3,500

1,700

Mean.

5,190 
5,320 
5,150 
5,000 
5,060 
6,230 
7,980 
9,040 
5,500 
2,430 
1,870 
2,070

5,070

2,440 
2,790 
2,770 
3,620 
4,660 
6,100 
6,720 

19,600 
23,600 
9,540 
4,210 
4,300

7,520

Kun-off 
in 

acre-feet.

319,000 
317,000 
317,000 
307,000 
281,000 
383,000 
475,000 
556,000 
327,000 
149,000 
115,000 
123,000

3,670,000

150,000 
166,000 
170,000 
223,000 
268,000 
375,000 
400,000 

1,210,000 
1, 400, 000 

587,000 
259,000 
256,000

5,460,000
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BOULDER RIVER BASIN. 

BOULDER RIVER NEAR BASIN, MONT.

LOCATION. Near center of east line of sec. 17, T. 6 N., R. 5 W., just below mouth of 
Cataract Creek and 1£ miles below railway station at Basin, Jefferson County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 6, 1919, to September 30, 1920; fragmentary.
GAGE. Vertical staff; read by John Brookins and Theodore Stroski.
DISCHARGE MEASUREMENTS. Made by wading at gage or from cable bridge half a 

mile upstream and above mouth of Cataract Creek.
CHANNEL AND CONTROL. Control affected by beaver dams.
EXTREMES OF DISCHARGE. 1919-20: Maximum stage recorded, 3.82 feet June 19, 

1920 (discharge, 583 second.-feet); minimum stage, 1.95 feet July 4-6, 1919 (dis­ 
charge, 0.6 second-foot). '

ICE. Records discontinued during winter.
DIVERSIONS. None.
REGULATION . None.
ACCURACY. Stage-discharge relation shifting. Standard rating curve not well de­ 

fined; shifting-control method used. Gage read to hundredths twice daily prior 
to April, 1920; once daily to tenths for remainder of year. Records poor.

Discharge measurements of Boulder River near Basin, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919.

July 17

Sept. 18
Oct. 21

Made by 

C.S.Heidel.. ..........
W. A. Lamb.. .........
C.S.Heidel............
Lamb and Tuttle. .....
C. S. Heidel... ........

Gage 
height.

Feet. 
1. 38
2.10
2.29
2.26

Dis­ 
charge.

Sec.-ft. 
110

9.2

6.4
91 9

Date.

1920.

July 22
Sept. 3

Made by 

W. A. Lamb.. .........

C.S.Heidel............
G.H.Ellis.. ...........

Gage 
height.

Feet. 
3.47
3 QO

O OR

2.04

Dis­ 
charge.

Sec.-ft.
097

583

, in second-feet, of Boulder River near Basin, Mont., for the years ending 
Sept. SO, 1919 and 1920.

Day.

1919. 
1................
2...............

5...............

7...............

g
10...............

11...............

i i

15...............

"June.

105
94
86
79
86

89
125
1 1Q

130
97

July.

3.0
2.1
1.5
.6
.6

.6
1 9

1.2
1.5

1.8
1.5
1 R

2.1
2.4

Aug.

44
40
13
8.1

15

18
13
9.8
8.1
9.8

8.1
15
9.8

13
15

Sept.

32
34
34
32
26

18
17
15
17
11

6.4
2.4
2.1
4.7
8.1

Day.

1919. 
16...............
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

June.

102
84
62
40
18

6.4
6.4
ai
9.8
6.4

9.8
13
15
13
11

July.

2.7
6.4

11
8.1

15

15
13
11
11
6.4

3.0
8.1

15
24
34
44

Aug.

2.7
6.4

11
11
11

17
20
28
26
28

34
36
38
42
42
38

Sept.

9.8
9.8
9.8
6.4
3.0

11
2.4
2.7
3.0
2.7

1.8
1.5
1.5
1.8
2.7
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Daily discharge, in second-feet, of Boulder'River near Basin, Mont., for the years ending 
Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1...........................
2...........................
3. ..........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

11
17
24
28
26
f)A

28
22
15
13

8.1
fi 4
11
15
8.1

6 4
6.4
6.4
9.8
11

is
17
15
18
15
13 '
9.8
8.1
6.4
9.8

13

Nov.

17
17
18
24"*4

40
40
44
44
4Q

11
dA
40
49

11

51
53
58
60
62

. 62
58
55
d
51

49
49
47
44
44

Dec.

M.
40
44
42
36

36

Apr.

67
74

86
105

. 110
142
133

122
181
175
145
136

122
122
139
169
184

175
151
142
139
133

130
139
151
172

May.

397

'

June.

568
564

531
495
462
426
426

389
356
320
320
317

July.

317
282
250
247
91 **

181
151
148
148

116
116
175
142
113

113
110
110
169
134

100
66

Aug. Sept.

25

Monthly discharge of Boulder River near Basin, Mont., for the years ending Sept. 30,
1919 and 1920.

Month.

1919

July......................................................

1919-20.

April 4-29... .............................................
June 19-30. ...............................................
July 1-22.. ...............................................

Discharge in second-feet.

Maximum.

130 
44 
44 
34

28 
62
44 

184 
568 
317

Minimum.

6.4 
.6 

2.7 
1.5

6.4
17 
36 
67 

317
ee

Mean.

56.6 
8.10 

20.3 
11.0

14.2 
44.6 
40.3 

136 
431 
160

Run-off in 
acre-feet.

2,810 
498 

1,250 
654

5,210

873 
2,650 

480 
7.010 

10,300 
6,980
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MADISON RIVER BASIN. 

MADISON RIVER NEAR YEIXOWSTONE, MONT.

LOCATION. In sec. 5 (approximately), T. 14 S., R. 6 E. Montana meridian, 250 feet 
upstream from old footbridge at fording place of old Gallatin trail, just north of 
stage road to Yellowstone, in front of Riverside ranger station, and about 4 miles 
east of Yellowstone and west boundary of Yellowstone National Park. Gibbon 
and Firehole rivers unite to form the Madison 8 miles upstream.

DRAINAGE AREA. 410 square miles (measured on topographic maps).
RECORDS AVAILABLE. June 16, 1913, to September 30, 1920.
GAGE. Friez water-stage recorder installed October 20, 1918, on left bank. Prior to 

October 10, 1918, a vertical staff at different datum located on left bank 500 
feet below recording gage was used exclusively. On account of unfavorable 
conditions caused by ice and snow in the vicinity of the recording gage, the staff 
was used December 1, 1918, to May 27, 1919, and November 2, 1919, to June 4, 
1920. Read by park rangers from the Riverside ranger station.

DISCHARGE MEASUREMENTS. High-stage measurements made from cable one-third 
mile below gage, installed September 9, 1917. Previous to this date high-stage 
measurements made from old footbridge 250 feet upstream from gage. Medium 
and low stage measurements made by wading.

CHANNEL AND CONTROL. One channel at all stages. Bed of stream is gravel and 
boulders; somewhat rough; control at recorder and staff gage is different but is 
believed to be permanent. Aquatic growth is present during greater part of 
year and during summer affects the stage-discharge relation.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, from water-stage recorder, 4.35 feet at 11 a. m. May 29 (discharge, 1,110 
second-feet); minimum stage, 3.67 feet at 2 to 10 a. m. July 23 (discharge, 316 
second-feet).

Maximum stage recorded during year ending September 30, 1920, from water- 
stage recorder, 4.58 feet at noon June 9 (discharge, 1,510 second-feet); minimum 
stage, 1.19 feet January 11-15 and February 10 (discharge, 353 second-feet).

1913-1920: Maximum stage recorded, 2.64 feet (vertical staff) at 6 p. m. June 
10, 1917 (discharge, 1,950 second-feet); minimum stage, July 23, 1919.

ICE. Stage-discharge relation not seriously affected by ice. Temperature of water 
except during extremely cold weather kept above freezing point by numerous 
hot springs and geysers.

DIVERSIONS. None above station.
REGULATION . None.
ACCURACY. Stage-discharge relation practically permanent except for a slight change 

assumed to have occurred October 5,1918, and slight change at site of water-stage re­ 
corder which occurred during period when staff gage was used in winter of 1919-20.. 
For records obtained from staff gage a fairly well-defined rating curve was used 
October 1-4, 1918, and a curve well-defined between 350 and 1,500 second-feet 
was used October 10-19, 1918, December 1, 1918, to May 27, 1919, and November 
2, 1919, to June 4, 1920. For records obtained from water-stage recorder rating 
curves well defined between 350 and 800 second-feet were used October 20 to 
November 30, 1918, May 28 to November 1, 1919, and June 5 to September 30, 
1920. Operation of water-stage recorder fairly satisfactory. Staff gage read to 
quarter-tenths once daily; records believed to be reliable. Daily discharge 
ascertained by applying daily gage height to rating table. For period when water- 
stage recorder was operated the mean daily gage height was obtained by inspection 
of recorder graph. Shifting-control method used October 5-9, 1918. Records 
good for periods when water-stage recorder was in operation; fair for periods when 
records from staff gage were used.
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Discharge measurements of Madison River near Yellowstone, Mont., during the years
ending Sept. SO, 1919-20.

Date.

1918.
Oct. 16

19

1919.
Aug. 8
Sept. 8

Made by 

T. R. Newell.....
.....do............

C. G. Paulsen.....
E.C.Howard....

Gage height
in feet.

Inside 
staff 

gage at 
Friez
gage
shel­
ter.

3.96
3.94

3.74
3.73

Old
staff
gage.

Feet.
1.48
1.46

1.22
1.23

Dis­ 
charge.

Sec.-ft.
610
594

377
384

Date.

1920.
June 29
July 30
Sept. 7

Made by 

L. L. Bryan......
Paulsen and Hoyt
Bryan and Haugse

Gage height
in feet.

Inside 
staff 

gage at 
Friez
gage
shel­
ter.

3.97
3.79
3.80

Old
staff
gage.

Feet.
1.54
1.36
1.38

Dis­ 
charge.

Sec.-ft.
676
477
478

Daily discharge, in second-feet, of Madison River near Yellowstone, Mont., for the 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
is.....:........
19..............
20..............

21.:............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
20..............
31..............

Oct.

535
497
497
535
505

550
816
671
630
600

600
600
600
550
600

600
630
650
600
557

545
591
614
580
545

514
492
492
492
492
492

Nov.

492
492
492
492
492

492
492
492
492
492

492
492
492
503
534

514
482
492
524
534

545
503
492
410
400

420
430
440
440
440

Dec.

503
458
458
458

' 458

458
458
458
476
476

476
476
458
458
476

458
458
458
440
440

440
440
416
416
416

392
392
392
416

Jan.

458
458
416
392
392

392
376
376
376
376

376
376
376
376
376

376
376
376
392
376

376
376
376
376
376

376
376
392
392
370
376

Feb.

376
376
376
376
376

376
376
376
376
376

416
416
392
392
392

392
392
392
392
392

392
392
392
416
392

392
416
416

Mar.

416
416
416
416
416

416
458
440
440
440

440
440
416
458
440

440
440
458
416
440

440
458
458
458
458

4W
458

458
458
530

Apr.

503
503
503
530
530

503
458
458
440
458

458
458
458
458
440

416
440
503
550
550

530
550
550
700
670

TV\

700
750
700

May.

650
650
650
600
570

600
570
600
650
750

650
670
650
700
771

832
750
750
853
907

961
853
853
853
853

QC1

961
079

720

June.

684
626
591
580
545

524
503
524
503
482

472
461
461
472
472

461
461
450

450

450
420
420
410
400

OAA

390
Q7A

380

'July.

380
380
390
400
420

420
420
420
420
420

420
420
360
350
340

340
340
340
332
324

324
316
324
324

324
OOy»

370
400
370

Aug.

380
410
450
430
390

380
380
380
380
420

ion
370
380
380
380

380
380
380
OQrt

380

Af\f\

380
380
380
380

OQA

380
380
380
380
390

Sept.

420
450
440
420
44fl

ton
390
390
400
380

380
380
370
370
370

370
380
OQA

380
*>7A

Q7A

Q7A

370
*>7A

Q7A

370
450
420
440
-
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Daily discharge, in second-feet, of Madison River near Yellowstone, Mont., for the years 
ending Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1. .............
2..............
3..............
4..............
5..............
t... ...........
7. .............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20. .............
21..............
22..............
 23..............
24..............
25..............
 26..............
27..............
28..............
29..............
30..............
31..............

Oct.

514
450
380
370
370
360
360
360
370
370
360
380
440
450
430
410
400
400
420
420
440
472
524
492
492
492
492
492
492
492
492

Nov.

492
440
458
503
503

458
416
416
416
416
416
416
416
416
416
416
416
416
416
392
392
392
376
376
376
376
376
376
392

Dec.

392
392
392
392
392
*>QO

392
392
*>QO

385

400

408

392
392
392
432

408
408
408

Jan.

OQO

392
392
OQO

392
376
376
376
376
376
353
QCO

353
qcq

353
376
376

376
376
376
376
376
376
392
OQO

392
408

OQO

Feb.

392
392
392
392
392
*>QO

392
392
376
353
376
376
392
392
392
392

392
392
392
392
392
392
392
392
392
392
392
376

Mar.

392
392
392
392
392
QCO

376
392
QQO

432
408
392
392
392
432
432
408
408
392
392
392
432
432
432
408
408
392
392
392
392
392

Apr.

392
392
376
392
408
408
408
458
432
432
432
458
432
432
432
432
392
392
392
408
408
392
392
392
392
392
392
392
408
432

May.

476
458
432
458
476
4XU

521
521
620
720
750
720
720
750
750
750
822
928
822
875
983
928

1.100
1,220
1,150
983
971
958
946
933
921

June.

908
896
918
928

1,160
1,230
1,300
1,370
1,440
1,370
1,370
1,370
1,300
1,240
1,170
1,100
1,160
1,160
r,ioo
970
918
918
918
879
814
775
674
686
662
698

July.

723
650
614
602
590
602
557
535
524
535
546
568
557

. 535
524
557
557
524
579
546
502
502
502
524
524
513
491
491
502
491
524

Aug.

535
513
546
502
480
460
450
450
460
470
513
491
460
440
440
430
440
430
430
430
420
420
410
400
410
440
430
430
420
410
400

Sept.

400
400
400
400
423
446

470
MS
502
440

410

410
400
40^
40°
4204-0

410
410
4?0
470
4£*

470
4j<\
470
460

NOTE. Discharge estimated because of ice Dec. 30, 31, 1918, Dec. 10-21, 1919, Jan. 2-3 and 7-8, 1920. 
Discharge interpolated May 27 to June 1, June 13-15, Aug. 29-30, and Sept. 5-6,1920. Braced figures shov 
mean discharge for periods included.

Monthly discharge of Madison River near Yellowstone, Mont., for the years ending
Sept, 30, 1919 and 1920. 

[Drainage area, 410 square miles.]

Month.

1918-19.

April..............................
May...............................

July...............................
August. ...........................

1919-20. 
October. ..........................
November ........................

March.............................

May...............................

July.......................:.......

September ........................

The year. ...................

Discharge in second-feet.

Maximum.

816 
545 
503 
458 
416 
530 
750 
972 
684 
420 
450 
450

  972

524 
503 
432 
408 
392 
432 
458 

1,220 
1,440 

723 
546 
513

1,440

Minimum.

492 
400 
392 
376 
376 
416 
416 
570 
370 
316 
370 
370

316

360 
376

353 
353 
353 
376 
432 
662 
491 
400 
400

353

Mean.

570 
483 
445 
386 
391 
444 
541 
764 
472 
366 
388 
393

471

.432 
419 
396 
380 
388 
401 
410 
779 

1,050 
548 
450 
437

507

Per
square 
mile.

1.39 
1.18 
1.09 
.941 
.954 

1.08 
1.32 
1.86 
1.15 
.893 
.946 
.959

1.15

1.05 
1.02 
.956 
.927 
.946 
.978 

1.00 
1.90 
2.56 
1.34 
1.10 
1.07

1.24

Run-off.

Inches.

1.60 
1.32 
1.26 
1.08 
.99 

1.24 
1.47 
2.14 
1.28 
1.03 
1.09 
1.07

15.57

1.21 
1.14 
l.ll 
1.07 
1.02 
1.13 
1.12 
2.19 
2.86 
1.54 
1.27 
1.19

16.85

Acre-feet.

35,00') 
28,700 
37,400 
23,700 
21,700 
27,300 
32,200 
47,000 
28, 101 
22,501 
23,901 
23,401

341,001

26,601 
24,901 
24,301 
23,401 
22,301 
24,70i1 
24,4011 
47,90H 
62, 50i1 
33, 701 
27,701 
26,00(1

368,001
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CHOW CHEEK BASIN. 

CROW CREEK NEAR RADERSBTTRG, MONT.

LOCATION. In NW. 1 sec. 25, T. 6 N., R. 1 W., 300 feet below mouth of Slim Sam 
Greek, about 5 miles northwest of Radersburg, Broadwater County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 25, 1919, to September 30, 1920.
GAGE. Overhanging wire gage on left bank; read by William Gray.
DISCHARGE MEASUREMENTS. Made from foot log or by wading.
 CHANNEL AND CONTROL. Bed of stream composed of gravel and boulders; perma­ 

nent. No well-defined control. Both banks are high and not subject to overflow.
JExTREMEs OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 1.30 feet May 25 and 26 (discharge, 118 second-feet); minimum stage 
0.18 foot September 17, 22, and 24 (discharge, 5.7 second-feet).

Maximum stage recorded during year ending September 30,1920, 3.20 feet June 
8 (discharge, 817 second-feet); minimum stage 0.18 foot October 20 (discharge, 
5.7 second-feet).

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. None of importance above gage but all normal flow diverted below.
HEGULATION . None.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined 

between 6 and 332 second-feet. Gage read once daily to quarter-tenths. Daily 
discharge ascertained by applying gage height to rating table. Records good.

Discharge measurements of Crow Creels near Radersburg, Mont., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
June 10
July 23
Oct. 18

Made by 

C. S.Heidel............
.....do.................
Heidel and Steere ......

Gage 
height.

Feet. 
0.70
.28
.31

Dis­ 
charge.

Sec.-ft. 
33.8
7.6
7.9

Date.

1920.

Aug. 10

Made by 

Heidel and Ellis.......

Gage 
height.

Feet. 
1.75
.70

Dis­ 
charge.

Sec.-jt. 
247
28.6

Daily discharge, in second-feet, of Crow Creek near Radersburg, Mont., for the years 
ending Sept. 30, 1919 and 1920.

Day.

1919. 
1............
2......... ..
3... .........
4......... ..
5............

6......... ..
7............
8............
9............

10............

11.........
12...........
13............
-14. ........ .
15......... ..

May. June.

79
79
79
79
79

79
64
64
51
32

52
66
81
81
66

July.

11
12
13
12
10

9.1
12
12
11
13

10
9.1
8.4
8.4
9.1

Aug.

6.7
6.7
6.7
6.7
6.7

6.7
6.7
6.9
6.7
7.1

7.1
7.1
6.7
7.6
7.6

Sept.

6.9
6.5
6.5
6.5
6.9

6.9
6.9
8.8
8.8
6.9

6.5
6.0
6.0
6.2
6.7

Day.

16............
17............
J8.... ........
19............
20............

21............
22............
23............
24............
25............

26............
27............
28. ...........
29............
30............
31............

May.

118

118
97
97
118
79
79

June.

47
59
.52
32
25

18
12
12
12
13

13
12
13
12
13

July.

8.4
7.8
7.8
6.9
8.1

7.4
6.9
6.9
7.4
7.4

7.4
7.4
7.4
6.9
6.7
8.8

Aug.

6.7
7.1
6.9
6.9
6.7

8.4
7.1
6.7
6.7
6.7

6.5
8.8
6.5
6.0
6.0
6.0

Sept.

6.2
5.7
6.7
6.7
6.2

6.7
5.7
6.7
5.7
6.2

6.2
6.7
6.2
6.2
6.7
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Discharge measurements of Crow Creek near Radersburg, Mont., during the years ending 
Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1....................................
2....................................

4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....'................................

Oct.

6.7
7.1
7.3
7.3
6.9

6.4
6.4
6.4
6.4
8.4

7.3
6.4
7.3
7.3
7 3

6.9
6.4
7.1
7.8
5.7

Mar.

9.4

9.4
14
14
11
10

11
20
31
25
20

20
20
19
1Q

18
43

Apr.

26"

40
55
46
49

46
38
38
43
55

41
38
43
55
61

49
38
32
34
55

55
52
49
66
49

38
49
414
no

88

May:

95
95
56
86
105

105
128
140
166
196

128
196
105
116
128

153
244
261
271
228

278
312
295
312
261

244
312
436
494
312

June.

281
298
264
281
281

440
557
817
750
619

794
705
470
505
632

513
513
498
475
156

261
150
274
385
281

274
178
228
209
228

July.

181
184
153
128
132

128
114
83
86
81

153
83
153
11

790

24
11
11
10
10

49
44
38
35
40

51
35
10
7.8

11
7.6

Aug.

36
18
12
12
20

12
12
30
11
12

36
35
21
33
30

25
33
25
10
9.7

25
23
21
23
18

11
18
16
23
21
23

Sept.

14
17
17
23
21

18
21
17
16
18

17
21
18
16
20

15
15
19
18
13

21
15
15
12
15

12
17
21
25
17

NOTE. Stage-discharge relation affected by ice Oct. 21 to Mar. 14; discharge not computed.

Monthly discharge of Crow Creek near Radersburg, Mont., for the years ending Sept. 80,
1919 and 1920.

Month.

1919. 
May 25-31................................................

July.....................................................

The period. . .......................................

1920.

March 15-31.. ...........................................

July.....................................................

Discharge in second-feet.

Maximum.

118 
81 
13
8.8 
8.8

8.4 
43 

414 
494 
817 
790 

36 
25

Minimum.

79 
12 
6.7 
6.0 

  5.7

5.7 
9.4 

26 
56 

150 
7.6 
9.7 

12

Mean.

101 
45.9 
9.02 
6.88 
6.58

6.94 
18.5 
61.2 

210 
411 
92.1 
21.1 
17.5

Run-off in 
acre-feet.

1,400 
2.730 

555 
423 
392

5,500

275 
624 

3,640 
12,900 
24,500 
5,660 
1,300 
1,040
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PRICKLY PEAR CREEK BASIN.

TENMILE CHEEK STEAK RIMINI, MONT.

In NE. £ sec. 20, T. 9 N., R. 5 W., opposite Moose Creek ranger station, 
500 feet above mouth of Moose Creek, and 3 miles north of Rimini, Lewis and 
Clark County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. March 13, 1915, to September 30, 1920.
GAGE. Friez water-stage recorder on left bank opposite ranger station; inspected by 

D. H. Lewis, forest ranger. March 4, 1918, gage moved 75 feet downstream to 
concrete control and set at a different datum.

DISCHARGE MEASUREMENTS. Made from footbridge at original location or by wading.
CHANNEL AND CONTROL. Gage at concrete control which is permanent. Stage- 

discharge relation, slightly affected by growth of moas in late summer. Right 
bank subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 1.35 feet at 8 p. m. May 20 (discharge, 80 second-feet); 
minimum stage, 0.28 foot September 12 (discharge, 1.1 second-feet).

Maximum stage during year ending September 30, 1920, 2.11 feet June 8 (dis­ 
charge, 251 second-feet); minimum stage, 0.19 foot September 22 (discharge, 0.9 
second-foot).

1915-1920: Maximum stage, 4.87 feet at 2 p. m. May 15, 1917 (discharge, 948 
second-feet); minimum stage in 1920.

ICE. Stage-discharge relation affected by ice; gage not read during winter.
DIVERSIONS. Small ditch diverts in summer for water supply of Helena.
REGULATION. Small reservoir of water-supply system of Helena is above the station 

but operation of reservoir has probably little, if any, effect upon the flow past the 
gaging station.

ACCURACY. Stage-discharge relation slightly affected by moss in 1919. Rating 
curves well defined; shifting-control method used August 26 to September 30, 
1919. Operation of water-stage recorder satisfactory except as shown in footnote 
to table of daily discharge. Daily discharge ascertained by applying to rating 
table daily mean gage height obtained by inspection of recorder graph. Records 
good.

Discharge measurements of Tenmile Creek near Rimini, Mont., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Mar. 12
Apr. 7

9
21 

May 7
20

25 
July 5 

18 
Aug. 12
Sept. 2
Oct. 7
Dec. 31

Made by 

W. A. Lamb...........
.....do.................
.....do................. 
.....do.................
.....do.................

.....do................. 

.....do................. 

.....do................. 

.....do.................

.....do.................

W. A. Lamb...........

Gage 
height.

Feet.
(a)

oQ.82
.65
.37 

1.01
1.25
.74
.60 
.41 
.39 
.32
.35
.34

o.05

Dis­ 
charge.

Sec.-ft. 
6.1
8.8

11.0
23.4 
32.6
62
16.2
9.1
4.6 
4.0 
2.2
2.3
2.0
3.1

Date.

1920.

24
Feb. 14
Mar. 6 
Apr. 24
May 11

18
June 10 
July 10

Made by  

W. A. Lamb...........
.....do.................
.....do.................
.....do................. 
.....do.................

.....do................. 

.....do.................

Gage 
height.

Feet. 
ofl.43

o.36
o.40 
.60

1.56
2.00
1.98 
.81

Dis­ 
charge.

Sec.-ft. 
3.0
4.6
2.0
2.3 
9.1

110223'
211 
18.6

Stage-discharge relation, affected by ice.
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Daily discharge, in second-feet, of Tenmile Creek near Rimim, Mont., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.. ............
2...... ........
3..............
4... ...........
5..............

6..............
7. .............
8..............
9..............

10. .............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27. .............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

2.4
2.8
3.2
4.0
4 4
4.8

3.2
4.0
3.7
3.2
2.5

2 e

2.5
2.2
2.1
2.4

2.9
3.2
4 2
4.2
3.7

3.2
3.1
2.9
2.8

Nov.

5.2
5.7
6.2
6.2

  8.0

2.2
2.4
2.7
3.0
3.2

3 0

3.2
3.2

Dec.

....

11

Jan.

4 f) 4.0

7.1

Feb.

.......

2.6

Mar.

3 9

Apr.

8.8

11.0

12.6
13.4
14.5
17 9
22

23
23
26
31
36

42
48
54
60
60

9.8
9.8

10
15
18
17
16

May.

57
56
49
39
39

38
39
38
44
44

39
36
3*
35
48

50
51
53
54
67

68
64
57
50
44

37
32
30
41
39
31

16
14
14
16
20

28
44
65
76
99

113
117
103
117
146

175
208
208
194
199

219
208
199
197
183

163
205
231
203
1S3
153

June.

30
26
24
24
21

20
17.3
14.0
13.0
12.6

14.0
17.9
15.6
12.6
10.7

- 9.5
8.7
8.7
8.7
6.8

6.3
6.8
6.8
6.6
9.9

7.6
6.8
5.6
5.0
4.6

126
107
107
119
186

205
236
251
228
211

208
208
202
197
191

213
211
188
US
115

107
 9
94
81
69

54
44
43
44
53

July.

4.6
3.8
4.8
4.8
4.6

5.0
4.6
4.3
4.1
3.8

3.8
4.1
4.1
4.1
4.1

4.1
4.1
4.1
4.1
4.1

3.8
4.1
3.8

3.6

3.0
2.4
1.8
1.8
1.8
2.5

44
37 .
32
26
20

18
16
14
11
19

18
20
21
17
17

16
7.1
6.9
6.7
6.5

6.4
6.2
6.0
5.8
5.5

5.3
4.2
3.7
3.7
3.7
4.2

,Aug.

2.2
3.4
2.7
2.7
2.5

2.2
2.0
1.8
1.8
2.5

2.5
2.5
2.5
2.2
2.2

2.2
2.2
2.2
2.2
2.0

2.2
2.0
2.0
2.1
2.1

2.2
2.0
2.0
1.8
1.8
3.7

4.2
4.0
3.7
3.2
2.9

3.1
3.2

Sept.

2.0
2.2
2.5
2.5
2.2

2.2
2.5
3.2
3.8
2.9

2.0
1.1
1.8
2.2
2.5

2.0
1.7
1.7
1.6
1.6

1.6
2.0
1.8
1.7
1.9

2.1
2.3
2.5
2.5
2.7

1.3
2.2
1.7

1.6
1.6
1.3
1.2
1.1

1.0
.9
1.0
1.4
2.8

4.0

NOTE. No gage-height record Oct. 30, 31, Nov. 1, 2,1918, Apr. 26, 27, July 13-17, 26, 27, Aug. 24, 25, Sept. 
10, 11, 2,5-27, Nov. 2-1, 1919; July 18-23, Sept. 19-21, 1920; discharge interpolated. During year ending 
Sept. 30, 1920, water-stage recorder operated Oct. 1-20, Nov. 1, 5-8, Apr. 24, July 24, Aug. 7, Sept. 13-18, 
22-26; for remainder of year staff gage read at irregular intervals.



PRICKLY PEAR CREEK BASIN. 31

.Monthly discharge of Tenmile Creek near Rimini, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
'October 26-31............................................

'ily.....................................................

September. ..............................................

1919-20. 
October 1-20........................;.............;......

April 24-30... ............................................
May......................................................

July.....................................................
August 1-7. ..............................................
Sep t ember 13-26 ..........................................

Discharge in second-feet.

Maximum.

4.8 
8.0 

68 
30 
5.0 
3.4 
3.8

4.2 
3.2 

18 
231 
251 
44 
4.2 
4.0

Minimum.

2.4 
5.2 

30 
4.6 
1.8 
1.7 
1.1

2.1 
2.2
9.8 

14 
43 
3.7 
2.9 
.9

Mean.

3.60 
6.26

45.3 
12.7 
3.78 
2.21 
2.18

3.06 
2.89 

13.7 
133 
145 
13.8 
3.47 
1.65

Run-off 
in 

acre-feet.

42.8 
62.1 

2,790 
756 
232 
136 
130

121 
45.9 

. 190 
8,180 
8,630 

848 
48.2 
45.8

TENMILE CREEK NEAR HELENA, MONT.

LOCATION. In SW. I SE. J sec. 22, T. 10 N., R. 4 W., opposite Broadwater Hotel,
near Helena, Lewis and Clark County. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 8, 1908, to September 30, 1920. 
GAGE. Staff on right bank; read by Henry Johnson. 
DISCHARGE MEASUREMENTS. Made by wading or from highway bridge 500 feet below

CHANNEL AND CONTROL. Bed of stream composed of coarse gravel and boulders;
shifts occasionally. No well defined control.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Septem­ 
ber 30, 1919, 2.95 feet at 7.50 a. m. April 27 and at 7.45 a. m. April 29 (discharge,
76 second-feet); no flow June 26 to September 30. 

Maximum stage recorded during year ending September 30, 1920, 4.50 feet on
May 18 (discharge, 364 second-feet); minimum stage, 2.00 feet December 1-20
(discharge, 0.5 second-foot).

1908-1920: Maximum stage recorded, 5.60 feet at 6.30 p. m. May 28, 1917
(discharge, 865 second-feet); no flow afternoon of July 10, 1918, and June 26 to
September 30, 1919.

ICE. Stage-discharge relation slightly affected by ice. 
DIVERSIONS. Part of water supply for city of Helena is taken from Tenmile Creek

above station. Two irrigation ditches also take water from creek above gage.
Entire low-water flow is appropriated and used before it reaches mouth of creek. 

REGULATION . None. 
ACCURACY. Stage-discharge relation permanent during 1919 but changed during 1920.

Rating curve well defined; shifting-control method used November 18-21, 1919,
and June 21 to July 24, 1920. Gage read to half-tenths twice daily in 1919 and to
tenths once daily in 1920. Daily discharge ascertained by applying daily mean
gage height to rating table. Records good.
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Discharge measurements of Tenmile Creek near Helena, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Feb. 8

10
Mar. 8
Apr. 21

Nov. 18

Made by 

W. A. Lamb...........

Gage 
height.

Ft. 
2.26
O OQ

2.26
2.63
1.70
2.08
2.10

Dis­ 
charge.

Sec.-ft. 
7.4

10.0
7.1

27.5
.5

3.1
2.4

Date.

1920. 
Jan. 24
Mar. 11
Ma\r 4

12
15

July 17

Made by 

W. A. Lamb...........
.....do..................
.....do.................
A. H.Tuttle... ........
.....do..................
W. A. Lamb...........

Gage 
height.

Ft. 
2.17
2.18
2.64
4.10
3.94
2.35

Dis­ 
charge.

Sec.-ft. 
2.9
4.6

39.3
303
248
19.1

Daily discharge, in second-feet, of Tenmile Creek near Helena, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.. .................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
g
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19
20...................

21...................
22...................
23...................
24...................
25...................

26
27...................
OQ

29
3ft
31...................

Oct.

9.5
9.5
9.5
9.5
9.5

9. '5
9.5
9.5
9.5
9 r

9.5
8.7
9.5
9.5
9.5

9.5
13
9.5
9.5
11

9.5
9.5
9.5
9.5
9.5

9.5
9.5
9.5
9.5
9.5
9.5

Nov.

9.5
9 K

11

9.5
11

7.5
7 f\

13
8.7
9 K

9 K

& K

7.5
9.5
9 e

9.5
9.5
7.5
9 K

9 K

9.5
7.5
4 9
4.0
4.0

3.0
3.3
4.8
8.7
10

Dec.

10
0 fj

10
10
10

10
10
6.8
6.8
4.8

3 0

3.5
3.5
o rr

10

6.8
2.7
0 ft

3 0

3.5

3.5
3.5
3.5
3.5

10
10
10
10
3 K

4.8

Jan.

6.8
6.8
6.8
14
10

10
14
14

. 11

11
10
10
8.7

11

11
10
10
10
10

10
10
10
10
6.8

8 7
6.8
6.8
3.5
48
4.8

Feb.

6.8
6.8
22
3.5
3.5

6.8
6.8
6.8
11
10

6.8
6.8
6.8
8.7
6.8

48
3.5
3.5
8.7
3.5

3.5
10
10
3.5
3.5

3.5
3.5
4.8

Mar.

6.8
6.8
6.8
6.8
3.5

3.5
3.5
4.8
16
3.5

3.5
3.5
6.8
10
10

3.5
3.5
6.8
10
10

6.8
10
11
14
10

6.8
  6.8

10
17
17
26

Apr.

26
22
26
34
28

22
17
14
14
14

17
14
14
14
10

8.7
14
24
26
36

34
36
38
41
57

67
72
63
69
63

May.

59
57
46
44
44

36
31
24
23
28

24
26
19
22
28

38
48
41
46
44

46
38
38
36
26

24
22
16
17
34
22

June.

16
14
11
9.4
6.8

6.8
3.5
3.4
3.4
3.0

3.5
11
6.8
42
3.4

1.7
.7
.5
.5
.5

.4

.4

.4

.4

.4

.0

.0

.0

.0

.0

July.
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Daily discharge, in second-feet,"of Tenmik Cretfk i&ar Beifena, Mont., for the years 
ending Sept. SO, 1919 and W20 Continued.

Day.

1919-20. 
1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

M... ................
17...................
18...................
19...................
2&...................

21...................
22...................

24
25...................

ft...................

28
29...................
30...................
31...................

Oct. Nov.

2.5
3.7
3.4
3.1

2.8
2.5

2.5
9 i>

Dec.

0.5
.5
.5
.5
.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

Jan.

1

Feb. Mar.

T

2.1
.5

5.6
13

Apr.

5.5
2.5
2.5

.5

2.5
9.5
.9.5

26
46

9.5
7.5

26
26
26

21
16
9.5
9.5

36

26
9.5
9.5
D.5

16

w
16
46

36

May.

46
36
26
38
36
57 '

83
US,
ISO
168

205

264
224
258

304
344
364
324
324

324
324
324
324
284

264m
824

264
264

June.

168,
150
150?
150
205

284
804
304
264

344

slS
244
244

284
264
264
244

236
170
170
136
US

88
78

89

July.

S9
62
52
31
31

32
32
22
4
14

14
14
34
34
is
in
tf
8.7
8.7
8.7

4.9
4.9
4.9
4.9

NOTE. No flow Jane 26 to Sept. 30,1119. Stage-discl&rge relation aflec^d by ice Nov. 23-28 and Itee. 
21.1919, to Mar. 27,1920; discharge not computed. No record Oct. 1 to Nov. 16,1919, and Jan. 4-23,1926. 
Discharge not computed July 25 to Sept. 30,1920.

Monthly discharge 'of Tenmite Creek near Helena, Mont., for the years ending.Sept. SO,
1919 and mo.

Month,

191&-19.

November ...............................................
January

April.....................................................

Jtoe.. ....................................................
July......................................................

1919-20.

December 1-20...... ......................................
March 28-31..............................................

May......................................................

July 1-24...... ...........................................

Discharge in second-feet.

Maximum.

13 
13 
10

8
26 
72 
59 
16 
0 
0 
0

72

3.7 
.5 

13 
46 

364 
304 

89

Minitn"Tn-

9.5 
3.0 
2.7 
3.S 
3.5 
3.5 
8.7 

16 
0 
0 
0 
0

0

2.5 
.5 
.5 
.5 

26 
73 
4.9

Mean.

9.64 
8.25 
6.60 
9.30 
6.65 
8.55 

31.2 
33.9 
3.74 
0 
0 
0

9.83

2.88 
.5 

5.38 
17.1 

223 
202 
24.0

Ruii-off in 
Serb-feet.

593 
491 
406 
672 
369 
526 

1,860 
3,080 

823
 « 

0

7,120

45.7 
19.8 
42.7 

1,020 
13 700 
12,000 
1,140

102724 23 wsp 506  3
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LITTLE PBICKLY PEAB CREEK BASIN.

LITTLE PRICKLY PEAR CREEK NEAR MARYSVILLE, MONT.

LOCATION. In SW. \ sec. 18, T. 12 N., R. 6 W., at highway bridge on ranch of 
Casper Traufer, a quarter of a mile below mouth of Deadman Creek and 6 miles 
northwest of Marysville, Lewis and Clark County.

DRAINAGE AREA. 19 square miles (measured on topographic map).
RECORDS AVAILABLE. May 24, 1913, to September 30, 1920, at present site; April 

12 to May 23, 1913, a quarter of a mile above present site; May 18,1909, to 
December 31, 1911, at station formerly maintained above mouth of Deadman 
Creek.

GAGE. Vertical staff fastened to upstream side of left bridge abutment; read by 
Casper Traufer. For description of gages used at other sites see water-supply 
papers for previous years.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; slightly shifting. No 

well denned control.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Septem­ 

ber 30, 1919, 1.30 feet May 1-3, 22, 24-26, and 29 (discharge, 29 second-feet); 
minimum stage, 0.84 foot August 8-14 and September 2-11 (discharge, 6.7 second- 
feet).

1920: Maximum stage recorded during year ending September .30, 1920, 2.08 
feet May 18 (discharge, 155 second-feet); minimum stage, 0.78 foot February 11 
and March 4-12 (discharge, 4.8 second-feet).

1909-1911; 1913-1920: Maximum stage recorded, 3.8 feet May 25 and 26, 1917 
(discharge, 454 second-feet); minimum stage, 2.28 feet (old gage) March 7-13, 
1911 (discharge, 1.2 second-feet).

ICE. Stage-discharge relation affected very little, -if any, by ice; observations dis­ 
continued during winter.

DIVERSIONS. Two or three small ditches divert water from stream above station.
REGULATION. None.
ACCURACY. Stage-discharge relation not permanent. Rating curve used until May 

7, 1920, well denned; shifting-control method used May 8-14; curve used for 
remainder of year well denned. Gage read to hundredths once daily except 
during high water when it was read twice daily. Daily discharge ascertained 
by applying daily mean gage height to rating table. Records good except from 
October 1 to December 31, 1918, for which they are fair.

Discharge measurements of Little Prickly Pear Creek near Marysville, Mont., during 
the years ending Sept. 30, 1919 and 1920.

Date.

1918. 
Oct. 3

1919. 
June 10
July 15

Made by 

W. A. Lamb...........

.....do..................

.....do..................

Gage 
height.

Ft. 
1.03

1.11
.89

Dis­ 
charge.

Sec.-ft.
14 O

17.0
. 8.3

Date.

1920. 
May 7

15

July 5
Sept. 17

Made by 

.....do..................

C.S.Heidel... .........
.....do..................

/

Gage 
height.

Ft. 
1.36
1.85 
1.78
1.20
.94

Dis­ 
charge.

Sec.-ft. 
33.5

118 
109
37.2
17.6
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Daily discharge, in second-feet,.of Little.Prickly Pear Creek near Marysville, Mont., for 
tfie years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
OA

31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

H.. ............
12..............
1°.
14..............
15..............

16..............
17..............
18..............
10
20..............

91

22.............. 
23..............
24..............
25.............. 

26..............
27..............
9S
29..............
30.............. 
vt

Oct.
1 '

15
IS
15
15
IS

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
13
13

13
13
10

13
13
10

8.0
8.0
8.6
8.6
8.6

8.6
8.6
8.6
8.6
8.0

8.0
8.0
8.0
8.0
8.0

8.0
8.0
7.3
7 3
7.3

7 3
7.3 
7.3
7.3
7.3 

7.3
7.3
i <*
7.3
7.3
7 1

Nov.

13
13
13
13
13

13
12
12
12
12

12

12
12
12

12
11
11
11
11

11
11
11
10
10

10
10
10
10
10

7.3
7.3
7.3
7.3
7.3

8.6
8.6
8.6
8.6
8.6

8.6
8.6
8.6
8.6
8.6

10.1
10.1
9.3
8.6
8.6

8.6
8.6 
8.6
8.6
8.6

......

Dec.

10
10
10
10
10

10
10
10
10
10

10
10

. 10
10
10

10
10
10
10
10

g
g

8

......

......

......

1 Jan.

5.4
5.4
5.4
5.4
5.4

5.4
5.4
5.4
5-4
5.4

5.4
5.4
6.0
6.0
6,0

6.0
6.0
6.0
6.0
5.4

5.4
5.4 
5.4
5.4
5.4 

5.4
5.4
5.4
5.4
5.4 
5.4

Feb.

5.4
5.4
5.4
5.4
5.4

5.4
5.4
5.4
5.4
5.4

4.8
5.4
5.4
5.4
5.4

5.4
5.4
5.4
5.4
5.4

5.4
5.4 
5.4
5.4
5.4 

5.4
5.4
5.4
5.4

Mar.

5.4
5.4
5.4
4.8
4.8

4.8
4.8
4.8
4.8
4.8

4.8
4.8
6.7

10.1
8.0

6.7
5.4
6.0
6.7
6.7

7.3
8.0 
8.0
8.0
7.3 

6.7
6.7
6.7
6.7
6.7 
6.7

Apr.

11
11
11
11
11

10.
10
9.7
9.3
Q o

10
10
10
9 7
10

10
10
10
11
12

12
12
12
13
14

16
20
23
26
26

6.7
6.7
6.7
6.7
6.7

6.7
7.3
8.6
13
12

11
13
16
15
15

15
14
14
16
19

17
16 
16
15
15 

15
16
20
20
19

May.

28
9Q

28
26
25

24
23
21
20
20

21
20
20
19
18

16
18
20
21
21

23
28
28
OQ
OQ

28
26
27
OQ

26
26

19
19
19
19
22

26
35
52
75
85

93
117
123
120
124

138
150
155
145
134

136
139 
140
133
130 

126
118
124
130
121 
109

June.

24
24
23
21
20

19
19
19
19
IS

18
16
16
16
16

16
16
16
16
16

15
15
15
14
14

13
13
12
12
19

102
97
89
86
93

109
112
121
121
115

112
112
112
110
108

106
106
103
97
91

86
82
78
76
71 

69
66
63
58
58

July

12
12
10
10
10

10
10
10
10
10

10
Q O

9 O

Q 3

8.6

8.6
8.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
1 a
7 3

54
50
48
43
43

42
42
39
37
37

38
38
39
40
39

38
38
36
36
36

34
34 
33
29
29 

29
27
26
26
26 
26

Aug.

7.3
7 3
7.3
7.3
7 3

7 °.
7 °.

6.7
6.7
6.7

6.7
6.7
6.7
6.7
7.3

7.3
7.3
s n
S ft

8.0

8.0
ao
8.6
8.6
O A

8.6
8.6
8.6
8.0
8.0
8.0

26
26
26
26
24

24
26
26
26
27

31
29
27
26
26

24
24
24
24
24

24
24 
23
23
23 

21
21
21
21
21 
21

Sept,

8.0
6.7
6.7
6.7
6.7

6.7
6.7
6.7
6.7
6.7

6.7
7 <fc

7 *

7.3
7.S

7.3
7.3
7.3
7.3
7.3

7.3
7.3
7.3
7.3
O A

8.0
8.0
S.&
8.0
8.0

21
21
21
21
21

20
20>
20
IS
1*

1&
18
18
21
20-

20-
1»
1&
1»
IS­

IS
18 
18.
1»
IS 

18
18
18
18-
IS

NOT. Norisoiird Jaft. 1 to Mar. 31 and Nov. 26 to Dec. 31,1919.
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Monthly discharge of Little Prickly Pear Creek near Maryswlle, bfont., for the years 
ending Sept. 30, 1919 and 1920.

Month.

1918-19.

April.....................................................
My. ....................................................
June. ....................................................
July.....................................................

1919-20.

November 1-25. ..........................................

Mftrch. ...................................................
April.....................................................

June.....................................................
July. ..............................................

Discharge in second-feet.

Maximum.

15 
13 
10 
26 
29 
24 '12 
8.6 
8.0

8.6 
10.1 
6.0 
5.4 

10.1 
20 

155 
121 
54 
31 
21

Minimum.

13 
10 
8 
9.3 

16 
12 
7.3 
6.7 
6.7

7.3 
7.3 
5.4 
4.8 
4.8 
6.7 

19 
58 
26 
21 
18

.Mean.

13.9 
11.5 
9.45 

12.7 
23.8 
16.8 
8.98 
7.60 
7.26

7.82 
8.49 
5.54 
5.38 
6.27 

13.3 
99.2 
93.6 
36.5 
24.5 
18.9

Run-off In 
acre-feet.

85, 
6» 
5§if

1,4*1,00

43;
*
42 
341 
30< 
38 
70 

6, I'D

25;1 I'M

LITTLE PRICKLY PEAR CREEK NEAR CANYON CREEK, MONT.

LOCATION. In NW. Jr sec. 9, T. 12 N., R. 5 W., at wagon bridge on Carbis ranch, 
below mouth of Canyon Creek and 1J miles from Canyon Creek post office, Lewis 
and Clark tounly.

DRAINAGE AREA. 180 square miles (measured on topographic map).
RECORDS AVAILABLE. April 1, 1909, to December 31, 1911; April 12, 1913, to Sep­ 

tember 30,1920.
GAGE. Vertical staff attached March 26, 1918, to lower side of left bridge abutment; 

read by Melville Carbis.
DISCHARGE MEASUREMENTS. Made from bridge br by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifts at intervals. No 

well-defined control.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending Septem­ 

ber 30, 1919, 1.20 feet August 1 (discharge, 53 second-feet); minimum stage, 0.26 
foot June 20-24 (discharge, 0.1 second-foot).

Maximum stage recorded during year ending September 30, 1920, 3.40 feet 
May 14 (discharge estimated, 402 second-feet); minimum stage, 0.40 foot October 
1-5 and 29 to November 2 (discharge, 2.5 second-feet).

19*69-1911; 1913-1920: Maximum stafee recorded, 4.8 feet May 29, 1913 fdis- 
chars"-, 665 second-feet); creek reported dry June 21-28, July i-9, 21-22, Aug­ 
ust 1-2, 1910: July 22-27, 29, and 31, 1911.

IOE. Stage-discharge relation seriously affected by ice; records discontinued during 
winter.

DIVERSIONS. Many small ditches divert from stream; low-water flow practically 
all appropriated.

REGULATION. None.
ACCURACY. Stage-discharge relation changed slightly during 1920. Rating curve 

used October 1, 1918, to December 13, 1919, fairly well defined below 30 second- 
feet; curve used March 21 to May 5, and May 16 to September 30, 1920, fairly 
well defined between 10 and 350 second-feet; shifting-control method used May 
6-14, 1920. Gage read to half-tenths once daily. Daily discharge ascertained 
by applying gage height to rating table. Records fair for 1919 and good for 1920.
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Discharge measurements of Little Prickly Pear Cr,eek near Canyon Creek, Mont., during 
the ye^rs ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 3

1919.

Made by 

.....do.................

he%at.

Feet. 
n 79

On

Dis­ 
charge.

Sec.-ft. 
14.1

.5

Date.

1920. 
May 7

15

Sept. 17

Made by 

. ....do.. ...............
Heidel and EHis .......

Gage 
height.

Fee(. 
1.95
2.92
1.28
.79

Dis­ 
charge.

Sec.-ft.121
342

I 66
v 18.4

Daily discharge, in second-feet, of Little Prickly Pear Creek near Canyon Creek, Mont., 
for the years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 

1...................
2.. .................
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
^i.. .................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

11
13
13
13
13

13
16
19
19
19

19
19
10
19
19

26
26
26
26
26

26
19
19
19
19

19
19
19
19
19
19

Nov.

19
19
19
19
19

19
19
19
19
19

19
19
19
19
19

19
19
19
19

Dec. Mar.

13
19
19
26
26

26
26
26
26
30

34
34
34
34
34
34

Apr.

34
34
34
34
34

34
30
30
26
26

19
19
1Q
19
19

19
13
13
1 o

13

i<i
19
19
26
26

26
26
26
19
19

May.

19
16
16
13
13

13
8.0
8.0
8.0

- 13

13
13
13
8.0
8.0

8.0
13
13
10.5
10.5

8.0
8.0
8.0
8.0
5.0

5.0
3.8
2.5-
2.5
2.5
1.5

June.

0.5
.5
.5
.5
.5

.5

.5

.5

.3

.3

.3

.5

.5

.5

.5

.5

.5

.5

.5

.1

.1

.1

.1

.3

.3

.5

.5

.5

July.

0.5
.5
.5
.5
.5

.5

.5

.5

.5
1.5

.5

.5

.5

.5
1.5

1.5
1.5
1.5
.5
.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

Aug.

53
34
24
26
26

26
19
13
13
8.0

8.0
5.0
2.5
2.5
.5

.5

.5

.5

.5

.§

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

Sept-

0.5
.5
.5
1.5
1.5

1.5
1.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2; 5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5
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Daily discharge, in second-feet, of Little Prickly Pear Creek near Canyon Creek, Mont., 
for the years ending Sept. 30,1919 and 1920 Continued.

Day.

1919-20. 
1...................
2....................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
10
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

2.5
2.5
2.5
2.5
2.5

5.0
5.0
5.0
5.0
5.0

5.0
5.0
6.5
6.5
8.0

8.0
8.0
6.5
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
3.8
3.8
2.5

Nov.

2.5
2.5
5.0
5.0
5.0

5.0
6.5
8.0
8.0
8.0

8.0
10.5
13
13
13

13
13
13
19
19

26
19
19
26
26

19
19
19
19
19

Dec.

' 19
19
19
19
19

19
19
19
13
13

13
13
13

Mar.

28
37
37
47
47

37
37
47
47
47
57

  Apr.

57
47
37
37
28

28
20
28
37
47

47
57
57
68
80

80
68
68
68
80

80
93
93
93
93

'80

80
80
68
68

May.

80
80
93
93
106

106
113
143
250
250

279
299
360
402
339

381
381
402
360
339

319
299
299
319
319

319
299
299
299
299
259

June.

222
204
186
168
168

168
186
204
222
222

204
186
168
168
151

151
135
135
120
106

106
93
93
80
68

68
68
80
68
120

July.

106
106
93
80
80

80
80
57
37
28

20
13
8.0
8.0
4.0

2.0
2.0
4.0
4.0
8.0

8.0
8.0
13
13
13

8.0
8.0
8.0
6.0
6.0
6.0

Aug.

4,0
4.0
4.0
3.0
3.0

2.0
2.0
2.0
4.0
4.0

8.0
13
ao
4.0
2.0

2.0
2.0
2.0
4.0
4.0

4.0
4.0
4.0
8.0
8.0

ao
8.0
8.0
8.0
ao
13

Pept.

13
20
20
20
20

28
28
28
28
28

28
28

.-- 28
20
20

20
28
28
28
20

20
20
20
20
20

20
20
20
20
24

Monthly discharge of Little Prickly Pear Creek near Canyon Creek Mont., for the years 
ending Sept. 30, 1919 and 1920.

Month.

1918-19. 
October..................................................

March 16-31..............................................

July.....................................................

September ...............................................

1919-20. 
October. .................................................

March 21-31..............................................
April....................................................

July.....................................................
August. . .................................................
September ...............................................

Discharge in second-feet.

Maximum.

26 
19 
34 
34 
19 

.5 
1.5 

53 
2.5

8.0 
26 
19 
57 
93 

402 
222 
106 
13 
28

Minimum.

13 
19 
13 
13 
1.5 
.1 
.5 
.5 
.5

2.5 
2.5 

13 
28 
20 
80 
68 
2.0 
2.0 

13

Mean.

19.1 
19.0 
27.6 
23.4 
9.41 
.40 
.66 

8.98 
2.17

4.87 
13.4 
1.67 

42.5 
62.2 

264 
144 
29.6 
5.23 

22.8

Run-off in 
acre-feet.

1,170 
716
876 

1,390 
579 
23.8 
40.6 

552 
129

299 
797 
43.1 

927 
3,700 

16,200 
8,570 
1,820 

322 
1,360
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StFN BtVBB BASIN. 

NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT.

LOCATION. In sec. 36, T. 22 N., R. 9 W. (unsurveyed), at Sun' River diversion dam,
18 miles northwest of Augusta, Lewis and Clark County." 

DRAINAGE AREA. 596 square miles. 
RECORDS AVAILABLE. January 1, 1916, to September 30, 1920, at present site.

August 5,1889, to^December 31,1890 and October 31,1903, to December 31,1915,
station located in sec. 33, T. 22 N., R. 7 W., at Henningson ranch, 8 miles down­ 
stream from present site. The flow at the two points is practically the same. 

GAGE. Inclined staff on right abutment of Sun River diversion dam; read once
daily by employees of United States Reclamation Service. Stevens continuous
water-stage recorder was in operation during part of 1916.

DISCHARGE MEASUREMENTS. Made from highway bridge half a mile below gage., 
CHANNEL AND CONTROL. Control is crest of Sun River diversion dam, a concrete

structure with an areh section 153.3 feet in length, and a gravity section 59.2 feet
in length, separated by a pier. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September
30, 1919. 3.40 feet May 28 (discharge, 4,670 second-feet); minimum stage, 0.20
foot November 28 and July 16-17 (discharge, 50 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 3.90 feet
June 15 (discharge, 5,820 second-feet); minimum stage, 0.15 foot October 24-25
(discharge, 34 second-feet). 

1889-1890; 1903-1920: Maximum stage recorded, 11.4 feet at 2 a. m. June 21,
1916 (discharge, 32,300 second-feet); minimum stage recorded, O.'O foot April 7
and 8, 1915 (discharge, 15 second-feet). 

ICE. Discharge relation not seriously affected by ice. 
DIVERSIONS. None. 
REGULATION. None. 
ACCURACY. Stage-discharge relation permanent. Rating curve is based on formula

Q=3.1 L h1 -6, which was closely checked by five discharge measurements. Gage
read to hundredths once daily. Daily discharge ascertained by applying gage
height to rating table. 

COOPERATION. Complete records furnished by "United States Reclamation Service,
but data have been slightly revised to conform to the computation rules used by
the United States Geological Survey.
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Daily dk :, in second-feet, Q/ North $!<? & Q£Sun Rvyer near AugHsta, Mont., for the 
years ending Sept*. SO, 1919 and 1920.

Day.

1918-19. 
1....... .......
2... ...........
3..............
4..............
^.. ............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
18..............
14..............
15..............

16..............
K... ...........
id..............
».. ............
20..............

21
22..............
23..............
14..............
25..............

«... .... .......
27!..............
28..............
28..............
30..............
31..............

1919-20. 
1..............
2..............
3..............

It:::::::::::::
6..............
7..............
&..............
ft..............

10..... .........

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
301.............
31..............

Oct-

291

291

291

152
H8
145
141
130,

124
124
190
141
155

169
184
184
184
165

152
152
152
141
124

124
50
50
34
34

73
96
124
124
124
121

Noy,

96
96
152
152
152

141
141
141itt
141

141
141
141
217
217

217
217
217
217
217

%u

f\ 217
j,

50
217
217

121
118
115
112
109

107
107
107
107

' 10?

107
107
107
124
141

152
152
152
141
141

141
141
141
141
141

141
141
141
141
141

Pec.

178
1,78
178
IT*
17Q

I7a
17§
178
158
141

130.
118
107
96
Qfi

96
107
118
130
141

146152'

165
165
141

130
118,
118
107
107
91

141
141
152
152
152

152
152
152
141
130

118
107
98
98
98

96
107
118
130
130

130
130
130
130
130

130
130
130
124
124
194.

Jan.

87
87
8?
87
91

96
96

«o

98
96
96
*
96.

96
96
96
96
96

. , 96
98
102
107
107

102

96
96
96
96

124
124
107
96
Oft

96
107
11$
124
124

124
124
124
124
124

124
124
124
.118
107

107
107
107
107
130

141
152
152
152
152
152

Feb.

96

96
96
87

' 87
91
107
118

130
*41
152
152
152,

152
152
152
152.
152

152
J52

  165
178
191

217
247
217

152
152
152
152
152;

152
152
152
152
152

141
141
141
141
141

130
118
107
98
96

96
98
98
96
96

96
96
96
96

Mar-

217
317
2lt
204

, 204,

101
191
191
17Q

166

141
141
141
141

141
141
152
152.
152

152

152
152
152

152
165m
191
9nd
21^

107
107m
118
118

118
118

9f>
96

96
98
96
96
96

96
96
113
107
107

96
96
98
96
96

96
96
96
96
96

Apr.

Ifl
204
217
261
291

201
276
254
217
254

254
254
254
254
254,

254
201
372
461
557

557
639OM

1,130
1,390

1,530
1,680.
1,840
1,820
2,000

96
  %>
&
Qfi

96

96
96
96
107
130

141
152
165
178
191

204
217
224
247
261

284
307
323
356
372

408
452
509
608
713

May.

1,600

1*200
^130
;,ooo
883
767
659

659

767
767
825
825

1,200,-

1,260
1,390
1,530
2,000
2,680

3,230
^020
4,020
3.420
2 620

3,620
4,230
4,670
3,82ft
3,040
2,500

659
608
60860S'
659

659
713

2' 33d
2^330

2,590
2,590
2,590
2,590
3,230

3,720
3,860
3,820
3,620
3,420

3,420
3,420
3,420
3,320
2,860

2,680
2,680
3,230
3,230
3,230
3,230

June.

2,000

1*680
l'fl80
l'68Q

153Q
1*388
I'aso
1,130
1,000

883
883
767
659
659

658
659
659
557
557

461
372
372
332
217

217
m
217

. 184
1&4

2,330
2,160
2,160
2,860
3,230

3,820
4' 670
4.670.
4,670
4,670

4; 230
4,020
3,820
4,670
5,820

5,580
4,890
4,890
4,020
3,920

3,720
3,620
3,420
9, 040
2,860

2,680
2,000
2,000
2,000
2,000

Juty

153
124
§6

96

96
36
96

96

96
96
78
68
en

50
50
184
217
217

204
204
204
217
21?

21?
217

- 217
204
204
217

2,000
2,000
2,000

r i sun
1,390

1,260
1,130
1,070

943
&3

883
883
883
883
659

557
461
461
372
332

291
254
217
217
217

217
217
217
152
217
217

Aug.

217
217
217
391
W.
217
217
217
917

217

217
204
204
184
ISA

W
184
18*
184
152

152
152
152,
Itk
141

130
13P
130
ISO
130
136

217
217
217
017

217

416
443
443
416
416

659
608
416
416
416

332
332
332
332
332

291
291
291
276
276

276
276
276
209
141
141

Sept/

130
iap
i*
130
130

141
152
152
152
152

152
Ml
141
130
124

124
$*
ISA
124
124

124
124
124
124
124

124
130
141
141
15.2

124
f
96
96
96

96
96
9JS
m
96

217
217
217
217
217

217
217
217
217
217

217
217
217
217
217

217
217
217
217
217

NOTE. Braced figures show estimated discharge for periods indicated. Discharge interpolated Oct. 
2, 3,10,11, and Nov. 1-5,1919.



KJVER RASPS'.

Monthly discharge of North Forfy of Sun River near. ^y/gust<4, j$Qnt.,/QT tJt,e years ending
Sept. 30, 1919 and 19&0. ' ' " -

Month.
Discharge in s^pond-feet.

Maximum.

1918-19. l 
October. ................................................. ..........

February ................................................
March ...................................................
April....................................................
May.....................................................

July.....................................................

1919-29. 
October. .................................................

January .................................................

March ...................................................
April....................................................
May
July.....................................................
August ..................................................

217 
178 
107 
217 
217 

2,000 
4,670 
2.000 

217 
291 
152

4,670

184 
152

152 
118

3, $80

.2^000 
659 
217

§;§2o

MinirpLUm.

5Q 
91 
87 

, 87 
141 

. 191 
659 
184 

5Q 
130 
124

50

34 
107 
% 
% 
96 
% 
% 

608 
2,000 

152 
141 
96

34

Mean.

291 
17« 
139 
95.8 

141 
171 
642 

2,040 
830 
145 
182 
134

417

128 
128 
128 
122,

244 
2,510 
8,610 

752 
327 
177

696

Run-off in 
scrfr-feet.

17,900 
10,500 
8,550 
5,890 
7,830 

10,500 
38,200 

125,000 
49,400

7^970

302,000

7,870 
, 7,620 

7,870 
1500 
7.190
6;2ft

14,500 
151,0* 
215,000 
46,200 
2tf,IOb
^W>

505,000

SUW RIVER AT FORT SHAW, MONT.

LOCATION. In SW. \ sec.l, T. 20 N., R. 2 W., at highway bridge at Fort Shaw, Cas­ 
cade County. 

DRAINAGE AREA. 1,475 square miles (measured by engineers of Uijited States Re<c-
lamation Service. 

RECORps AVAILABLE. M,ay 16, 1912, to September 30, 1920. A station on Sun
River, at Sun River, maintained July 31,1905, to October 5,1912, gave results
for practically the same drainage area. 

GAGE. Chain gage at highway bridge read since November 24, 1916, by Arthur
Woods and other employees of the United States Reclamation Service; stage
prior to September 1, 1913, measured by chain gage fastened to footbridge nejar
right bank and 1,OQQ feet dpwnstream. Staff pge September 1,1913, to November
23, 1916, on right bank about 400 feet above highway bridge. The three gages
are referred to different datums.

DISCHARGE MEASUREMENTS. Made frpm highway bridge or by wading. 
CHANNEL AND CONTROL. Bed of stream gravel and rock; fairly permanent, shifting

at extreme high stages. 
EXTREMES OB DISC^ARQP. I^aximum stage recorded during year ending September

30, 1919, 7.3,5 feet May 23 (discharge, 4,28fl second-feet); minimum stage, 3.fti
feet July 19 (discharge, 54 second-feet). 

Maximum stage recorded during year ending September 30,1920, 8.25 feet June
15-17 (discharge, 6,125 secend-feet); minimum stage, 2.99 feet November 8, jj,
and 12 (discharge, 49 second-ieet). 

1905-1920: Maximum stage recorded, 13.4 feet June 7, 1908, at Sun River
(discharge, 18,400 second-feet); minimum stage recorded, 2.99 feet November 8,
11, and 12, 1919 (discharge, 49 second-feet1).
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ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. There are adjudicated rights for diverting 248 second-feet from Sun 

River direct and 664 second-feet from tributaries above this stati6n. In addition 
there are the Fort Shaw and Pishkun canals of the United States Reclamation 
Service and a few small ditches constructed since the adjudication.

REGULATION. Present capacity of Willow Creek reservoir is 16,640 acre-feet.
ACCURACY. Stage-discharge relation changed slightly during high water in June, 

1920; affected by ice. Rating curve used October 1, 1918, to June 15, 1920, well 
denned between 150 and 9,000 second-feet; curve used June 16 to September 30, 
1920, poorly defined. Gage read once daily to half-tenths. Daily discharge 
ascertained by applying daily gage height to rating table. Records poor for low 
stages; fair for medium and high stages.

Discharge measurements of Sun River at Fort Shaw, Mont., during the years ending Sept.
30, 1919 and 1920.

Date.

1919. 
Apr. 24
June 20

28
July 17

30

Made by 

.....do..................
G.H. Elite.............

.....do..................

&L
Feet. 

4.70
4.40
3.45
3 04
O QA

Dis­ 
charge.

Sec.-ft. 
617
437
121
54

141

Date.

1919.

1920.

Aug 20

Made by 

.....do..................

.....do..................

Gage 
height

Feet. 
3.98

6.49
4.13

Dis­ 
charge.

Sec.-ft. 
232

2,610
315

Daily discharge, in second-feet, of Sun River at Fort Shaw, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..;...........
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31.,. .i. .........

Oct.

395
395
383
365
348

296
286
310
338
338

338
338
338
338
338

338
338
338
338
338

338
338
338
338
338

338
338
338
338
338
338

Nov.

326
286
262
276
286

286
286
9Qfi

310
tin

310
286
286
286

280

Dec.

280

286

286
254
222
286
286

286
286
286
286
286

286
286
273
260
247

234
222
232
242
1fVt

152

Jan.

158
164
170
176
182

188
194
200 206
242

242
286
242
242'
286

242
242
286
286
242

242
286
9.4.9

242
242

286
242
242
242
206
206

Feb.

206
176
152
152
152

152
170
188
206
206

206
206
176
176
176

176
206
206
206
176

176
176
152
152
156

160
164
168

Mar.

172
176
181
186
191

196
201
206
206
206

206
206
206
176
176

152
206
206
206
176

163
242
262
286
310

286
262

262
286
286

Apr,

338
338
338
310
395

1,460
338
338
286
286

286
286
286
286
286

286
286
286
286
338

425
518
582

  648
845

1,160
1,260
1,460
1,710
1,710

May.

1,520
1,460
1,260
1,080
955

845
778
778
712
712

712
712
648
64&
 680

845
995

1,080
1,160
1,300

2,180
3,100
4,280
3,480
2,920

2,720
2,920
3,300
3.780
3*300
3,010

June.

2,010
1,360
1,160
1,160
1,160

1,160
1,080
995
995
995

918
845
845
778,
778

712
712
712
648
582

582
286
286
222
206

152
98
92
76
81

July.

80
97
97

. 85
85

85
85
80
97
85

80
85
85
80
80

74
69
59
54
64

118
128
118
118
110

149
174
174
161
174
174

Aug.

203
203
281
281
203

149
161
161
161
149

149
161
149
149
138

136
147
136
136
126

109
102
96
96
96

102
117
117
117
109
109

Sept.

109
109
126
136
136

126
136
136
147
147

136
136
136
136
147

147
126
126
136
126

136
136
147
147
158

158
171
200
200
216
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Daily discharge, in second-feet, of Sun River at Fort Shaw, Mont., for the years ending 
Sept,'20, 1919 and 1920 Continued.

Day.

. 1919-20. 
1..............
2..............
3..............
4..............
5..............

6............ .
7..............
8..............
9..............

10..............

11.......... .
12..............
13..............
14..............
15..............

16..............
17...............
18..............
19..............
20..............

21..............
22............
23............
24.............
25..............

26..............
27..............
28............
29............
30..............
31..............

Oct.

200
200
200
185
200

185
185
185
171
185

200
9rm
354
209
206

254
203
200
200
185

ISA

200
1 $25

185
19

200
200
200
216
200
185

Nov.

196
182

51
156
50

50
134

4.Q

50
50

49
49
50
C1

203

320
437
Affl
321
272

230
.230
250
272
230

107

Dec.

425
425
365
365
310

286
338
QI n

222
1OA
119

Jan.

152
152
152
152
152

152
152
152
152
152

152
176
222
222
222

190
163.
262
163
140

140
140
14f»

140
140

140
140
350
745
518
425

Feb.

310
262
262
262
262

286
365
286
310
425

222
190
190
222
222

222
176
242
262
222

163
176

ion

163
176
163

Mar.

140
163
190
190
190

190
190
190
262
365

310
395
487
425
395

310
262
206
262
286

242
286
9ftO

242
206

222
222
ion
206
190
190

Apr.

152
130
130
152
206

206
222
222
206
338

365
338
582
582
582

582
582
518
456
582

955
995

1,080
648
615

582
582
648
712
778

May.

778
712
712
745
845

918
1,080
1,580
2,720
2,720

3,100
3,680
3,580
3,300
4,080

4,680
4,880
4,680
4,480
4,280

4,280
4,080
4,080
3,780
3,480

3,100
3,100
3,300
3,480
3,300
2,920

June.

2,720
2,540
2,540
2,540
2,920

4,280
4,680
5,280
5,080
4,880

4,680
4,080
3,880
4,680
6,120

6,120.
6,120
5,500
4,680
4,280

4,080
4,080
3,880
3,300
2,540

2,350
2,180
2,010
1,860
2,010

July.

2,090.
i^o
1,780
1,640
1>20

1,410
1,460

880
880
810

.742
742
742
612
612

549
549
490
437
345

304
266
231
200
172

147
106
266
248
172
172

Aug.

172
200
172
172
231

200
266
200
.231
200

266
549
437
389
345

266
231
200
266
304

304
304
304
266
266

266
266
345
285
266
160

Sept.

160
2DO
266
231
172

186
200
216
200
200

200
200
231
304
304

304
304
324
304
304

304
304
304
304
304

304
304
304
304
304

NOTE. Discharge estimated because of ice for following periods: Nov. 15 to Dec. 9, Dec. 12,23-26,1918, 
Jan. 1-8, Feb. 7, 8, 28, Mar. 1-7,1919, Jan. 21, 22. Mar. 4,1920, Discharge interpolated for following days 
when gage was not read: Dec. 28,1918, Feb. 25-27. Nov. 16,1919, Jan. 1,2, 4-9, and Mar.5-7,1920. Discharge, 
Jan. 23-28,1920, estimated; Nov. 27,1919, to Dec. 20,1920, not determined because of ice effect.

Monthly discharge of Sun River at Fort Shaw, Mont., for the years ending Sept. SO, 1919
and 1920.

Month.

1918-19.

April.....................................................
May......................................................

July.....................................................

1919-20.

April.....................................................
May .

July.....................................................

Discharge in second-feet.

Maximum.

395 
326 
286 
286 
206 
310 

1,710 
4,280 
2,010 

174 
281 
216

4,280

354
437 
425 
745 
425 
487 

1,080 
4,880 
6,120 
2,090 

549 
304

Minimum.

286 
262 
104 
158 
152 
152 
286 
648 
76 
54 
96 

109

54

52 
49 

152 
140 
163 
140 
130 
712 

1,860 
106 
160 
160

Mean.

340
286 
262 
231 
178 
218 
589 

1.740 
723 
103 
147 
144

415

197 
171 
308 
208 
235 
254 
491 

2,980 
3,860 

726 
269 
262

Run-off 
in 

acre-feet.

20,900 
17,000 
16,100 
14,200 
9,890 

13,400 
35,000 

107,000 
43,000 
6,330 
9 040 
8,570

300,000

12,100 
8,820 
6,720 

12,800 
13,500 
15,600 
29,200 

183,000 
230,000 
44,600 
16,500 
15,600
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CEEEK IfEAR AUGUSTA. MONT.

LOCATION, In NW. i SW. i sec. 26, T. 21 N., R. 7 W., at Clark Co.'s ranch, just 
below mouth of Little Willow Creek and 7 miles northwest of Augusta, Lewir 
and Clark County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 8, 1905, to May 14, 1911; April 1, 1912, to September 

30,1920.
GAGE,! Chain on right bank, 300 feet back pf Thomas dark's house; read by Thomas- 

Clark.
DISCHARGE MEASUREMENTS. Made by wading or from bridge 1,000 feet below gage.
CHANNEL AND CONTROL. ^An old dam. of timber and rock 20 feet below gage forme 

the principal control; shifts slightly at long intervals.
EXTREMES o? DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 0.80 foot October 1-6 and March 29 and 31 (discharge, 16 second-feet); 
minimum stage, 0.02 foot August 24 to September 27 (discharge, 0.2 second-foot). 

Maximum stage recorded during year ending September 30, 1920, 4.75 feet 
May 12 (discharge, 272 second-feet); minimum stage? 0.05 foot October l-£ 
(discharge, 0.8 second-foot).

1905-1911; 1912-1920: Maximum stage recorded, 10.8 feet June 23, 1916 (dis­ 
charge, 1,150 secpnd-feet); minimum, dry July 17, 1910.

JpE. Stage-discharge relation not affected by ice, as springs keep creek open.
DIVERSIONS. Adjudicated water rights above station amount to 36.2 second-fe$l 

from Willow Creek and 42.26 second-feet from tributaries. The United Stater 
Reclamation Service has an old right of 2.\ second-feet and has also filed op 
total flow of creek, subject to prior appropriations. No water diverted from 
Willow Creek proper below station, the amount used by the United States Recja- 
mation Service being diverted from Sun River below mouth of Willow Creek.

RE.GULATJON. None above station. Willow Creek dam, about 2 miles below station, 
forms reservoir with capacity of 16,640 acre-feet at present stage of development, 
for use on Fort Shaw unit pf Sun River project.

ACCURACY. Stage-discharge relation changed slightly during winter of 1918-18 
and again in May, 1920. Fairly well denned rating curves used October 1, 1918, 
to March 31, 1919, and April 1, 1919, to May 11, 1920; well defined curve used 
May 17 to September 30, 1920; shifting-control method used May 12-16, 1920. 
Gage read to half-tenths once a day. Daily discharge ascertained by applying 
gage height to rating table. Records fair for 1919 and good for 1920.

Discharge measurements of Willow Creek near Augusta,, Mont., during the years ending
Sept. 30, 1919 and 1920. ' "'''"''

[Made by W. A- Lamb.]

Date.

1919. 
Apr.23... ...................

height.

Fe#. 
'Q.57

1Q

Dis­ 
charge.

Sec.-ft. 
8.5
2.0

Date.

1920. 
May 19. ......................

Aug. 20... ;...................

Gage 
height.

Feel. 
3.31
1.55
.67

Dis­ 
charge.

Sec.-ft.m
56
13. f
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Daily discharge, in second-feet, of Willow Creek near Augusta, Mont., for the year* ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
2)... ...........

21..............
22..............
23..............
24..............
25..............

26..............
27.  ..........
2$....:.........
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5.............. 

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13   ..........
14... ...........
15..............

16..............
g..............

19    .......

21...   ........
2*.... ..........asa::::::::::::::
25..............

*.   . :.......
27..............
28..............
29..............
30. .............
31....... .......

Oct.

16
16
16
16
16

16
14
14
14
14

14
14
14
14
14

14
16
14
14
14

14
14
14
14
14

14
14
14
14
14
14

.5

.5

.5

.5

.5 

.5

.5

.5

.5
1.0

1.0
1.0
1.0
1,0
1.0

1.0
1.0
1.0
1.0
1.0

l.p
1.0
1.0
1.0
1.0

1.0*-S
1.0
1.0
1.0
1.0

Nov.

14
14
13
13
14

13
12
12
13
13

13
13
13
13
13

13
13
13
13
13

12
12
12
12
11

11
10
11
12
12

1.0
1.0
1.0
1.0
1.0 

1.0
1.0
1.0
1.6
1.0

1.0
l.D
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

M
1,8
1.0
i.d
1.0

1.0
1.0
1.0
1.0
1.0

Dec.

12
12
13
13
14

14
14
13
13
12

12
11
11
11
10

10
9
9

10
10

10
10
10
10
10

11
11
11
10
9
9

1.0
1.0
1.0
1.0
1.0 

1.0
1.6
1.6
2.1
2.1

2.1
2.1
2.1
3.3
4.7

4.7
5.5
5.5
7.3
7.3

8.2
fi 9

8 9
9 1
9.1

9 1
9.1
9.1
9.1
9.1
9.1

Jan.

9
9
9

10
9

10
9

11
11
10

11
11
10
10
10

12
11
12
12
11

12
12
13
12

9

10
9

10
11
10
JO

8.2
7 0

7.3
7.3
5.5 

5.5
5.5
7.3
7.3
7.3

7.3
7 2
7 9

7.3
7.3

7.3
ft 9
9 1
9ll

10

9 1

9 1

11
14
16

16
23
23
19
16
16

Feb.

10
9

10
9

10

9
10
10
9

10

IP
9

10
10
9

9
10
10
9
9

10
10
10
9

10

9
10
9

15
¥ll
12
12 

11
11
10
10
9 1

9.1
9.1
9.1
9.1
9.1

9.1
9 1

9.i;
9.1
9.1

9 1

9.1 >
9 1
9.1
9 1

9 1
9.1
9.1
9.1

Mar.

10
10
9
9
8

9
8
9
9
8

9
9
8

  9
8

10
9

10
10
9

10
10
9
9
8

11
11
|O

16
14
16

8.2
9.1
8.2
9.1
8.2

8 9

9 1
8.2
9.1
8.2

8.2
9.1
8.2
9 1

12

18
10
19

14
19

19
14
12
14
19

19
14
1O

14
12
12

Apr.

14
12
11
11
10

11
10
11

. 10
Q 1

10
10'8 9

9.1
8.2

9.1
8.2
9.1
9.1
8.2

9.1
9.1
8.4
8.2
9.1

9.1
9.1
9 1

11
11

12
14
12
16
18 

21
23
21
26
24

24
30
24
26
21

21
23
91

23
21

91
40
91
23
21

21
30
32
38
44 '

May.

11
11
11
10
10

10
9.1
9.1
7.3
7.3

4.7
4.7
4.7
3.3
2.7

2.1
2.1
2.1
2.1
2.1

2.1
2.1
21
2.1
2.1

2.1
2.1
2.1
2.1
2.1
2 1

54
56
56
58
58 

60.
58
58
58
58

83
272
252
232
242

237
91 R
190
172
168

1fiS tat
Ifi4
156
J48 ,
144
132
129
126
m

'

June.

2.1
2.1
2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.1

2.1
1.6
1.6
1.6
1.6

1.6
1.6
1.0
1.0
1.0

108
108
104
108
104 

101
104
104
ids
104

104
104
fa
94
91

&5
cc

82
79

73

67
70
61

58
56
S3
50
SO

July.

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

47
44
42 .
42
40 

37
11
32
32
34

32
32
32
32
32

28
24
24' 24
24 :
24'

24
V4
24
22

22
22
<Ml

20 -
20
20

Aug.

1.0
1.0
.5
.5
.5

.5
'I

.5

.5

.5

.5

g
.5

.5

.5

.5 $1

.5

.5

.5

.2

.2

2
 £  A
.2
.2

18
18
18
18
18 

IS
18
16
16
16

16
14
14
W
14

14
14
14
14
14

IS
13
13
13
13
10

13
13
13
13
13

Sept.

0.2
.2

.2

.2

.2
.2
.2
.2
.2

.2

2
.2
.2

.2
J>
o
2

.2
.3
.2
.2
.2

.$
1

.5

.5

.5

12
12
12
12
12 

12
12
12
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
13
13

19
10
10
10
10
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Monthly discharge of Willow Creek near Augusta, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
October..................................................

December. ...............................................

February. ...............................................

May.... ..................................................

July......................................................

September. ..............................................

The year. .................... .». ....................

1919-20.

January. .................................................

April.....................................................
May......................................................

July......................................................

Sept ember ...............................................

Discharge in second-feet.

Maximum.

16 
14 
14 
13 
10 
16 
14 
11 
2.1 
1.0 
1.0 

.5

Minimum.

14 
10 
9 
9

!
8.2 
2.1 
1.0 
1.0 
.2 
.2

16 j .2

1.0 
1.0 
9.1 

23 
15 
19 
44 

272 
108 

47 
18 
13

272

.5 
1.0 
1.0 
5.5 
9.1 
8.2 

12 
54 
50 
20 
13 
10

.5

Mean.

14.5 
12.5 
ll.l 
10.5 
9.6 
9.9 
9.7 
4.82 
1.89 
1.00 

.45 

.23

7.17

.85 
1.00 
5.01 

10.4 
10.0 
11.2 
23.2 

135 
85.8 
29.4 
14.8 
10.8

28 2

Run-off in
acre-feet.

892 
744 
682 
646 
533 
609 
578 
296 
112 
61.5 
27.7 
13.7

5,210

52.% 
59.5 

308 
640 
575 
689 

1,380 
8,300 
5,110 
1,810 

910 
643

20,500

SOTJTH FORK OF SUN RIVER AT ATJGTJSTA, MONT.

LOCATION. In NW. i SE. £ sec. 17, T. 20 N., R. 6 W., at highway bridge on roac* 
from Augusta to Craig, half a mile from Augusta, Lewis and Clark County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. December 2, 1904, to September 30, 1920.
GAGE. Vertical staff fastened to right abutment on downstream side of bridge j 

read by W. J. Auchard. From April 17, 1907, to November 23, 1908, gage was 
located 100 yards above bridge and referred to different datum.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel; shifts at high water. No definite- 

control. At high stages water overflows right bank a quarter,of a mile above- 
gage making from two to four channels.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Sep­ 
tember 30, 1919, 1.80 feet October 16, 17, November 2, December 5, 13, 14 
(discharge, 44 second-feet). No flow past gage August 19 to September 7, Sep^ 
tember 12-16 and 18-26.

Maximum stage recorded during^year ending September 30, 1920, 4.2 fee*t 
May 12 (discharge, 1,420 second-feet); minimum stage, 1.2 feet October 7-9,. 
(discharge, 6.5 second-feet).

1905-1920: Maximum stage recorded, 6.2 feet June 2, 1908 (discharge, 4,30(V 
second-feet). No flow July 28-30, 1910, and in August and September, 1919.

ICE. Stage-discharge relation affected by ice; records discontinued during winter.
DIVERSIONS. Water diverted to irrigate valley land both above and below station.. 

During dry seasons entire summer flow is utilized. - (
REGULATION. None. Melting snow in mountains causes small diurnal fluctuations 

during spring.



SUN RIVER BASIN.

ACCURACY. Stage-discharge relation shifted during high water in May, 1920. Rating 
curve used before shift well defined; curve used after shift fairly well defined 
below 800 second-feet; shifting-control method used May 10-14. Gage read to 
half-tenths once daily. Daily discharge ascertained by' applying gage height 
to rating table. Records good for 1919 and fair for 1920.

Discharge measurements of South Fork of Sun River at Augusta, Mont., during the years 
ending Sept. SO, 1919 and 1920.

[Made by W. A. Lamb.]

Date.

1919. 
Apr. 23.......... .............

Gage 
height.

Fed. 
1.24
1.08

Dis­ 
charge.

Sec.-ft. 
8.8
2.5

Date.

1920. 
May 19. ......................

Gage 
height.

Feet. 
3.55
1.95
1.29

Dis­ 
charge.

Sec.-ft. 
704
117
37.8

Daily discharge, in second-feet, of South Fork of Sun River at Augusta, Mont., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1............. ......
2...................
3...................
4...................
S... ................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

40
40
40
40
40

40
40
40
40
40

40
40
40
40
An

44
44
40
40
40

40
40
40

" 40
40

40
40
40
36
36
36

Nov.

36
44
36
36
40

36
36
36
36
36

36
36
36
36
ifi

36
33
33
33
33

30
28
26
23
20

22
26
28
28
33

Dec.

30
28
36
40
44

40
40
36
1R
36

40
40
44
44
33

30

Mar.

31
31
34

31
25
28
34
34
42

Apr.

42
38
38
34
34

34
34
31
31
28

28
28
28
28
28.

28
28
28
28
22

22
22
10
10
10

10
19
16
16
16

May.

16
13
13
13
16

16
16
16
16
16

13
13
13
13
13

16
16
16
13
11

5.4
5.4
3.7
3.7
2.2

1.0
1.0
2.2
3.7
5.4
3.7

June.

7.6
5.4
5.4
5.4
5.4

5.4
5.. 4
5.4
5.4
5.4

5.4
5.4
5.4
5.4
3.7

7.6
5.4.
5.4
5.4
5.4

3.7
3.7
3.7
3.7
2.2

3.7
3.7
3.7
3.7
3.7

July.

3.7
2.2
2.2
3.7
3.7

3.7
3.7
3.7
3.7
3.7

3.7
3.7
2.2
1.0
2.2

2.2
2.2
1.0
.3
1.0

.3

.3

.3

.3
1.0

5.4
7.6
3.7
6.4
7.6
5.4

Aug.

5.4
5.4
5.4
7.6
7.6

7.6
7.6
7.6
3.7
3.7

2.2
3.7
2.2
2.2
2.2

2.2
4.7
7.6
0
0

0
0
0
0
0

0
0
0
0
0
0

Sept.

0
0
0
0
0

0
0
2.2
2.2
5.4

2.2
0
0
0
0

0
2.2
0
0
0

0
0
0
0
0

0
0

  '- 0
0
5.4
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Daily discharge, in second-feet, of South Fork of Sun River at Augusta, Mont., for the 
years ending Sept. SO, 1919'and 1920 Continued.

Day.

1919-20. 
1...................
2...................
3...................
4.. .................
5...................

6...................
7...................
8...................
9...................

10...................

11................:..
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

28...................
27...................
28...................
29...................
3d...................
^1....... ............

Oct.

9.2
9.2
9.2
9.2
9.2

9.2
6.5
6.5
6.5
9.2

12
21
24
24
24

18
12
12
12
12

15
18
12
12
12

12
15
15
15
18
21

Nov.

24
30
30
30
30

28
26
23
91
21

18
18
18
18
91

97

33
33
30
30

30
OA

30
on
30

30
30
30
30
30

Dec.

30
30
30
30
30

30
30
30
30
30

Wl
30
30
30
30

30

Mar.

30
40
30
30
30

24
18
24
24
30
18

Apr.

30
28
26
24
30

30
30
54
54
49

44
54
66
66
66

73
73
66
73
97

97
97
80
80
73

73
80
117
128
107

May.

128
128
128
128
128

153
196
214
451
451

574
120
890
676
740

805
772
870
740
675

615
615
560
535
510

378
378
420
442
378

June.

378
339
286
270
270

270
321
420
358
303

286
270
270
255
255

255
240
240
240
213

200
188
176
165
144

144
184
125
125
107

July.

107
99
91
91
91

91
84
84
77
77

65
65
65
65
65

65
65
65
65
60

60
50
50
50
AR

38
38
38
34
34
30

Aug.

26
23
23
23
23

26
26
30
30
20

20
20
23
23
91

23
23
34
34
34

34
26
23
91
23

33
91
23
oo

23
26

Sept.

26
26
26
26
23

23
23
23
23
23

23
23
23
23
23

23
2?
23
2X1
2C

2C
2C
2?
2?
2f

!2f
30
30
80
80

NOTE. -Discharge estimated because of ice, Nov. 20 to Dec. 4 and Pec. 16-31,1918; Oct. 25, Nov. 6-8,1919, 
arid Apr. 1-3,1920.

Monthly discharge of South Fork of Sun River at Augusta, Mont., for the years ending
Sept. 30, 1919 and 1920.

Month.

1918-19. 
October..................................................

March 23-31.......... ....................................
April.....................................................
Mav~........... .........................................

July......................................................

September. .........................."....................

1919-20. 
October..................................................

March 21-31..............................................

May......................................................

July......................................................
Almost.. .................................... ....^........
September. ..............................................

Discharge in second-feet.

Maximum.

44 
44 
44 
42 
42 
16 
7.6 
7.6 
7.6 
5.4

24 
33 
30 
40 

128 
1,420 

420 
107 
34 
30

Minimum.

I6 
20 
28 
25 
10 
1.0 
2.2 
.3 
.0 
.0

6.5 
18 
30 
18 
24 

128 
107 
30 
20 
20

Mean.

39.0 
32.8 
33.8 
32.2 
25.6 
10.5 
4.87 
2.93 
2.86 
.87

13.5 
27.0 
30.0 
27.1 
65.5 

499 
242 
64.7 
25.1 
24.1

Run-off 
in 

acre-feet.

2,.450 
1,950 
2,080 

675 
1,520 

. 646 
290 
ISO 
176 
51.8

830 
1,610 

952 
591 

3,900 
30,700 
14,400 
3,980 
1.540 
1,430
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MARIAS RIVER BASIN.

TWO MEDICINE RIVER NEAR GLACIER PARK, MONT.

LOCATION. At highway bridge over Two Medicine River, half a mile below lower 
Two Medicine dam, on road to Two Medicine Chalets, 4 miles northwest of Glacier 
Park Railway station, Glacier County.

DBAINAGB AREA. 56 square miles (measured on topographic maps).
RECORDS AVAILABLE. May 26,1918, to September 30,1920.
GAGE. Stevens continuous water-stage recorder on downstream side of left bridge 

abutment.
DISCHARGE MEASUREMENTS. Made from single span bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel. Control at riffle 75 feet downstream 

composed of gravel and small boulders; slightly shifting.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30,1919, 

from water-stage recorder, 7.53 feet at 7 p. m. May 29 (discharge, 1,160 second- 
feet); minimum stage, 3.90 feet at 9.45 p. m. November 9 (discharge, 16 second- 
feet).

Maximum stage during year ending September 30, 1920, 7.28 feet at 6 p. m. 
June 16 (discharge, 987 second-feet); minimum stage, 3.90 feet at 10 p. m. Octo­ 
ber 7 (discharge, 17 second-feet).

ICE. Stage-discharge relation seriously affected by ice; records discontinued during 
winter.

REGULATION. Operation of lower Two Medicine reservoir half a mile above station 
regulates flow.

DIVERSIONS. None above station.
ACCURACY. Stage-discharge relation changed during spring of 1920 and again during 

August, 1920. Rating curves used during October 1, 1918, to October 21, 1919, 
and August 29 to September 30, 1920, fairly well defined; curve used May 19 to 
August 11, 1920, well defined; shifting-control method used August 12-28, 1920. 
Operation of water-stage recorder satisfactory except as shown in footnote to table 
of daily discharge. Daily discharge ascertained by applying to rating table 
daily mean gage height obtained by inspection of recorder graph. Records good 
except during period of shifting control for which they are fair.

Discharge measurements of Two Medicine River at Glacier Park, Mont., during the years 
ending Sept. 30,1919 and 1920.

Date.

1918. 
Oct. 20

{ 1919. 
Apr. 19 
May 16
June 15
July 24
Aug. 22

Madeby-

W. A. Lamb...........

.....do................. 

.....do.................
Lamb and Jones.......
W. A. Lamb...........
.....do.................

Gage 
height.

Feet. 
4.65

4.78 
5.52
5.72
4.55
4.14

Dis­ 
charge.

Sec.-ft. 
69

84 
219
271
61
26.6

Date.

1920.
May 19

July 26 
Aug. 6 
Sept. 2

Made by 

A. H. Tuttle... ........
W. A. Lamb...........
.....do................. 
.....do................. 
.....do.................

Gage 
height.

Fett. 
6.86
6.22
5.27 
4.85 
4.31

Dis­ 
charge.

Sec.Jt. 
706
426
161
82 
39.0

102724 23 WSP 506  4
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Daily discharge, in second-feet, of Two Medians River near Glacier Park, Mont., for the 
years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. ............. ......................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....... ............................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26.................................. .
27....................................
28....................................
29....................................
30....................................
31....................................

Day.

1919-20. 
1..........
2..........
3..........
4..........
5..........

6..........
7.......... 
8..........

10..........

11.......... 
12..........
13.......... 
14..........
15..........

Oct.

20
20
20
20
20

10
18 
20
91
21

22
nc\

22
22
22

May.

......

June.

480 
545 
465 
376 
435

536 
662 
824 
847 
940

900 
868 
818 
811 
888

July.

481 
540 
554 
527
481

438 
393 
342 
304
287

288 
288 
289 
310 
301

Oct.

36 
36 
36 
35 
34

35 
32 
32 
30
28

33 
41 
40 
44
58

72 
80 
78 
76
75

74 
69 
68 
64 
63

61 
60 
61 
62 
62 

.64

Aug.

110 
104 
98 
92
87

82 
77 
74 
70 
69

70 
72 
71 
69 
69

Nov.

61 
56 
55 
54 
52

51 
46 
45 
32 
35

62 
52 
49 
44 
40

42 
42 
39 
36 
35

36

Sept.

41 
3S 
36 
35 
34

33 
32 
31 
30 
32

34 
41 
47 
65 
83

Apr.

91 
104

114 
121 
129 
150 
176

222 
282 
365 
472 
535

May.

527 
483 
433 
352
287

250 
222 
192
185 
190

192 
214 
216 
202 
216

244 
287 
324 
365 
468

606 
712 
842 
904 
842

830 
- 976 
1,140 
1,120 
1,040 
842

Eay.

1 
1 
1 
l 
2

2 
2
2 
2 
2

2
2 
2 
2 
3' 
3

1919-20. 
6..........
7..........
8..........
9..........
0. .........

1. .........
2..........
3..........
4..........
5..........

6.. ........
r. .........
8..........

9. .........
1. .........

Oct.

Iff.
W,
22
23 
23

23

June.

650 
511 
425 
403 
429

475 
491 
460 
418 
371

327 
318 
309 
301 
298

304 
327 
333 
333 
330

339 
345 
345 
327- 
301

274 
239 
185 
176 
174

May.

722 
694

745 
690 
630 
675 
600

525 
475 
425 
390 
375 
360

July.

156 
154 
125 '90 
96

103 
106 
104 
100
88

77 
84 
85 
67 
69

72 
78 
80 
80 
75

70 
66 
63 
62 
69

71 
65 
63 
58 
56 
53

June.

960 
947 
900 
830 
775

688 
694 
662 
635 
563

477 
427 
403 
410 
435

Aug.

53 
52 
55
58 
57

55 
52 
49 
46 
42

31
.44 
38 
36

41 
36 
32 
30
28 
27

July.

273 
262 
256 
245 
232

214 
201 
189 
177 
165

153 
136 
126 
119 
119 
115

Aug

69 
66 
63 
60
58

55 
52 
50 
47
48

50
48 
46 
44 
45 
42

Sept.

26 
25 
28 
33 
30

29 
29
28 
27 
25

24 
24 
22 
22 
21

20 
20 
20 
19 
19

19 
19 
18 
16 
18

19 
21 
22 
21 
20

Sept.

93 
96 

11' 
10, 
104

101 
97 
91 
88 
80

72 
77 
76 
76 
77

NOTE. Recorder not in operation May 21 to June 3,1920: discharge computed by comparison with flow 
of Two Medicine River at Family. No record July 11,12,22-25,1920; discharge interpolated.
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Monthly discharge of Two Medicine River near Glacier Park, Mont,, for the years ending
Sept. 30, 1919 and 1920.

J
Month.

1919.

April 19-30...............................................
May......................................................
June .....................................................
July......................................................

1920.

May 19-31.. ..............................................

July......................................................

September. ..............................................

Discharge in second-feet.

Maximum.

80 
62 

535 
1,140 

650 
156 

33

23 
745 
960 
554 
110 
111

Minimum.

28 
32 
91 

185 
174 
53 
16

18 
360 
376 
115 
42 
30

Mean.

52.9 
45.9 

230 
507 
351 
83.4 
22.8

21.1 
562 
677 
284 
66.4 
65.3

Run-off 
in 

acre-feet.

3,250 
1,910 
5,470 

31,200 
20,900 
5,130 
1,360

878 
14,500 
40,300 
17,500 
4,080 
3,890

TWO MEDICINE RIVER AT FAMILY, MONT.

LOCATION. In NW. J sec. 2, T. 31 N., R. 9 W., at Holy Family Mission, Glacier 
County, 16 miles southeast of Browning and 6 miles above mouth of Badger Creek, 
the nearest tributary.

DRAINAGE AREA. 368 square miles.
RECORDS .AVAILABLE. April 26, 1907, to September 30, 1920.
GAGE!. Chain installed May 27,1918, on left bank about 30 feet below old gage which 

was washed away during night of May 3, 1918; read by John Lehnertz. For 
description of older gages see water-supply papers for previous years.

DISCHARGE MEASUREMENTS. Made by wading near gage or from old wagon bridge 
3 miles above station.

CHANNEL AND CONTROL. Bed composed of gravel; shifting. No well-defined con­ 
trol. Banks high and not subject to overflow except at extremely high water.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending Septem­ 
ber 30, 1919, 5.38 feet at 7.30 p. m. May 29 (discharge, 2,030 second-feet); mini­ 
mum stage, 2.02 feet September 6, 7, and 8 (discharge, 4.4 second-feet).

1920: Maximum stage recorded during year ending September 30, 1920, 5.48 
feet at 7.30 p. m. May 21 (discharge, 2,150 second-feet); minimum stage, 2.32 feet 
September 13 (discharge, 36 second-feet).

1907-1920: Maximum stage recorded., 8.15 feet June 9,1909 (discharge, 7,600 
second-feet); undoubtedly higher in June, 1908, but gage was washed out and no 
record obtained; minimum stage recorded in 1919.

ICE. Stage-discharge relation practically unaffected by ice.
DIVETRSIONS. Water diverted about 2 miles above gage by ditch which supplies 

about 100 acres on farm at the Holy Family Mission. From May 10 to Septem­ 
ber 21, 1919, 16,100 acre-feet were diverted, and during 1920, 11,430 acre-feet 
were diverted by United States Reclamation Service above station to irrigate 
lands in vicinity of Seville on Blackfeet Indian Reservation.

REGULATION. Flow regulated by operation of reservoir at Lower Two Medicine Lake.
ACCURACY. Stage-discharge relation changed during March and April, 1919. Rating 

curve used from October 1, 1918, to March 28, 1919, well defined between 60 and 
2,400 second-feet; curve used from April 17, 1919, to September 30, 1920, well de­ 
fined below 1,000 second-feet; shifting-control method used March 29 to April 16, 
1920. Gage read to hundredths twice daily. Daily discharge ascertained by 
applying daily mean gage height to rating table. Records good.



52 SURFACE WATEE SUPPLY, 1919^-1920, pAET VI.

Discharge measurements of Two Medicine River at Family, Mont., during -the years 
ending Sept. SO, 1919 and 1920.

[Made by W. A. Lamb.]

Date.

1918. 
Oct. 19.........

Gage 
height.

Feet. 
2.87

Dis­ 
charge.

Sec.-ft. 
119

Date.

1919.
Anr 1O

July 29. ........

Gage 
height.

Feet. 
4.12
3.60
2.11

Dis­ 
charge.

Sec.-ft.

442
10.9

Date.

1920.

Sept.2.. .......

Gage 
height.

Feet. 
4.00
2.40

Dis­ 
charge.

Sec.-ft. 
673
46.4

Daily discharge, in second-feet, of Two Medicine River at Family, Mont., for the years 
ending Sept. SO, 1919 and 1920.

Day.

. 1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..... .........
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

63
55
55
55
55

55
55
52
52
52

52
48
48
75
79

92
109
118
121
118

109
92
92
92
92

92
97
97
101
106
111

Nov.

109
104
99
92
88

84
84
84
79
73

67
63
69
77
77

75
101
63
57
55

75
38
17
20
39

41
30
33
24
34

Dec.

13
46
61
81
81
O1

77
55
77
19

14
27
52
69
57

32
16
33
8.4
8.4

7.5
6.6

39
43
48

50
50
50
34
24
24

Jan.

26
27
30
33
34

34
34
34
38
38

38
32
27
34
34

30
46

121
153
90

71
95

243
215
95

92
142
136
142
95
77

Feb.

63
57
50
43
43

43
69
53
75
77

73
73
57
53
53

57
55
39
35
46

48
32
24
24
27

30
39
24

Mar.

26
26
26
30
41

44
50
59
59
59

59
26
38
38
38

38
38
43
48
59

84
73
67
88

121

104
104
111
183
278
417

Apr.

396
318
391
417
451

371
303
331
278
286

311
318
314
322
270

270
428
713
830
713

713
751
790
806
887

1,040
1,020
1,200
1,230
1,260

May.

1,240
1.150

961
814
706

593
580
633
613
613

648
662
593
580
662

706
782
814
895

1,110

1,340
1,420
1,710
1,730
1,540

1,300
1,540
1,760
1,970
1.680
1.300

June.

1,110
920
838
736
706

706
782
736
706
633

593
530
505
454
433

418
433
443
454
443

402
402
383
454
402

311
294
252
235
218

July.

201
185
161
142
132

110
100
91
81
72

57
49
44
41
35

30
26
24
20
18

18
16
14
13
12

12
12
15
14
15
15

Aug.

13
13
14
13
14

12
13
12
10
10

10
8.6
10
9.3
10

10
9.3
10
9.3
8.6

9.3
10
9.3
7.9
7.9

10
8.6
7.9
7 Q
8.6
8.6

Sept.

7.9
8.6
7.9
7.2
5.8

5.1
4.4
5.1
5.8
5.8

7.2
7.2
6.5
6.5
6.5

7.2
7.2
5.8
7.2
7.9

5.8
7.2
7.9
10
10

15
25
43
49
46
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Daily discharge, in second-feet, of Two Medicine River at Family, Mont., for the years 
ending Sept. 30,1919 and 1920 Continued. «*

Day.

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

39
38
41
53
55

51
47
46
44
47

58
62
76
81
85

81
72
66
62
60

57
64
76
78
68

60
58
60
53
51
53

Nov.

64
62
60
60
47

51
60
55
62
53

53
58
70
91
112

145
179
188
217
238

204
207
179
164
156

150
145
140
137
134

Dec.

130
122
110
105
91

89
85
78
76
74

68
72
66
70
70

78
83
94
105
112

120
124
132
148
158

170
185
197
179
164
156

Jan.

150
145
132
127
122

117
114
110
103
110

112
124
130
130
122

130
140
140
132
134

127
134
140
134
130

142
153
173
238
298
359

Feb.

350
271
234
220
194

191
197
210
224
210

194
182
159
140
124

120
98
89
96
87

74
68
78
78
83

89
87
91
96

Mar.

100
110
114
105
98

94
91
100
120
132

150
170
188
201
224

241
267
279
290
298

306
319
298
271
249

224
204
176
164
156
148

Apr.

137
132
124
122
114

127
130
134
134
140

145
176
302
766
640

655
548
567
593
751

728
669
505
449
378

428
606
766
619
606

May.

449
482
567
523
751

862
1,050
1,430
1,640
1,610

1,780
1,800
1,860
1,940
1,920

1,770
1,880
2,000
2,030
1,970

2,050
1,880
1,810
1,850
1,680

1,520
1,270
1,050
854
684
536

June.

499
698
774
774
613

822
1,070
1,420
1,790
1,930

1,770
1,680
1,550
1,550
1,660

1,680
1,520
1,390
1,290
1,250

1,160
1,090
1,020
986
903

838
759
684
586
548

July.

530
613
713
838
838

698
548
471
443
402

383
354
443
392
383

345
336
311
294
271

263
263
245
227
220

201
182
176
173
170
170

Aug.

161
156
J50
140
122

114
107
105
98
94

100
94
96
89
94

89
91
87
81
78

72
68
72
66
64

62
62
58
55
49
46

Sept.

51
49
53
47
49

46
43
43
43
44

39
39
36
39
43

43
39
41
62
72

91
105
112
117
117

117
122
132
127
132

Monthly discharge of Two Medicine River at Family, Mont., for the years ending Sept.
SO, 1919 and 1920.

Month.

1918-19.

December ................................................

February... ..............................................
March....................................................
April.....................................................
May......................................................

July......................................................

September...............................................

1919-20.

November ...............................................
December................................................

February ................................................
March....................................................

June. ....................................................
Julv......................................................

The year............. ..............................

Discharge in second-feet.

Maximum.

121 
109

81 
243 
77 

417 
1,260 
1,970 
1,110 

201 
14 
49

1,970

85 
238 
197 
359 
350 
319 
766 

2,050 
1,930 

838 
161 
132

2,050

Minimum.

48 
17 
6.6 

26 
24 
26 

270 
580 
218 

12 
7.9 
4.4

4.4

38 
47 
66 

103 
68 
91 

114 
449 
548 
170 
46 
36

36

Mean.

80.3 
65.0 
42.4 
75.4 
48.7 
79.8 

591 
1,050 

531 
57.3 
10.2 
11.7

221

59.4 
118 
113 
147 
149 
190 
406 

1,400 
1,140 

384 
91.0 
69.8

356

Run-oft in 
acre-feet.

4,940 
3,870 
2,610 
4,640 
2.700 
4,910 

35,200 
64,600 
31,600 
3,520 

627 
696

160,000

3.650 
7,020 
6,950 
9,040 
8,570 

11,700 
24,200 
86,100 
67.800 
23,600 
5,600 
4,150

258,000
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MARIAS RIVER NEAR SHELBY, MONT.

LOCATION. In sec. 20, T. 31 N., R. 2 W., at highway bridge near James A. Johnson's
ranch, 7 miles south of Shelby, Toole County. ' 

DRAINAGE AREA. 2,610 square miles. 
RECORDS AVAILABLE. April 4,1902, to January 12,1908; April 23,1911, to Septembe)

30, 1920. 
GAGES. Chain on downstream side of bridge; read by Emma Moser. Original gage

referred to same datum and located 100 feet downstream, used until January 12,
1908. During 1911 and 1912 Bristol water-stage recorder, referred to present gage,
was used.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of gravel and boulders. Control at gravel

bar 200 feet downstream; shifting. Right bank subject to overflow at extremely
high water. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September
30,1919, 5.58 feet at 8 a. m. May 31 (discharge, 3,890 second-feet); minimum stage,
1.50 feet at 6 p. m. August 20 (discharge, 10 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 7.40 feet May
10, 17, and 18 (discharge, 7,580 second-feet); minimum stage, 1.76 feet October
25 (discharge, 73 second-feet).

1902-1907; 1911-1920: Maximum stage recorded, 14.9 feet June/24, 1907 (dis­ 
charge, 29,500 second-feet); minimum stage recorded, 1.5 feet August 20, 1919
(discharge, 10 second-feet). 

ICE. Stage-discharge relation seriously affected by ice; data insufficient to warrant
estimates of flow. 

DIVERSIONS. Valier-Montana Land & Water Co.'s project and Blackfeet project of
United States Reclamation Service divert water from principal tributaries above
station; there are also a number of smaller diversions. 

REGULATION. None. 
ACCURACY. Stage-discharge relation shifted each year. Rating curve used from

May 11, 1919, to May 17, 1920, fairly well defined; curve used for remainder of
1920 not well defined; shifting-control method used from April 1 to May 10, 1919.
Gage read to tenths during 1919 and to hundredths during 1920, once daily.
Daily discharge ascertained by applying gage height to rating table. Records
fair except for discharge above 100 second-feet during 1919, which are good.

Discharge measurements of Marias River, near Shelby, Mont., during the years endvng
Sept. 30, 1919 and 1920.

Date.

1918. 
Oct. 23

1919.
May 11 
July 23 
Aug. 28

Made by 

W. A. Lamb...........

.....do..................

.....do.................. 

.....do..................

Gage 
height.

Feet. 
2.73

3.63 
1.83 
1.80

Dis­ 
charge.

Sec.-ft. 
384

1,220 
99 
79

Date.

1920. 
Mar. 26
July 31
Aug. 20

Made by 

C. S. Heldel............

Gage 
height.

Feet. 
3.16
3.03
2.74

Dis­ 
charge.

Sec.-ft. 
782
480
306
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Daily discharge, in second-feet, of Marias River near Shelby, Mont., for the years ending
Sept. SO, 1919 and 1920.

Day.

1919. 
1.......
2....... 
3.......
4.......
5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

Apr.

1,060 
1,070 

988 
988 
904

1,070 
904 
675 
607 
614

682 
682 
614 
614 
549

May.

2,310 
2,310 
2,180 
2,320 
1,880

1,370 
1,470 
1,180 
1,180 
1,270

1,220 
1,220 
1,170 
1,270 
1,470

June.

3,840 
2,280 
2,020 
1,660 
1,660

1,540 
1,440 
1,540 
1,340 
1,440

1,340 
1,340 
1,060 
1,150 
1,060

July.

461 
406 
461 
406 
355

306 
260 
215 
215 
215

260 
215 
215 
173 
132

Day.

1919-20. 
1....................................
2....................................
3.......................... .........
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
 14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
^i

Aug.

73 
73 

160 
502 
168

164 
164 
85 
55 
55

55 
55 
85 
55 
30

Oct.

202 
246 
202 
202
228

228 
168 
1& 
168 
177

177 
194 
202
237 
202

220 
220 
185 
246
152

134 
116 
98 
79 
73

Sept.

67 
92 
92 

120 
120

113
85 
55 
55 
85

85 
55 
85- 

120 
85

Mar.

782 
769 
756 
744 
751 
758

Day.

1919. 
16.......
17.......
18.. ......
19.......
20....... 

21.......
22.......
OQ

24...*..
25.......

26.......
27.......
00

29.......
30.......
31

Apr.

590 
409
228 
564 
564

564 
577 
577 
444 
514

502 
564 

1,340 
6,620 
3,250

4,100 
1,830 
1,490 
1,390 
1,830

2,480 
1,830 
1,490 
1,390 
1,490

1,190 
1,190 
1,770 
1,950 
1,770

Apr.

614 
614 
690 
763 

1,010

1,180 
1,090 
1,090 
1,180 
1,580

1,710 
1,830 
1,950 
2,200 
2,070

May.

1,710 
1,890 
1,490 
1,710 
4,100

4,100 
4»440 
4.440 
7,340 
7,580

4,440 
3,250 
3,920 
4,620 
4,620

7,340 
7,580 
7,580 
6,620 

-5,740

5,100 
5,310 
5,310 
5,100 
4,890

4,890 
4,890 
4,270 
4,270 
4,070 
4,070

May.

1,270 
1,170 
1,370 
1,470 
1,580

2,320 
2,600 
3,380 
3,720 
3,210

3,050 
3,050 
3,210 
3,540 
3,720
3 QQA

June.

3, 870 
3,670 
3,670 
3,110 
3,110

4,270 
4,270 
4,680 
5,100 
5,310

5,310 
4,680 
4,680 
4,470 
4,270

4,070 
5,310 
5,100 
4,270 
4,070

3,480 
3,110 
2,930 
3,110 
5,100

5,100 
2,110 
1,960 
1,820 
1,690

June.

1,240 
1,060 
1.150 
1,150 
1,060

811 
971 
971 
811 
889

811 
736 
736 
665 
736

July.

132 
132 
132 
96 

132

132 
132 
96 

202
202

246 
160 
160 
140 
120 
106

July.

1,690 
1,570 
1,570 
2,110 
2,260

1,960 
1,690 
1,570 
1,450 
1,340

1,690 
1,960 
2,420 
1,570 
1,450

1,340 
1,240 
1,240 
1,240 
1,240

1,150 
1,150 
1,030 

980 
980

900 
900
813 
743 
421 
491

Aug.

30 
30 
45 
45 
10

30 
30 
30 
45 
45

45
55 
70 
30 
30 
99

Aug.

421 
491 
533 
329 
270

270 
270 
394 
329 
463

463 
394 
329 
329 
215

407 
281 
281 
215 
270

270 
270 
270 
215 
191

166 
226 
226 
215 
215 
242

Sept.

120 
120 
120 
120 
160

168 
177 
177 
173 
160

160 
185 
202 
211 
202

Sept.

231 
215 
215 
226 
236

215 
215 
195 
195 
195

205 
215 
215 

' 215
226

226 
270 
270
253 
253

253 
258 
215 
258
253

215 
317 
317 
317 
317

NOTE. Gage read Oct. 1,1918, to Feb. 11,1919, but data are insufflcient to warrant estimates of flow for 
that period.
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Monthly discharge of Marias River near Shelby, Mont., for the years ending Sept. 30,
1919 and 1920.

Month.

1919.

May......................................................

July.....................................................

The period .........................................
1919-20. 

October 1-25 ............................. t...............
March 26-31..............................................

May......................................................

July...............................................:......

Discharge in second-feet.

Maximum.

2.200 
3,890 
3,840 

461 
602 
211

246 
782 

6,620 
7,580 
5,310 
2,420 

533 
317

Minimum.

549 
1,170 

665 
96 
10 
55

73 
744 
228 

1,490 
1,690 

421 
166 
195

Mean.

1,050 
2,140 
1,280 

213 
79.0 

126

181 
760 

1,480 
4,730 
3,920 
1,360 

305 
240

Run-off 
in 

acre-feet.

62,500 
132,000 
76,200 
13,100 
4,860 
7,500

296,000

8,980 
9,040 

88,100 
291,000 
233,000 
83,600 
18,800 
14,300

BAD0ER CHEEK NEAR FAMILY, MONT.

LOCATION. In NE. } sec. 19, T. 31 N., R. 8 W., near new highway bridge 4 miles east 
of Family, Glacier County.

DRAINAGE AREA. 241 square miles (measured on topographic maps).
RECORDS AVAILABLE. April 20, 1907, to September 30, 1920.
GAGE. Chain installed September 22, 1909; read by Joe Trombley. Original staff 

gage established April 20,1907, 4 miles upstream from present location was washed 
out June 5, 1908. A chain gage established July 22, 1908, 400 feet farther up­ 
stream at different datum was washed out May 25, 1909.

DISCHARGE MEASUREMENTS.- Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel; shifting. No well-defined con­ 

trol. Two channels at medium and low stage; several channels during high water.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

' 30,1919, 5.80 feet at 6 p. m. May 22 and 7 a. m. May 23 (discharge, 1,070 second- 
feet); minimum, stage, 3.50 feet August 19 (discharge, 2.0 second-feet).

1920: Maximum stage recorded during year ending September 30, 1920, 6.29 
feet at 9.30 a. m. June 6 (discharge, 1,400 second-feet); minimum stage, 4.00 feet 
October 20-23 and 27-28 (discharge, 56 second-feetV

1907-1920: Maximum stage recorded, 6.30 feet Jyne 12, 1917 (discharge, 1,910 
second-feet); minimum stage recorded in 1919.

ICE. Stage-discharge relation affected by ice; records discontinued during winter.
DIVERSIONS. United States Reclamation Service canal diverts natural flow of Badger 

Creek to irrigate land in eastern part of Blackfeet Indian Reservation north of 
Birch Creek. A total of 20,800 acre'-feet were diverted during 1919 and 10,760 
acre-feet during 1920.

REGULATION . None.
ACCURACY. Stage-discharge relation changed slightly during spring break-up in 1920. 

Well-defined rating curve used for each year. Gage read to half-tenths twice 
daily. Daily discharge ascertained by applying daily mean gago height to rating 
table. Records good.

Discharge measurements of Badger Creek near Family, Mont., during the years ending
^Sept. §0, 1919 and 1920. 

[Made by W. A. Lamb.]

Date.

1918. 
Oct. 19..........................

1919. 
Apr. 19..........................
May 16..........................

Gage 
height.

Feet.
4.26

4.56
4.86
4.50

Dis­ 
charge.

Sec.-ft. 
116

207
314
176

Date.

1919. 
July 29..........................

1920.

Aug. 19..........................

Gage 
height.

Feet. 
3.70

4.90
4.29

Dis­ 
charge.

See.-ft. 
14. «

337
125
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Daily discharge, in second-feet, of Badger Creek near Family, Mont., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19
20...................

21...................
22...................
9Q

24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1919-20. 
1...................
2...................
3...................
4...................
5...................

G.. .................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29..................
30...................
31...................

Oct.

110
110
110
110
102

97
97
97
97
97

97
110
110
110
110

122
122
122
110
110

110
110
110
110
110

102
97
97
102
110
97

74
8-1
84
74
74

80
84
84,
107
102

96
80
84
84
84

84
74
74
74
63

63
63
63
63
63

63
63
63

Nov.

97
97
97
97
97

102
102
97
97
Q7

97
97
97
Q7
97

97
122
O7

97
Q7

110
OS
fifi
86
86

110
136
102
Q7
O7

Dec.

180
165
150
144
117

97
86
86
86
86

97
97
97
97
86

97
86
75
97
97

86
66
66
75
75

97
122
i fin
too
Q7

75

Mar.

........

93
93
93

93
93
98
105
93
93

Apr.

86
86
86
97
97

97
97
75
75
86

93
110
97
97
86

86
93
128
IQfi
231

2-12
257
917
309
366

512
531
626
685
611

105
117
117
130
130

130
105
98
93
93

93
105
214
242
208

191
168
159
175
260

260
225
225
225
191

225
235
285
9Ofi
278

May.

531
415
366
309
249

220
220
208
220
231

242
249
242
231
309

352
339
322
385
557

597
829
829
763
577

597
648
670
747
626
512

278
242
242
278
296

323
501
719
879
797

837
966
837
948-

1,040

966
1,250
1,060
1,150
1,010

1,200
984

1.040
1,080
1,060

797
719
719
719
765
765

June.

400
339
309
330
309

296
268
242
220
206

187
180
165
165
165

165
156
150
150
136

97
79
86
97
97

86
66
66
71
75

689
653
653
653
805

1.170
922

1,350
1 080
1,060

879
879
837
966

1,060

984
966
837
719
646

682
704
563

393

357
357
357
335
323

July.

66
64
64
62
58

48
48
40
40
40

48
48
33
20
7.0

7.0
7.0
53
20
75

20
17
11
11
13

15
8.6

15
17
20
13

335
323
316
316
270

249
242
342
201
191

191
225
260
208

191
159
145
159
145

145
150
139
130
117

112
93
93
93
93
82

Aug.

11
11
11
15
15

15
15
11
11
11

7
7
7

48
8.6

4.5
4.5
3.0
2.0

33

33
33
40
48
56

56
56
48
48
48
48

82
82
76
71
71

93
93
93
93
93

117
117
117
117
123

130
145
130
123
117

130
117
117
117
123

130
117
117
117
130
130

Sept.

53
56
56
56
56

56
56
66
66
66

56
56
56
56
56

56
56
56
56
56

56
56
56
56
56

56
56
75
66
66

130
117
117
117
117

117
117
117
117
117

117
' 117

117
117
117

117
117
112
105
105

106
105
105
105
105

105
105
105
93
93

NOTE. Discharge interpolated Oct. 24-26, 1919, Sept. 11-15,1920; Dec. 30 and 31,1918, estimated.
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Monthly discharge of Badger Creek near Family, Mont., fnr the years ending Sept. SO,
1919 and '13?0.

Month.

1918-19.

November. ..............................................

May.....................................................

July.....................................................

September .................. , ............................

1919-20. 
October 1-28.............................................
March 23-31......... .....................................

May.....................................................
June........................ . . ................
July......................................................

Discharge in second-feet.

Maximum.

122 
136 

.180 
685 
82Q 
400 

75 
56 
75

107 
105 
296 

1.250 
1,350 

335 
145 
130

Minimum.

97 
86 
66 
75 

208 
66 
7.0 
2.0 

53

63 
93 
93 

242 
323 
82 
71 
93

Mean.

107 
99.3 

113 
216 
438 
179 
32.5 
24.7 

- 58. 2

76.7 
94.9 

179 
789 
746 
187 
111 
112

Run-off ir 
acre-feet.

6.5PO 
5,9'f) 
6.720 

12.900 
26.900 
10.700 
2.000 
1,5?0 
3,4W

4,2TO 
l,6f>0 

10,700 
48,910 
44,400 
11,500 
6, STY) 
6,6W)

BIRCH CREEK AT SWIFT DAM, NEAR DTTPITSrER, MONT.

LOCATION. At Swift dam, on south boundary of Blackfeet Indian Reservation
Pondera County, 20 miles west of Dupuyer and 34 miles west of Valier. North
and South forks of Birch Creek unite in reservoir above station. 

DRAINAGE AREA. 75 square miles (revised; measured on topographic maps). 
RECORDS AVAILABLE. March 26, 1913, to September 30, 1920. 
GAGE. Vertical iron gage on right bank 800 feet below dam; read by B. P. Parisl.

Prior to July 11, 1915, a vertical wooden staff on right bank, one-fourth mile belo'v
dam was read except from June 5 to July 16, 1913, when temporary gage on left
bank immediately below dam was used to obtain high-water records. Overflow
from spillway is referred to same gage as water-surface elevation in reservoir. 

DISCHARGE MEASUREMENTS. Discharge through valves" measured from footbridge
300 feet above gage or by wading. 

CHANNEL AND CONTROL. Bed composed of coarse gravel and boulders; slightly shif ' -
ing. Control at riffle 100 feet downstream; shifts during high water. Spillway
channel is a rock cut headed by a concrete spillway lip. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September
30,1919, 3.83 feet from 7.45 a. m. to 1.30 p. m. June 11 (discharge, 850 second-feet);
minimum stage, 1.40 feet October 2, 1918 (discharge, 1.0 second-foot). 

Maximum stage recorded during year ending September 30,1920, June 16 (coir-
bined flow, 897 second-feet); minimum stage recorded, 1.40 feet January 2, ro
flow. 

1913-1920: Maximum discharge, 5,275 second-feet at 5 a. m. June 21, 1916; no
flow 6 p. m. January 2 to 6 a. m. January 3. Minimum flow is controlled an-*
maximum partly regulated by valves at dam. 

ICE. Stage-discharge relation affected by ice for short periods. 
DIVERSIONS. Two small ditches, known locally as Cote ditch and Jones ditch, divert

water just below dam and above gage.
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REGULATION. Dam is used to store flood and winter flow, and during dry periods 
will release no more water than can be handled by canal system of Valier-Montana 
Land & Water Co., in addition to amount required by prior rights. Capacity of 
reservoir is 30,000 acre-feet.

ACCURACY. Outlet channel: Stage-discharge relation shifted during high water in' 
1920. Rating curve used previous to shift, fairly well defined; curve used after 
shift, well defined. Gage read to hundredths twice daily, except when gate 
valves were changed, during which periods it was read from 3 to 6 times. Daily 
discharge through valves ascertained by applying daily mean gage height to 
rating table. Records good.

Spillway channel: Concrete lip of spillway affords permanent control but only 
one measurement has been referred to gage above this crest. Discharge is esti­ 
mated by engineers of Valier-Montana Land & Water Co. from this measurement 
and from records of other stations on stream. Gage read to hundredths twice 
daily.

COOPERATION. All field data furnished by engineering department of Valier-Montana 
Land & Water Co.; computation of daily and monthly discharge made by United 
States Geological Survey.

Discharge measurements of Birch Creek at Swift dam, near Dupuyer, Mont., during the 
years ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 9 

26

1919.
Feb. 5 
Apr. 2 

15 
15

May 2
12
25

June 4 
10
26 

July 11
Aug. 1

Made by 

Chadwick and Ebner... 
Ebner and Parrish. ....

Monley and Parrish. . . . 
Ebner and Monley ..... 
Wardwelland Parrish. . 
.....do..................
.....do.................. 
T.M. Ward well. .......

Wardwelland Parrish. . 
.....do..................
Noble and Wardwell. . . 
T.M.Wardwell. .......

Gage 
height.

Feet. 
1.45 
1.47

1.50 
1.50 
1.54 
1.90
2-70 
2.34
3.43
3.39 
3.49
2.98 
2.25
2.16

Dis­ 
charge.

Sec.-ft. 
3.0 
5.4

5.7 
5.7 
5.4

30.7
177 
85

538
456 
547
270 

66
50

Date.

1919. 
Aug. 18 

23 
Oct. 3

1920. 
Jan. 3 
May 4
July 23

16
19 
23

Sept. 8 
8

29

Made by 

Wardwell and Ebner... 
War dwell and Parrish. . 
Wardwelland Ebner...

.....do..................

Studley and Tidyman. 
E.G. Studley..........

Ellis a, and Ebner ...... 
E.G. Studley..........
Studley and Parrish.... 
.....do..................
.....do....-:.............

Gage 
height.

Feet. 
2.11 
2.12 
1.50 
1.50

1.40 
1.54
3.40 
322
2-97
2.89 
2.89
2.65 
2.65
2.28

Dis­ 
charge.

Sec.-ft. 
51 
51 
3.4 
3.0

1.2 
5.1

489 
389
264
189 
229
144 
145
66

a State hydrographer.
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Daily discharge, in second-feet, of Birch Creek at Swift dam, near Dupuyer, Mont., for tie 
years ending Sept. 30, 1919 and

Day.

1918-19. 
1.............
2.............
3.............

5.............

6.............
7..............
8.............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23 .....
24..............
25..............

26
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
10
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30.............. 
31..............

Oct.

2.4

.9
1.8
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.8
2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.1

2.1
2.4
2.4
2.4
2.4
2.7

3.7
3.2
3.2
3.2
3.2

3.7
3.7
3.7
3.7
3.6

3.6
3.5
3.5
3.4
3 3

3.3
3.2
3.2
3.2
3.2

3.2
4 9

3.7
4.0
4.2

4.2
4 9

4.2
4.2
4.2 
4.2

Nov.

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

4.2
4.2
4.2
4.2
4.2

4.2
4.2
4.0
3.7
3! 7

3.7
3.7
3.7
3.7
3 7

4 9

4.2
4.2
3.7
3.2

3.2
1 9

3.2
3.2
3.2

3.2
3 0

3.2
3.2
3.2

Dec.

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

3.2
3 0

3.2
3.2
3.2

3.2
3.2

. 3.2
3.2
3.2

3.2
3.2
3.2
3.2
3 9

3.2
3.2
3.2
3 9
3 9

3.2
3 9

3 9

3.2
3.2

3.2
3 9

3.2
1 9

3.2 
3.2

Jan.

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3 (\

3.0
3.0
3.0
3.0
3.0
3.0

3.2
2 0

.8
3.2
3.2

3.2
3.2
3.2
3.2
3.2

3 0

3.2
3.2
3 0

3 9

^ 9
^ 9

3.2
3 9

3 9

3 9

3 9

3 9

3 9
1 9

3.2
3 9

3.2
3 9

3.2 
3.2

Feb.

' 3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
1 n

3.0
3.0
3 n

3.2
3.2
3.2
3.2
3.2

3.2
3.2
3.2
3.2
3.2

3.2
3.2
3.2
3.2
3 9

3.2
3.2
3.2
3.2
3 9

3.2
3 9
^ 9

3.2
3.2

3.2
3 9

3.2
3.2

Mar.

30
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3,0
3.0
3.0

3.0
3.0
3.0
3.0
3 n

3.0
3.0
3 n
3.0
3.0
3.0

3.2
1 9

3 9

3.2
3.2

3.2
3 9
^ 9

3 9
o 9

3 9

3 9

3.2
3 9
1 9

3 0

1 9

3.2
q *>

3 9

^ 9

3 9

3 9
^ 9

3.2

3.2
3 9

3.7
3.7
3.7 
3.7

Apr.

3.0
3.0
3.6
3.6
3.6

4.2
4.2
4.2
4.2
4.2

4.2
4.2
4.2
4.2
9.6

31
32
32
32
32

31
31
31
31
31

31
31
31

161
161

3.7
3.7
3.7
3.7
3.7

3.7
2.6
1.9
1 O
1 O

1 9
1.9
1.9
2.1
2 q

2.5
2.7
2.9
3 9

3 >7

3.2
3 9

3.2
3.2
3.2

3.2
3 9

4.2
4.2
4.2

May.

176
192
189
189
189

189
189
189
189
189

186
125
99
99
99

99
99

129
164
221

261
354
390
427
555

602
614
644
601
494
494

4.2
4 9
4.2
5.1
5.1

5.1
5.1

36
203
308

383
209

8.0
9.4
9 4

180
456
507
<5T5

dRn

327
57

656
735
577

426
xec

531
U7

501 
486

June.

494
466
263
408
501

609
601
584
576
568

667
368
396
379
374

379
460
650
552
576

524
446
285
270
270

270
168
171
136
83

441
°.Qf7

382
456
547

609
624
767
767
719

AAQ
RAn

<un
767
00 1

897
7V^

609
AAQ
RAJ

KAa

Plftl
561
470
410

396
367
367
381
381

July.

79
77
75
75
75

72
72
68
66
65

66
66
65; es
61

60
58
60
58
58

57
57
57
57
56

56
56
54
54
55
54

381
396
367
367
352

°.>id
991

556
607
606

619
576

AQQ

4QQ

4O9
409
4O9

498
498

AQQ

492
498
4QQ

492

498
dQfi

498
AQf)

494
498

Aug.

55
54
55
54
54

52
54
54
54
55

49
50
50
50
49

49
49
48
48
48

48
48
48
is
47

47
47
47
47
46
46

414
388
388
388
388

376
376

376
309

979

267
267
263
263

263
436
345
999
909

228
OOO

255
305
305

305
300
295
295
295 
295

Sept

47
47
47
47
48

47
48
47
48
46

46
46
47
45
45

45
45
45
43
48

47
47
45
45
44

33
8.0
4.7
3.7
4.2

295
9Qft
286
267
258

240
231
ies
1*2
145

126
117

81
74

68
68
68
68
68

67
67
67
67
67

67
67
67
67
66

NOTE . Above table shows combined flow through outlet valves and over spill way. Spillway overflowed 
May 17 to July 11,1920, only. Stage-discharge relation affected by ice Dec. 22,23,25,30,31,1918; Jan. 1-3; 
Feb. 1, 3, 25, 26, Oct. 9-18 and 24,1919; discharge interpolated. Gage not read July 14, Dec. 18,19,191f, 
Mar. 26-29, and Apr. 14-18,1920; discharge interpolated. Gates opening changed Nov. 8,1918; Jan. 2, JT. 
May 8, 9,10,11,12.16,17, 20, 21, July 6, 7, 8,12, 30, Aug. 1,10,17,18, 23, Sept. 6, 7, and 8,1920; discharge 
computed by hourly method.
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Monthly discharge of Birch Creek at Swift dam, near Dupuyer, Mont., for the years ending
Sept. 30, 1919 and 1920.

Month.

1918-19.

April.....................................................
m,?... ...................................................
July....... ...............................................

1919-20.

March....................................................
April.....................................................
May......................................................
June.....................................................
July......................................................

September ...............................................

. Discharge in second-feet.

Maximum.

2.7 
3.0 
3.0 
3.0 
3.0 
3.0 

161 
644 
667 
79 
55 
48

667

4.2 
4.2 
3.2 
3.2 
3.2 
3.7 
4.2 

735 
897 
619 
436 
295

897

Minimum.

0.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

99 
83 
54 
46 
3.7

.0

3.2 
3.2 
3.2
.8 

3.2 
3.2 
1.9 
4.2 

367 
225 
228 
66

.8

Mean.

1.81 
3.00 
3.00 
3.00 
3.00 
3.00 

26.4 
279 
416 
63.0 
60.0 
40.3

74.4

3.64 
3.69 
3.20 
3.09 
3.20 
3.26 
3.02 

278 
568 
478 
314 
127

149

Run-off 
in 

acre-feet.

Ill 
179 
184 
184 
167 
184 

1.570 
17,200 
24,800 
3,870 
3,070 
2,400

53,900

224 
220 
197 
190 
184 
200 
ISO 

17,100 
33,800 
29,400 
19,300 
7,560

199,000

NOTE. The above table shows combined flow through the outlet valves and over spillway. 

Contents, in acre-feet, of Birch Creek reservoir for the years ending Sept. 30,1919 and 1920.

Month.

March... _ ..................

1918-19.

3,405
6,205
8,865

11,095
IS, 210
15,415

1919-20.

2,535
5,770
8.665

11,280
13,505
15,795

Month.

April.........................
May..........................

July..........................

1918-19.

19,810
16,845

0
0

295

1919-20.

19, 665
30,135
30,135
15,725
3,195

0
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BIRCH CREEK NEAR~DUPUYER, MONT.

LOCATION. In sec. 28, T. 29 N., R. 8 W., at Kepple'a ranch, half a mile above head- 
gate of B canal of Valier-Montana Land & Water Co., 12 miles northwest of Du- 
puyer, Pondera County, and 20'miles above mouth of Dupuyer Creek.

DRAINAGE AREA. 110 square miles (revised from topographic maps).
RECORDS AVAILABLE. July 25, 1907, to September 30, 1920.
GAGE. Steel bar driven into bed of stream; also gage in well in bank at same section; 

read by Wade Starleigh.
DISCHARGE MEASUREMENTS. Made by wading or from cable a quarter of a mile 

above gage.
CHANNEL AND CONTROL. Bed composed of gravel. Control is gravel bar about 250 

feet below gage; shifting. Banks are subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 6.0 feet at 6 p. m. June 11 (discharge, 680 second-feet ; minimum stage 
3.02 feet at 8.30 a. m. April 12 (discharge, 5.4 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.26 feet 
June 15 (discharge, 838 second-feet); minimum discharge estimated, 5.0 second- 
feet, January 14-17 and 21-24.

1907-1920: Maximum stage recorded, 10.0 feet June 21, 1916 (discharge esti­ 
mated, 5,000 second-feet); minimum stage in 1920.

ICE. Discharge relation seriously affected by ice.
DIVERSIONS. Two or three small ditches divert above station.
REGULATION. Flow largely controlled by Swift dam at Birch Creek reservoir having 

capacity of 30,000 acre-feet, located 12 miles upstream.
ACCURACY. Stage-discharge relation shifted each year. Two well defined rating 

curves used during 1919; shifting-control method used from June 21-25. Three 
well defined rating curves used during 1920. Gage read to hundredths once 
daily. Daily discharge ascertained by applying gage height to rating table. 
Records good.

COOPERATION. Gage heights and discharge measurements furnished by engineering 
department of Valier-Montana Land & Water Co. Computations of daily and 
monthly discharge made by United States Geological Survey.

Discharge measurements of Birch Creek near Dupuyer, Mont., during the years ending
Sept. 30, 1919 and 1920.

Date.

1918. 
Dec. 18

1919. 
Jan. 3 

14
Feb. 5
Mar. 21

13
June 21

25
July 8 
Aug. 1 
Oct. 4

13
29

Made by 

Ebner and Starleigh. . . .

Monley and Atkins ....

T. M. Wardwell........
.....do.................
.....do.................
.....do.................

.....do.................
Noble and Starleigh. . . . 
T.M. Wardwell........
.....do......................do......:..........

Gage 
height.

Fett. 
(a)

a 4. 02 
a 3. 77
«3.73
a 4. 47

4.47
4.09
5.61 
4.9i
4.08 
3.76 
3.35
3.33

«3.79

Dis­ 
charge.

Scc.-ft. 
13.3

6.4 
9.4
9.0
9.4

168
103
515

86 
49.5 
18.6
16.2
13.5

Date.

1919. 
Nov. 13

1920. 
Jan. 17
May 5

19
June 25
July 14

23
Ancr Q

19
26 

Sept. 10
30

Made by  

Wardwell and Atkins . . 
T.M. Wardwell........

.....do.................
Ebner and Starleigh . .

Ebner and Starleigh...
Studley and Starleigh.
Studley and Tidyman 
E:G. Studley.........
Ellis & and Ebner ..... 
Studley and Starleigh. 

.....do. ................

.....do.................

Gage 
height.

Feet. 
o3.84

(0)

o3.71
3.65
5.63
5.21
5.60
5.54 
5.20
4.81 
5.00 
4.45
3.95

Dis­ 
charge.

Sec.-ft. 
8.1 
6.6

4.7
49.9

546
387
530
497 
355
218
284 
158
76

« Sta^e-lischarge relation afCe^tel by ice. & State employee.
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Daily discharge, in second-feet, of Birch Creek near Dupuyer, Mont., for the years ending
Sept. SO, 1919 and 1920.

Day.

'1918-19. 
1-. ...........
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24..............
25.............

26..............
J7-. ............
28..............
29..............
30..............
J1-. ............

1919-20. 
1-. ............
2..............
3..............
4..............
5..............

6..........
7 .............

9..............
10..............

11..............
L2-.............
3..............

L4-. ............
L5..............

16..............
17..............
8..............
9..............
20..............

21..............
>2.. ............
23..............
>4.. ............
5..............

6..............
7..............
8..............
9..............
0-. ............
1-. ............

Oct.

26
20
16
16
15

15
14
13
14
11

13
14
13
13
13

11
13
11
11
11

11
11
10
9.8
9.8

9.8
9.4
9
9
9
9

12
11
g

17
16

16
15
15
18
14

16
16
16
16
14

14
14
14
14
lo

19
1^
1°.
"|0

TO

1°.

13
10

11
11
11

Nov.

7.8
7.8
7.8
7.8
9 8

9.8
9.8
9.8
8.6
8.6

9
8 A

7.8
7.8
7 H

7.8
7.8
7.8
9

11

7.4
7.4
9.4

9

9
9
9
9
9

12
19

11
11
10

g
g
g
g
g

8

8
10
10

19
17
17
14
14

19

16
17
17
20

20
13
19

10
10

Dec.

8
8
8
7.8

6.8
9 0

13
11
11

13
1i
11
10

11

11
13 ,
11
1i
11

1i
11
13
11

115

35
95
11
11
11

25

8

8

7
7
7

10
12
15
20

25
95

20
20
18

16
14
11
10
7
8

Jan.

10
8
6.4
7

9
9
9
9
g

g

g
9 4
g

g

g
g
g

9
9
9

g

9
9
9
9
9
9

9
9

9
10
11
12

10

6
5
5

5
5
7
7
6

5
5
5
5
6

8

10
20
16
19

Feb.

15
11
in
14
1i

11

11
6

11

6

9
12
6

6
10
10
14
12

5
11
12
10

14

14
11
11
10

Mar.

9
10
9
9

g

10
10

10
12
20
oc
9Q

10
7
5

10
14

22
1Q

16
00

10

g
29
Oft

95

29
22

Apr.

10
12
10

9
9 0

9.8
8.6
8.6
7 0

7 R

7.4
5.4
7.8
7.8
6 0

7.4
7.4
7 0

7 0

8 9

8.2
12
14
to

21

91

26
97

127
145

17
9.4
01
00

45

59

60
64
57
60

64
61
C7

65
54

jq
00

22
95

30

29
00

34
33
00

00

30
00

34

May.

154
175
177
179

177
183
183

183

1 RS

108
ins

106
104
199
OQQ

91 C
onn
001

336
OQ1

482
494
5flfi

547
482
 inn

34
15
qc

35
46

46
46
50

149
293

418
483
139
107
105

486
547
559
CCQ

429
136
518
681
663

549

486

551
514
477

June.

464

381
291

501
COA

520
coo

524

680
415
453
A Aft

422

AOC

A.9^

658
cen

C79

KQO

535
398
288
9fi9

262
195
184
193
127

440
418
418
451
510

CCQ

747

747

695
ccn

709
838

828
7Q7

738
633
577

55n
550
540
481
437

375
356
345
352
oeft

1 July.

120
106
102
101
100

96
100
96
86
79

75
74
68
68
67
70
An
59
59
An

58
58
56
56
55

52
50
49
49
48
48

368
07Q

OflJ.

347
QQA

313
one

495
568
CftQ

573
586
KflQ

522
599

518
KOO

518
513
KAQ

504
504
CAft

495

490
490
490
490
482
486

Aug.

49
50
48
49
48

49
48
48
48
48

48
48
48
47
46

45

44
44
41
42

41
42
42
41
41

41
40
40
39
39
39

477
OQ1

379
079

372
OCft

356
356
274

262
259
256
256
253

253

490
231
226

226
224
218
290
290

283
280
274
268
280
271

Sept.

39
39
40
40
41

41
41
42
43
41

40
4n

40
40
40

39
39
38
38
39

40
41
41
41
41

42
39
15
13
13

271
271
237
265
237

237
224
196
174
15n

150
131
118
94
90

87
87
85
84
82

81
80
80
80
78

78
77
77
77
74

NOTE. Stase-discharge relation affected by ice Nov. 24 to Dec. 4, Dec. 9,1918, to Mar. 31,1919; Oct. 23 
to Nov. 15, Nov. 27 to Dec. 28, Dec. 31, 1919, Jan. 1 to Mar. 21, and Apr. 2-5, 1920; discharge computed 
'rom discharge measurements, gage heights, temperature records, and comparison with records of flow 
a Swift dam. Gage not real Apr. 15-17, July 4-6, Sept. 8-9,1920; dicharge interpolated.
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Monthly discharge of Birch Creek near Dupuyer, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

July.....................................................

The year. ..........................................

1919-20.

April....................................................

July................................... ...............

Discharge in second-feet.

Maximum.

26 
11 

115 
10

145 
547 
680 
120 
50 
43

680

18 
20 
25 
20 
15 
32 
65 

681 
838 
586 
490 
271

838

Minimum.

9 
7.4 
6.8 
6.4

5.4 
104 
127 
48 
39 
13

5.4

9 
8 
7 
5 
5 
5 

17 
34 

345 
2% 
218 

74

5

Mean.

12.7 
8.64 

16.7 
8.83 

«9 
»9 
19.6 

251 
421 
71.9 
44-6 
37.5

76

13.9 
12.4 
11.5 
8.6 

11.1 
15.7 
40.8 

316 
575 
476 
302 
135

318

Run-off 
in acre- 

feet.

781 
514 

1,030 
543 
500 
553 

1,170 
15,400 
25,100 
4,420 
2,740 
2,230

55,000

855 
738 
707 
529 
638 
965 

2,430 
19,400 
34,200 
29,300 
18,600 
8,030

116,000

Estimated.
DUPUYER CREEK NEAR VALIER, MONT.

LOCATION. In NE. i NW. i sec. 33, T. 29 N., R. 6 W., at Cowell ranch, 1,000 feet 
above diversion dam at head of D canal from Dupuyer Creek to Lake Frances 
reservoir and outlet of B canal, which diverts water from Birch Creek to Dupuyer 
Creek, 6 miles below mouth of Sheep Creek, and 11 miles southwest of Valier, 
Pondera County, nearest railway point.

DRAINAGE AREA. 111 square miles (measured by Valier-Montana Land & Water Co.).
RECORDS AVAILABLE. July 17, 1912, to September 30, 1920.
GAGE. Vertical steel staff on right bank, 1,000 feet above diversion dam, used since 

June 23, 1916; read by Cecil Carey and others.
DISCHARGE MEASUREMENTS. Made by wading at low stages. High-water measure­ 

ments made from cable 30 feet below gage or from bridge 5 miles below gage.
CHANNEL AND CONTROL. Bed of stream fine gravel; right bank high and steep; left 

slopes gradually and is overflowed only at flood stage. A bar or ledge that pro­ 
duces a riffle about 400 feet below the gage forms the control at certain stages.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 3.08 feet at 7.45 p. m. April 1 (discharge, 44 second-feet); no flow Sep­ 
tember 19.

Maximum stage recorded during the year ending September 30, 1920, 5.60 feet 
at 6 p. m. April 13 (estimated discharge, 1,130 second-feet); minimum discharge, 
0.2 second-foot, October 7.

1912-1920: Maximum stage recorded, 6.5 feet on June 21, 1916, determined by 
level from flood marks (discharge, 2,180 second-feet); no flow September 19, 1919.

ICE. Stage-discharge relation affected by ice. Winter flow computed from current- 
meter measurements and observer's daily estimate.

DIVERSIONS. A number of small ditches divert water for irrigation from Dupuye' 
Creek and tributaries; many of the numerous water-right filings have been pe' 
fected by use.

REGULATION. None.
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ACCURACY. Stage-discharge relation changed during winter of 1919-20; affected by 
ice. Rating curve used for 1919, fairly well defined below 3 second-feet and well 
defined between 3 and 40 second-feet; curve used for 1920 fairly well defined 
between 20 and 280 second-feet. Gage read to hundredths daily (twice during 
periods of rapid change). Daily discharge ascertained by applying gage height 
to rating table; discharge for periods of ice effect determined from current-meter 
measurements and temperature records. Records good.

COOPERATION. Complete data furnished by the Valier-Montana Land & Water Co.

Discharge measurements of Dwpuyer Creek near Valier, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Nov. 18

1919. 
Jan. 4 

21
Feb. 4
Mar. 20 

29
Apr. 2

19
26

May 21

Oct. 7
Nov. 12

20

Made by 

Monley and Atkins.....

.....do..................
Wardwell and Atkins . . 
T.M. Wardwell........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.......... ......
Wardwell and Atkins . . 
.....do..................
T. M. Wardwell........

Gage

Feet. 
2.87
3.02

3.27 
3.22
3.09
3.52 
3.30

-2.98
2.78
2.72
2.45
2.33
2.33
3.18 
3.31
4.17

Dis­ 
charge.

Sec.-ft. 
26.3
23.8

9.3
18.5
8.4

15.8 
23.4
32.9
20.9
16.6
3.2
.3
.23

7.5 
8.9

22.7

Date.

1920. 
Jan. 6

29
Feb. 11

24 
Mar. 6 

16
25

Apr. 6 
19

May 9
June 25
July 16

27
Aug. 18

Made by  

T. M. Wardwell.......
.....do..................
Monley and Atkins. .... 
Monley and Stalzer..... 
Wardwell and Atkins. . 
T. M. Wardwell........
Wardwell and Atkins . .
Wardwell and Draper. . 
G. Ebner.. .............

.....do..................

Gage 
height.

Feet. 
3.61
3.«1
4.09 
3.93 
3.59 
4.43
3.81
3.33 
3.31
3.81
3.48
3.31
3.09
2.90

Dis­ 
charge.

Sec.-ft. 
20.9
20.2
28.9 
25.7 
21.9 
92

105
29.2 
97

272
126
88
46.5
22 9

Daily discharge, in second-feet, of Dupvyer Creek near Valier, Mont., for the years end­ 
ing Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..............

4..............
5..............

6..............
7..............

10..............

11..............
12..............
1*>

14..............
15..............

16..............
17..............
1ft

19..............
20

21..............
22..............
oq

24..............
25... ...........

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

22
oo
oo

21
,20

nt\

20
99

23
24

24
23
23
oo

22
no

23
24

Nov.

27

Dec.

24

Jan.

9.5

18.5

Feb.

8.5

Mar.

16

Apr.

44
38
35
31
3O

28
26
23
22
22

22
23
22
23
18

18
18
19
20
18

18
17
17
17
17

17
14
12
10
10

May.

10
12
13
14
16

17
22
23
22
19

17
16
14
14
12

10
7.5
6.5
6.5
5.5

3.2
3.2
3.2
3.2
2.8

2.4
2.0
2.0
3.2
3.2
2.8

June.

3.5
3.2
2.8
2.8
2.4

2.0
1.7
1.7
1.3
1 i

1.3
1.3
1.3
1.0
.fr

.9
1.2
1.0
1.0
1.0

.«

.9

.8

.8

.8

.6

.6

.8

.8-

.6

July.

0.5
.5
.5
.4
.4

.1

.1

.1

.1

.1

.1

.3

.1

.1

.0

.0

.3

.3

.1

.1

.1

.1

.1

.0

.1

.1

.1

.1

.1

Au^.

0 9

.4

.3

.8

.5

.*

.4

.4

.3

.3
M
.1

,1
.1
.1
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

Sept.

0.0
.0
.1
.0
.1
.1
.1
.1
.3
.1

.1

.1

.0

.3

.3

.1

.1

.0

.0

.3

.3

.3

.1

.8

.4

.6

.6

.5

.5

102724 23 WSP 506  5
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Daily discharge, in second-feet, of Dupuyer Creek near Valier, Mont., for the years ending 
Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1. .........

4..........
5. .........

6..........
7..........

g
10..........

11..........
19
1O

14..........
15..........

Apr.

60
50
45
v>
vi

on

30
35
35
45

50
40

525
991

May.

129
QQ
148
168
151

144
158
91 q
OCQ

OCQ

fffl
472
463
079
1fi9

June.

226
239
99ft

208
221

226
OCA

300
9Ql

253
910

200
196
991

July.

89

71
71
67
65

63
67
56

49

46
Id

917

158
119

Aug.

35
09

09

33
30

29
28
OA

23
26

33

36
30
9Q

Sept.

18

18
16
16
16

11
12
11
10
10

10
10

g
9

Day.

1919-20. 
16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
97

28..........
29..........
30..........
31......-..-

Apr.

126
91
80
97
204

169
120
117
104
87

91
129
151
138
129

May.

381
386
415
386
357

348
338
324
319

309
281
286
267
249
249

June.

328
295
244
213
204

172
158
158
154
138

135
117
106
94
89

July.

94
87
87
82
67

62
94
82
67
62

56
47
44
43
46
39

Aug.

26
25
20
23
24

20
17
16
15
15

17
18
17
16
17
20

Sept.

8
7
7
7
5

4
5
5
9
9

7
7
7
8

Monthly discharge of Dupuyer Creek near Valier, Mont., for the years ending Sept. 30,
1919 and 1920.

Month.

1918-19.

May.....................................................

July.....................................................

1919-20.

May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

24

44 
23 
3.5 
.5 
.8 
.6

44

550 
472 
328 
217 

51 
18

550

Minimum.

20

10 
2.0 
.6 
.0 
.0 
.0

.0

29 
99 
89 
39 
15 

4

Mean.

22.9 
25.5 
21.6 
13.4 
9.1 

14.9 
21.6 
9.94 
1.37 
.18 
.18 
.20

12.'0

.82 
15.9 

'18.9 
19.5 
23.4 
83.9 

120 
287 
204 
73.6 
25.0 
9.6

73.6

Run-off in
acre-feet.

1,410 
1,520 
1.330 

824 
505 
916 

1,290 
611 
81.5 
11.1 
11.1 
11.9

8,520

50 
946 

1,160 
1,200 
1,350 
5,160 
7,140 

17,600 
12,100 
4,520 
1,540 

571

53,300

NOTE. Discharge Oct. 19,1918, to Mar. 31,1919, and Oct. 1, 1919, to Apr. 13,1920, estimated on basis 
of current-meter measurements and weather records.

CUT BANK CREEK 1TEAR BROWNING, MONT.

LOCATION. In NW. 1 sec. 15, T. 33 N., R. 11 W., on Blackfeet Indian Reservation, 
on left bank 100 feet above highway bridge on trail from Browning to Babb, 6 
miles north of Browning, Glacier County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 17, 1918, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder 100 feet above highway bridge.
DISCHARGE MEASUREMENTS. Made from lower side of bridge or by wading.
CHANNEL AND CONTROL. Control is sandstone ledge and boulders 40 feet below 

gage; shifting. Two small channels on right bank carry flood water.
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EXTREMES OF DISCHARGE. Maximum stage recorded during year ending Septem­ 
ber 30, 1919, 3.02 feet at 8 a. m. May 23 (discharge, 525 second-feet); minimum 
stage, 0.25 foot at 6 p. m. September 19 (discharge, 10 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.83 feet at 
8 a. m. June 9 (discharge, 940 second-feet); minimum discharge, 24 second-feet 
April 10.

1918-1920: Maximum stage, 3.93 feet at 11 a. m. June 11, 1918 (discharge, 1,020 
second-feet); minimum stage in 1919.

ICE. Stage-discharge relation affected by ice; records discontinued during winter.
DIVERSIONS . None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during high water in May, 1919, and 

June, 1920, rating curves used before and after the shifts well defined; shifting- 
control method used from June 5-17, 1920 Operation of water-stage recorder 
not satisfactory as shown by footnote to table of daily discharge. Daily dis­ 
charge ascertained by applying to rating table daily mean gage height obtained 
by inspection of recorder graph. Records fair.

Discharge measurements of Cut Sank Creek near Browning, Mont., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 19

1919. 
May 15 
June 16
July 24 
Aug. 28

Made by  

.....do.................. 

.....do..................

.....do.................. 

.....do..................

Gage 
height.

Feet. 
0.79

1.90 
2.19
.78 
.41

Dis. 
charge.

Sec.-ft. 
63

197
262

51 
21.0

Date.

1920. 
Apr. 9

29
June 21 
July 30 
A.U.ST 19
Sept. 1

Made by  

W. A. Lamb...*......
A.H.Tuttle...........
W. A. Lamb........... 
.....do.................. 
.....do........i.........
.....do..................

Gage 
height.

Feet. 
0.54
1.53
3.22 
1.71

.98

Dis­ 
charge.

Sec.-ft.
OC Q

140
566 
130

17

38.0

Daily discharge, in second-feet, of Cut Bank Creek near Browning, Mont., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19.

2....................................
3....................................

5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

12....................................
13....................................
14....................................
15....................................

16. ...................................
17....................................
18....................................
19. ...................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
in
31....................................

Oct.

49
48
47
47
47

48
48
45
42
45

77
77

76
74
73
69
68

65
63
63
65
65
61

Nov.

59
58
57
56
53

45
51
55
46
49

52
46
51
48
47

47
38
46
39
37

Apr.

99
113
113

108
106
113
127
149

176
209
285
373
403

May.

379
322
256
186
181

168
170
173
171
176

184
188
181
176
193

222
247
260
272
342

435
470
520

June.

396
376
342
311
285

263
249
232
228
234

247
265
258
251
260

270
265
249
240
218

198
193
188
1*0
153

July.

136
128
118
116
109

109
108
QQ

92
88

94
96
88
83
77

75
73
68
65
60

55
52
52
51
51

52
51
48
46
46
47

Aug.

-51
61
56
59
52

46
42
40
39
36

34
33
31
30
30

28
22
19
19
19

18
22
24
22
20

20
19
19
19
17
15

Sept.

15
18
18
10
20

10
19
20
19
14

12
12
13
14
14

14
12
11
11
11
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Daily discharge, in second-feet, of Cut Bank Creek near Browning, Mont., for the years 
ending Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1.... .......
2.... .......
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

Apr.

26
24

29
34
66

May. June.

345
333
325
376
482

588
652
792
874
765

754
716
637
678
770

July.

452
494
468
410
3fin

318
272
243
236
239

241
290
391
332
285

Aug.

116
108
101
100
92

88
87
sn
84
81

89
85
74
73
69

Sept.

38
37
36
34
36

34
34
31
30
29

31
31
47
75
87

Day.

1919-20. 
16...........
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Apr.

140

May.

569

602
520
495
508
487

424
373
360
369
366
357

June.

832
760
695
595
581

562
562
571
502
417

357
342
351
371
406

July.

262
248
241
221
203

195
187
179
171
163

155
147
140
133
126
121

Aug.

  66
61
60
58
55

50
47
44
44
45

48
45
43
42
46
44

Sept.

  79
77
76
76
70

67
65
61
58
56

52
52
56
57
56

NOTE. Water-stage recorder not in ooeration Oct. 11-18, Nov. 21-30,1918, May 24 to June 5, Sept. 21-30, 
1919. Discharge interpolated July 21-29,1920.

Monthly discharge of Cut Bank Creek near Browning, Mont., for the years ending Sept.
30, 1919 and 1920.

Month.

1918-19. 
November 1-20. ..........................................
April 18-30...............................................
May 1-23...................... ...........................
June 6-30.. ...............................................
July......................................................
August. .................*................................
September 1-20. ..........................................

1920. 
May 20-31.. ..............................................

July......................................................
August. ..................................................

Discharge in second-feet.

Maximum.

59 
403 
520 
396 
136 
61 
20

602 
874 
494 
116
87

Minimum.

37 
99 

168 
153 
46 
15 
11

357 
325 
121 
42
29

Mean.

49.0 
183 
255 
254 
78.4 
31.0 
15.2

452
566 
256 
68.5 
52.3

Run-off in 
acre-feet.

1,940 
4,720 

11,600 
12,600 
4,820 
1,910 

603

10,800 
33,700 
15,700 
4,210 
3,110

CUT BANK CREEK AT CUT BANK. MONT.

LOCATION. In SW. \ sec. 1, T. 33 N., R. 6 W., at Great Northern Railway bridge
half a mile west of Cut Bank, Glacier County, and 12 miles above junction with
Two Medicine River. 

DRAINAGE HIVER. 971 square miles.
RECORDS AVAILABLE. August 4, 1905, to September 30, 1919. 
GAGE. Vertical staff fastened to pier protecting left bank of creek; installed August

31, 1911; read by William Ferres. Original gage, chain on left bank 200 yards
farther downstream. 

DISCHARGE MEASUREMENTS. Made from highway bridge a quarter of a mile below
gage or by wading. 

CHANNEL AND CONTROL. Bed composed of gravel. Control at rock and gravel
bar 200 feet downstream; shirting.
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EXTREMES OF DISCHARGE. Maximum stage recorded during year, 5.57 feet at 
7.30 p. m. May 29 (discharge, 905 second-feet); minimum stage recorded, 3.84 
feet September 7-13 (discharge, 14.7 second-feet).

1905-1919: Maximum stage recorded, 10.0 feet June 5, 1908 (discharge from 
extension of rating curve, 8,810 second-feet); minimum stage, 2.5 feet November 
29, 30, 1905 (discharge, 5 second-feet). .

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. Intake of Great Northern Railway's pumping station is 100 feet below 
gage; average quantity pumped is about 14,000 gallons an hour for 18 hours a 
day, equivalent to continuous flow of 0.4 second-foot. There are also small 
diversions for irrigation on Blackfeet Indian Reservation, above gage.

REGULATIONS. None.
ACCURACY. Stage-discharge relation changed during high water of May 29 and 30. 

Well denned rating curve used before and after the change. Gage read to quarter- 
tenths twice daily. Daily discharge ascertained by applying daily mean gage 
height to rating table. Records good.

Discharge measurements of Cut Bank Creek at Cut Bank, Mont., during the year ending
Sept. 30, 1919. 

[Made by W. A. Laomb.]

Date.

Oct. 23. ........
Apr. 13.........

Gage 
height.

Fed. 
4.15
A 1Q

Dis­ 
charge.

8ec.-ft: 
62
68

Date.

May 11. ........
July 24. ........

Gage 
height.

Feet. 
4.59
4 00

Dis­ 
charge.

Sec.-ft. 
196
35.4

Date.

Aug. 28.........

Gage 
height.

Pert. 
3.83

Dis­ 
charge.

See.-ft. 
13,5

Daily discharge, in second-feet, of Cut Bank Creek at Cut Rank, Moy,t., for the year
ending Sept. SO, 1919.

Day.

1....... .............................
2................... . ............
3....................................
4.. ..................................
5....................................

6....................................
7....................................
8.........:..........................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15.................:..................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25

26....................................
27....................................
28....................................
29....................................
30... ................................ /
31....................................

Oct.

58
58
61
61
58

67
61
58
60
58

60
58
58
58
58

58
75
75
75
72

67
66
66
67
75

70
70
58
58
58
58

NOT.

58
58
61
61
61

fii
66
70
70
64

67
72
75
75
75

70
64
61
75

Apr.

303
220
133

1QQ

99
93
75
70

70
66
67
72
70

66
64
60
61
70

93
99
99
99
99

115
183
230
314
372

May.

372
349
326
282
282

320
196
196
201
215

220
210
192
192
192

210
245
271
298
320

384
481
552
552
516

630
671
807
875
835
715

June.

590
481
409
326
326

415
415
397
409
384

355
337337'
326
271

271
298
326
271
245

245
245
250
260
245

240
260
245
220
220

July.

230
220
220
196
141

86
70
64
64
55

64
64

> 64
64
59

55
46
46
46
46

45
41
41
41
41

41
35
31
31
31
31

Aug.

' n
31
46
46
46

46
46
46
46

. 46

46
48
24

. 24
24

24
24
24
24
24

24
24
24
24
24

24
21
17
18
18
18

Sept.

18
18
18
18
18

18
15
IS
15
15

15
15
15
17
18

18
18
18
18
18

18
18
18
18
18

18
18
18
IS
18



70 SURFACE WATER. SUPPLY, 191&-1920, PART VI.

Monthly discharge of Cut Bank Creek at,Cut Bank, Mont,, for the year ending Sept. 30,
1919.

Month.

April 3-30.... .............................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

75 
75 

372 
875 
590 
230 
46 
18

Minimum.

58 
58 
60 

192 
220 

31 
17 
15

Mean.

63.2 
66.7 

125 
391 
321 
74.5 
30.6 
17.3

Run-off in 
acre feet.

3,890 
2,510 
6,940 

24,000 
19,100 
4,580 
1,880 
1,030

TETON RIVER AT STRABANE, MONT.

LOCATION. In SE. i NE. \ sec. 35, T. 25 N., R. 7 W., at highway bridge on Peebles 
ranch at Strabane, Teton County, 16 miles above Choteail.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. November 26, 1904, to December 31, 1906, and June 1, 1908, 

to September 30, 1920.
GAGE. Chain gage on upstream side of highway bridge installed March 23, 1911; 

read by James Peebles, jr. For history of gages used before March 23, 1911, see 
previous water-supply papers.

DISCHARGE MEASUREMENTS. Made by wading or from bridge.
CHANNEL AND CONTROL. Bed composed of coarse gravel; likely to shift. Several 

channels at all stages.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 2.79 feet at 11 a. m. May 23 (discharge, 210 second-feet); minimum 
stage, 1.28 feet April 9-12 (discharge, 3.2 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.70 feet 
June 15 and 16 (discharge, 432 second-feet); minimum stage, 1.28 feet 
November 26 to December 3 (discharge, 3 second-feet).

1908-1920: Maximum stage recorded, 7.8 feet June 21, 1916 (discharge, 3,810 
second-feet); minimum stage, 1.28 feet November 26 to December 3, 1919 (dis­ 
charge, 3 second-feet).

ICE. Stage-discharge relation affected by ice December 4 to March 19. Gage read 
but discharge not computed.

DIVERSIONS. Several canals head above the station, the largest'being the Teton 
Cooperative Reservoir Co.'s canal, which diverts water about 1| miles above gage.

REGULATION. Discharge affected by operation of canal headgates.
ACCURACY. Stage-discharge relation changed during summer of 1919, and affected 

by drift which lodged under bridge June 7, 1920, to May, 1921. Rating curve 
well defined between 20 and 250 second-feet. Gage read to hundredths twice, 
daily. ^Daily discharge ascertained by applying mean daily gage height to rating 
table; shifting-control method used May 3 to July 20, 1919, and June 7 to Septem­ 
ber 30,1920. Records good.

Discharge measurements of Teton River near Strabane, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 18

i<7&<7.
Feb. 21
Apr. 24
May 17 

19

Made by 

W. A. Lamb..... ......

C.S.Heidel.. ..........
W. A. Lamb. ..........
.....do................ 
C.S.Heidel............

Gage 
height.

Feet. 
1.80

1.65
1.74
2.04 
2.07

Dis­ 
charge.

Sec.-ft. 
34,8

24.6
30.0
65 
70

Date.

1919.

July 29
Aug. 29

1920.
May 20 
Aug. 17

Made by 

W. A. Lamb.. ........i
.....do..................
.....do..................

.....do..................

Gage 
height.

Feet. 
2.07
1.76
1.65

2.62
2.58

Dis­ 
charge.

Sec.-ft. 
67
32.1
22.7

153
88
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Daily discharge, in second~feet, of Teton River at Strabane, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11............
12..............
13..............
14..............
15.......... .

16..............
17..............
18..............
19..............
20....:....... .

21..............
22..:.........
23............
24..............
25..............

26 
27..............
28..............
29..............
30..............
31............

1919-20. 
1............
2............ .
3............ .
4..............
5..............

6............ .
7..............
8..............
9..............
10.......... .

11........
12..........
13.......... .
14............
15............ .

16.......... .
17............ .
18..............
19..............
20............ .

21..........
22............
23..............
24..............
25..............

26..............
27............ .
28..............
29..............
30..............
31..............

Oct.

SO
48
48
46
44

42
42
42
40
40

40
40
40
40
40

40
40
38
40
40

41
40
40
40
40

40 
37
37
35
35
35

54
SO
43
38
35

32
30
30
30
30

33
32
32
32
32

32
33
33
33
33

33
31
27
24
24

24
23
21
20
20
19

Nov.

35
35
35
35
35

34
34
34
35
37

37
37
39
37
29

27
27
27
27
27

27
26
24
24
21

20 
19
17
12
12

19
19
19
19
19

18
18
18
18
19

19
19
20
21
21

23
24
24
24
24

24
26
26
16
4

3
3
3
3
3

Dec.

10
9
9
9
9

9
9

9
9

9
10
10
10
9

9
9

8

9
9
9

9
8

8

3
3
3

Jan.

8
6
8
8
10

10
19
22
22
22

22
21
20
20
21

21
22
22
22
26

28
26
26
25
9S

26 
26
26
26
26
26

Feb.

25
24
24
24
22

21
21
21
21
21

22
22
22
22
24

23
23
23
21
20

24
26
26
26
26

25 
25
25

Mar.

24
24
24
24
24

24
20
20
20
20

16
16
ift
16
16

16
10

19
20
20

20
91
16
10
g

9
8
7

5

5
4
5

6

6
5
5
5
5

Apr.

5.0
5.0
5.0
4.0
4.0

4.0
4.0
4.0
3.2
3.2

3.2
3.2

11
20
21

21
21
21
21
21

21
21
21
27
30

38 
41
47
51
39

5
5
5
5
5

5
5
7
7
7

7
7
7
8
S

8
8
8
8
9

9
9
9

9

9
9
9
9
9

May.

39
40
43
45
42

40
37
41
47
47

49
48
48
50
53

61
65
67
fiQ
90

108
142
210
191
1QA

175 
186
184
203

203

9
9
9
9
9

9
8
8
9
9

12
19
29
39
69

171
203
208
208
203

193
193
189
184
175

. 115
113
113
117
117
198

June.

189
177
138
110
93

77
79
80
66
62

60
59
65
77
66

66
64
62
62
58

58
58
55
55
55

54 
52
52
60
56

182
157
142
142
200

205
278
342
351
331

289
270
257
303
432

432
405
399
331
314

295
284
270
247
244

0
244
242
250
263

July.

56
53
51
49
46

44
44
44
42
42

40
40
37
36
35

34
33
33
32
32

31
31
31
31
13

33 
33
33
32
31
31

289
372
369
366
351

331
300
270
237
217

205
200
198
193
186

189
186
191
175
171

171
166
166
175
166

166
162
162
157
153
149

Aug.

31
32
31
31
29

28
28
27
27
27

27
27
27
27
27

27
27

  26
26
26

26
26
26
26
24

24 
24
23
23
91
26

145
113
111
108
106

103
98
96
%
93

91
90
88
86
86

88
88
88
88
88

88
88
85
85
85

85
85
82
79
77
77

Sept.

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26 
44
44
54
54

77
77
74
74
74

74
74
74
74
74

74
74
54
54
54

54
53
52
52
52

52
52
52
54
54

54
52
52
52
5,2

NOTE. Discharge, Feb. 26 to Mar. 4,1919, estimated because of Ice.



72 SURFACE WATER SUPPLY, 1919-1920, PART VI.

Monthly discharye of Teton River at Strc&ane, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
October. .................................................

January. .................................................

March....................................... ...........
April........................................ ...........
May.....................................................
June. ....................................................
July.....................................................

The year. ..........................................

1919-20.

March 20-31........................ ........ .............
April....................................................
May.....................................................
June....................................... . ...........
July.....................................................

Discharge in second-feet.

Maximum.

50 
39 
10 
28 
26 
24 
51 

210 
189 
56 
32 
54

210

54 
26 
3 
6 
9 

208 
432 
372 
145 
77

Minimum.

35 
12 

8 
6 

20 
5 
3.2 

37 
52 
31 
23 
26

3.2

19 
3 
3 
4 
5 
9 
0 

149 
77 
52

Mean.

40.6 
28.8 
8.81 

20.6 
23.2 
16.5 
18.0 
97.2 
75.5 
37.8 
26.7 
29.1

35.3

31.1 
17.2 
3.00 
5.08 
7.47 

95.4 
270 
219 
92.4 
61.5

Run-oft 
in aere-feet.

2,500 
1.710 

542 
1,270 
1.290 
1,010 
1,070 
5,980 
4,490 
2,320 
1,640 
1,730

25,600

1,910 
1.020 
. 17.9 

121 
444 

5,870 
16,100 
13,500 
5,680 
3,660

TETON RIVER WEAR CHOTJTEATT, MONT.

LOCATION. In SW. i NE. i sec. 36, T. 24 N., R. 5 W., at highway bridge 1J miles 
south of Chouteau, Teton County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 7,1918, to June 30,1919, when station was discontinued. 

November 30,1904, to July 31,1906; May 27 to December 6,1913; April 14,1915, 
to September 30, 1916, station maintained in SW. £ sec. 25, T. 24 N., R. 5 W.

GAGE. Wire gage on lower side of bridge; read by William Upman.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of heavy gravel and sand; control is gravel 

riffle 150 feet below gage; fairly permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 2.05 feet at 10 

a. m. February 22 (discharge, 25 second-feet); minimum stage, 1.40 feet June 
24, 26-30 (discharge, 4.0 second-feet).

1904-1906; 1913; 1915-1916; 1918-1919: Maximum stage recorded, 8.7 feet June 
21,1916; determined from flood marks (discharge not computed); minimum stage 
recorded, August 9-16, 20,1913 (discharge, 1 second-foot). Discharge estimated 
at 1 second-foot for several days in April, May, and July, 1906.

ICE. Stage-discharge relation affected by ice; records discontinued during part of 
winter.

DIVERSIONS. Numerous irrigation canals divert water above station. Several 
measurements of principal canals were made. (See "Miscellaneous measure­ 
ments," page 405.)

REGULATION, Operation of canals above controls low-water flow.
ACCURACY. Stage-discharge relation shifting. Rating curves used from September 

1 to December 31 fairly well defined between 4 and 275 second-feet and from 
March 1 to June 30 well defined below 30 second-feet. Gage read to hundredths 
once daily. Daily discharge ascertained by applying gage height to rating 
table. Records fair.
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Discharge measurements of Teton River near Chouteau, Mont., during the year ending
Sept. 30, 1919.

Date.

Feb. 22
Apr. 24
May 20

C, f
w,
0. f

Made by 

3. Heidel.......... ....................................................
A. Lamb. ............................................................

height.

Feet. 
2.05
1.66
1.56

Dis­ 
charge.

See.-ft. 
25.1
7.8
6.0

Daily discharge, in second-feet, of Teton River near Chouteau, Mont., for the year ending
Sept. 30, 1919.

Day.

1.............................................
2.............................................
3.............................................
4.............................................
5.............................................

6.............................................
7.............................................
8.............................................
9.............................................
10.............................................

11.............................................
12.............................................
13.............................................
14...................... .......................
15.............................................

16.............................................
17.............................................
18.............................................
19.............................................
20.............................................

21.............................................
22.. .................. v. .......................
23.............................................
34.............................................
25.............................................

26.............................................
27.............................................
28.............................................
29.............................................
30.............................................
31.............................................

Oct.

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6
4.6

Nov.

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
5.0
5.0
5.0

5.0
5.0
5.0
4.6
4.6

4.6
4.6
4.6
4.6-
4.6

4.6
4.6
4.6
4.6
4.6

Dec.

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.5
5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5
5.5

Mar.

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
13

11
9.8
8.5
7.2
5.9

5.9
5.9
5.9
5.9
5.9
5.9

Apr.

5.6
5.6
5.6
5.6
5.6

5.6
5.3
5.3
5.3
5.6

5.6
5.6
5.3
5.3
5.3

5.2
5.0
5.0
5.0
5; 6

6.2
6.8
7.3
7.8
6.8

5.9
5.0
5.0
4.8
4.8

May.

4.8
4.8
4.8
4.8
4.8
4.8'
4.8
4.8
4.8
4.8

4.8
4.7
4.6
4.6
4.6

4.6
4.6
4.6
4.6
5.9

4.6
4.6
4.6
4.6
4.6

4.6
4.4
4.4
4.4
4.4
4.4

June.

4.4
4.4
4.4
4.4
4.4

4.4
4.4
4.4
4.4
4.2

4.2
4.2
4.2
4.2
4.2

4.2
4.2
4.2
4.2
4.2

4.2
4.2
4.2
4.0
.4.0

4.0
4.0
4.0
4.0
4.0

NOTE. Daily discharge interpolated on following days: Oct. 4-7; Mar. 1> 9-10, 12-14, 1ft, 1% 2ft-24; 
Apr. 5,11,16, 20-23, 25-26; May 1, 3, 5, 8,12, 23, 29; June 4,6,18-14,19, 21, 25-26.

Monthly discharge of Teton River near Chouteau, Mont., for the year ending Sept. SO,
1919.

Month.

October. .................................................

April.....................................................
May......................................................

Discharge in second-feet.

Maximum.

4.6 
6.0 
5.5 

14 
7.8 
5.9 
4.4

Minimum.

4.6 
4.6 
4.6 
5.9 
4.8 
4.4 
4.0

Mean.

4.60 
4.68 
5.04 

11.5 
5.61 
4.68 
4.21

Run-off in 
acre-feet.

283 
278 
310 
707 
334 
288 
251
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SPRING CREEK NEAR STRABANE, MONT.

LOCATION. In NE. i SE. | sec. 2, T. 24 N., R. 7 W., at highway bridge half a milo 
southeast of Peebles's ranch house, 1£ miles south of Strabane, and 16 miles west 
of Chouteau, Teton County.

DRAINAGE AEEA. Not measured.
RECORDS AVAILABLE. May 30 to December 31, 1913; April 14, 1917, to September 

30, 1920, when station was discontinued.
GAGE. Vertical staff on left bank at upstream side of bridge; read by Jas. Peebles, 

jr. From May 30 to December 31, 1913, gage used was staff on left bank 200 feet 
above highway bridge.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of earth, sand, and gravel; fairly perma­ 

nent. No well-defined control.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Septem­ 

ber 30, 1919, 1.10 feet September 30 (discharge, 15.2 second-feet); minimum 
stage, 0.02 foot August 31 to September 20 and September 23-25 (discharge, 0.4 
second-foot).

Maximum stage recorded during year ending September 30, 1920, 1.54 feet at 
4 p. m. May 13 (discharge, 26 second-feet); minimum stage, 0.09 foot September 
23-30 (discharge, 0.7 second-foot).

1913; 1917-1920: Maximum stage recorded, 2.44 feet at 4 p. m. May 31, 1917 
(discharge, 66 second-feet); minimum stage in 1919.

ICE. Stage-discharge relation probably not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY . Stage-discharge relation changed slightly during February, 1919. Rating 

curves used before and after the change well defined below 18 second-feet; in­ 
direct method used February 19 to March 6. Gage read to hundredths twice 
daily. Daily discharge ascertained by applying mean daily gage height to 
rating-table. Records good for 1919 and excellent for 1920.

Discharge measurements of Spring Creek near Strabane, Mont., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Feb. 21
Apr. 24
May 19
July 29

Made by 

C.S.Heidel.... ........
W. A. Lamb...........

Gage 
height.

Feet. 
0.40
.50
.43
.04

Dis­ 
charge. 1

Sec. -ft. 
2.4
4.4
3.5
.5

Date.

1920. 
May 20
Aug. 17

Made by 

W. A. Lamb.. .........
ElUsandHeidel........

Gage 
height.

Feet. 
0.58
.11

Dis­ 
charge.

Sec.-H- 
5.6
.6
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"^aily discharge, in second-feet, of Spring Creek near Strabane, Mont., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

"f). .............

'1. .............
12..............
*3.... ..........
14..............
15..............

16..............
17..............
18.............. 
19..............
20..............

2t... ...........
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4........... .
5........... ..

6.......... .
7..............
8..............
9........ ....

10..............

11..............
12... ...........
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22............
23..............
24..............
25..............

26............
27..............
28..............
29..............
30..............
31..............

Oct.

1.4
1.7
2.2
2.6
3.1

3.4
3.4
3.4
3.4
3.1

3.1
3.4
3.6
3.8
3.8

4.0
4.3
4.3 
4.3
4.5

4.5
4.8
4.8
4.8
4.8

4.8
4.8
4.8
4.8
5.0
5.0

14
13
7.4
2 A

1.4

.9

.7

.7

.8
1.0

2 1
3.3
3.5
3 e

3.2

3.2
3.0
o A

1.7
1.5

1.4
1.2
1 9

.9
1.0

1.1
1.1
1.1
1.0
1.0
.9

Nov.

5.0
5.0
5.3
5.3
5.4

5.8

5.8
5.8
5.8

5.8
5.8
6.1
6.1
6.1

6.1
5.8
5.6 
5.3
5.3

5.0
5.0
4.8
4.8
4 9

3.7
3.4
2.9
2.7
2.7

.9

.9

.8

.8

' 8
.8
.8
.8
.8

.8

.8

.9
1,4
2 7

K Q

6.2
6.5
6.0
5.9

5.9
5.9
5.6
4.1
3.2

2.7
2.2
2 n
2.0
2.0

Dec.

2.9
2.9
2.9
3.1
3.1

3.4
3.4
3.6
4.0
4.0

4.3
4.3
4.5
4.5
4.3

4.3
4.0
4.03.8*
3.6

3.6
3.4
3.4
3.1
2.9

2 7
2.7
2.7
2.7
2 7
2.7

1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.7
1.5
1.4

1.4
1.2
1.2
1.2
1.2

1.2
2.0
4 1
6.2
7.4

7.4
7.9
8.2
8.8
7.4

7.4
7.1
7.1
6.8
5.2
3.3

Jan.

2.7
2.7
2.9
3.1
2.9

3.1
3.6
3.4
3.1
3.1

2.9
2.9
2.9
2.9
3.1

3.1
3.4
3.4 
3.6
3.6

3.8
4.0
4.3
4 n
4.8

4.8
4 f;
4.5
4.3
4 1
4 1

2.1
2.0
2.0
2.0
2.0
9 A

2.0
1.8
1.8
1.8

1 S

2.2
2.8
3.5
4.0

3.2
5.9
4 5
2.1
1.8

1.8
1.8
1.8
1.8
3.2

3.2
3 e\

3.6
4.0
5.1
e o

Feb.

4.5
4.8
4.8
4.8
4.5

4.5
4.5
4.5
4.5
4.3

4.3
4.0
4.0
4.0
3.8

3.8
3.8
3.8 
3.3
2.9

2.4
2.4
2.4
2.3
2.3

2.3
2.2
2.2

4.5
i i
4.5
4.8
5.2

5.5
6.2
5.8
5.8
6.6

7 9

8.7
7.2
ft *>

5.2
e o

5.2
5.6
5.2
4.5

4.5
4.5
4.5
4.5
4.2

4 9

4.&
4.0
4 n

Mar.

2.2
2.1
2.1
2.0
2.0

2.0
2.0
2.0
2.0
2.2

2.2
2.0
9 n
2.0
2 n

2 i)
2.6

14.1
8.8
7.4

6.4
7.4
7.1
6 2
3.3

a. 2
4.4
4.6
6.5

11 Q

13.0

3.7
3.7
3.7
3.5
3.5

3.5
3.7
4.1
4.5
4 0

5.5
6.0
6.2
6 2
i <;

3.6
3.2
3 0

3.6
4.0

7 Q

13

1O

10 '

9.6
8.7
ft 7

8.4
7.7
6.8

Apr.

13.0
13.4
13.0
12.6
12.2

11.7
10.5
9 9

8.5
8.4

7.9
7.4

  7.4
7.1
6.8

6.5
6.2
5.9 
5 9
5.6

5.3
5.1
4.8
4 K

4.5

4. *
A Q

4.8
4.5
4 H

7.0
6.4
5.2
4.6
4.4

4.1
3.8
8.0

13
16

17
15
18
20
21

20
19
18
18
16

15
15
14
14
12

11
10

Q fi

9.6
9.6

May.

4.5
4.2
4.2
4.8
5.1

5.3
5.6
5.6
5.3
5.1

5.1
4.8
4.8
4.5
4.5

4.2
4.0
3.7 
3.5
3.5

3.5
3.5
3.5
3.5
3.5

3.5
3.5
3.5
3.7
3.2
2.7

10
9.8

11
11
12

12
11
10
10
10

16
20
25
25
13

12
9.6
7.6
6.4
5.5

5.1
5.1
5.3
5.3
7.1

6.5
5.1
4.0
3.7
3.7
4 O

June.

2.5
2.5
2.2
2.2
2.2

2.2
2.2
2.0
1.8
1.7

1.5
1.4
1.2
1.1
1.0

.9

.9

.8 

.8

.7

.7

.7

.6

.6

.6

.6

.6

.6

.8

.7

4.6
4.9
5.2
5.5
5.5

5.5
5.5
5.2
5.2
4.9

4.9
4.6
4.4
4.4
4.6

4.8
4.9
4.9
5.2
5.8

5.8
5.5
5.5
5.5
5.2

5.2
4 Q

4.6
4.4
4.1

My.

0.6
.6
.6
.6
.6

.6

.6

.6

.6

.6

.6

.6

.«

.6

.6

.6

.6

.6 

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

4.0
3.7
3.5
3.0
2.2

1.8
1.7
1.7
1.5
1.5

1.5
1.5
1.4
1.4
1.4

1.4
1.4
3.7
2.0
i.r
1.5
1.5
1.4
1.4
1.4

1.4
1.4
1.4
1.2
1.2
1.1

Aug.

0.5
.5
.5
.5
.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5 

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5
5

.5

.4

1.2
1.0
1.0
1.0
1.0

1.0
1.0
.8
.8
.8

2.6
1.4
1.0
1.0
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

Sept.

0.4
.4
.4
.4
.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4 

.4

.4

.5

.4

.4

.4

.4

.4

.7

.7
15.0
15.2

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8
8
8

.8

.8

.7

.7

.7

.7

.7

.7

.7

.7
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Monthly discharge of Spring Creek near Strabane, Mont., for the years ending Sept.
1919 and 19%0.

Month.

1918-19. 
October ..................................................
November. ..............................................
December. ...............................................

February. ...............................................
March ....................................................
April.....................................................
May......................................................
June. ............................. ......................
July......................................................

The year. ..........................................

1919-20. 
October. ..................................................
November. ..............................................

February ................................................

April.....................................................
May................... ........... ..... . ............

July......................................................
August...................................................
September. ..............................................

The year ...........................................

Discharge in second-feet.

Maximum.

5.0 
6.1 
4.5 
4.8 
4.8 

14.1 
13.4 
5.6 
2.5 
.6 
.5 

15.2

15.2

14
6.5 
».8 
5.9 
8.7 

18 
21 
25 
5.8 
4.0 
2.6 
.8

25

Minimum.

1.4
2.7 
2.7 
2.7 
2.2 
2.0 
4.5 
2.7 
.6 
.5 
.4 
.4

Mean.

3.86 
5.07 
3.47 
3.57 
3.64 
4.58 
7.55 
4.19 
1.28 
.56 
.50 

1.40

.4 \ 3.30

.7 

.8 
1.2 
1.8 
4.0 
3.2 
3.8 
3.7 
4.1 
1.1 
.8 
:7

.7

2.63 
2.70 
3.90 
2.79 
5.24 
6.31 

12.5 
9.74 
5.04 
1.84 
.94 
.77

4.52

Run-off in 
acre-feet.

23T 
30? 
213 
22Q 
202 
282 
449 
258 
76 2 
34 4 
307 
833

2,390

162 
161 
240 
172 
301 
388 
744 
599 
300 
113.. 

ST. 8 
45.8

3,284

SPRING CREEK HEAR .CHOTTTEAU, MONT.

LOCATION. Near east line of sec. 33, T. 25 N., R. 6 W., at McDonald ranch, half a 
mile abovie mouth and 13 miles northwest of Chouteau, Teton County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 13, 1917, to September 30, 1920, when station was dis­ 

continued.
GAGE. Vertical staff on right bank 100 feet below wagon bridge; read by Katherine 

McDonald and C. S. McDonald.
DISCHARGE MEASUREMENTS. Made by wading or from bridge.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders. Control fa 

rock ledge a short distance downstream.
EXTREMES op DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 2.14 feet March 20 (discharge, 18 second-feet); minimum stage, 1.90 feet 
August 12 to September 26 (discharge, 5.0 second-feet).

Maximum stage recorded during year ending September 30,1920, 3.03" feet Apr*' 
13 (discharge, 101 second-feet); minimum stage, 1.98 feet October 1, 6, 7, Decem­ 
ber 13 and 14 (discharge, 9.0 second-feet).

1917-1920: Maximum stage, 3.35 feet at 9 a. m. May 26, 1917 (discharge, 18f 
second-feet); minimum stage in 1919.

[CE. Stage-discharge relation probably not affected by ice.
DIVERSIONS. Several ditches divert small amount of water for irrigation abovr 

station.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined be­ 

tween 10 and 40 second-feet. Gage read to hundredths once daily. Daily dis­ 
charge ascertained by applying gage heights to rating table. Records good for 
1919 and excellent for 1920.
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Discharge measurements of Spring Creek near Chouteau, Mont., during the years ending
Sept. SO, 1919 and 1920.'

Date.

1919. 
Feb. 21
May 21
July 29

Made by 

C. S.Heidel............
.....do..................
W. A. Lamb...........

Gage 
height.

Feel. 
2.08
2.08
1.95

Dis­ 
charge.

Sec.-ft. 
13.8

7.3

Date.

1920.

i

Made by  

W. A. Lamb.... .......

Gage 
height.

Feet. 
2 25
2.09

Dis­ 
charge.

Sec.-ft. 
26.2
13.1

Daily discharge, in second-feet, of Spring Creek near Chouteau, Mont., for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1... ...........

4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12......
13. ..........
14..............
15..............
16.......
17.........
18............
19..............
20..............
21......
22.........
23. ..........
24............
25.......
26......
27........
28.........
29............
30. .....
31........

1919-20. 
1...........
2.......
3.........
4...........
5.............
6........
7.........
8.......... .
9......

10........
11.......
12. ....
13..............
14.......
15..........
16.............
17......
18........
19...........
20..............
21.........
22..
23..............
24..... .
25..............
26........... ..
27. .............
28..............
29..............
30..............

Oct.

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

14
14
14
14
14
14

g
10
10
10
10
g
9
10
10
10
10
10
10
11
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Nov.

14
14
14
14
14
14
14
15
15
15
15
15
15
15
15

15
15

15
15
15
15
15
14
14
14
14
14
14

10
10
10
10
10
10
10
10
10
10
10
10
10
12
19

10

14
14

15
15

14
14
14

14
13
12

Dec.

14

14

14
14

14
14
14
14

14
14

14
14
14
14
14
14

14
14
14

19
19

11

10
10
10
10
10
10
10
g
g

10

12
1°.

15
18

16
16
16
16
16
16

15
13
12

Jan.

14

14
14
14
14

14
14
14
14
14
14
14

14
14
1 f*

1 *»

15
15

14
14
14
14
14
14

14
14
14

14
13
10

13
13
14

15
15

16
15
16

17
16
16
16
16
16
16
18
19
21
21

Feb.

14
14
14
14
14
14
14
14
14
14
14
14
14
14

14
14
14
14
14
14
12
12
12
11
11

19
19
21
21
21
21
19

18
16
16
15

16

18
18
21
21
21
21
19
19
21
21
22
22
21
19

Mar.

10
10
10
10
11
11

11

12
12

11

i f*
ID

14
14
14
1 f*

15
15
15
1 P;
15
15

1C

17
16
15

14
14

13
12
12
13
14
15

13
12
13
12
14
14
16
16
16
16
17
17
18
18
19

Apr.

15

16
16
16
16
15
15
15
15
15
15
15
15
15
15
15
15
15
15
14
11
13
11
11
11
11
11
11
11

20
20
19
20
20
20
21
21
21
21
21
34
101
49
79
40
36
33
35
40
38
36
33
28
27
27
24
27
31
31

May.

10
10
13
14
14
14
13
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

15

32
32
37
41

41
41

41
41
45

45
45
42
42
41
36
36
36
36
36
32
28
21
21
18
18
18
18

June.

15

15
15

  15

14
14
14
14
14
15
14
14
14
14
14
14
14

14
14
13
13
12
11
10
10
10
10
10

18
18
18
18
18
18
18
18
22
22
22
24
26
26
26
26
26
26
24
24
25
23
23
23
22
22
20
18
18
18

July.

10
g
g
g
9

9
g
g
9
9

g
g
g
8
8
8
7
7
7
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

23
23
23
23
23
23
23
23
23
23
23
21
21
21
23
23
23
23
25
26
26
23
23
21
21
21
19
18
18
18
18

Aug.

7.5
7.5
8

10
10
10
10
7.5
7
6.5

5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5

19
19
19
19
19
19
18
18
18
18
19
18
18
16
16
16
15
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5

Sept.

5

5
5
5
5
5
5
5
5
5

5
5
5
5
5
5

5
5
5
5
5
5
5
7.5
7.5
7.5
7.5

13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
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Monthly discharge of Spring Creek near Chouteau, Mont., for the years ending Sej>t.
SO, 1919 and 1920.

Month.

1918-19. 
October............................. . ..............

A iril...... ......................... ... ....

July.....................................................

The year. ..........................................

1919-20.

December. .......................... . ....... ....

March.... .................. ....... . ..............
Anril. . ..................................................

June ................................. . ................
July.................... .................................

Discharge in second-feet.

Maximum.

11 
15 
It 
15 
It 
18 
16 
15 
15 
10 
10 
7.5

18

11 
15 
18
21 
22 
19 

101
50 
26 
26 
19 
13.5

101

Minimum.

14
14 
14 
14 
11
10 
11 
10 
10
7.0 
5.0 
5.0

5,0

9.0 
10 
9.0 

13 
15 
12 
19 
18 
18 
18 
13.5 
13.5

9.0

Mean.

14.0 
14.6 
14.0 
14.2 
13.6 
12.7 
14.1 
13.7 
13.3 
8.16 
6.21 
5.33

12.0

9.94 
12.1 
12.6 
15.5 
19.2 
14.8 
32.4 
35.3 
21.7 
22.1 
15.9 
13.5

18.7

Run-off in 
acre-feet.

861 
869 
861 
873 
755 
781 
839 
842 
791 
502 
382 
317

8,670

611 
720 
775 
953 

1,100 
910 

1,930 
2,170 
1,290 
1,360 

978 
803

13,600

DEEP CREEK NEAR CHOUTEAU, MONT.

LOCATION. In SW. £ NW. \ sec. 15, T. 23 N., R. 5 W., at Hugh Robinson's ranch, 
5 miles southwest of Chouteau, Teton County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. March 24, 1911, to September 30, 1920.
GAGE. Chain on right bank, 400 feet above ranch house; read by Hugh Robinson.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed composed of gravel; fairly permanent. Control at 

gravel bar 50 feet downstream; shifting at intervals.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 5.93 feet March 23 (discharge, 84 second-feet); minimum stage, 4.90 feet 
July 23-27 (discharge, 3.0 second-feet).

Maximum stage recorded during year ending September 30, 1920, 8.35 feet 
April 13 (discharge, 1,170 second-feet); minimum stage, 5.0 feet October 24 (dis­ 
charge, 6.0 second-feet).

1911-1920: Maximum stage recorded, 10.5 feet at 7 a. m. June 21, 1912 (dis­ 
charge, determined from extension of rating curve, 3,050 second-feet); minimum 
stage in 1919.

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. A few small ditches divert water above gage.
REGULATION. None.
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ACCURACY. Stage-discharge relation not permanent. Rating curve used October 1,
1918. to January 31, 1919, poorly defined; curve used March 18 to December 31,
1919. well defined; curve used during 1920 well defined between 20 and 200 
second-feet; shifting-control method used May 25 to June 30, 1919. Gage read 
once daily to half-tenths during 1919 and to quarter-tenths during 1920. Daily 
discharge ascertained by applying gage height to rating table. Records good 
except during periods of ice effect and shifting control, for which they are fair.

Discharge measurements of Deep Creek near Chouteau, Mont., during the years ending
Sept.'SO, 1919 and 19W.

[Made by W. A. Lamb.]

Date.

1919. 
Apr. 25. ......................

July 30..... ..................

Gage 
height.

Feet. 
5.39
5.34
5.10
5.18

Dis­ 
charge.

Sec.-ft. 
22.6
14.6
8.8

12.0

Date.

1920.

30.......................

Gage 
height.

Feet. 
6.41
6.09

Dis­ 
charge.

Sec.-ft. 
202
120

Daily discharge, in second-feet, of Deep Creek near Chouteau, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. .........
2. .........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

35
35
35
35
35

35
35
35
32
32

32
32
35
35
35

35
38
35
35
QC

35
35
35
35
35

35
?";
35
35
35
35

Nov.

35
35
35
35
35

32
30
35
35
39

39
39
35
35
35

35
35
32
32
32

30
27
24
20
20

22
24
27
30
35

........

Dec.

36
36
36
44
40

44
40
40
40
V7

34
38
44
40
44

AA
42
40
38
38

36
32
26
28
30

32
34
36
34
30
25

Jan.

22
24
28
26
on

28
33
34
36
37

34
30
28
30
32

33
3441'

45
55

37
37
45
40
38

36
9.4.

37
07
QC

33

Mar.

26
34
61

68
61
84
68
55

55
49
Q4
43
49
55

Apr.

f&
50
44
44
39

35<w
35
35
35

35
35
30
30
30

30
30
30
27
97

27
00

23
00

23
00

30
OK

QC

44

May.

4O
43
43
49
49

49
49
43
43
43

37
33
33
33
37

42
42
42
42
AQ

52
66
66
73
64

64
64
64
64

56

June.

61
54
42
36
36

36
31
30
30
30

25
22
22
21
18

18
15
17
14
10

1 K

11

16
17

1Q
 to

19

20

July.

19
19
16
16
16

16
14
14
14
14 -

14
11
11
11
9.4

11
11
11
11
11

9.0
7 1
3.0
3.0
3.0

3.0
o n
7 1
7.5
9 n

11

Aug.

11
13
13
11
13

13
8.7
7.2
8.7

11
10
10
8.4
7.5
6.9

6 Q
6.9
6 Q
6.9
6 <j

6.6
5 1

5.1
6.6
6.6

8 1
Q 1

6.6
6.6
6.6
6.6

Sept.

6.3
6.3
7.8
7.8
7.8

7.8
9.4
9.4
9.4
9 4

7.5
7 H
6.0
6.0
7.5

7 H
7.5
9 0
4.5
7.5

8.7
C 7

8.7
8.7
5.7

5.7
10

18
1 *»

13
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Daily discharge, in second-feet, of Deep Creek near Chouteau, Mont., for the years ending 
Sept. 30, 1919 and 1920 Continued.

Day.

1919-20.

6..........
7..........
8..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
28..........
30..........
31..........

Oct.

21
24
18
16
16

13
11
9.0
9.0

11

13
18
18
16
13

11
11
9.0
8.0
8.0

8.0
8.0
8.0
6.0

Nov.

16

79
72
58
40
40

31
36
46
40
51

Dec.

88
58
64
79

40
51
58
36
31
31

Jan. Mar.

87
80
66
79
80

72
48
44
66
66
35

Apr.

44
96
136
124
114

80
66
114
323
114

80
218

1,170
188
160

104
80
66
96
114

136
96
80
80
72

72
96
114
114
136

May.

160
104
218
124
114

114
114
136
202
218

218
812
675
361
380

400
380
400
361
323

304
323
304
304
286

286
234
234
251
251
234

June.

218
218
202
173
188

234
268
304
342
323

304
286
268
268
342

342
361
361
304
268

234
218
202
202
173

147
147
136
124
114

July.

114
104
104
104
87

87
87
72
72
66

66
66
66
66
59

59
54
54
48
48

39
44
44
39
39

35
31
31
31
31
31

Aug.

30
31
31
31
30

30
30
30
30
31

39
35
35
31
35

31
31
28
28
28

28
28
28
28
25

25
28
28
25
25
25

Sept.

25
25
25
25
24

24
23
24
24
24

24
24
23
23
22

22
22
22
22
22

22
22
22
22
24

24
22
22
22
22

NOTE. Discharge estimated, because of ice, Nov. 6, 7, 21-29, Dec. 8,10-12, 17-27, 29-31, 1918, Jan. l-#, 
12-16, 24-27, 30 and 31, 1920. Data insufficient to warrant computation of discharge for following periods 
of ice effect: Feb. 1 to Mar. 17, Oct. 25 to Nov. 14, Nov. 26 to Dec. 21,1919, and Jan. 1 to Mar. 20,1920.

Monthly discharge of Deep Creek near Chouteau, Mont., for the years ending Sept. 30,
1919 and 1920.

Month.

1918-19. 
October. .................................. ..............

March 18-31.. ........... .............. . ...........

May.... ..................................................

July.....................................................
August.................................. ...............
September ...............................................

1919-20. 
October 1-24........................... . ...............
November 15-25. .....................
December 22-31......................... .... ....... ...
March 21-31........ ..................
April.................................
May......................................................
June ..................................
July..................................
August ...............................
September............................. .. . ..... . .

Discharge in second-feet.

Maximum.

38 
39 
44 
55 
84 
56 
78 
61 
19 
13 
18

24 
79 
88 
87 

1.170 
812 
361 
114 
39 
28

Minimum.

32 
20 
25 
22 
26 
23 
33 
U 
3.0 
5.1 
45

6.0 
16 
31 
35 
44 

104 
114 
31 
25 
22

Mean.

34.7 
31.8 
36.7 
34.5 
53.0 
33.4 
50.3 
24.5 
10.8 
8.37 
8.57

12.6 
46.3 
53.6 
65.1 

149 
285 
242 
60.6 
29.6 
23.3

Run-off 
in

acre-feet.

2,130 
1,890 
2,260 
2,120 
1,430 
1,990 
3,090 
1 460 

664 
515 
510

600 
1,010 
1.060 
1,420 
8.870 

17500 
14,400 
3,73o 
1 820 
1,390
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MUDDY CBJBEK NEAR BYlCtTM, MONT.

LOCATION. In NW. i SE. i sec. 22, T. 26 N., E. 6 W., 200 feet above mouth of Black- 
leaf Creek and 2 miles above Bynum, Teton County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 24,1912, to September 30, 1920.
GAGE. Wire gage installed on right bank May 20, 1920, to replace staff gage 200 feet 

upstream, used since July 21, 1916; read by George Miller. For description of 
older gages see water-supply papers for previous years.

DISCHARGE MEASUREMENTS. Made by wading. t
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifting. Control at 

gravel bar short distance downstream; shifting.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30,1919, 2.30 feet March 30-31 (discharge, 1.5 second-feet); minimum stage, stream 
dry July 18 to September 30.

Maximum stage recorded during year ending September 30,1920, 5.37 feet April 
14 (discharge, 519 second-feet); minimum stage, stream practically dry most of 
winter.

1912-1920: Maximum stage recorded, 6.9 feet June 21, 1916, determined by 
leveling from flood marks (discharge from extension of rating curve, 976 second- 
feet); channel dry August 18, 23, 24, 31; September 1-3,10, 29; October 7,1912; 
July 19 to September 30,1919; November 29,1919, to March 20,1920.

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. Three small ditches divert water above station, and Teton Coopera­ 

tive Reservoir Co. proposes to store flood waters.
REGULATION. None.
ACCURACY. Stage-discharge relation shifted during 1919, but permanent during 1920. 

Rating curve used during 1919 poorly defined; curve used during 1920 fairly well 
defined. Gage read to hundredths once daily except during high water when it 
was read twice daily. Daily discharge ascertained by applying daily mean gage 
height to rating table. Records fair.

Discharge measurements of Muddy Creek near Bynum, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
teb. 21
May 19

1920.
May 20

Made by 

C.S.Heidel... .........
.....do..................

W. A. Lamb... ........

Gage 
height.

Feet.
2 1 c

2.20

c2.65

Dis­ 
charge.

8ee.-ft. 
«0.5
6.5

35.6

Date.

1920. 
May 31
June 29
July 8
Aug. 18

Made by   

.....do..................
C.S.Heidel............
EllisandHeidel........

Gage 
height

Feet. 
2.48
2.07
2.05
1 98

Dis­ 
charge.

Sec.-ft. 
22.6
3.0
2.5
.5

o Float measurement. & Estimated. 

102724 23 WSP 606  6

New gage reading; old gage read 2.80 feet.
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Daily discharge, in second-feet, of Muddy Creek near Bynum, Mont., for the years ending
Sept. 80, 1919 and 1920.

Day.

1918-19. 
1..........................
2..........................
3..........................
4..........................
5..........................

6..........................
7..........................
8..........................
9..........................
10..........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24............................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

1919-20.
i.. .........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

0.2
.2
.2
.2
.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.6

.5

.6
.6
.5

.5

.5

.5

.4

.4

.5

.6

.7

.7

.7

.7

.7

.7

.7

.7

.7

.6

.6

.5

.5

.5

.5

.5

.5

.4

.5

Nov.

0.2
.2
.2
.2
.2

.2

.3

.4

.4

.2

.3

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.5

.5

.5

.4

.4

,4
.4
.4
.4
.4

.4

.4

.4

.5

.5

.7

.8
1.0
1.0
1.0

1.0
1.0
7.8
0 A

* d.

1.0
.0
.5
.0
.0

Mar.

1.5
1.5

0|

^1

15
16
20

19

9 1
7.8

10
fi O

10

Apr.

1.3
1.0
1.0
.7
.7

.7

.7

.7
1.0
.6

.5

.4

.5

.5

.5

t5
.5
.5
.5
.5

.4

.4

.4

.4

.5

.4

.5

.5

.5

.5

10
v 8.4

14
12
12

9 1
8.4

10
8.4
8.4

ft o
16

136
519
206

47
12
7.5

11
36

27
28
26
16
14

19
12
11
28
41

May.

0.5.4"
.4
.5
.5

.5

.5
_ .5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5
1.0
1 Q

28
16
75
59
28

19
16
12
14
19

87
174
163
59
26

28
22
22
26
22

35
35
35
35
38

51
51
22
22
22
22

June.

0.5
.5
.5
.5
.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.3

.3

.3

.3

.3

.2

.2

.2

.2

.2

22
35
43
31
21

16
18
21
26
26

26
22
22
21
33

157
173
103

51
40

31
24
19
16
11

8.6
5.7
5.7
4.4
4.4

July.

0.2
-.2
.2
.2
.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.0

.0

.0

.0

.0

.0
,0
.0

.0

.0

.0

.0

.0

.0

3.8
3.8
3.8
3.8
3.8

3.8
3.8
3.4
3.4
3.4

3.8
3.4
4.4
4.1
3.6

3.6
3.8
3.8
3.8
3.4

3.4
3.4
2.9
3.4
2.9

<s i
2.9
2.9
2.9
2.9
9 O

Aug.

0.0
.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

2.9
2.5
3.4
2.9
2.9

2.9
2.9
2.5
2.5
2.9

3.4
2.9
2.9
2.5
2 5

2.9
2.0
2.0
2.0
2.0

2.0
2.0
2.0
9 n
2.0

2.0
2.0
2.0
2.0
2.0
2.5

Sept.

0.0
.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

2.5
2.5
2.0
2.0
2.0

2.0
2.0
1.8
1.6
1.6

1.6
1.6
1.6
2.0
2.0

2.0
2.0
1.6
1.4
1.6

1.6
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6

NOTE. Stage-discharge relation affected by ice Nov. 27.1918, to Mar. 29,1919; discharge not computed. 
No flow Dec. 1,1919, to Mar. 20,1920.
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Monthly discharge of Muddy Creek near Bynum, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

November 1-26. . .........................................
March 30-31......................... .....................
April.....................................................
May......................................................

July.....................................................

September ...............................................

1919-20.

March ....................................................

May......................................................

July......................................................

Discharge in second-feet.

Maximum.

0.2 
.4 

1.5 
1.3 
1.3 
.5 
.2 
.0 
.0

.7 
8.4 

31 
519 
174 
173 

4.4 
3.4 
2.5

Minimum.

0.2 
.2 

1.5 
.4 
.4 
.2 
.0 
.0 
.0

.4 

.0 

.0 
6.9 

12 
4.4 
2.9 
2.0 
1.4

Mean.

0.20 
.22 

1.50 
.59 
.54 
.36 

11 
.0 
0

.57 
1.20 
5.44 

44.0 
41.4 
34,6 
3.50 
2.45 
1.78

Run-off 
in 

acre-feet.

12.3 
11.3 
5.9 

35.1 
33.2 
21.4 
6.8 
.0 
.0

35.0 
71.4 

334 
2.620 
2.550 
2.060 

215 
151 
106

BLACKLEAF CREEK NEAR BTNUM, MONT.

LOCATION. In NW. \ SE. \ sec. 22, T. 26 N., B. 6 W., 200 feet above mouth of creek 
and 2 miles above Bynum, Teton County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 24, 1912, to September 30, 1920.
GAGE . Chain on left bank, 100 feet west of abandoned barn; read by George F. Miller.
DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Bed composed of fine sand and gravel. Control at gravel 

riffle just below gage; shifting.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30,1919, 3.12 feet November 13 and 14 (discharge, 9.0 second-feet); no flow Octo­ 
ber 1-28 and June 6 to September 30.

Maximum stage recorded during year ending September 30, 1920, 4.26 feet May 
12 (discharge, 212 second-feet); creek dry for several months.

1912-1920: Maximum stage recorded, 5.85 feet June 21, 1916; determined by 
leveling from flood marks (discharge from extension of rating curve, 600 second- 
feet); no flow several months in 19145 1918, 1919, and 1920.

ICE. Stage-discharge relation affected by ice; records discontinued during winter.
DIVERSIONS. Most of low-water flow diverted above station for irrigation; Teton 

Cooperative Reservoir Co. proposes to use flood waters.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent during 1919; shifting during 1920, 

Rating curve used during 1919 poorly defined. Curve used during 1920 well 
defined below 40 second-feet; shifting-control method used July 1-14. Gage read 
to quarter-tenths once daily. Daily discharge ascertained by applying gage 
height to rating table. Records fair.

Discharge measurements of Blackleaf Creek near Bynum, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Feb. 21
May 19

192(W 
May 20

Made by 

C.S.Heidel.... ........
.....do..................

W. A. Lamb.... .......

Gage 
height.

Feet.

2.8

3.19

Dis­ 
charge.

Sec.-ft. 
9 n
.2

' 37.1

Date.

1920. 
May 31

July 7
Aug. 18

Made by 

W. A. Lamb.. .........
.....do..................
C.S.Heidel............
.....do . ..............

Gage 
height.

Feet. 
3.05
2.83
2.86
2.54

Dis­ 
charge.

See.-ft.
oh 7

4 1
a 1.3
6.1

a Moat measurement. f> Estimated.
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Daily discharge, in second-feet, of Bl&ckleaf Oftxk near Bynum, Mont., far tiie years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.................. ... ....
2...........................
3...........................
4...........................
5...........................

6...........................
7. ..........................
8.......... .. . ..... ....
9...........................
10...........................

11............. ... . . ....
12................ ..... ....
13........ . .
14.......... . . ..
15............ ... . ....

16..........
17.............
18............. ... . . ....
19.........20...................:..;....
21........22.........      """ '

23.......... . " " " .
24........25.......... " "      '

26........
27.........
28........... " " "" "
29............ . . " ..
30........ . " " " .31..........           " '

1919-20.

2........ .
3............ .
4........
5............ .

g£::::::::::::::  ;:  :
8.............. ... .
9.............. ....... .
10...........................

11.............. ..... . . .
12........................ ..
13.......... . .
14...........................
15.................... . . ..

16............ ..... .
17........................ ..
18...........................
19...........................
20...........................

21...........................
22.............. ..... ......
23...........................
24........................... 
25...........................

26...........................
27........................... 
28...........................
29...........................
30...........................

Oct.

2 K

o K

a i

Nov.

3.5
3.5
5.5
3.5
3.5

3.5
4.3
5.5

' 5.5
5.5

7.5
7.5
9 0
9.0
7.5

5.5
4.3
3.5
3.5
3.5

3.5
3.53 15
3 15
3.5

3.5
3.5
1.9
1.0
1.0

20
24
40 
33

28
20 
IS

Dec.

2.5
3 K

5 K

5.5
5.5

5.5
. 5.5

4.3
4.3
4.3

4.3
4.3
4.3
5.5
4.3

5.5
5.5
5.5
5.5
4.3

" *  - 

Mar.

A O

5.5

,

100
67
24
oo
49

60
55 
63
51
32

124

Apr.

5.1
2.5
2.5
1.9
1.9

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5

1.9
1.9
1.9
1.9
1.9

1.9
1.9
1.5
1.5
1.9

1.9
1.9
1.9
1.9
1 Q

45
45
30
40
40

40
37
34
51
66

37
40
118
208
150

65
34
27
40
118

68
51
45
Ol
30

30

66
63
40

May.

1.5
1.2
1.2
.8
1.2

1.5
1.5
1.9
1.9
1.9

1.2
.8
.2
.2
.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.1

.1

.5
1.2

40
11
56
63
48

45
60
78
76
81

124
212
118
63
56

51
45
45
42
40

37
34
32
Ofi

32

37
O/

27
22
22
24

June.

0.2

.1

.1

.1

0
0
0
0

24
32
34
37
24

22
5,5
4.2
13
11

11
8.8
8.8

11
11

30
30
24
13
13

11
11
8.8

  0

6.9
'5.5

5.5
5.5
5.5
4.2

July.

2.9
1.4
1.0
.5
.7

.5

.6

.5

.7

.7

.8

.8

20
8.2

5.5
2.7
2.1

.1.8
.9

.9
1.8
2.1
1.4 
1.4

.9

.7 

.5

.5

.5 

.4

Aug.

.4

.2

.7

.4

.4

.4

.4

.2

.1

.1

.4  :1

.2

.2

.2

.1

........

NOTE. Creek dry for periods of no records except Dec. 25-31,1919, discharge for which has not bee£ esti­ 
mated, and for period Dec. 21,1918, to Mar. 29,1919, for which there is no record.



JUDITH BIVEB

Monthly discharge of Blwkleaf Crvek near -Bynum, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
October. .................................................

March 30-31..............................................

May......................................................

July......................................................

1019-20.

March....................................................

Mav..... .................................................

July.....................................................
September.. .............................................

Discharge in second-feet.

Maximum.

3.1 
9.0 
5.5 
5.5 
5.1 
1.9 
.2 

0 
0 
0

0 
40 
0 
0 

124 
208 
212 

37 
20 

.7 
0

Minimum.

0 
1.0
2.5 
4.3 
1.5 
.1 

0 
0 
0 
0

0
18 
0 
 0 

24 
27 
11 
4.2 
0 
0 
0

Mean.

0.26 
4.43 
4.77 
4.90 
2.22 
.69 
.02 

0 
0 
0

0 
6.1 
0 
0 

21.2 
5&0 
54.5 
14.7 
2.04 
.14 

0

Ban-off 
in

acre-feet.

16.0 
264 
189 
19.4 

132 
42.4 
1.2 
0 
0 
0

0 
963 

0 
0 

1,300 
3,430 
3,330  : 

875 
126 

8.9 
0

JUDITH RIVSSB BASIN. 

JUDITH RIVER NEAR TTTICA, MONT.

LOCATION. In NW. £ sec. 17, T. 13 N., R. 12 E., at private bridge on Noel ranch, 10 
miles above Utica, Judith Basin County, and 20 miles from Hobson, nearest rail­ 
way station.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 1,1919, to September 30, 1920.
GAGE. Wire fastened to downstream handrail of bridge; read by Willis Noel.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel. Gravel bar forms low-water 

control; apparently permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.25 feet at 9 a. m. 

June 18 (discharge, 484 second-feet); minimum stage, 1.00 foot November 16 to 
December 1 (discharge, 0.5 second-foot).

DIVERSIONS. Several ditches divert water for irrigation of land above station.
[CB. Stage-discharge relation affected by ice for short period.
REGULATION. None.
icouBACY. Stage-discharge relation permanent; slightly affected by ice. Rating 

curve well denned between 12 and 400 second-feet. Gage read to hundredth^ 
twice daily except during winter when one reading is obtained. Daily di»* 
charge ascertained by applying daily mean gage height to rating table f Records 
good, except during winter, for which they are fair.

discharge measurements of fuxKtfi Rta)£r near Uttcat Mont., duringVhe years ending Sept.
SO, 1919 and 1920.

iDate.

1919. 
«pt. 26

1920.
far. 17

Made by 

C.S.Heidel... .........

<Jaf»
height.

Ftft. 
1 fia

1.05

-Bfe- 
charge.

8ec,Jt,

1.1

Date.

1920.

23
July 14

29

Made by 

G. H. Elite... , _ .....
C.S.Heidel..... .......
G.H.Ellis... ..........

GaKe: 
height.

Feet. 
3.40
3,61
2.67
2.22

,,»is- 
char^e.

8ec.-ft, 
306
338
1ST
79
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Daily discharge, in second-feet, of Judith River near Utica, Mont., for the year ending
Sept. 30, 1920.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
24..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

2.8
2.8
2.8
2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.0

2.0
2 0
2.0
2.0
2 0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0

1.5
1.5

Nov.

1.5
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
.8
.8

  g

.5

.5

.5

.5

.5

.5

.5

Dec.

0.5
1.0
1.0
1.5
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.5

Jan.

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.0
2.0
2.0

2.0
2.0
2.5
2 0
2.0

2.0
9 n
2.0
2.0
2.0

2.0
2.0
1.5
1.5
2.0
2.0

Feb.

1.5
1.5
1.5
2.0
2.0

2.0
2.0
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
9 n
2.0
2.0
2.5

2.5
2.5
2.5
9 5

Mar.

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
53.0
3.5
3.0

2.5
1.5
2.0
2.5
5.8

9.2
4.0
4.8
3.2
3.0

4.8
5.0
2.2
3.2
3.5
1.0

Apr.

1.2
1.2
2.5
1.8
2.2

2.0
5.5
3.5
4.2
3.2

2.5
3.0
2.5
4.0
2.2

1.8
3.0
5.5
3.5
3.0

3.0
2.0
2.2
2.7
1.8

2.0
2.0
2.7
2.2
3.2

May.

2.5
1.8
2.0
2.7
3.0

4.5
4.2
4.2
5.5
7.3

84
166
125
111
119

278
272
268
276
278

272
280
328
357
335

321
350
365
379
379
383

June.

365
335
299
278
299

304
348
376
398
429

434
457
466
450
443

450
462
466
432
365

299
348
392
341
370

401
352
317
289
268

July.

268
268
245
234
222

210
200

. IBS'
166
157

188
175
160
150
141

133
124
116
120
109

103
94
103
94
87

81
83
71
73
66
64

Aug.

63
62
58
54
50

45
42
39
36
32

36
36
32
29
26

24
21
22
19
19

18
19
20
22
21

19
16
17
17
21
22

Sept.

19
20
16
16
16

16
18
16
18
16

16
14
16
19
22

22
24
22
19
19

16
14
12
14
16

20
22
24
22
18

NOTE. Discharge, Dec. 14-31, estimated because of ice at 2 second-feet. 

Monthly discharge of Judith River near Utica, Mont., for the year ending Sept. SO,

Month.

April.....................................................
MUy............... .................................. .....

July......................................................

Discharge in second-feet.

Maximum.

2.8 
1.5 
2.5 
2.5 
2.5 

53 
5.5 

383 
466 
268 
63 
24

466

ATrm'TTinTn.

1.5 
.5
.5 

1.5 
1.5 
1.0 
1.2 
1.8 

268 
64 
14 
12

.5

Mean.

2.21 
.75 

1.89 
2.18 
2.28 
4.76 
2.74 

186 
374 
145 
30.9 
18.1

64.2

Run-off in 
acre-feet.

136 
44. 8 

116 
134 
131 
293 
163 

11,400 
22,300 
8,920 
1,900 
1,080

46,600

SAGE CREEK AT WTNDHAM. MONT.

LOCATIOK. In SE. J sec. 12, T. 15 N., E. 12 E., 150 feet west of highway bridge on
main road, a quarter of a mile south of Windham, Judith Basin County. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. March 16 to September 30, 1920. 
GAGE. Vertical staff with enamel face; read by A. D. Peters. 
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
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CHANNEL AND CONTROL. Bed composed of sand and gravel. Onechannel at all stages.
Banks fairly high; not likely to be overflowed. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 3.55 feet at 8 a. m.
May 12 (discharge, about 50 second-feet); minimum (discharge, 1.0 second-feet,
April 2).

ICE. No ice effect during period of record. 
DIVERSIONS. No data. 
REGULATION. No data. 
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between

2 and 8 second-feet; extended beyond those limits. Gage read to hundredths
twice daily. Daily discharge determined by applying daily mean gage height
to rating table. Records good except those for stages below 2 and above 8
second-feet, which are poor.

Discharge measurements of Sage Creek at Windham, Mont., during the year ending Sept.
so, mo.

Date.

Mar. 16
Apr. 16

Made by- Gage 
height.

Feet.
2.44
2.70

Dis­ 
charge.

Sec.-ft. 
2.3
7 ^

Date.

21

Made by 

W. A. Lamb.... .......
G.H.EUis.. ...........

height.

Feet. 
2.60
2.63

Dis­ 
charge.

See.-/*. 
5.5
6.4

Daily discharge, in second-feet, of Sage Creek at Windham, Mont., for the year ending
Sept. 30, W%0.

Day.

1.. ..........................................
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8............................................
»........."............................,......

10.............,......................;.......
11............................................
12............................................
13................... . ........................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21
ya. .................... ..^.... ................
23............................................
24............................................
25............................................

26............................................
27............................................
28. ...........................................
29............................................
30............................................
31............................................

Mar.

-

1.7
1.3
9 1

12
20

16
13
8.1
7.6
4.9

4.5
4.1
3.3
3.5
3.1
3.7

Apr.

2.3
1.0
1.7
1.4
3.7

1.9
5.6

12
20
12

5.6
6.0
7 1

1 1'6.8

7.8
2.5
K 1

18
16

1.7
8.7
7.6
1.0
6.3

6.6
6.6

10
10
8.4

May.

22
13
9.9

10
11

18
17
16
14
13

22
42
25
20
18

18
15
11
11
11

10
9.0
8.7
8.1
7.8

7.6
5.8
5.8
9.3
8.7
7.6

June.

7.6
6.6
6.0
5.3
5.8

5.1
4.7
4.3
3.7
4.9

6.6
4.9
4.5
A >5
4.5

26
9.9

12
9.0
7.0

6.6
6.6
9.3
9 A

12

10
7.6
5.8
4.9
6.8

July.

4.5
3.7
4.1

12
6.6

4.5
4.9
4.3
3.7
3.5

3.5
4.1
4.1
3.5
3.7

3.9
3.3
3.5
3.3
3.0

2.8
2.7
2.7
2.8
3.1

2.8
2.5
2.7
2.3
1.9
1.7

Aug.

2.0
2.2
2.3
2.2
1.9

3.9
2.8
2.5
2.3
3.5

2.8
2.8
2.7
2.3
2.3

2.3
2.5
2.7
2.5
2.3

2.5
2.5
2.3
2.2
2.5

2.5
2.5
2.8
2.7
2.7
3.0

Sept.

2.3
2.8
2.8
2.8
2.7

3.0
. 2.5

2.8
2.7
2 0

2.8
' 2.7

2.5
2.7
2.2

2.5
2.0
2.0
2.3
2.3

2.3
2.2
2,5
2.8
2.7

2.5
2.5
2.5
2.5
2.5
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Monthly diwsh&pgt of Sage Creek ei Windhean, Mont., for ike year ending Stpt, $0, 1920.

Month.

March 16-31................ ..............................
April.....................................................
May.....................................................
JOB*. ....................................................
July.....................................................
August ..................................................

Discharge to 9«eond-feet.

Maximum.

20 
20 
42 
26n
8.9 
,3,0

Minimum.

1.8
1.0 
5.8 
3.7 
1.7 
L9 
2.0

Mean.

6.83 
7.23 

13.8 
7.38 
3.73 
2.65 
2.54

Rim-off in 
acre-feet.

219 
4J30 
848 
439 
229 
157 
151

2,470

WOLF CREEK NEAR STANFORD, MONT.

LOCATION. In SE. J sec. 26, T. 16 N., R. 11 E., at ranch house of A. K. Neubert,
6 miles southwest of Stanford, Judith Basin County. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. March 16 to September 30, 1920. 
GAGE. Vertical staff attached to upstream corner of right abutment of bridge; read

by A. K. Neubert.
DISCHARGE MEASUREMENTS. Made from bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifting. Control at

riffle just below bridge; shifting. 
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 3.35 feet at 1.30

p. m. June 16 (discharge, 322 second-feet); minimum stage, 0.05 foot March 18
(discharge, 2 second-feat).

ICE. Stage-discharge relation seriously affected by ice. 
DIVERSIONS. Numerous small diversions for irrigation above station. 
REGULATION . None. 
AOCURAOT. Stage-discharge relation changed by high water on June 16. Rating

curve used from March 18 to June 16 fairly well denned below 150 second-feet;
curve used froin June 17 to September 30 fairly well defined between 7 and 170
second-feet. Gage read to hundredths once daily except during high water whea
it was read twice daily. Daily discharge ascertained by applying gage height to
rating table. Records good.

Discharge measurements of Wolf Creek near Stanford, Mont., durmg the year ending
Sept. 30, 1920.

Date.

Mar. 16
Apr. 15

Made by 

C. S.Heidel... .........

.....do.................

udjE&t*

Feel. 
02.20

1ft

,50

Bis- 
charge.

Seo.-ft. 
4.3
7.4

25.5

Date.

July 16
30

Made by 

G. H. Ellis.. ...........
C. S.Heidel.... ........
G. H. Bills.............

A
Feet. 

1.70
.70
.28

Dis­ 
charge.

Sec.-ft. 
137 :
58
24.fi

« Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Wotf Creek near Stanford, Mont., for the year ending
Sept. 30, 1920.

Day.

1............................................
2............................................
3............................................
4... .........................................
5............................................

6............................................
7............................................
8............................................
9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22............................................
23............................................
24............................................
25............................................

28............................................
27............................................
28............................................
29........... ........... ... ..... . ... ....
30............................................
31............................................

Mar.

4
3
2
2
4

4
4
4
4
4

4
4
4
4
5
6

Apr.

5
5
6
6
6

5
6
6
6
8

7
7
7
7
7

7
8
8
8
7

8
8
8
8
8

9
8
9
10
10

May.

11
11
11
12
12

12
17
19
20
19

19
21
23
23
24

25
24
25
28
28

29
29
29
28
28

29
29
31
29
31
31

June.

31
29
28
28
23

23
33
52
84
89

93
96
148
154
165

282
195
185
183
175

155
135
145
165
165

175
175
175
205
195

July.

195
195
175
205
195

105
185
185
175
165

150
145
122
109
82

65
S7
55
51
65

47
47
47
46
43

40
36
33
28
&U

Aug.

22
19
18
17
17

16
16
17
17
17

IS
18
18
17
17

17
17
17
17
17

17
17
17
17
17

16
16
14
14
13
IS

Sept.

13
13
13
13
13

12
12
18
12
12

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11
11
H
U
11

Nora. Ch*ge not read Jun« 3, July 26-29,31, Aug. 1, Sept. 5-11,14,16,20,22-25,29; discharge interpolated. 

Monthly discharge of Wolf Creek near Stanford, Mont., for the year ending Sept. SO, 19%0»

Month.

March 16-31... .............. .............................
ApriJ.....................................................
Ma? ..i.... .,..!... ........ ....................... .{.....
JVOB. ......... ...........................................
July......................................................
August ...................................................

Discharge in second-feet.

Maximum.

6 
10 
31 

282 
205 

22 
13

Minimum.

2 
5 

11
23 
23 
13 
11

Mean.

3.9 
7.3 

22.9 
127 
103 
16.8 
11.5

Run-off in 
acre-feet.

123 
434 

1.410 
7,560 
6,330 
1,030 

681

16,900
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MUSSELSBGELL RIVER BASIN. 

MFSSELSHELL RIVER AT HARLOWTON, MONT.

LOCATION. In sec. 26, T. 8 N., R. 15 E., at highway bridge 3 mile south of Harlowton, 
Meaglier County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 11, 1907, to September 30, 1920.
GAGE. Chain on upstream side of bridge used since May 24, 1909. Datum lowered 

2 feet October 1, 1918. Read by W. G. Yamamoto and Marko Simoff. For 
description of older gages see water-supply papers for previous years.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel. Control at gravel bar 

75 feet downstream; shifting.
EXTREMES OF DISCHARGE. 1919: Maximum stage recorded during year ending Sep­ 

tember 30,1919, 3.78 feet at 4.30 p. m. March 31 and 9 a. m. April 1 (discharge, 
748 second-feet); minimum stage, 1.10 feet September 10 to 15, stream dry.

1920: Maximum stage recorded during year ending September 30, 1920, 5.43 
feet at 7 a. m. May 13 (discharge, 1,570 second-feet); minimum stage, 1.14 feet 
October 1-5 (discharge, 0.4 second-foot).

1907-1920: Maximum stage recorded, 7.3 feet (corrected to present datum) at 
8 a. m. May 27. 1917 (discharge, 4,020 second-feet); minimum stage recorded, 
stream dry August 4-11, 1910, and September 11-15, 1919.

ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. Numerous ditches divert water from Musselshell River and tributaries 

above station.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during high water in May, 1920. Rat­ 

ing curve used from October 1,1918, to May 7,1920, well defined below 200 second- 
feet; curve used from May 15 to September 30,1920, well defined between 50 and 
1,000 second-feet; shifting-control method used May 8-14, 1920. Gage read to 
hundredths twice daily. Daily discharge ascertained by applying daily mean 
gage height to rating table. Records good except during spring of 1920, for which 
they are fair.

Discharge measurements of Musselshell River at Harlowton, Mont., during the years 
ending Sept. 30, 1919 and 1920.

Date.

1918. 
Dec. 28

1919.
Feb. 12
June 14
July 28 
Sept. 25

Made by 

C.S.Heidel... .........

.....do..................

.....do..................

.....do..................
Lamb and Heidel ......

Gage 
height.

Feet. 
2.16

2.08
1.76
1.16 
1.12

Dis­ 
charge.

See.-ft. 
89

73
19.8

.6 

.2

' Date.

1920. 
Oct. 14
Mar. 18-

23
July 27

Made by 

.....do.................. 
W. A. Lamb...........
G,H. Ellis.... .........
.....do..................

Gage 
height.

Feet. 
1.62
2.14 
4.40
4.67
3.30

Dis­ 
charge.

Sec.-ft. 
15
87 

798
937
123
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Daily discharge, in second-feet, of Mu&selshell River at Harlowton, Mont., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. ..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

1919-20. 
1..........
2..........
3..........
4..........
5..........

8..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16.. .......
17..........
18..........
19..........
20

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29
30..........
31..........

Oct.

269
262
259
255
266

269
259
246
232
214

208
199
202
211
226

229
269
273
249
232

211
205
199
199
199

199
199
199
1QR
196
188

.4

.4

.4

.4

.4

.7
4.3
6.4
7.3
8.2

8.8
9.1
9.4

-

Nov.

188
188
188
188
1S8

188
188
188
188
186

180177-
172
172
167

162
149
144
134
119

112
105

91
85

105
125
145
165
185

Dec.

205
199
196
194
188

183
180
156
116
76

49
59
70
70
61

57
jfl
43
45
47

49
51
53
55
61

66
70
89
91
72

1 57

Feb.

73
73
73
72

72
72
76
70
59

61
61

Mar.

63
66
70
89

103
116
146
177
188

167
144
169
249
390
670

89
89
89

194
191
164
134
138

100
87

-.78
37
41
37

Apr.

730
600
368
347
342

338
322
273
205
177

162
149
149
159
154

149
141
136
180
226

223
220
217
217
239

276
310
302
287
284

31
51
62
72
80

72
87
103
175
180

294
214
262
404
437

364
273
226
188
183

205
211
172
172
167

162
172
205
276
338

May.

287
287
284
269
242

220
211
211
194
175

164
156
180
180
172

180
194
208
229
252

302
364
330
310
302

276
249
226
205
188
172

291
372
322
322
360

544
658
693
670
705

917
1,330
1,450
1,010
788

766
824
968

1,000
982

932
932
968

1,000
1,080

1,000
932
860

1,030
1,150
1,120

June.

151
136
124
107
89

74
85
57
51
39

30
25
22
20
20

18
15
12
8.2
5.8

3.1
2.8
4.0
4.0
4.0

3.4
2.8
2.5
2.2
2.2

1,020
888
852
673
659

708
816
852
960

1,180

1,260
1,300
1,300
1,370
1,420

1.320
1,300
1,260
1,030
997

903
852
924
960
975

997
852
816
852
924

July.

4.3
4.6
6.7

- 7.9
7.3

5.2
4.3
3.7
3.1
3.1

2.2
1.6
.7
.6
.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6
,6
.6
.6
.6
.6

932
960
932
946
946

874
708
659
603
568

534
534
534
480
415

390
390
371
296
274

242
186
165
165
146

129
126
108
91
S3
79

Aug.

0.6
.6
.6
.6
.6

.6' .6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.4

.4

.4

.3

.2

.2

.2

.2

.2

.2

.2

71
54
47
35
32

26
21
24
28
31

36
44
52
54
54

54
50
47
46
44

41
41
41
38
38

35
23
31
33
35
42

Sept.

0.2
.2
.2
.2
.2

.2

.2

.2

.2v°

.0

.0

.0

.0

.0

.1

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.3

.4

48
54
54
54
50

50
47
47
47
47

47
44
42
41
38

35
33
31
31
31

34
38
42
47
47

44
44
47
46
46

NOTE. Stage-discharge relation affected by ice Nov. 24-30, Dec. 19-23. 1918, Apr. 3, 1920; discharge 
estimated. Gage read Oct. 14,1919, to Mar. 17,1920; discharge not computed owing to ice effect. Discharge 
interpolated Aug. 28 to Sept. 4,1919.
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Monthly discharge of Musselshell River at Harlowton, Mont., for the years ending Sept. 80,
1919 and 1920.

Month.

1918-19.

February 12-22...... ....................................
March 17-31.. ............................................

May.....................................................

July.....................................................

1919-20. 
October 1-13 .............................................
March 18-31. .............................................

May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

273 
188 
205 

76 
670 
730 
364 
151 

7.9 
.6 
.4

9.4 
194 
437 

1, 450 
1.420 

960 
71 
54

Minimum.

188 
85 
43 
59 
63 

136 
156 

2.2 
.6 
.2 
.0

.4
37 
31 

291 
659 

79 
21 
31

Mean.

226 
156 
95.3 
69.3 

187 
263 
233 
36.7 
2.11 
.48 
.17

4.32 
105 
195 
838 

1,010 
447 
40.3 
43,5

Run-off in 
acre-feet.

13,900 
9,280 
5,860 
1,510 
5,560 

15,600 
14,300 
2,180 

130 
29.5 
10.1

111 
2,920 

11,600 
51,500 
60,100 
27,500 
2,480 
2,590

WEST CARELESS CREEK NEAR LIVING SPRINGS, MONT.

LOCATION. In NW. \ sec. 20, T. 10 N., R. 18 E., at highway bridge at Robert
Andersen's ranch, 2£ miles east of living Springs and 8 miles north of Hedges,
Wheatland County, nearest railway station. 

DRAINAG B AREA . Not measured. » 
RECORDS AVAILABLE. April 17 to September 30, 1920. 
GAGE. Vertical staff fastened to post on left bank supporting irrigation flume, 500

feet upstream from highway bridge; read by Robert Andersen. 
DISCHARGE MEASUREMENTS . Made by wading. 
CHANNEL AND CONTROL. Bed composed of gravel. Control at gravel riffle just below

gage; fairly permanent. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 0.50 foot May 11

(discharge, 10 second-feet); minimum stage, 0.12 foot October 17-21 and 25-30
(discharge, 0.3 second-foot). 

ICE. No data. 
DIVERSIONS . None. 
REGULATION. None. 
ACCURACY. Stage-discharge relation practically permanent during year. Rating'

curve well defined below 10 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying daily gage height to rating table. Records
good.

Discharge Measurements qf West Careless Creek near Living Springs, Mont., during the 
year ending Sept. SO, I9%0.

Date.

Apr. 17
June 5

Made by 

... ..do...... ............

Gage 
height.

Feet. 
0.48

.37

Dis­ 
charge.

Sec.-ft.
Q 1

4.5

Date. Made by  

G. H. ElHs.............

4EL
Zeet. 
0.33

Dis­ 
charge.

Sec.-ft. 
3.«
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Daily discharge, in second-feet, of West Carele** Oeefc near Living Springs, Mont., for the 
  year ending Sept. SO,

Day.

1. .........
2..........
3.......... 
4.......... 
5..........

6.......... 
7.......... 
8..........
9..........

m.. ........
11..........
12.......... 
18.......... 
14.......... 
15..........

Apr. May.

7,4
8.4
7.9 
7.4 7-4

6.9
6.5 
7.4
7.4
8 A

10
9.3
8.4 
8.4 
7 9

June.

4 n
4 0
4.t 
4.9 
4 9

4.9 
4.9 
4.9
4.6
4 9

3.6
3.6 
3.6 
3.6 
2.7

July.

4.0
4.0
8.3
4.0 
3.6

3.3 
3.3 
3.3
4.0
4.0

4.0
4.0 
4.0 
4.0 
3.6

Aug.

2,4
2.4
2.2 
2.1 
1.8

1.6 
1.4 
1.4
1.4
1.4

1.1
1.1 
1.1
.8 
.7

a*.

A A

.6

.6

.6 

.6

.6 

.6 

.6

.6

.6

.6

.6 

.6 

.6 

.4

Day.

18..........
1?.. ........
18..........
19.......... 
20..........

21.......... 
22.......... 
23..........
24..........
ot

26..........
27.......... 
28.......... 
29..........

31..........

Apr,

S4
6,0
6.5
8.4

7.4 
8.9 
6.9
6 Q

5.5

5.5
6.5 
7.4 
5.5

May.

Aft
6 0
a.a
4.9 
4 3

4.3 
4.9 
4 9
4.9
4 9

4 O
4.9 
4.9 
4.9 
4.3
4 6

ta*.

2.7
f. 7
2.7
2.7 
2.7

2.7 
3.0 
3.3
3.3
i.6

4.0
5.2 
5.2 
4.6 
4.0

July.

3,3
3.0
3.6
3.6 
3.6

3.6 
3.6 
3.6
3.6
3.3

3.0
3.0 
2.4 
2.4
2.4
2,4

Aug.

0.7
.7
,6
.6
.6

.6 

.6 

.6

.&

.6

.6

.6 

.7 

.7 

.6

.6

Sept.

0.4
.3
.3 
.3 
.3

.3 

.4 

.4

.4

.3

.3

.3 

.3 

.3 

.3

Monthly dwi-karge of West Careless Greek near Living Springs, Mont., for the year ending
Sept. SO,

Month.

April 17-30..............................................
May...... .............................................. .-.
June. ....................................................
July..... .................................................
August.. .................................................
Sept ember ...............................................

Discharge In second-feet.

Maximum.

8.9 
10 
4.9 
4.0 
2.4 
.6

Minimum.

5.5 
4.3 
2.7 
2.4 
.6 
.3

Mean.

6.91 
6.42 
3.92 
3.45 
1.06 
.46

Run-off in
acre-feet.

192 
395 
233 
212 
65.2 
27.4

925

FLATWHAOW CREEK HEAR FLATWTLLOW, MONT.

LOCATION. In NE. J sec. 19, T. 12 N., R. 25 E., at Flatwillow Land & Livestock 
Co.'s ranch, 12 miles above Flatwillow, Fergus County.

DRAINAGE AREA. About 195 square miles (measured on 1916 map of Fergus County).
RECORDS AVAILABLE. April 17,1918, to September 30,1920. From May 1,1911, to 

April 17,1918, at former station 4 miles downstream and below keadgate of canal 
of Flatwillow Carey Act project.

GAGE .-^Vertical staff at right bank just above private bridge; read by FJ W. Henkel.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of earth and gravel. Low-water control at 

gravel riffle 20 feet below gage; may shift during high water. Fence just below 
control catches drift, causing slight backwater effect after each high-watef period.

EXTREMES OF DISCHARGE, Maximum stage recorded during year ending Septem­ 
ber 30, 1919, 2.80 feet 7.30 p. m. June 19 (discharge, 128 second-feet); minimum 
stage recorded, 0.60 foot 5 p. m. June 25 (discharge, 2.9 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.50 feet 
July 5 (discharge estimated from extension of rating curve, 459 second-feet; 
minimum stage, 0.92 foot January 20 (discharge, 11 second-feet).

1911-1920: Maximum stage recorded, 9.0 feet, estimated by observer at old 
location June 4-11, 1917 (discharge, 454 second-feet in creek and 500 second-feet 
additional in canal); minimum stage recorded, 2.1 feet at old location Septem­ 
ber 3, 4, 1912 (discharge, 1.0 second-foot).
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ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. Several small diversions above gage.
REGULATION. None.
ACCURACY. Stage-discharge relation affected by debris'collected on fence below con­ 

trol during high water. Standard rating curves well defined; applied indirectly 
during greater part of period. Gage read to hundred the once daily, except 
during spring when it was read twice daily. Records fair.

Discharge measurements of Flatvnllow Creek near Flatwillow, Mont. t during the years 
ending Sept. 30,1919 and 1920.

Date.

1918. 
Dec. 30

1919. 
Feb. 13
May 2

Made by 

C S. Heidel............

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
«1.80

1.35
1 24
.57

Dis­ 
charge.

Sec.-ft.
oq q

35.3
28 9
4.8

Date.

1919.

1920. 
Mar . 19

July 27

Made by 

.....do.................
G.H.EUis... ..........
.....do.................

height.

Feet. 
1.02

1.40
2.79
1.77

Dis­ 
charge.

Sec.-ft. 
16.4

22.3
106
4ao

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Flatwillow Creek'near Flatwillow, Mont., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
IS..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23
24..............
25..............

26..............
27..............
28..............
9O

30..............
31..............

Oct.

46
47
46
48
47

46
43
46
46
43

43
42
42
40
40

44
47
44
46
46

44
44
46
43
46

43
43
42
43

43
43

Nov.

46
46
43
42
48

46
44
42
41
AV

44
47
46
46
44

43
44
A&
41
42

43
47
53.
54
54

54
K<?

52
'*.fi
49

Dec.

48
AQ

47
47
46

46
46
46
46
dfi

AS
43
An

42
42

42
43
42
42
41

41
41
46
44
42

40
35
30
OK

23
23

Jan.

47

46
47
41
39
39

39
39
41
39
54

39
41
41
41
37
39

Feb.

39
40
42
41
40

39
38
37
36
35

35
35
<M

32
04

35
35
35
35
35

32
32

Mar.

38
36

41
41
42
42
59

46
42
46
56
79
90

Apr.

79
68
68
58
52

48
47
44
42
41

39
39
37
40
39

39
39
39
39
40

40
- 41-

41-
41
36

36
30
30
32
32

May.

30
27
27
27
37

29
29
29
27
27

27
28
29
30
29

29
30
30
29
28

27
27
26
26
26

26
24
22
22
11
11

June.

11
10
7.6
7.0
7.0

5.4
3.4
3.8
5.0
4.6

4.6
3.4
3.4
3.4
3.8

4.2
4.4
3.0

128
9.1

4.8
4.8
4.8
4.8
2.9

3.2
3.2
3.6
3.2
3.2

July.

5.6
4.8
9.1
6.8
6.8

6.8
11
6.8
6.8
6.8

, 6.8'
6.8
6.8
6.8
6.4

6.4
6.8
6.8
6.4
6.4

6.4
6.4
6.8
7.9
6.8

6.8
6.8

, 7.3
' 7.9

7.3
7.3

Aug.

6.8
6.4
9.7
9.1
9.1

9.7
9.7
9.1
10
9.1

9.7
9.1
8.5
7.9
7.3

6.8
6,8
6.8
6.8
6.8

6.8
6.4
fr. 8
6.8
6.4

6.4
6.4.
6.4
5.6
5.2
4.8

Sept.

4.8
6.0
6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.0

6.0
9.1
9.1
9.1
9.7

9.7
9.7
9.7
9,7
9.7

9.7
12

.12
12
12

12
13
14
17
17
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Daily discharge, in second-feet, of Flatwillow Creek near Flatwillow, Mont., for the years 
ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1. .............
2..............
3..............
4..............
5.. ............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

14
13
13
13
13

14
14
12
13
15

16
16
16
16
.16

15
17
17
16
15

14

Nov. Doc. Jan. Feb. Mar.

57
48
36

54
54
42
48
48
50

Apr.

44
44
42
35
35

36
36
40
46
93

186
124
142
149
163

110
113
93
93
93

93
92
85
85

* 85

85
85
114
120
110

May,

113
121
127
127
145

190
217
234
248
263

329
315
341
355
332

316
300
296
296
2S4

284
268
253
230
208

200
200
155
162
178
174

June.

152
152
155
133
120

116
113
115
120
122

130
132
119
118
105

102
112
170
230
162

113
105
105
106
113

120
110
99
94' 87

July.

75
74
73
73

459

234
138
125
110
98

87
90
90
92
84

78
86
79
76
76

73
73
70
67
60

53
46
44
44
85
27

Aug.

24
17
12
18
22

33
33
34
23
18

23
26
24
24
22

24
14
18
19
19

18
19
19
19
20

20
18
18
28
28
29

Sept.

28
. 28

28
28
26

26
26
26
24
24

24
24
24
24
24

24
24
24
24
24

24
24
24
27
27

27
26
26
26
26

NOTE. Stage-discharge relation affected by ice for periods for which no discharge is given; gage read 
daily but discharge not computed.

Monthly discharge of Flatwillow Creek near Flatwillow, Mont., for the years ending Sept,
SO, 1919 and 1920.

Month.

-1918-19. 
October..................................................

March 19-31...................... ........................

May.....................................................

July......................................................
August... ................................................
September .............................................;.

1919-20. 
October 1-22.............................................
March 23-31............................ ..................
April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

48 
54 
48 
54 
42 
90 
79 
37 

128 
11 
10 
17

17 
57 

186 
355 
230 
459 
34 
28

Minimum.

40 
41 
23 
37 
32 
36 
30 
11 
2.9 
4.8 
4.8 
4.8

12 
36 
35 

113 
87 
27 
12 
24

Mean.

44.3 
46.3 
41.2 
41.7 
36.2 
50.6 
43.2 
26.6 
9.02 
6.95 
7.52 
9.37

14.6 
48.6 
89.0 

234 
124 
93.2 
22.0 
25.4

Run-off 
in 

acre-feet.

2.720 
2,760 
2.530 
1,410 
1,580
1,300 
2,570 
l'640 

637 
427 
462 
558

637 
S68 

5,300 
14,400 
7,380 
5,730 
1,350 
1 510
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MILE: BIVDR BASIN.
SOUTH FORK OF MILK RIVER HEAR INTERNATIONAL BOUNDARY.

LOCATION. In NW. i sec. 29, T. 37 N., R. 9 W., at Richard Croft's ranch, just above 
Kennedy Coulee, Glacier County, 5 miles south of international boundary, and 
30 miles northeast of Browning.

DRAINAGE AREA. 288 square miles (measured on topographic map).
RECORDS AVAILABLE. April 28,1905, to September 30, 1920.
GAGE.-^-Stevens continuous water-stage recorder reinstalled October 13, 1917, on 

left bank 400 feet below site of water-stage recorder used since April 13,1913.
DISCHARGE MEASUREMENTS. Made from cable 300 feet above gage or by wading.
CHANNEL ANB CONTROL. Bed composed of clay and small boulders. Growth of 

aquatic plants affects stage-discharge relation.
EXTREMES of DISCHARGE. Maximum stage during year ending September 30,1919, 

from water-stag© recorder, April 1 (discharge, 326 second-feet); no flow August 
1-8 and August 18 to; September 2.

Maximum stage during year ending September 30, 1920, 4.27 feet at 8 a. m. 
April 27 (discharge, 886 second-feet); minimum stage, 1.17 feet October 1 (dis­ 
charge, 0.4 second-feet).

1905-1920: Maximum stage recorded, 15.4 feet June 6, 1908, determined from 
high-water marks; flood width 850 feet; flood cross section about 2,600 square 
feet (discharge not computed); no flow August 1-8 and August 18 to September 
2,1919.

ICE. -Stage-discharge relation affected by ice.
DIVERSIONS. None.  »
REGULATION .r None.
ACCURACY. Stage-dischaife relation not permanent. Rating curve used during 1919 

well defined below 100 second-feet. Curve used from April 21 to June 30, July $ 
to 29, September 19-30,1920, well defined below 650 second-feet; shifting-control 
method used for remainder of year. Operation of water-stage recorder satisfactory 
except as shown in footnote to table of daily discharge. Daily discharge ascer­ 
tained by applying to rating table mean daily gage height obtained by inspection 
of recorder graph. Records good for 1919 and fair for 1920.

COOPERATION. 'Station maintained in cooperation with Reclamation Service, De­ 
partment of Interior, Canada.

Discharge measurements of South Fork of Milk River near international boundary, during 
the years ending Sept. SO, 1919 and 1920.

Date.

1918. 
Of*. 21

25
Nov. 15
Dec. 8

12

1916.
Jan. l

18 
28 

Feb. 14
Mar. 11

26
29

Apr. 14
26

May 12
20 

June 16
, 17

July 8
26

A nnr 1 A

Made by 

W. A. Lamb...........
C. A. EHacotta........
.....do..................
.....do..................

C. H. Ellacott..........
.....do.................. 
R. F. Edwards......... 
C.H. Ellacott..........
A. W. P. Lowrie <*..... 
W. A. Lamb...........
C.H. Ellacott. j. .......
W. A. Lamb...........
C.H. Ellacott. .........
W. A. Lamb...........
Corbett « and Newhall a 
W. A. Lamb...........

.....da.... ..............

.....do ...;.. .........

.....do..................

as.
Feet. 

1.62
1.59

61.60
61.54
61.47

61.38 
61.58 
61.42
61.22 
61.62

1.90
1.85
2.01
2.18
1.82 
1.49
1.53
1.16
1.18
1.15

Dis­ 
charge.

Sec.-ft. 
18.6
20.0
01 n

16.6
8.2

2.8
11.0 
18.2 

8.- 5
1.5 

21.1
55
47.0
7O

97
49.0 
15.3
21.0

.2

.8

Date.

1919. 
Sept 9

30
Oct. 24
Nov. 12

15
Dec. 6 

24

1920. 
Jan. 15 
Feb. .4

25 
Mar. 19

31
Apr. 21
May 17

22
June 28 
July 30

26

24

Made by 

C. F.Corbetto.. .......
.....do...................

Hoover and McLean <*. .

.....AQ.:...,.. ...........

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do.................

.....do..................

.....dQ...... ............

W. A. Lamb...........
A. W. P. Lowrie.......

&,
Feet. 

1.14
1.13

61.31
6l.2g
61.87
61.30
61.49

61.50 
61.53
61.53 
61. 55
6 2.- 10

2.§0
3.61
2.98
2.01 
1.64
1.48
1.48
1.60
1.45

Dis­ 
charge.

Sw.-/f. 
.02
.00a. a

1.0
3.7
3.4 

15.6

12.6 
16.1
17.5 
17.6
?2

172

299

0
U.3!.Ef-
22.0
9.8

a Engineer, Reclamation Service, Department of Interior, Canada. 
&_Stage-discharge relation affected by ice.
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Daily discharge, in eecond-feet, of South Fork of Milk River near international boundary, 
for the year* ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7.... ..........
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............23.....:........
24..............
25............. k

26..............
27..............
28..............
29
30..............
31..............

1919-20. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

IS
18
18
18
18

19
10
139
20
20

20
21
21
21
22

22
22
23
23
23

24
23
^
21
20

20
17
18
17
15
13

.4

.5

.8
6.2
a 4

4.6
3.3
5.6
6.2
5.1

9 A
30
35
26
20

15.0
12.0
9.5
6.2
7.3

4.6
6.8
5.6
3.2

3.0

Nov,

13
12
20
21
27

21
14
IS
27
24

22
10. 8
6.0
11
21

10.0
10.8
9.6
10.0
9.6

9.0
9.6
10.0
6.0
6.0

&«
7.0
8.0
10.0
12.0

Dec.

12
12
13
14
16

18
17.4
16.6
12.0
10.0

8.0
8.2
8.0
8.0
8.0

8.0
8.0
8.0
7.0
7.0

6.0
6.0
6.0
5.0
5.0
 &o
4.0
4.0
4.0
4.0
3.0

Jan.

2.8
3.0
4.0
4.0
5.0

5.0
7.0
8.0
7.0
7.0

7.0
5.0
3.0
3.0
5.0

5.0
8.0
11.0
13
10

12
12
14
18
20

20
20
18. 2
18.0
16
16

Feb.

11.0
11
11
10
8.0

10
8.0
9.0
11
11

8.0
8.0
8.0
8.5
8.0

8.0
8.0
8.0
7.0
6.0

5.0
4.0
4.0
4.0
4.0

3.0
3.0
3,0

Mar.

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

1.47
1.5
2.0
2.0
1.0

4.0
5.0
6.0
6.0
8.0

12
15
16
18
20

21
24
31
52
104
173

Apr.

249
238
187
156
106

95
76
74
61
61

.55
55
58
53
53

50
50
70
102
87

80
68
66
66
72
76 r
82
78
80
78

183
345
319
94fl
290

609
851
586
517
200

May.

68
66
75
36
61

69
75
111
140
175

160
100
86
76
68

65
63
58
52
49

50
49
47
47
46

- ->^|.
39
37
46
53
55

446

563
632
494
390

,366
300
253
250
243
240*
210
205
194
181
166

June.

53
53
55
45
36

30
27
25
24
24

22
23
18.8
17
16.2

17
21
17.9
17
13.2

10.2
9.5
8.4
7.3
6.8

U2
4.6
3.3
3.3
3,6

169
186
181
161
150

141
138
132
150
150

141
138
134
128
126

126
128
134
122
105

95
88
93
96
83

76
70
68
66
61

July.

4.00
3.30
1.20
1.20
.54

.35

.40

.45

.40

.50

1.20
.50
.50
.54
.54

.54

.50
1.20
1.55
.54

.50

.50

.60

.50

.50
; .40'

.35

.30

.20

.»

.05

54
47
4242 ' '
43

44
42
36
34
27

24
40
124
97
59

45
38
30
30
30
30*
30
30
27
22

21
18.4
21
18.4
20
22

Aug.

0.00
.00
.00
.00
.00

.00

.00

.00

.10

.15

.10

.20

.15

.15

.25

.15

.05

.00

.00

.00

.00

.00

.08

.00

.00
VSB<
.00
-0&
.00
.00
.00

20
18.1
17.4
17.4
16.1

16.8
16.8
17.5
18.1
18.1

19.5
24
25
20
17.5

16.1
11.6
11.1
11.6
13.7

13.4
13.4
13.4
12.7
12.7

13.4
16.8
14.7
12.2
15.4
21

Sept.

0.00
.00
.10
.35
.25

.40

.50

.50

.30

.25

<m
.35
KA

.50

.50

.50

.45

.35

.25

.50

1.2p
.50
.45
.50
.50

1.55
1.90
1.51
.54
.30

22
18.8
17.5
16.1
16.1

15.4
14.7
12.7
11.6
11.1

11.1
11.1
11.1
11.1
11.1

11.1
10.6
9.5
7.4
7.4

7.0
7.0
7.9
10.0
9.5

8.5
9.5
9.5
10.0
10.6

NOTE. Stage-discharge relation affected by ice Nov. 13,1918, to Mar. 28; discharge computed from dis­ 
charge measurements, temperature records, observer's notes, and comparison with flow of North Fork 
of Milk River and Milk River at Milk River, Alberta. Braced figures show estimated mean discharge 
forperiods indicated: based on comparison with flow of Milk River at Milk River. Discharge, July 8-29, 
1920, based on record of flow at Buck's ranch, 8 miles upstream.

102724 23 WSP 506  7
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Monthly discharge of South Fork of MiXk River near international boundary for the years 
ending Sept. 30,1919 and 19m.

Month.

1918-19.

February...... .................... _ ...................

April.....................................................
May......................................................

July....................... ...............................

September.. _ ..... _ ..................................

Ttie year................................. ..........

1W9-20.

April 21-30............... .......... ..;..,.................
May............;.........,.....,.........................
June.....................................................
July.... .. t ....... ........................................

Discharge in second-feet.

Maximum.

24 
27 
18 
20 
11 

173 
249 
175 
55 
4.00 
.25 

1.90

249

35 
851 
632 
186 
124 
25 
22

\fliTliTi^r|Tn.

13
6.0 
3.0 
2.8 
3.0 
1.0 

50 
36 
3,3 
.05 
.00 
.00

.00

.4 
183 
166 
61 
18.4 
11.1 
7.0

Mean.

19.8 
13.4 
8.75 
9.90 
7.41 

17.5 
89.4 
69.9 
20.6 

.769 

.042 

.531

21.5

. 8.14 
417 
381 
121 
38.3

»

Bun-off in
acre-feet.

1.220 
797 
538 
609 
412 

1,080 
5,320 
4,300 
1,230 

47.3 
2.58 

31.6

15,600

501 
8,270 

23,400 
7,200 
2,360 
1,000 

690

MILK RIVER AT EASTERN CROSSIHG OF INTERNATIONAL BOUNDARY.

LOCATION. In NE. \ see. 6, T. 37 N., R. 9 E., at international boundary 30 miles 
,. north of Rudyard, Hill County. :

DRAINAGE AREA. 2,514 Square miles (measured by Reclamation Service, Depart­ 
ment of Interior, Canada).

RECORDS AVAILABLE. April 1, 1913, to September 30, 1920. From- August. 7, 1909, 
to 1912, station maintained by Reclamation Service, Department of Interior, 
Canada.

GAGE.^-Stevens continuous vater-stage recorder on left bank used since September 
14, 19.18; read by Frank Galloway. For description of older gages see water- 
supply papers for previous years.

CHANNEL AND CONTROL. Bed composed of sand and gravel. Control at riffle formed 
by large boulders; shifts frequently.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.62 feet at 10 p. m. May 12 (discharge, 789 second-feet); minimum 
discharge recorded 20 second-feet December 14. Lower flow probably occurred 
during winter but discharge was not computed.

Maximum stage recorded during year ending September 30, 1920, 4.95 feet at 
2 a. m. May 10 (discharge, 3,500 second-feet); minimum stage, 0.44 foot Septem­ 
ber 30 (discliarge, 11.2 second-feet). Lower flow probably occurred during winter, 
but discharge was not computed.

1909-1920: Maximum stage recorded, 9.60 feet April 9, 1917 (discharge, 4,860 
second-feet); minimjim stage, channel reported dry August 3-17, 22, and 23, 1914.

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. None.
REGULATION. Flow materially increased by water from St. Mary canal during period 

from May to August.



MILK: RIVER BASIS'.

ACCURACY. Stage-discharge relation not permanent. Standard rating curve well 
defined, applied indirectly. Operation of water-stage recorder satisfactory e.x- 
cept as shown in footnote to table of daily discharge. Records good for 1919 and 
fair for 1920.

COOPERATION. Station maintained in cooperation with Reclamation Service, De­ 
partment of Interior, Canada. ,

Discharge measurements of Milk River at eastern crossing of international boundary during 
4he years-ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 3

24
Nov. 13
Dec. 14

1010

Mar. 28
Apr. 7

8

12
22
21
30

May 10
9S

29

25
28

July 8
18
<y>

23
29 
30

Aug. 8
21
23

Sept. 20

Madeby-^

H A Pan*

W. A. Lamb...........
EC. A. Parr.............

..... do....... ..........
W. A. Lamb...........

A. W. P. Lowrie.......

.....do.................
W. A. Lamb...........

W. A. Lamb....;:.....

W.S. McDonald5.......

Dawson and Jones . . . . . 
.....do.................
W. A. Lamb...........
MeDonald and JSfewhaH

B.E.Jones. ...........

R. F. Edwards........

.Gage

 .Feet. 
0.73
.78
.66

« .95

'« i: 63
«2.30

1 7ft
- 1.66

1.63
,.1.43

1.38
.74
.92

'1.87
' 2.28

O AQ

2.09
2.03
1.92
4 04.

1.86
1.86 
1 91
1.94
1.94 
1.92
2,00
1.96

1.17

Dis­ 
charge.

See.-ft.
' 45

45
26
20

Si
33

; 365
295
290
m
217

77
108
27 1
461
qen

419
379
325
357
33Q
308 o-i a

. . 30^
311 
316
344

. 310
qoi

117

Date.

1919.,

&
Oct. 4

%
23

1920.
Mar. li
Apr. I

8
10
12
13
20

MQTT ft

Q

21

Aug. 12
30

Sept. 3

5-
7 
9

11
12
14
1&

Made by-

Edwards and Tuttle. . .
Tuttle and Edwards . . .
W. 8. McDonald 6.,...
A. £mith&... .........

R. F. Edwards. .......
.....do.................
.....do.................
.....do.................
.....do.................
A. H. Tuttle.. .........

W.S. McDonald.......
A. H. Tuttle...........
Tuttle and Price. ......
W. 8. McDonald.......
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do................. 

.....do.................

.....do.................
McDonald and Dawson.
H.S. Price..... .......
.....do.................

Gage 
height.

Feet. 
. 1.09

.96

.93

.92
a .80
o .97

» 4.35
o 3.41
o 3.89
a 4.24
a 4.61
« 3.75

2.50
1.91
2.33
2.42
2.46
2.32
2.44
2.31
1.59
1.26 
1.18
1.06

. .95 
.87
.78
.74
.70
.56

Dis­ 
charge.

See.-ft. 
105
83
80
67
36.0
14--3

34.0
175
262
370
568
657
845
459.
593
555 ,
532
491
578
439
2i2
131 
109
90
6i- 
60
44.0
52
38.0
25-0

a Stage-disehargerelation affected by ice. 
6 Engineer, Dominion Water Power Branch.
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Daily discharge, in second-feet, of Milk River at eastern crossing of international boundary, 
for the years ending Sept. 30,1919 and 1920.

Day.

1918-19. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8...................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18
19....................................
20....................................

21..,.. ...............................
22....................................
23....................................
24......................... ...........
25............................. ...... -

26....................................
27....................................
28............... ....................
29....................................
30....................................
31....................................

1919-20. 
1... ...... ...........................
2....... ......7.......... ............
3....................................
4....................................
5...... ...... ........................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

43
43
44
44
44

44
44
44
43
42

43
A*}

AO

42
4A

dn
39
37
36
36

35
46
49
44
50

52
50
46
44
43
42

93
91
87
81
83

79
72
74
70
56

66
91
63
91
89

OH
93
93
85
7O

7O
66
36
33
30

27
24
21
19
17
15

Nov.

40
39
37
37
37

- 35

<U.

32

30
28
26
26

33

Apr.

183
336
490
614
527

439
349
298
230
224

220
216
200
184
174

164
155
146
124
102

90
78

102
110
121

121
160
212
264
273

300
250
200
180
180

180
175
262
290
370

520
568
657
750

1,700

i Qfin
2,040
1,350
1,120

888

2,939
3,082

990
827
664

832
1,000
1,168
1,335
1,570

May.

264
286
3391371

420

437
415
390
371
415

<tfift
647
664
585
485

455
44O
443
431
420

410
395
385
380
375

367
359
359
420
455
467

1,968
2,194
1,766
1,339

912

455
990

1,154
1,896
3,400

2,994
2,636
2,307
1,978
l'672

1,366
1.288
1,211
1,134
1,057

990
765
555
529
504

479
437
431
443
499
555

June.

449
455
455
467
473

473
461
431
420
513

443
437
425
405
405

395
455
420
390
380

363
359
363
339
324

335
367
363
390
395

593
578
563
548
520

555
555
555
548
492

485
499
499
485
492

548
473
485
513
506

527
485
527
563
AK7

AW
520
485
cfic

520

July.

390
385
359
355
351

351
359
335
331
331

339
363
351
343
339

343
331
306
313
324

324
. 321

310
306
313

310
318
313
310
310
328

499
506
485
461
485

467
485
520
608
623

593
492
506
534
570

593
680
680
563
4CM

455
479
585
563
578

506
492
506
499
485
492

Aug.

355
367
359
375
371

380
355
331
343
343

355
355
355
339
324

321
317
321
321
313

313
317
317
317
317

324
324
328
339
347
351

473
467
Uff
455
425

410
410
420
437
437

420
431
443
443
420

420
AI  ;
431
405
455

461
455
443
425
420

390
306
252
225
258
220

Sept.

3'51
351
355
355
363

371
367
363
359
313

286
277
286
238
205

191
158
139
122
114

110
102
104
104
104

100
96
93
89
93

187
158
126
98
87

76
61
61
63
55

46
50
43
36
35

34
29
25
22
22

18.0
16.0
16.0
16.0
16.0

16.0
19.0
15.0
12.6
11.2

NOTE. Braced figure shows estimated mean discharge for period. Gage not read on following dates: 
Nov. 12,1918, Apr. 5, 6, 10,11, 13, 15-17, 19, 21, Oct. 24-27, 29-31; Nov. 2-3, 5, 9-10, 12, 14-16,18-21, 24-25, 
26-28, 30; Dec. 1-2, 5, 7, 10-13, 15,17-20, 22-23, 25-27, 29, 31, 1919; Jan. 1-29; Feb. 1, 3-6, 9-12,14-15,17-19, 
21-22, 24-26, 28-29; Mar. 1-10,13-22, 24, 26-28, 30-31; Apr. 1, 3, 5-6,14,19, 24, 26-28; May 3-5,13,15,17-19, 
24-25,30; June 2, 3, 7,1920; discharge interpolated. Discharge Apr. 1-3,1919, estimated.
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Monthly discharge of Milk River at eastern crossing of international boundary> for the 
years ending Sept. SO, 1919 and 19W,

Month.

1918-J9. 
October..................................................
November..... .. .. ... I. .............................
April.....................................................

June............. ........................................
Jnly...... ................................................

Septemer.. ..............................................

1919-20. 
October.. ................................................
April.....................................................
May......................................................
June.....................................................
Jnly......................................................
August...................................................

Discharge in second-feet.

Maximum.

52 
40 

614 
664 
513 
390 
380 
371

98 
3,082 
3,400 

593 
680 
473 
187

Minimum.

35 
26 
78 

264 
324 
306 
313
m

15 
175 
431 
467 
455 
220 
11.2

Mean.

43.0 
33.3 

230 
425 
412 
334 
339 
219

64,5 
943 

1,290 
519 
532 
404 
49.0

Bun-off i» 
acre-feet.

2,640 
1,980 

13,700 
26,100 
24,500 
20,500 
20,800 
13,000

3,970 
56,100 
79,3Qff 
30,900 
32,700 
24,800 
2,920

MILK RIVER AT HAVRE, MONT.

LOCATION. In SW. J SW. Jsec. 4, T. 32 N., E. 16 E., at highway bridge at Havre, 
Hill County. - ':

DRAINAGE AREA.  Not measured. '
RECORDS AVAILABLE. May 15,1898, to September30,1920. . ,=
GAGE. Chain fastened to upstream rail of bridge; read by Stephen O'Neal and 

others. Owing to shifting of river bed, it has oftfen been neeess*ry to-move gage 
from one end of bridge to other, but datum has not been changed except on July 
13, 1920, when gage was moved to upstream side of bridge and datum lowered 
4.00 feet. From July 21 to September 30, 1919', staff gage on right bank 20 feet 
below bridge and at same datum as chain gage was read.

DISCHARGE MEASUREMENTS. Made from highway bridge or by waditig. > :
CHANNEL AND CONTROL. Bed of stream composed of fine gravel and sand; shifts 

frequently. No well-defined control. Banks are overflowed at high stages.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 7.60 feet May 13 (discharge, 686 second-feet); minimum discharge re­ 
corded, 4.3 second-feet on March 22.

Maximum stage recorded during year ending September 30, 1920, 10.85 feet 
April 22 (discharge, 3,660 second-feet); minimum stage, 5.58 feet November 10 
(discharge, 10.5 second-feet).

1898-1920: Maximum stage recorded, 17.2 feet March 12, 1916 (discharge not 
computed); minimum discharge, channel dry, July 16-18, 1898, August 16-20, 
1904, July 25, August 18-26,1905, November 16 to December 31,1906, July 28 to 
September 14, 1910, and July 29 to August 22, 1914.

ICE. Stage-discharge relation seriously affected by ice; discharge^ not computed 
owing to insufficient data.

DIVERSIONS. None.
REGULATION. During 1919 St. Mary canal diverted into Milk River 106,000 acre-feet 

between April 22 and September 30; during 1920 it diverted 72,000 acre-feet 
between May 25 and August 31.

ACCURACY. Stage-discharge relation shifted frequently. Standard rating curve 
fairly well defined in 1919 and well defined in 1920; applied indirectly during 
greater part of time. Gage read to, liundredths once daily during 1919 and twice 
daily during 1920. Records good.
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Discharge measurements of Milk River at Havre, Mont., during ffie years ending Sept. 30.

Date.

1918. 
Oct. 24
Dec. 15

1919.
Jan. 23
Mar. 22
Apr. 7

10
17
23
30

May 1

7
10
17
22
27
31

16
23
28

July 1

. ' -7

19
oo

22
25

Aug. -l    in'
31
22
28

Sept. 16
20
22

Made by 

W. A. Lamb...........
E.F.Edwards.........

.....do..................
W. A. Lamb.. .........
R. F.Edwardsl........

R.F.Edwards.........

.....do..................

W. A. Lamb...........

.....do..................

.....do.......................do:.........,:......

.....do..................

.....do..................

.....do..................

.....do..................
E.F.Edwards.........
W. A. Lamb...........
R.F.Edwards........:

.....do....... ...... .....f.
H.K. Smith >. .........
Jones and Tuttle. ......

H.K. Smith.....:.....
.....do..................
R. F. Edwards.........
H.K. Smith.. .........

Gage 
height.

Feet. 
4.51

«5.23

<*5.23
05.40

7.29
6.74
6.37
5.79
5 90
6.30
6.44
7.30
7-05
7 t)A

7.00
6 04

7-05
7.10
R Ctd
6.87

  ft- QfV
7.00
6.95
6 7C

6.72
6.76

6.65
6.6?
6.75
6.67
«.65
6.66
6.72

6.26
6.12

Dis­ 
charge.

Sec.-ft. 
36
15.9

8 Q

4.3
493
331
217
105
154
210
220
501
427
526
401
390
411
416
347
317
m
371

304
250
266
OAK

276
265*xu
OCR

296
300
301 ton

143
129

Date.

1919. 
Sept. 23

OB

Oct. 7
Nov. 5

1920.
Jan. 8
Mar- 13

22
27

18
21
22

May 4
10
27
29

12
IS

23
  8ft

July 10
11
17
21
27

Aug. 8

14
24.

. B'
8

10
13

15
1«

Made by 

R.F.Edwards.........

.....do..................

t
W. A. Lamb...........

Tuttle and Edwards. . .
E. F. Edwards.........
.....do..................
A. H. Tuttle,.. ........
.....do..................
.....do-  ..............
E. F. Edwards.........
.....do..................
Tuttle and Parker, . ....
A. H. Tuttle.. .........
.....do..................
H. S. Price.... .........
.....do..................
Tnttle and Price. ......
^sS.JPrfee... ..........
.....do..................

.....do....'..............

.....do..................

.....do...........:...;..

.....do...:. .. ......-.:.
H. A. Parker...........
H.S. Price.............
.....do.. .............. .-
:.... do.......... ........
.....de....... ...........
.....do.. ................
.....do..................
.....do..................
.....do..................
.....do......... .........

Gage 
height.

Feet. 
6.07
5.97
5.87

«5.58

05.30
o7.45

alO.38
o8.32
o8.25

9.45
8.30

10.38
8.32
9.58
7.89
7.52
7.62
7.52
7.96
7.83
7.58
7.53
8.30
3.77-
3,72
3.80

. 3.65
3.71
3.72

, 3.68
3.22
2/68
2.56
2.38
2.19
2.10
2.04

Dis­ 
charge.

Sec.-ft. 
98
77
64
10:5

6.5-
502

1,220
1,120

220
2,150
1,170
3,110
1,120
2,240

581
483
553
556
847
574
415
445
995 .
428
480
455
373
407
463
420
261
148
116
91
58
31-*
23.4

0 Stage-discharge relation affected by ice.
& Engineer, United States Reclamation Service.
c Engineer, Department of Interior, Canada.
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Daily discharge, in second-feet, of Milk River at fibwe, Mont., for the years ending Sept.
SO, 1919 and 1920.

Day.

1918-19. 
1..........
2..........
3..........
4..........
5..........

6..........
*7.. ,;.......
8,. .:......;
9..........

W..JU......

11..........
12. _ ......
13..........
14..;.......
15..........

16..........
17..*.......
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29,,-...,...
30..........
31....;.....

1919-20. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9.........

10.........

tl. ........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20....'.....

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Oct.

36

62
55
62
59
55

47
64
43
31
31

37
48
59
41
59

49
49
55
55
55

62
68
20

15

Nov.

/  

16.5

Dec.

16

Jan.

9 n

  '

Mar.

4.0

ISO
200

200
300
500
860

1,600

2.800
2 300
2,100
2,600
9 <mn

1,000
1,200
1,000
2,000
1,500

1,300
1,100
1,200
1.240
1,100
1,000

Apr.

535
452
414
492
492

535
492
370
361
332

267
285
280
276-
242

223
. 215.

10ft
177
159

: t«;
123
105
80
77

75
94

114
136
155

850
700
540
380
220

290
380
430
500
572

679
666

1,060
861

1,460

2,210
2,980
2,100
1,720

1,170
3,660
2,500
1,850
1,360

875
950

1,020
1,060
1,470

May.

211
227
227
240
310

407
492
459
393
393

448
492
686
591
596.

504
S26
522
492
444

AAfl
400
370
370
343

846
390
355
A34
444
411

. 1,920
1,830
1640
1,100
1^530

531

803
1,410
2.160

3,480
2,610
2^220
2.050
2 080

1.910
1,360

980
1,270
1,080

965
958
846
608
590

572
596
539
481
470
450

June.

384
418
384
418
400

400
367
349
349
<Ufi

893
463
407
355
370

349
.307
321
305
343

315
313
315
295
290

296
302
308
308
326

426
621
628
666,
596

628
634
602
542
554

531
560
602
666
803

800
796
861
653
768

596
560
578
548
554

542
486
455
455
415

July.

367
313
295
288
285

'285

.305
288
280
283

288

283
302
298

283
269

. 267
253
262

255
269
267
262
262

274 :
276'278

280.
283
288

434
429
405
420
415

4%
<iao
434
429
455

520
542
905
480
404

475
4!tt
-417
524
540

490
AM
422
422
502

485
445
422
391
364
368

Aug.

295
315
315
343
329

302
315
310
315
310

310
310
290
290
302

285
276
267
271
290

90S

302
292
290
295

292
290
298
310
308

' 313

357
364
372
380
404

404
391
413
422
413

422
445
470
465
470

450
440
400
413
422

422
409
413
409
391

387
391
353
306
254
231

Sept.

310
295
302
302
302

315
392
330
358
315

302
310
310
244
208

176
170
167
142
138

110

98
90

82
sn
79
77
68

246
209in
169
155

147'122
122
103

O3

76
62
58
48
31

22
21
20
20
25

15
20
18
26
30

23
24
18
14
13

NOTE. Stage-discharge relation affected by ice from November, 1918, to March, 1919, and from Oct. 24, 
1919, to Apr. 9,1920; discharge for greater part of ice period not computed.

Braced figures show estimated mean discharge for period indicated. Discharge Mar. 9 to Apr. 9, 1920, 
computed from discharge measurements and observer's notes.
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Monthly discharge of Mule, River at JSawe, Jfoni., for the years, tattling Sept. SO, 1919
<m«7 1920.

Month.

1919. 
April....................................................
May.. ...................................................

July.....................................................

September. ..............................................

1919-20.

March 9-31. .................. ...1... .....................
April....................................................
May.....................................................

July.....................................................
August.......... _ ....................................

Discharge in second-feet.

Maximum.

535 
686 
463 
367 
343 
358

68 
2,800 
3,660 
3,480 

861 
995 
470 

. 246

Minimum.

75 
211 
290 
253 
267 
68

15 
150 
220 
370 
415 
364 
231 

13

Mean.

263 
415 
350 
283 
301 
206

41.5 
1,280 
1,200 
1,270 

604 
463 
396 
70.7

Run-off in 
acre-feet.

15,600 
25,500 
20,800 
17,450 
18,500 
12,300

110,000

2,550 
. 58,400 

71,400 
7$ 100 
35,900 
28,500 
24,300 
4,210

MILK RIVER AT MALTA, MONT.

LOCATION. In NW. \ sec. 17, T. 30 N., R. 30 E., at old highway bridge at Malta, in 
Phillips County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 31, 1902, to September 30, 1920.
GAGE. Chain fastened to guardrail on downstream side of bridge; read by employees 

of the United States Reclamation Serviced The gage .has "been moved several 
times to different points on bridge, but datum was not changed.

DISCHARGE MEASURBIIENTS.-* Made from bridge or by wading.
CHANNEL ANI> CONTROL. Bed of stream composed of gravel. Partial control at 

gage at low watefc but the principal control is formed by a bar or- ridge that pro­ 
duces a riffle half a mile below the gage. Shifts during high stages.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Sep­ 
tember 30, 1919, 4.70 feet April 6 (discharge, 1,760 second-feet); minimum stage 
0.9ft foot July 17 (discharge, 5.6 second^feet).

Maximum stage recorded during year ending September 30, 1920, 11.18 feet 
at 4.30 p. in. Mafch 24 (discharge, 5,460 second-feet); minimum stage, 0.94 foot 
November 4 (discharge, 4.0 second-feet).

1962-1920: Maximum stage recorded, 20.17 feet at 8 a. m. March 27, 1918 (dis­ 
charge, 11,500 second-feet); no flow during periods in 1904, 1905, 1906, and 1910.

ICE. Stage-discharge relation seriously affected by ice. Station discontinued during 
winter.

DIVERSIONS. Entire run-off from drainage basin above does not pass the station for 
seven irrigation canals used to irrigate about 25,000 acres of land, divert water 
from Milk River and its tributaries between Havre and Malta. The United 
States Reclamation Service has constructed a diversion dam at Dodson, about 
17 miles above the station, which will'eventually divert water to irrigate about 
108,000 acres in Milk River valley. East of Malta two canals are nearing com­ 
pletion, one on each side, the combined capacity being 1.000 second-feet.

REGULATION. Part of flood flow is diverted into Nelson reservoir and held for use in 
irrigation.
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ACCURACY. Stage-discharge relation changed during winter; affected, by ice during 
winter. Well defined rating curves used as follows: October 1 to December 22, 
1918; March 30 to November 5, 1919, and March 22 to September 30,1920. Gage 
read once daily to hundredths except for period March 15 to April 15,1920, when 
two readings daily were obtained. Daily discharge ascertained by applying 
gage height to rating table. Records good.

Discharge measurements of Milk River at Malta, Mont., during the years ending Sept. SO,
1919 and 1920.

Date.

1918. 
Oct. 1

1919. 
Apr. 18

18

Made by 

.....do.................

&.
Feet. 

1.33

1.32
1.30

Dis­ 
charge.

Sec.-ft. 
31.7

37.8
36.1

Date.

1920. 
Mar. 29

16

26

Made by 

.....do.................
Edwards and Tuttle. . . 
H.K. Smith... ........
A. H. Tuttle.. .........

Gage 
height.

Feet. 
«7.81

1.50
4.01 
5.74
7.33

Dis­ 
charge.

Sec.-ft. 
3,060

127
1,280 
2,220
3 060

a, Stage-discharge relation slightly affected by ice jam below bridge.

Daily (Recharge, in second-feet, of Milk River at Malta, Mont., for the years ending Sept.
SO, 1919 and 1920.

Day.

1918-19. 
1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...... ....... ......
15...................

16...................
17...................
18...................
19...................
20..................

21...................
22...................
23
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

35
43
172
229
206

244
332
348
316
284

398
324
166
OS
79.

86
90
86
86
86

79
68
75
68
79

83
83
7O
79
83
61

Nov.

61
79
83
79
79

TO
79
S3
8679'

75

83
75
75

75
75
72
68
55

55
55
55
55
55

55
55
55
55
55

Dec.

55
55
55
55
58

58
58
58
58
58

43
49
58
58
CO

55
52
46
43
43

30
30

Mar.

5.4
252

Apr.

qno

825
fifin

1,000
fiQR

1,760
1,000
252
SIM

i fun

556
15A
tin
107
AO

54
51
35
9<\
9t

23
14
11
11
11

11
8.0
9.6
9.6
11

May.

14
23
29
*>ft

36

48
62
78
56
48

41
27
56
207
43

21
25
36
59
46

38
25
25
25
25

27
27
51
46
34
36

Jane.

36
32
32

  ' W)

OQ

27
25
21
21
25

oo
41
43
O4

23
«*»
23
23
14
18

21
25
14
16
16

16
18
20
21
21

July.

20
19

16
14
to

13
13
14
13
14

9 6
14
13
10

14

14
5.6
a R
13
14

14
14
16
14
14

13
14
16
13
16
18

Aug.

14
14
16
20
27

41
38
36
43
41

41
38
36
29
25

25
27
29
29
32

29
29
29
29
41

36
29
29
29
29
36

Sept.

34
9R
13

25

27
32
34

1,120
1*220

332
83
38
32
27

23
23
23
25
29

' ''87
,27
.16
,16
14

13
11
13
14
16
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Daily discharge, in second-feet, of Milk River at Malta, Mont., for the years ending Sept. 80,
1919 and 1920 Continued.

Day.

1919-20. 
1...................
2...................
3...................
4...................
5...................

6...................
7.... ..............
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
30..................

21...................
22...................
23...................
24... .... .:........
25...................

26...................
27...................
28..................
29........ .

.30......... ..........
31...................

Oct.

20
18
14
14
14

14
11

8
7

18

16
16
18
18
16

16
16
16
14
14

14
14
13
11
11

10
. 10

8
10
11
10

Nov.

10
8
6
4
8

Pec. Mar.

3,200
4,490
5,450
5,280

5,100
4,130
3,450

t 350
810

2,410

Apr.

2,210
1,710
1,690
1,270

4A4

233
140
122
122
124

301
363
383
510
790

1,150
1,340
1,890
2,23ft
2,290

2,310
2,060
1,230
1 3ftft

2,080

3,170
2,370
1,750
1,560
1,310

May.

  i 
1,550
1,550
1,550
1,610
2,710

2.280
1,890
1,420
1,330
1,060

1,060
1,170
2,560
3,430
3,490

2,890
2,220
1,940
1 91tf
2' no
1,580
1,370
1,390

«M
460

416
562
496
416
246
233

June.
j

223
223
331
170
126

126
140
192
167
159

140
135
92
89
80

331
951

2,160
1,520
1,330

1,220
1,210

924
Q11
924

898
795
769
271
271

July.

126
122
714
596
308

140
114
192
586
557

519
192
106
230

2,120

820
. 421.

533.
519
447

147
89

135
586
236

163
106
96
86
77
71

Aug.

76
70
65
73
65

73
68
94
98

133

77
68
62
60

408

162
S2
92
91

116

496
172
91
76

142

: 460
233
343
120
246
264

Sept.

24ft
ind
106
101
98

104
101
98
88
88

^M
92
88
88
82

78
74
74
68
65

56
58
60
62
62

68
68

. 56
49
60

NOTE. Discharge, NOT. 26 to Dec. 2, 1918, interpolated. Increase in discharge Sept. 9 and 10, 1919, 
caused by local cloud-burst between Harlem and Dodson.

Monthly discharge of Milk River at Malta. Mont., for the years ending Sept. SO, 1919
and1920.

Month.

1918-19. 
October..................................................

March 30-31..............................................
April...:.................................................
May.....................................................

July.................................................;...
JLiifftist   * . - *  
September...............................................

1919-20. 
October..................................................

March 22-31..............................................
April.....................................................
May.....................................................
June. ....................................................
July.....................................................

Discharge in second-feet.

Maximum.

398 
86 
58 

252 
1,760 

207 
43 
20 
43 

1,220

20 
10 

5,450 
3,170 
3,490 
2,160 
2,120 

496 
246

minimum.

35 
55 
30 
54 
8.0 

14 
14 
5.6 

14 
11

7 
4 

2,410 
122 
233 
80 
71 ' 
60 
49

Mean.

147 
69.0 
61.5 

153 
342 
43.6 
24.6 
13.9 
30.5 

112

13.5 
7.2 

3,970 
1,280 
1,530 

564 
358 
151 
84.5

Run-oft in 
acre-feet.

9,040 4,110' 
2,250 

607 
20,400 
2,680 
1,460 

855 
1,880 
6,660

830 
71.4 

78,700 
76,200 
94,100 
33,600 
22,000 
9,280 
5,030
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MILK RIVER NEAR VANDALIA, MONT,

LOCATION. In sec. 7, T. 30 N., E. 37 E., at Vandalia dam of United States Eeclama- 
tion Service, 2 miles west of Vandalia, Valley County.

DRAINAGE AREA. Not measured.
BECORDS AVAILABLE. May 5, 1915, to September 30, 1920. Station maintained 

at Hinsdale, 8 miles upstream, from May 13, 1908, to September 30, 1914. Dis­ 
charge nearly same at both points.

<*AGE. Inclined gage on downstream side ot right abutment, read during period 
when crest gates are lowered and sluice gates open; chain gage on upstream side 
of right abutment, with datum at crest of dam used for periods when crest gates 
are open and sluice gates and canal gates are closed. Both gages read throughout 
year by employees of United States Reclamation Service.

DISCHARGE MEASUREMENTS. Made from cable 400 feet below dam or by wading.
CHANNEL AND CONTROL. Gravel bar at lower end of large pool below dam is control 

at medium and low stages; shifting. Left bank subject to overflow at high water.
EXTREME'S OP DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 27.50 feet at 8 a, m. April 4 (discharge, 15,700 second-feet); minimum 
stage, 3.3 feet June 5 (gates closed, movable crest down; no flow).

Maximum stage recorded duting~year ending Selptembe* 30, 1920/ chaingage, 
3.70 feet at 8 a. m. March 28 (discharge, 9,850 second-feet); minimum stage, 
inclined gage, 3.7 feet October 16-31 (discharge, 3 second-feet).

1908-1920: Maximum stage 34.5 feet April 11, 1917 (discharge, 25,200 second- 
feet); no flow August 9-13, 1910, and June .5, 1919.

ICE. Stage-discharge relation for inclined gage affected by ice.
DIVERSIONS. Numerous irrigation canals divert water from the main stream and from 

nearly all of its tributaries.
REGULATION. Flow partly regulated by operation of gates in diversion dam and by 

storage in Nelson reservoir.
ACCURACY. Stage-discharge relation shifting. Standard rating curve used during 

1919 well defined below 800 second-feet; applied indirectly, except from February 
10 to April 30. During 1920 two poorly defined curves were used for lower gage, 
and one curve well defined between 200 and 4,500 second-feet used for gage above 
dam; shifting-control method used October 1-31 and November 12-16, 1919. 
Records fair.

Discharge measurements of Milk River near Vandalia, Mont., during-the years ending
Sept. SO, 1919 and 19%0.

Date.

1918.

1919.
Mar. 23
May 14
June 13 
July 15 
Sept. 22

Made . by 

W. A. Lamb...........
B.P.Edwards.........
.....do.................. 
.....do.................. 
.....do..................

Gage 
height.

Fed. 
4.5

4.1
4.75
3-75 
3-70 
4.30

Dis- 
diarge.

8~f.

65
240

4.9 
6.6 

46.8

"Date.

1920.

Mar. 25
July 7

Made by 

A. H.Tuttle... ........
H.S. Price.............

Gage 
height.

Feet. 
o0.15
a2.78

5.65

Dis­ 
charge.

8ec.-ft. 
57

5,900
374

Gage above crest of dam.
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Daily discharge, in second-feet, of Milk River near Vcmdalia, Mont., for the years endinff
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. ...........
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12...........;
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23,. ..........
24............
25............

26............
27............
28............
29............
30............
31............

1919-20. 
1............
2............
3............
4. ...........
5............

"e... .........
7............
8............
9............

10............

11............
12............
13............
14............
15............

 16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27. ...........
28............
29............
30............
31............

Oct.

58
58
69
81
94

94
100
208
311
216

216
9$fl

246
262
OQJ

186
I'M

94
94
94

<u
Qi

94
94
Qi

QA

94
69
69
69
81

41
47
47
36
31

27
27
27
27
19

16
13'27

27
13

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3
6

Nov.

94
15O

94
94
Oi

94
311
1 Efi

13Q

13Q

1CQ

133
133
133
 too

133

133
1331*1

140

133
94
94

94
Qi
94
94
Qi

OCA

150
100
70

40
3

120
270
l«j

120
120
120

<K

75

70
50
CA

50

Dec.

Qi

94
94
94
94

94
Qi

ion

 120
120

120
tnA

120
120

107
107
94
oi
94

94
  94

04
94
94

9494 '
94
si
si

.......

Jan.

81
81
81
70
70

70
70

7«

T>
70

73
73
T?

74
74
74
74
75

75
7507
on

HO

eo
on

90
90
90
91

Feb.

91
91
92
92
92

94
94

107
202
202

204
175
177
177
112

112

112

112
112

QO

99

86
86
74

Mar.

74
51
51
51
51

68
74
51
51
51

51
51
51
56
62

62
62
62
fl9

62

62
62
62
62
62

R6
132
230
318

284

30
30
30

720
720

1.040
I con

4,600
7,160
7,540
6,400

7,730
9 OR A

9,260
7 7<in
7,920
5,470

Apr.

326
3,830

11,200
14,800
10,600

8,880
8,410
7.720
6,120
2,720

2,180
9 14rt

1.880
1,324
1-044-

863
615
515
Ml
459

353
276
OQ7

237
237

237
222
222
207

4,770
3,800
3,200
2.500
2,130

1,220
635
720
380
185

190.
338
282
AKQ

578

1,420
2,190
2,440
O CJA

3,530

4,500
4,590
4 iwi
3,720
2,770

3,640
5,470
5,470
4 AA(\

May.

185
192
200
207
244

244
243
243
242
242

241
241

240

3,490
3,050
3,800
4,600
4,600

4,770
4,770
3,950
3,200
3,050

3,050
3,050
2,770
3,340
4,940

5,470
5,120
4,060
2,880
2,820

2,820
2,490
2,140
1 720

205

485
1,100

575

438
320

June.

6.0
5.0
4.0
3.0
.0

.0
1.0
2.0
4.0
5.0

4.0
3.0
2.5
2.5
9 *

2.5
2.5
2.5
9 Z

2.5

2.5
2.5
9 I?

2.5
2.5

2.5
9 Z

2.5
2.5
2.5

242
187
205
232
252

214
144
59
45
45

45
45
74

  104
74

74
74
74

4,920
5 480

4,320
2,760
3.290
e'soo
6,750

6,450
5,060
2,220

678
1,160

July.

2.5
5.5

82
367
191

46
31
6.0

72
168

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
6.5
6.5

1,160
522
280
280
405

361
270
252
223
261

693
372
757
330
450

1 'KW
2^630
1 460'aw

1 240

907
416
2qo
120
120

450
300
170
1C4
310
280

Aug.

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5'6.5

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
6.5
6.5

252
196
128
112
96

89
59
52

104
170

232
232
196
280
170

187
205
280
320
232

153
170
310
462
300 "

205
187
330
405

242

Sept.

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
9.0

11
714
346
58
62

51
50
44
38
28

2»
36
47
47
3#

3fc
.--tff

3«
36
36

290
4&5
330
575

1,590

2W
261
320
300
214

9859"
45
45
59

45
45
45
32
96

99
50
45
45

-59

104
82

b. 66
59
59

NOTE. .Discharge interpolated May 6-13, June 7-9,1919. No record May 15-31,1919.



MILK RIVER BASIN. 109

Monthly discharge of Milk River near Vandalia, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

May 1-14............ .....................................

July.....................................................

.September ...............................................

1918-20.

March. ...................................................
April.....................................................
May.....................................................

Jrfy. .................... ................................

Discharge in second-feet.

Maximum.

311 
311 
120 
91 

204 
318 

14,800 
244 

6.0 
367 

6.5 
714

47
270

9,850 
5,470 
5,470 
6,750 
2,630 

462 
1,590

9,850

Minimum.

58 
94 
81 
70 
74 
51 

178 
185 

.0 
2,5 
6.5 
6.5

3 
3

is
185 
205 
45 

104 
52 
32

3

Mean.

133 
128 
100 
78.3 

119 
91.1 

2,950 
228 

2.73 
35.7 
6.50 

61.4

15.4 
66.3 

050 
"30 
o!5 

2,680 
2,560 
2,800 
1,720 

570 
214 ; 
196

919

Run-off in 
acre-feet.

8,180 
7,620 
6,150 
4,810 
6,610 
5,600 

176,000

2,200 
400 

3,650

947 
3,940 
3,070 
1,840 

863 
165.000 
152,000 
178,000 

~ 102. 000 
35,000 
13,200 
11,700

668,000

.a Estimated.

WORTH FORK OF MILK RIVER NEAR INTERNATIONAL BOUNDARY.

XOCATION. In NE. J sec. 11, T. 1, R. 23 W. fourth meridian, 300 yards above highway 
bridge at Peters ranch, 2 miles north of international boundary, and 18 miles east 
of Kimball, Alberta.

DRAINAGE AREA. 101 square miles (measured on topographic maps).
BECORDS AVAILABLE. January 1, 1913, to September 30, 1920. July 21, 1909, to 

December 31, 1912, station was maintained by Irrigation Branch, Department of 
the Interior, Canada, in NE. J sec. 13, T. 1, R. 23 W., 2 miles downstream; May 6, 
1911, to December 31, 1912, station was maintained at Alexander Dubray's 
ranch, 2 miles south of international boundary.

GAGE. Stevens water-stage recorder on left bank; inspected by Charles Barnett.
DISCHARGE MEASUREMENTS. Made by wading or from highway bridge.
CHANNEL AND CONTROL. Bed composed of clay and small boulders; shifting. No 

well defined control.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 

from water-stage recorder, 3.68 feet at 6 a. m. May 9 (discharge, 476 second-feet); 
minimum discharge, 7.9 second-feet January 2.

Maximum stage during year ending September 30, 1920, 4.14 feet May 8 
(discharge, 1,070 second-feet); minimum discharge, 6.0 second-feet December 9. 

1909-1920: Maximum stage recorded in 1920; minimum discharge, 5.5 second- 
feet February 11, 1916.

JCE. Stage-discharge relation affected by ice.
.DIVERSIONS. None.
.REGULATION. From April to September, 1919, 106,000 acre-feet were turned into 

river by St. Mary canal of United States Reclamation Service; from May to 
August, 1930, 72,000 acre-feet.
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ACCURACY. Stage-discharge relation shifting. Three rating curves used during 1919 
well defined below 400 second-feet. Curve used from April 17 to September 30, 
1920, fairly well defined. Operation of water-stage recorder satisfactory except 
as shown in footnote to table of daily discharge. Daily discharge ascertained 
by applying to rating table daily mean gage height obtained by inspection of 
recorder graph. Records for 1919 good and for 1920 fair.

COOPERATION. Station maintained in cooperation with Reclamation Service, 
Department of Interior, Canada.

Discharge measurements of North Fork of Milk River necr international boundary, during 
the years ending Sept. SO, 1919, and 1920. \ ,

Date.

1918. 
Oct. 24

11
31

1919.

17
28

Feb. 13
14

Mar. 11
28
29

14
26

May 12
20

16 
July ,7 

25
25

Aug. 13
Sept. 8

Made by 

C.H. Ellacott o........
.....do..................
.....do..................

C. H. Ellaeott. .........

.....do..................

.....do..................

C.H. Ellacott. .........
.....do..................

C.H. Ellacott..........
.....do..................
.....do..................

C.H. Ellacott..........
W. A. Lamb...........

O. J> «rbett.... ....*..
.....do.................. 
. ... do...... ............ 
.....do..................
W. A. Lamb...........

.....do..................

Gage 
height.

Feet.
1.41
1.42

d.52
02.01
cl.28

d.76
d.67
c2.59
c2.26
c2.12
c2.55
C2.63
c2.77
cl.76

1.50
3.00
3.53
O CA

3.45
3.47 
3.41 
3.39
3.39
3.43
3.08

Dis­ 
charge.

Sec.-ft. 
17.7
17.4
W Q

8.4

7.9
11.5
25.0
16.2
16.6
18.9
20.0
60
43.0
21.0

251
431
.inn
410
424 
403 
400
383
412
316

Date.

1919.
Sept. 30
Oct. 21

23
Nov. 14
Dec. 4

23

1920.
Jan. 14
Feb. 3

24
Mar. 18

30
Apr. 20
May 17

22

24
July 16

30

25
26 
31

24

Made by-

Ford o and Corbett * ...

.....do..................

.....do.  ..............
Hoover and McLean & . .

.....do..................

.....do..................

.....do.............;....

.....do..................

.....do..................
A. W.P.Lowrie.. ......
W. A. Lamb...........
A. W. P. Lowrie &......
.....do..................
.....do..................

.....do.................. 

.....do..................
S'. G. DaWSon-a ........'
W. A. Lamb...........
A. W.P.Lowrie........

Gage 
height.

Feet. 
1.95
1.94

« 1.62
"1.80
d.89
c3.06

C2.02
"2.59
cl.79
c3.21
c2.70
c3.26

2.27
1.94
3.20
3.18
3.35
3.36
S.37
2.37 
2.35 
1.51
1.47-
1.26

Dis­ 
charge.

Sec.-ft.
71
71
30.0
8.0
8.6

21.0

12.1
14. 8
13.0
19.6
66

325
130
65

370
352.  428'
477
435
150 
148 
26. fr
28.0
13.2

o Engineer, Reclamation Service, Department of Interior, Canada. 
& Engineer, Dominion Water Power Branch. 
< Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of North Fork of Jtf&k River near international boundary 
for the years ending Sept. SO, 1919 and 1920.

Day.

1918 19. 
I..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18.. ............ 
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26.."............
27..............
28.............. 
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

17.4
17.4
17.8
17.0
16.8

16.6
16.4
16.6
16.2
16.6

16.6
16.2
16.4
16.6
17.8
OO A

91 7

17.8 
17.5
17.2

17.0
17.0
17.0
17.4
17.8

18.2
17.8
17.8 
17.8
19 1

18.4

68
69
68
66
RA

63
64
72
51
92

78
78
74
73
70

68 :"
66
65
65
68

70
70
49
81
45

15
15
14
14
14
16

Nov.

18.4
18.6
18.9
20.0
21.0

23.0
24.0
26.0
27.0
28.0

25.0
22.0
19.0
17.2
17.2

17.2
17.2
17.2 
17.2
17.2

16.5
16.5
16.0
16.0
15.5

15.0
15.0
15.5 
16.0
17.0

13.0
13.8
13.8
13.0
13.2

13.4
14.0
14.0
10.5-9.5

8.8
7.4
8.1
8.1
8.1

12.0
12.0
14.5
15.8
17.1

12.5
22.0
24.0
23.0
22.0

16.4
18.4
17.8
13.0
13.0

Dec.

17.5
18.0
18.0
18.0
17.5

17.0
16.0
15.0
15.0
15.0

16.4
18.5
20.0
20.0
19.0

18.0
17.0
16.0 
14.5
13.5

12.0
12.0
12.0
11.5
11.0

10.5
10.0
10.0 
9.5
9.0
8.4

12.0
10.5
8.4
8.6
8.4

7.8
7.8
6.4
6.0
8 8

9.5
8.4
9.5

12-0
11.5

24.0
24.0
25.0
22.0
23.0

22.0
22.0
24.0
22.0
21.0

22.0
22.0
17.8
11.5
9.5
9.5

Jan.

8.0
7 Q

10.0
17.0
21.0

20.0
1^8.0
15.5
13.0
19 n

11.0
10.0
10.0
10.0
10.0

10.5
11.5
17.0 
17.5

19 n
14.0
12.0
10.0
10.0

is n
26.0
25.0 
26.0
97 fl

23.0

11.0
17.8
14.0
13.5
9.5

11.5
9.5

12.5
16.4
11.0

13.0
12.0
11.0
12.7
9.5

9.5
8.1
9.5

12.0
11.5

9.5
8.8
7.8
6.4
7.8

7.0
8.4

12.5
14.5
13.5
14 5

Feb.

16.0
11.5
12.0
13.0
13.5

16.0
19.0
20.0
19.0
18.0

16.0
16.0
16.2
16.6
17.0

18.0
18.0
17.0 
16.0
14.5

14.0
13.0
13.0
13.0
13.0

12.0
10.5
9.0

12. ft
11.0
14.8
13.0
12.0

11.0
12.0
18.4
15.8
12.0

14.0
13.5
13.0
19.0
14.0

17.1
17.1
15.8
15.2
12.0

13. G
12.5
13.5
13.0
15.2

15.8
17.1
15.2
14.5

Mar.

8.0
a n

11.0
15.0
10 n

20.0
20.0
2AO
20.0
10 5

18.9
18.5
18.0
ia n
IS' 1

20.0
93 n
29.0
07 A

03 A

9ft n
24.0
20.0
18.0
32.0

29.0
23.0
20.0 
60

110
62

15.2
17.1
15.8
14.5
11.5

10.5
11.5
15.8
1P.O
17.1

20.0
22.0
19.7
17.1
19.7

24.0
21.0
19.6
15.8
15.8

67-0
61.0
62.0
54.0
64.0

66.0
64.0
64.0
66.0
66.0

Apr.

54
47
42
QQ

no

Ofl

Ofi

Ofl

43  
97

34
oo

28
9Q

24

24
26
31
9Q
Ofl

OE

124
146
189
oQo

244
917

259 
296
O1O

-^65
on
OQ

30
00

qo
 in
29'
042

24
 s

18.6
46
68
95

104
73
75

168
319

151
75
64
60
45

64
142
247
134
65

May.

345
364
OQ7

386
408

408
416
435
461
457

427
A1 C

416
^19
A*¥l

JOq

416
412 
416
408

408
412
404
393
401

007
4f>S

3P3
Ann

497

408

54
30
46.
68

0/v*

4e>4'775

535
223

196
3 -Q

1QO

171
141

102
123
136
104
89

82
70
62
58
55

132
288
289
3-"9'
329
349

June.

423
423
,41 Q

418
418

41 Q

415
415
415
M-\ O

418
415
418
421
415

421
418
418 
418
415
jt-to

415
415
4T9
iPQ

406
4^6
4^9
J/XJ

406

,C3?2
368
352
360 '

.372

333
VT)

372
332
387

348
387
414f'6
360

372
427
439
360
416

450
462
456

, 382
407

420
3S7
426
433
425

July.

400
OQ7

AfU\

400
400

40fr
406
ina
403
403

403
>*AO

403
4^0
400

4^0
1Q7
3^5
OQ7

400
4"0
SO7
3'7
400
APffl

4fX>
400
403 
403
4^3
403

426
408
397,
4f>8-
437

455
455'  ' 43Z

f442
' 452

4.55
478

460
457

452
452
452
451
451

452
463
451
452
453

451
450
450
450
450
450

Aug.

406
409
419
4AO

406

403
1<V*

406
403
ina

403
4P3
4^9
406
403

4 ("ti
4^6
4r6 
403
400

403
3973"7
400
400

4^0
400
400 
3r 7
OO*T

1Q7

445
44?
450

-4*6
AK&

480
487
494
487
480

462
445
439
445
445

433
433
433
427
433

433
427
286.
146
151

146
109
87
46
31
28

Sept.

107

397
OOK
397
OQQ

**3&

316
316*xu
223

152
134
116
O7

fi4
92
95 

HS2
78

82
84
81
78
81

79
78
77

. 75
73

29.0
29.0
28.0,
26.0
24.0

.34.'d
22-A
!«.*
15-0.

' 14.*

14.2
14.2
15.X)
14.6
14.6

14. 6:
14.2
13.8

. 13.8
13.4

13.0
13.2
13.2
13.4
13.8

13.4
13.4
13.8
13.0

<13.0

NOTK. Shifting-control method used May 21 to June 2,191?, Apr. 18-21 and Aug. 29 to Sept; 10,1920. 
Water-stage recorder not operated from Oct. 3", 1918, to Apr. 13, 1S1P, Nov. 8,1919, to Apr. 19, May 26-30, 
June 25 to July 29, Aug. 23, 21, Sept. 20-23. During winter outsile gage read gene'ally once daily: dis­ 
charge computed from discharge measurements, temperature records, and observer's notes: discharge 
estimated or interpolated for missing periods duilng open water, except from June 25 to Ju!y 29, 1930, 
du ing which discharge was c imputed by adding to flow of St. Mary canal at Hadson Bay Divide the flow 
of North Fork above mouth of canal. .Discharge computed by averaging hou ly discharge Apr. 27, May 
2, 6, 7,12,14-15,1920.



112 SURFACE WATER SUPPLY, 1919-1920, PART VI.

Monthly discharge of North Fork of Milk River near'international boundary, for the years 
ending Sept. SO, 1919 and 1920.

Month.

1918-19.

D eeember ................................................

May......................................................

July.....................................................

The year ...........................................

1919-20.

December. ... ............................................
January... ...............................................

March....................................................
April... .. ................................................
May.....................................................

Julj.............. ........................................

The year. ..........................................

Discharge in second-feet.

Maximum.

22.4 
28.0 
20.0 
27.0 
20.0 

110 
313 
461 
423 
409 
412 
397

461

92 
24 
25 
17.8 
19 
67 

319 
775 
462 
478 
494 
29

775

Minimum.

16.2 
15.0 
8.4 
7.9 
9.0 
8.0 

23.0 
345 
406 
395 
397 

73

7.9

14 
7.4 
6.0 
6,4 

11 
10.5 
18.6 
30 

333 
397 

28 
13.0

6.0

Mean.

17.5 
19.0 
14.7 
14.9 
15.0 
26.5 
90.9 

410 
415 
401 
403 
180

168

57.6 
14.1 
14.7 
11.2 
14.2 
33.5 
80.2 

197 
395 
447 
354 

16.8

137

Run-off in 
acre-feet.

1,080 
1,130 

904 
916 
833 

1,630 
5,410 

25,200 
24,700 
24,730 
24,800 
10,700

122,000

3,540 
839 
904 
689 
817 

2,060 
4,770 

12,100 
23,500 
27, £00 
21,800 
1,000

'99,500

BIG SANDY CREEK NEAR LAREDO, MONT.

LOCATION. In sec. 33, T. 32 N., R. 14 E., at Frank Goldchesky's ranch, 4J miles 
northwest of Laredo, Hill County.

DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. March 18, 1918, to September 30, 1920.
GAGE. Wire on left bank; read by Frank Goldchesky. Prior to May 9, 1919, 

gage was a quarter of a mile upstream on right bank. Flow is same at both loca­ 
tions.

DISCHARGE MEASUREMENTS. Made from highway bridge 1 mile above gage or by 
wading.

CHANNEL AND CONTROL. Bed at both sites composed of clay and gravel. Control 
is sandstone ledge; permanent except as affected by growth of aquatic plants 
during low water.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 5.25 feet at 7 a. m. August 2 (discharge, 88 second-feet); no flow October 
1-16, 20-31, November 1-13, 1918; April 11-14, 18-30, May 1-5, 14-31, June 1 to 
August 1, August 3 to September 30, 1919.

1920: Maximum stage recorded during year ending September 30, 1920, 9.03 
feet March 22 (flow not computed on account of ice); no flow October 1-22.

1918-1920: Maximum stage recorded, 13.8 feet at 5 p. m. March 20, 1918 (dis­ 
charge, 4,550 second-feet); no flow during periods in each year.

ICE. Stage-discharge relation seriously affected by ice; records discontinued during 
winter.

DIVERSIONS. None..
REGULATION . None.
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ACCURACY. Stage-discharge relation shifted during 1919; permanent during 1920. 
Indirect method for shifting control used October 1 to November 30, 1918; fairly 
well defined curve used during 1919 and during 1920. Gage read to half-tenths 
twice daily. Daily discharge ascertained by applying mean gage height to rating 
table. Records fair.

Discharge measurements of Big Sandy Creek near Laredo, Mont,, during the years ending
Sept. 30, 1919 and 1920.

Date.

1919, 
May 9

1920. 
Mar. 29

Made by- Gage 
height.

Feet.
d. 90

05.13

Dis­ 
charge.

Sec.-ft. 
2.5

12.8

Date.

May 12
July 13

Made by- Gage 
height.

Feet. 
4.86
6.71

Dis- 
charge.

Sec.Jt. 
13.2
73

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Big Sandy Creek near Laredo, Mont., for the years 
ending Sept. 30, 1919 and 1920.

* Day.

1918-19. 
1............
2... .........
3........:...
4............
5............

6............
7............
8............
9............
10............

ii..... .......
12............
13............
14............
15............

16............
17............
18............ 
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct!

.......

2.0
2.0 
2.0

Nov.

.......

2.0
2.0

2.0
2.0
2.0 
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

Apr.

11
ia
33
33
25

21
14
8.0
8.0
8.0

2.0

2.0
2.0

May.

2.0
2.0
2.0
2.0
2.0 

2.0
2.0
2.0

.......

Aug.

39

.......

.......

Day.

1920. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9.. ...... ..J

10.. . ....... 

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18.......... 

 19..........
20..........

21..........
22.. .......
23..........
24..........
oc

26..........
27..........
28..........
29
30..........
31..........

Apr.

6.9
9-0
12
14
16

12
9.0
6.9

K14
16 

14
9.0
7 8
12
16

22
22
16 
35
10

12
12
9.0
7-8
7 O

6.9
7.8
9-0
9.0
9 0

May.

9.0
9.0
9 n
(LA
9.0

9 A
9.0
9.0
9.0
9.0 

9.6
13
13
30
46

42
39
28 
39
42

32
28
25
22
22

16
16
16
14
12
12

June.

12
12
7.8
5.4
4.6

4.0
4.0
4.0
4.0
2.9 

2.9
2.9
2.9
4.0
4.0

4.0
4.0
5.4 
4.0
4.0

4.0
4.0
4.0
4.0
4.fr

4-0
4.0
4.0
4.0
4.0

July.

4.0
4.0
4.0
4.0
.4.0

4.0
4.0
4.0
4.0
4.6

4.0
4.0
50
9.9
83

35
12
7.8 
6.6
6.1

5.4
4.2
4.2
3.4
3.4

3.4
2.9
2.9
2.9
2.9
2.5

Aug.

2.5
2.5
2.9
2.9
2.9

2.9
2.9
2.9
2.9
2.9 

2.9
2.9
2 7
2.5
2.5

2.5
2:1
2.1 
2.1
2.1

2.1
2.1
2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.2
2.5

Sept.

£.9
2.9
2.9
2.9
2.9

2.9
2.9
2.9
2.9
2.9 

2.9
2.9
2.7
2.5
2.S

2.ft
2.5
2.5 
2.5
2.5

2.5
2.5
2.5
2.5
2.7

2.9
2.9
2.9
2.9
2.9

NOTE No flow during following periods: Oct. 1-16, 20-31, Nov. 1-13,1918; Apr. 11-14,18-30, May 1-5, 
May 14 to Oct. 22.1919. Stage-discharge relation affected by ice Dec. 1,1918, to Mar. 31, and Oct. 23,1919, 
to Mar. 31,1920; discharge not computed.

102724 23 WSP 506  8
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Monthly discharge of Big Sandy Creek near Laredo, Mont., for the years ending Sept. 30,
1919 and 1920.

Month.

1918-19.

May.....................................................

July.....................................................

September ...............................................

1920.

May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

2 
2 

33 
2 
0 
0 

39 
0

35 
46 
12 
83 

2.9 
2.9

Minimum.

0 
0 
0 
0 
0 
0 
0 
0

6.9 
9.0 
2.9 
2.5 
2.1 
2.5

Mean.

0.19 
1.13 
6.17 
.52 
.0 
.0 

1.26 
.0

12.6 
19.5 
4.63 
9.55 
2.46 
2.74

Run-off in 
acre-feet.

11. r 
67.2 

367 
32 
0 
0 

77.5- 
0

750 
1.200 

276 
587 
151 

' 163

3,130

BEAVER CREEK NEAR HAVRE, MONT.

LOCATION. About 5 miles southwest of Havre and 2 miles south of old buildings at 
Fort Asainniboine, on military reservation, Hill County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 4, 1918, to September 30, 1920.
GAGE. Vertical staff braced to cottonwood tree on left bank 100 feet upstream from 

broken-down footbridge; read by W. E. Wiltner.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed composed of gravel. Control at cattle ford 50 feet 

downstream; slightly shifting.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30,1919,1.76 feet at 6 p. m. March 24 (discharge, 104 second-feet), minimum stage- 
recorded, 0.22 foot June 26-28 (discharge, 0.1 second-foot).

Maximum stage recorded during year ending September 30, 1920, 4.90 feet at 
. 3 a. m. July 13 (discharge computed by logarithmic extension of rating curve r 

500 second-feet), minimum stage, 0.24 foot September 23 and 24 (discharge, 0.1 
second-foot). 

1918-1920: Maximum stage recorded in 1920; minimum stage in 1919.
ICE. Stage-discharge relation seriously affected by ice; records discontinued during: 

winter.
DIVERSIONS. Several small diversions above station.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent during 1919; shifted slightly during- 

1920; rating curve used during 1919, fairly well denned. Curve used from March 
29 to July 12, 1920, well denned between 10 and 88 second-feet; curve used for 
remainder of year fairly well defined between 3 and 90 second-feet. Gage read to- 
hundredths twice daily. Daily discharge ascertained by applying daily mean. 
gage height to rating table. Records good for 1919 and fair for 1920.

Discharge measurements of Beaver Creek near Havre, Mont., during the years ending- 
Sept. 30, 1919 and 1920.

Date.

1919. 
Apr. 23

1920. 
Mar. 29
May 12

Made by  

R. F. Edwards.........
.....do.................

Gage 
height.

Feet.
ft 7*>

.73
1.48

Dis­ 
charge.

Sec.jt. 
10.6

11.6
86

Date.

1920.

22
July 13

At

Made by  

A. H. Turtle.. .........

Lamb and Price. ......
H.S. Price.............

Gage 
height.

Feet.- 
0-72
-70

1.50

Dis­ 
charge.

Sec.-ft. 
10.6
9.9>

80
O* *
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e, in second-feet, of Beaver Creek near Havre, Mont., for the years ending 
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1920. 
1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

1.8
2.5

.2.5
2.1
1.8

1.2
2.1
2.1
1.8
2.1

2.1
2.1
2.5-
2.3
2.5

3.5
5.2
8.2
5.2
4.1

4.1
3.5
4.1
4.1
5.2

5.2
4.1
5.2
5.2
7.4
5.2

Nov.

5.2
5.2
5.2
5.2

«6.! 2

6.2
7.4
7.0
8.2
9.0

8.2
7.4' 7-i
6.6
6.6

6.6
6.6
6.6
6.6
8 9

8.2
7.4
9.0
8.6
8.2

8.2
8.6

10. 0,
12.0
14.0

Deo.

11.0
9.8
9.4
7.4
8:2

-9*0
7.4
7.4
7.4
7.4

6.6
6.6

*6.2>
5.8
5.2

5.2
5.2
5.8
f> ft

6.2

6.6
6.6
5.8
6.6
7.4

7.4
8.2
8.2
9.0
9.0
9 n

,

Mar.

24
Q7

47

11
12
1O

21
40
45

19
19

34

Apr.

45
37

..34
30
26

,,23;20
16
12
9.0

9.0
9.0" "8-6

8.6
11

12
9.4
9.8

12
14

14
13
12
11
9.8

9 A

9.0
9 n
8.6
8.2

26
18
26  
7 &
9.8

11
15
13

127
85

35
40
60
68
34

31
90

20
19
34

33
30
28
23
is

18
IS

37
34
27

May.

8.2
9.0
&Q
8.2
8.2

.9,0'».«
9.0
8.2
7.4

7.4
7.0

'-  7-. 4,
7.8
7.0

6.2
5.8
7.0
6.2
5.2

5.2
5.2
4.9
4.1
4.1

3.2
2.7
2.3
2.3
6.2
4.6

27
38
30
32
51

59
71

119
,97
98

103
91
66
71
53

46
45
41
39
44

34
32
30
28
28

28
25
22
21
20
20 ..

June.

4.4
4.4
4:4
3.8

"2.7

JL8
-1:4
1.0
1.0
1.4

2.7
8.2
9.8
7.4
4.4

2.5
3.5
2.7
1.8
1.0

.6

.4

.3

.2

.2

.1

.1

.1

19
19
18
15
14

14
13
12
10
9.8

9.0
9.0
9.4

16
11

7.0
97
21
17
13

11
10
14
14
13

12
11
9.8
9.0
8.2

July.

7.4
6.6
5.5
4.4
4.4

4 Q

7.0
5 C

4.4
3.8

3.2
2.3

328
43
24

16
1O

11
10
9 4

8.5
9 0

7.0
5.9
4 0

> 4.2
3.7
3.1
2 n.

2.0
2.0

Aug.

1.7
1.6
1 0

1.4
1.4

1 9

1,1
1.1
.8
.8

.6

.5

.5

.5

.5

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.3

Sept.

0.8
1.8
1.4
.5
.4

.4

.3

.3

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.1

.1

.1

.2

.2

.2

.2

.2

.2

NOTE. No record Jan. 1 to Mar. 23,1919. Gage not read from June 29,1919, to Mar. 28,1920; practically 
dry. Discharge interpolated Apr. 3-9, 1919, May 29, 1920. '
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Monthly discharge of Beaver Creek near Havre, Mont., for the years ending Sept. 30,1919
and 1920.

Month.

1918-19.
1MoTTfiTn her

March 23-31..............................................

May......................................................
June 1-28.... .............................................

1920. 
March 29-31..............................................
April.....................................................
May............... .......................................
June ................. ..............'......... s ............
July......................................................

Discharge in second-feet.

Maximum.

8.2 
14.0 
11.0 
97 
45 
9.0 
9.8

34 
127 
119

27 
328 

1.8 
1.8

Minimum.

1.2 
5.2 
5.2 

12 
8.2 
2.3 
.1

12 
7.8 

20 
7.0 
2.0 
.2 
.1

Mean.

3.58 
7.66 
7.30 

34.7 
15.3 
6.35 
2.58

19.3 
32.3 
48.7 
13.2 
18.3 

.62 

.33

Run-off in 
acre-feet.

220 
456 
449 
619 
910 
390 
143

115 
1.920 
2.990 

786 
1.130 

38.1 
19.6

7,000

CLEAR CREEK NEAR BEARPAW, MONT.

LOCATION. In sec. 35, T. 30 N., R. 17 E., 200 feet below mouth of Wind Creek and 8
miles north of Bearpaw, Blaine County. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 4,1918, to Septembei 30,1920. 
GAGE. Wire on right bank opposite observer's house and 400 feet below highway

bridge; read by William Ross.
DISCHARGE MEASUREMENTS. -Made by wading and from highway bridge. 
CHANNEL AND CONTROL. Bed composed of small boulders and gravel. Control 30

feet below gage; slightly shifting. 
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September

30, 1919, 1.21 feet April 25 (discharge, 11.2 second-feet); minimum discharge, no
flow July 7 to September 30. 

Maximum'Btage recorded during year ending September 30, 1920, 2.31 feet May
10 (discharge, 79 second-feet); minimum stage, 0.60 feet August 4 (discharge,
0.4 second-feet).

1918-1920: Maximum stage recorded in 1920; minimum stage in 1919. 
ICE. Station not operated during winter. 
DIVERSIONS. No data. 
REGULATIONS . None. 
ACCURACY. Stage-discharge relation shifting. Standard rating curve well defined;

applied indirectly on account of shifting control, May 6 to June 8, 1919, and June
18 to August 21, 1920. Gage read to hundredths at irregular intervals during 1919
and 1920. Daily discharge ascertained by applying gage height to rating table.
Records poor.

Discharge measurements of Clear Creek near Bearpaw, Mont., during the years ending 
t Sept. SO, 1919 and 1£~"

Date.

1919.
Anr 9 1!
May 22

Made by 

.....do..................

Gage 
height.

Feet.
1 91

.76

Dis­ 
charge.

Sec.-ft. 
11.1

1 4

Date.

1920.' 
May 13
July 14

Made by 

H. 8. Price.............

Gage 
height.

Feet. 
2.04
1.39

Dis­ 
charge.

Sec.-ft.
58.
13.0
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Daily discharge, in second-feet, of Clear Creek near Bearpaw, Mont., for the years endinff
Sept. SO, 1919 and

Day.

1918-19.

3.......... 
4..........
5..........

6..........
7... .......
8..........
9.......... 
10..........

11..........
12..........
13.......... 
14..........
15..........

Oct.

2.6 
3.3 
3.3 
3.3 
3.3

2 0
1 0

2.6 
2 6

2.6*> A
2.6
2.6

Nov.

3.9 
3.9 
3.9 
3.9 
3.9

3 Q

.......

Apr.
 v 

May.

10
«10 

10 
10 
11

all 
10 
9.9 
9.3

o8.7

8.0 
«7.3
6.9
6.5 
6.1

June.

ofl.3 
.3
.4 
.4 
.5

o.5 
1.4 

Q2.2 
4.0 
5.8

7.6 
°9 3
6.6 

o3.9 
2.9

July.

2.8 
o3.3 
o2.1 
1.8 
1.4

1.1
a.8 
.7 
.6 
.5

o.4

Day.

1920. 
1.. ..........................................
2..................... ....... ............
3..................... ....;.................
4............................................
5............................................

6............................................
7............... .... . ............... ....
8............................................
9............................................
10....................... ....................

11............................................
12...................;... ....................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20...

21............................................
22...
23............................................
24............................................
25............................................

26............................................
27....................1.......................
28............................................
29............................................
30............................................
31............................................

Day.

1 
1 
1 
1
2

2 
2 
2 
2 
2

2 
?
2 
2 
3 
3

Mar.

oil 
11 
11 
11

11 
11 

oil 
, 11 

12 
12

1918-19. 
6...........
7...........
8...........
9...........
0.... .......

1...........
2...........
3...........
1.... ....... 
5...........

6...........
7...........
8........... 
9........... 
0. ..........

Apr.

12 
13 

o!3 
14 

o!5

15 
16 
16 
16 

ol6

ol2 
12 
13 
13 
13

14 
ol4 

21
28 

035

38 
40 

042 
56 

o69

68 
67 
65 
64 

a63

Oct

?, 8
2.9
? 9
29
2.9

?, 9
2,6
2.6
2.6 
2.9

2.9
3 3
3.3 
3.9 
3.9 
3 9

May.

52 
41 
30 
19

a 8

31
54 

o77 
78 

o79

72 
65 

o58 
62 

«67

64 
«60 
56 
52 
49

o45 
39 
33 
27 

o21

21 
o21 
20 
20 
19 
18

Nov.

June.

oi? 
16 
15 

<Jl5 
12

9.0 
05.1 
5.1 
5.1 

o5.1

15 
25 
35 
45 

o55

40 25" 
o9.8 
8.9 
7.9

o7.0 
6.2 
5.3 

o4.5 
6.5

o&5 
6.8 
5.0 

o3.3 
2.5

Apr.

"oil" 

oil
olO

10 
10 
10

May.

o5.7
5.3 
4.9
4.5
4.1

3.7 
«3.3 
2.8 
2.3 
1.8

ol.3
1.2
1.2 
1.1 

02.3 
.6

July.

1.8 
ol.O 

1.1 
1.0 

ol.O

1.5 
2.0 
2.4 

02,9 
2.4

ol.9 
5.6 
9.3 

013 
8.2

03.4 
3.4 

03.4 
3.3 
3.2

03.1 
3.0 
2.9 
2.8 
2.7

02.6 
2.4 
2.2 
2.1 

ol.9 
1.6

June.

ol.8
1.7 
1.6
1.5
1.4

1.3 
1.2 
1.1 

ol.O 
.9

.9
o .8
1.3
1.8 

i2.3

Aug.

1.3 
1.0 
.7 

0.4 
.5

.5 
0.6 
0.5 
.5 
.5

.6 

.6 
0.6 
.6 
.7

.8 
0.8 
.8 
.8 
.9

o .9 
ol.6 
1.6 
1.6 
1.7

1.7 
ol.7 
2.1 
2.4 

o2.8 
- 2.7

July.

Sept.

2.6 
2.4 

o2.3 
2.3 
2.2

2.2 
o2.2 
1.8 
1.3 
o.9

1.0 
ol.O 
1.0 
.9 

«.9

1.3 
1.7 
2.1 
2.5 
2.9

o3.3 
3.5 
3.7 
3.9 

o4.1

4.1
04.1 
4.2 
4.3 
4.4

o Gage read.
NOTE. Gage read daily Oct. 1 to Nov. 6,1918. No flow from July 12 to Sept. 

1919, to Mar. 21, 1920.
0,1919; no record Oct. 1,
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Monthly discharge of Clear Creek near Bearpaw, Mont., for the years ending Sept. 30 T
1919 and 15

Month.

1918-19.

April 25-30...............................................

July 1-11.... .............................................

1920. 
March 22-31........................... ...................
April... . .................................................
May.... ..................................................
June. ....................................................
July......................................................

September. ............................... ..............

The period. ........................................

Discharge in second-feet.

Maximum.

3;.9
3.9 

11 
11 
9.3 
3.3

12 
69 
79 
55 
13 
2.8 
4.4

minimum.

1.8 
3.9 

10 
.6 
.3 
.4

11 
12

8 
2.5 
1.0 
.4 
.9

Mean.

2.90 3.'90- 

10.3 
5.79
2.22 
1.41

11.2 
29.8 
43.8 
14.2 
3.20 
1.11 
2.50

1
1

Run-off in 
acre-feet.

178 
4IM 

123 
356 
132 
30.8

222 
1,770 
2,690 

845 
197 
68.2 

149

5,950

FORT BELKNAP CANAL NEAR CHINOOK, MONT.

LOCATION. In SE. i sec. 20, T. 33 N., R. 18 E., at highway bridge three-quarters of
a mile below headgates of canal on Milk River and 8 miles west of Chinook,
Blaine County.

RECORDS AVAILABLE. June 21, 1903, to September 30, 1920. 
GAGES. Vertical staff on downstream pile near left abutment installed July 11,1919,

to replace gage at practically same site, but referred to different datum, used
since June 27, 1908. Datum lowered 1 foot October 2, 1919. Read by G. A.
German. For description of older gages see water-supply papers for'previous 

. years.
DISCHARGE MEASUREMENTS. Made by wading or from bridge. 
CHANNEL AND CONTROL. Bed composed of earth. Control affected by check weirs

and growth of aquatic plants. 
ACCURACY. Stage-discharge relation shifting. Rating curve used in 1912 well

defined; shifting-control method used May 2-6, 19-22, June 23 to July 10. Four
well-defined curves used during 1920. Gage read to hundredths once a day.
Daily discharge ascertained by applying? gage height to rating table. Records
good.

Fort Belknap canal diverts water from the north bank of Milk River in the SE. 
J sec. 20, T. 33 N., R. 18 E., to irrigate lands on the north side of the river. Most of 
that diverted is used, but it can be wasted into Lodge Creek, north of Chinook, about 
3 miles below the headgate.
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Discharge measurements of Fort Belhnap canal near Chinook, Mont., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1919. 
Apr. 22

26
Ttfay 1

19
21
31

16
23

July 1

11
22
2*
25

Aug. 8
18
27

Made by  

.....do.................

R. F.Edwards........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

H.K.Smitha.. ........
.....do.................

Gage 
height.

Feet. 
ft *&

.86
1.46
1.56
1.88
1.76
1.-72
1.67
1.3t
1 ai
1.52
1.56
1.54
1.35
1 21
.89
.29
.29

Dis­ 
charge.

Sec.-ft. 
0.29
9.2

24.8
38.2
84
79
79
75

. 60
90
74
70
68
61
52
35.7
16.8
16.7

Date.

1919. 
Sept. 17
Oct. 2

2

1920.
May 1

27

12
18
24

July 1
10
17
24
28

14

Made by 

H. K. Smiths. ........
Turtle and Edwards. . .
.....do.................

R. F. Edwards........
Tuttle and Parker .....
A. H. Tuttle...........
.....do.................

.....do.................
H. S. Price............
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
0.14

-.03
.97

61.88
62.71

2.90
2.80
2.70
2.20
i.eo

61.80
2.16

6 1.90
6 1.98
cl.90
cl.52

Dis­ 
charge

Sec.-ft. 
12.3
7.8
7.9

18.2
56
90
82
79
52
36.3
39.4
47.4
43.4
41.4
44.5
37.1

o Engineer, U. S. Reclamation Service.
6 Stage-discharge relation affected by backwater from cheek 1 mile below.
e Dredging out canal below gage.
NOTE. Datum of gage lowered 1.00 foot Oct. 2,1919.

-Daily gage height, in feet, of Fort Belknap canal near Chinook, Mont., for the years ending
Sept. SO, 1919 and 1920. - : '

Day.

1919. 
1. .........
2..........
3..........
4. .........
5..........

6..........
7..........
8........;.
9..........

10..........

11...........
12..........
13..........
14...........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

0.3
2.5
4.8
7.0

9.2
13
16
20
23

May.

27
26
27
25
24

24
36
35
30
29

28
29
43
39
40

36
37
41
40
44

46
64
86
86
86

85
86
87
88
81
79

June.

82
87
82
77
77

77
77
77
77
77

77
74
72
72
72

74
66
64
61
61

61
«1
eo
62
66

67
76
77
83
O1

July.

91
93
91
81
81

76
73
72
69
68

70
69
69
69
69

69
69
69
69
69

69
69
69
55
51

51
55
55
51
53
52

Aug.

53
50
49
49
37

37
37
37
37
37

29
24
22
22
23

19.4
19.4
17.8
17.2
16.7

16.2
16.2
16.2
,16.2
16.4

16.4
16.2
16.4
16.2
16.4
16.7

Sept.

17.2
17.5
18.0
18.6
18.9

18.6
18.9
17.8
15.1
13.2

12.9
12.9
12.4
12.4
11.3

11,3
12.4
11.8
11.3
11.3

10.8
10.8
10.5
10.2
9.9

9.6
9.3
9.0

' 8.7
0 A

Day.

1919-20. 
1. .........
2..........
3..........
4..........
5......^..

6..........
7..........
8..........
9
10..........

11....:-:....
12...,..,...
11
14..........
15..........
Ifi$::::::::::
18. ... -'...: .
19...........
20.......:..
21, . .,....
22...........
23
24..........
25..........

26..........
27..........90
29......:...
30...........
01

Oct.

0
8
8
8
8

8
8
8

18
  8

- 7.
. 7

1
7

; 6
6e;

, 6
«

5
5
5

.

May.

18.0
15,0
12.2
11.5
13.6

11.2
9.5
9.5

15.0
21

20

28
38
44

44
44
44
44
40

43
42
36
31
27-

40
56
52
55
80  
86

June.

87
87
89
92

.-92

91
92
91
87
87

84
83
85
86
87

. 80
90
76
65
57

52
S3

, 52-
51ft?'

52
49
47
43
ia

July.

37
  37-

47
44
43

! 47
46
4442'
40,

 ; 42
46
S3

, 54
47

47"4fl
- 48'
  53

48

42
42
44
44
45

48
. 40

40
39
Ifi
37

Aug*

36
37

. 26
43
48

46
: 46

  45
1 43

44

< ; 43
,,45

37
36
39

37
35
35
35
35

39
43
43
43
43

43
38

.36
36: 34
19

Sept.

32
31
29
29
!29

28
27
28
29
28

25
24

NOTE. Discharge interpolated Apr. 23-25,27-30, Sept. 23-30, Oct. 12-18,1919. 
S ept. 13-30,1920, as water was used for dredging canal.

Discharge not computed
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Monthly discharge of Fort Selknap canal near Chinook, Mont., for the years ending Sept.
30, 1919 and 1920.

Month.

1919. 
April....................................................
MOTT

July.....................................................

1919-20. 
October 1-23... ........................'..................
May.....................................................

July.....................................................
August..................................................

Discharge in second-feet.

Maximum.

23 
88 
91 
93 

.53 
18.9

8 
86 
92 
54 
4632

Minimum.

0.3 
24 
60 
51 
16.2 
8.4

0 
9.5 

39 
37 
26 
24

Mean.

10.6 
49.5 
72.9 
68.3 
26.2 
13.0

6.6 
33.9 
72.8 
44.3 
39.3 
28.2

Run-off 
in 

acre-feet.

189 
3,040
4.340 
4,200 
1,610

774

14,200

301 
2,080 
4,330 
2,720 
2,420

en

LODGE CREEK AT INTERNATIONAL BOUNDARY.

LOCATION. In SE. J sec. 12, T. 1, R. 29 W. third meridian, at Willow Creek barracks 
of Royal Northwest Mounted Police, 1 mile north of international boundary, in 
Saskatchewan, Canada, 36 miles northwest of Havre, Mont.

DRAINAGE AREA. 806 square miles (measured by Reclamation Service, Department 
of Interior, Canada).

RECORDS AVAILABLE. April 1, 1917, to September 30, 1920. From April 25, 1910, 
to October 31, 191'6, maintained by Irrigation Branch (now Reclamation Service) 
Department of Interior, Canada.

GAGE. Stevena continuous water-stage recorder installed May 6, 1919, on right 
bank, and referred to inclined staff used previously; inspected by W. B. Min- 
hinnick.

DISCHARGE MEASUREMENTS. Made from cable or by wading. Some low-water 
measurements made with weir.

CHANNEL AND CONTROL. Bed composed of heavy boulders, gravel and sand; slightly 
shifting. No well defined control.

EXTREMES OP DISCHARGE. Maximum stage during year ending September 30, 
1919, from water-stage recorder 4.19 feet April 20 (discharge, 338 second-feet); 
minimum discharge, no flow October 1 to November 9, 1918, March 1-31 and June 
21 to September 30, 1919.

Maximum stage during year ending September 30, 1920, 6.50 feet June 18 
(discharge, 1,030 second-feet); minimum discharge, no flow October 1 to March 
29 and July 31 to September 30.

1917-1920: Maximum stage recorded '12.90 feet March 31, 1918 (discharge 
estimated, 2,700 second-feet; stage-discharge relation affected by ice); minimum 
discharge, creek dry during the greater part of each year.

ICE. -Stage-discharge relation seriously affected by ice during spring; creek practi­ 
cally dry during winter.

DIVERSIONS. Several small ditches divert water for irrigation above station.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent; affected by ice. Rating curve 

used during 1919 well defined below 200 second-feet. Curve used during 1920 
well defined below 860 second-feet. Operation of water-stage recorder satis­ 
factory, except as shown in footnote to daily-discharge table. Daily discharge 

' ascertained by applying to rating table daily mean gage height obtained by 
inspection. Records good.

COOPERATION. Station maintained and data computed in cooperation with Reclama­ 
tion Service, Department of Interior, Canada.
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Discharge measurements of Lodge Creek at international boundary, during the years 
ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 5
Nov. 7

1919. 
Mar. 21

27
Apr. 1

8
11
19
24

May 9
26
29

21
26
30

July 26
Aug. 15
Sept. 9

Made by 

H. A. Parr«............
.....do..................

.....do..................

.....do.................

.....do..................

.....do..................
W. S. McDonaldo......

.....do..................
W. A. Lamb...........
W.S. McDonald.......

W.S. McDonald.......

W.S. McDonald.......
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
0.94
1.09

1.64
2.19
2.10
3.43
2.86
1.60
1.25
1.15
1.53

QC

.66

.63

Dis­ 
charge.

Sec.-ft. 
0
0

0
0
7.5

40
31

199
112

6.4
.21
.03
.8

0
0
0
0
0
0

Date.

1919. 
Oct. 6

1920.
"Mar 14.

20
22
30

14
23

May 6
12

July 15
24

Aug. 13
31

Sept. 13

Made by 

W.S. McDonald.......

G. S. Wenden..........
.....do..................
.....do..................

.....do...........\.....

.....do..................

.....do..................

.....do..................

.....do..................
W.S. McDonald.......
.....do..................
H.S. Price..... ........
W.S. McDonald.......

.....do..................

.....do..................

G a? 
height

Feet.

61.55
a2.18
4.95
3.84
2.81
3.16
1.45
1 07
1 W

1.28

Dis­ 
charge.

Sec.-ft. 
0
0

ft
0
0

10.8
37.

524
273
105
150

3.6
28
6.7
.63

0
0
0

a Engineer, Reclamation Service, Department of Interior, Canada. 
6 Stage-discharge relation affected by ice.

Daily discharge, in second-Jeet, oj Lodge Creek at international boundary, for the years 
ending Sept. SO, 1919 and 19%0.

Day.

1919. 
1............
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Apr.

39

235
uo
154

153
39
38
37
37

37
35
35
35
35

36
226
262
290
338

328
290
309
102
76

65
55
4S
31
34

May.

32
24
16.6
16.6
15.6

12.2
10.4
8.5
6.2
5.9

5.0
A 0

3.7
3.3
2.7

2.5
2.5
2.2
1.85
1.56

1.56
1.18
.96
.77
.43

.21

.13

.07
8.60
1A O
4.00

June.

1.69
.86
.86
.43
.28

.18

.13

.06

.04

.05

.07

.04

(is
.02

.02

.02

.02

.02

.01

.0

.0

.0

.0

.0

.0

.0

.0

.0

July.

0.0
.0
.0
.0
.0

.0

.0

.0

.0

.........

Day.

1920. 
1... .........
0

4............
5............

6............
7............
8............
g
10............

11............
12............
13............
14............
11?

16............
17............
18............
19
20............

21............
22............
23............
24............
25............

26............
27............
9G
29. ...........
30. ...........
31............

Mar.

35
250

Apr.

136
196
135
75
47

36
34
45
106
129

241
361
470
498
472

346
231
239
169
181

469
427
284
193
163

141
116
102
173
268

May.

189
138
288
230
184

109
107
125
174
265

245
179
136
138
93

65
50
39
31
24

17.6
13.5
12.1
9.8
8.6

7.6
6.9
6.1
5.3
4.8
4.6

June.

4.4
3.7
3.5
3.5
3.5

3.3
2.6
2.2
1.31
2.2

1.83
1.83
1.31
1.17
.89

1.17
1.31

520
213
200

151
78
58
42
29

25
24
26
22
20

July.

17.6
7.6
6.1
5.8
5.3

A R
2.6
1.17
.89
.60

.57

.60
40 0
20.0
6.7

6.9
12.5
7.6
5.1
3.7

2.8
1.64
.89
.63
.57

.37

.25

.16

.10

.02

.0

NOTE. No flow Oct. 1 to Nov. 9, 1918, Mar. 1-31, June 21, 1919, to Mar. 28,1920, and Aug. 1 to Sept. 30, 
1920. Discharge obtained by averaging hourly-discharge May 29-30,1919, May 3,5, 9,10,26, June 18, July 
16, 17, 1920. Stage-discharge relation affected by ice Mar. 29 to Apr. 19, 1920; discharge computed from 
discharge measurement, temperature records, aad observer's notes. Discharge July 12-14,1920, determined 
by comparison With records of flow of Middle Creek at Hammond's ranch.
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Monthly discharge of Lodge Creek at international boundary for the years ending Sept. SO,
1919 and 1920.

Month.

1919. 
April.....................................................
May......................................................

1919-20.

April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

338 
32 
1.69

250 498" 
288 
520 
40

minimum.

31.0 
.07 
.00

0 
34 
4.6 
.89 

0

Mean.

125 
7.27 
.16

9.19 
216 
93.7
48.3 
5.28

Run-off 
in 

acre-feet.

7,440 
447 

9.5

7,800

565 
12,900 
5,760 
2,870 

325

22,400

NOTE. See footnote to daily-discharge table for periods when there was no flow.

BATTLE CREEK AT INTERNATIONAL BOUNDARY.

LOCATION. In SE. J sec. 4, T. 1, R. 26 W. fourth meridian, a quarter of a mile above 
point where creek crosses international boundary, in Saskatchewan, Canada, 
just across line from Buckley,ranch, 35 miles north of Chinqok, Mont.

DRAINAGE AREA. 730 square miles.
RECORDS AVAILABLE. April 1, 1917, to September CO, 1920.
GAGE. Stevens continuous water-stage recorder; inspected by John Buckley.
DISCHARGE MEASUREMENTS. Made from ca'Je 45 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of heavy boulders with sand and gravel; 

may shift during extreme high water. No well-defined control.
EXTREME OF DISCHARGE. Maximum stage during year ending September 30, 1919, 

from water-stage recorder, 3.46 feet at 11.30 a. m. April 17 (discharge, 165 second- 
feet); minimum discharge, no flow January 6-9, July 3 to September 30.

Maximum stage during year ending September 30, 1920, 5.08 feet at 8 p. m. 
May 11 (discharge, 923 second-feet); minimum discharge, no flow October 1 to 
March 27 and August 10 to September 30.

1917-1920: Maximum stage recorded, 8.50 -feet at 9.40 a. m. April 13, 1917 (dis­ 
charge, 3,200 second-feet); minimum discharge, creek dry during portions of 
each year.

ICE, Stage-discharge relation seriously affected by ice.
DIVERSIONS. Several small ditches divert water for irrigation above station.
REGULATION . None.
ACCURACY. Stage-discharge relation permanent during open season. Rating curve 

used during 1919 well defined; curve used during 1920 well defined. Operation 
of water-stage recorder satisfactory; not used during winter when outside gage 
was read to hundredths once a day. Daily discharge ascertained by applying to 
rating table mean daily gage height obtained by inspection of recorder graph. 
Records good.

COOPERATION. Maintained in cooperation with Dominion Water Power Branch.
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Discharge measurements of Battle Creek at international boundary, during the years ending
Sept. SO, 1919 and 1920.

Date.

1918.

Nov. 21

1919. 
Jan. 24

26
31

6
8

12
18
26
26

May 6
23

25
26

July 1
25

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
W.S. McDonald o......
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do.................

Gage 
height.

Fed.

<*2.44

<*2.11
<*2.72
dS.OO
<*3.57
<«3.85
<*4.03
<«3.89
<*3.39

3.20
2.82
2.82
2.65
2.40
2.28
2.26
1.97

1 86

Dis­ 
charge.

Sec. ft.
62.0
c6.5

3.3
3.6
2.7
4.8

29
32
80
67

108
50
49
32
12.4
7.7
6.5
6.5
6.47
.04

°

Date.

1919. 
AUK. 14
Oct. : 3

;21

1920.
Mar. 12

20
26
31

12
21

Mav 2
3

29
July 15

. ' 24
Aug. 13

31
Sept. 13

Made by 

W.S. McDonald.......
.....do..................
A. Smith'.... ...........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
B. F. Edwards.........

W.S. McDonald.......
.....do..................
H. S. Price.............
W. S. McDonald.......
.....do..................
.....do..................

Gage 
height.

Feet.

"<*i.39
4.21

<*3.80
<«4.01

3.25
3.54
3.50
4.02
2.59
2.62
2.27
2.14

Dis­ 
charge.

Sec.-ft. 
0
0
0

0
0
0

162
86

351
115
181
189
393

35
36
7.7
3.2
0
0
0

o Engineer, Reclamation Service, Department of Interior, Canada, later, Dominion Water Power Branch. 
J> Measurement made by weir. 

Discharge estimated.

Daily discharge, in second-feet, of Battle Creek at international boundary, for the yeais 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1...................
2...................
3...................
4...................
5..............;....
6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20........,...,.,.,.,

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

1.85
2.20
3.40
9.50
9.00

7.50
4.80
2.20
2.20
2.50

4.80
5.60
6.10
7.50
8.50

9.00
11.00
12.00
12.00

--U.-5Q-

9.50
8.00
7.50

12.00
15.60

16.50
16.50
17. 4&

1470
13.80

Nov.

16.5
17.4
16.5
13.8
18.3

21.0
19.2.
15.6-
16.5
13.8

12.0
19.2
6.6
8.0
6.6

12.9
10.0
12.0
10.0

... 6^6-

6.9
6.7
6.7
6.8
6.7

6.8
6.9
6.7
6.5
6.8

Dec.

7.2
7.2
7.3
7.4
7.6

7.4
7.7
7 4
7.6
7.6

7.4
8.1
7.8
7.7
7.6

7.4
7.2
7.0
5.9
5r*

47
4. A
4. n
40

i ^
1.5
1.41  *
1.2
1.1

Jan.

0.90
.70
.50
.40
.35

.00

.00

.00

.00

.70

.80
1 00
2.80

.20

.70
sn

1 An

.80
- .80

1.00
2.50
2.60
3.40
Q Rf\

3.60
3.50
Q An
3.60
3.60

Feb.

3.6
3.6
3.7
3.5
3 C

3.4
Q A

3.4
3.3
3.2

Q O

3.2
3.1
3.1
3.1

3 A

Q A

2*7
2,4
2*2

2.0
2.2
o o

2.0
1 Q

1.5
1.6
1.6

Mar.

1.4
1.5
1.6
1.7
2.0

2.1
2.2
2.1
2.2
9 ^

. 2.6
3.2
3.4
3.0
3.0

q A

3.0
1 n
3.0
3.0

9 Q

2.9
2.9
2.8
2 7

9 Q

O A

O K

3 9
4.1
48

Apr.

23
41
46
29
30

32
62
80
76
72

69
67
64
76
95

117
125

90
84

74
73
68
63
ce

KO

48
A?}

39
^7

May.

37
36
36
35
35

35
33
31
28
27

9<!

20
20
10 4.

18.5
1 Q K

18.5
17 "*

16.7
16.1

14.9
13.7
12.5
12.5
19 ft

11.2
ft A.
A 9
K Q

5.3

June.

6.20
7.10
7.40
7.40
7.10

6.50
5.60
5.30
5.30

5.30
5.60
5.90
7.70

>.40

c on

4.80
4.50

2.60
2.10

QQ

.68
>&

4.1
.38
.20
.20
.20

July.

0.16
.06



124 SURFACE WATER SUPPLY, 1919-1920, PART VI.

Daily discharge, in second-feet, of Battle Creek at international boundary, for the years 
ending Sept. 30,1919 and 1920 Continued.

Day.

1920. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

Mar. Apr.

997

105
127
107

>tf)

27
14
41

165
96

139
377
558
386
231

May.

284
IQfi

168
151

134
146
272
483
658

84<S

633
AOQ

Qft7

223

June.

40
36
34
30
30

29
OQ

25
23
16.8

iq A

13.0
12.2

July.

oo

28

23
20

19.2
U K

11.5
n e

10.0

10.0
10.8
13.8
10.0

9 e

Aug.

O JO

.38

.26

.18

.10

.08

.06
04

.01

Day,

1920. 
16..........
17..........
18..........
19..........
9fi

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Mar.

18
51
63

141

Apr.

110

91
72
86

157
231
293
276
196

159
132
129
165
272

May.

ICO

127
105
99
on

78
73

68
59
55

53
47
42
40
42
43

June.

10.0
13.0
39
56
>;«

78
71
67
53
53

47
47
45
40
34

July.

6 e

10.0
10.0
10.8
9 A

5.5
4.7
4.2
3.6
3.3

3.3
-2.8
2.2
1.75
.85
.62

Aug.

NOTE. Stage-discharge relation attested by ice Nov.. 21, 1918, to Apr. 16,1919, and Mar. 28 to Apr. 12, 
1920; discharge computed from discharge measurements, gage heights, and temperature records. No 
flow July 3,1919, to Mar. 27,1920, and Aug. 10 to Sept. 30,1920.

Monthly discharge of Battle Creek at international boundary for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

November. ..............................................

February. ...............................................
March....................................................

May......................................................

July......................................................

September. ..............................................

The year . ..........................................

1919-20. 
March ....................................................

May......................................................

July......................................................

Discharge in second-feet.

Maximum.

17.4 
21.0
ai
3.6 
3.7 
48 

125 
37 
7.7 
.16

125

141 
558 
843 

78 
32 

.42

643

Minimum.

1.85 
6.5 
1.1 
.0 

1.5 
1.4 

23 
5.0 
.2 
.0

0

0.0 
14 
40 
10.0 

.62 

.00

0

Mean.

8.98 
11.3 
5.74 
1.56
2.81 
2.76 

64.8 
20.3 
430 
0 
0 
0

10.2

8.81 
173 
204 
35.7 
10.5 

.049 
0

Run-off 
in 

acre-feet.

552 
672 
353 
95.9 

156 
170 

3,860 
1,250 

256 
0 
0 
0

7,360

542 
10,300 
12,500 
2,120 

646 
3.1 
0

26,100
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BATTLE CREEK NEAR CHINOOK, MONT.

LOCATION. In sec. 3, T. 33 N., R. 19 E., on downstream side of highway bridge 4$ 
miles north of Chinook, Blaine County, 7 miles above junction with Milk River.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 22,1905, to September 30,1920.
GAGE. Chain on bridge, installed April 9, 1918, to replace chain on left bank 500 

feet upstream; read by Mrs. R. B. Snedecor. Datum of gages unchanged.
DISCHARGE MEASUREMENTS. Made by wading or from bridge.
CHANNEL AND CONTROL. Bed composed of sand; shifting. At low water principal 

control is sand bar below gage; no well-defined dbntrol at high water.
EXTREMES op DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 6.80 feet at 8.30 a. m. April 2,1919 (discharge, 1,860 second-feet); mini­ 
mum discharge, no flow June 28 to September 30, 1919.

Maximum stage recorded during year ending September 30, 1920, 6.76 feet at 
1.30 p. m. March 31 (discharge, 2,130 second-feet); minimum discharge, no flow 
October 1 to December 31, 1919.

1905-1920: Maximum stage recorded 16.50 feet March 31, 1918 (discharge esti­ 
mated 12,000 second-feet); minimum discharge, creek dry frequently during 
period.

ICE. No records during winter.
DIVERSIONS. Three canals divert about 20 second-feet above the station in United 

States, and several small pumping plants which supply water for irrigating the 
bottom land along the valley are also operated above station. About 15 
ditches divert water from creek in Canada. Below, Matheson canal diverts 
water used to irrigate land in Milk River valley near the mouth of Battle Creek* 
(For record of diversion by Matheson canal see page 128.)

REGULATION . None.
ACCURACY. Stage-discharge relation permanent during open-water period in 1919; 

shifted in 1920. Rating curve used in 1919 well defined; curve used from March 
23 to July 19, 1920, well defined; shifting-control method used July 20 to Sep­ 
tember 30. Gage read to hundredths twice daily. Daily discharge ascertained 
by applying daily mean gage height to rating table. Records good except during 
period of shifting control, for which they are fair.

Discharge measurements of Battle Creek near Chinook, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Apr. 17
May 7

27

July 11

1920. 
Mar. 31

Made by 

.....do.................

.....do.................

.....do.................

.....do................. 

.....do.................

£6.
Feet. 

1.34
1.00

54
.40
.14 

6.75

Dis­ 
charge.

See.-ft. 
70.4
35.0
8.4
2.6

- 0 

2,140

Date.

1920. 
Apr. 23
May 11

29
July 9 

17 
26

Made'by 

A, H. Tuttle...........

H.S. Price.. ..........
.....do................. 
.....do................. 
.....do.................

&.
Feet. 
2.29
3. 84
.60
.96
.50 
.32 
.26

Dis­ 
charge.

Set.-ft. 
255
60S
17.9
43.7
12.4 
6.5 
3.0
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Daily discharge, in second-feet, of Battle Creek near Chinook, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5. .............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..... .........
22.. ...........
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
51..............

1920. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

0.8
.8
.8
.8
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8
3.2
7.6
4.0
3.8

3.6
3.8
4.0
4.0
4.2

4.5
4.8
5.0
5.5
5.8
6.5

Nov.

6.5
6.5
7.0
8.7
9.2

20
20
20
20
20

20
20
23
20
20

20
18
17
15
14

14
14
14
14
14

14
14
14
25
<*1

Dec.

34
33
32
31
<*n

29

.......

Jan. Feb. Mar.

107
309
478

1,040
739
651
715
975

1.900

Apr.

178
1,270
464
258
185

109
90
82
144
118

110
103
85

. 70
69

74
85
100
114
94

69
67
67
64
53

49
45
43
40
38

639
260
454
309
199

205
180
271
130
382

' 357"

478 .
705
908
531

309
215
151
130
132

205
172
246
195
252

205
156
158
158
184

May.

36
34
33
30
31

35
34
32
29
27

25
22
21

- 17
15

15
15
14
13
12

12
11
9.2
7.6
6.8

6.8
6.4
5.7
4.S
4.5
4.5

273
277
231
195
191

169
162
156
331
451

636
768
502
417
329

252
205
176
160
149

123
112
107
96
90

78
70
66
66
61
61

June.

4.2
3.6
3.3
3.0
3.0

2.6
2.6
2.2
1.8
1.8

7.6
6.0
4.2
3.3
2.8

2.6
2.8
2.2
2.2
1.8

1.8
1.2
.9
.8
.6

- .4
.2
.0
.0
.0

53
45
41
40
39

36
31
28
27
25

22
19
17
16
15

14
13
14
49
128

88
80
88
94
76

64
53
49
45
40

July.

0.0
.0
.0
.0
.0

.0

.0

.0

33
26
20
20
20

17
16
15
14
12

9.7
9.0
12
9.7
8.4

7.2
5.4
4.2
3.3
2.6

2.2
2.8
5.4
4.2
3.3

3.0
2.8
2.4
2.0
1.6
1.2

Aug.

1.0
1.0
1.0
.9
.8

.6

.6

.5

.4

.4

.7

.9

.8

.8

.8

.8

.8

.8

.8

.9

.9

.9

.8

.8

.7

.7

.7

.7

.6

.6

.6

Sept.

0.6
.6
.5
.5
.4

- .4
.4
.4
.4
.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.6

.7

.7

.7

.7

.7

.7
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Monthly discharge of Battle Creek near Chinook, Mont., for the years ending Sept. SO*
1919 and 1920.

Month.

191&-19.

May.....................................................

1920.

April.....................................................
May......................................................

J&ly............. ........................................

The period.........................................

Discharge in second-feet.

Maximum.

7.6 
31 
31 

1.270 
33 
7.6

1,900 
908 
768 
128 
33 
1.0 
.7

Minimum.

0.8 
6.5 

29 
38 
4.5 
.0

107 
130 
61 
13 
1.2 
-.4 

.4

Mean.

2.68 
16.3 
31.5 

144 
18.4 
2.32

768 
296 
225 
45.0 
9.53 

-.75 
.49

Run-off 
in 

acre-feet.

165
970 
375 

8,570 
1,130 

138-

13,7<K> 
17,600' 
13,800-
2,680 

586 
-  - 4ft- 

29

48,400

COOK CANAL NEAR CHINOOK, MONT.

LOCATION. In N. J sec. 30, T. 33 N., R. 20 E., at railway trestle just south of road 
running parallel to Great Northern Railway 3 miles east of Chinook, Blaine County.

RECORDS AVAILABLE. April 10,1905, to September 30, 1919.
GAGE. Enamel face nailed to upstream side of left abutment of wooden railway 

trestle where canal turns south and goes under railway; established April 20,1919. 
Prior to this date gage was a vertical staff on left bank about 1,000 feet above 
point at which canal turns west and runs parallel with the road. Gage read by 
Mrs. Coryl Martin.

DISCHARGE MEASUREMENTS. Made by wading where canal passes under the Great 
Northern Railway.

CHANNEL AND CONTROL. Channel of earth. No well defined control. Weeds grow 
along the bottom, causing backwater. Canal infested with beavers whose dams 
are likely to cause backwater.

ACCURACY. Stage-discharge relation permanent during year. Rating curve Well 
denned below 40 second-feet. Gage read to hundredths once daily. Daily dis­ 
charge obtained by applying daily gage height to rating table. Records good.

Cook canal diverts water from Battle Creek half a mile above gage, to irrigate lands 
in Milk River valley on south side of river. Canal crosses Milk River in a flume. 
Water can be wasted into Milk River at this flume, which is about 2 miles below the 
gage. Little water is returned to the stream intentionally, but the flume often acts 
as throttle when too much water is turned in at the headgate.

Discharge measurements of Cook canal near Chinook, Mont., during the year ending Sept*
80, 1919.

Date.

Apr. 20
27 

May 21

Made by 

.....do.................. 
K.F. Edwards.........

.....do..................

Gage 
height.

Feet. 
2-00
1.99 
1-50
1.14

Dis­ 
charge.

Sec.-ft. 
37.9
37.4 
13-2
5-6

Date.

17 
26

Made by  

B.F.Edwards........
.....do..................

Gage 
height.

Feet. 
0.56
1.17 

-.04

Dis­ 
charge.

Sec.-ft. 
l.»
4.6 
0
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Daily discharge, in second-feet, of Cook canal near Chinook, Mont., for the year ending
Sept. SO, 1919.

Day.

1. ........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

Apr. May.

32
34
31
31
32

34
33
33
32
26

June.

6.7
5.4
5.0
4.4
3.4

3.2
2.7
2.4
2.0
3.4

Day.

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
1Q

20.........

Apr.

- ___ ,

QQ

May.

25
21^T9
19
17
1<I
14
14
14
15

June.

3.8
4.0

~ 4.0
2.4
9 4

1.5
3.4
2.4
2.4
i <{

Day.

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Apr.

40
32
33
44
44

44
38
38
38 33

May.

15
12
10
9.0
8.0

8.4
6.4
6.4
6.4
6.4
6.4

June.

1.0
.8
.6
.4
.2

.2

.2

.1

.0

.0

Monthly discharge of Cook canal near Chinook, Mont., for the year ending Sept. SO, 1919.

Month.

April20-30............................... . . ...........
May......................................................
June......................... .

Discharge in second-feet.

Maximum.

44 34' 
6.7

Minimum.

32
.6.4 

.0

Mean.

38.4 
18.8 
2.33

Run-off in
acre-feet.

838 
1,160 

139

MATHESOK CANAL NEAE. CHTOOOK, MONT.

LOCATION. In NW. f sec. 29, T. 33 N., R. 20 E., at highway bridge over canal, a 
quarter of a mile north of main road and 3 miles east of Chinook, Blaine County.

RECORDS AVAILABLE. April 10, 1905, to September 30, 1920.
GAGE. Vertical staff fastened to post on right bank 10 feet below headgate; read by 

W. F. Purdy.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed composed of mud. Weeds grow in canal during ; 

summer.
ACCURACY, Stage-discharge relation permanent. Rating curve well defined. Gage 

read once daily to half-tenths in 1919 and to hundredths in 1920. Daily discharge 
obtained by applying gage height to rating table. Records good for 1919 and 
fair for 1920.

Oanal diverts water from Battle Creak for irrigation of land on north side of Milk 
River valley. Water can be wasted into a small tributary of Milk River.

Discharge measurements of Matheson canal near Chinook, Mont., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Apr. 20

27 
May 7

Made by 

.....do.................

Gage 
height.

Feet. 
6.13
5.40 
4.90

Dis­ 
charge.

Sec.-ft.
1O Q

8.2 
1.5

Date.

1919.

1920.

Made by- Gage 
height.

Feet. 
4.54

5.70

Dis­ 
charge.

Sec,-ft.

12.5
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Daily discharge, in second-feet, of Matheson canal near Chinook, Mont., for the year 
ending Sept. 30, 1919 and 1920.

Day.

1919. 
1... .............
2................
3................
4................
5................

6................
7................
8................
9................

10................

11................
12................
13................
14................
15................

16................
17................
18................
19................
20................

21................
22................
23................
24................
25................

26................
27................
28................
29................
30................
31................

Apr.

*

19

18
3.4
9.7
9.4
9.4

9.4
9.4
6.7
5.3
5.3

May.

3.9
2.6
1.5
1.5
1.5

1.5
1.5
.3
.3
.3

.3

.3

.2

.0

.0

.0

.2

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

June.

0.0
.0
.0
.0

2.6

.0

.0

.0

.0

.0

.0
.2
.3
.5
.2

2.6
3.2

11
13
11

3.2
.0
.1
.0
.0

.0

.0

.0

.0

.0

July.

0.0
.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

Day.

1920. 
1. ...............................
2................................
3................................
4................................
5................................

6.....1..........................
7................................
8... .............................
9................................
10................................

11................................
12................................
13................................
14................................
15................................

Ifi... ......... ....................
17................................
IS................................
19................................
20................................

21................................
22................................
23................................
24................................
25................................

26................................
27................................
28
29................................
30................................
31................................

June.

12.7
11.6
10.5
9.4
8.4

7.4
9.7

12.0
12.4
12.7

9.7
9.0
8.2

10.4
10.4

10.3
8.5
8.2
7.4
7.2

July.

6.8
6.0
5.3
4.6
4.6

4.6
4.5
4.2
3.9
3.6

3.1
2.6
2.0
1.3
.7

.5

.3
.0
.0
.0

.0
.5
.5
.0
.0

.0

.0

.0

.0

.0

.0

NOTE. Increased discharge June 5 and 12-21,1919, due to work on diversion dam. Canal in operation 
during May and June, 1920, but no observer available until June 11.

Monthly discharge of Matheson canal near Chinook, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1919. 
April 20-30.... ...........................................
May.....................................................

1920.

July.....................................................

Discharge in second-feet.

Maximum.

19 
3.9 

13

12.7 
6.8

Minimum.

3.4 
.0 
.0

7.2 
.0

Mean.

9.55 
.51 

1.60

9.80 
1.97

Run-off 
in 

acre-feet.

208 
31.4 
95.2

389 
117

HEW PARADISE VALLEY CANAL NEAR CHINOOK, MONT.

LOCATION. In SE. i NW. \ sec. 6, T. 32 N., R. 20 E., on Mitchell ranch, 4J miles
southeast of Chinook, Blaine County. 

RECORDS AVAILABLE. June 12 to August 21, 1920.
'GAGE. Wire on right banfc 200 feet below headgates; read by Rudolph Friede. 
DISCHARGE MEASUREMENTS. Made from gaging bridge 20 feet below gage. 
ACCURACY. Stage-discharge relation affected by backwater from dam in canal June 

20 to July 16; fairly permanent for rest of season. Rating curve poorly defined 
except at higher stages. .Gage read to hundredths twice daily, except during 

102724 23 WSP 506  9
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fluctuating stages when more frequent readings are made. Daily discharges 
ascertained by hourly method for days when there were gate changes. Indirect 
method used June 20 to July 17 and gage heights applied to rating table July 18 to 
August 21. Records poor.

The New Paradise Valley canal diverts water from right bank of Milk River in NW. 
J sec. 6, T. 32 N., R. 20 E., for irrigation of land in the Paradise Valley south of Milk 
River. The old Paradise Valley and Cook canals are used as laterals for the new 
system which was put into operation on June 12, 1920.

Discharge measurements of New Paradise Valley canal near Chinook, Mont., during 
the year ending Sept. SO, 1920.

Date.

*

29
July 12

Made by  

H.S. Price.... .........
.....do................

Gage

Feet.

o2.62
o2.68

Dis­ 
charge.

Sec.-ft, 
23.5
21.7
20.6

Date.

July 19
30

Made by 

.....do.................

Gage 
height.

Feet. 
3.16
2.84

Dis­ 
charge.

Sec.-ft. 
71
53

a Stage-discharge relation affected by backwater from dam in canal.

Daily discharge, in second-feet, of New Paradise Valley canal near Chinook, Mont. f 
for the year ending Sept. SO, 1920.

Day.

1.. .......
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9. ........

10.........

June. July.

17
19
24
23
26

26
33
37
36
41

Aug.

63
62
60
56
49

. 48
48

48
44

Day.

11.........
12.........
13.........
14.........
15.........

16...'....,.
17.........
18.........
19. ........
20.........

June.

20

24

July.

11
18
22
22
36

55
64
20
24
42

Aug.

42
41
42
38
31

34
32
27
23
15

Day.

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

June.

26
28
30
 41

30

26
6.3

19

20
20

July.

63
61
58
57
62

61
63
63
64
55
63

Aug.

2.6-
0

NOTE. Braced figures .show estimated mean discharge for period indicated. Discharge ascertained by 
hourly method June 27-28, July 11, 15, 17-19, 26, 31, Aug. 2, 4, 14, and 19-21.

Monthly discharge of New Paradwe Valley canal near Chinook, Mont., for the year
ending Sept. 30, 1920.

Month.

June 12-30.........................................  ....
July.....................................................
August 1-21 ......................... r. :...;.-.............

Discharge in second-feet.

Maximum.

31 
64 
63

MiTiimnm-

6.3 
11 
2.6

Mean.

21.8 
40.8 
40.6

Run-off in 
acre-feet.

822 
2,510 
1,690

PARADISE CANAL NEAR CHINOOK, MONT.

LOCATION. In SW. £ sec. 35, T. 33 N., R. 20 E., on ranch of Rudolph Friede, 6 miles
southeast of Chinook, Blaine County. 

RECORDS AVAILABLE. June, 1903, to August, 1909; January 1, 1911, to September 30,
1919. 

GAGE. Vertical staff on left bank, 300 feet below headgates and 30 feet below flume
carrying Cook canal over Paradise Valley canal; read by Rudolph Friede. 

DISCHARGE MEASUREMENTS. Made by wading.



MILK RIVEE BASIN. 131

CHANNEL AND CONTROL. Bed composed of earth on which silt is deposited during 
irrigation season. Stage-discharge relation affected by weeds which grow in 
bottom of canal during summer. The variation of water level in large slough into 
which canal flows, a few hundred feet below gage, may possibly affect slope of 
water surface at gage.

ACCURACY. Stage-discharge relation shifting. Rating curve well defined between 
2 and 24 second-feet used April 23 to May 27; shifting-control method used May 
28 to July 12. Curve well defined between 0 and 10 second-feet used July 12 to 
September 30. Gage read to hundredths twice daily. Daily discharge obtained 
by applying daily mean gage height to rating table. Records good.

Paradise Valley canal diverts water from south bank of Milk River in SW. f sec. 
35, T. 33 N., R. 20 E., for irrigation of lands on south side of river. No water is re­ 
turned to river.

Discharge measurements of Paradise canal new Chinook, Mont., during the yeir ending
Sept. 30, 1919.

Date.

Apr. 28
May 8

20

Made by  *

R. F.Edwards.........
.....do..................
.....do..................

Gage

feet. 
1.10
1 OS
1.80
1.65

Dis­ 
charge.

Sec.-ft. 
3.2

21.7
16.2
9.8

Date.

July 12
97

Antr 97

Made by 

/»

.....do..................

.....do..................
H.K. Smith.. .........

Gage 
height.

Feet. 
1.96
1.55
2.00
1.85

Dis­ 
charge.

8ec.-ft. 
13.0
3.5
7 1
5.8

Daily gage height, in feet, of Paradise canal near Chinook, Mont., for the year ending
Sept. 30, 1919.

Day.

1. .........
2..........
3..........
4..........
5..........

6.......... 
7.......... 
8..........
9.......... 

10..........

11...........
12.......... 
13.......... 
14.......... 
15..........

Apr.

......

May.

3.4
8 Q

1Q- fi
22.3
13.4

12.4 
20.3 
19.6 
18.9 
18.6

18.3
22.7 
22.7 
21.6 
18.6

June.

12.9
W Q

9.6
8.7
8.5

12.4 
7.8 
9.6 

11.6 
11.6

11.6
11.6 
11.2 
11.2 
10.0

July.

7 6
8 n

7.6
7.4
6.6

7.6 
7.6 
6.0 
6.0

4.8
3.5 
3.3 
3.7
4.4

Aug.

8.0
8.2
8.3
8.0
7.9

8.7 
8.0 
6.8 
8.2 
5.9

6.6
6.3 
5.8 
7.6 
7.2

Sept.

6.9
5.2
4.0
3.5
3.2

2.9 
2.9 
2.8 
2.0 
3.0

2.8
2.3 
2.3 
.8 
.0

Day.

16..........
17..........
18.-....-.--
19..........
20.. ...... .-

21.......... 
22.......... 
23.......  
24.......... 
25..........

26..........
27.......... 
28.-....-... 
29.......... 
30.......... 
31. ........ -

Apr.

"6." 9"
2.1 
1.4

3.7
4.0 
3.3 
2.5 
3.2

May.

19.6
1Q A

19.6
lfr.fr
18.0

16.3 
15.7 
15.7 
J5.7 
16.3

16.3
14.0 
11.9 
14.8 
15.1 
15.7

June.

9.6
9.6

10.0
10.5
9.8

9.4 
10.0 
8.5 
9.4 
7.6

8.3
11.9 
10.9
7.8 
8.9

July.

5.1
5.3
4.9
5.2
5.5

4.4 
4.3 
4.4 
5.1 
6.2

7.2
7.3 
7.8 

. 7.6 
7.2
7.7

Aug.

8.1
6.4
5.8
5.2
5.1

'5.6 
6.5 
6.6 
5.7 
Si?

5.8
5.8 
6.9 
6.4 
6.4 
6.7

Sept.

"."".

Monthly discharge of Paradise canal near Chinook, Mont., for the yeir ending Sept. 30,
1919.

Month.

April 23-30.. .............................................
May......................................................

fuly......................................................

Discharge in second-feet.

Maximum.

4.0 
22.7 
12.9 
8.0 
8.7 
6.9

Minimum.

0.9 
3.4 
7.6 
3.3 
5.1 
.0

Mean.

2.64 
16.9 
10.0 
5.98 
6.76 
2.97

'
>

Run-off in 
acre-feet.

41.9 
1,040 

595 
368 
416 
88.4

2,550
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HARLEM CANAL NEAR ZURICH, MONT.

LOCATION. In SW. J sec. 33, T. 33 N., R*. 21 E., 500 feet below head gates and 1$ 
miles southeast of Zurich, Blaine County.

RECORDS AVAILABLE.-^June, 1903, to September 30,1920;
GAGE. Stevena 8-day water-stage recorder installed April 20, 1919, at location and 

datum of vertical staff used previously; inspected by John Palm.
DISCHARGE MEASUREMENTS. Made from gaging bridge 300 feet above gage.
CHANNEL AND CONTROL. Bed composed of earth on which silt may be deposited; 

shifting. No well-defined control. Stage-discharge relation affected by growth 
of weeds on control.

ACCURACY. Stage-discharge relation shifting. Three well defined curves used dur­ 
ing 1919. Rating table used in 1920 well defined for period when flashboards 
were in place on diversion dam; applied indirectly from May 23 to July 23 when 
flashboards were assumed to be removed. Operation of water-stage recorder 
fairly satisfactory; staff gage read to hundredths once daily in addition. Daily 
discharge ascertained by applying daily mean gage height to rating table. Rec­ 
ords good for 1919 and poor for 1920. 0 . 

Harlem canal diverts water from north bank of Milk River in SW. J sec. 33, T. 33
N., R. 21 E., for irrigation of lands on north side of river near Harlem. Water can
be wasted into Milk River, but most of that diverted ia used.

Discharge measurements of Harlem canal near Zurich, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Apr. 20

28
July 11

24 
26
26 
28 

Aug. 8
18
27

Made by 

.....do.................

.....do................. 

.....do.................

.....do................. 

.....do.................

H. K. Smith o.. .......
.....do.................

Gage 
height.

Feet. 
3.12

3.82
4.60 
4.60
4.61 
4.82 
4.10
3.62
2.20

Dis­ 
charge.

Secjt. 
20.9

0
19.9
37.0 
40.3
40.1 
45.1 
35.9
31.0
5.7

Date.

1920. 
May 14

26

17 
27

July 3 
20 
30

Made by  

Tuttle and Parker. .....

.....do.................
H. 8. Price.............
.....do................. 
.....do................. 
.....do.................

Gage 
height.

Feet. 
3.88
3.04

" 3.61
4.04 
3.00
3.20 
3.00 
'2.74

Dis­ 
charge.

8ec.~ft. 
58
33.8
46.6
56 
34.8
36.1 
33.9 
32.4

a Engineer, U. S. Reclamation Service.
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Daily discharge, in second-feet, of Harlem canal near Zwich, Mont., for the years ending
Sept. SO, 1919 and 19W.

Day.

1919. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........IT.......;..
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

*
27..........
28..........
29..........
30..........
31..........

Apr.

20
39
42
45
42

42
42
32
28
26

29
29
22
17
15.5

15.5
22
24
'18.6
19.6

16.6
29
Oft

25
20

0
0
0
0
0

May.

0
0
0
6.3
23

28
46
52
iQ
47

43
44
4fi
51
51

45
46
42
39
46

41
40
41
oft
39

40
38
35
37
40
44

June.

38
36
43
43
is

50
44
53
56
57

62
63
62
56
en

50
50
49
52
51

48
52
in
47
38
oq

30
31
33
UK

July.
/  

38
40
42
44
44

40
37
33
27
23

20
17 9
15.1
12.8
It 2

11.6
14.7
22
<*R
57

17
SB
55
Af>

38

40
46
46
41
37
40

Aug.

38
38
38
40
VT

37
37
36
40
38

38
40
34
31
or

32
32
go

6.7
6.7

6.2
6.0
6.2
6.4
7.0

7.5
4 9
2.4
9 1

2.5
2.2

Sept.

1.7
1.7
.8
.0

.5

Day.

1920. 
1...... ......
2............
3............
4............
5............

6............
?....... ...
8............
9...  ....:....
10............

11............
12............
13............
14... .-... ..
15............

16............
17............
18............
1Q
20............

21............
22
23............
24............
25............

26............
27............
28............
29............
VI

31............

May.

59
59

59
59
42
42
42

40
36
40
35
38

11
37
37
33
40
48

June.

41
47
51
50
Eft

47
46
59
55
53

64
55
47
55
65

65
58
52
50
51

44
40
42
46
36

34
34
36
37
38

July.

39
38
38
36
38

40
39
39
38
37

36
37
39
43
28

28
38
34
37
37

37
35
35
33
32

36
36
35
34
33
36

Aug.

44
47
5$
58
is

55
45
38
3d
38

38
37
37
38
37

37
37
28
17
16

15
14
14
14
14

14
14
13
13
12
12

Sept.

6.5
6.5
6,5
6.5
6.0

6.0
9.0
9.0
9.0
9.0

9.0
9.5
8.5
8.0
6.5

6.5
6.5
5.6
4.7
3.9

3.2
2.6
2.6
2.6
2.1

2.1
2.1
1.6
1.6
1.6

NOTE. Braced figures show estimated mean discharge for period indicated; leakage through headgates.

Monthly discharge of Harlem canal near Zurich, Mont., for the years ending Sept. SO, 1919
and 19W.

Month.

1919. 
April....................................................
May... ..................................................

July.,..........;........................................

Sept ember ...............................................

The period.. ......................................

1920. 
May 14-31....... :.......................................

July.....................................................

Discharge in second-feet.

Maximum.

45 
52 
63 
57 
40 
1.7

59 
65 
43 
58 
9.0

Minimum.

0.0 
.0 

30 
11.2 
2.1 
.0

33 
34 
28 
12 
1.6

Mean.

23.2 
36.7 
46.8 
35.0 
23.1 

.57

43.4 
48.3 
36.2 
30.6 
5.49

Run-off 
in 

acre-feet T

1,380 
2,260 
2,780 
2,150 
1,420 
33.9

10,000
/

1.550 
2,870 
2,230 
1,880 

327

8,860

AGENCY DITCH NEAR HARLEM, MONT.

LOCATION. In SW. J aec. 33, T. 32 N., R. 23 E., 500 feet below headgate and 4 milea
south of Harlem, Blaine County. 

RECORDS AVAILABLE. May 25 to September 30, 1920. From July 14, 1905, to
September 30, 1919, station maintained half a mile below headgate. 

GAGE. Vertical staff driven in canal; read by Gretchen Coates. At original site,
vertical staff fastened to downstream post of check weir at spillway.
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DISCHARGE MEASUREMENTS. Made from gaging bridge at gage.
CHANNEL AND CONTROL. Bed composed'of earth. No well defined control except

at check weir 1J miles downstream. 
ACCURACY. Stage-discharge relation not permanent. Three fairly well-defined rating

curves used during 1919; one fairly well defined curve used during 1920. Gage
read to hundredths once daily. Daily discharge determined by applying gage
heights to rating tables directly. Records fair.

Agency ditch takes water from south bank of Milk River in sec. 32, T. 32 N., R. 
23 E., for irrigation of lands on Fort Belknap Indian Reservation. Water not required 
for irrigation can be wasted into White Bear Creek, about 12 miles below headgate. 
This canal has been given a prior right by court decree to 125 second-feet of the water 
of Milk River and its tributaries above the point of diversion.

Discharge measurements of Agency ditch near Harlem, Mont., during the years ending
Sept. 36,1919 and l$m.

Date.

1919. 
Apr. 19

28
May 8

21
26

10
18
24
24

Made by  

.....do.................
R.F. Edwards.......;.
.....do....:............
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
4.06
4.29
i it
4.68
4.00
4.06
4.05
4.14
4.00
2.94

Dis­ 
charge.

Sec.-ft. 
81
42.6
65
62
81
78
59
56
EC

13.3

Date.

1919.

1920.
M«y -25

15
July 2

20
29

Made by 

A. H.Tuttle..\. .......

.....do.................
H.S. Price...... .......
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
3.32

02.28-
61.89
cl.86

1.20
1.18

dl.40
.95

Dis­ 
charge.

Sec.-ft. 
28.0
SB

70
63
30.5
30.4
17.1
18.0

a Old gage read 4.44 feet at 4 p, m.
t> Old gage read 4.06 feet at noon.
t Old gage read 3.91 feet at 1.20 p. m.
d Gage height affected by gate operations and by checks at spillway.

Daily discharge, in second-feet, of Agency ditch near Harlem, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day.

1919. 
1. ..............

3...............
4...............
5...............

6...............
7

9
10...............

11...............
12................
13...............
14\. .............
15...............

16...............
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28. ..............
29...............
30...............
31...............

Apr.

85
80
81
80

76
76
80
80
80

76
32
41
40
36

........

May.

40
28
26
26
29

36
44
62
fift

en

59
55
59
7S
83

75
87
67
59
67

63
EC

55
95
82

74
70
68
66
64
76

June.

76
72
79
74
72

64
72
60
56
RC

58'
60
m
OS
62

58
55
55
53
56

57
KA

55
35
24

27
27
27
27
6.4

July.

11
13
13
15
17

21
19
23
23
23

2%
12-

Day.

1920. 
1.. ......................
2........................
3........................
4........................
5........................

6........................
7........................
8........................
9........................
10... ... ...................

rt....... .................
12........................
13........................
14........................
IE ............

16........................
17........................
18.'......................
19........................
20........................

21........................
22........................
23........................
24........................
25........................

26........................
27........................
28........................
29........................
30
31........................

May.

58

70
72
6972"
48

51
S3
96
96
81

86
84
81
94
94

94
84
90
90
90

91
97
97
94
97
97

June.

94
91
97
97
97

88
79
76
74
77

70
71
67
67
66

76
64
41
41
41

42
42
40

31
31
32

July.

31
31
32
32
30

31
28
35
30
20

21
34
33
20
4

34
34
28
22
20

22
18
14
21
21

26
26

ifi
26
41
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Monthly discharge of Agency ditch near Harlem, Mont., for the years ending Sept.
1919 and 1920.

Month.

1919. 
April 17-30
May.. ............................................

July 1-12... .............................,.....:..........

1920. 
May 6-31. ........ ................... ....]... .............
June..................... . ..... . .,  ---- 
July....................................

The period. .......................

Discharge in second-feet.

Maximum.

85 
95 
76 
24

97 
97 
41

Minimum.

32 
26 
6.4 

11

48 
0 
0

Mean.

67.4 
60.4 
53.3 
17.8

82.4 
56.4 
25.3

Run-oft 
in 

acre-feet.

  1,«70 
3,710 
3,170 

  424

9,170

4,410 
3,360 
1,560

9,330

PEOPLES CREEK NEAR DODSON, HOOT.

LOCATION. On Fort Belknap ijndian Reservation, 800 feet above United States 
Reclamation Service diversion dam and 7 miles southeast of Dodson; in Phillipa 
County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 30,1918, to September 30,1919.
GAGE. Overhanging chain gage on right bank, 800 feet above dam; read by Mrs. 

A. J. Schulz.
DISCHARGE MEASUREMENTS. Made by wading or from cable at gage.
CHANNEL AND CONTROL. Bed of stream at gage composed of sand. Control is sand 

bar 100 feet downstream fro^n gage; probably shifts; at high stages control is 
drowned out. Banks are fairly high but subject to overflow at extreme stages.

EXTREMES op DISCHARGE. Maximum stage recorded during the year ending Sep­ 
tember 30, 1919, 4.20 feet all 5 p. m. March 25 (discharge not determined); no 
flow May 16 and 17, June 10, 15-30, July 1 and after July 7.

1918-1919: Maximum stage recorded, 4.20 feet at 5 p. m. March 25,1919 (dis­ 
charge not determined); no flow June 10 to September 30 ; 1918; May 16-17, June 
10,15-30, July 1, July 8 to September 30,1919.

ICE. Station not maintained during winter; but very little flow.
DIVERSIONS. No data.
REGULATION. None.
ACCURACY. Stage-discharge relation practically permanent during year. Rating 

curve fairly well denned below 30 second-feet. Gage read to hundredths daily. 
Daily discharge ascertained by applying daily gage height to rating table. Records 
fair.

Discharge measurements of Peoples Creek near Dodson, Mont.
Sept. 30,1919.

during the year ending

Date.

Apr. 10
16 R.-F. Edwards..............

.....do......................

Made by- Gage 
height.

Feet.* 
1.04
.95
.65

Dis­ 
charge.

Sec.-ft. 
26.3
14.4
6.2

a Engineer, U. S. Reclamation Service. 
* Discharge estimated. ' \
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Daily discharge, in second-feet, of Peoples Creek near Dodson, Mont., for the year ending
Sept. SO, 1919.

Day.

1........ ........
2...............
3...............
4...............
5...............

6...............
7...............
8...............
9...............

10...............

11...............
12...............
13...............
14...............
15...............

Apr.

24
99
O1

1Q
1Q

17

May.

8 A
9 0

11
11
16

ins
79

20

9.6

a A.
Q A

6.0
4.4
o n

June.

2 A

0 A

I n

I n

1.2

I n

1 O

.4

.0

22
6.0
6.0
n n

July.

OA

76
41

a r\

3 a

2 0

Day.

16...............
17...............
is
19...............
20...............

91
OO

23...............
24...............
OK

26...............
27...............
28...............
OQ

30...............
31...............

Apr.

16
17
12
11
11

11
S B
9.6
6.0
5.2

5.2
5.2
6.0
6.0
6.0

May.

0
0
2.0
2.8
A O

o g

2.8
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

June. July.

NOTE. Gage read 4.03 feet Mar. 25 and 3.32 feet Mar. 26,1919, by U. 8. Reclamation Service employees; 
discharge not computed, as high-water measurements have not been made. Gage not read Apr. 11-15 and 
June 8-9; discharge interpolated.

Monthly discharge of Peoples Creek near Dodson, Mont., for the year ending Sept.
SO, 1919.

Month.

April 10-30...............................................
May......................................................
Junel-14............ .................... . ..............
July 3-7.................................... ............

Discharge in second-feet.

Maximum.

24 
108 
22 

. 80

Minimum.

5.2 
0 
0 
2.8

Mean.

12.3 
10.9 
3.37 

34.9

Run-off 
in acre- 

feet.

512 
670 
93.6 

415

FRENCHMAN RIVER AT INTERNATIONAL BOUNDARY.

LOCATION. In SW. J sec. 4, T. 1, R. 10 W. third meridian, at Balls ranch, in Sas­ 
katchewan, just across international boundary from east side of lot 3r sec. 6, T. 
37 N., B. 34 E. .

DRAINAGE AREA. 1,875 square miles (measured by Reclamation Service, Depart­ 
ment of Interior, Canada).

RECORDS AVAILABLE. April 1, 1917, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder; inspected by W. B. Chamberlain.
DISCHARGE MEASUREMENTS. Made from cable 20 feet above gage or by wading,
CHANNEL ANO CONTROL. Bed composed of sand and gravel. Control at gravel riffle 

100 feet downstream; slightly shifting.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30,1919, 

from water-stage recorder, 5.46 feet at 2 p. m. April 5 (discharge, 1,060 second-feet); 
minimum discharge, no flow July 28 to August 8 and August 26 to September 30. 

Maximum stage during year ending September 30, 1920, 6.10 feet at 11 a. m. 
May 10 (discharge, 1,660 second-feet); minimum discharge, no flow October 1-8 
and March 1-12.

1917-1920: Maximum stage recorded, 9.99 feet at 11.30 a. m. April 30, 1917 
(discharge, 2,780 second-feet); river dry during periods in 1919 and 1920.

ICE. Stage-discharge relation affected by ice; records discontinued during winter.
DIVERSIONS. Several ditches divert water for irrigation about 60 miles above station 

in Saskatchewan.
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REGULATION. 
ACCURACY. Stage-discharge relation slightly shifting. Eating curve used during 

1919 well defined; curve use4 during 1920 well denned. Operation of water-stage 
recorder fairly satisfactory. Daily discharge ascertained by applying to rating 
table daily mean gage height obtained by inspection of recorder graph. Records 
good.

COOPERATION. Station maintained in cooperation with Reclamation Service, De­ 
partment of Interior, Canada).

Discharge measurements of French'fnan River at international boundary during the year* 
ending Sept. 30, 1919 and 1920.

Date.

1918. 
Oct. 21 

28

1919. 
Mar. 11 

12 
13 
14 
15 
17 
18 
19 
20 
21 
22 
24 
24 
25 
26 
27 
28 
29 

Apr. 3 
4 

May 8 
12 
15 

June 12 
14 
17 

July 12 
15 
17 

Aug. 8 
Sept. l 
Oct. 17

1920. 
Mar. 10 

11 
12 
13 
15 
16 
17 
18 
19 
20

Made by 

.....do.................

W. S. McDonald ......
.....do.................
.....do.................
.....do.................
.....d9.. ...............
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do................. 
.....do.................
.....do................. 
....-do.................

. ....do.. ........... .... 

.....do.................

.....do.................
A. Smith «. ............

W. S. McDonald ......
. ....do.. ............ ... 
.....do.................
.....do.................
.....do.................
.....do.. ............... 
.....do................. 
.....do................. 
.. ...do.. . ..............
.....do.................

Gag
heigl

Fee 
2.J
2.;

2.( 
2., 
2.5 
2.) 
2.5 
2.1 
2.3 
2.1 
2.1 
2.( 
2.1 
3.4 
3.1 
3.5 
3.1 
2.{ 
2. 't 
2.7 
4.1 
4.f 
2.1 
2.« 
2.« 
2.2 
2.5 
2.5 
1.5 1.' 
l.f

it.

4 
0
8

1
1 
0 
5

!
2 
6 
5 
3
4 
9 
0 
5
7 
0 
6 
1 
3 
8 
1 

16 
8 
,9

el. 89

     -f-

i
«3.29 
«3.33 
C3.14 
C2.92 
«3.08 
e3.}l

Dis­ 
charge.

Sec.-ft. 
30 
32

5.2 
5.2 
5.2 
4.8 
5.2 
4.4 
4.7 
5.1 
5.5 
4.5 
5.2 

14.6 
58 
43 
36 
26 
17.5 
142 

401 
585 
84 
81 
69 
26 
29 
25 
5.0 
2.6 
1.3 
0 
0 
46

0 
0 
0 
0 
2.9 

19.0 
9.0 
41 
6.0 

24

Date.

1920. 
Mar. 22 

26 
26 
27 
29 
30 
31 

Apr. 1 
2 
3 
4 
7 
8 

13 
14 
15 
16 
17 
19 
19 
20 
21 
22 
23 
24 
24 
26 
26 
27 
28 
28 
29 
29 

May 1 
3 
4 
5 
6 
7 
8 
8 

15 
June 6 
July 8 

29 
Aug. 19 
Sept. 19

Made by 

W. S. McDonald......
.....do.................
.....do.................
.....do.................
.;... do.. ...............
.....do...............:.
.....do.................
.....do.................
.....do.................
.....do.. ...............
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

...'.. do. ................

.....do.................

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do.................

.....do.................

.....do................. 
W.S. McDonald.......
.....do................. 
.....do................. 
.....do................. 
.....do.................
.....do................. 
.....do.................
.....do................. 
.....do................. 
.....do................. 
.....do................. 
McDonald and Dawson&

Gage 
height.

Feet. 
«3.72 
«4.98 
C4.84 
C4.75 
C4.97 "4. 78' 

«440 
«425 
«3.98 
«3.54 
«3.18 

3.17 
3.30 
3.50 
3.55 
3.64 
3.57 
3.44 
430 
437 
457 
4.60 
445 
436 
468 
469 
5.10 
5.17 
5.26 
486 
4.76 
451 
436 
4.17 
5.06 
484 
429 
412 
3.88 
3.88 
3.90 
3.76 
2.59 
2.44 
2.20 
1.82 
1.70

Dis­ 
charge.

Sef.-ft. 
144 

1,078 
952 
872 

1,047 
896 
640 
516 
426 
235 
132 
144 
172 
262 
278 
347 

"318 
257 
648 
703 

 801 
840 
743 
692 
862 
865 

1,106 
1,148 
1,181

931 
794 
714 
599 

1,087 
980 
682 
599 
469 
475 
485 
435 

79 
57 
32 
5.3 
LOT

a Engineer, Dominion Water Power Branch, Canada. 
6 Engineer, Canadian Reclamation Service. 
« Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Frenchman River at international boundary for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1........ ...........
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14..................
15..................

16...................
17...................
18...................
19...................
20...................

21...................
22
23..................
24...................
25................ ..

26...................
27...................
28...................
29...................
30..................
31..................

1919-20. 
1...... .
2...................
3......... ... .
4............ .. ...
5......... .

6...................
7......... ..... .
8............... ..
9.......

10...................

11.......
12...................
13...................
14......... .... .
15............... ...

16...................
17...................
18...................
19...................
20...................

21...................
22............... ...
23...................
24...................
25

26..................
27..................
28..................
29..................
30..................
31..................

Oct.

n o

14.0
14.5
14 5
15.0

16.5
21
91
10 a
19 9

19.0
17.5
17.0
16.5
16.5

17.5
1 Q £

19.0
22
25

28
on

Dn

31
32

33
34
34
35
33
32

7.0
K ff

6.0
6.0
6.5
6.5
6.0

A. ff
A 0

8.5
  o A

9 A

a n
8.5

11.0
11.0
10.0

10.0

7.5
6.5
5.1
9 a

Nov.

si
30
29
27
28

30
29
97

19.9
18.0

17.5
16.5
17.0
18.0
24

24*n
1Q

23*n

26
26
22
21
21

10 o
21
21
21
91

Dec.

91

24

Mar.

5.0

5.2
5.2
5.2
4.8
5.2

5.0
4 A

4.7
5.1
5.5

4.5
5.2

20
36
43

36
26
17.5
14.2
24
33

1.0
6.0
2.9

19.0a n
4.1
6.0

67

40
155
293
589

1,072

1,000
832
952
968
800
688

Apr.

VI
93

401
585
975

824

496
545
615

521
420
354
328
313

270
O*M

266
214

201
209
237
313
280

209
179
166
148
138

612
438
254
131
179

183
164
147
140
140

219
267
231
270
349

329
254
325
644
804

820
738
686
798
955

1,111
1,162

972
964
596

May.

129
120
115

102

99
<J7

95
97

104

100
oe

85
84
76

67
63
59
57
5&

54
52
48
40
50

51
52
49
44
41
39

596
893

1,083
993
692

596
512
483
621
862

707
611
556
526
447

442
420
420
254
222

194
172
152
138
134

134
122
112
104
100

91

June.

36
34
31
29
29

29
29
28
28
32

35
9O

32
29
30

97

24
19.1
16.4
i<\ *>

13.4
12.2
11.0
11.0
11.0

7.5
28
25

203
74

86
81
84
72
72

66
47
44
42
41

41
37
36
36
32

29
29
62
96

 102

116
172
247
235
280

128
66
60
51
48

July.

35
23
17
13.4
11.6

10.0
7.0
6.0
5.1
4.2

3.6
4.8
4.1
3.3
2.5

2.0
1.4
1.24
.92
.68

.60
J.B
is

.42

.36

.24

.24
0
0
0
0

44
39
34
36
37

37
41
38
49
87

76
65
96
70
47

43
43
44
40
37

36
34
31
31
31

34
34
38
36
29
25

Aug.

0
0
0
0

0
0
0

10
29

22
16
9.0
6.0
4.5

3.4
2.5
1.8
1.3
1.0

.80

.60

.48

.36

.24

22
22
23
20
19.7

16.7
16.7
18.2
19.0
12.6

14.0
13.3
13.3
10.8
9.0

7.9
6.3
5.8
5.2
3.4

2.2
1.97
1.97
1.52
.97

.86
1.07
3.0
9.6

19.7
37

Sept.

46
31
16.7
10.2
11.4

7.4
5.8
4.7
3.0
3.0

3.0
2.2
1.97
1.52
1.52

1.3
1.3
.97
.86
.65

.43

.55

.76

.97
1.07

1.97
1.75
1.53
1.07
1.97

NOTE. Braced figures show estimated mean discharge for period indicated. No flow Aug. 26 to Oct. 8, 
1919, Mar. 1-12, 1920. Discharge interpolated Oct. 19, 20, 25-27, 1918; Mar. 16, 23, May 30 to June 3, 16, 
July 13,14, Aug. 11,12,14-25,1919; Apr. 5,11, 25, June 13,18, July 4,22,24, Sept. 27,1920. Discharge com­ 
puted by comparison with flow at 76 ranch June 22-26,1920. Stage-discharge relation affected by ice Mar. 13 
to Apr. 19, 1920; discharge computed from discharge measurements, temperature records, and observer's 
notes.
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Monthly discharge of Frenchman jRwer at international boundary for the years ending
Sept. £0t 1919 and 1920.

Month.

1918-19.

November. ..............................................

Jfoy...... ...............................................
June.....................................................
July.....................................................

1919-20.

March...................................................
April....................................................
May.....................................................
June. ....................................................
July.....................................................

Discharge in second-feet.

Maximum.

35 
31 
43 

975 
131 
203 
35 
29

11.0 
1,072 
1,162 
1,083 

280 
96 
37 
46

Minimum.

11.2 
16.5 
4.4 

33 
39 
7.5 
.00 
.00

0 
0 

131 
91 
29 
25 

.86 

.43

Mean.

23.0 
23.1 
11.6

348 
75; 8 
31.9 
5.15 
3.58

5.46 
242 
496 
432 
84.6 
43.9 
11.6 
5.55

Run-off in
acre-feet.

1.410 
1.370 

713 
20,700 
4,660 
1,900 

317 
216

336 
14,900 
29,500 
26,600 
5,030 
2,700 

713 
330

BEAVER CREEK HEAR MALTA. MONT.

LOCATION. In NW. i sec. 30, T. 28 N., R. 33 E., at highway bridge at Hales Crossing;
at site of proposed reservoir of the United States Reclamation Service 28 miles
southeast of Malta, Phillips County. 

DRAINAGE AREA. Not measured,
RECORDS AVAILABLE. March 31, 1917, to September 30, 1920; fragmentary. 
'GAGE. Chain on downstream handrail of highway bridge; read by Chas. Hales. 
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of clay and gravel. Control for low water

at gravel bar 400 feet downstream; fairly permanent. Abov.e gage height 12.5
feet river cuts across first oxbow loop below and has marked increase in slope. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September
30,1919,15.1 feet April 3 (discharge, 2,130 second-feet); no flow April 15 to May 3,
May 22 to July 1, and July 8-31. 

Maximum stage recorded during year ending September 30, 1920, 15.6 feet
March 15 (stage-discharge relation affected by ice, flow not computed); no flow
April 12-13 and May 26-31. 

1917-1920: Maximum stage recorded April 6, 1917, 19.5 feet (discharge, 4,990
second-feet); no flow during periods in each year. 

I&E. Stage-discharge relation affected by ice.
DIVERSIONS. No diversions from main stream; several on small tributaries above. 
REGULATION. None. 
ACCURACY. Stage-discharge relation permanent; affected by ice. Rating curve well

defined between 10 and 3,000 second-feet. Gage read to tenths once daily.
Daily discharge ascertained by applying gage height to rating table. Records fair.

Discharge measurements of Beaver Creek near Malta, Mont., during the years ending
Sept. SO, 1919 and

Date.

1919. 
May 8

1920. 
Apr. 10

Made by  Gage 
height.

Feet. 
6.60

.71

Dis­ 
charge.

Sec.-ft. 
499

17.6
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Daily discharge, in second-feet, of Beaver Creek near Malta, Mont., for (he years ending
Sept. SO, 1919 and 1920.

Day.

1919. 
1... ........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

16...........
17........ ..
18...........
19...........
20........ .

21...........
22....... ..
23...........
24...........
25...........

26...........
27........ ..
28...........
29...........
30...........
31...........

Mar.

Qf>

O74

Apr.

1,300
2,130
1,300

680
AAQ

311
174
Iftft

32
20

16
12
6.5
3.0

May.

438
eon

822
564
Rift

300
192

inn
92
76 ,
68
48

42
OQ

24
20

o i;

June. July.

448
183
116
24

4.0
1.5

Day.

1920. 
1.. ..........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

91

22............
23............
24............
91

26............
97
OQ

29............
QA

01

Mar.

24
42

300

720
606

582
546
479
390
327
291

Apr.

201
170
116
92
76

42
28
24
16
16

1.5
.0
.0

15
16

16
174
264
350
350

345
336
264
188
183

148
192
350
490
558

May.

734
408
354
318
210

183
156
42
24
16

12
12
12
9.5
9.5

6.5
6.5
6.5
6.5
6.5

6.5
6.5
4.0
4.0
1.5

.0

.0

.0

.0

.0

.0

June.

5

1,440
5,380
5,380
4,360

2,090
1,180

748
273
192

228
192
174
156
124

July.

104
85
66
47
2S

2S
24

512
448
14*

92
61

27S
940
820

381
282
132
92
76-

4S
42
37

NOTE, Braced figures show estimated mean discharge for period. Stage-discharge relation affected by 
ice Mar. 14-23,1920; discharge not computed. 

No flow Apr. 15 to May 3, May 22 to July 1, and July 8-31,1919. No record for remainder of 2-year period.

Monthly discharge of Beaver Creek near Malta, Mont., for the years ending Sept. 30 r
1919-19m.

Month.

1919. 
April... . .................................................
May.. .......................... ..........................
June....................... . .... .............
July.....................................................

The period .........................................

1920. 
April.....................................................
May.....................................................

July 1-23................................... ..............

Discharge in second-feet.

Maximum.

2,130
822 

0 
448

558 
734 

5,380 
940

Minimum.

oooo

0 
0 
5 

37

Mean.

218 
127

25.0

167
82.4 

. 733 
207

Run-oil 
in

acre-feet.

13,000 
7,810 

O 
l,5iO

22,400

9.940 
5,070 

43,600 
9,440
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BEAVER CHEEK NEAR BOWDOIN, MONT.

LOCATION. In SW. £ NW. i sec. 16, T. 30 N., R. 32 E., at county highway bridge 
2J miles southeast of Bowdoin, Phillips County.

DRAINAGE AREA. Not measured.
HECORDS AVAILABLE. April 9 to September 30, 1920. From March 21, 1918, to 

September 30, 1919, station maintained in sec. 23, T. 31 N., R. 32 E.
GAGE. Wire on upstream handrail of bridge; read by Boyd Morris.
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
OHANNEL AND CONTROL. Bed composed of clay; fairly permanent. No well defined 

control. Banks subject to overflow at extremely high water. Overflow channel 
diverts water into Bowdoin Lake 1 mile above gage.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 15.8 feet at 5 p. m. 
June. 20 (discharge, 3,720 second-feet); minimum stage, 0.44 foot September 23 
(water standing in pools, no flow). Overflow channel carrying 2,400 second-feet 
on June 20 gives total flow of 6,120 second-feet for drainage area above overflow 
channel.

DIVERSIONS. Numerous small diversions above station.
REGULATION. None.
ICE. Station not operated during winter.
ACCURACY. Stage-discharge relation permanent. Rating curve used March 27 to 

September 30 is well defined between 36 and 3,630 second-feet and fairly well 
defined below 36 second-feet. Gage readings once daily to hundred ths below 
3.30 feet gage height and to half-tenths above. Daily discharge ascertained by 
applying gage height to rating table. Records good.

Discharge measurements of Beaver Creek near Bowdoin, Mont., during the year ending
Sept. 30, 1920.

Date.

Mar. 27 
Apr. 9

25

\ 
Made by 

Tuttle and Smith <*..... 
.....do.................
.....do.................

Gage 
height.

Feet. 
4.91
9 1ft

4.18

Dis­ 
charge.

Sec.-ft. 
246 
38.7

177

Date.

June 19 
26

Made by-

Smith and Herdman » . 
H.S. Price.............

height.

Feet. 
15.46 
4.26

Dis­ 
charge.

Sec.-ft. 
3,570 

174

o Engineer, U. S. Reclamation Service.

NOTE. Measurement on Apr. 9, made at Woolridge bridge 8 miles below station; no inflow between 
two stations. Old gage read 3.83 feet.

Daily discharge, in second-feet, of Beaver Creek near Bowdoin, Mont., for the year ending
Sept. 30, 1920.

Day.

1......
2......
3......
4......
5......

6......
7......
8......
9.. 

10..

11.. 
12.. 
13.. 
14.. 
15.. .

Apr.

39 
34

30 
26 
22 
20 
26

May.

936
656
635
656
723

224
235
189
74 
36

34 
32 
33 
46 
28

June.

14
11
9.0
7.8
6.2

3.4
9.0
6.2
3.4
3.8

4.2 
11 
5.4 

10
18

July.

75
49
41
25
26

14
17

179 
118

51 
33 
27 

257 
1,260

Aug.

7 a
5.8
7.6
7 a
7.8

20
20
18

16
18

18 
15 
11 
9.4
7.8

Sept.

9.8
4.6
1.4
1.2
1.4

1.4
1.3
1.2
1.0 
1.0

.8 

.8 
- .7 

.6 

.4

Day.

16.
17.
to

19.
20.

21.
22.
23.
24.
25.

26. 
27. 
28. 
29. 
30. 
31......

Apr.

28
32
61

134
304

292
257
246
115
174

165 
130 
95 
56

174

May.

21
14
11
11
9.0

10
9.0
8.0
6.6 
6.2

7.0 
2.6 
5.0 
3.0 

14 
18

June.

20
21

1,510
3,510
3,720

3,400
3,270
2,760
2,400 

500

179 
184 
179 
181 
126

July.

1,610
354
328
214
115

44
36
22
14 
15

11 
11 
10 
9.8
7.8 
5.8

Aug.

6.6
10
12
18
26

29
24
20
26
46

51
56 
25 
18 
18 
12

Sept.

0.2
.2
.1

0
0

0
0
0
0 
0

0 
0 
0 
0 
0 
0
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Monthly discharge of Beaver Creek near Bowdoin, Mont., for the year ending Sept. 30,1920 .

Month.

July.....................................................

Discharge in second-feet.

Maximum.

304 
936 

3,720 
1.610 

56 
9.8

Minimum.

20 
2.6
3.4 
5.8 
5.8 
0

Mean.

112 
151 
736 
161 
18.9 

.937

Run-off in 
acre-feet.

4,890 
9,280 

43,800 
9,900 
1,160 

55.7

69,100

BEAVER CREEK HEAR H1NSDALE, MONT.

LOCATION. In NE. J sec. 28, T. 31 N., R. 35 E., at highway bridge on main road to 
Saco, 5 miles west of Hinsdale, Valley County, and 6 miles above mouth of creek.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 1, 1918, to September 30, 1920.
GAGE. Wire on downstream side of highway bridge near left bank; read by A. S. 

Garcia.
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; practically perma­ 

nent. No well defined control.
EXTREMES OF DISCHARGE. Maximum stage recorded during yea? ending Sept. 30, 

1919, 16.3 feet at 7.30 a. m. April 3 (discharge, 2,530 second-feet); no flow July 
19-23, August 15-21, August 26 to September 1, September 5-28.

Maximum stage recorded during year ending September 30, 1920, 14.67 feet 
at 7 p. m. June 24 (discharge, 2,460 second-feet); no flow October 10.

ICE. Stage-discharge relation affected by ice; records discontinued_during winter.
DIVERSIONS. Numerous diversions above station.
REGULATION . None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined be­ 

tween 15 and 700 second-feet and fairly well defined above and below. Gage read 
to hundredths twice daily. Daily discharge ascertained by applying mean gage 
height to rating table. Records for open channel when, discharge is above 10 

. second-feet are good; for other periods fair.

Discharge 'measurements of Beaver Creek near Hinsdale, Mont., during the years ending '
Sept. 30, 1919 and 1920.

Date.

1919. 
May 12
June 12

1920. 
Mar. 24

30

* Made by  

R.F.Edwards.........
.....do.................

A. H. Tuttle............
.....do.................

Gage 
height.

Feet. 
4.40
1.01

« 9. 43
2.71

Dis­ 
charge.

Sec.-ft. 
531
15.3

838
286

Date.

1920. 
Apr. 13
June 24
July 7

  
Made by 

.....do.................
H.K. Smith... ....'....
H. 8. Price.............

Gage 
height.

Feet. 
1.18

14.65
1.28

Dis­ 
charge.

Sec.-ft. 
43.2

2,360
53

Stage-discharge relation affected by ice jam half a mile below gage.
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Daily discharge, in second-feet, of Beaver Creek near Hinsdale, Mont., for the years ending
Sept. SO, 1919 and 1920.

Day.

1919. 
1........
2........
3........
4. .......
5........

6........
7........

9........
10........

11........
12........i 1*
14........
15........

Apr.

516 
1,710 
2,430 
2,080 
1,910

2,010 
1,990 
1,790 
1,180

454

266 
205 
114 
90 
90

May.

18 
18 
21 
63 

1,130

1,410 
1,480 
1,300 
1,050 
1,160

978 
553 
258 
162 
125

June.

IS 
8.0 
4.3 
3.0 
2 6

2 0 
2.0 
2.6 

11 
18

14 
14 
18 
18 
14

Day.

1919-20. 
1...........................
2...........................

4...........................
5...........................

6...........................
7...........................
8...........................
g
10...........................

1J. ..........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
01

July.

8.0 
18 

374 
476 
75

32 
93 

178 
39 
11

8.0 
3 0 
1.4 
1.0
.5

Oct.

0.4 
.4 
.4
.2
.2

.2 

.4 

.4

.2

.0

.3

.7 

.7 
1.0 
1.0

1.0 

1.0

1.0
.7
.9

1.0
1.0
1.0

Aug.

16 
25 
2.0 
1.0 
.9

.7 

.7 

.4 

.4 

.4

.4 

.3 

.2 

.2 
0

Sept.

0 
.2 
.2 
.1 
.0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

Nov.

1.0 
2.0 
1.4
.9
.5

.4 

.4 

.4

.5

.4

Day.

1 
1 
1 
1
21

2
y
2 
2* 
2

2 
2 
2 
2 
3 
3

Mar.

700 
1,450 
1,650 

900 
650

1,420 
1,330 

766 
507 
414 
223

1919. 
3........
7. .......
*.......
J. ......
3.......

I.......
2.......
5.......
1. ......
5.......

5.......
7.......
8.......
9.......
0.......
1. ......

Apr.

Ill 
111
87 
87 
87

80 
80 
80 
72 
72

57 
57 
38 
40 
49

45 
45 
75 
69 

154

162 
176 
194 
213 
216

213 
205 
205 
199 
344

Apr.

90
82 
75 
75 
60

46 
46 
25 
25 
32

32 
25 
25 
21 
18

May.

388 
210 
714 
984 
528

426 
374 
292 
269 
220

178 
117 
87 
68 
63

60 
59 
52 
38 
31

21 
13 
13 
13 
11

10 
5.5 
5.5 
9.3 
8.0 

13

May.

93
75 
68 
57 
43

32 
25 
18 
3.0 
8.0

14 
14 
35 
29 
29 
18

June.

13 
9.3 
9.3 

17 
32

16 
14 
12 
4.3 
2.2

2.0 
.5 
.4 
,4 
.2

.4 

.9 
4.9 

151
356

402 
1,760 
2,300 
2,460 
2,460

2,450 
2 080 
1,140 

460 
368

June.

14 
14 
14 
9.3 
8 0

6.2 
6 2 
2 6 
1 0 
2.0

2 0 
2 6 
3 0 
3 0 
3 0

July.

0.4 
.2 
.2 

0 
0

0 
0 
0 
.9 

3.0

2 0 
1.0 
.7 
.4 
.3 
.5

July.

303 
229 
188 
138 
47

26 
66 
68 
60 
53

49
28 
87. 

146 
434

191 
301 
669 
930
424

236 
154 
IDS

81 
54

43 
33
28 
26 
11 
6.2

Aug.

0 
0 
0 
0 
0

°*
.2 
.2 
.1

0 
0 
0 
0 
0 
0

Aug.

5,5 
9.3 

14 
25 
24

28 
31 
36 
24 
24

18 
22 
21 
25 
14

12 
9,3 

12
10
7.4

3.6 
2.0 
4.3 

14 
14

7.4 
8.7 

14 
31 
35 
33

Sept.

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0

.1

.2

Sept.

36 
49 
39 
24 
14

12 
11 
5.5 
2.2 
1.6

,9 
.9 
.9 
.9
.8

.7 

.6 

.6 

.4 

.3

.4 

.3 .5' 

1.2 
.9

1.0 
1.0 
1.2
.8 
.6

NOTE. Braced figures show estimated mean discharge for periods indicated, 
affected by ice Mar. 21-25; discharge estimated.

Stage-discharge relation
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Monthly discharge of Beaver Creek near Hinsdale, Mont,, for the years ending Sept. SO,
1919 and 1920.

Month.

1919. 
April.....................................................
May

July.....................................................

The period .........................................

1919-20. 
October..................................................

March 21-31.... ..........................................
ApriL... ........ .........................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

2,430 
1,480 

18 
476 

25 
.2

1.0 
2.0 

1,650 
344 
984 

2,460 
930 

36 
49

Minimum.

18 
3.0 
1.0 
0 
0 
0

0 
.4 

223 
38 
5.5 
.2 

6.2 
2.0

Mean.

584 
332 

8.01 
40.1 

1.59 
.03

.71 

.58 
910 
121 
170 
551 
188 
17.4 
6.97

Run-off in 
acre-feet.

34,800 
20,400 

477 
2,470 

97.8 
1.8

58,200

44 
25 

19,900 
7,200 

10,500 
32,800 
10,300 
1,070 

415

ROCK CREEK NEAR HINSDALE, MONT.

LOCATION. In sec. 10, T. 31 N., R. 36 E., at Ottenstror ranch, 2 miles below head- 
gates of Rock Creek canal and 6 miles northeast of Hinsdale, Valley County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 19, 1912, to September 30, 1920. From July 5, 1905, to 

December 31, 1907, station maintained 2 miles upstream, just below diversion 
dam of Rock Creek canal. Flow at two points comparable.

GAGE. Combined chain and staff gage on left bank; read by John Hoerster and Mra. 
A. F. Miller. Original chain gage washed out during spring flood of 1917 and new 
one installed 30 feet above old site.

DISCHARGE MEASUREMENTS. Made by wading a quarter of a mile below gage or from 
bridge 2 miles downstream.

CHANNEL AND CONTROL. Gage in deep pool. Control at gravel bar a quarter of a mile 
downstream; slightly shifting during high water. Right bank subject to over­ 
flow at flood stage.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 18.2 feet at 7.10 p. m. April 3 (discharge, 3,430 second-feet); minimum 
discharge, no flow May 8-11 and June 21 to September 30,1919.

Maximum daily discharge during year ending September 30,1920, 2,240 second- 
feet, March 27; no flow October 1 to December 31 and August 24-29.

1906-1907; 1912-1920: Maximum stage recorded, 18.40 feet June 9, 1906, deter­ 
mined by leveling from high-water marks (approximate discharge determined 
from extension of rating curve, 6,220 second-feet); minimum discharge, no flow 
for periods in nearly every year.

ICE. Stage-discharge relation affected by ice; records discontinued during winter-
DIVERSIONS. Normal summer flow appropriated for use during irrigation season.
REGULATION. None.
ACCURACY. Stage-discharge relation slightly shifting. Rating curve used during 

1919 well defined; curve used during 1920 well defined between 13 and 1,000 
second-feet. Gage read to half-tenths once daily except during rapidly changing 
stage when it is read twice. Daily discharge ascertained by applying gage height 
to rating table. Records good.
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Discharye measurements of Rock Cfeek near-Binsdale, Mont.> during the years ending
Sept..$0,1919 and!920.

Date.

1919. 
Apr. 12
May 12

Made by 

.....do..................

Gage 
height.

Feet. . 
7.70
5-73
5.41

Dis­ 
charge.

Sec.-ft. 
334

7.7
.1

Date.

1920.
Mar 94

30
Apr. 13
July 7

Made by 

A. H. Turtle... ........
.....do..................
.....do..................
H.S. Price.............

Gage 
height.

Feet. 
<>10.69

9.39
6.51
5.35

Dis­ 
charge.

Sec.-ft. 
1,050

701
140

16

a Stage-discharge relation affected by ice on bottom of creek.

Daily discharge, in second-feet, of Rock Creek near Hinsdale, Mont.> for th& years ending
Sept. SO, 1919 and 1920.

Day.

19». 
1. ...........
2............
3............
4............
5...... £.....

6............
7............
8............
9............

10............

11.............
12............
13............
14............
15............

Mar. Apr.

1,390
2,160
3,230
2,560
2,110

1,370
1,060

".4J24
334 *
17*

357
406
334
248

May,

0.2
.2
.2
.2

0

.2

.2
0
0
0

0
6.0
6.0
6.0
a A

June.

012
.2
.2
.2
.2

.2

.2
'^

.2

,2..2'
.2

,.2  .2'

July.

0.0
.2
.2
.2

. ?!,:'1  

^, ,

Day.

1919. 
16;...........
17............
18
19............
20...;.....;..

21............
22............
2a.«,. ........
24.!:i........
25............

26... ..........
27............
28............

30 '
;Qt

Mar.

81
188

Apr.

188
16S
149
114

81

53
53

-;41 S
20
12

6.0
2.0

ri.o
.2
;2

May.

2.0
2.0
1.5
1.5
.2

.2

.2

.2

.2
. .2

v2
.2
.2
.2
.2
.21

'June.

.2

.2.2'

.2

.2,

0
0
0
0
0

0
0
0
0
0

July.

'"

Day.

1920. 
1... .......... ...............................
3.^...,.......u.................Ji..;U.;.. 
3,.... ............................ .. 4. y «.....
*.........:........;................:.!..::..
$.. ................ . . . .......,-. .

6............................................
7............................................
8..........;..,.. ....... ..>........-......;.
9............. .T... ..........................

m.^,.. .......................................
11............................................
12............................................
13.. .............. ......;... ............. .4...
14.................................. .. ..,...
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21..... ..................... .................;
22............................................
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Mar.

400
2,100
2,050
1,050

850

1.500
2,240
1,490
1,110

929
663

Apr.

635
.,« 34S-J 

282--302
.228

233
118
100
106
71

112
130
141
222
274

512
,.-314
178
1fid

151

238
206
158
113
78

62
47
37
28
20

May.

24.; '«- 
171,
fo

'7S8.

m
67

- 52
37

1 ' 28

62
113
47

20

13
10
W
10
10

10
10
10
10
10

10
10
10
10

. 10
13

Jane.

J3 - :.,. -te- 
is
S
13

13
13
13'10

"ft

20
20
20
67
37

151
47
24

680
101

652
206
95
72
72

84
57
47
37
32

July.

.20;    a*-
20-» 
16

'* 16
16

, . W
18
18

16
16
20
20
16

Iff
16
16
16
16

. 16
16
16
13
13

13
13
7
7
7

512

Aug.

52
J 87- 

*, 24
20

, 2ft
.'  -24

24
  : j <  # ,

161 ' 13

13
13
13.
10
7

10
4
4
2
2

2
2
2
0
0

0
0
0
0

238
101

Sept.

S
''

95
£9
69

89
89
89
89
SI

S9
89
>*
89
89

89
89
89
89
89

89
95

101
107
113

37
37
28
20
28

NOTE. No flow July 5,1919, to Mar. 20, 1920. Gage not read Sept. 6-11, 13, 15-18, 20, 22-24, 1920; dis­ 
charge interpolated. Stage-discharge relation affected by ice Mar. 21-26, 1920; discharg e computed by 

* assuming backwater during measurement of Mar. 24 remained constant.
102724 23 WSP 506^  10
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Monthly discharge of Rock Creek near Sinsdak, Mont., for the years ending Sept. S0r
1919 and 1920.

Month.

1919. 
March 30-31.... ..........................................

May.. ....................................................

July......................................................

The period. ........................................

1920.

Jfty.. ....................................................

July......................................................

September. ..............................................

Discharge in second-feet.

Maximum.

188 
3,230 

6.0 
.2 
.2

2,240 
635 
171 
680 
512 
238 
178

Minimum.

81 
.2 

0 
0 
0

0 
20 
10 
10 
7 
0 

20

Mean.

134 
583 

.99 

.13 

.019 
0 
0

464 
187 
35.6 
88.3 
31.4 
21.6 
83.6

Run-off in 
acre-feet. .

532 
34.700 

60.9-
7.7 
1.2 
0 
0

35,300

28,500 
11,100 
2,190 
5,250 

' 1,930 
1,330 
4,970

BOCK CREEK CANAL HEAR HJNSDALE, MONT.

LOCATION. In SW. \ sec. 10, T. 31 N., R. 36 E., 1 mile below intake from Rock 
Creek, 15Q feet below first check weir and bridge, and 6 miles northeast of Hins- 
dale, Valley County.

RECORDS AVAILABLE. May 7, 1918, to September 30, 1920.
GAGE. Vertical staff near left bank; read by Mrs. A. F. Miller.
DISCHARGE MEASUREMENTS. Made by wading or from highway bridge 1 mile below

CHANNEL AND CONTROL. Bed composed of earth; fairly permanent. No well- 
defined control.

ACCURACY. Stage-discharge jelatioa fairly permanent. Rating curve fairly well 
denned below 66 second-feet. Gage read to half-tenths once daily. Daily dis­ 
charge ascertained by applying gage height to rating table. Records good for 
1919 and fair for 1920.

Water is diverted from Rock Creek to irrigate lands on the east side of Rock Creek 
Valley, north of Milk River. Water can be returned to Rock Creek, but mogjb of that 
diverted is used.

Discharge measurements of Rock Creek canal near Sinsdak, Mont., during the years- 
ending Sept. SO, 1919 and 1920.

Date.

1919. 
Apr. 12
May 12
June 13

Made by 

R.F.Edwards.........
.....do..................
.....do...:..............

Gage

Feet. 
5.52

3.16

Dis­ 
charge.

Sec.-ft. 
51
13.3

.55

Date.

1920. 
Apr. 13

Made by  

A.H.Tuttle...........

Gage 
height.

Feet. 
6.00

Dis­ 
charge.

Sec.-ft. 
65.



MILK BT7ER BASIN. 147

Daily discharge, in second-feet, of Mock Creek canal near Einsdak, Mont., for the yeara 
ending Sept. 30, 1919 and 1920.

Day.

1919. 
1.......... ..............
2........................
3........................
4........................
5........................

6........................
7........................
8........................
9........................
10........................

11.................... ..
12........................
13........................
14........................
15........................

16........................
17........................
18........................
19........................
20........................

21........................
22........................
23........................
24........................
25

2'...................... ..
27........................
28........................
29........................
30........................
31........................

Apr.

51
56.
«6
64

64
60
CO

54
51

48
47
45
43
40

38
35
34
33
30

May.

29
28
28
28
28

29
30
*>O

28
28

28
13
13
13

11
11
11
13

12
11
9.0
K n
7.0

7;0
5.3
3.8
3 0

2.6
9 ft

June.

2.0
2.0
2.0
2.0
1.5

1.1
.7
.7
.7
.7

.7

.7

.7'.7

1.1

1.1
1.5
1.5
1.5
1.5

1.5
1.1
1.1
1.1
,7

0
0
0
0
0

Day.

1920. 
1. ...........
2............
3............
4............
5............

6............
7............

9............
Ifl... .........

ll..........i.
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

28... .......I.
27.. .......> 
28............
29............
30............
31............

Apr.

66
73
70
56
58

5.3
30
57
40
35

42

to
53
as

66
64
74
72
72

77
79
73
72
68

66
58
48
45
43

May.

42
48
22
62
47

45
45
44
36
16

12
11
25
25
23

20.
17
13

.13
10

9.fr
ao
7,0
R 1

5.3

5.3
5.3
4.6
4.6
4.6
4.6

June.

4.6
4.6
3.8
3.8
3.2

3.2
3.2
2.6
2.0
1.5

2.0
2.0
2.6

SI
35

69
48
23
45
49

5.3
4.6
3,8
3.8
3.8

3.8
3.8
3.2
3 2
23

July.

3.8
2.6
2.6
1.5
1.5
.~7

.7
0
0
0

0
0
0
0
12

9.0
3.2
1.5
.7-
0

10
7.0
2.0

  .7
0

0 .
0
0
0
0

31

AUR.

40
16
1.5-
2.6-
0

NOTE. Canal in operation some time befcnre record started in 1919. Canal closed for season,.June 30. 
1919, and Aug. 5, 1920.

'Monthly discharge of Rock Creek canal near Hinsdale, Mont., for the years ending Sept.
SO, 1919 and 1920.

Month.

1919. 
April 12-30.. .............................................
May......................................................

The period.........................................

1920. 
April.....................................................
May......................................................
June .....................................................
July......................................................
August 1-5. ..............................................

The period......................... ................

Discharge in second-feet.

Maximum.

66 
30 
2.0

86 
62 
69 
31 
40

Minimum.

30
2.6 
0

5.3 
4.6 
1.5 
0 
0

Mean.

48.3 
15.8 
1.00

58.6 
20.6 
14.2 
2.92 

12.0

Ban-off in 
sere-feet.

1,820 
972 
59.5

2,850

3,490 
1,270

845 
180 

 119

5,800
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PORCUPINE CREEK AT NASHUA, MOST.

LOCATION. In NW. J sec. 31, T. 28 N., R. 42 E., 500 feet above ford, a quarter of a 
mile above highway bridge, and three-eighths of a mile north of Nashua, Valley 
County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. -July 11, 1908, to September 30, 1920.
GAGE. Vertical staff fastened to trees on left bank; read by Rosie Brocksmith.
DISCHARGE MEASUREMENTS. Made by wading near gage or from bridge.
CHANNEL AND CONTROL. Bed composed of heavy clay and fine gravel. Control at 

gravel bar 50 feet downstream; practically permanent.
EXTREMES OF DISCHARGE . Maximum stage recorded during year ending Septem­ 

ber 30, 1919, 15.4 feet at 8 a. m. April 3 (discharge, 935 second-feet); no flow 
August 15 to September 30. ' 

Maximum stage recorded during ;year ending September 30, 1920, 11.0 feet at 
8 a. m. March 27 (discharge, 522 second-feet); no flow October 1 to March 20, 
July 19-30, and August 2 to September 30.

1909-1920: Maximum stage recorded, 18.0 feet April 11, 1916, determined by 
leveling from flood marks (discharge, determined from extension of rating curve, 
2,700 second-feet); no flow for several periods during several years.

ICE. Stage-discharge relation affected by ice; discharge very small.
DIVERSIONS.' Canal of United States Reclamation Service will divert entire flow 

above the.station during irrigation season.
REGULATION . Reservoir of United States Reclamation Service on middle fork of 

stream partially regulates flood flow; storage capacity, 3,800 acre-feet.
ACCURACY. Stage-discharge relation practically permanent during year. Rating 

curve used in 1919 well defined between 10 and 400 second-feet; curve used ifc 
1920 fairly well defined below 100 second-feetl Gage read usually to tenths 
once dailyx occasionally twice daily, and a few readings to hundredths. Daily 
discharge ascertained by applying gage height to rating table. . Records fair.

Discharge measurements of Porcupine Creek at Nashua, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919.

8
30

,Made by 

A. H.Tuttle. ..........
.....do..................
.....do..................

Qage 
height.

Feet. 
911
8.61
3.68

Dis­ 
charge.

Sec.-ft. 
381
419

13.0

Date.

1920.

July 4

Made by 

A. H. Tattle...........

Gage 
height.

Feet. 
5.79
3.10

Dis­ 
charge.

Sec.-ft. 
102

1.0
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Monthly discharge of Porcupine Creek at Nashua,, Mont., /or the years ending Sept. 50,
1919 and 1920.

Month.

1918-19.

November 1-23...... ....................................
March 23-31. ......................... ....................
April.....................................................
May......................................................

July......................................................
August...................................................
Sept ember ................................................

1919-20.

-March....................................................

May..... ....................................... ..........
June. ....................................................
July......................................................

The year....... ....................................

Discharge in second-feet.

Maximum.

1.2 
1.5 

63 
935 
66 

1.1 
137

522 
140 
244 

14 
16 
1.0

922

Minimum.

0.4 
1.1 

53 
14

.8 
0 
0

0 
22 
1.0 
1.0 
0 
0

0

Mean.

a 77
1.41 

57.4 
222. 

13.7 
.55 

4.61 
0 
0

0 
0 
0 
0 
0 

99.3 
65.1 
28.7 
3.55 
1.07 

i 
0

0

Run-off in 
acre-feet.

47.3 
84.3 

1,020 
13,200 

842 
32.7 

283 
0 
0

0 
0 
0 
0 
0 

6,110 
3,870 
1,760 

211 
65.8 
2.0 
0

12,000

LITTLE PORCUPINE CBEEK BASIN. 

LITTLE PORCUPINE CREEK AT FRAZER, MONT.

LOCATION. In NE. \ sec. 28, T. 27 N., R. 44 E., half a mile above diversion dam at 
intake to reservoir of United States Reclamation Service on Fort Peck Indian 
Reservation, half a mile north of Frazer in Valley County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 13,1908, to September 30,1916, and April 3 to September 

30, 1919. (See under gage.)
GAGE. Vertical staff on left bank directly north of buildings on William Ivey's 

ranch; read by Edward B. Hovey, jr., July 13, 1908, to September 30, 1910, 
staff gage If miles downstream; April 14, 1911, to May 10, 1913, staff gage one- 
fourth mile below present site. Flow at three points is practically the same.

DISCHARGE MEASUREMENTS. Made by .wading or from railroad bridge'at Frazer.
CHANNEL AND CONTROL. Principal control is a small gravel bar, shifting slightly. 

At high stages willows growing on banks of stream may cause small changes in 
stage-discharge relation. : ...

EXTREMES OP DISCHARGE. Maximum stage recorded during year( 1.39 feet at 8.4^ 
a. m. April 9 (discharge, 53 second-feet); channel reported dry June 4 to September 
30. . ,

1908-1919: Maximum stage recorded 7.0 feet April 5,1912, measured by leveling 
from flood marks (approximate discharge, computed extension of rating curve, 
500 second-feet); no flow during periods for each year.

ICE. Channel is usually dry during winter. No records during winter.
DIVERSIONS. None above station; entire flow except extreme floods may be diverted 

into reservoir half a mile below gage.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent during period for which gage read­ 

ings were obtained. Rating curve is fairly well defined below 64 second-feet. 
Gage read to hundredths once daily. Daily discharge ascertained by applying 
gage heights to rating table. Records fair.
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Discharge measurements of Little, Porcupine Creek near Frazer, Mont., during tJie year
ending Sept. 30, 1919.

[Made by A. H. Tuttle.]

Date.

Apr. 9.
9.

on

Gage 
height.

Feet. 
1.38
1.3&
.56

Dis­ 
charge.

Sec.-ft. 
«53
52
2.7

o Measured 1 mile below gage at ford crossing 200 feet below Great Northern Railway bridge. Probably 
1 second-foot inflow between gage and measuring section at this season of year.

Daily discharge, in second-feet, of Little Porcupine Creek near Frazer, Mont., for the year
ending Sept. SO, 1919:

Day.

1. .............
2..............
3..............
4..............
-5..............

6. .............
7...............
^. .............
9..............

ao. .............

Apr.

52
28

Mar-

4.1
4.7
5.9
7.2
9 K

12
28
36
24
21

Day.

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19.............;
20........:.....

Apr.

l>c

25
36
28
91

17
13
11
9.3
7.9

May.

14
11
10
7.9

  - 7.2

5.9
5.3
4.7
4.1
4.1

Day.

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

.

Apr.

6.5
6.5
5.9
5.3
f\ i

4.7
4.1
3.5
3.2
2.8

May.

3.5
3.5
2.3
2.3
2.0

1.8
1.8
1.2
.9
.7
.6

Monthly discharge of Little Porcupine Creek at Frazer, Mont., for the year ending Sept. SO,
1919.

Month.

April 9-30.............!..................................
Hay

Discharge in second-feet.

Maximum.

52 
36

Minimum.

2.8 
.6

Mean.

14.6 
7.98

Run-off 
in 

acre-feet.

637
491

NOTE. No flow after May 31,1919.

POPLAR RIVER BASIN.
POPLAR RIVER NEAR POPLAR, MONT.

LOCATION. In S. J sec. 8, T. 28 N., R. 51 E., at United States Reclamation Service
camp 5 miles north of Poplar, Roosevelt County. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. October 1, 1913, to September 30, 1920. From August 15^

1908, to May 1, 1911, station maintained in S. £ sec, 5, T. 28 N., R. 51 E. at
Obershaw's ranch 6 miles north of Poplar; May 2, 1911, to October 4, 1913, station
at United Slates Reclamation Service camp in NE. i sec. 4, T. 29 N., R. 51 E.,
18 miles north of Poplar. 

GAGE. Chain gage on left bank at United States Reclamation Service camp; moved
300 feet upstream September 15, 1918; read by Howard Bogart. 

DISCHARGE MEASUREMENTS. Made by wading near gage or from highway bridge,
8 miles downstream. 

CHANNEL AND CONTROL. Bed composed of gravel, clay, and boulders; shifts slightly,
at high water. No well defined control.. 

EXTREMES OP DISCHARGE. Maximum stage recorded during years ending September
30, 1919, 10.65 feet at 8 a. m. April 6 (discharge, 4,210 second-feet);.minimum
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stage recorded, 4.40 feet June 20-26, August 15 to September 13 (discharge, 4,0 
second-feet).

Maximum stage recorded during year ending 'September 30, 1920, 10.30 feet at 
5 p. m. March 27 (stage-discharge relation affected by ice, discharge not com­ 
puted); .minimum stage, 4.55 feet August 17-28 (discharge, 0.5 second-foot).

1908-1920: Maximum stage recorded, 12.0 feet April 10, 1912; determined by 
leveling from high-water marks (discharge determined from extension rating 
curve, 10,000 second-feet; no flow December 16 and 17,1918. . ; -

ICE. Stage-discharge relation seriously affected by ice; records discontinued during 
winter.

DIVERSIONS. East and West Poplar Elver canals divert water above gage for .irriga­ 
tion . When system of reservoirs is completed!,' about 28,000 acres may be irrigated.

REGULATION. None.      
ACCURACY. Stage-discharge relation slightly shifting. Eating curve used during 

1919 fairly well defined between 100 and 3,000 second-feet; curve used in 1920 
fairly well defined below 500 second-feet. Gage read to half-tenths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records good ior 1919 and fair for 1920.

discharge measurements of Poplar River near Poplar, Morit., during the years ending 
-. Sept. 30> 1919 and mo.

Date.

1919. 
Apr. 4

6
May 2

Made by 

A. H. Tuttle...........
.....do..................
.....do..................
Tuttle and Connerb ....

Gage 
height.

Feet. 
«7.87
08.65
9.68
5.47

Dis­ 
charge.

8ee.-fi. 
712
911

J 106

Date.

1920. 
Apr. 17
July 2

Mad.6 by 

A. H.Tuttle.. .........

Gage 
height

Feet. 
7.05
5.05

Dis­ 
charge,

Sec.-ft. 
469
10.4

Stage-discharge relation affected by ice. & Engineer, U. 8. Reclamation Sendee.

Daily discharge, in second-feet, of Poplar River near Poplar, Mont,, for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. ...................................
2....................................

4................................. 
5....................................
6....................................
7....................................
8 .

9....................................
10....................................
ll.... N..................... ..........
12....................................
13....................................
14....................................
15....................................
16....................................
17....................................
18....................................
19....................................
20....................................
21....................................
22....................................
23....................................
24....................................
25....................................
26....................................
27....................................
28....................................
*K>

30....................................
31....................................

Oct.

40
40
40

. 40
40
40
40
An
40
40
40
in
40
40
40
40
40
40

40
40
40
40
40
82
82
Ql

91
01
91
91

Nov.

91
91
100
100
100
too
100
100
100
82
82
01
91
91
91
91
100
100
100
100
95
90
90

Apr.

712
911

3,870
1,670
1,230
1,110
760
661
650
590

464
410
374
345
*>oe

285
265
237
179

156
126
126
112
112
112
102

May.

102
102
118
ISff.
156
172
172

179
156
140
126
126
102,
102
102
95
91
91
82
38
24
24
24
23
21
21
21
1Q

17
15

June.

12
12
12
10
10
8.0
8.0
a n
8.0
8.0
8.0
8.0
8.0
s n
8.0
6.0
6.0
6.0
4.8
4.0
4.0
4 0
4.0
4.C
4.0
4.0

13
10
8.8
17

July.

15.0
625
Iftfi

45
32
28
172
126
59
42
34
.30
28
26
23
21
18
17
15
15 v
13
12
U
10
10
10
10
10

8.0
8.0

Aug.

8.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
^.0
fi.O
«.o
6.0
6.0
4.0
4.0
4.0
4.0
4.0

.4.0
4.0
4 0
4.0
4.0
4.0
4.0
4.0

' 4.0
4 0
4.0
4 0

Sept.

4.0 1
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
6.0
6.0
6.0

8.0
Q A

11
13
15

15
15
15
15
15
15
18
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Sept. SO, 1919 and 1980 Continued
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the years ending

Bay.

1919-20. 
1............ ........................
2....................................
3..,...., ...,...,...>...............,
'4....................................
b...... ..............................

6......................... .........
7....................................
8....................................
9....................................

10........... .................... ...V.

U,......'................ .............
12....................................
13....................................
14.....................................
15....................................

16....................................
17....................................
18....................................
19............:.....'............:.....
20........ ...i................... -.-....

21...................................
22....................................
23....................................
24..,. ..;.....,..,...;... ..............
25....................................

26....................................
27....................................
28....................................
29 ^
30....................................
31....................................

Oct.

18
tfi
18.
18
21

24
24
24
24
24

24.
24
24
24
24

24
24

, 24
1 24

34.

24
24
24
2«
24

24

Nov.

  "

, -

AjJr.

660

575
ASFt
274
267
337

411
469
411'373

, «44

330
330
294
251
251

220
199
172
147
125

May. "

118
172

: 274.

235
241

OOQ

O1 1

183
164
147

. ...-126
112
93
75
69

60
54
44
35

, . 31

  93

-18
_ 17

1   13
12

12
12
12
12
12
19

  Jane'.*

: *' '

20
23

.20
16
11

8.4
7.(5 .
7.5

  7.5
-M

  &5,
7.5'7,5
7,5' 7.;5

7.5 '
10.5

.,20
44

-.50   :

60. : 
50

, 42
, 3S'-V

33

28
28
23
20
16

My.

11
10.5'
8.4
7.5
7.5

6.0
.<5.0
4.4
3>6

, 2.4
O n

2.0  2:0-
2iO
2.0

'2.0
  ' 1.8

1.5
1.5

.1.5

-1.S
1.5
1.0

-Kfl'
1.0

1.0
, 1.0

LO
1.0
1.0

Aug.

, 1.0,
1.0
1.0
1.0
1.0

' iio
,1.0

1.0'' 17-0
, i-o

 :-,J,-0
1.0
1.0
1.0-'1/0

1.0'  .5
.5
.5
.5

' *\

.5

.5
-  «:--.. fl'

.5

.5

.5

.5
1.0
1.0
1.0

'Sept.

  1.0
1 3.0

5.fi
8.4
9.0

9"' c

9,6
9.6

  12
12 :

12
12

 - '10.5
- $,fr

- 9.0

7.5
6.6
6.0
6.0

. 6.0

  ' 7.5
7.5
7,5

> 9fo
a n

9.0
9.0

.»,-0"On

7.5

Monthly discharge of Poplar River near Poplar, Mont., for the years ending, Sept.
1919 and 1920. !

Month.

1918-19.

April 4-30................................................
May......................................................

July......................................................

1919-20.

April 10-50...............................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

91 
100 

3,370 
190 

18 
625 

8.0 
18

24 
660 
274 
50 
11 
1.0 

12

Minimum.

40 
82 

102 
15 
4.0 
8.0 
4.0 
4.0

18 
125 

12 
7.5 
1.0 
.5 

1.0

Mean.

50.9 
94.6 

589 
90.5 
8.12 

51.3 
4.97 
8.47

23.0 
330 
91.2 
20.7 
3.12 
.81 

8.30

Run-off 
in 

acre-feet.

3,130 
4,320 

31,500 
5,560 

483 
3,150 

306 
504

1,190 
13,7CO 
5,610 
1,230 

192 
50 

494
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BIG MUDDY CREEK BASIN. 

BIO MTTDDY CREEK AT RESERVE, MONT.

LOCATION. In N. J sec. 24, T. 33 N., R. 55 E., at highway bridge at Reserve, Sheridan 
County. .

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. March 29 to September 30, 1920.
GAGE. Gage height, obtained by measuring down from point on lower chord of 

bridge.
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders in heavy clay; 

apparently permanent. Banks subject to overflow at extreme high water.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 13.65 feet March 

31 (discharge, 1,280 second-feet); minimum stage 1.6 feet August 26-29 (dis­ 
charge, 0.8 second-foot).

ICE. Stage-discharge relation affected by ice'.
DIVERSIONS. None above station.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well denned between 

5 and 200 second-feet. Gage heights obtained to tenths once daily. Daily 
discharge ascertained by applying gage height to rating table. Records good.

Discharge measurements of Big Muddy Creek at Reserve, Mont., during the year ending 
, - , ; . Sept. SO, 1920.

Pate.

Mar. 29 
31

Apr. 19

Made by 

Kerr o and Smith a. . . . 
.....do.................

Gage 
height.

Feet. 
613.40 
613.65

Dis­ 
charge.

Sec.-ft. 
1,140 
1.280

194

Date.

July 3 
10

Made by 

Tuttle and Conner o. . . .

Gage 
height.

Feet. 
2.60 
4. SO

Dis­ 
charge.

Sec.-ft. 
6.5 

63

« Engineer, U. S. Reclamation Service. 
^Stage-discharge relation affected by ice on bottom of creek.



BIG MUDDY CREEK BASIN. 155

Daily discharge, in second-feet, of Big Muddy Creek at Reserve, Mont., for the year ending
Sept. 30, 1920.

Day.

1.............. ... ... .. .. .
2................... ......... .... .. ....
3.... ........................................
4.........,...*....................,..........
5............................................

6. ............. . .... ...
7...........................................
8............................................
9............................................

10.... .......................................

11.............. .................. .... ....
12............................................
13............................................
14................................. .... ....
15............................................

16.........................................;..
17............................................
18............................................
19............................................
 20.,.. ........................................

21............................................
22............................................
23.. .................................:........
24............................................
:25. .:.........................................

 26............................................
:27.. ..........................................
:28. ...........................................
29............................................
30............................................
31............................................

Mar.

1,140
1,210
I tyon

Apr.

1.150
880
860
770
firm

520
400
320

230

186
186

212
238

280
308
212
186
117

98
83
83
AQ

48

on
on

29
26
26

May.

26
90
53
69
69

69
63
53
42
32

21
36
11
11
11

11
8
3.9
3.3

11

11
2.3
2.3
2.3
2.3

2.3
2.3
2.3
1:9
1.9
1 9

June.

1.9
1.9
1.9
1.9
1.9

1.5
1.5
1.5
1.5
1.5

1.5
1.1
1.1
1.5
1.1

1.1
90

107
40
36

11
12
12
12
13

13
15
8.0

' 6.5
5.5

July.

5.5
6.5
6.5
9.5
9.5

13  21
150
186
69

58
98
69
36
26

21
19
17
36
11

11
11
9.5
9.5
9.5

8.0
8.0
9.59.5-

15
15

Aug.

26
36
5.5
5.5
5.5

5.5
5.5
4.7
3.3
2.8

2.3
2.3
2.3
2.3
2.3

2.3
2.3
1.9
1.9
1.5

1.1
1.1
1.1
LI
1.1

.8
: ^

.8
r8

1.5
2.3

Sept.

2.8
4.7

26
26
26

29
29
32
26
21

17
9.5
9.5
8.0
8.0

6.5
6.5
6.5
5.5
4,7

4.
4.7
6.5

19
26

.3*;
23;
32
44
32

NOTE. Stage-discharge relation affected by ice Mar. 29 to Apr. 10; discharge computed from discharge 
measurements, temperature records, and observer's notes.

Monthly discharge of Big Muddy Creek at Reserve, Mont., for the year ending Sept. SO, 1920.

Month.

March 29-31 ........................;.....................
April....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

  1,280 
1,150 

90 
107 
186 
36 
44

Minimum.

1.140 
26 
1.9 
1.1
5.5 
.8 

2.8

Mean.

1,210 
293 
23.4 
13.5 
31.7 
4.33 

17.3

Run-off 
in 

acre-feet.

7,200 
17.400 
1,440 

803 
1,950 

266 
1,030

30,100

BIG MUDDY CREEK HEAR CULBERTSON, MONT.

LOCATION. In NE. \ sec. 20, T. 29 N., R. 54 E., 300 feet above ford at Kraft ranch, 
11 miles above mouth, and 16 miles northwest of Culbertson, Roosevelt County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 19, 1909, to September 30, 1920. From July 14, 1908, 

to July 19, 1909, station maintained at Boyd's ranch 8 miles downstream.
<*AGE. Wire on left bank installed September 17, 1918, to replace inclined staff at 

same location and datum; read by Jacob Kraft.
DISCHARGE MEASUREMENTS. Made by wading or from highway bridge 9 miles below
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CHANNEL AND CONTROL. Bed composed of clay and gravel. Control atrgir&vel bar
300 feet downstream; fairly permanent. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September
30,1919, 9.60 feet April 5, 6, 7 discharge, 1,110 second-feet); minimum stage, 1.90
feet September 24-26 (discharge, 2.0 second-feet). 

Maximum stage recorded during year ending September 30, 1920, £.80 feet
April 6 and 7 (discharge, 1,150 second-feet); minimum stage, water standing in
pools June 23 to July 3.

ICE. No data; station discontinued during winter." 
DIVERSIONS. Several small diversions above gage. 
REGULATION . None. 
ACCURACY. Stage-discharge relation permanent. Rating curve well denned below

1,500 second-feet. Gage read to hundredths once daily. Daily discharge
ascertained by applying gage height to rating table. Records good.

Discharge measurements of Biff Muddy Creek near Culbertson, Mont., during the years 
ending Sept. 30, 1919 and 19%0.

Date.

1919.

May 1

1920. 
Apr. 20

Made by 

A. H.Tuttle..... ...... ...................................................
....do....................................................................

R. F.Edwards... .......................................................

height.

Feet. 
9.60

7.43

Dis­ 
charge.

See.-ft* ' 
1,110

23.5

619

Daily discharge, in second-feet, of Big Muddy Creek near Culbertson, Mont., for the years 
ending Sept. SO, 1919 and 19%Q.

Day.

1918-19. 
1.. .........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21. ..........................
22...........................
23...........................
24...........................
25......................:....

26............................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

4.6
4.6
5.2
5.2
5.2

3 9
3.6
4.0
4.6
4.9

5.2
e o

5.2

5.2

5.2
5.2
5.2
5.2
6.4

6.4
6.1
5.8
5.5
5.2

5.2
5.5
6.4
6.7
6.7
7.0

Nov.

7.0
7.0
7.6
8.2
7.9

7.6
7 1
7.0
7.0
7.0

7.3
7.6
8.2
Q O

8.5

8.8
8.2
7.8
7.0
7.0

7.0

Mar.

._

Apr.

380
740
872
960

1,100

1,070
1,100

740
674
652

632
449
316
309
280

254
230
194
162
142

146
110
98
no

* Oft

flO
62
62
TO
50

May.

44
AA
51
54
63

68
62
54
55
57

57
54
51
44
4?

42
41.-40
41
41

39
36
34
00

33

26
26
22
22
24
24

June.

18
20
19
19
10

14
11
11
10
10

10
10
9.4
Q A.
8.8

8.2
6.4

t o

7
4.6

4.6
4.6
5.2
5.2
&6

3.6
3.6
3.2
3.2
3.2

July.

2.8
3.6
3.6
34
34

34
35
34
33
30

26
22
3068 '
133

133
66
62
62
34

44
28
26
26
27-

27
26
26
26
28
28

Aug.

26
26
18
18
14

7.0
4.0
4.0
4.0
4-0

4.0
4.0
4.6
4.6
5.2

5.2
5.2
4.0
4.0
4.0

4.6
4.6
5.2
5.2

. 5.8

6.4
7.0
7.6

. 7.9
8.2
7.6

Sept.

7.6
7.0
6.4
6.4
5.2

5.2
4.6
4.6
4.0
4.0

4.0

fi
4.6
4-0

4.0
4.0
4.0
4.0
4.0

4.0
2.4
2.4
2.0
2.0

2.0
2.2
2.6
2.8
3.2
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Daily discharge, in second-feet, of- 5% Muddy Creek ni&r CuK>eftson, Mont., for the years 
ending Sept. SO, 1919 and 1920 Continued.

:

Day.

1 .. . lm
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13.. ..........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21. ........................ ..
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29..'.........................
30...........................
31...........................

Oct.

1

No?. Mar.

423
JQO

458

Apr.

476
592
632
632

i IVMI

1,150
1,150
1,050
1,050
1,030

850
QOO

592
458

.40ft

' 40ft
408
4flfl

616
612

37J>
375,
267
254

166
166
142
152

> 152

May.

119
124
183
162
162

183.
206

  208'
206
176

119
115
inn
'98
98

  oa
Oft

88
88

75
62

, 32
30
21

17
15
12
12
12
12

June.

15
15
14
13
13

13
12
12
12
12 '

10
10

Q 4
8.8
8.3

7;0
6.4
5.8
5.2
3.2

"l.O
" } . 5 ;

July.

14
16

18
20
22
26
26

3034"
89
44
44
44 '
44
f4

: ,9.7
9.4' - , / 

,9.4
8.3
8.8
9.4

1*
16 ;
22
26
20
18
14

Aug.

' 14* ''
l«
16
18
19,.

17,
16
16 '
14 ;
14

13
12
1Q

13
12,

    H . -
10,
10

., &4
8.8

' /JT%
7.0;
5,8. &2'
4.03.6,;
3.2
3.0
£&
2.0

Sept.

2,0
2.0
1.9
1.8
1.6

1.4
1.4

' 1.2
1.0
.9

.8

.8

.9

.9
, 1.0

1.0
,-, ,.!.«1 '1.2

..--. .l.;4
1 A

r-V 
. 2.0

2.0
3.0
4.0
4.0

5.5
f.1 8.5

8.2
&8

-10

NOTE. Braced figures show estimated mean discharge for penod. , _

Monthly discharge of Big Muddy Creek near Culbertson, Mont., for Ihe years ending Sept.
SO, 1919 and 1920.

Month.

1918-19. 
October..................................................

April.....................................................
May.

July......................................................

1920. 
March 29-31........................ ......................
April.....................................................
May.. ....................................................

July......................................................

September ...............................................

The period.............. ...........................

Discharge in second-feet.

Maximum.

7.0 
8.8 

1,100 
68 
20 

133 
26 
7.6

458 
1,150 

206 
15 
44 
19 
10

Minimum.

3.2 
7.0 

5fr 
22 
3.2 
2.8 

  4.0 
2.0

423 
142 

12 
0 
0 
2.0 

.  - .8

Mean.

5.32 
7.40 

404 
42.7 
8.64 

38.4 
7.74 
4.07

438 
568 
97.3 
6.88 

20.0 
10.5 
2.73

Run-off
in ., 

acre-fee*.

327 
440 

24,000 
2630 

514 
2,360 

476 
242

  2,<ho
33,800 
5,980 

409 
1,230 

646 
162

44,800
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WOLF GREEK NEAR MEDICINE LAKE, MOHT.

LOCATION. In SE. 1 NW. i sec. 31, T. 33 N., R. 54 E., 100 feet below proposed dam 
site of United States Reclamation Service, 50 miles northeast of Poplar, on Poplar- 
Plentywood trail, and 12 miles northwest of Medicine Lake, Sheridan County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 1, 1918, to July 12,1919, when station was discontinued.
GAGE. Wire gage installed September 16,1918, to replace vertical staff 20 feet down­ 

stream; both gages in same pool-above control. Read by David Summers.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed composed of clay and gravel. Control at bar of bould­ 

ers, gravel, and clay 20 feet downstream; permanent.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 2.10 feet May 3 

(discharge, 21 second-feet); minimum stage, 0.84 foot October 1 and 3 (discharge, 
0.8 second-foot).

1918-19: Maximum stage, 2.40 feet April 17,1918 (discharge, 28 second-feet); 
minimum stage, water standing in pools June 30 to July 8 and August 10-18,1918.

ICE. Stream probably dry during winter; records discontinued during winter.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. No discharge measurements made during year to show whether there had 

been a change in the stage-discharge relation. Rating curve well defined between 
2 and 10 second-feet. Gage read to quarter-tenths three times weekly. Daily 
discharge ascertained by applying rating table to gage heights for days on which 
the gage was read, and interpolating discharge for intervening days. Records 
fair.

Daily discharge, in second-feet,, of Wolf Creek near Medicine Lake, Mont., for the year
ending Sept. 30, 1919.

Day.

1... .........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

Oct.

0.8

.8

.8

.9

.9

.9

.9
9
.9

.9

.9

Apr.

IS
15
15

May.

16
16
19
21
20

19
19

16
16
16

16
16
16
16
15

June.

8.3
8.3
8.3
8.3
8.3
o o
D I

7 9
7 9
7 9

7.0
6.0
6.0
6.0
5.2

July.

14
14
14
14
14

15
15
15
14
14

14
13

Day.

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct. Apr.

15
15
14
14
13

13
12
12
11
11

10
9.8
9.6
13
16

May.

15
15
15
15
15

14
13
13
13
9.0

9.0
8.6
8.3
8.3
8.3
8.3

June.

4.5
5.4
6.3
6.5
6.7

6.9
7.1
7.3
7.5
7.7

8.0
8.3
10
13
13

July.

Monthly discharge of Wolf Creek near Medicine Lake, Mont., for the year ending Sept. 30,
1919.

Month.

October 1-12 .............................................
April 13-30...............................................
May.....................................................
June .....................................................
July 1-12.... .............................................

Discharge in second-feet.

Maximum.

0.9 
18 
21 
13 
15

MjniTrvqtTi,

0.8
9.6 
8.3 
4.5 

13

Mean.

0.86 
13.1 
14.3 
7.67 

14.2

Run-off in 
acre-feet.

20.5 
468 
879 
456 
338
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YELLOWSTONE BIVEB BASIN.

YELLOWSTONE RIVER NEAR CANTON HOTEL, YELLOWSTONE NATIONAL PARK.

LOCATION. Approximately in sec. 16, T. 13 S., R. 10 E. Montana meridian, half a 
mile upstream from Upper Falls and Canyon ranger station, 1J miles south of 
Canyon Hotel, and 13 miles below outlet of Lake Yellowstone.

DRAINAGE AREA. 1,280 square miles (measured on topographic maps).
RECORDS AVAILABLE. June 21,1913, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on left bank installed July 31, 1920, 

450 feet above Chittenden bridge, replacing Friez water-stage recorder at same 
site which had been used since October 11,1916. Vertical staff at about same 
datum, 900 feet above present site used September 13,1913, to October 11,1916. 
Original gage used June 21 to September 12, 1913, was of same type and at 
same site but set to datum 1.03 feet higher than later staff. Readings on original 
gage reduced to datum of later staff. Gage read by Lynn Snow, park ranger in 
1919, and by E. T. Scoyen in 1920.

DISCHARGE MEASUREMENTS. Made by wading at low stages at a gravel and boulder 
section 100 feet below former staff gage. High-stage measurements made from 
cable about one-fifth of a mile above new gage.

CHANNEL AND CONTROL. One channel at all stages. Bed composed of gravel and 
boulders. Control formed by upper portion of the Upper Yellowstone falls; 
practically permanent for long periods; a change occurred during winter of 1919-20.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 1.87 feet June 27 (discharge, 1,900 second-feet); minimum stage, 0.72 
foot September 6 (discharge, 664 second-feet). A less discharge probably occurred 
during period of no record.

Maximum stage recorded during year ending September 30, 1920, from water- 
stage recorder, 3.43 feet at 5 p. m. July 7 (discharge, 5,480 second-feet); minimum 
stage 1.26 feet September 30 (discharge, 1,310 second-feet). A less discharge 
probably occurred during period of no record.

1913-1920: Maximum "stage recorded, 4.50 feet at 3 p. m. June 27, 1918 (dis­ 
charge, 8,550 second-feet); minimum stage, September 6, 1919.

ICE. Stage-discharge relation affected by ice; gage reading, discontinued during 
winter.

DIVERSIONS. None above station.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during period of no record in 1919-20. 

Rating curve used for 1919 well defined between 650 and 8,550 second-feet; curve- 
used for 1920 welLdefined above 1,200 second-feet. Staff gage read to hundredths 
twice daily June 27 to July 26,1919; thereafter water-stage recorder was operated. 
Daily discharge ascertained by applying to rating table mean daily gage heights. 
For periods when water-stage recorder was operated, mean daily gage heights 
were obtained by inspection of recorder graph. Records good except those-for 
September, 1919, which are fair.

Discharge measurements of Yellowstone River near Canyon Hotel, Yellowstone National 
Park, during the years ending Sept. 30,1919 and 1920.

Date.

1919. 
Aug. 6
Sept. 6

Made by sa
Feet-. 
1.11
.72

Dis­ 
charge.

Sec.-ft. 
965
667

Date.

1920. 
July 1

Made by 

.....do..................

Gage 
height.

Feft. 
3.31
1.73

Dis­ 
charge.

Sec,-/*. 
5,150-
1,97*
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Daily discharge, in secon&feet; cf YeU&mtone Rivtf near £anyon Hotel, Yellowstone 
National Park, for the periods June 27 to Sept. SO, 1919, and July 1 to Sept. SO, 1920.

Day. '

1............................................
2.............................................
3............................................
4.. .......,. ,, ..... ....,...,,... ............
5............?.:.........;..'................

6......,..!!.'...............................'..
7.-.......:............................:.....
0S::v:.v.:-:::-:::::::::::-:::::::::::::::::::::

:$--".. ....... ... . . k

It..........;.................................
12............................................
13............................................
14.-.. ....U.^.'.... ............. ...... ........is...................................,...:....
16............................................
17..................................... ....
J8.. ..........................................
19............................................
20,..*........'..:.............. ....;:........

21.-......:......;:............... .
22............................................
23............................................
34«....... ........................... . ...
25............................................

26....................................
27....................................... ..,,
2&?.. .:.....::..........:..............:....:;
29............................................
30.......................]............... ....
31.. ..... ;.. ....ii,... ....:.,.........,.-.. ;..^

June.

1,9001,870' 
:1,820
'1,820

; 19

JMy.

1,800
1,770
1,710

, 1,710
1,680

1,660
1,630
1,600
^570
1,550-

1,520
1,-520
1,490
1,470
1,440

1,.420
1,390

; 1,370
1,330
l'i290

1,270
1,250
1,230
1,200
1*190

1,180
1,140
i. IWU

1,050
1,010
1;910

19

Aug.

1,010
1,010
1,020
1,010

994

974
974
974
965
966

938
911
S75
OCQ

843

827
811
795
780

' 765
'"758

758
735

  720
713

706
.708

QSTO

699
692
4&Q9-,

Sept,

'685
685
685

. 671
671

664
685
678-
678
678

678
679
680
680
681

882
683
683. ;

684
685

685
695
705716-
727

73&
748
758 
758
758

July.

5,140
5,250
5,250
5,360
5,360

5,360
5,360
5,360
5,36&
5,360

5,360-
5,360
5,330
5,310
5,280

5,250
5,250
5,140
5,140
6/020

4,900
4,900
4,790
4,680
4,380,

4; 570-
4,460

4^340
4,240
4 120

1920.

- Aug..

4,120
4,120
4,120

o CJTf)

3,800
3,690
3,690
3,580
3,480

3,380
3.270
3,270

  3,170
3,070

3,070
2,970
2,870
2,780
2,680

2,580
2,580
2,490
2,400
,2,350=

2^31*
2,260
i . £flAj

2,200
2,150
$080

. Sept.

2,020
1,990
1>50
1,910
1,860

1,830
1,800

-1,770
1,740
1,710

1,680
, 1,610
1,590
1,560
1,540

1,510
1,510
1,320

.1,500
1,470

1,450
1,'440
1,420
1,420
1,410

1,420
1,390
1,370 
1,340

" 1,310

-pischarge interpolate^ July 27-29, Sept. Hr-20, aad 2>27,1919, and: Jnly 18-15,1920.

Monthly discharge of Yellowstone River near Canyon Hotel, Yellowstone National Park, 
 ' ' ' ' far the year* ending Sept. SO, 1919 a

[Drainage area, 1,280 square miles.}

Month.

1919;. 
June 27-30. ........................

August... . ...'.....................

The period...... :...........

1920. 
July...............................

- . Discharge in second-feet.

M ftyjTPinnfr «

i,866
1,020

758

5,360 
4,120 
2,020

MlnfmiTm-

1,010;
692 
664

4,120 
2,080 
1,310

Mean.

1,850 
1,409 

844 
696

5,020 
3,050 
1,600

Per
square 
mile.

1.45 
1.09 
.659 
.544

3.92 
2.38 
1.25

,. Run-Off,

Inches.

0.22 
1.26 
.76 
.61

4.52 
174
1.40

Acre-feet.

14,700 
86,100 
51,900 
41,400

194,000

309,000 
188,000 
95,200

592,000
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YELLOWSTOHE ETVEK AT OSRWIN SPRINGS, MOOT.  :

LOCATION. In NE. J sec. 30, T. 8 S. T E. 8 E., at highway bridge in canyon at Corwin 
Springs, Park County, 8 miles below Gardiner, northern entrance to Yellowstone 
National Park.

DRAINAGE AREA. 2,630 square miles.
EECORDS AVAILABLE. September 2, 1910, to September 30,1920.
GAGE. Chain fastened to floor of highway bridge; read by Mrs. Lena Bassetk 

Before October 25,1911, staff gage referred to same datum fastened to pile beside 
concrete abutment on right bank.

DISCHARGE MEASUREMENTS. Made from highway bridge.
CHANNEL AND CONTROL. Bed of stream composed of small rocks; permanent; no 

well-defined controi. Banks high and not subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending Sep- t 

tember 30,1919, 6.9 feet oa May 29 and 30 (discharge, 11,900 second-feet); min% 
muin-stage, 0.9 fpot January 13-15, February 9-28 (discharge, 960 second-feet). ,K 

Maximum stage recorded during year ending September 30, 1§20, 8.32 feet! 
June 15 (discharge, 16,200 second-feet); minimum discharge, estimated at 720; 
second-feet, January 8-iO. ' ; ; .

1910-1920: Maximum stage recorded, 11.5 feet on June 14 and 15, 1918 (dis^ 
charge computed from extension of rating curve, 26,500 second-feet); minimum 
discharge in 1920. -~

ICE. Stage-discharge relation sligKtly affected by ice for short periods.
DIVERSIONS. No water diverted from Yellowstone Eiver-above station.  '
EEGULATION. Yellowstone Lake furnishes natural but uncontrolled regulation.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined be­ 

tween 1,000 and 18,300 second-feet.- Gage read to quarter-tenths once daily. 
Daily discharge ascertained by applying daily gage height to rating table. 
Eecords good.

Discharge measurements, of Yellowstone River at Corwin Springs, Mont., during the 
years ending Sept. SO, 1919 and 1920.

Date.

1919. 
Sept. 23

1920. 
Sept: 7

Made by  "  .-"-' ; -

Tuttle and Lamb. ... ............................................. ̂ .......
 

height.

Feet. 
1.05

2.56

Dis­ 
charge.

Sec.-ft. 
1,020

2,500:

102724 23 WSP 506  -11
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Daily discharge, in second-feet, of Yellowstone River at Corwin Springs, Mont., for the 
years ending Sept. 80, 1919 and 1920.

Day.

1918-19. 
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8

1

10...........
11...........
12...........
13...........
14...........
15...........

16...........
17...........
ift
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
9Q

so.. r:. ......
^1

1919-20- 
1...........
2... ........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

16...........
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Oct.

2,120
2,120
2,340
2,560
2,560

3,060
3,060
2,680
2,560
2,450

2,340
2,340
2,340
2,340
2,340

2,340
2,340
2,340
2,560
2,340

2 230
2,230
2,340
2,340
2,230

2,230
1,900
2,120
2,230
1,900
i Qfm

1,070
1,160
1,070
1,020
1,010

1,010
1,010
1,010
1,010
1,010

1,010
1,000

985
985
985

985
985
QSK

"985
985

985
985
985
910
910

oift
Qlft

910
Qin
910
910

Nov.

1,900
1,960
1,900
1,700
1,700

1,700
1,700
1,700
1,700
1,700

1,600
1,600
1,550
1,650
1,700

1,700
1,450
1,310
1,310
1,260

1,220
1 140
t lAfl

1,140
1 140

1 140
l'l90-
1^250
1,310
1,310

910
910
910
910
910

960
1,010
1 000
ijooo
1,000

1,010
890
Q3S
QOK

985

960
960
935^935
935

935
935
(KH
935
935

920

Dec.

1,310
1,310
1,310
1,310
1,310

1,310
1,310
1,310
1,310
1,220

1,220
1,220
1,140
1,100
1,260

1,220
1,140
1 140
ijioo
1,100

1,090
1,090
i nsn
1,070
1,060

1,050
1 040
I 040
1 040
l'o40
l'040

900

910

01 n

900

850

800

750

760
760
795
795

Jan.

1,040
1,040

ll,030

1,020

1,010

1,010
960
960
960

985
985
985
985
985

985
1,010
1,010
1,010
1,010

1,010
1,010
1,010
1,010
1,010
1,010

730
730
730
730
730

730
730
720
720
720

76»
760
760
760
760

760
760
760
760
760

760
750
750
7WI

760

760
760
795
795
7O5

795

Feb.

1,010
1,010

985
985
985

985
985
985
960
960

960
960
960
960
960

960
960
960
960
Qfifl

960
960
ofin
960
960

960
ofin
960

795
795
795
802
802

812
812
812
812
ft19

ai9
823
823
823
812

819

812
Q-IO

ft19

7QR

TftK
7QE

7QC

795
7QC

7Q*;

795

Mar.

1, 010
1,010
1,010
1,010
1,010

1,010
1,010
1,010
1,010
1,010

1,010
1,010
1,010
1,010
1,010

1,010
1,010
1,010
1,010
1,010.

1,040
1,070
1,070
1,070
1,070

1,070
1,070
1,070
1,070
1,220
1 240

795
830
870
870
870

870
870
870
878
890
QAO

ft7ft
con
935
din

870
870
870

-C7A

- Gift

ft*7ft

910
Qfift

960
QfiA

cwt;
QOC

935
935
QOK

935

Apr.

1,260
1,260
1,310
1,310
1,310

1,240
1,140
1,100
1,100
1,100

1,070
1,070
1,070
1,070
1,070

1,070
1,140
1,180
1,310
1,450

1,550
1,680
2,080
2,780
2,800

3,090
3,610
3,750
3,870
3,900

910
910
910
910
910

935
935
935
950
950

OSA

950
935
985
960

985
Qfift
935
960,
ofifi

Qfifl
ofin
960
960
960

960
960
985

1 040
1 040'

May.

3,330
3,060
2,620
2,230
2.230

2,340
2,450
2,560-
&S86
Ipoo
3,190
3,3%
3,470
3,470
5,280

5,080
5,080
6,250
7,720
9,310

9,870
9,870
9,870
9,870
9,870

9,870
10,400
10.400
11/980
11,900
9,310

1,100
1,100
1,140
1,220
1,260

1,290
1,310

%860,
MM)
2,120

2,340
2,230
o Afift

2,560
3,000

9 fiSfl

4,330
.4,790
4,790
47790

' E 9QA

5,590
6,250
6,250
6,250

6,250
6 7*>ft

7,720
 7,970
7,«H»
7,9W

June.

5,910
5,380
5,800
5,800
5,910

5,910
5,910--$730
5,380
5,380

5,280
4,980
4,790
4,600
4,600

4,600
4,420
4,240
4,070
3,900

3,750
3,610
3,610
3,470
3,330

3,260
3,160
3,060
2,930
2,860

5,380
5,380
5,180
5,380
6,970

7,720
«,<499,

11,900
13,700
13,400

14,000
14,600
15,300
16,-000
16,200

15,200
14,900
10 tuvi

19 AMI
ilm
12,200
13,700
14 onn
14,600
12,200

11,000
11,000
10,200
12.200
19 Cflfl

July.

2,740
2,680
2,620
2,450
2,450

2,340
2,340
2,.34Q
2,340
2,230

2,180
2,120
2,120
2,060
2,010

2,010
2,010
1,900
1,850
1,800

1,800
1,750
1,700
1,700
1,650

1,650
1,650
I,JSOft
i,-e»
1,550
1,550

11,600
12,500
13,100
12,200
11,600

11,000

MCi&W
9,870

10,200

9,870
9,310
o QAft

8,230
7,970'

7 sun
7 720
7^520
7,600
7 <Mfl

7,270
6,970
6,370
6,250
6,250

6,020
5,800
5,590
e oon
c ion

4,980

Aug.

1,550
1,360
1,400
1,500
1,600

1,500
1,500
1»50Q
1,50B
1,500

1,550
1,580
1,480
1,330
1,220

1,290
1,220
1,220
1,220
1,220

1,200
1,180
1,160
1,140
1,140

1,140
1,140
1,140

 1,140
1,140
1,140

4,980
4,980
4,790
4,790
4,600

4,600
4 600
4^20
4T420
4,240

4,240
4,240
o onn
3,900
3,750

3,750
3,610
o ^nrt

3,470
3,470

<* fwn
t ion
3,060
3,060
2,860
o oftn
o onn

2,800
9 finn
O Qfi{\

2,680

Sept.

1,070
1,070
1,070
1,140
1,180

1,360
1,180

,1.180
.1,180
1,140

1,100
1,080
1,070
1,070
1,070

1,070
1,070
1,040
1,040
i run

1,020
1,020
1,020
1,020
1,010

1,010
1,000
1,010
-1,-640
1,070

2,620
2 560
2,560
2,450
2,450

2,500
2,5t»

e 450
2^450

2,560
2,450
9 Qjn
9 ^Ift
2,230

2,230
2,120
O fhfiA

2^010
2,010

2,010
2,010
1 960
1*960
I'ofin

i Qftn
i Qfin
1 QAfl
i Qfin
1 900'

NOTE. Brace! figures show estimated mean discharge for periods indicated. Discharge est'mated 
Nov. 27,28, Dec. 21-28,1918, Jan. 1-11, Nov. 13, 26-30, Dec. 1-4, 7-27,1919, Jan. 8-10 and 22-24,1920.
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Monthly discharge of Yellowstone River at Corwin Springs, Mont., for the years ending
Sept. SO, 1919 and 1920.

Month.

1918-19.

April '
May

July..............................

The year... .................

1919-20. 
October...........................
November ............. L ..........

March.............................
April.... ..........................
May...............................

July...............................
August ............................

The year. ...................

Discharge in second-feet.

Maximum.

3,060 
1,960 
1,310 
1,040 
1,010 
1,240 
3,900 

11,900 
6,730 
2,740 
1,600 
1,360

11,900

1,160 
1,010 

910 
795 
823 
960 

1,040 
7,970 

16,200 
13,100 
4,980 
f2,620

16,200

ItfiTivmiiTn.

1,900 
1,140 
1.040 

960 
960 

1,010 
1,070 
2,230 
2,880 
1,550 
1,140 
1,000

960

910 
910

720 
795 
795 
910 

1,100 
5,180 
4,980 
2,680 
1,900

720

Mean.

2,350 
1,490 
1,170 
1,010 

969 
1,040 
1,760 
6,180 
4,550 
2,030 
1,320 
1,080

2,090

984 
944 
832 
753 
805 
896 
954 

3,930 
11,700 
8,410 
3,750 
2,230

3,020

Per 
square 
mile.

-

Run-off.

Inches.

r

i

0.374 
.359 
.316 
.286 
.306 
.341 
.363 

1.49 
4.45 
3.20   
1.43 
.848

1.15

0.43 
  40 
.36 
.33 
.33 
.39 
.40 

1-72 
4.96 
3.69 
1.65 
.95

15.61

Acre-feet.

144,000 
88,700 
71,900 
62,100 
53,800 
64,000 

105,000 
380,000 
271,000 
125,000 
81,200 
64,300

1,510,000

60,500 
56,200 
51,200 
4«,300 
46,300 
55,100 
56,800 

242,000 
696,000 
517,000 
231,000 
133,000

2,190,000

YELLOWSTONE RIVER AT INTAKE, MONT.

LOCATION. In NW. \ se«. 36, T. 18 N., R. 56 E., at Lower Yellowstone diversion dam 
at Intake, Dawson County, 18 miles below Glendive.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. January 1, 1911, to September 30, 1920. At Glendive, 18 

miles above, by War Department and Department of Agriculture 1893 to 1903, 
and by Geological Survey August 1,1903, to December 31, 1910.

GAGE*. Chain on north afeutment of dam .showing .depth of water on crest; read by 
Matt Griebler, employee of United States Reclamation Service. '.

DISCHARGE MEASUREMENTS. Made from bridge at Glendive or from ferryboat 100 
feet below dam.

CHANNEL AND CONTROL. Dam forming the principal control is a rock-filled timber- 
crib structure on fale fowidatwn, completed January 29, 1M&; 760 feet long, 
crosses the stream at right angles to current, and raises low-water level about i 
feet; specially designed to resist the destructive effects of ice by approach on a 
slope of 3 to 1;^ downstream" face ia-ogee-shaped and protected by-a-heavy rock 

. apron.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 4.3 feet May 29-30 (discharge, 26,400 second-feet); minimum stage, 0.7 
foot July 17 to August 1 and August 19-25 (discharge, 2,270 second-feet).

Maximum stage recorded during year ending September 30, 1920, 8.7 feet June 
19, 20 (discharge, 89,700 second-feet); minimum stage, 1.1 feet October 1-5 (dis­ 
charge, 3,660 second-feet).

1903-1920: Maximum stage recorded for open channel, 10.8 feet June 20, 1918 
(discharge, 126,000 second-feet); minimum stage in 1919.
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ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. Lower Yellowstone canal, which diverts water to irrigate 66,000 acres 

of land, heads at north abutment of dam. Of several diversions from main stream 
above station United States Reclamation Service Huntley project and Billings 
Carey Act project are the largest. There are also numerous diversions on tribu­ 
taries.

REGULATION. Yellowstone Lake and Shoshone reservoir on Shoshone River in Wyom­ 
ing form only important regulation above and control only small part of flood flow.

ACCUHACY. Stage-discharge relation pennanent except for periods when ice accumu­ 
lated on crest of dam. Rating curve is well defined. Gage read to tenths twice 
daily. Daily discharge ascertained by applying gage height to rating table. 
Records good except during periods affected by ice, for which they are fair.

The following discharge measurement was made by W. A. Lamb: 
September 16,1919: Gage height, 1.22 feet; discharge, 4,220 second-feet.

t>aily discharge, in second-feet, of Yellowstone River at Intake, Mont., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1....... 
2....... 
3....... 
4....... 
5.......

6....... 
7.......

9.......
10....... 

11.......
19

13....... 
14.......
15.......

16....... 
17.......
is
19....... 
20.......

O1

22....... 
23.......
24....... 
25.......

26....... 
27.......
28.......
29.......
30.......it.......

Oct.

9,540 
10,200 
10,500 
10,800 
10,800

10,500 
10,200
10,500
in snn
11,100

11,500 
11,500
10,800 
10,500
10,200

10,200 
10,200
9,540
9,540 
9,540

9,540
9,540 
9,540
9.540 
diift

9,540 
9,540
8,940
8.850
8,360
8,363

Nov.

8,360 
8,360 
8,360 
8,360 
8,360

8,360 
8,360
8,360
8,360
8,360

7,800 
7,800
7,800 
7,800

'7,800

7,800 
7,260
7,260
7,260 
7,260

7,260
7,260 
7,260
7,260 
7,260

7,260 
7, 2SO
7 260
7,200
7 260
.......

De?.

7,260 
7,260 
7,260 
7,260 
7,260

8,360 
7,800
7,800
8,360
8,360

7,800 
8,080
8,080 
7,260
7,260

7,800 
7,800
7 280
7,530
7,800

7 son
7,800 
7,260
7,260
7,800

7,260 
5,760
5,76&
5,760
6,240
6,240

Jan.

3,300. 
3,300 
3,300 
3,300 
3,300

3,300 
3,300
3,660
3,660
4,040

4,040 
4,040
4,440 
4,440
4,860

5,300 
6,000
6,240
6,240 
6,240

6,240
6,240 
6,740
6,740 
6,240

6,240 
6,240
6.240
5,760
5,7JQ
5,760

Feb.

-------

.......

.......

.......

.......

.......

.......

.......

Mar.

5,760 
5,760 
6,240 
6,240 
6,240

6,490 
6,740
6.740
6,740
6,740

6,740 
6,740
7,260 
7,800
7,8«0

8,360 
9,540
9,850

10,800 
11,800

12,500
12,900 
14,000
14.800 
15,300

16,000 
16,400
17,796-
18,300
18,600
18,«»

Apr.

18,600 
17,700 
16,800 
16,800 
16,000

16,000 
16,000
15,200
14,400
14,000

13,200 
12,200
11,100 
9,850
9,240

8,080 
7,260
6,490
5,530 
5,300

5,080
4,860
4,860
5,300 
6,490

7,800
7.260
it<»er
8.650
9,540

May.

10,200 
10,800 
11,100 
10,800 
9,540

9,240 
8,650
7,800
7,530
6,740

6,740 
6,490
6,000 
5,530
5,300

5,300 
6,000
7,530
8,940 

1Z,500

15,600
19,000 
20.900
21,900 
22,900

23,400 
24,400
25,400
25y«»
25,900
2^480

June.

23,400 
21,900 
20.900 
19,500 
19,000

16,800 
14,400
12,200
11,500
11,500

11,500 
10,800
10,800 
10,200
9,540

9,850 
10,800
10,500
9,850 
9,240

8,650
8,360
7,800
7,800 
7,260

7,000 
6.740
6,740
«,7®
«,?40

July.

6,240 
5,760 
5,300 
4,860 
4,410

4,440 
4,860
4,400
4,400
4,400

4,240 
3,480
3,300 
2,950
2,780

2,610 
2,270
2,270
2,270 
2,270

2,270
2,270 
2,270
2,270 
2,270

2,270 
2,270
2,270
2,270
2^7fi
2,270

Aug.

2,270 
3,300 
3,850 
4,860 
5,300

5,300 
6,490
6,490
5,760
5,530

5,080 
4^240
3,660 
3660*,
3,300

2.950 
2,950
2,610
2,440 
2,270

2,270
2,270 
2,270
2,270 
2,440

2,610 
2,610
2,610
2,610
2,fiU)i *,m

Sept.

2.780 
2,960 
3,120 
3,360 
3,300

2,950 
3,300
3,480
3,660
3,850

4,040 
4,040
4,440 
4,440
4,440

4,040 
4,040
4040
4 440 
4,440

4,440
4040 
4,040
3,660 
3,660

3,660 
3.660
3,«6fl
3,660z,m
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Daily discharge, in second-feet, of Yettowtane River at Intake, Mont., for the years ending 
Sept. 3d, 1919 and 1920 Continued.

Bay.

1919-20.
i.....:.
2.......
a.......
4.......

6.......
7.......
fi

9.......
10.......

12.......

14.......
15.......

16.......
17....... 
18.......
19.......
20.......

21.......
22.......
23....... 
24.......
25.......

26....... 
27....... 
28.......
29.......
30.......
31.......

Oct.

3,6^ 
3,660 
3,660 
3,660 
3,660

3,850 
4,040 
4,040 
4,040 
4,040

4,040 
4,240 
4,440 
4,860 
4,860

4,860 
4,860 
4,860 
4,860 
4,860

4,860 
5.300 
5,530 
5 760 
6,000

6,490 
6,740 
6 740 
6,740 
6,740 
6,740

NOT.

^740 
6,740 
6,740 
6,740 
7,260

7,260 
7,260 
7,260 
7,009 
6,740

6,740 
6,740 
6,740 
6,740 
6I740

7,000 
7,260 
7,800 
7,800 
7,800

7;SOO 
7,800 
7^800 
7,800 
7,800

8,080 
8,360 
8,360 
8,360 
8,360

Dec.

7,805 
7,530 
6,740 
6,740 
6,240

6,240 
6,240 
6000 
5,760 
5,760

; 5,760 
5,760 
5,760 
5,760 
5,760

5,760 
5,760 
6,490 
6,740 
6,740

6,740 
6,740 
6,740 
6,740 
6,740

6,490 
6,240 
6,240 
6,240 
5,760 
5,760

Jan.

5,760 
5760 
5,760 
S,7«9 
5,780

5,766 

6,000 

6^240

6,240 
6,240 
5,760 
5,760 
5, 760

5,760 
5,760 
5,760 
5,760 
5,760

8,760 
5,760 
5,796 
5,760 
5,760

5,760 
6,240 
6,240 
6,240 
6,240 
6,240

Feb.

.......

.......

.......

Mar.

........

........

j
.......

........

I
...... ,j........

Apr.

15,200 
14,400

11,500 
10,800

10,200 
K),200 
9,540

$'240

8*360 
8,030 
7,800 
8,360

8,360 
,8,940 
9,240 
9,540 
8,940

8,940

Q QAtlof vw
8,940 
8,650

8,360 
7,800 
7,800 
8,360 
8,360

May.

9,850 
12,20tf 
13,600 
11,500 
10, 900 :

10,800 
10,800 
12,2QO 
13,600

26, #0 
36,200 
47,900 
38,168 
28,000

25,400 
22.900 
20,400 
19,500 
20,900

21,900, 
23,400 
24,400 
24,900 
25,900

27,500 
30,800 
33,100 
36,800 
40,100 
42,200

Jose.

40,100 
3l! 100 
36,800 
34,300 
32,500

29,600 
36,400 
25900 
26/900 
28,600

41,500 
54,500

t ioo 
000, 

,600

70.600 74,500' 

75,300 
88,000 
W.7QO

,82^400: 
75,300 
65,200 
53,800 
50,800

49,400 
49,400 
53,800 
56,000 
58,200

July.

57,500
i64,'4flO 
60,600 
56,000 
62,900

66,800 
62,100 
53,800 
45,000 
42,900

40,100 
38,100 
36,800 
39,400 
42,200

36,200

29^ 600 
29,100* 
25,400

 24^900 
26,400 
25,900 
24,409 
22,400

20,900 
20,000 
19,000 
18,600 
17,700 
16,800

Aug.

16,400 
15,600 
14,400 
14,000 
13,200

12,500 
12,200
ii'soo
11,506 
10,800

11,500 
12,200 ll,200' 
13,600 
14,000

13,600 
12,500 
11,500 
10,800 
9,850

8,240, 
8,650 
8360 
7,800 
7,530

7,260 
6,740 
6J4JD 
6*740 
6740 
7,260

Sept.

7*530 
7*800 
7,800 
7260 
7,260

6,740 
6740 
7,530 
7.800 
8,080

6,080 
7,800 
7,630 
7^260 
6,740

6,490 
6,240 
6,240 
6,490 
6,490

6,240 
6,240 
6,240 
5,760 
5,760

5,760 
5760 
5,760 
6 240 
6 740

NOTE. Discharge Feb. 1-28,1919, estimated because of ice, at 4,800 second-feet. Stage-discharge relation 
affected by ice Feb. 1 to Mar. 31,1920; flow not computed. Gage-height record complete for the period.

Monthly discharge of Yellowstone River at Intake, Mont., for the years ending Sept. SO,
1919 and 1920..

Mouth.

1918-19.

May......................................................

July......................................................

September. ..............................................

The year...........................................

1919-20.

April......................................................
May.....................................................

July......................................................

Discharge in second-feet.

Maximum.

11,500 
81360 
8,360 
6,740

18,600 
18,600 
25,900 
23,400 
6,240 
6,490 
4,440

25,900

6,740 
8,380 
7,800 
6,240 

15,200 
47,900 
89,700 
66,800 
16,400 
8,080

Minimum.

8,360 
7,260 
5,760 
3,300

5,760 
4,860 
5,300 
6,249 
2,270 
2,270 
2,780

2,270

3,660 
6,740 
5,760 
5,760 
7,800 
9,850 

  25,900 
16,800 
6,740 
5,760

Mean.

9,990 
7,730 
7,370 
4,980 

o4,800 
10,500 
10/600 
13,300 
11,600 
3,310 
3,530 
3,770

7,640

'4,930 
7,390 
6,320 
5,«H> 
9,480 

23,900 
53,600 
37,500 
10,900 
6,810

Run-off 
in 

acre-feet.

614,000
460,000 
453,000 
306,000 
267,000 
$46,000 
631:000 
818,000 
690,000 
204,000 
217,000 
224,000

5,530,000

303,000 
440,000 
389,000 
363,000 
564,000 

1,470,000 
3, 180,000 
2,310,000 

670,000 
405,000

o Estimated.
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BIG TIMBER CREEK WEAR BIO TIMBER, HOST.

LOCATION. Near center of SW. i NE. J sec. 6, T. 2 N., R. 14 EM at Iverson ranch, 2£ 
miles below junction of forks of Big Timber Creek and 10 miles northwest of Big 
Timber, Sweet Grass County.

DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. April 13,1912, to September 30,1920.
GAGE. Wire on left bank 500 feet below Iverson's wagon bridge installed March 31, 

1918; read by William Iverson. From April 13,1912, to May 21,1917, used chain 
on left bank l^miles downstream; moved 600^feet upstream August 8,1917.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.  
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifting. No well- 

defined control. Right bank subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 4.55 feet at 7.40 a. m. May 29 (discharge, 274 second-feet); minimum- 
stage, 1.73 feet at 8.05 a. m. September 27 (discharge, 10 second-feet).

Maximum stage recorded during year ending September 30,1920, 6.61 feet on 
Junel6 (discharge, 766 second-feet); minimum stage, 1.89 feet October 1 (discharge, 
13 second-feet).

1912-1920: Maximum stage recorded, 6.9 feet early on the morning of July 15r 
1918, as determined by high-water marks at gage (discharge, 1,960 second-feet);, 
stage of minimum flow, 2.65 feet March 20,1915 (discharge, 7 second-feet).

ICE. Stage-discharge relation seriously affected by ice for short periods.
DIVERSIONS. Numerous irrigating ditches divert water both above and below the 

gage.
REGULATION. None.
ACCURACY. Stage-discharge relation shifting. Rating curve used from September 

1,1919, to June 5,1920, well defined; curve used from June 21 to September 30, 
1920, well defined below 600 second-feet; shifting-control method used Oct. 1 to 
Aug. 31,1919, and June 6-20,1920. Gage read to hundredths once daily. Daily, 
discharge ascertained by applying gage height to rating table. Records fair.

Discharge measurements of Big Timber Creek near Big Timber, Mont., during the years 
ending Sept. SO, 19W and I92&.

Date.

1918.

1919. 
Apr. 30
May 23

July 22
Sept. 24

Hadefcy-

C.S. Heidel............

.....do..................

.....do..................
C. 8. Heidel............
Heidel and Lamb ......

height.

Feet. 
2.26

3 no
4.08
3.10
2.56
1.83

Dis­ 
charge.

Sec.-ft. 
25.0

66
165
49.8
27.4
11.5

Date.

1920.

July 12
Sept. 2

Made by 

0.8. Heidel............
G.H.Ellis...... .......
.....do..................

heil&t.

Feet. 
6.14
5.45
4.51

-Dis­ 
charge.

See.-ft. 
528
220

43. »
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Daily discharge, in second-feet, of Big Timber Creek near Big Timber, Mont,, for the years 
ending Sepfc $9, 1919 and 1920.

Day.

1918-19. 
I.............
2.............
3.............
4.............
5.............

6.............
T.. ...........
B.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25..............

28..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8.....:........
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

28..............
27..............
28..............
29..............
30..............
31..............

Oct.

80
79
74
72
80

89
81
78
74
6$

64
62
57
59
57

55
60
58
56
51

51
49
47
46
44

42
41
39
37
42
40

13
14
15
15
16

16
15
15
16
1*

16
19
19
19
18

18
19
19
18
18

18
20
18
17
19

22
21
20
20
20
16

Nov.

42
43
41
38
45

, 36
' 3*
* *r

37
36

41
33
36
36
36

31
31
29
30
29

28
23
13
12
21

21
35
22
33
37

19
21
21
19
20

21
19
18
20"" 21

20
24
28
27
24

36
34
28
26
27

28
28
36
34
27

24
22
27
30
34

Dec,

27
27
27
28
28

26

25
25
21

18
16
22
27
24

22
17
17
18
26

26
23
22
21
25

25
25
26
21
21
22

.rJan.

22
22
22
23
26

23
19fc.-.as-
21
21

21
22
17
21
23

22
21
21
21
19

18
19
19
18
19

20
21
25
24
22
20

21
21
16
17
19

21

22

22
20
20
21

18
21
20
20
17

21
21

21

21

21

Feb.

17
18
16
25
23

27
18

?,- 25
21
22

19
18
18
19
18

22
24
17
18
18

17
22
18
13
13

13
13
13

21
20
17
19
20

20
21
18

|.

21
24
23

25
21
22
18
17

20
21
20
20

22
20
20
20

Mar.

13
15
20
20
25

30
26
32
33
33

40
30
24
28
32

32
28
25
32
22

37
33
29
38
30

26
24
28
36
37
4R

21
20
19

21

23
23

21
22
22

24

25
24

26
34
37
34
36

OQ

36
36
<M

36
37

Apr.

an
36
36
18
46

37
37
28
26
31

31
24
29
25
28

26
28
37
37
43

56
49
51
58
67

76
67
68
on
66

35

37
39
49
78
78

73
82
75
80
94

so
84
80
73
75

73
78
80
78
sn

May.

67
56
47
40
41

47
44
40
40
47

46
39
39
48
42

62
66
60
111
165

214
224
197
216
234

272
248
261
274
238
95

84
124
Q4
139
94

113
127
139
139
180

224
347
190
261
288

316
316
316
302
274

248
288
288
316
288

212
212
274
316
261
248

June.

57
48
46
W
53

64
51
46
41
36

32
51
71
64
57

S3
.78
67
63
68

63
64
59
52
49

53
51
51
52

, 49

201
190
ion

170
201

201
261
316
384
288

347
636
688
638
587

766
no
631
408
426

444
413
592
626
408

97Q
188
334
515
515

July.

37
40
53
63
54
4">

46
40
30
24

32
32
32
32
26

31
31
33
40
36

29
27
32
33
32

30
30
29
24
65
69

712
676
K7O

444
473

392
413
321
1Ai

383

  338
317
226
O1 0

226

238
238
272
286
286

268
248
178
144
142

142
132
130
121
121
140

Aug.

53
37
40
36
33

30
21
25
24
28

28
26
30
27
9fi

24
22
21
21
21

20
19
19
19

17
17
17
18
18
17

128
110
110
100
100

84
on
82
 TE

89

Si

142
95
sn
80

63
56
56
49
4Q

43
42
42
48
47

47
47
45
51
45
45

Sept.

17
19
18
19
21

32
24
20
21
21

19
17
15
14
14

14
14
14
13
11

13
12
12
12
11

10
10
11
11
11

45
40
At)

44
39

39
39
39
39
39

36
33
33
39
44

41
38
32
38
43

38
38
38
38
38

32
32
32
32
32

. NOTE. Braced figures show esttoated mean discharge for periods indicated when stage-discharge rela­ 
tion vrasafleete^by Dee. : Disd&arl&^tfaaated or interpolated Oct. 1,25-28, Dec. 23,26,30,31,1918, Jan. 1, 
3,16, 25,26,30, Feb. 13, 20.23, Mar. 14,17, May 24, June 14, July 12,13, Sept. 16, Oct. 27, NOT. 21,29,1919, 
June 14, Aug. 21, Sept. 8,9,11,16,1920.
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Monthly discharge of Big Timber Creek near Big Timber, Mont., for tJte years ending
Sept. 30, 1919 and 19m.

Month.

' 1918-D9. 
.October. .................................................

December. ...............................................

February. ...............................................
March. ..-. ............................,................;...
'Aprfl.. ...................................................
May...............................,..:..................
June.....................................................
July.....................................................

September ...............................................

The year ...........................................

1919-20. 
October. ........ ....... \ ......'.......... ... r ............

March....................................................

,May........................................:............

July.....................................................

September ...............................................

Discharge in second-feet.

Maximu^

84 
45 
28 
26 
27 
45

- Jl
83 
65

272

22 
36 

;24

94 
347

  769 
712 
142 '45

Minhaum.

37 
12 
16 
17 

,13 '13 
24 
39 
32 
24. 
17 
10

10

1 13 
18 
16 
17 
19 
35 
84 

170 
121 
42 
32

Mean.

58.9 
32.3 
23.3 
21.1,

, ^ 18.8- 
r 29.1 

43.7 
117 
55.6 
37.0 
24.9 
15.7

40.0

17.5 
25.4 
20.6 
20.3 
26.8 
60.8 

226 
418 
295 
71.6 
37.7

Run-off in 
acre-feet.

3.620 
1,920 
1.430 
1,300 
1,040 
1,790 
2,600 
7.190 
3,310 
2,280 
1.530 

931

28,900

1,080 
1,510 
1.270 
1,170 
1,650 
3,620 

13,900 
24,900 
18,100 
4,400 
2,240

SWEETGRAS6 CREEK ABOVE KELVH-LE, MONT.

LOCATION. Near center of sec. 27, T. 5 N., R. 13 E., on T. S. Lavold's ranch^ 9 miles 
northwest of Melville, Sweet Grass Count}'.

DRAINAGE AREA. -453 square miles (measured ofi,topographic map).
RECORDS AVAILABLE. August 21, 1913, to September 30, ,1920; May 5, 1907, to 

December 31, 1912, for station at 0. M. Rein's ranch in SW. i sec. 24, T. 5 N., 
R. 12 E., 17 miles northwest of Melville. No diversions or tributaries between 
two stations.

GAGE. Vertical staff on left bank three-quarters o! a mile above ranch house; read by 
T. S. Lavold.   '

DISCHARGE MEASUREMENTS. Made by wading or from bridge near observer's house.
CHANNEL AND CONTROL. ^Bed composed of gravel and boulders; may shift during 

high water. No well-defined control. Banks not subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30,1919, 1.9 feet at 10.30 a. m. May 22 and 30 (discharge, 390 second-feet); mini­ 
mum stage, 0.1 foot November 25 to 30 (discharge, 3 second-feet).

Maximum stage recorded during year ending September 30, 1920, 2.59 feet 
June 15 and 17 (discharge. S48 second-feet); minimum stage, 0.28 foot February 
20 to March 6 (discharge, 7.4 second-feet).

1907-1912: Maximum.stage recorded at old section, 5.15 feet June 1, 1908 (dis­ 
charge, 1,490 second-feet); minimum stage, 1.42 feet April 18-19,1911, and April 
23-30, 1912 (discharge, 8.6 second-feet).

1913-1920: Maximum stage recorded at present site, 2.85 feet at 3 p. m. June 11, 
1918 (discharge, 1,510 second-feet); minimum stage, recorded for 1919.

ICE. Stage-discharge relation probably affected by ice for short periods.
DIVERSIONS. Two small ditches divert water above gage; quantity diverted1 

negligible.



YBLLOWSTONE BIVER BASIN.

REGULATION. None.
ACCURACY. Stage-discharge relation permanent, affected by ice. Rating curve well 

defined.. Gage read once daily to half-tenths during 1919 and to hundredths 
during 1920. Daily discharge ascertained by applying gage height to rating table. 
Records good.

Discharge measurements of Sweet»grass Creek   above Melville, Mont., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1919. 
Aug. 29
Dec. 9
Apr. 30
May 23
July 22
Sept. 24

Made by 

W. A. Lamb...........
C.S.Heidel.. ;.........
W. A. Lamb:..........
.....do..................
C.S.Heidel............

Gage 
height.

Feet. 
0.93
.65
38

1.85
.80
.57

Dis­ 
charge.

Sec.-ft. 
74
20.4
11.2

362
47.5
21.8

Date.

1920. ^

July 12-
Sept. 2

Made by 

G.H. Bills..... ........
.....do.................

Gage 
height.

Feet. 
2.21
1.81
.78

Dis­ 
charge.

Sec.-ft. 
574
338

51

Daily discharge, in second^feet, of .Swcetgr'asz "Creek above Melville, Mont., for 
ending Sept. SO, 1919 and 1920.  

'. Day-

1918-1919. 
1......... ....
2..............
3..............
4....... . . ..
5..............

6....... . . .
7........... ..
8..............
9..............
10..............

11... .
12..... . ... ..
13..............
14...
15..............

16..............
17..............
18....... ... ..
19..............
20..............

21..............
22... . .
23..............
24....... . . .
25..............

26..............
27..............
28......... . ..
29..............
30..............
31..............

Oct.

127
127
127
127
127

116
105
105
105
105

105
105
105
105
105

105
105
105
76
76

76
76
76
76
76

76
76
70
76
76
76

 Nov.

76
76

.66 .
58
58

49
42
42
42
42

35
35
35
35
35

35
24
20
17.0
14.2

9.8
6.5
5.0
5.0
3.0

3.0
3.0
3.0
3.0
3.0

Dec.

8.0
11.5
11.5
11.5
17.0

24
24
24
22
24

24 -
42
35
35
35

35
24
24
24
17.0

17.0
17.0
11.5
11.5
11.5

11.5
11.5
11.5
8.0
8rO
8.0

Jan.

- 5.0
5.0
5.0
5.0

35

17.0
17.0
17,0
11.5
11.5

11.5
11.5
11.5
11.5

. 11.5

11.5
11.5
11.5
11.5
11.5

14.2
14.2
14.2
14.2
11.5

11.5
11.5
14.2
14.2
13.6
13.1

Feb.

12.6
12.1
11.5
11.5
11.5

11.5
11.5
14.2
17.0
14.2

11.5
11.5
14.2
14.2
14.2

14.2
11.5
11.5
11.5
11.5

11.5
11.5
11.5
11.5
11.5

11.5
11.5
11.5

Mar.

11.5
11.5
11.5
11.5
11.5

11.5
11.5
11.5
9.8
8.0

, 8.0
11.5
11.5
17.0
17.0

17.0
17.0
11.5
11.5
11.5

11.5
11.5
11.5
11.5
11.5

11.5
11.5
11.5
11.5
20
20

Apr.

17.0
14.2
14.2
11.5
11.5

11.5
11.5
11.5
11.5
11.5

1L5
11.5
9.8
9.8
8.0

8.0
8.0
8.0
8.0
11.5

11.5
11.5
11.5
11.5
11.5

11.5
11.5
11.5
11.5
11.2

May.

11.5
11.5
11.5
11.5
11.5

11.5
11.5
11.5,
11.5
11.5

66^
66
66
66
105

105
105
105
140
268

336
390
363
363
363

363
336
336
363
390
336

June.

152
127
127
127
116

116
127
127
140
127

127
127
152
152
140

liO
140
140
140140"

140
127
127
140
140.

127
116

, 116
105
105

July.

95
105
105
105
105

95
95
76
66
66

66
66
66
58
58

49
49
49
49
49

49
48
46
46
42

42
42
42
42
49
49

Aug.

46
46
42
38
38

35
35
35
35
35

35
35
35
33
33

30
33
33
33
30

24-
24:24'
24
24

20
20
20
20
20
23

Sept.

24
26
30
30
30

24
24
24
24
24

24
24
24
24
24

24
24
24
30
30

24:  - 24
 ::   24

-=23
. 24

24
24
24
24
24

...  ;..
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Daily discharge, in second-feet, of Sweetgrass Creek above Melville, Mont., for the years 
-. ending Sept. SO, 1919 and 1920 Continued,

Day.

1919-1920. 
1..... ........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21......... ....
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

25
25
25
25
25

, 23
23.
23
23
23

oo

23
23
20
20

20
1Q

19
23
23

23
25
27
27
27

27
27
23
25
27
23

Nov.

15
13
13
16
1Q

IT-
19
19
19
oo

OK

97
25
25
97

27
97
25
25
25

23
23
25
25
oe

25
OO

23
oo
23

Dec. Jan.

12
12
12
15
15

16
?0
17
16
16

19

12
12
12
19

16
17
15
14
12

19

12
12i*>
12

12
19

11
9 A
9 A
Q vf

Feb.

12
11
11
16
9 4

12'12
12
*O

fO

19
12
12
o 7

fi 7
e n
o n
8.0
7.4

7.4
7 A
7.4
7.4
7.4

7.4
7.4
7.4
7.4

Mar.

7.4
7.4
7.4
7.4
7.4

7.4
st n
8.0
ft ft
o n

ft ft
» ft

8.0
11
8.0

8.0
a 7
8.7
8.0
8.0

10
11
11
11
11

10
10
11
11
11
12

Apr.

8.0
10
11
11
11

11
12
13
14
15

19
12
12
12
12

12
12
11
11
11

11
11
11
11
16

17
20
22
23
23

May.

23
19
17
17
17

17
17
22
17
23

51
51
42
45
51

51
51
25
131
156

156
156
250
250
243

229
190
308
336
299
250

June.

243
167
162
156
151

196
286
341
644
686

773
788
788
817
848

825
848
577
577
577

262
577
714
577
428

254
254
254
788
610

July.

512
577
577
544
825

825
825
235
254
274

352
341
346
346
299

346
346
299
34A
299

299
299
299
299
167

167
173
170
173
173
167

Aug.

141
141
141
141
141

141
, «1
m
117
117

117
117
117
117
117

117
119
119
119
119

74
74
56
56
60

56
60
60
74
74
60

Sept.

60
48
48
48
33

38
38
38
38
38

38
38
38
38
38

38
38
38
28
28

28
28
28
28
28

28
28
28
28
28

NOTE. Stage-discharge relation affected by ice Jan. 30 to Feb. 2, and December 1-31, 1919; discharge, 
for December not computed.

Monthly discharge of Sweetgrass Creek above Melvttle, Mont., for the years ending Sept.
30, 1919 and 1920.

Month. .

1918-19. 
October..................................................

December. ...............................................
January.. ................................................

March....................................................
April.....................................................
May.....................................................
June.......................................... ... ......
July.....................................................

The year............................... ............

1919-20. 
October ..................................................
N ovember ...............................................

February ................................................
March....................................................
April.....................................................
May.....................................................

July.....................................................
Ausjust. ..................................................

Discharge in second-feet.

Maximum.

127 
76 
42 
35 
17 
20 
17 

390 
152 
105 
46 
30

390

27 
27 
20 
13 
12 
23 

336 
848 
825 
141 
60

Minimum.

76 
3.0 
8.0 
5.0 

11.5 
8.0 
8.0 

11.5 
105 
42 
20 
23

3.0

19 
13 
9.4
7.4 
7.4 
S.O 

17 
151 
167 
56 
28

Mean.

96.7 
29.4 
19.3 
12.6 
12.3 
12.5 
11.2 

166 
131 
63.5 
30.9 
25.0

51.2

23.7 
22.3 
13.2 
9.86 
9.03 

13.3 
113 
506 
360 
103 
35.7

Run-off in

5,950 
1,750 
1,190 

775 
683 
769 
666 

10,200 
7,800 
3,900 
1,900 
1,490

37,100

1,460 
1,330 

812 
567 
555 
791 

6,950 
30,100 
22,100 
6,330 
2,120
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JSWEETGAASS CREEK BELOW MELVILLE, MONT. . - :

XOCATION. Near middle of south line of sec. 27, T. 4 N., R. 15 E., at Crum ranch, 
one-fourth mile above head of diversion canal of Big Timber Carey project and 6 
miles southeast of Melville, Sweet Grass County.

DRAINAGE ABE A. 137 square miles (measured on topographic maps).
HECORDS AVAILABLE. April 1, 1909, to November 10, 1916, and August 8, 1917, to 

September 30, 1920; May 4, 1907, to April 1, 1909, at Adam's ranch 2£ miles 
downstream.

<jAGE.7-Oy^eirhanguag chain gage on left bank about 100 feet west of Crum's house; 
read by Rttjth b. Crum. :   . ' ' " '

DISCHARGE MEASUREMENTS. Made by wading or from highway bridge half a mile 
above gage.

 CHANNEL AND CONTROL. Stream bed of clean gravel; bar producing riffle about 300 
feet around a bend below gage likely to shift. Eight bank low; subject to over­ 
flow during high stages; left bank is a cut bank at the gage and not overflowed 
at that point; may be subject to overflow about 200feet below gage.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending Septem­ 
ber 30, 1919, 3.01 feet at 8 a. m. May 30 (discharge, 512 second-feet); minimum 
stage, 1.12 feet August 16,17, and 18 (discharge, 8 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.72 feet at 
8 a. m. June 12 (discharge, 1,020 second-feet); minimum stage, 1.40 feet at 10 
a. m. April 27 (discharge, 31 second-feet).

1909-1920: Maximum stage recorded, 4.2 feet June 27, 1916, determined from 
high-water marks (discharge determined from extension of rating curve, 1,700 
second-feet); minimum stage recorded, 1.12 feet August 16, 17, and 18, 1919 
(discharge, 8 second-feet).

ICE. Stage-discharge relation seriously affected by ice; data insufficient to warrant 
estimates of flow.

DIVERSIONS. There are adjudicated rights from Sweetgrass Creek amounting to over 
500 second-feet, and numerous ditches divert water both above and below the sta­ 
tion. The diversion canal of the Big Timber Carey project has a capacity of 600 
second-feet and diverts into two connecting storage reservoirs, one of 6,000 and 
the other of 12,000 acre-feet capacity.

REGULATION. None.
AcctrRAGT.-^tag^tescharge relation fairly permanent, during 1919; not peraaaHent 

during 1920. Rating curve used October 1, 1918, to September 30, 1919, fairly 
well defined; shifting-control method used for 1920. Gage read to hundredths 
twice daily until September 4,1920, after which it was read once daily. Daily 
discharge ascertained by applying mean daily gage height to rating table. Rec­ 
ords fair.

Discharge measurements of Sweetgrass Creek below Melville, Mont., during the years 
ending Sept. SO, 1919_and 1920.

Date.

1919.

Apr. 30
May 23
July 22
Sept. 24

Made by 

W.A. Lamb.... .......
.....do.................
C. S. Heidel............
Heidel and Lamb ......

&,
Feet. 

1.60
1.34
2.63
1.42
1.25

Dis­ 
charge.

Sec.-ft.
48.8
23.8

323
34.4
18.3

Date.

1920. 
Apr. 27

July 12
Sept. 2

Made by  '

G.H.EIIis.... .........
.....do.................

Gage 
height

Fett. 
1.40
3.01
2.59
1.42

Dis­ 
charge.

Sec.-ft. 
30.9

551
387

. 53
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Daily discharge, in second-feet, of Swe&gross Creek below Mdville, Mont., for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-49. 
1............. ......
2..... ..............
3...................
4... ................
5...................

6. ..................
7...................
8......  ........ "
9...................

10...................

11.......:...........
12...............:...
13...................
14....'...............
15...................

16.;.................
17...................
18......;............
19. ..................
20...................

21
22...................
23...................
24...................
25...................

26.........:......:..
27...................
28...................
23...................
30...................
31...................

Day.

1920. 
I............
2............
3............
4.. ..........
5............

6............
7............
8... .........
9............

10............

11............
12............
13............
14............
15............

May.

Oct.

149 
131 
124 
117 
117

98 
79 
74 
71 
66

64 
  62 

61 
59 
57

59 
10698- 
88 
84

82 
80 
80 
80 
80

77 
77 
76 
76 
76 
74

June.

264
224 
224 
256 
352

448 
544 
641 
763 
506

923
987 
843 
899 
813

Nov.

76 
76 
70 
68 
76

80 
80 
54
57 
66

69 
6fr. 
66 

' 66 
66

62 
60 
59 
59 
59

58 
61 
71 
59

July.

635 
749 
701 
628 
609

437 
317 
264 
345
.364

364 
364 
326
282 
313

Dec.

57 
57

52 
52 
50 
50
54

57 
' 71 

74 
59 
49

46 
77 
64

Aug.

66 
68 
65 
56 
60

60 
59
58 
57 
63

69 
102 
92
76 
76

Mar.

58 
36 
26

20 
IS 
30 
38 
34 
42

Sept.

60 
52 
47 
49 
49

47 
54 
47 
46 
46

45. 
42 
44 
42 
43

.Apr.

36 
30 
41 
29 
29

29
28 
28 
26 
26

27 
26 
26 
25 
2fr

25 
26 
29 
32 
^0

30 
26

32

37
38 
29 
30 
25

May.

20 
20 
25 
32 
20

22 
21 
21
18 
16

16 
17
25 
26
27,

27 
19 
27 
31
84

268 
277

319

316 
,313 
397 
388 
512 
162

Day.

1 
1
.1 
1 
2

2 
2 
2 
2 
2

2 
2 
2 
2 
3 
3

1920. 
5............
7............
8 -

9............
0. ...........

1. ...........
2..... .......
3............
4............

6.......;.....
7............
8............
9............
0.... ........
!.... ... ...

June.

131
85 
62
56
47

43 
44 
36 
36 
32

36 
45 
62 
53 
53

57
58 
56 
49, 
47
48" 
44 
36 
37 
38<

44 
39 
46
48. 
45

May.

/

338 
422 
432 
345

July.

38 
41 
65 
62 
59

43 
41 
39 
37 
34

34 
34 
40 
41 
36

33 
36 
31

, 31 
SO

30 
39 
36 
39 
86

36

... 56 
52 
46:

June.

792 
708 
490 
304 
326

317 
432 
701 
635 
432

364 
326 
331 
564
602

A<ug.

43
38 
37 
37 
35

33 
33 
27 
33 
29

27 
22 
16 
13 
11

W 
10 
8 

10 
13

13 
- 13 
. 20 

17 
-19
19' 
20 
16

-. i!6 
17 
18

Jaly.

220 
224 
196 
228 
192

186 
166 
156 
146 
^26

112 
100 
92 
92 
82 -73

Aug.

70 
70 
7ft 
73 
73

73 
61 
60 
57 
52

51 
56 
57 
50 
49 
51

Sept.

»
24 
24 
24 
21

1» 
21 
21 
21 
20

20 
19 
19 
1ft 
1*

17
17 
16 
16 
Ifr

19 
19
i&
1ft 
19

19 
20 
23 
23 
23

8ep't.

43 
39 
40

.......
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MontMydisduxrge ofSweetgrasa Creek below Melville, Mont.,for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
October. . ................................................
November 1-24 ..........................................

March 23-31. .............................................
April....................................................
V&r.... .................................................
June......................................................
July.................................... ................

September ...............................................

1923. 
May 28-31........ .......................................

July.....................................................

Discharge in second-feet.

Maximum.

149 
80 
77 
58 
41 

512 
131 
65 
43 
24

432 
987 
749 
102
54

Minimum.

57 
54 
46 
18 
25 

1 
32 
30 

8 
16

336 
224 

73
49 
39

Mean.

84.6 
66.0 
57.9 
33.6 
29.1 

133 
50.4 
39.9 
21.7 
19.7

384 
534 
293
64.7 
45.8

Run-off 
in 

acre-feet.

5,200 
3,140 
1,720 

600 
1,730 
8,180 
3,000 
2,450 
1,330 
1,170

3,050 
31,800 
18,000 
3,980 
1,640

58,500

CLARK FORK HEAR CLABK, WYO.

LOCATION. About sec. 8, T. 56 N., R. 102 W., at highway bridge 9 miles below mouth 
of canyon and 4 miles south of Clark, Park County. Nearest tributary, Pat 
O'Hara Creek, enters 400 feet upstream.

DRAIH^OE AREA. 929 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. April 20,1919, to September 30, 1920.
GAGE. Chain fastened to downstream bridge railing; read by Peter Rockvam. 

Datum lowered 0.50 foot August 8, 1919, and 0.50 foot September 24, 1919, to 
avoid-negative readings; all gage heights referred to latter datum.

DISCHARGE MEASUREMENTS. Made from three-span bridge.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders, which may 

shift. Control at gravel bar several hundred feet downstream; apparently per­ 
manent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 5.7 feet at 7 a. m. May 29 (discharge, 6,940 second-feet); minimum stage, 
0.70 foot from 6 p. m. September 26 to 8 a. m. September 28 and 7.30 a. m. Septem­ 
ber 29 (discharge, 195 second-feet).

Maximum stage recorded during year ending September 30, 1920, 5.95 feet at 
6.20 a. m. June 14 and 15 (discharge, 7,490 second-feet); minimum discharge prob­ 
ably occurred during winter.

DIVERSIONS. Practicallyno diversions from. Clark Fork above station.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 

200 and 7,000 second-feet. Gage read to hundredths twice daily. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records excel­ 
lent.
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Discharge measurements of Clark Fork near Clark, Wyo., during the years ending Sept.
1919 and

Date.

1919. 
Tune 19
Aug. 8
Sept. 24

Made by 

P.V.Hodges...........

Gage 
height.

Feet.
2 ftfl

1.19
79

Dis­ 
charge.

Sec.-ft. 
1,630

Oftft

220

Date.

1920. 
May 21

Made by 

P. V.Hodges.... ......

J. B. SpiegeL. ..........

height

Feet. 
2.98
5.71
1.55

Dis­ 
charge,

Sec.-ft. 
2,060-
6,95»

561

Daily discharge, in second-feet, of Clark Fork near Clark, Wyo., for the years ending- 
Sept. SO, 1919 and 1920.

Day.

1919. 
1.... . ...
0

4...........
5...........

6...........
7...........

g
10...........

11...........
12...........
13...........
14
15...........

Apr. May.

......1,060
090

...... «68
9Sf>
7fift

...... 680

...... 680

...... 664

.. .. 895

...... 832

...... 850

...... 1,130

......1,150

......1,320

....... 2/290-

June.

2,370 
1,830 
1,730 
1,710 
1,800

1,960 
2,330 
2,120 
2,060 
1,760

1,860 
1,890 
1,890 
1,830 
1,8«0

July.

940 
895 
850 
760 
760

680 
640 
600 
600 
530

530 
530 
530 
530 
530

Day.

1919-20. 
1..... ...............................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11.....................................
12....................................
13....................................
14
15.. .......... ........................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Aug.

600 
640 
530 
500 
470

420 
370 

, 370 
370 
395

350 
330 
310 
310 

' 310

Oct.

210
225 
225 
240 
225

225 
225 

- 225 
420 
225

225 
225 
225 
225 
225

225 
225 
225 
225
225

225 
225 
225 
225 
225

225 
255 
272 
290 
290 
255

Sept.

225 
272 
330 
310 i 
530

445 
395 
350 
350 
310

290 
290 
290 
290 272'

Day.

1 
1 
1 
1
2

2 
2 
2 
2 
2

2 
2 
2 
2 
3 
3

Nov.

255 
272 
255 
290

1919. 
6...........
7...........
8...........
9...........
0.. .........

1. ..........
2...........
3.. .........
4
&.... .......

6...........
7...........
8...........
9...........
0.. .........
1...........

Apr.

175 
175 
170 
170 
182

195 
195 
225 
225 
225

225 
195 
195 
24& 
255

255 
255 
240 
225 
228

240 
225 
225 
210 
195

210 
210 
225 
272 
255

Apr.

430

410 
44S 
544 
760 
832

940 
868 
850 

1,170 
*} »»

May.

272 
310 
290 
290 
350

395 
420 
395. 
600 
760

990 
895 
640 
689- 
850

940 
1,320 
1,&60 
1,800 
1,900

2,330 
2,540 
2,260 
2,690 
2,540

2,120 
2,260 
3,000 
3,160 
3,160 
2,690

May.

.2,620

.2,760

.3,080

.4,020
4,840

5.310 
5,540 
5,500 
4,840 
5,270

5,160 
5,600 
6,520 
6,730
MOO

.3,580

June.

2,120 
1,610 
1,610 
1,730 
2,400

2,690 
3,330 
4, 740. 
5,700 
5,900

6,810 
6,520 
6,730 
7,160 
7,160

7,W 
7,160 
5,500 
4,740 

-4,200

4,560 
5,500 
6,310 
6,310 
5,500

4,380 
4,200 
4,740 
5,120 
5,500

Jane.

1,760 
1,730 
1,710 
1,730 
1,550

1,430 
I 280 
1,200 
1,170 
1,130

1,060 
1,100 

990 
990

,9«e

July.

530 
530 
470 
470 
445

420 
420 
395 
395 
395

395 
395 
370 
420 

,480 
600

July.

5,120 
3,700 
6,310 
6,310 
5,700

4,930 
4,380Atm
4,020 
4,740

4,380 
4,200 
4,020 
4,020 
4,<I20

3/8i«L 
3,330 
3,«70 
4,020 

-3-,i«

3,670 
3,330 
3,000 
2,540 
2,260

2,120 
2,260 
2,120 
1,860 
1,860 
1,860

AUg.

310 
290 
290 
290 
290

290 
272 
272 
272 
272

255 
255 
255 
355 

-310 
2«8

Aug.

1,860 
1,990 
1,860 
1,860 
1,730

1,490 
1,370 

,1,280 
1,370 
1,490

1,490 
1,610 
1,490 
1,260 
1,260

1,150 
1,100 
1,040 

940 
850

760 
745 
730 
715
700

685 
670 
655 
640 
600 
565

Sept,

272: 
272 
272: 
272 
25&

240 
240. 
225 
225- 
210

210- 
195 
19& 
195- 
21»

Sept.

565- 
50O 
47D 
445 
445

420' 
470 
445. 
445- 
47D

445- 
445 
42O 
420. 
420

395 
370 
396 
370- 
370-

370 
37O 
395. 
395 
39»

395 
37» 
350 
42O 
395

NOTE. Discharge, Apr. 1-3,1920, estimated; Aug. 22-28, interpolated.
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Monthly discharge of dark Fork near Clark, Wyo.,for the years ending Sept. 30,1919 and

Month.

1919. 
April 20-30......... ......................................
May..-.-. ............................................

July......................................................

1920. , 
October..................................................

May......................................................

July................ ......................................

Discharge in second-feet.

Maximum.

1,240 
6,730 
2,370 

940 
640 
530

420 
290 
272 

3,160 
7,160 
6,310 
1,990 

566

Minimum.

410 
664 
960 
370 
240 
195

210 
255 
170 
272 

1,610 
1.860 

565 
350

Mean.

772 
2,980 
1,630 

551 
343 
281

239 
268 
217 

1,450 
4,890 
3,790 
1,160 

419

Run-off 
in 

acre-feet.

16,800 
183,000 
97,000 
33,900 
21,100 
16,700

368,000

14,700 
2,130 

12,900 
89,200 

291,000 
233,000 
71,300 
24,900

PKYOK CREEK AT COBTTRN, MONT

LOCATION. In SE. \ sec. 35, T. 1S., R. 27 E., on Crow Indian Reservation at Coburn, 
Yellowstone County, 12 miles southwest of Billings and 13 miles above mouth of 
creek.

DRAINAGE AREA. Not measured.
RECORDS A VARIABLE.-^e^tember 13, 1911, to September 30, 1920.
GAGE. Chain on left bank, opposite observer's house; read by Harry Foster and 

H. R. Horsley.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed composed of gravel and clay. Principal control is 

gravel bar which forms a riffle at low stages about 300 feet below gage; affected by 
growth of moss at times. Banks subject to overflow at extreme high water.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 7.30 feet at 8 a. m. August 2 (discharge, 344 second-feefi; no flow June 
30, July 6-21,' July 25-31.

Maximum stage recorded during year ending September 30, 1920, 10.37 feet at 
7.15 p. m. May 12 (discharge, 740 second-feet); minimum stage, 3.57 feet at 7 
a. m. July 30 (discharge, 7 second-feet).

1911-1920: Maximum stage recorded, 9.9 feet May 20, 1912 (discharge, 746 
second-feet); minimum discharge in 1919.

ICE. Stage-discharge relation .seriously affected by iee; record .discontinued during 
winter.

DIVERSIONS. Water sufficient to irrigate approximately 1,000 acres near Pryor is 
diverted 30 miles above Coburn.

ACCURACY. Stage-discharge relation affected by growth of moss in 1919; permanent 
during 1920. Rating curve used from October 1, 1918, to June 3, 1919, well 
defined above 20 second-feet; shifting-control method used for remainder of year. 
Curve used during 1920 well defined between 20 and 2,00 second-feet. Gage read 
twice daily to half-tenths during 1919 and to hundredths during 1920. Daily dis­ 
charge ascertained by applying daily mean gage height to rating table. Records 
fair.
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Discharge measurements of Pryor Creek at Coburn, Mont., duffing the years ending Sept.
SO, 1919 and 1920.

Date.

1919. 
May 1

Made by 

W. A. Lamb...........
.....do..................

Gage 
height.

Feet. 
4.19
3 ec

Dis­ 
charge.

Sec.-ft. 
42.7
2.6

Date.

1920. 
Apr. 27

Made by  

W. A. Lamb...........

Gage 
height.

Feet.
4.77
4.04

Dis­ 
charge.

Sec.-ft. 
92
32.9

Daily Hsc\arge, in secml-feet, of Pryor Creek at Coburn, Mont., for the years ending Sept.
30, 1919 and 1920.

Day.

1918-19. 
1...... .....................
2...........................

4...........................
5...........................

6...........................
7...........................
8........... ................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21..........................!
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28............................
29...........................
30...........................
31...........................

Oct.

79
66
53
53

53
53
53
53
57

77
61
55
53
53

53
53
61
70
53

61
53
53
53
53

61
61
61
61
61
79

Nov.

70
70
70
74

177
122
79
74
70

74
72
70
70
66

61
61
61
61
57

61
61

Mar.

79
61

Apr.

59
53
53
53
53

53
47
45
45
45

45
53
53
45
45

45
45
45
45
45

45
45
45
45
45

45
45
45
45
45

May.
 

45
45
45
.45
45

45
45
45
45
45

45
45
45
55
70

66
49
45
45
45

45
45
45
45
45

38
34
31
24
24
24

June.

24
24
24
20
16

16
13
11
10
10

10
10
9.6
3.6
9.2

9.2
8.8
8.8
5.3
5.3

5uO
5.0
4.7
4.7
4.4

4.4
4.1
4.1
1.4
.0

July.

1.2
1.2
1.2
1.2
1.2

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.2
1.2
1.2
.0

.0

.0

.0

.0

.0

.0

Aug.

31
251
79
24
3.5

2.0
3.5
3.5
3.5
6.5

6.5
4.1
5.0
6.5
6.5

4.1
2.0
3.5
6.5
6.5

8.0
10
10
10
14

10
10
12
24
20
14

Sept.

14
10
10
14
14

14
14
10
10
10

14
14
14
14
14

14
12
12
14
14

14
14
14
14
14

14
14
16
24
17
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Daily discharge, i if Mdtit;,for the years ending Sept. 
SO.,'1919 and. 1920 Continued.,

Day.

1919-20. 
1. ..........................
2. .......i ...;.^. .......
3.....................
4................. . '
S-. ...................

6...................... . .
7.....................
8;....^..^..;......:...;.;.
.............................
10........................

11...........................
12...........................
13.. .......... 4 .. ............
14............................
15.. .......... ..H........... -

». . ........ ...............
17.   ..,...,,. .....,.....,.;.,

18.............'...:.;..;.....; 
19...........................
20...........................

21............... . .
22.. ;......!......... ...'A.'..
23...........................
24...........................
35........ ...................

26..................:........
27...........................
28...........................
29............................
30...........................
31....................... ...

Oct. ,

" 24

24
24
24
30

' 38

Tl&
25
24

24
24
24
24
28

34
38
38
oo

1 - - *

.; 

- , .

NOT. ,

.

Mar.

..

-

Apr.

i

94
106
215
1Q9

May..

129
106
99
91
87

92
87
92
91' 92

476
605
413
336

149
144
146

136

138
196
132
125
110

1»
109
106
104
106
106

June,!

114
102
96

;«6

,93

7*
81
74

66
89
57
19
47

49
67
85 
87
67

47
49
49' 47
44

47
42
39
39
119

July.

63
. 55
47 in
42

39
3d1 43
44179~

202
192
152

  146
116

«0
5247' 
42
34

52
34
IS
22
1»

28
18
11
11
10
20

-f    

AU&,

22
23
28
28
20

16
22
20
20   "'   sef

30
25,

2$l
,  25

-28'
.28
28 
28
29

29
»
,30
80
90

30
-34
45.

.-45
39
37

Sept.

32
34
30
31
34

37
32
30
32
32

32
-32
34
37
32

. 32
32
38 
36
34

33
32
32
42
45

44
42- 39
30r
39

NOTK.  Discharge interpolated Aug. 18-23, 1920; estimated, Sept, 19-SO, 192§.

Monthly dteharge of Pryor Creek at Cobwrn, Mont., for the years ending Sept. ,3$, 
- and 1920.

1919

: Month.

1918^19. 
October. .................................................

March 30-31........................ ......................
April.....................................................
Mav

July......................................................
SnpteTnbr

1919-20. 
October 1-19.............................................
April 27-30.. ....... ......................................
May.........;............................................

July......................................................

September .....................  . .........................

Discharge ia seeond-fe«t.

Maximum.

79 
177 
79 
59 
70 
24 
1.2 

251 
24

38 
215 
605 
119 
202 

45 
45

MiniTymrr),

53 
57s
24 

.0 

.0 
2.0 

10

24 
94 

. 87 
39 
10 . 
16. 
30

Mean.

58.7 
77.0 
70.0 
47.4 
44.2 
9.72 
.28 

19.4 
13.7

28.3 
152 

, "181 
67.6. 
60.3 
27;«. 
35.0

' ^uii-off 
,in 

acre-feet.

^,610 
3,360 

278 
2,820 
2,720 

578 
17.2 

1,190 
815

1,060 
1,200 
9,900 

. 4 020

::»
2,080

202724 23 WSP 596  12
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&XVSB AT KIVKHTOIT WTO.

LOCATION. In sec. 2, T. 1 S., R. 4 E., at Mghway bridge three-quarters of a mile 
east of Riverton? Fremont County. Popo Agie River ,unites with Wind River 
to form the Big Horn three-quarters of a mile below.

DRAINAGE AREA. 2,320 square miles (measured on base map of Wyoming; scale, 
1 :500,000).

RECORDS AVAILABLE. May 15,1911, to October 31,1912; A^il 1,1-915, to September 
30, 1920. From May 14, 1906, to November 1, 1908, s&tioh maintained at 
Walker's ferry 1 mile ab6ve present station. No streams enter between; records 
directly comparable. . r

GAGE. Friez water-stage recorder installed April 4, 1917, referred to chain gage on 
downstream side of first pier bent from left bank used previously; inspected by 
Reclamation Service employees.

DISCHARGE MEASUREMENTS. Made from bridge.
CHANNEL AND CONTROL. Bed composed of sand and gravel. Control at gravel bar 

just below gage; shifting. Right bank is overflowed'at extreme high water.
EXTREMES OF DISCHARGE. Maximum stagpiecorded during year ending September 

30,1919, 9 feet at 10 a. m. May 31 (df^nBge,  2,2$0;8econd£feet); mSttteu*tf:<iiB^ 
charge occurred during winter.

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 1L3 feet at 8 p. m. June 10 (discharge, 8,800 second-feet); minimum dis­ 
charge occurred during winter.

1966-4908; 1911-1912; 1915-1920: Maximum discharge recorded, 12,300 second- 
feet on June 14,1906. Minimum discharge recorded, 226 second-feet on February 
27,1919. . ,.

ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. Water is diverted from Wind River and its tributaries for the irrigation 

of about 35,000 acres. Under the Wyoming law of 1 second-foot for 70 acres this 
would require 500 second-feet. ' - / :  

REGULATION. None.
ACCURACY .. Stage-discharge delation not permanent; affected by ice during winter. 

Rating curves used as follows: October 1, 1918, to March 15, 1919, well defined; 
March 16 to June 15 and June 20 to September 30,1919, fairly well defined curves. 
Standard rating curve for 1920 fairly well defined; applied indirectly during year. 
Operation of water-stage recorder satisfactory except as shown in footnote. Daily 
discharge ascertained by applying to rating tables daily mean gage height ob­ 
tained by inspection of recorder graph. Records for 1919 good except for periods 
of missing gage heights, for which they are fair; records-for 1920 fair.

Discharge measurements of Wind River near Riverton, Wyo., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Jan. 3D
Feb. 27
May 12 
June 13
Sept. 28
Dec. 19

Made by 

P.V.Hodges..........

.....do ............... 

.....do...........;.......

.....do..................

height.

Feet. 
o7.60
07.22

7.12 
7.42
7.06

o7.95

Dis­ 
charge.

Sec.-ft. 
238
226
610 
869
489
357

Date.

1920. 
Feb. 9
May 15
June 25 
July 15

Aug. 23

Made by 

.....d'o.....g............. 
J. B. Spiegel. ..........
H. D. Comstock &. . . . . .
.....do...... ............

height.

Feet. 
07.20

7.33
9.97 
9.31
8.48
7.65 
7.20

Dis­ 
charge.

See.-ft. 
273
682

5,820 
3,890
2,190
1,040 

628

o Stage-discharge relation affected by ice. 6 Engineer, U. S. Reclamation Service.
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Daily discharge, in second-feet, of Wind River near Riverton, Wyo., for the years ending
Sept. SO, 1919, and 1920.

Day.

1918-19. 
1..........
2..........
3..........
4..........
S...........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14...:......
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
2g.. ........
29..........
30..........ai. .........

1919-20. 
1... .......
2..........
3..........4.-. ...-..:..
5..........

«,. ........
7..........
8......:...
9..........

10..........

ll".. ........
12..........
13..........
14..........
15.,, .......

16..........
17,........'.
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

*.. ........
27..........
28..........
29..........
30..........
31..........

Oct.,

788
812
806
794
794

800
800
830
818
806

782
752
740
740
729

718
. 724

800
874
794

764
' 746

729
724
702

690
685
680
680
680
680

535
538
568
615
615

594
580
574
562
556

538
539
540
541
542

543
544
544
544
526

496
502
496
502
502

500
496
478

. 460
442
418

Nov.

670
665
660
650
650

(Ufl
630
630
636
630

619
641
630
608
576

576
550
523
497
471

420
yyn

348
325
305

305
305
305
325
325

406
418

Jan.

238

Feb.

226

Mar.

235
250
268
268
268

268
268
268
285
305

305
305
305
285
305

325
368
380
400
420

427
418
430
445
445

440
427
420
418
425
440

400

490

520

'

412

Apr.

470
470
445
455
470

445
427
400
384
389

372
368
420
480
500

500
480
465
455
475

490
475
485
550
731

773
745
642
574
717

345
300
250
247
244

240
245
250
310
389

466
406
378
372
412

406
356
315
275
250

250
280
320
345
335,

345
340
345
418
412

May.

838
717
662
630
580

544
512
490
485
610

586
598
787
752
780

928
965

1,040
1,120
1,200

1,280
1,370
1,S40
1,700
1,700

1,750
1,800
1,900
2,170
2,220
2.220

418
424
454
424
418

478
514
568
556
615

664
816
800
744
692

728
872

1,160
1,360
1,410

1,830
2,040
2,310
2,680
3,000

2,920
2,840
3,430
3,960
4,340
3,789

June.

1,750
1,370
1,120

965
898

845
801
950
852
815

815
815
794
766
759

731
731
745
738
819

826
847
838
830
822

814
806
798
798
805

2,920
2,760
2,840
3,000
3,600

4,440
5,180
6,280
7,540
7,650

7,880
7,650
7,650
7,760
7,650

7,420
7,300
6,960
6,280
5,730

5,620
5,840
6,280
6,390
6,060

5,290
4,540
4 fun
4,860
5,180

July.

798
770
763
798
784

766
749
749
735
693

728
707
746
784
784

798
819
840
826
805

749
700
679
686
728

896
910
875
854

1,100
1,780

5,070
5,180
5,620
5,950
5,730

5,510
5,180
4,750
4,340
3,960

4,010
4,060
4,060
3,870
3,960

3,780
3,870
3,960
3,870
3,690

3,520
3,600
3,520
3,340
3,180

3,090
3,000
2760
2,520
2,310
2,380

Aug.

1,?80
1,580
1,530
1,390
1,160

1,140
1,060

980
945
914

884
853
822
791
770

742
728
735
728
693

686
644
612
600
624

630
644
644
672
693
658

2,880
2,450
2,380
2,310
2,310

2,170
$040
1,980
1,980
1,860

1,860
1,980
1,980
1,680
1,520

1,520
1,520
1,4W
1,360
1,310

1,310
1,210
1,060
1,020

970

961
979

1,010
1,010

925
848

Sept.

644
686
819
798
784

869
910

1,020
980
945.

896
864
826
7W
79S

784
756
749
735
700

721
ess
644
600
558

622
498
486
492
528

760
699
664
650
643

650
692
816
832
784

713
692
706
587
568

550
532
532
556
601

629
667
685
678
664

629
608
574
W4
562

NOTE. No gage-height record Oct. 1 to Nov. 6, Nov. 15-18,1918; Mar. 1-3,5-6, 8-11,13-14,16.18-20, 23, 
26-26,28,30 to Apr. 4,13-18, May 18-21 23, June 23-27, July 6,13, Aug. 10-13, Oct. 12-18,26,1919: Apr. 19-23, 
July 11,1920. Discharge determined by comparison with flow of BigHorn River at Thermopolis. Stage- 
discharge relation affected by ice Nov. 19-20,1918; Mar. 1-15,1919. ^Discharge based on temperature and 
gage-height records and observer's notes. Daily discharge not computed during  winter.
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Monthly discharge of Wind River at Riverton, Wyo., for the years ending Sept. SO, 1919,
and 1920.

Month.

'- 1918-19.

March....................................................
April.....................................................
May.....................................................

ttfer...... ................................................

1919-20.

March....................................................
April.....................................................
May.. ....................................................

July.................................................:...

Discharge in second-feet.

Maximum.

874 
670

445 
773 

2,220 
1,750 

' 1,780 
1,780 
1,020

2)220

615

466 
4,340 
7,880 
5,950 
2,450 

832

7,880

Minimum.

680 
305

235 
368

486

418

240 
418 

2,760 
2,310

.848 
532

Mean.

757 
516 
287 
231 
235 
349 
501

,1,110
875 
819 
 885 
736

' 611

530 
374 
355 
379 
332 
554 
328 

1,520 
5,770 
3,990 
1,590 

650

1,370

Run-off 
in 

acre-feet.

46.500 
30,700 
17,600 
14,200 
13,100 
21,500 
29,800 
68/208 
53,"» 
50,400 < 
54,400 
43,800

442,000

32,600 
22,300 
21,800 
23,309 
19,100 
34,100 
19,500 
93,500 

343,000 
245,000 
97.800 
38,7t»

991,000

NOTE. Mean discharge for winter bas*ed on discharge measurements, weekly gage heights, temperature 
records, and comparison with flow of Big Horn River at Thermopolis.

BIO HOBS RIVER AT THEBMOPOLIS, WYO.

LOCATION. In sec. 36, T. 43 N., R. 95 W., at highway bridge between Thermopolis 
and Hot Springs, Hot Springs County. Nearest tributary, Buffalo Creek, enters 
3 miles upstream.

DRAINAGE ARKA. 8,080 square miles (measured on base map of Wyoming, scale 
1:50^000).

RECORDS AVAILABLE. May 28, 1900, to December 31, 1905; June 30, 1910, to Octo­ 
ber 7, 1912; April 1, 1915, to'September 30, 1920. State engineer maintained 
station at this point during 1913 and 1914.

GAGE. Chain on downstream handrail on bridge, installed May 4, 1916, at datum 
1 foot lower than staff used previously; read by Miss Gladys Johnson.

DISCHARGE MEASUREMENTS. Made from two-span bridge.
CHANNEL AND CONTROL. Bed composed of coarse gravel and small boulders. Con­ 

trol for low'and medium stages short distance below; slightly shifting at inter­ 
vals; high-water control is vertical walls of canyon entrance half a mile down­ 
stream. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending Septem 
ber 30, 1919, 4.7 feet at 8 a. m. June 1 (discharge, 5,000 second-feet); minimum 
stage, 1 foot at 6 p. m. January 23 (discharge, 375 second-feet).

Mixiovim stage recorded during; year ending Septembar 30, 1923, 9.7 feet at 
5 p. m. June 14 (discharge, 13,800 second-feet); minimum discharge, 416 second- '1 
feat oa December 11, 1919, when stage-discharge relation was affected by ice.

1900-1905; 1910-1920: Maximum stage recorded, 13.4 feet at 7 p. m., June 24., 
1917 (discharge, 19,400 second-feet); minimum discharge recorded, 150 second- 
feet January 14, 1918.
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ICE. Stage-discharga relation slightly affected by ice for short periods. ,
DIVERSIONS. Prior to July 1, 1915, adjudicated diversions of 16 second-feet from 

Big Horn River above station and 214 second-feet below. In addition, adjudi­ 
cated diversion of 366 second-feet for power above station.

REGULATION. None.
ACCURACY. Stage-discharge relation slightly shifting. Rating curve used for each 

year well dafined; shifting-controlmethod used July 1 to September 30, 1919, and 
May 21 to July 31, 1920. Gage read to hundredths twice daily. Daily discharge 
ascertained by applying daily mean gage height to rating table. Records good 
except for pariods of shifting control and when affected by ice, for which they are 
fair. .

discharge measurements oj Bij Horn River at Thermopolis, Wyo., during the years end­ 
ing Sept. SO, 1919 and 1920.

Eate.

1918. 
Pec. 15

1919. 
Feb. 25
May 11
Kept. 27

Made by  

P. V. Hodges. .........

J.B.Spiegel. ..........

Gage 
height.

Feet. 
1.28

1.22
1 CU

1.86

, Dis­ 
charge.

3ec.-ft. 
462

435
905
922

Date.

1919. 
Dec. 18

1920. 
Feb. 13
May 18

Sept. 3

Made by 

.....do.................
P. V.Hodges. .........

Spiegel and Grosbach . .

Gage 
height.

Feet. 
a2.90

1.14
3.20
5.90
1.88

Dis­ 
charge.

Sec.-ft. 
495

444
2,700
7,7<»

981

« Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Big Horn River at Thermopolis, Wyo., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.... .........
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
it.:...........
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25

26.............
27.............
28.............
29.. ...........
30............
31.............

Oct.

1,080
1,130
1,130
1,130
1,130

1,130
1,180
1,130
1,280
1,280

1,230
1,230
1,180
1,130
1,130

1,080
1,080
1,080
1,280
1,390

1,230
1,180
1,130
1,080
1,080

1,030
1,030
1,030
980
980
980

Nov.

980
980
QOfl

980
935

oas
935
935
890
845

' 845
845
son
845
845

845
845
800
760
760

845
800

510
484

484
A&A

510
535
532

Dec.

685
562

590
720

720
760
760
760
760

720
650
535
462
462

475
475
475
467
458

454
450
445
441
434
AOA

430
405
405
405
390

Jan.

390
390
405
405
ion

390
405
423
434
423

441
445
450
454

  462

462
iff)
462
484
462

441
405
390
423
441

441
462
484
484
484
535

Feb.

510
462
423
441

423
405
390
405
405

423
423
441
441
462

441
423
423
423
441

462
441
462
462
iff)

423
423
441

Mar.

462
462
462
341
462

462
484
510
510
510

484
484
510
562
620

650"650

650
720
760

760
845
845
845
845

845
760
720
720
720
720

Apr.

720
760
760
720
720

720
760
760
720
650

620
562
685
650
685

685
620
590
620
562

590
685
685
720
845

1,030
1,280
1,280
1,230
1,080

May.

1,130
1,390
1,280
1,230
1,230

1,130
980
935
845
845

845
890
890

1,030
1,230

1,280
1,620
1,880
1,620
2,040

2,700
3,190
3,190
3,190
3,190

3,020
3,020
3,190
3,380
3,850
4.340

June.

4,840
3,850
2,860
2,200
1,880

1,500
1,390
1,180
1,280
1,390

1,390
1,280
1,280
1,230
1,280

1,130
1,030
1,390
1,280
1,280

1,230
1,280
1,280
1,280
1,280

1,280
1,280
1.230
1.130
1,130

July.

1,130
1,180
1,130
1,130
1,130

1,130
1,130
1,080
1,030
1,130

1,030
1,030
1,030
1,080
1,390

1,130
1,080
1,030
1,130
1,080

1,080
980
935
935
890

935
1,280
1,230
1,230
1,180
2.610

Aug.

3,600
3,270
2,610
2,120
1,960

1,680
1,560
1,440
1,340
1,230

1,180
1,180
1,130
1,080
1,080

1,030
980
980
980
935

890
890
890
845
760

760
800
800
845
890
845

Sept.

845
800
800

1,080
1,130

1.C80
1,130
1,230
1,390
1,390

"1,340
1,230

l'l30
1*880

1,080i,ok>
1,030
1,130
i;&S6

1,080
1,130
1,030
935
935

890
890
845
800
AAA800
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Daily discharge, in second-feet, of Big Horn River at Thermopolis, Wy6.,for the years 
ending Sept. SO, 1919 and 1&20 Continued.

Day.

1919-20. 
1.... .........
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

J6.... .........
17.............
18.............
19.............
20

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

884
954

1,030
1,180
1,390

1,370
1,330
1,300
1 400
1,'560

1,180
1,180
1,280
1,210

1,250
1,170

1,130
1,140

1,110
1,170
1,130
1,100
1,150

1,150
945
740

1,030
1,080
1,010

Nov.

1,070
927
954

1,020
1,040

981
1,010
1.020

936
639

597
584
646
566
876

900
1,010
1,050
1,020

927

868
892
900
900
945

945
828
530
514
578

Dec.

597
572
542
530
»9
530
508
475
455
425

416
425
425
425
435

455
475

502
514

502
502
502
508
519

542
611
604
597
590
611

Jan.

660
425
475
502
450

450
425
425

' 450
450

ARf\

475
475
502
502

475
c/y>

502
560
1W\

530
530
530
530
450

820
700
530
475
502
560

Feb.

625
660
74/n
860
780

625
590
560
530
502

560
625
475
475

475
560
502
502
475

530
560
590
625
560

530
502
450
425

Mar.

450
450
425
475
502

590
502'450

450
820

1,530
4,360
4,200
6,010
7,660

4,200
4,520

945
1,040

900

3,040
S,020
6,340
5,350
3,370

2,540
2,220
1,530
1,130
1,040
1,040

Apr.

1,140
1,020

828
772
716

684
692
828

1,050
1,220

1,250
1,290
1,260
1,110
1,240

1,360
1,280
1,220
1,020

884

900
892

1,180
1,190
1,240

1,210
1,170
1,190
1,330
1,510

May.

1,580
1,570
1,670
1,900
1,970

2,000
2,140
2,530
2,250
2,250

2,510
2,970
3,110
3,190
3,140

2,860
2,530
2,660
3,070
3,580

3,770
4,440
5,180
5,560
5,980

6,500
6,470
6,240
6,690
7,610
8,520

June.

9,130
7,860
6,570
5,960
5,550

6,110
7,260
8,630

10,100
12,000

13,400
13,800
13,100
12,500
12,400

12,400
12,200
11,900
11,400
9,890

8,190
7,780
7,940
8,270
8,600

8,220
6,980
6,360
6,950
6,900
.......

July.

7,500
7,500
7,500
7,500
7,500

7,500
7,160
6,840
6,340
5,840

5,350
5,020
4,690
4,860
5,180

5,020
4,860
4,860
5,020
5,020

4,860
4,690
4,520
4,200
4,030

4,030
4,200
4,200
3,860
3,370
2,710

Aug.

2,540
2,380
2,380
2,380
2,380

2,380
2,070
1 ADA

2,070
2,220

2,380
2,540
2,540
2,220
2,070

1,790
1,930
1,930
1,930
1,930

1,660
1,530
1,530
1,530
1,290

1,290
1,240
1,180
1,240
1,180
1,130

Sept.

I i^ft
1 040

om
900
ftfiA

900
900
945
990

1 040

1,080
1,080
1,080
1,040

945

860
860
900
860
860

860
945
945
990

1,040

1,080
1,130
1,080

900
860

NOTE. Stage-discharge relation affected by ice Dec. 16,1918, to Jan. 4,1919; Jan. 7-9,11-15,17-18, Feb. 2S 
to Mar. 1, Dec. 3-26,1919: discharge computed from discharge measurements, temperature and gage-height 
record, afiid observer's notes.

Monthly discharge of Big Horn River at Thermopolis, Wyo.,for the years ending Sept. 30,
1919 and 1920.

Month.

1918-19.
Opfnfoor

April.....................................................
May . ... .....

July.....................................................

The year. ..........................................

1919-20. 
October..................................................

January .... .........

ApriL....................................................
May......................................................

July.....................................................

Discharge in second-feet.

Maximum.

1,390 
980
760 
535 
510
845

1,280 
4,340 

  4,840 
2,610 
3,600 
1,390

4,840

1,560 
1,070 

611 
820 
860 

7,660 
1.510 
8?520 

13,800 
7,500 
2,540 
1,130

13,800

Minimum,

980 
484 
390 
390 
390 
441 
562 
845 

1,030 
890 
760 
800

390

740 
514 
416 
425 
425 
425 
684 

1,570 
5,550 
2,710 
1,130 

860

416

Mean.

1,130 
flS5 
540 
440 
436 
628 
766 

1,950 
1,580 
1,140 
1,310 
1,060

985

1,160 
856 
510 
511 
565 

2,360 
1,090 
3,760 
9,280 
5,350 
1,900 

967

2,360

Run-off in 
acre-feet.

69,500 
46,700 
33,200 
27,100 
24,200 
38,600 
45,600 

120,000 
94,000 
70, MO 
80,690 
63,100

713,000

71,300 
50,900 
31,400 
31,400 
32,500 

145,000 
64,900 

231,000 
552,000 
329,000 
117,000 
57,500

i, no, COD
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BIG HORN RIVER HEAR HARDIH, MONT.

LOCATION. In NW. J sec. 19, T. 1 8., R. 34 E., at highway bridge on Crow Indian 
Reservation, half a mile above junction of Big Horn and Little Horn rivers and 
2 miles from Hardin, Big Horn County.

DRAINAGE AREA. 20,700 square miles. .
RECORDS AVAILABLE. ^une 16, 1904, to September 30, 1920.
GAGE. Chain attached to downstream side of highway bridge; read by H. R. Kean. 

A temporary staff gage 20 4feet farther downstream was used October 11 to No­ 
vember 22, 1913, and readings rflttuced to datum of chain gage; November 23, 
1913, to November 30, 1917, chain gage on upstream side of Chicago, Burlington 
& Quincy Railroad bridge nearly and referred to same datum.

DISCHARGE MEASUREMENTS. Made from highway bridge or from ice cover during 
winter.

CHANNEL AND CONTROL. Bed composed of gravel; slightly shifting. Control at 
bar composed of gravel and boulders 200 feet downstream; shifting at intervals. 
Banks high and not subject to overflow except at extreme stages.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 5.15 feet June 3 (discharge, 5,420 second-feet); minimum stage recorded, 
2.28 feet July 15-18 (discharge, 516 second-feet).

Maximum stage recorded during year ending September 30, 1920, 9.52 feet at 
9 a. m. March 16 (stage-discharge relation affected by ice, discharge not com­ 
puted); open channel flow, maximum stage in open water, 8.21 feet June 18 
(discharge, 25,500 second-feet); minimum stage 2.48 feet November 28 (disr 
charge, 619 second-feet).

1904-1920: Maximum stage recorded, 9,8 feet'June 17, 1908 (discharge, 40,800 
second-feet); minitnuni stage recorded in 1919.

ICE. Stage-discharge relation affected by ice; discharge computed from discharge 
measurement, daily gage heights, temperature records, and observer's notes.

DIVERSIONS. Water diverted few miles above station by private irrigation company 
to irrigate land on west side of river. Water is also diverted from Shoshone 
River at Corbett dam, Wyo., by United States Reclamation Service, and many 
private ditches divert water from tributaries above station.

REGULATION. Shoshone reservoir above Cody controls flow of Shoshone River, an 
important tributary of the Big Horn.

ACCURACY. Stage-discharge relation shifting at intervals. Two well-defined rating 
curves used during 1919; curve used from March 22 to September 30, 1920, well 
defined between 1,200 and 24,000 second-feet. Gage read to hundredths once a 
day, with occasional readings twice daily. Daily discharge ascertained by .apply­ 
ing gage height to rating table. Records good except during periods affected by 
ice for which they are fair.

Discharge measurements of Big Horn River near Hardin, Mont., during the years ending
Sept. 30, 1919 and 1920.

Date.

1918. 
Oct. 12

1919. 
Feb. 24 
Mar. 11

20
Apr. 1
May 1 

24
June 28 
Aug. 7
Sept. 4
NOY. 15

Made by 

W.A. Lamb.. .........

.....do.................

.....do.................

.....do......;..........

.....do.................

.....do..... .......... ̂ . 

.....do.................

.....do................. 

...:.do.. ...............

.....do.................

.....do.................

Gage 
height.

Feet. 
4.36

03.30 
04.15
03.95

 > Q/\

,a95
4.96
2.99 
3.68
ft 50

03.68

Dis­ 
charge.

See.-ft. 
2,990

1,310 
2,040
2,260
2,270
2,370
4,750
1,020 
2,040

629
1,620

Date.

1919.
Nov. 29
Dec. 18 

1920.

20
Feb. 10

29 
Mar. 18
June 13 
July 2
Aug. 7

Made by 

W. A. Iamb...........
.....do................. 

.. ...do.. ............... i
A. H. Tattle...........

Edwards and Tut tie. . . 
W.A. Lamb...........
.....do................. 
.....do.................
A. ELTnttie .........

A
Feet.
o2.83
04.78 

04.45
04.42
04.87
04.44. 
6.02
7.71 
6.94
4.20
2.69

Dis­ 
charge.

Sec.-ft. 
642

1,960 

1,670
1,660

. 1.920
901 

8,450
31.600 
15,800
,4.150
il,420

a Stage-discharge relation affected by ice.
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Daily discharge, in seeond'feet, of Big Horn River near Hardih, Mont., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. .........
2..........
3..........
4.;.1......
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14.......;..
15..........

16..........
17..........
18..........
19. .........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30.......... 
31..........

1919-20; 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16.......... 
17.. .......
18..........
19..........
20.......... 

21..........
22..........
23..........
24..........
25..........

26.......... 
27..........
28..........
29..........
30..........
31..........

Oct.

3,600
4,070
3,450
3,450
3,600

2,90ft
2,900
2,900
2,780
2,780'

2,780
2,860
2,780
2,780
2,780

2,660
2,660
2,660
2,550
2,550

2,550
2,550
2,550
2,440
2,440

2,440
2,440
2,440
2,440
2,440 
2,440

1,260
1,330
1,480
1,£00
1,500

1,550
1,700
1,980
2,100
2,100

9 inn
2,100
2,350
2,400
2,260

2,260 
2,260
2,260
2,230
2,180 

2,180
2,180
2,260
2,180
2,100

2,100 
2,100
2,100
2,100
2,100
2,100

Nov.

2,440
2,440
2,440
2,440
2,440

2; 440
2,550
2.660
2,660
2,550

2,550
2,550
2,440
2,440
2,440

2,340
2,240
2,240
2,240
2,140

2,140
1,950
1,770
1,770
1,610

1,540
1,470
1,410
1,410
1,610

2,100
2,100
2,100
2,100
2,100

2,100
2,100
2,100
2.100
2 1IYI

O 1Af|

1,080
1 260
l'*40
l'620

1,860 
2,100
2,100
2,100
2,430

2,350
2,260
2,260
2,260
2,260

2,260
746
619
642
630

Dec.

1,610-
1^.690
1,690.
1,770
1,860

1,860
1,860
1,950
1,950
1,950

1,950
1,920
1.890
1,860
1,860

1,770
1,610
1,470
1,540
1 1FA\

1,410
1,240
1,240
1,240
1,240

1,240
1,300
1,300
1,300
1,300 
1,240

785
785
825
825
825

785
745
710
745

' 825

785
710
710
785
965

1,330 
1,550
1,960
1,940
2,100 

2,260
2,260
2,260
2,260
2,260

2,430 
2,430
2,430
2,430
2,430
2,100

Jan.

1,240
1,240
1,240
1,350
1,350

1,410
1,470
1,470
1,730
1,810

1,890
1,890
1,970
1,970
1,890

1,970
1,890
2,050
1,970
1,970

1,970
1,970
2,130
2,130
1,730

1,890
1,810
1 n-n

2,050
2,0£0 
1,890

1,920
1,760
1,670
1,680
1,680

1,680
1,540
1,460
1,460
1 OQA

1 460
l'460
l'540
1*540
1^610

1,680 
1,760
1 840
1,920
1,660
1 ruin

1 460
i* ion
1,010
1,010

1,120 
1,250
1,610
1,680
1,760
1,920

Feb.

1,660
1,500
1,430
1,430
Ij580

1,580
1,580
1,580
1,580
1,890

2,050
2,050
1,970
1,890
1,730

11730
1,730
1,730
1,810
1,660

1,430
1,430
1,290
1,310
1,290

1,290
1,220
1,040

.......

1,920
1,920
1,920
1,920
1,920

2,000
2,330
2,160
1,920
1 WX\

1,920
1,920
1,920
1,920
1,920

1,840 
1,920
2,240
3,160
2,240 

2,410
2,500
2,410
2,330
O OAft

2,080 
1,760
1 190'900

   -  - T

Mar,

1,160
1,160
1,040
lt<)40
1,160-1

1,290
1,360
1,290
1,430
1,660

2,040
1,810
1,660
1,660
1,660

1,730
2,050
2,460
2,730
2,260

2,380
2,920
3,120
3,020
3,020

2,640
2,460
2,460
2,460
2,S80 
2,300

820
910
910
910
740

740
700
910

1,610
2,240

3,160
5,310

........

8,450
7,780
6,210 

6,590
11,200
14,000
14,300
13,100

9,700 
7,680
6,020
5,240
4,550
3,940

Apr*

2,210
2,210
2,130
2,130

-2,130

2,050
2,050
1,970
1,970
1,970

1,970
1,«70
1,730
1,730
1,660

1,660
1,660
1,660
1,660

1,580
1,580
1,500
1,430
1,430

1,500
1,730
2,210
3,020
3,330

3,480
3,370
3,170
3,070
2,980

2,890
2,790
2,790
2,790
2 Ton

3,170
3,270

3,580
3,580

3,580 
3,370
3,270
3,270
3,370 

3,480
3,370
2,980
2,980
3,480

3,480 
3,480
3,480
3,690
3,800

May,

2,380
2,550
2,460
2,550

.-2,820

2,550
2,210
2,050
2,050
1,730

1,660
1,660
1,730
1,580
1,660.

1^730
2,050
2,920
3,330
3,840

4,330
4,330
4,680
4,860
4,920

4,770
4,330
4,190
4,330
4,330 
4,330

3,480
3,480
3,800
3,800
3,800

4,030
4,150
3,920
4,280
A ?on

5,060
8,260
7 fidn
8,710
9,170

6,870 
6,150
5,360
5,360
5,980 

7,050
7,250
8,050
8,710
9,890

10,100 
10,900
11,700
11,700
H,400
12,800

June.

\92fl
4,800
5,420
4,620

,.3,740

3,120
2,730
2,550
2,460
2,550

2,920
2,520
2,730
2,820
2,640,

2,550
- 2,550
' 2,380

1/970
1,500

1,730
i won

^1,860
iy73a
1,660

1,400
1,220
1,020

988.
988

12,800
13,100
12,000
10,700
9,170

8,260
7,840
9,890

11,700
14,500

17 ofin
20,400
21,100
21,100
22,300

21,500 
23,900
25,500
24,700
22,700 

20,000
18,100
17,100
17,100
in onn

19,200 
18,500
16,400
15,800
15,400

Jaly.

800'

.760
725
 690
725

690
690
725
690
660

619
602

> 525
525
516

516
516
516
592
630

565
565
565
565
565

565
525
525
555
555 
565

16,400
16,000
16,700
16,700
18,800

17,700
16,400
15,700
14,500
13,300

12,200
12,200
ll.SOQ
11,600
11,100

10,900 
10 300
lo'soo
9,600
9,360
n qcn

8,220
8,220
8,220
8,010

7,800 
6,830
6,290
5,950
5,950
5,950

AUg,!

*575::

. 935
1,460
4,330
2,730

2,380
2,180
1,810
1,580
1,350

1,210
1,140

878
826
826

746
' 746

732678'

690

654
642
642
619
608

666
630
608
597
555 
545

5,040
4,250
4 760
.4,760
4,500

4,380
4,200
3,780
3,670
3,560

3,560
3>350

3,350
4,010

3,670
3 CCA

3*460
3,150
2,780 

2,600
2,520
2,360
2,200
2 040

1,900 
1,680
1 CftA

1,560
1,820
1,970

;j3ept.

' 535
 : 555
, 586

602
935

1,210
1,400
1,400
1,400
1,400

1,400
1,400
1,660
1,580
1,360

1,430
1,430
1,430
1,360
1,360

1,360
1,360
1,290
1 360
1,'360

1.430
1,430
i jion

1,400
1,360

1,900
1,760
1,620
1,560
1,560

1,430
1,31*
1,310
1,310

1,360
1,430
1,680
1 QAfk

1,820

1,680 
1,620
1 *yW
1 4Qft

1,430 

1 430
.1,'370
1,310
1,310
1,430

1,490
t 3AA
1.620
1,620
i '«jft

NOTE, Stage-discharge relation affected by ice Nov. 30 to Dec. 3, Dec. 12, 13, 1918, Jan. 6 to Mar. 23, 
Nov. 13-26, Nov. 23,1919, to Mar. 17, 1920. Discharge not computed Mar. 13rl7 because of ice gorge.
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Monthly discharge of Big Horn River near Hardin. Mont,, for the years ending Sept. SO,
d mo.

Month.

1918-19.

December. ...............................................

April....................................................
May........;............................................

..July..... ................................................

The year ...........................................

1919-20. 
October. .................................................

May.....................................................

July.....................................................

September. ..............................................

Discharge in second-feet.

Maximum.

4,070 
2,660 
1.950 
2,130 
2,050 
3,120 
3,020 
4,920 
5,420 

800 
4,330 
1,660

5,420

2,400 
2,430 
2,430 
1,920 
3,160 
3,800 

12,800 
25,500 
18,800 
5,040 
1,900

Minimum.

2,440 
1,410 
1,240 
1,240 
1,040 
1,040 
1,430 
1,580 

988 
516 
545 
535

516

1,260 
619 
710 

1,010 
900 

2,700 
3,480 
7,840 
5,950 
1,560 
1,310

Mean.

2,800 
2,180 
1,600 
1,790 
1,590 
1,990 
1,920 
3,060 
2,530 

607 
1,120 
1,270

1,870

2,010 
1 850 
1.490 
1,560 
2,030 
3,280 
7,020 

16,900 
11,400 
3,200 
1,530

Run-off iu 
acre-feet.

172,000 
130,000 
98,400 

110,000 
88,300 

122,000 
114,000 
188,000 

: 151, Op 
37,300 
68,900 
75,600

1,360,000 

124,000
no, ooe
91,600 
95,900 

117,000 
195,000 
432,000 

1,010,000 
701,000 
197,000 
91,000

DINWOODY CREEK NEAR LENORE, WYO.

LOCATION. In sec. 10, T. 5 N., R. 5 W., at highway bridge on road from Riverton to 
Dubois, 14 miles northwest of Lenore, on Wind River Indian Reservation. No 
tributary between station and mouth, a quarter of a mile below.

DRAINAGE AREA. 114 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. May 15, 1918, to September 30, 1920.' Station maintained 
at same site from January 16 to October 31. 1909.

GAGE.-^-Stevens water-stage recorder at left bridge abutment referred to datum of 
gage used during 1909; inspected by Cloyd Miller.

DISCHARGE MEASUREMENTS. Made from single-span bridge and by wading.
CHANNEL AND CONTROL. Bed composed of boulders; permanent. Control at large 

boulders 25 feet downstream; permanent. Banks not subject to overflow.
EXTREMES OP DiscHARGE.^-Maximum stage during year ending September 30,1919, 

from water-stage recorder, 2.85 feet at 4 p. m. July 26 (discharge, 742 second-feet); 
minimum stage, 0.52 foot on December 31 and January 26 (discharge, 12 second- 
feet).

Maximum stage during year ending September 30,1920, 2.75 feet at 5 p. m. June 
16 (discharge, 645 second-feet); minimum (discharge, 10 second-feet), December 
9, 10, January 8 and 9.

1918-1920: Maximum stage, 3.73 feet from 4 a. m. to 2 p. m. June 18, 1918 (dis­ 
charge, 1,340 second-feet); minimum stage in 1920.

ICE. Stage-discharge relation affected by ice during part of winter.
DIVERSIONS. One small ditch diverts water from Dinwoody Creek above station.
REGULATION. Natural regulation to limited extent by Dinwoody Lake and numer­ 

ous other small lakes on headwaters.
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ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 
20 and 800 second-feet. Operation of water-stage recorder not satisfactory for 
periods shown in footnote to daily-discharge table. Daily discharge ascertained 
by applying to rating table daily mean gage height obtained from inspection of 
recorder graph. Records excellent for 1919 and good for 1920.

Discharge measurements of Dinwoody Creek near Lenore, Wyo., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Jan. 31
May 14

Sept. 29

Made by 

.....do.................

Gage 
height.

Feet, 
a 1.00

.95
1.00
1.42

Dis­ 
charge.

Sec.-ft. 
13.8
34.9

153
91

Date.

1920. 
Feb. 10
June 26
July 16

Made by 

P. V. Hodges. ........

Gage 
height.

Feet. 
a 1.24

2.34
2.70

Dis­ 
charge.

Sec.-ft. 
20.4

114

<* Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Dinwoody Creek near Lenore, Wyo., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29
30..............
31..............

Oct.

92
100
92

86

82
84
90
86
78

68
64
59
54
51

50
49
50
46
45

41
40
38
38
38

33'37

37
38
37
37

Nov.

36
34
32
32
3ft

30
30
29
9Q
29

29
29
29' 29

28

26
29
Wl
21
20

20
10
16
14
11

11
12
12
13
13

Dee.

12

Jan.

13
13
13

14

14

14

14
14
14

13 iq

13
13

13
13

14
14

19
13
14
14
14
14

Feb.

14

16

16

Mar.

14
14
13
13
13

13
13
13
12
12

12
13
14
15
15

15
16
17
15
14

14
13
14
15
1 *\

14

14

13
13

Apr.

13
13
13
13
13

13

14
14
14

14
14
14

14

14
14
14
14
14

14
14
14
14
14

15
16
17
1Q

21

May.

22
26
27
31
29

28
26
24
23
22

23
24
23
26
27

29
37
45
54
65

86
120
154
179
205

205
219
248
334
432
437

June.

320
244
179
137
110

98
100
126
131
137

131
128
134
139
142

151
175
93ft

284
300

312
356
395
426
ARA

470
470
470
470
470

July.

470
476
500
488
iff)

482
500
500
459
464

488
536
566
566
572

K7Q

596
CQA

554
4.Q4.

464
476
494
KOA

650

686
fiqo

626
680
662

Aug.

686
626
584
566
518

459
420
415
395
405

400
400
420

395

385
400
410
395
365

356
9PU5

occ

415

415
415
415
400
occ

356

Sept.

400
464
405
^7H
410

426
385
370
355
339

324
308
292
9 on

276

9&1
272
264
OKO

198
too

145

110

105
100
98
QE

no



YEkLOWSTOlfE BIVEE BASIN. 187

Daily discharge, in second-feet, of Dinwoody Creek near Lenore, Wyo., for the years 
ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1... ...........
2.... ..........
3..............
4..............
5..............
6..............
1. ...... .......
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
V\... ...........
22.. ............
23.. ............
24..............
25..............
26..............
27..............
28..............
 29..............
30..............
31..............

Oct.

92
93
94
95
100
105
100
90
80
70
63
62
61
60
59
58
57
56
55
54
53
52
45
37
33
37
41
37
37
34
37

Nov.

45
46
38
40
37
38
38
24
18
15
13
12
13
14
14
15
16
17
18
19
23
27
30
20
13
12
12
12
12
13

Dec.

14
12
12
12
12
13
12
11
10
10
12
15
18
21
20
20
21
22
23
24
28
25
24
23
21
20
20
21
20
20
18

Jan.

16
16
15
14
13
12
11
10
10
11
12
13
14
15ie
16
15
15
14
12
12
12
12
14
16
16
16
16
16
16
16

Feb.

16
16
16
16
16
18
18
19
20
20
21
22
21
20
21
22
23
24
24
22
20
18
17
16
15
14
13
14
14

Mar.

14
14
15
14
13
13
13
14
16
18
20
24
22
22
20
20
18
17
17
17
16
16
16
16
16
16
15
15
14
16
19

Apr.

19
19
19
19
19
20
18
18
16
17
18
19
20
20
19
18
18
18
17
17
16
16
18
19
18
16
16
16
16
16

May.

16
16
17
18
18
20
21
22
26
30
34
37
42
44
46
48
57
66
72
76

111
146
187
228
270
265
255
244
235
319
295

June.

272
249
214
200
194
238
350
462
573
609
603
567
544
562
579
615
645
585
522
456
3«0
427
464
500
446
391
337
337
400
470

July.

511
516
550
567
597
561
516
495
522
567
575
583
591
599
607
615
616
617
618
620

' 621
622
623
624
625
625
622
622
622
622
621

Aug.

600
580
555
511
502
493
484
475
483
492
500
475
450
425
438
450
465
414
362
310
331
352
373
394
415
392
369
346
303
236
226

Sept.

183
145
188
185
188
244
300
355
280
204
123
115
101
87
93
100
108
112
115
120
124
128
130
117
105
93
77
62
47
51

NOTE. Recorder in operation Oct. 1 to Nov. 21,1918, Apr. 8 to Sept. 30,1919, May 1 to July 10,1920. For
-remainder of time chain gage read three times weekly, and discharge interpolated for days of missing gage 
heights. Stage-discharge relation affected by ice Nov. 24,1918 to March 13,1919; Nov. 8 to Dec. 11,1919; 
Jan. 4-14, 23, Feb. 6-17, Feb. 24 to Mar. 19, 1920; discharge computed from discharge measurements, gage 
heights, temperature records, and observer's notes. Discharge, Dec. 1-31, 1918, estimated 13second-feet; 
Feb. 1-28,1919,14 second-foot. No record Juno 20-25, July 11-15, July 17 to Aug. 2; discharge based on com-
-parison with flow of Bull Lake Greek.

Monthly discharge of Dinwoody Creek near Lenore, Wyo., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
 October. .................................................

February . ...............................................

May......................................................

July.....................................................

1919-20. 
O ctober ..................................................

December. ...................................... ........

February ................................................

April .....................................................
^lay...... ...............................................

July.....................................................

The year.............. .............................

Discharge in second-feet.

Maximum.

100 
36

14

17 
21 

437 
470
710 
686 
464

710

105 
46 
26 
16 
24 
24 
20 

319 
645 
625 
600 
355

645

Minimum.

37 
11

12

12 
J3 
22 
98 

459 
356 
92

33 
12 
10 
10 
13 
13 
16 
16 

194 
495 
226 

47

10

Mean.

59.0 
24.1 
13 
13.5 
14 
13.8 
14.4 

104 
257 
518 
430 
264

147

62.8 
22.1 
17.8 
13.9 
18.5 
16.6 
17.8 

106 
440 
590 
427 
143

157

- Run-off 
in acre- 

feet.

3,630 
1,430 

799 
830 
778 
848 
857 

6,400 
15,300 
33,700 
26,400 
15,700

107,000

3,860 
1,320 
1,090 

855 
1,060 
1,020 
1,060 
6,520 

26,200 
36,300 
26,300 
8,510

114,000
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BULL LAKE CREEK NEAR LENORE, WYO.

LOCATION. Near north line of sec. 17, T. 3 N., R. 2 W., at highway bridge 14 miles 
southeast of Lenore, on Wind River Indian Reservation. No tributary between 
station and mouth, a quarter of a mile below.

DRAINAGE AREA. 132 square miles (measured on base map of Wyoming, scale,. 
1: 500,000).

RECORDS AVAILABLE. May 18, 1918, to September 30, 1920. During 1909, eight dis­ 
charge measurements made at same site.

GAGE. Stevens water-stage recorder attached to downstream end of center bridge 
pier; inspected by John Winchester.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of large boulders; probably permanent. 

Control at small rapids just below gage; shifted slightly in 1920. Banks not subject 
to overflow.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 2.98 feet from 8 p. m. May 30 to 9 a. m. May 31 (dis­ 
charge, 1,920 second-feet); minimum discharge occurred during winter.

Maximum stage during year ending September 30, 1920, from water-stage- 
recorder, 3.3 feet at 7 p. m., June 16 (discharge, 2,190 second-feet); minimum dis­ 
charge occurred during winter.

1918-1920: Maximum stage recorded, 4.2 feet at 2 p. m. June 16,1918 (discharge,. 
3,990 second-feet); minimum discharge measured during winter, 18 second-feet 
on February 1, 1919.

ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. Prior to July 1, 1919 adjudicated diversions of 1.3 second-feet above 

station.
REGULATION. Flow naturally regulated by Bull Lake, which has an area of 4 square 

miles.
ACCURACY. Stage-discharge relation practically permanent during open seasons; 

shifting slightly during winter. Rating curve well defined for each year. Opera­ 
tion of water-stage recorder satisfactory except as explained in footnote. Daily 
discharge ascertained by applying to rating table daily mean gage height obtained 
by inspection of recorder graph. Records excellent.

Discharge measurements of Bull Lake Creek near Lenore, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Feb. 1
May 15
June 14
Sept. 30

Made by 

P. V. Hodges..........
.....do.................
.....do.................
J.B.Spiegel. ..........

Gage 
height.

Feet. 
0.35

.98
1.73
1.08

Dis. 
charge.

. Sec.-ft. 
17.8

121
423
132

Date.

1920. 
Feb. 11
Jane 26
July 16

Made by 

J.B.Spiegel...........

J. B. Spiegel. ..........

Gage 
height.

Feet. 
-o.62

2.66
2.56

Dis­ 
charge.

Sec.-1t. 
28:4:

1,260
1,130

Stage-discharge relation affected by ice.



YBLJLOWSTONE BTVER BASIK. 189

Daily discharge, in second-feet, of Skill Late Creek near Lenore, Wyo.,for.
Sept. 30, 1919 and 1920.

Day.

1918-19. 
I...................
2...................
3...................
4...................
5...................

6...................
7...................
*,. .......... . .
9...................

10...................

....... .............
12...................
13...................
H...................
15...................

M... ......... ....
17...................
18...................
».'..................
...... ....... .......

211..................
22...............:...
23...................
24...................
25...................

26...................
27...................
28...................
29
30...................
31  

a, 1919-20.

V.... ...............
3........ ...........
4...................
&... ,-,,.-. ; . .........

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

152
152
149
149
155

169
190
214
222
214

.200
180
162
155
143

131
131
137
134
131

131
122
120
115
108

102
100
96' 87
80
78

146
149
184
209
221

221
221
221
209
198

188
177
170
174
167

' 161
155
152
161
155

151
147
143
139
135

131
128
126
125
125
125

Nov.

78
76
74
72
66

66
66
64
64
60

 

58
58
62
62
58

56
53
50
48
47

47
45
45
45
45

40
40
38
38
35

Feb.

18

26

Mar.

22
22
22

32
34
32
3131'

31
31
30
34
32
32

Apr.

22
23
22
23
23

22
22
22
22
22

22
21
20
20
20

20
20
21
21
22

23
24
25
26
28

30
40
50

. 56
66

31
30
28
27
27

27
26
26
25
26

34
35
37
37
38

40
46
45
46
46

52
54
52
52
50

48
48
48
48
46

May.

80
85
100
115
122

. 120
118
120
120
120

120
122
120
122
122

137
172
211
245
325

445
590
680
762
790

833
855
910

IjWfr
1,480
1,690

46
50
50
50
56

56
58
58
105
118

138
174
194
184
170

167
188
245
312
375

461
596
732
810
906

851
800
851

1,030
1,260
1,230

June.

1,220
855
637
510
433

393
366
404
457
482

463
439
439
439
415

415
439
469
489
503

511
560
575
598
598

605
605
605

: «2»)
620

1,020
800
692
668
750

1,020
1,230
1,510
1,960
2,180'

2,130
1,980
1,890
1,940
2,060

2,120
2,100
1,920
1,600
1,350

1,240
1,310
1,510
1,710
1,580

1,300
1,080
1,050
1,110
},280

July.

612
582
582
605
582

560
545
538
524
524

524
531
545
568
575

575
582
568
560
531

496
482
475
482
503

538
545
552
ffAft

612
612

1,420
1,480
1,560
1,590
1,520

1,460
1,340
1,240
1,180
1,170

1,180
lyWO
WP
1,070

: 1,110

1,120
1,110
1,110
1,130
1,140

1,160
1,160
1,170
1,170
1,180

1,160
1,060
961
884
810
810

Aug.

612
605
590
575
531

469
439
415
398
382

388
3S2
376
360
360

360
360
366
360
345

335
320
306
320
335

340
340
345

 y 345
345
335

' m
sat
800m
750.

716
692
668m
636

620
596

, 559
524
524

524

524
510
482

434
386
355
340
340

345
360
386
370
340
290

Sepi.

325
350
366

. 355
36GI

388
<JR4
448
475
AfA

439
421
376
360
350

340
330
318
308"296

288
263
23?
211
197

172
149
137
134
134

253
229
209
191

, 205

191
205
313
209
198

188
174
164
149
138

130
125
120
118
128

146
158
167
161
152

140
132
125
122
122

NOTE. No gage-teight record Nov. 26-30,1918; Sept. 15-20, 22-23, Oct. 10, 21-26, 28-31,1919; July 22-24, 
1920; discharge interpolated.
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Monthly discharge of Butt Lake Creek near Lenore, Wyo., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
October ..................................................

March ..

May......................................................

July.....................................................

The year... ........................................

1919-20. 
October..................................................
March 21-31..............................................

Mav

July......................................................
August...................................................

Discharge in second-feet.

Maximum.

222
78

66 
1,690 
1.220 

612 
612 
475

1,690

221 
34 
54 

1,280 
2 1?0 
1,590 

800 
253

Vinipiiini.

78 
35

20 
. , 80 

v 366 
475 
306 
134

125 
30 
25 
46 

668 
810 
290 
118

Mean.

142 
55.2 
25.0 
20.0 
18.0 
20.0 
26.6 

417 
539 
552 
398 
313

212

165 
31.8 
39.2 

397 
1,470 
1,180 

536 
165

Run-off in 
acre-feet.

8,730- 
3,280- 
1,540 
1,230 
1,000 
1,250' 
1,580- 

25,600 
32,100 
33,900 
24,500 
18,600'

153, OOO

10,100 
604 

2,330-
^S? 
STTSOO.
72,600 
33,000 
9,820-

NOTE. No gage-height record dining December, 1918, and January, February, and March, 1919; dis­ 
charge estimated.

MIDDLE FORK OF POPO AGIZ RIVER NEAR LAJTDER. WYO.

LOCATION. In center of sec. 24, T. 32 N., R. 101 W. 5 at Middle Fork ranger station, 
11 miles southwest of Lander, Fremont County. Nearest tributary enters from 
south 3 miles below. .

DRAINAGE AREA. 84 square miles (measured on Forest Service atlas).
RECORDS AVAILABLE. April 1, 1911, to June 30, 1912; April 9, 1918, to September 

30, 1920.
GAGE. Stevens 8-day water-stage recorder installed October I, 1919, and referred 

to the vertical staff on downstream side of Forest Service bridge which was used 
April 9, 1918, to September 30, 1919, and when water-stage recorder did not 
operate; inspected by forest ranger. Gage used in 19.11 and 1912 was vertical 
staff a short distance downstream and referred to different datum.

DISCHARGE MEASUREMENTS. Made from two^span bridge or by wading.
CHANNEL AND CONTROL. Bed composed of boulders; fairly permanent. No well 

defined control. Banks not subject to overflow except during extreme high

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 2.9 feet at 8 a. m. May 30 (discharge, 950 second-feet); minimum discharge 
6 second-feet on February 4, 7, 8.

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 3.35 feet at 1 a. m. June 10 (discharge, 1, 290 second-feet); minimum 
discharge, 10 second-feet during greater part of February and first week in March. 

1918-1920: Maximum stage in 1920; minimum discharge in 1919.
ICE. Stage-discharge relation practically unaffected by ice at winter gage which is 

on upstream side of center pier and referred to different datum.
DIVERSIONS. None above station. Prior to July 1, 1919, adjudicated diversions of 

180 second-feet from Middle Fork below station.
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REGULATION. Alternate melting and freezing of mountain snow causes diurnal 
fluctuation during spring; no artificial regulation.

A.CCURACY. Stage-discharge relation practically permanent. Rating curve used 
during open-water period well defined below 600 second-feet; rating curve used 
during winter fairly well defined. Gage read to half-tenths twice daily during 
1918 and 1919. Operation of water-stage recorder fairly satisfactory during 1920. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records good.

Discharge measurements of Middle Fork oj Popo Agie River near Lander, Wyo., during 
the years ending Sept. 30,1919 and 1920.

Date.

1918. 
Dec. 17

1919. 
Feb. 2

'  2$
May 13

Madeby=-

P. V.Hodges..........
  .-*>..... .............

Gage 
height.

Feet. 
0.35

.OS

.10
1.38
1.30

Dis­ 
charge.

Sec.-jl. 
16.8

7.4
9 9

171

Date.

1919. 
Oct. 1
Dec. 20

1920.
Feb. 12
May W

Made by 

J.B.Spiegel. ..........

.... .dc...... ............
p. V. Hedges.. . . .
.....do..................

height.

Feet. 
0.78
o.55

o 6.30
.93

2.30

Dis­ 
charge.-

8ec.-fi. 
67
22.5

10.3
107
521

Winter gage. & Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Middle Fork of Popo Agie River near Lander, Wyo. , 
for the years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1... ...........
2..............
3..............
4..... .........
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12... ...........
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

100
76
72
76
72

94
100
90
86
72

69
55
55
43
43

34
30
64
52
37

34
43
30
27
40

23
25
16
11
19
25

Nov.

23
30
27
21
14

12
14
14
16
14

14
12
13
12
11

10
10
11
11

12
12
13
13
14

15
15
15
15
15

Dec.

16
16
17
17
17

20
20
17
18
17

18
17
17
17
17

18
15
16
14
17

15
16
14
16
14

15
13
12
12
12
12

Jan.

12
14
13
12
14

11
12
12
11
18

12
14
11
11
11

11
11
11
11
11

11
11
11
10
11

11
10
10
8
7
8

Feb.

7
8
7
6
7

7
6
6
7
8

8
8
8
8
8

8
8
8
8
8

8
8
8
8
8

8
8
8

Mar.

8
8
8
8
8

8
8
8
8
8

8
9
10

10

8
10
11
10
10

9
8
10
9
10

11
10
11
12
14
16

Apr.

11
11
11
10
11

14
12
9
9
12

14
11
10
11
12

14
19
19
23
23

23
34
72
76
119

119
109
140
129
160

May.

150
140
81
109
72

48
55
72
100
119

119
90
119
140
228

255
228
270
470
470

398
398
355
375
355

375
355
375
470
870
318

June.

285
240
204
204
204

204
240
255
255
228

215
215
182
182
193

215
182
193
160
182

150
150
160
140
160

129
109
109
119
119

July.

117
98
98
98
88

70
67
54
54
50

44
44
49
37
55

49
44
37
35
27

25
25
25
25
30

30
26
25
36
58
88

Aug.

65
65
62
46
37

35
28
25
24
25

25
23
23
23
14

16
16
16
12
12

12
12
12
12
11

10
12
12
12
12
12

Sept.

12
14
14
18
21

23
37
60
57
48

43
32
22
21
21

21
21
22
21
21

21
28
28  28

26

20
18
42
70
65
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Daily ~di

SURFACE WATEB SUPPLY, 3S&»-}B8ty PART VI.

in second-feet, of Middle Fork offopo Agie River near Lander, Wyo,r 
for the years ending Sept, $0,, 1919 qnd 1920 Continued.

Day.

191&-20.   
I.... ..........
2..............
3;...........,.
4..............
5..............
6..............
7..............
8..............
9..............

10.. ...... ..l...
11-.,.. ...... . -
I**,............
13..............
14..............
15...  .......,.
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

TO

72
6T
64
55
52
50
58
48
33
23
24
28
22
21
20
19
17
23
26
21
21
23
20
21
20
21
19
20
20
21

Nov.

10

19
1ft

20
22
41
21
19
ia
17
16
15
14
11
11

14
14
14
14
14
14
14
14
15
12
12
12
11
11
11

Dec.

11
11
11
11
11
11
11
-It)

16
is

21
91

21
20
20

1 20-

91

22
22
24
26
23
23
24
22
An

22
20
20
19

Jan.

10
18
ia
is
17
1ft
 it*

-f e

19
19

19

12
19

12
13
14

. 15
17
18

18
1717'

16
10
16
16
16
16
16
16
16

Feb.

14
12
12
12
11
10
10
10
10
10
10
10
10
10, 11
11 is
12
11
10'io
10
10
10
10
10
10
10
10

' Mar.

10;
10
10
10
10

10
11
11
12
14
16
14
14
14
14
14
14
14
14
14

.14
16
16
16
16
16
16
16
16
16
16

Apr.

oo
18

- 16
16
14

, 14
14
16
16
16

IK
17
17
17
17
17
17
18
20
',20

28
23
27
27

23
23
23
23

' May'.

  28
34
34
48
64
6460'

50
50
50
CA

55
58
55
CA

88
142
175
193
204
258
343
339
561
549
520
533
543
618
611
525

June.

481
425
406
425
567
671
735
870

1,140
1,070

832
802
855
886
sis

780
720
720
611
624
637
664
624
592
481
476
549
573
549
561

July'

555
cjn
561
52&
470
440
483
430
380
330
285
285
294
261

. 252
94A

240
240
240
235
243
235
230
220
189
175
163
152
154
154

Aug.

IRQ

150
147
145
142
140
138
135
132
130
127
138
129
110
on

90
72
72
76
85
77
65
57
50
46
49
49
42
35
27
24

Sept.

«><>
22
22
91

1 21

27
14
42
46i
49
46
37
34
32
30
2S
25
28.
35
36
3T
37
40
44
52
57
50
60
57
55

NOTE. No gage-height records Nov. 9-19, Nov. 30 to Dec. 19,1919; July 9-11, Aug. 2-12,27-29, Sept. 14-16,; 
1920. Staff gage read Oct. 10 to Mar. 31. Stage-discharge relation affected by ice Nov. 17 to Dec. 2. Dec. 
29-31,1918, Nov. 27-29,1919, Jan. 7-17, Feb. 1 to Mar. 9,1920. Wateratage recorder used Oct. 1-9, May 16 
to Sept. 30, 1920. Discharge ascertained from a study of weather records, observer's notes, discharge 
measurements, and the maximum and minimum stages as shown on gage graph. Shifting-control methods 
used May 16-23 and Sept. 5-30,1920.

Monthly discharge of Middle Fork of Popo Agie River near Lander, Wyo., for the years 
ending Sept. SO, 1919 and 1920.

Month.

1918-19. 
October. .................................................
November. .............. . . . .. ...........

February. ...............................................
March. . .
April.....................................................
May.. ............................. . . ..............

July.....................................................

The year. ..........................................

1919-20.

April.....................................................

July......................................................

September ...............................................

Discharge in second-feet.

Maximum.

100 
30 
20 
14 

8 
16 

160 
870 
285 
117 
65 
70

870

72 
31
26 
19 
14 
16 
28 

618 
1,140 

561 
152 
60

1,140

Minimum.

11 
9 

12 
7 
6 
8 
9 

48 
109 
25 
10 
12

6

17 
11 
11 

' 12 
10 
10 
14 
28 

406 
152 
24 
21

10

Mean.

52.0 
14.5 
15.9 
11.2 
7.6 
9.5 

41.6 
257 
186 
51.9 
23.3 
29.8

58.7

33.1 
15.7 
18.6 
15.6 
10.6 
13.7 
19.3 

223 
671 
313 
94.2 
37.6

122

Run-off 
in 

acre-feet.

3,200 
863 
978 
689 
422 
584 

2,480 
15,800 
11,100 
3,190 
1,430 
1,770

42,500

2,040 
934 

1,140 
95» 
610 
842 

1,150 
13,700 
39,900 
19,200 
5,790 
2,240

88,500



RIVJSR BASIN. 193

NOWOOD CREEK AT BONANZA, WTO.

LOCATION. In sec. 13, T. 49 N., E. 91 W., at Bonanza, Big Horn County. Nearest
tributary, Paintrock Creek, enters some distance above. 

DKAINAGE AREA. 1,790 square miles (measured on base map of Wyoming; scale,
1:500,000). 

RECORDS AVAILABLE. July 29, 1910, to October 31, 1912; April 1, 1915, to September
30, 1920. 

GAGE. Chain on left bank, 1,000 feet below store at Bonanza; read by Miss LeonS
Graves. 

DISCHARGE MEASUREMENTS. Made from two-span highway bridge a quarter of a mile
below gage or by wading. 

CHANNEL AND CONTROL. Bed composed of gravel; control 100 feet downstream at
small rapids, which are shifting between narrow limits. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September'
30, 1919, 5.42 feet at 8.30'a. m. May 20 (discharge, 1,760 second-feet); minimum
stage, 1.55 feet from July 27 to 31 (discharge, 1.5 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 7.7 feet at
9 a. m. June 11 .(discharge, 3,980 second-feet); minimum discharge probably
occurred during winter. 

1910-1912, 1915-1920: Maximum stage recorded, 7.8 feet at 5 p. m. June 12,
13, 1918 (discharge, 4,080 second-feet); minimum stage in 1919. 

ICE. Stage-discharge relation seriously affected by ice; observations discontinued
during winter. 

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 81 second-feet from
Nowood Creek above the station and 48 second-feet below, all for irrigation.
In addition, a decree for power diversion of 115 second-feet below. 

ACCURACY. Stage-discharge relation slightly shifting. Rating curve well defined;
shifting-control method used May 8 to July 31, 1919, and July 17 to August 8,1920.
Gage read to hundredths twice daily. Daily discharge ascertained by applying
daily mean gage height to rating table. Records good.

Discharge measurements of Nowood Creek at Bonanza, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
May 9
June 17
Aug. 6
Sept. 22

Made by  

.....do.. ...............

..:.. dO.. ...............

Gage 
height.

Fed. 
3.25
3.14
2.10
2.42

Dis­ 
charge.

Sec.-ft. 
360
324

45.2
105

Date.

1920. 
May 19
June 20
July 27
Aug. 25

Made by 

P.V.Hodges..........
.....do............!....

.....do.................

Gage

Feet. 
5.65
4.91
3.03
2.54

Dis­ 
charge.

Set. -ft. 
2,040
1,510

281
144

102724 23 WSP 506 -13
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Daily discharge, in second-feet, of Nbwood Creek at Bonanza, Wyo.,for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31. ....................._....

1919-20. 
1. ..........................
2.........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22..........................
23...........................
24...........................
25...........................

26...........................
27...........................
2S.. ................ ..
29...........................
30...........................
31...........................

Oct.

475
449
375
331
331

. 310
310
290
290
290

290
290
290
290
252

252
234
234
217.
252

252
271
271
271
252

252
217
234
252
252
290

156
150
162
201
224

188
185
182
IDS
207

238
242
224
275
282

238
234
224
248
245

290
315
.256
238
231

204
188
185
263
248
220

Nov.

290
290
252
271
271

290
290
290
290
271

252
252
252
252
252

252
271
271
252
252

9W
252
252
252
252

252

211
234
252
224
275

238
238
220
too

188

184
175
170
170
170

175
180
190
200
200

200
207
O17

214
191

143
140
135
135
140

Mar.

895
1,030

OR/1
1,100

1 QSrt
2,980
3,180
1,590
960
con

423
353
310
310
449

Apr.

310
271
252
234
m

914

252
271
331
375

353
331
271
290
310

375
375
353
290
252

290
331
331
423
353

310
300
290
331
CQA

May.

331
331
331

353
399
530
530
765

1,170
1,450
1,450
1,590
1,660

1,660
1,660
1,520
1,310
1,170

1,240
1,170
1,310
1,450
1,520
960

475
375
530
530
585

645
895
895

1,100
1,310

1,450
1,820
2,320
1,450
1,170

1,100
1,310
1,660
2,060
1,980

1,980
2,060
2,230
2,140
2,410

2,780
2,680
2,590
2,780
2,980
2,590

June.

615
449
375
375
353

331
353
449
502
476

449
449
475
375
310

310
310
331
310
331

331
271
252
217
201

185
185
170
156
142

2,060
1,740
1,520
1,310
1,380

1,520
2,060
2,780
3 OQrt

3,880

3,780
3,280
2,980
2,880
2,320

2,060
2,060
2,140
1 740
1^520

1,450
1,310
1,820
1,980
1,660

1 660
1J660
1,660
1,660
r osn

July.

131
91
78
63
72

59
AQ

40
35
28

18
17
11
6.6
6.6

7.0
7.0
5.0
3.0
5.0

6.6
7.6
3.0
1.8
3.8

3.0
1.5
1.5
1.5
1.5
1.5

1,900
1 7ift
1,660
1.590
1 450

i 9An
1,030
830
765
830

960
QQC

895
83ft
830

705
798
735

  675
615

558
502
502
399
353
QO1

290
234
217
185
188

Aug.

6
58
29
35
45

45
43
to
31
31

32
32
32
33
33

36
34
31
31
V)

30
38
37
32
31

28
26
26
30
34,
37

188
173
176
17«

182
168
170
185

201
290
449
423
310

290
252
234
217
217

185
170
170
156
142

128
115
170
156
170
156

Sept.

34
201
150
100
93

72
on
CA

87
87
RJ.

78
7ft
on
CA

80
76
78
78
7ft

on
107
119
128
128

128
129
139
145
15ft

156
156
142
142
128

142
217
971
271

252
234
234
217
217

217
217
201
201
201

185
201
201
234
234

234
217
217
217
217

NOTE. Gage not read Sept. 19-21, 1919; April 27, 1920; discharge determined by comparison with flow 
of Tensleep Creek near Tensleep.
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Monthly discharge of Nowood Creek at Bonanza, Wyo., for the years ending Sept. SO,
1919 ana7 1920.

Month.

191S-19. 
October..................................................

May 8-31................................................

July.....................................................

September...............................................

1919-20. 
October.. -.,.... ..........................................
November...............................................
March 17-31....... .......................................
April................................ ... ............
May.....................................................
June.....................................................
July.....................................................

September.................................;.............

Discharge in second-feet.

Maximum.

475 
290 

1,660 
615 
131 
58 

201

315 
275 

3,180 
530 

2,980 
3,880 
1,900 

449 
271

Minimum.

217 
252 
331 
142 

1.5 
6.2 

34

150 
135 
310 
234 
375 

1,310 
185 
115 
128

Mean.

286 
264 

1,080 
335 
24.7 
33.4 

102

224 
193 

1,160 
315 

1,640 
2,110 

798 
206 
203

Run-off in 
acre-feet.

17,600 
13,600 
51.400 
19,900 
1,520 
2,050 
6,070

13,800 
11,500 
34,500 
18,700 

101,000 
126,000 
49,100 
12,700 
12,100

TENSLEEP CREEK NEAR TENSLEEP, WYO.

LOCATION. In sec. 12, T. 47 N., R. 88 W., 800 feet east of county bridge at Burke
ranch, 5 miles above Tensleep, Washakie County. Nearest tributary, Canyon
Creek, enters a quarter of a mile upstream. 

DRAINAGE AREA. 228 square miles (measured on base map of Wyoming; scale,
1:500,000). 

RECORDS AVAILABLE. September 21, 1910, to December 31, 1912; April 19, 1915, to
September 30, 1920.

GAGE. Stevens water-stage recorder installed May 11, 1918, at left bank 800 feet up­ 
stream from county bridge opposite vertical rock cliff, and referred to inclined
gage used previously; inspected by Miss Myrtle McCreery and Mrs. Zina McCreery.
Datum lowered 1.00 foot September 26, 1916.

DISCHARGE MEASUREMENTS. Made from cable 100 feet below gage or by wading. 
CHANNEL AND CONTROL. Channel composed of coarse gravel and small boulders.

Control located just below gage at rapids, which shifted slightly in 1920. Right
bank is vertical rock cliff; left bank subject to overflow at extreme high water. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September
30, 1919, 4.6 feet at 4 a. m. May 30 (discharge, 1,250 second-feet); minimum stage,
0.93 foot at 4 p. m. July 28 (discharge, 36 second-feet). 

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 6.0 feet at 6 a. m. June 9 (discharge, 2,050 second-feet); minimum stage,
0.90 foot at 10 a. m. March 6 (discharge, 34 second-feet).

1910-1912; 1915-1920: Maximum stage recorded, 6.8 feet at 4 a. m. June 11,1918
(discharge, 2,360 second-feet); minimum stage in 1920. 

ICE. Stage-discharge relation not affected by ice. 
DIVERSIONS. Diversion of about 8 second-feet for power above station. Prior to

July 1, 1919, adjudicated diversions of 1.2 second-feet for irrigation above station
and 36 second-feet below. 

REGULATION. Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.
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ACCURACY. Stage-discharge relation shifted slightly during 1920. Two rating curves 
well defined, one used from October 1,^1918, to March 31, 1920, and the other from 
April 1 to September 30, 1920. Operation of water-stage recorder satisfactory, 
except as shown in footnote to daily-discharge table. Staff gage read to hun- 
dredths once daily October 1, 1918, to May 8, 1919, and July 8 to September 20, 
1919. Daily discharge ascertained by applying to rating table mean daily gage 
heights obtained by inspection of recorder graph and by applying the one daily 
gage height actually observed. Records excellent except for periods when recorder 
failed to operate, for which they are good.

Discharge measurements of Tensleep Creek near Tensleep, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Jan. 28
May 9

Sept. 20

Made by 

P.V.Hodges..........
.....do..................
.....do..................
J. B. Spiegel...........

Gage 
height.

Feet. 
1.10
1.66
0 AA

1.21

Dis­ 
charge.

Sec.-ft. 
56

130
186
60

Date.

1920. 
June 20
July 26

Made by &,
Feet. 
3.22
2.04

Dis­ 
charge.

Sec.-ft. 
628
223

Daily discharge, in second-feet, of Tensleep Creek near Tensleep, Wyo., for the yew ending
Sept. SO, 1919.

Day.

1918-19.

2..............
3..............
4.... ..........

6..............
7..............
8..............
9..............
10..............

12..............
13..............
14..............
15..............

16..............
17..............
1 St
1Q

20..............

21..............
22..............
23..............
24..............
25..............

26. .............
27..............
28..............
9Q

30..............
31..............

Oct.

123
113
106
105
100

97
108
106
100
102

103
100
97
103
105

106
108
116
106
86

90
108
84
90
70

64
94
94
89
83
76

Nov.

76
74
70
71
77

70
70
71
73
69

70
68
67
64
66

67
70
64
68
64

67
64
42
44
45

46
48
50
54
59

Dec.

59
59
59
54
64

59
63
64
64
59

60
63
62
60
57

57
56
59
55
55

58
54
57

..59
54

55
54
52
57
54
50

Jan.

48
50
54
52
54

54
53
53
52
49

54
54
52
53
52

53
49
52
53
54

53
54
51
54.
53

51
50
50
49
48
49

Feb.

48
50
48
46
48

49
48
49
48
51

50
51
49
50
48

49
48
48
49
48

46
48
46
.45
46

47
47
45

Mar.

47
46
48
48
48

48
47
48
48
48

48
48
46
48
47

47
47
46
49
49

50
49
48
49
49

49
48

&
50
53

Apr.

53
52
49
52
53

52
-50
48
47
48

47
46
48
51
50

46
46
50
54
57

63
73
77
92
180

224
201
161
201
180

May.

170
161
161
116
116

116
108
116
134
143

143
190
212
212
336

500
666
666
756
756

§02
850
850
900
900

850
900
850
950
850
756

June.

290
201
201
201
201

212
236
224
201
201

224
236
224
212
190

190
190
224
212
262

201
180
161
152
143

143
134
125
116
116

July.

116
116
116
110
100

75'
65
64
59
57

57
54
53
52
50

52
48
46
46
44

45
43
42
40
38

37
38
36
38
40
50

Aug.

54
57
59
64
60

66
5Q
51
49
48

46
47
48
50
49

50
48
46
44
46

48
46
44
44
44

44
44
44
43
42
43

Sept.

43
44
65
57
54

53
57
60
59
57

57
54
53
57
56

54
58
57
58
60

64
66
64
«3'62

60
61
5»
62
62
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Daily discharge, in second-feet, of Tensleep Creek near TensUep, Wyo.,for the year ending 
Sept. 30,1919 Continued.

Dfcy.

1919-20. 
1. .............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct:

63
62
67
64
61
62
61
61
67
60
68
61
59
62
64
61
66
66
64
62
66
63
63
58
59
54
58
57
58
60
64

Nov.

66
66
67
66
66
62
60
w
55
en

58
48
55
KG

56
56
55

54

KA

54
54

49
45
48
54

Dec.

51
48
51

53
53
53
48
48
51
52
45
47
48
48
48
52
51
50
AQ

48
48
48
48
48
47
45
45
46
45
46

Jan.

45
44
44
44
44
44
44
45
48
47
47
46
46
45
46
48
50
54
55
48
45
45
43
44
46
45

44
44
44
44

Feb.

45
44
44
44
44
46
46
47
44
45
45
46
46
tfi
46
45
45
44
45
47
46
46
46
45
46
47
40

48
48

Mar.

50
49
49
47
42
37
44
44
44
44
46
45
46
49
47
44
47
47
47
47
53
60
55
52
51
52
51
51
51
51
51

Apr.

50
48
48
48
49
49
49
54
52
52
49
48
49
50
50
51
49
47
47
47
49
48
48
47
48
47
48
51
66
58

May.

58
60
<;»
59
61
66
71
76
84
108
116
134
125
116
108
116
152
201
249
9on

290
310

330
400
550
75fi

850
950

1,050
900

June.

615
450
415
380
490
682
975

1,420
1,900
1,900
1,820
1,650
1,600
1,500
1,100
1,100
1,050
950
750
615
615
705
950
950
570
570
615
660
660

1,050

July.

850
850
850
800
660
530
415
315
345
398
450
415
415
398
380
362
450
415
380
330
300
300
.270
242
228
216
192
180
170
160
160

Aug.

150
140
140
160
150
140
131
122
122
140
160
228
216
180
180
170
1#>
150
140
131
122
114
106
99
99
99
99
106
122
122
106

Sept:

106
114
106
106
106
131
203
203
192
180
170
160
150
140
130
120
114
114
106
106
106
106
106
106
99
99
92
92
92
91

NOTE. Recorder not in operation May 18 to June 9,1919; May 21-26, Sept. 10-16,1920; discharge obtained 
by using mean gage heights determined from graph drawn by using one daily gage reading and & knowledge 
of the diurnal fluctuation for high water. No gage-height record July 4-7,1919; discharge based on com­ 
parison with flow of Paintrock Creek near Bonanza.

Monthly discharge of Tensleep Creek near Tensleep, Wyo.,for the years ending Sept. 30,
1919 and 1920.

Month.

1918-19. 
October. .................................................
November..... ...........................................

February... ..............................................

May......................................................

July......................................................

September ...............................................

The year. ..........................................

1919-20. 
October. .................................................

December. ...............................................
January. .................................................
February. ................................................

April.....................................................
May......................................................

July......................................................

September ...............................................

Discharge in second-feet.

Maximum.

123 
77 
64 
54 
51 
53 

224 
950 
290 
116 
66 
66

950-

68 
67 
54 
55 
48 
60 
66 

1,050 
1,900 

850 
228 
203

1,900

Minimum.

64 
.42 
50 
48 
45 
46 
46 

108 
116 
36 
42 
43

36

54 
45 
45 
43 
44 
37 
47 
58 

380 
160 
99 
91

37

Mean.

97.8 
63.6 
57.8 
51.8 
48.0 
48.1 
81.7 

491 
193 
58.9 
49.0 
57.9

109

62.0 
56.5 
48.8 
45.9 
45.7 
48.2 
49.9 

290 
957 
401 
139 
125

189

Run-off 
in 

acre-feet.

6,010 
3,780 
3,550 
3,190 
2,670 
2,960 
4,860 

30,200 
11,500 
3,620 
3,010 
3,450

73,800

3,810 
3,360 
3,000
2,820 
2,630 
2,960 
2,970 

17,800 
56,900 
24,700 
8,550 
7,440

137,000
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PMNTROCK CREEK NEAR BONANZA, WTO.

LOCATION. About sec. 19, T. 49 N., R. 90 W., at Paumer ranch, 1| miles above 
Bonanza, Big Horn County. No tributary between station and mouth, half a 
mile below.

DRAINAGE AREA. 398 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS^ AVAILABLE July 28, 1910, to October 31, 1912; April 19, 1915, to Septem­ 
ber 30, 1920. - '

GAGE. Chain on right bank 300 feet below ranch; installed April 11, 1917, to replace 
staff gage at the same place and datum used since April 19,1915. Read by Mrs. 
William Paumer. From July 28, 1910, to October 31, 1912, chain located near 
house. No definite relation between gages at two locations, as high water changed 
channel between.

DISCHARGE MEASUREMENTS. Made from cable 65 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel. Control at rapids composed of 

small boulders 150 feet below gage; shifting. Right bank subject to overflow at 
stage of 2 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 3.4 feet at 8 a. m. May 20 (discharge, 1,060 second-feet); minimum stage, 
0.67 foot on July 27 (discharge, 0.7 second-foot).

Maximum stage recorded during year ending September 30, 1920, 4.6 feet at 
8 a. m. June 10 (discharge, 2,340 second-feet); minimum discharge probably 
occured during winter.

1910-1913; 1915-1920: Maximum stage recorded, 5.3 feet at 8 a. m. June 12, 
1918 (discharge, 3,390 second-feet); minimum stage in 1919.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 68 second-feet from 
Paintrock Creek, all above station.

REGULATION. Diurnal fluctuation during spring, caused by alternate melting and 
freezing of mountain snow.

ACCURACY. Stage-discharge relation not permanent. Rating curve well defined 
below 600 second-feet; shifting-control method used October 1-12,1918, and June 
1 to September 30, 1920. Gage read to hundredths twice daily. Daily discharge 
ascertained by applying daily mean gage height to rating table. Records excel­ 
lent except for periods of shifting control and when discharge is above 600 second- 
feet, for which they are fair.

Discharge measurements of Paintrock Creek near Bonanza, Wyo., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
May 9
June 17

Sept. 22

Made by 

P.V.Hodges...........
.....do..................
J.B.Spiegel. ...........

Gage 
height.

Feet.
1 HA

1.84
o.83
IT;

Dis­ 
charge.

Sec. ft. 
141
145 

2.5
19.0

Date.

1920. 
May 19
June '20 
July 23

27
Aug. 25

Made by 

.....do..................

a
Feet.

2.04
2.79 
1.97
1.79
1.35

Dis­ 
charge.

Sec.-ft. 
211
644 
147
99
34.0

Estimated.
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Daily discharge, in second-feet, qfPaintrock Creek near Bonanza, Wyo<.,fc/r the years ending
Sept. 30,1919 and 1920.

Day.

1918-19. 
-1.. ................. ........
2...........................
3...........................
4...........................
5...........................

6...........................
7...............;...........
8...........................
9...........................

10...........................

11.......................'....
12...........................
IZ.i. ........................
14.. .........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21... ........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

1919-20. 
1.. .........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25

26...........................
27...........................
28...........................
29
30...........................
31...........................

Oct.

247
219
192
188
170

148
167
164
142
136

128
120
112
102
98

95
O9
98

100

95
on.
O9
100
98

95
95
95
W5
95
AC

34
34
34
49
50

50
50
52
55

' 64

68
68
68
68
72

70
76
68
76
78

76
74
72
72
72

68
70
74
76
72
68

Nov.

95
95
95
95
95

92
90
95
95
100

95
95
90
90
85

90
85
85
78
76

72
68
74

70
JO
72
72
70

68
64
68
72
70

Mar.

11
12
12

12
- 12

12
13
18
20

33
38

122
157
40
42
36

36
32
30
32
29
26

Apr.

26
23
22
23
21

23
23
24
23
27

30
30
28
32
34

36
33
40
47
49

76
74

105
148
251

375
275
211

'255
267

25
26
31
28
30

30
31
36
55
66

37
34
44
60
38

 43
39
33
36
33

33
34
37
34
34

34
38
36
37
39

May.

. 223
231
181
136
120

120
105
105
125
130

139
192
247
223
405

618
746
716
906
922

866
858
778
611
632

646
584
667
723
922
385

37
43
46
52
62

68
72
76
92
98

122
136
120
112
120

118
151
1QQ
215
223

275
298
263
370
470

530
560
695
930

1,060
730

June.

239.
181
151
148
154

174
192
255
280
227

239
231
243
167
145

139
148
142
120
142

110
90
85
70
60

66
64
55
49
47

530
420
370
298
370

470
810

1,290
1,690
1,990

1,940
1,740
1,340
1,540
1,150

1,060
1,060
1,100
810
695

660
770

1,060
1,100
810

890
850
890
810
970

July.

Ad
32
24
25
22

18
14
14
11
9.0

5.5
4.1
4.4
3.8
3.8

4.7
4.4
4.1
3.5
2.6

3.8
3.8
3.2
3.2
1.7

1.5
.7

1.6
1.3
1.8
1.9

850
850
810
730
625

560
395
320
320
345

345
345
345
345
520

251
311
263
239
211

211
192
188
148
130

115
98
78
64
58
60

Aug.

... 2.6
1.9
2.3
3.5
4.1

2.6
2.0
1.7
3.2
4.4

4.1
3.5
4.4
3.5
2.9

2.6
5.0
6.0
7.0
8.0

2.6
2.6
3.2
3.2
3.8

3.8
3.5
3.8
4.4
5.5
O Q

57
52
60
49
50

50
49
39
46
50

74
125
170
154
110

80
64
60
54
54

44
44
43
39
34

34
34
40
40
40
39

Sept.

2.0
3.8
7.0
4.4
13.0

3.8
. 7.0
8.0
8.0
8.0

8.0
8.0

11
13
13

12
12
14
14
14

15
18
24
26
30

28
28
28
30
30

42
42
39
37
34

30
32
44
52
54

55
60
60
57
58

57
55
55
52
47

49
54
57
60
66

72
68
64
68
66
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Monthly! discharge of Paintrock Creek near Bonanza, Wyo.,for t&e years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

November 1-23.. . ........................................
March 23-31..............................................
April.. ...................................................
May......................................................

July.....................................................

1919-20.

March 19-31..............................................
April.... .................................................
May......................................................
June .....................................................
July......................................................
August ...................................................

Discharge in second-feet.

Maximum)

247 
100 
20 

375 
922 
280 
44 
8.0 

30

78 ' 

72 
157 
66 

1,060 
1,990 

850 
170 

72

Minimum.

90 
68 
11 
21 

105 
47 

.7 
1.7 
2.0

34 
64 
26 
25 
37 

298 
58 
34 
30

Mean.

124
88.3 
13.6 
87.7 

.460 
147 

8.98 
3.73 

14.7

63.8 
69.6 
50.2 
37.0 

269 
983 
327 
60.6 
52.9

Run-off 
in 

acre-feet.

7,620 
4,030 

243 
5,220 

28,300 
8,750 

552 
229 
875

3,920 
1,380 
1,290 
2,200 

16,500 
58,560 
20,100 
3,730 
3,150

0REYBULL RIVER AT MEETEETSE, WYO.

LOCATION. In sec. 4, T. 48 N., R. 100 W., at Meeteetse, Park County. Nearest
tributary, Meeteetse Creek, enters 3 miles downstream. 

DRAINAGE AREA. 690 square miles (measured on topographic map). 
RECORDS AVAILABLE. July 18 to September 30, 1920. 
GAGE. Gurley water-stage recorder at left bank, 1,000 feet above highway bridge

at Meeteetse, installed August 29, 1920; inspected by C. H. Wagner. From
July 18 to August 29 staff gage in sec. 13, T. 48 N., R. 101 W., 4§ miles upstream.
Flow at two points not exactly comparable, as small amount of water is diverted
from river, and some return water enters river between. 

DISCHARGE MEASUREMENTS. Made from car and cable 400 feet downstream from

CHANNEL AND CONTROL. Bed composed of boulders and coarse gravel, may shift. 
Control, ledge rock 20 feet downstream; should be permanent.

ICE. No data.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 102 second-ieet from 

Greybull River above station and 221 second-feet below station.
REGULATION. None.
ACCURACY. Stage-discharge relation apparently permanent. Rating curves not 

well defined. Operation of water-stage recorder satisfactory. Daily discharge 
ascertained by applying to rating table daily mean gage height obtained by in­ 
spection of recorder graph. From July 18 to August 28 staff gage read to quarter- 
tenths twice daily. Records good.

Discharge measurements of Greybull River at Meeteetse, Wyo., during the year ending
Sept. 30, 1920.

Date.

Aug. 2

30

Made by- Gage 
height.

Feet. 
2.32
2.42
1.49

Dis­ 
charge.

Sec.-ft. 
505
529
177
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Daily discharge, in seeond-feet, of Greybull River at Meeteetse, Wyo.,for the year ending
Sept. 30, 1920.

Day.

j
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........
10.........

July. Aug.

846'
590
535
590
485

460
460
392
392
415

Sept.

tftft

165
168
162
160

170
189
183
180
183

Day.

1L.
19

13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

July.

796
966
950

Aug.

460
560
438
370
370

350
350
312
312
278

Sept.

 ton

172
162
160
160

150
148
150
148
145

Day.

,21.........
22.........
23.........
24
25.........

26.........
27.........
28.........
29.........
30.........
31.........

July.

776
915
754
692
590

590
590
560
535
535
620

Aug.

-242
232
210
195
195

195
195
232
198
183
172

Sept.

142
145
150
152
145

138
140
142
138
138

Monthly discharge o/Greybull River at Meeteetse, Wyo.,for the year ending Sept. 30,1920.

Month.

July 18-31................................................

September. . .............................................

Discharge in second-feet.

Maximum.

966
845 
189

Minimum.

535 
172 
138

Mean.

705 
362 
158

Run-off 
in 

acre-feet.

19,600 
22,300 
9,400

51,300

SHELL CREEK AT SHELL, WTO.

LOCATION. Near the west edge of sec. 26, T. 53 N., R. 91 W., 450 feet above headgate 
of Shell canal, three-quarters of a mile northeast of Shell, Big Horn County. 
Nearest tributary, Trapper Creek, enters a short distance above.

DRAINAGE AREA. 256 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. April 1, 1915, to September 30, 1920. From July 1, 1911, to 
October 31,1914, station maintained by Wyoming Irrigation Co. and records pub­ 
lished in reports of State engineer.

GAGE. Vertical staff on right bank 450 feet above canal headgate; read by E. E. 
Loveland and N. D. McCracken. Since June 18, 1918, gage heights refer to gage 
on opposite side of creek set 2.80 feet higher than original datum.

DISCHARGE MEASUREMENTS. Made from highway bridge in Shell or by wading.
CHANNEL AND CONTROL. Channel composed of gravel. Control at gravel bar just 

below gage; shifting. Banks subject to overflow at stage of 3.8 feet.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 3.9 feet at 8 a. m. May 21 (discharge, 1,200 second-feet); minimum dis­ 
charge probably occurred during winter.

Maximum stage recorded during year ending September 30, 1920, 4.8 feet at 
5.30 a. m. June 17 (discharge, 1,590 second-feet); minimum discharge probably 
occurred during winter.

1913-1920: Maximum stage from high-water mark, 8.35 feet on June 11, 1918 
(discharge, 1,910 second-feet); minimum discharge probably occurred during 
winter.

ICE. No information, as records are discontinued during winter.
DIVERSIONS. Prior to July 1,1919, adjudicated diversions of 8 second-feet from Shell 

Creek above station, and 106 second-feet below.
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REGULASTION. Flow controlled to certain extent by storage of water in Adelaide res­ 
ervoir on Shell Creek, 25 miles above Shell; capacity of reservoir, 1,410 acre-feet. 
Water stored in reservoir beginning of high-water period and released in later part 
of summer. _ , _

ACCURACY. Stage-discharge relation not permanent. Two well defined rating curves 
used October 1, 1918, to November 8, 1919, and March 14 to June 14, 1920; fairly 
well denned curve used July 1 to September 30, 1920; shifting-control method 
used May 16 to July 4,1919, and June 13-30,1920. Gage read to hundredths twice 
daily. Daily discharge ascertained by applying mean daily gage height to rating 
table. Kecords good except for period of shifting control, for which they are fair.

Discharge measurements of Shell Creek at Shell, Wyo., during the years ending Sept. 30,
1919 and 1920.

Date.

1919. 
Feb. 24
May 7
June 18

30
July 29

Made by 

P.V.Hodges..........

.....do.................
G.W.Zorn ............
.....do.................

a
Feet. 

1.07
1.26
1 SO

1.20
1.10
1.08

Dis­ 
charge.

Sec.-ft. 
55
85

151
75
63
56

Date.

1920. 
May 20

July 22

Made by 

P.V.Hodges..........

3*
Feet. 

1.38
3.73
1.85

Dis­ 
charge.

Sec.-ft. 
110
845
140

<» Engineer, Wyoming Irrigation Co.

Daily discharge, in second-feet, of Shell Creek at Shell, Wyo., for the years ending Sept. 30,
1919 and 1920.

Day.

1918-1919. 
1...................
2...................
3...................
4...................
5...................

6..................
7...................
8...................
9...................

10...................

11..................
12...................
13................ .
14...................
15...................

16...................
n... ................
18...................
19...................
20...................

21................ .
22...................
23...................
24...................
25..................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

119
131
123
118
119

119
119
118

108

106
106
105
101
100

98
98
98
98
98

98
(U

94
75
75

75
91
93
93
<rt
93

Nov.

91
01
91
01
83

83
80
88
91
91

88
83
83
83
83

83
83
83
83
83

83
83
75
74
75

75
77
QO

83
93

Feb.

is

Mar.

61
61

61
61
61
61
62

62
62
62
62
61

61
61
61
61
61

62
62
62
62
78
78

Apr.

88
71
67
72
72

64
62
62
53
60

62
61
61
61
61

61
61
68
85
86

81
ins
118
146
176

242
14A
131
186
208

May.

186
186
146
119
106

105
105
98
118
136

131
176
219
208
375

660
815
690
885
920

850
750
632
435
455

500
375
415
395
435
230

June.

197
186
186
166
176

162
176
219
230
186

176
176
176
158
148

133
129
148
136
158

131
123
112
108
108

100
91
86
85
83

July.

81
75
74
74
71

68
68
64
61
61

64
64
72
71
69

68
65
68
67
67

64
62
61
61
61

61
61
61
58
56
53

Aui*.

51
51
57
54
58

58
58
57
fin
61

61
61
61
62
61

61
61
58
57
57

58
58
58
56
56

61
56
49
48
48
48

Sept.

47
47
49
49
49

49
51
51
51
48

48
48
48
48
48

48
48
48
48
48

48
49
48
48
48

48
48
49
49
49
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Daily discharge, in second-feet, of Shell Creek at Shell, Wyo., for the years ending Sept. SO,
1919 and 1920 Continued.

Day.

1919-20. 
1... ................
2...................
3...................
4->..»... ...........
«..-..J.. .............

^::.................
7...................
8...................
9...................

10...................

11.................:.
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

51
53
54
54
54

54
54"u
60
54

54
54
54
M
54

54
56
58
69
67

61
R9
61
61
61

61
61
61
60
61
fi4

Nov.

62
60
60
58
61

58
60
60

Feb. Mar.

57
C*7

. 54
60
62
66
67

67
82
73
60
60

60
60
60
60
60
60

Apr.

53
62
57
57
57

57
60
.65
62
65

65
65
69
70
69

66
66
66
66
62

62
61
61
61
61

60
60
62
62
62

May.

62
62
62
62
70

73
73
73
88
on

107
136
105
104
88

90
104
117
IfU
107

125
117
110
180
202

224
260
350
518
559
17O

June.

334
287
260
,235
302

287
648

1,090
1,510
1,670

1,440
1,210
1,350
1'090
1 040

1,150
1,350
1,040

820
648

648
695
925
980
795

695
625
602
559
625

July.

568
522
460
49S
380

362
310
280
250
250

265
250
235
208
1QK

185
185
175
175
175

155
14O
143
141
139

133
126
122
119
119
11Q

Aug.

117
115
115
115
108

108
108
104
108
108

108
121
133
130
124

121
119
119
121
115

115
110
108
104
103
 103
99
101
101
103
97

Sept,

97
101
97
97
96

94
95
108
104
101

101
101
97
94
97

91
89
88
88
88

88
112
117
110
103

94
88
88
85
85

Monthly discharge of Shell Creek at Shell, Wyo., for the years ending Sept. SO, 1919 and
-te\/&/\

Month.

1918-19. 
October..................................................

March 9-31...............................................
April.. ...................................................
May......................................................

July......................................................

1919-20. 
October..................................................

March 14-31.... ..........................................
April.....................................................
Mav................... ...................................

July......................................................

Discharge in second-feet.

Maximum.

131 
91 
78 

242 
920 
230 

81 
62 
51

69 
62 
82 
70 

559 
1,670 

568 
133 
117

Minimum.

75 
74 
61 
53 
98 
83 
53 
48 
47

51 
58 
54 
53 
62 

235 
119 
97 
85

Mean.

102
83.5 
62.9 
95.0 

382 
148 
65.5 
56.8 
48.5

57.7 
59.9 
62.5 
62.4 

158 
830 
238 
112 
96.5

Run-off in 
acre-feet.

6,270 
4,970 
2,870 
5,710 

23,500 
8,810 

.4,030 
3,490 
2,890

3,550 
950 

2,230 
3,710 
9,720 

49,400 
14,600 
6,890 
5,740
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RIVER HEAR ISHAWOOA, WYO.

LOCATION. In SW. i sec. 23, T. 51 N., R. 104 W., at Hartung's private bridge, If 
miles north of Ishawooa, Park County. Nearest tributary, Bull'Creek; enters 
1J miles downstream.

DRAINAGE AREA. 532 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. May 7, 1915, to September 30, 1920.
GAGE. Vertical staff fastened to bridge piling; read by Albert Hartung. Prior to 

May 24,1918, gage half a mile upstream at Spaulding's ranch. Flow at two points 
comparable.

DISCHARGE MEASUREMENTS. Made from suspension bridge and by wading.
CHANNEL AND CONTROL. Bed of stream composed of coarse gravel; shifting during 

high water. No well-defined control. Banks not subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending Septem­ 

ber 30, 1919, 4.1 feet at 6.30 a. m. May 28 (discharge, 2,870 second-feet); mini­ 
mum discharge probably occurred during winter.

Maximum stage recorded during year ending September 30, 1920, 4.8 feet at 
6 a. m. June 17 (discharge, 3,690 second-feet); minimum discharge probably oc­ 
curred during winter.

, 1915-1920: Maximum stage recorded, 7.0 feet at 6.45 a. m. June 14, 1918 (dis­ 
charge, 7,740 second-feet); minimum discharge probably occurred during winter.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 31 second-feet from 

Shoshone River above station and 162 second-feet between it and Shoshone 
reservoir.

REGULATION. Diurnal fluctuation during spring, caused by alternate melting and 
freezing of mountain snow.

ACCURACY. Stage-discharge relation not permanent. Rating curve used from 
October 1,1918, to June 7,1920, fairly well defined; applied indirectly May 15 to 
September 30, 1919. Curve used June 8 to September 30, 1920, well defined; 
applied indirectly June 8-12, Gage read to bundredtbs twice daily. Daily 
discharge ascertained by applying daily mean gage height to rating table. Rec­ 
ords good.

Discharge measurements of Shoshone River near Ishawooa, Wyo., during the years end­ 
ing Sept. SO, 1919 and 1920.

Date.

1919. 
May 6
June 19
Aug. 8
Sept. 25

Made by 

P.V.Hodges..........
.....do.................
J. B. Spiegel. ..........
.....do.................

height.

Feet. 
1.00
2.06
.94
.79

Dis­ 
charge.

Sec.-ft. 
242
687
161
123

Date.

1920. 
May 21

Sept. 1

Made by 

P.V.Hodges..........

J.B. Spiegel.. .........

Gage 
height.

Feet. 
2.55
4.32
1.58

Dis­ 
charge,

Sec.-ft. 
1,100
2,990

260
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,-in second-feet, of Shoshone -River near Ishawooa, Wyo., for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9............. ......

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21.............. ... . ......
22...........................
23...........................
24...........................
25...........................

26.................. ........
27...........................
28...........................
29.................. . ......
30...........................
31...........................

1919-20. 
1. ............. . . ........
2...........................
3...........................
4...........................
5...........................

6...........................
7...................... ....
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14.:.........................
15...........................

16...........................
17..-..............;.........
18...........................
19...........................
20..........................

21..........................
22...........................
23...........................
24.. ........................
25..........................

26..........................
27..........................
28..........................
29..........................
30..........................
31..........................

Oct.

425
320
304
316
308

316
370
316
300
280

276
268
268
264
248

248
292
325
276
260

264
240
240
228
208

193
193
1Q3
190
190
193

125
125
125
125

125
125
125
1OK

125

125
125
125
125

135
140
142
146
146

142
140
140
146
150

148
146
144
142
140
138

Nov.

196
196
190
193
196

190
172
186
182
186

172
165
172
172
165

162
162
165
165
158

165
165

136
134
132
130
129

129
125
115
110
100

90
90
90
Q3
96

100
130
150
146
144

142
140
137
140
145

130
115
100
105
105

Mar.

118
130

125
112
108
107

97
99
96
102
100
102

Apr.

124
121
130
127
112

98
90
88
78
80

82
73
75
80
75

69
73
109
137
187

165
190
256
430
474

546
486
QQfl

528
600

105
91
91
92
93

94
108
105
105
104

102
116
116
120
116

112
110
107
107
125

121
116
110
116
112

108
110
120
120
118

May.

392
355
312
280
260

240
244
248
452
398

365
600
614
621

1,240

1,420
1,250
1,430
1,800
2,260

2,230
2,030
2,000
1,850
1,960

1,930
1,990
2,610
2,230
1,930
999

137
137
129
133
144

150
150
165
275
385

550
492
410
360
385

492
750
960
870
960

1,250
1,150
1,250
1,470
1,250

1,050
1,250
1,700
1,820
1,580
1,150

June.

649
516
564
576
712

772
844
677
628
635

788
733
564
621
677

733
698
576
756
469

558
528
458
447
436

392
376
370
300
335

. 915
830
790
960

1,420

1,470
1,820
2,340
2,550
2,760

2,970
3,040
3,110
3,250
3,250

3,390
3,250
2,550
2,130
2,150

2,410
2,970
3,250
2,970
2,690

2,020
2,020
2,690
2,690
2,830

July.

308
296
280
272
260

244
220
200
190
176

172
179
176
168
165

162
154
154
137
127

118
118
115
134
158

162
151
140
168
212
296

2,690
3,250
3,690
3,540
3,250

2,970
2,690
2,550
2,410
2,690

2,690
2,410
2,410
2,550
2,410

2,150
2,150
2,020
2,150
2,020

2,020
2 OP
1,650
1.420
1,530

1,420
1,310
1,210
1,210
1,210
1,210

Aug.

240
254
2^4
236
200

176
158
154
158
179

151
148
137
134
124

118
115
112
106
106

109
103
103
103
103

103
100
95
95
95
95

2,280
1,310
1,310
1,420
lj030

1,030
940
940
940

1,210

850
1,120
770
770
730

690
610
610
510
480

425
400
375
350
325

325
375
325
300
275
252

Sept.

98
103
121
121
137

151
360
355
308
272

244
220
200
196
190

172
167
162
157
152

147
142
137
132
127

121
121
121
121
121

252
252
230
230
210

230
252
252
230
210

210
190
190
190
190

160
160
160
160
160

148
148
148
148
148

148
148
160
148
148

NOTE. Stage-discharge relation Sept. 17-24, 1919. affected by debris left by flood of Sept. 7; discharge 
determined by interpolation. Gage not read Oct. 26 to Nov. 4, Nov. 8-18, 25-30,1919, and April 3-4,1920; 
discharge based on  weather records.
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Monthly discharge of Shoshone River near Ishawooa, Wyo., for the years ending Sept.
SO, 1919 and 1920.

Month.

1918-19. 
October ..................................................
November 1-22...........................................
April.....................................................
Mav... ................................. .................

July.....................................................

September...............................................

1919-20. 
October ..................................................

March 22-31...... ................. . ......... ..........
April.....................................................
May.....................................................

July.....................................................

September...............................................

Discharge in second-feet.

Maximum.

425 
196
eoo

2,610
844 
308 
234 
360

150 
150 
125 
125 

1,820 
3,390 
3.690 
2.280 

252

Minimum.

190 
158 
69 

240 
335 
115 
95 
98

125 
90 
96 
91 

129 
790 

1,210 
252 
148

Mean.

268 
176 
202 

1,180 
582 
187 
141 
173

134 
121 
105 
109 
740 

2.380 
2.220 

751 
187

Run-off in 
acre-feet.

16,500- 
7,680- 

12,000 
72.600- 
34.600 
11,500- 
8.670- 

10,300-

8,24ft 
7,200 
2,080 
6490 

45.500 
142,000 
133,000 
46 200 
11,100

SHOSHONE RIVER AT CORBETT DAM, WYO.

LOCATION. In NE. i sec. 7, T. 53 N., R. 100 W., at Corbett diversion dam, 8 miles 
below Cody, in Big Horn County.

DRAINAGE AEEA. Not measured at this station; drainage area above Cody is 1,400 
square miles. Sage Creek, the only important tributary that enters between 
this station and Cody, drains about 25 square miles.

RECORDS AVAILABLE. April 20, 1908, to September 30, 1920.
GAGE. Staff gage 40 feet upstream from the crest of the dam; readings represent height 

of water above crest. It is read once a day during the irrigation season and at 
irregular intervals during the winter by employees of the United States Reclama­ 
tion Service.

DETERMINATION OP DISCHARGE. Discharge computed by considering the dam as a 
weir and the sluice gates as submerged orifices. The following formula for 
discharge over the crest was developed from measurements at Cody, Wyo.: 
Q=3.50 BH1 - 58.

CHANNEL AND CONTROL. The crest of the dam forms a permanent control. The 
dam is of reinforced concrete of the buttressed type, having on the upstream side 
a deck 2£ feet thick, sloping 1 to 1, and supported by buttresses 2 feet thick spaced 
14 feet on centers; it raises the low-water elevation of the river 10.2 feet; length 
between abutments, 400 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30,1919,1.18 feet June 9 (discharge, 1,820 second-feet; discharge through Corbett 
tunnel, 404 second-feet; total, 2,220 second-feet); minimum stage, 0.52 foot March 
1-10 (discharge, 498 second-feet; no flow through tunnel).

Maximum stage recorded during year ending September 30, 1920, 2.90 feet 
July 5 (discharge, 7,530 second-feet; discharge through Corbett tunnel 506 second- 
feet; total, 8,036 second-feet); minimum stage recorded 0.53 foot January 1-29 
(discharge, 515 second-feet; no flow through Corbett tunnel).

1908-1920: Maximum stage recorded, 5.00 feet June 15, 1918 (total discharge, 
18,700 second-feet); no flow October 21 to November 19, 1909.

ICE. Stage-discharge relation not seriously affected by ice; open channel rating 
curve assumed applicable.

DIVERSIONS. Little water is diverted above this station.
REGULATION. Shoshone reservoir, having a capacity of 456,000 acre-feet, partly 

regulates the flow.
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ACCURACY. Stage-discharge relation practically permanent. Rating curve fairly 
well defined. Gage read to hundredths once daily. Daily discharge ascertained 
by applying gage height to rating table and adding the daily flow through tunnels. 
Records good.

The following discharge measurement was made by W. A. Lamb: 
August 24, 1918: Gage height, 0.97 foot; discharge, 1,580 second-feet.

Daily discharge, in second-feet, ofShoshone River, including tunnels, at Corbett dam, Wyo. t 
for the years ending Sept. SO, 1917-1920.

Day.

1916-17. 
1.. ...........
2.............
3.............
4.............
5..... ........

6.............
7.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

1917-18. 
1.. ...........
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
18.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

797
728
TOO
800
801

802
803
Qf\A

CAR

806

807
808
OflQ

ft/M

70Q

795
791
787
783
77Q

775
78Q

785
785
785

873
820
862
833
701

693
693
693
676
676

676
660
660
693
693

693
693
727
744
744

813
786
778
77S

760

760
778
760
875
774

835
678
810
768
7fi5Z
656

Nov.

726
749
713
713
713

713
768
679
576
456

438
454
471
488
505

522
COQ

556
573
590

607
624
641

851
880
923
913
894

895
907
907
.857'857

692
692
692
692
692

692
692
692
AQO

692

692
692
692
692
692

692
692
692
692
fiQ9

Dec.

658
675

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692
692

Jan.

692
692
692
692
692

(509
692
692
692
fiQ9

709
709
709

725
79 x.

725
725
725

743
743
743
743
743

743
743
743
743
743
743

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692
692

Feb.

725
725
709
709"692

692
675
675
658
658

658
658
fiCQ

658
658

658
658
658
658
658

658
658
658
658
658

658
658
658

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
6S2
692

692
692
692
692
692

692
692
692

Mar.

658
658
658
658
658

658
658
658
658
658

658
658
658
658
658

658
658
658
658
658

65g
658
658
658
658

658
658
675
675
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692
692

Apr.

709
709
725
725
743

833
709
709
709
709

709
725
703
685
678

748
692
709
709
725

709
725
592
722
747

703
675
675
709
692

692
692
692
692
692

692
692
692
692
692

692
692
692
692
692

563
643
543
625
625

689
750
730
641
722

714
625
625
625
664

May.

745
761
732
681
633

742
846
766
759
643

741
825
819

1,050
1,680

1,760
1,590
1,690
1,660
1,840

1,790
2,030
1,720
1,730
1,880

2,070
1,610
1,740
1,700
1,680
1,740

795
759
709
778
766

763
767
767
7%*
784

771
754
771
738
738

738
696
807
897

1,030

1,190
1,220
1,4CO
1,400
1,630

1,680
1,580
1,710
1,700
1,730
1,450

June.

1,700
1,750
1,780
1,370
1,350

1,410
1,360
1,420
1.460
1,640

1,510
1,690
1,820
1,540
1,480

1,540
3,980
7.970
8,690
9,730

9,280
9,280
9,700
8,730
9,280

9,160
7,950
8,750
8,330
9,380

1,720
1,460
1,520
1,520
1,420

1,570
1,610
2,650
6.580
11,300

13,300
15,000
16,000
17,600
18.7CO

18,200
15,700
15,7CO
15,000
14,300

13,600
13,000
11,900
12,500
12,200

11,300
10,100
8,850
7,540
6,280

July.

9,380
7,910
7,680
7,840
8,220

9,230
8,680
8,880
8,960
«,170

8,770
8,390
7,600
6,420
6,000

5,220
4, SCO
4,750
4,490
5,130

4,290
3,160
3,160
3,460
3,370

3,480
2,940
2,690
2,600
2,230
1,630

5,980
5,680
5,620
5,480
5,070

4,840
5,920
5,470
5,100
5,200

4,890
5,730
4,530
4,860
4,930

4,540
3,910
4,420
4,590
3,810

3,790
3,350
3,220
3,010
2,820

2,680
2,690
2,300
2,300
2,180
1,980

Aug.

1,480
1,500
1,300
1,040
1,400

1,200
1,300
1,350
1,370
1,220

1,200
1,400
1,630
1,500
1,280

1,2CO
1,080
1,170
1,540
1,440

1,750
1,800
1,480
1,390
1,630

1,750
1,720
1,780
1,660
1,640
1,550

2,010
1,770
1,480
1,560
1,680

1,750
1,720
1,110
2,080
1,850

2*180
1,810
2,030
2,140
1,920

2,030
1,950
2,040
1,620
2,120

1,930
1,930
1,980
1,930
1,930

1,990
1,820
1,820
1,920
1,720
1,750

Sept

1,700
1,900
1,800
1,680
1,710

1,780
1,360
1,430
1,790
1,430

1,360
1,330
1,330
1 240
1,300

1,200
1,140
1,290
1,410
1,370

1,280
1,160
1,100
1,040
984

926
870
815
751
709

1,770
1,820
1,920
1,820
1,930

1,760
1,780
1,830
1,890
1,760

1,760
1,620
1,620
1,670
1,050

1,050
1,040
929
964
911

905
960
626
745
878

681
696
599
585
508
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Daily discharge, in second-feet, ofShoshone River, including tunnels, at Corbettdam, Wyo., 
for the years ending Sept. 30, 1917-1920 Continued.

Day.

1918-19, 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............

10..............

11..............

13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

O1

22..............
23..............
24..............

25..............
27..............
28..............
29..............
30
31..............

1919-20. 
1. .............
2..............
3..............
4..............
5..............

6..............
/............-.
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

500
576
693
673
662

662
678
678
678
678

678
678
678
678
678

678
678
678
678
678

678
678
678
678
678

678
678
678
678
678
678

546
546
KAjfi

tLA/R

546

546
KAfi

546
546
546

546

546
KAft

546
546
546
546
546

<\dfi
  546

KAfi

546
593

593
593
593
593
593
SOS

Nov.

678
678
678

1,580
1,580

1,580
1,580
1,580
1.580
1,580

1,580
1.580
1,580
1,580
1,580

1,580
1,580
1,580
1,580
1,580

1,580
1.540
1,490
1,490
1,490

1,490
1,490
1,490
1,490
1,490

593
593
593
593
iytt

593
593
593
593

593
593
593
593
593

593
593
593
593
593

593
593
593
593
593

593
593
593
593
593

Dec.

592
592
592
592
592

592
592
592
592
592

592
592
592592"
592

592
592
592
592
592

592
592
592
592
592

<M»2
592
592
592
592
592

593
593
KQQ

593
KQQ

593
593
593
593

593
593
593
593
593

592
591
590
589
588

587
586
585
584
583

582
581
580
579
578
577

Jan.

513
513
513
513
513

513
513
513
513
513

513
513
513
513
513

513
513
513
513
513

513
513
513
513
513

513
513
513
513

513

515
515

515

515
515
515
515
515

515
515
515
515
515

515
515
515
515

515
515

515
515

515
515
515
530
CO ft

Feb.

513
513
513
513
513

513
513
513
513
513

513
513
513
513
513

513
513
513
513
513

513
513
513
513
513

513
513
513

530
538
546
554
562

570
578
586
593
593

593
593
593
593
593

593
593
593
593
593

59*
593
593
593
593

593
593
593
593

Mar.

498
498
498
498
498

498
498
498
498
498

513
513
513
513
513

513
513
513
513
513

529
529
529
529
529

529
529
529
529
529
529

593
593
593
593
593

593
593
593
593
593

593
572
551
530
530

530
530
530
530
530

530
530
530
530
530

530
530
530
530
554
577

Apr.

544
560
576
592
608

625
625
625
625
625

625
526
602
627
616

617
639
630
612
636

625
633
640
598
600

731
708
619
628
594

577
579
581
583
585

587
589
591
593
593

594
596
598
600
602

604
606
608
608
608

608
623
617
617
^17

636
628
628
628
637

May.

545
1.000
1 290

944
1,010

858
1,040
1,050
1.060
1,120

1,070
1,080
1,090
1,140
1,150

1,160
1,130
1,120
1.120
1,100

1,120
933
962
963
929

932
1,130
1,130
1,140
1,140
1,300

624
613
612
618
625

615
624
619
616
620

617
626
613
624
610

617
617
619
743

1,230

1,910
1,930
1,940
1,960
1,350

608
608
938

1,550
1,570
1 C£A

June.

1.280
1,270
1,340
1.340
1,370

1,390
1,660
1,760
2,220
1,520

1,810
1,830
2,090
1,900
1,870

1,850
1,840
1,230
1,660
1,590

1,570
1,500
1,490
1,520
1,370

1,370
1,290
1,240
1,190
1,250

1,350
1,360
1.350
1,350
1,370

1,360
1,500
1,650
1,820
1,860

1,910
2,120
2,170
4,200
4,480

7,220
7,330
7,210
7,020
5,750

5,650
6,100
7,780
7,790
7,490

6,650
6,060
5,850
6,090
5,790

July,

1,260
1,300
1,310
1,290
1,310

1,310
1.340
1,380
1,340
1,320

1,340
1,320
1 320
1,320
1,320

1,320
1,320
1,290
1,270
1,260

1,370
1,310
1,240
1,240
1,130

1,160
1,070
1,100'

978
1,030

858

6,480
6,660

7,720
8,040

8,030
6,690
6,110
6,040
5,930

6,240
6,020
6.040
5,890
5,810

5,550
5,370
5,220
5,110
4^930

4;78S
4,760
j. <vin
4,050
3,770

3,940
3,530
3,100

2,810
2,660

Aug.

990
905
927
938
839

845
802
779
764
737

750
764
784
721
693

821
758
754
823
783

790
844
919
726
723

753
772
727
616
603
609

2,920
2,840
3220
2,930
2,700

2,430
2,320
2,160
2,160
2,110

2,010
2,010
1,990
1,910
1,870

1,710
1,620
1,590
1,470
1,410

1,300
1,190
1,130
1,050
1,030

892
858

1,300
1,230
1,160
1 1 CA

Sept.

581
570
615
623
617

647
606
616
615
625

647
635
623
613
632

657
645
631
650
629

599
619
591
602
582

622
663
602
580
569

1.190
809
819
832
833

784
865
895
783
777

816
772
774
777
812

736
678
696
679
642

695
655
664
680
656

677
709
666
665
668

NOTE. Discharge, Oct. 1-12, 14-22, Nov. 1, 10, and 12-22, 1916, interpolated; Nov. 24 to Dec. 29, 1916, 
estimated at 650 second-feet by engineers of U. S. Reclamation Service. Discharge over crest of dam Dec. 
16-30,1919, Feb. 2-8, Mar. 12, 13, 30, Apr. 2-8,11-17, June 5, 7, 8, and 10,1920, obtained by interpolation. 
Water sluiced into river below the dam and above the station on canal during 1920 estimated, by engineers of 
TJ. S. Reclamation service as follows: June, 2,7§0 acre-feet; July, 1,13ft acre-feet; August? 
Sept ember; 2,580 acr&'feet.'
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Monthly discharge of Shoshone River, including tunnels, at Corbett dam, Wyo., for the 
years ending Sept. SO, 1917-1920.

Month.

1916-17. 
October. .................................................

May.....................................................
June. ....................................................
jTily. ......... ...........................................

' 1917-18. 
October. .................................................

May.. ...................................................

July......................................................

1918-19. 
October. .................................................

February. ...............................................

April.....................................................
May.....................................................
June. ....................................................
July. ....................................................

Discharge in second-feet.

Maximum.

873 
768

743 
725 
692 
833 

2,070 
9,730 
9,380 
1,800 
1,900

9,730

875 
923 
692 
692 
692 
692 
750 

1,730 
18,700 
5,980 
2,180 
1,938

18,700

693 
1,580 

592 
513 
513 
529 
731 

1,300 
2,220 
1,380 

990 
663

2,220

Minimum .

701 
438

692 
658 
658 
675 
633 

1,350 
1,630 
1,040 

709

438

656 
692 
692 
692 
692 
692 
543 
696 

1,420 
1,980 
1,110 

508

508

500 
678 
592 
513 
513 
498 
526 
545 

1,190 
858 
603 
569

498

Discharge in second-feet. 
Month.                      

Maximum. Minimum.

1919-20.

December. ................................ 593

February. ................................. 593
March. . ................................... 593
April........................'.............. 637
May....................................... 1,960

July....................................... 8,040
August .................................... 3, 220

The year............................ 8,040

546 
593 
577 
515 
530 
530 
577 
608 

1,350 
2,660 

858 
605

515

Mean.

557 
593 
589 
516 
583 
557 
604 

. 936 
4,320 
5,360 
1,800 

754

1,430

Mean.

796 
612 
651 
718 
670 
661 
710 

1,310 
4,830 
5,830 
1,440 
1,310

1,630

735 
757 
692 
692 
692 
692 
672 

1,040 
9,940 
4,220 
1,860 
1,270

1,940

668 
1,460 

592 
513 
513 
514 
617 

1,060 
1,550 
1,250 

783 
617

845

Discharge 
through 

sluice gates 
(aere-Ieet).a

2,750 
1,130 
2,300 
2,580

8,760

Run-off 
in 

acre-feet.

48,900 
36,400 
40,000 
44,100 
37,200 
40,600 
42,200 
80,600 

287,000 
358,000 
88,500' 
78,000

1,180,000

45,200 
45,000 
42,500 
42,500 
38,400 
42,500 
40,000 
64,000 

591,000 
259,000 
114,000 
75,600

1,400,000

41,100 
86,900 
36,400 
31,500 
28,500 
31,600 
36,700 
65,200 
92,200 
76,900 
48,100 
36,700

612,000

Run-off 
in acre-feet.

34,200 
35,300 
36,200 
31,700 
33,500 
34,200 
35,900 
57,600 

260,000 
331,000 
113,000 
47,500

1,050,000

a Estimated by engineers of U. S. Reclamation Service. 

102724 23 WSP 506  14
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Daily discharge, in second-feet, of Corbett tunnel at Corbett dam, Wyor,for the years ending
Sept. SO, 1917-1920.

Day.

1916-17. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7......... ...........................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

1917-18. 
1.......................... ..........
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14................................ ..
15....................................

16....................................
17....................................
18................................. ..
19....................................
20....................................

21....................................
22....................................
23...................................
24...............................;....

25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

us
58
RO

18

58
CO

18

58
58
CO

58
58
58
EC

58
eg

58
58
CO

EC

CO

76
76
76
76

76
77
110
141
141
141

35
35
35
35
35

35
QC

35
v\
35
v\
35
35
35
f;

35
35
35
35
35

35
35
35
166
914.

177
118
118
25
25
158

Nov.

174
205
215
215
215

215
270
283
247
72

1 C.Q

188
231
221
202

203
91 *\
215
165
165

Apr.

95
141
118

56

81
106

45

80
160
60

31
125
105
16
07

89

70

May.

36
36
7

121
57

67
67
91
67
67

100
100
161
161
146
221-
211
245
265
326

251
111
161
126
162

152
120
71
71
71
71

137
101
101
120
125

105
126
126
126
126

146
146
146
146
209

209
341
341
321
3S5

466
466
670
688
742

777
705
742
678
651
634

June.

29
101
176
122
122

159
159
171
212
262

307
438
534
519
49S

648
624
690
708
758

705
705
691
705
705

705
720
720
720
672

634
512
519
519
564

696
687
705
696
732

831
859
926
916
Qf>7

907
916
907
850
804

751
687
597
651
624

660
633
699
615
511

July.

676
696
676
596
655

655
655
655
636
636

656
656
636
615
635

696
676
69fr
758
781

781
801
801
801
801

822
822
822
759
759
759

579
528
470
511
307

651
696
706
777
813

831
850
732
741
777

615
277
687
633
688

670
751
760
760
723

486
4,04.

378
178

385
400

Aug.

823
777
742
631
621

698
621
621
556
500

420
401
449
516
560

580
516
445
514
513

437
404
378
367
316

301
315
311
280
304
278

546
607
688
670
778

J807
778
778
787
579

642
563
430
512
4.04

422

438
247
536

422
422
470
422
415

478
446
446
502
519
462

Sept.

254
268
293
263
242

268
261
143
94
267

256
271
291
318
318

,297
237
230
229
141

57

438
462
430
377
370

277
35ft
315
289
272

266
247
247
289
302

295
289
271
272
253

247
302
335
247
220

is*
198
174
160
83
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Daily discharge, in second-feet, ofCorbett tunnel at Corbettdam, Wyo., for the years ending 
Sept. SO, 1917-1920 Continued.

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

1918-19.
75

151
164
97

86

86

58
134
83
87

104
95
86
114
138

200
222
257
319
357

379

397
447

519
533
438
446
510

447
591
569
527
474

482
521
557
582
618

672
650
634
635
615

661
702
736
720
686

701
750
779
784
784
752

704
726
698
718
723

753
757
698
404
422

704
730
773
760
729

848
867
810

646
659
651
644

679
696
732
765
771

778
834
872
868
902

873
910
929
920
926

929
929
929
924
924

924
924

760

840
811
829
855
817

765
726
732
699
736
711

635
602
572
542
497

490
484
513
510
483

484
461
466
512
565

612
641
644
636
655

680
657
577
539
536

522
506
484
479
475
481

488
423
406
369
338

292
303
313
321
334

368
356
320
347
378

391
379
400
407
420

390
410
382
393
373

413
465
455
433
290

Day. Apr. May. June. July. Aug. Sept. Day. Apr. May. June. July. Aug. Sept.

1920.
109
129
113
150
213

286
331
350
359
375

320
331
341

870
903
911
914
894

842
849
857
897
864

849
828
833
837
874

599
550
497
437
506

504
506
531
530
596

656
725
748
813
802

883
847
810
813
775

782
775
713
784
730

627
591
632
604
560

442
406
490
503
528

503
572
602
466
448

431
401
403
420
455

1920.

574
617
627
666
334

0
0
85
720
788
851

883
883
802
682
674

531
523
665
674

663
691
734
690
599

858
881
904
891
913

921
928
928
934

937
934
934
939
941
941

574
560
572
597
542

571
568
629
667
704

678
609
523
498
457

479
489
546
583
546

509
524
514
530
506

546
578
535
515
488
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Monthly discharge of Corbett tunnel at Corbett dam, Wyo., for the yean ending Sept. SO,
1917-1920.

Month.

1916-17. 
October. .................................................

May......................................................
June .....................................................
July......................................................
August. ..................................................
September ...............................................

1917-18. 
October............................... . . ..........
N wember 1-10. ..........................................
May......................................................
June.................................. ..... ............
July......................................................
August... ................................................
September............................ . . . ........

1918-19. 
October....................... ......
November 1-22.................. ........ .......
April 12-30.......... .........
May......................................................
June.................................... . ... . ........
July............................. ........................
August.......................... ..... ... . . ......
September...............................................

1920. 
April 22-30.. ......... ........... .....
May................................... . ... . ........
June .....................................................
July......................................................
August.................................... . ............
September...............................................

The year ...........................................

Discharge in second-feet.

Maximum.

141
2S3 
326 
758 
822 
823 
318

214 
231
777 
926 
850 
807 
462

164 
86 

447 
784 
867 
929 
680 
488

71 
851 
914 
941 
883 
602

Minimum.

58 
72 
7 

29 
596 
278 
57

35 
159 
101 
511 
307 
247 
83

75 
54 
58 

438 
404 
699 
461 
290

30 
0 

523 
437 
457 
401

Mean.

71.5 
211 
126 
476 
712 
490 
238

58.3 
" 196 

348 
717 
615 
538 
282

90.6 
84.5 

224 
615 
711 
848 
546 
378

57.2 
366 
780 
765 
657 
501

Run-ofli n 
acre-feet.

4,400 
4,180 
7,750 

28,300 
43,800 
30,100 
9,910

3,580 
3,890 

21,400 
42,700 
37,800 
33,100 
16,800

5,570 
3,690 
8,440 

37,800 
42,300 
52,100 
33,600 
22,500

1,020 
22,500 
46,400 
47,000 
40,400 
29,800

187,000

SOAP CREEK HEAR ST. XAVIER, MONT.

LOCATION. In sec. 20, T. 5 S., R. 32 E., at Henry Reed's ranch, 9 miles south of St. 
Xavier and 1 mile above mouth of stream, Big Horn County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 11, 1911, to September 30, 1920. April 25, 1914, 

to June 12,1915, at Frank Annerer's ranch half a mile above present site; Septem­ 
ber 11,1911, to November 30,1913, in W. £ NW. J sec. 2, T. 6 S., R. 32 E., a quarter 
of a mile above headworks of Soap Creek ditch.

GAGE. Overhanging chain on right bank opposite ranch bouse installed June 13, 
1915; read by Henry Reed. Original gage, used from September 11, 1911, to No­ 
vember 30, 1913, overhanging chain gage a quarter of a mile above headworks of 
Soap Creek ditch; gage used April 25, 1914, to June 12, 1915, chain on footbridge 
near Frank Annerer's house, a quarter of a mile above present site.

DISCHARGE MEASUREMENTS. Made by wading or from highway bridge 1 mile up­ 
stream.

CHANNEL AND CONTROL. Bed of stream composed of gravel and silt, shifts slightly. 
Stage-discharge relation affected at times by growth of aquatic plants in channel.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 4.60 feet at 8.50 a. m. March 23 (discharge, 88 second-feet); minimum dis­ 
charge, no flow June 23-25, June 30, July 1.

Maximum stage recorded during year ending September 30, 1920, 11.2 feet at 
8.10 a. m. May 11 (discharge, from extension of rating curve, 410 second-feet); no 
flow August 29, 30, and September 18-25.
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1911-1920: Maximum stage recorded, 12.8 feet May 11,1914, determined by 
leveling from flood marks (discharge determined from extension of rating curve, 
438 second-feet); no flow August 29, 30, and September 18-25,1920.

ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. Soap Creek ditch diverts above station during summer for irrigation.
REGULATION . None.
ACCURACY. Stage-discharge relation not permanent. Rating curve used from 

October 1,1918, to May 4,1919, and March 28 to July 17,1920, well defined; curve 
used from May 26 to October 10,1919, well denned below 50 second-feet; shifting- 
control method used May 5-25, 1919, and July 18 to September 17, 1920. Gage 
read twice daily to tejnths during 1919 and to hundredths during 1920. Daily dis­ 
charge ascertained by applying daily mean gage height to rating table. Records 
good.

Discharge measurements of Soap Creek, near St. Xavier, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Apr. 3
May 25
June 29

Male by 

W. A. Lamb...........
.....do..................
.....do..................

Gage 
height.

Feet. 
3.02
2.62
2.32

Dis­ 
charge.

Sec.-ft. 
20.8
4.5
o.2

Date.

1920. 
Mar. 28

Made by 

W. A. Lamb...........

a,
Feet. 

3.27
2.43

Dis­ 
charge.

Sec.-ft. 
26.3
o.5

Estimated.

Daily discharge, in second-feet, of Soap Creek near St. Xavier, Mont., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
I... .............. f.........
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

W.. .........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30?. .........................
31...........................

Oct.

24
24
22
22
22

22
30
26
22
21

22
22
21
21
21

21
21
22
22
21

21
21
21
21
21

21
21
22
23
22
22

Nov.

21
22
22
22
24

25
26
25
24
91

30
33
25
24
24

24
24
24
23
21

21
24
27
28
28

29
29
29
30

Mar.

.

83
68
60

36
24
15
21
27
21

Apr.

20
15
24
20
21

21
24
34
34
27

21
24
31
31
27

32
36
21
22
24

21
18
17
15
21

27
24
18
17
20

May.

24
24
22
23
47

32
23
22
22
22

27
21
20
23
23

25
19
15
18
8.5

8.0
7.6
7.3
6.7
4.1

3.5
2.3
2.3
2.3
3.4
8.3

June.

14
14
14
8.3
4.9

2.0
2.0
2.0
2.0
1.5

1.8
2.0

- 1.8
1.8
1.5

1.0
.1

2.0
5.9
7.9

10
2.6
.0
.0
.0

.2
1.0
.5
.2
.0

July.

0.0
.2

2.3
8.3
4.9

4.7
5.1
5.1
5.1
4.4

4.7
5.1
4.4
5.1
5.7

6.6
4.9
5.1
5.1
6.7

5.1
5.7
7.6
7.4
7.4

5.1
5.2
5.1
6.0
6.4
6.4

Aug.

6.7
6.7
6.7
7.1
6.6

6.7
6.7
6.9
6.9
6.9

7.1
7.1
7.1
7.1
7.1

7.1
6.7
6.7
6.6
6.4

6.4
6.4
6.0
6.4
6.4

6.4
6.2
6.4
6.4
6.7
6.7

Sept.

6.9
7.1
7.4
8.3
8.3

8.1
7.4
7.4
8.3
8.1

8.1
7.9
8.1
8.5
9.6

9.8
10
10
10
10

20
15
14
8.5
8.5

9.2
30
33
24
15
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Daily discharge, in second-feet, of Soap Creek near St. Xavier, Mont., for the years ending 
Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1. ........... ....... . .
2...........................
3...........................
4. .......................
5...........................

6...........................
7...........................
8...........................
9. ..........................
10...........................

11...........................
12............................
13...........................
14........................ .
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

9.2
8.3
7.4
8.3
8.3

8.5
8.5
8.8
8.8
8.8

8.8
17
20
21
20

23
11
15
15
17

Nov. Mar.

28
30
30
35

Apr.

31
29
28
9Q
30

27
27
24
31
29

30
30
30
30
30

30
30
28
24
196

244
171
271
224
148

93
72

200
380
205

May.

76
fin
92
66
78

67
71
69
75

390

410
360
224
205
179

96
89
86
73
69

66
50
49
49
47

44
41
42
42
42
101

June.

80
50
35
32
31

47
51
40
48
38

23
22
18
13
13

13
11
13
17
14

13
13
13
11
11

11
13
7.1

56
18

July.

15
14
15
31
48

48
56
29
23
21

262
27
12
9.8
9.4

7.6
5.0

14
12
12

12
13
13
11
12

12
12
11
12
12
11

Aug.

11
9.8
8.9
8.7
8.5

9.1
10
9.1
9.1
9.1

8.9
8.7
8.4
8.0
7.8

7.6
7.1
7.6
7.1
7.3

7.1
7.1
6.7
6.6
6.7

5.8
4.0
1.9
.0
.0

. 1.7

Sept.

0.7
.6
.4
.3
.3

.2

.2

.2

.2

.2

.2

.5

.2

.2

.1

.2

.2

.0

.0

.0

.0

.0

.0

.0

.0

8.8
8.8
8.7
8.8
8.8

NOTE. Discharge May 10 and 11,1920; determined from extension of rating curve.

Monthly discharge of Soap Creek near St. Xavier, Mont., for the years ending Sept. SO T
1919 and 1920.

Month.

1918-19. 
October..................................................

March 23-31.................. ............................

July......................................................

September...............................................

1919-20. 
October 1-20.............................................
March 28-31.......... ....................................
April.....................................................
May......................................................

July......................................................

September...............................................

Discharge in second-feet.

Maximum.

30 
33 
83 
36 
47 
14 
8.3 
7.1 

33

23 
35 

380 
410 
80 

262 
11 
8.8

Minimum.

21 
21 
15 
15 
2.3 
.0 
.0 

6.0 
6.9

7.4 
28 
24 
41 
7.1 
5.0 
0 
0

Mean.

22.1 
25.3 
38.3 
23.6 
16.7 
3.50 
5.19 
6.69 

11.6

12.6 
30.8 
91.7 

111 
25.8 
25.9 
7.08 
1.63

Run-off 
in 

acre-feet.

1,360 
1,460 

684 
1,400 
1,030 

208 
319 
411 
690

500 
244 

5,460 
6,820 
1,540 
1,590 

435 
97

ROTTENGRASS CREEK NEAR ST. XAVIER, MONT.

LOCATION. In NW. \ sec. 6, T. 5 S., R. 23 E., one-fourth mile above crossing of Big 
Horn canal, on Crow Indian Reservation, 4 miles south of St. Xavier, in Big Horn 
County.

DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. September 9,1911, to September 30,1919.
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GAGE. Overhanging chain on left bank about one-fourth mile above crossing of Big
Horn canal; read by W. H. Ferguson April 1 to September 30 usually two or
three times a week. 

DISCHARGE MEASUREMENTS. Made from footbridge about 500 feet above gage or by
wading. 

CHANNEL AND CONTROL. Bed of stream gravel and silt; shifts. Banks above and
below gage high and steep; not subject to overflow below gage height 11 feet
(discharge about 400 second-feet). 

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30,1919,
4.1 feet at 8 a. m. April 25 (discharge, 25 second-feet); stream reported dry August
22 to September 30. 

1911-1919: Maximum stage recorded, 11.3 feet March 30, 1917 (approximate
discharge 500 second-feet); minimum stage recorded, stream dry August 22 to
September 30,1919. 

ICE. No records during winter. 
DIVERSIONS. None. Waste water from Big Horn canal enters the creek just above

gage. This amount was estimated at 2.5 second-feet May 25. 
REGULATION. None. ;; 
ACCURACY. Stage-discharge relation permanent for period covered by gage readings.

Rating curve is fairly well defined between 4 and 12 second-feet. Gage read to
nearest tenth two or three times a week. Daily discharge ascertained for days of
gage readings by applying gage heights to rating table. For intervening days the
discharge has been interpolated; no flow after August 21. Records are poor,
owing to the insufficient number of gage readings.

Discharge measurements of Rottengrass Creek near St. Xavier, Mont., during the year
ending Sept. 30, 1919.
[Made by W. A. Lamb.]

Date.

May 25.. ............................................................................

Gage 
height.

Feet. 
3.23
2.85

Dis­ 
charge.

'Sec.-ft. 
8.5

«4.5

a Estimated.

NOTE. On May 25 waste water from irrigation ditch, estimated at 2.5 second-feet, entered creek above 
gage. Natural flow of creek above the ditch estimated 2.0 second-feet. Total flow passing gage, 4.5 second- 
feet.

Daily discharge, in second-feet, of Rottengrass Creek near St. Xavier, Mont., for the year
ending Sept. 30, 1919.

Day.

1... .........
2............

7............

9. ...........
10............

11............
12............
13............
14............
15............

Apr.

8.5
8.5

8.5
8.5

8.4
C A

8 O

8 0

8 9

a 8.2

c c

8.9

May.

6.0
a 6.0

5.5
5.0
4.5

o4.0
4.0
4.0
4.0

a 4.0
4.3
4.7

5.3

June.

4.0
o3.1

3.3
3.5
3.7

o4.0
4.0

4.0
4.0

4.0

4.0
3.9
3.8

July.

1.0
0.6

.5

.4

.3

.2
o.l

.2

.5

.7

.9
a 1.1

1.1

Aug.

3.1
3.1
3.1
3.1

o3.1

3.1
3.1

«3.1
2.8
2.5

2.2
2.0
1.8
1.6
1.4

Day.

16. ..........
17............
18............
19............
20............

21............
99

23...........;
24............
oe

26............
27............
28............
29............
30............
31............

Apr.

9 n

8.7
8.4

o8.2
15

«22
22
23
24

o25

20
15
10

«6.0

May.

5.6
o6.0

5.7
5.4
5.1

o4.9
A Q

4.9
«4.9
o4.4

o6.0
6.0
6.0
6.0

5.0

June.

- 3.7

3.6
3.5
3.4
3.3

3.2
3.1

o3.1
2.9
2.7

2.5
2.4

o2.3
1.8
1.4

July.

1.1
1.1

ol.l
1.7
2.4

o3.1
3.1
3.1
3.1

o3.1
3.1

o3.1
3.1
3.1

o3.1

Aug.

1.2
1.0
.8
.6
.4

.2

o Gage read on this date.

NOTE. No flow Aug. 22 to Sept. 30.
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Monthly discharge of Rottengrass Creek near St. Xavier, Mont,, for the year ending
Sept. SO, 1919.

Month.

May......................................................

July......................................................

The period. ........................................

Discharge in second-feet.

Maximum.

25 
6.0 
4.0 
3.1 
3.1 
.0

25

Minimum.

6.0 
4.0 
1.4 
.1 
.0 
.0

.0

Mean.

11.6 
5.07 
3.34 
1.61 
1.40 
0

4.58

Run-off 
in 

acre-feet.

690 
312 
199 
99.0 
86.1 
0

1,390

LITTLE HORN RIVER NEAR WYOLA, MONT.

LOCATION. In W. $ SW. \ sec. 28, T. 8 S., R. 35 E., a quarter of a mile below pro­ 
posed headworks of Little Horn canal No. 3, 16 miles above Lodgegrass Creek, 
and 4 miles southwest of Wyola, Big Horn County.

DRAINAGE AREA. 260 square miles.
RECORDS AVAILABLE. September 7, 1911, to September 30, 1920.
GAGE. Chain on right bank; read by C. N. Radcliffe.
DISCHARGE MEASUREMENTS. Made from cable 75 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of boulders and gravel; shifts occasionally 

at high stage. No well-defined control.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 5.26 feet at 6 a. m. May 20, 21 (discharge, 420 second-feet); minimum 
stage, 4.10 feet July 26-28, August 1-2, 24-28, 30-31, September 1-14 (discharge, 
45 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.03 feet on 
June 10 and 12 (discharge, 748 second-feet); minimum stage 4.30 feet October 
1-8, 27-31, Nov. 1, April 6-7 (discharge, 79 second-feet).

1912-1920: Maximum stage recorded, 7.1 feet June 22, 1917 (discharge, 1,580 
second-feet); minimum stage, 4.2 feet April 10 and 12,1915 (discharge, 32 second- 
feet).

ICE. Stage-discharge relation affected by ice; discharge not computed during winter.
DIVERSIONS. Small amount diverted for irrigation.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent during 1919; shifted during 1920. 

Rating curve used well denned between 45 and 1,100 second-feet; applied indi­ 
rectly for shifting-control June 6-20, July 16 to September 30, 1920. Gage read 
once daily to half-tenths after June 30, 1919; read twice daily prior to that date. 
Daily discharge ascertained by applying daily mean-gage height to rating table. 
Records good for 1919 and fair for 1920.

Discharge measurements of Little Horn River near Wyola, Mont., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1918. 
Get. 11

1919. 
Apr. 2
May 2

24 
June 29

Made by 

W. A. Lamb...........

.....do.................

.....do.................

.....do................. 

.....do.................

Gage 
height.

-Feet. 
4.50

4.36
465
498 
441

Dis­ 
charge.

Sec.-ft. 
120

90
167
287 
102

Date.

1919.

1920.

Sept. 11

Made by 

W. A. Lamb...........

.....do.................
A. H.Tuttle.. .........
Tuttle and Lamb ......

height.

Feet. 
425

6.04
4.39
430

Dis­ 
charge.

Sec.-ft. 
70

750
95

105
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Daily discharge, in second-feet, of Little Horn River near Wyola, Mont., for the years 
ending Sept. 30,1919 and 1920.

Day.

1918-19. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

VL.. .........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

1919-20. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12.......... ............
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21..........................
22...........................
23...........................
24...........................
25..........................

26..........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

148
122
122
122
122

122
143
122
122
122

122
122
122
122
122

122
122
122
122
122

122
122
122
122
122

122
122
135
163
148
122

79
79
79
79
79

79
79
79
89
89

89
89
99
89
89

89
OQ

89
89
89

89
89
89
89
89

89
79
79
79
79
79

Nov.

122

79
89
89
89
89

89
89
89
89

Mar.

QQ
OQ
QQ
QQ

99
99
QQ

89
89

99
99
QQ
99
99
99

Apr.

91

99
99
89
89
fiO

79
79
89
SO
QQ

QQ
SO
SQ
89
89

89
SQ
89
99
QQ

89
89
QQ
QQ
on

110
110
122
122
110

May.

150
163
156
149
143

137
131
125
125
138

138
138
151
151
181

235
320
343
358
178

368
329
297
288
292

292
971
284
271
9Q9
971

99
110
110
110
110

122
122
110
110
122

148
148
250
148
122

122

122
148
178

212
250
250
250
212

212
212
212
212
212
250

June.

250
185
205
185
178

- 172
172
172
163
148

143
163
154
143
143

127
127
127
127
127

122
122
127
122
122

104
99
99
99
89

292
250
250
212
212

212
231
250
638
748

638
748
436
506
688

242
242
338
399
263

188
130
263
263
223

223
106
85
85
85

July.

89
89
89
79
89

79
79
79
70
70

70
TO
70
61
61

61
61
61
61
61

53
53
53
53
53

45
45
45
53
53
53

130
106
85
85
95

95
95
95
95
106

106
130
157
188
172

157
148
148
148
138

138
117
113
106
106

106
106
106
106
106
106

Aug.

45
45
53
53
61

61
53
61
53
61

53
53
53
53
61

61
61
61
53
53

61
53
53
45
45

45
45
45
53
45
45

93
93
93
93
93

Q3
104
104
115
115

115
115
115
104
115

115
115
115
115
115

104
104
104
104
93

93
104
104
104
104
104

Sept.

45
45
45
45
45

45
45
45
45
45

45
45
45
45
53

53
53
53
61
61

61
70
70
70
79

79
79
70
79
79

104
104
104
104
104

104
104
104
104
104

104
104
115
115
115

104
104
104
104
104

104
104
104
104
104

104
104
104
104
104

NOTE. Discharge estimated May 1, 3-7,1919. Stage-discharge relation affected by ice November 10, 
1919, to March 16,1920; gage read but discharge not computed.
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Monthly discharge of Little Horn River near Wyola, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
October..................................................

July....... ...............................................

1919-20.

March 17-31.. ............................................

May.....................................................
June.....................................................
July............... ......................................

Discharge in second-feet.

Maximum.

163 
378 
250 
89 
61 
79

89 
89 
99 

122
250 
748 
188 
115 
115

Minimum.

122 
125 
89 
45 
45 
45

79 
79 
89 
79 
99 
85 
85 
93 

104

Mean.

126 
228 
144 
64.8 
53.0 
56.7

84.8 
87.9 
97.7 
95.3 

165 
315 
119 
105 
105

Run-off in 
acre-feet.

7,750 
14,000 
8,570 
3,980 
3,260 
3,370

5,210 
1,570 
2,910 

» 5,670 
10,100 
18,700 
7,320 
6,460 
6,250

LITTLE HORN RIVER HEAR CROW AGENCY, MONT.

LOCATION. In W. % sec. 18, T. 3 S., R. 35 E., at Chicago, Burlington & Quincy Rail­ 
road bridge 2 miles south of Crow Agency, in Big Horn County, 14 miles above 
junction with Big Horn River.

DRAINAGE AREA. 1,190 square miles.
RECORDS AVAILABLE. September 7, 1911, to September 30, 1920; March 24, 1905, to 

June 30,1906, for station at Crow Agency, about 2 miles below the present station. 
Crow Agency ditch diverts water between the stations.

GAGE. Stevens water-stage recorder in wooden shelter on right bank, installed 
December 4, 1916; destroyed by dynamite May 5, 1917. New Stevens recorder 
installed May 27,1917, at same location and datum. Outside chain gage replaced 
by sloping staff gage August 10, 1917. March 24, 1905, to June 30, 1906, a chain 
gage at old station 2 miles below, at independent datum. September 7, 1913, to 
April 1, 1912, staff gage on downstream side of railroad bridge. April 6, 1912, to 
December 3, 1916, chain gage on downstream side of railroad bridge; datum not 
changed since 1911.

DISCHARGE MEASUREMENTS. Made from upstream side of highway bridge, about 
200 feet below gage or by wading.

CHANNEL AND CONTROL. Bed of stream composed of gravel; shifting. Banks high; 
not subject to overflow below gage height of about 14 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 5.46 feet at 7 a. m. May 21 (discharge, 467 second-feet); minimum stage,

' 3.61 feet July 28 and 29 (discharge, 18 second-feet).
Maximum stage recorded during year ending September 30, 1920, 11.79 feet at 

3 p. m. May 11 (discharge, 5,970 second-feet); minimum stage 4.10 feet October 
1-2 (discharge, 71 second-feet).

1905-1906 and 1912-1920: Maximum stage recorded, 11.79 feet May 11, 1920 
(discharge, 5,970 second-feet); minimum stage, 3.61 feet July 28 and 29, 1919 
(discharge, 18 second-feet).

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. Several diversions for irrigation from main stream and tributaries 
above station.

REGULATION. None.
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ACCURACY. Stage-discharge relation not permanent. Eating curve used October 1 
to December 30, 1918, well defined between 150 and 4,000 second-feet; curve 
used March 27 to April 10, poorly defined; shifting-control method used April 
11-30; curve used May 1 to October 27, 1919, well defined between 10 and 400 
second-feet; curve used March 29 to June 10 and July 16 to September 30, 1920, 
fairly well defined; indirect method used June 11 to July 15, 1920. Operation of 
water-stage recorder satisfactory except for periods shown in footnote to daily 
discharge table. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records for open channel good; others fair.

Discharge measurements of Little Horn River near Crow Agency, Mont., during the years 
ending Sept. 30, 1919 and 1920.

Date.

1918. 
Oct. 12

1919.
Apr. 1
May 1

24

Sept. 4

Made by 

W. A. Lamb...........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
4.60

4.50
4.70
5.30
3.85
3.90
3.74

Dis­ 
charge.

Sec.-ft. 
198

196
196
398
39.9
44.2
26.2

Bate.

1920. 
Mar. 29
May 13

July 2
Sept. 10

Made by 

.....do..................

.....do..................

.....do..................

height.

Feet. 
5.26
7.27
6.35
5.55
4.21

Dis­ 
charge.

Sec.-ft. 
462

1,670
1.140

658
112

Daily discharge, in second-feet, of Little Horn River near Crow Agency, Mont., for the 
years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1........ ...........
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10.~. ...............

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20.. .................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29
30...................
31...................

Oct.

234
241
261
254
258

241
203
219
235
197

197
191

177
177

180
174
177
182
177

177
171
171
171
174

165
168
177
174
185
174

Nov.

177
182
185
191
194

174
194
200
194
200

197
197
177
180
180

163
138
141
154
141

138
141
138
138
144

154
165
175
ISA

Dec.

207
217
228
244
197

203
241
235
225
191

138
146
163
188
182

171
174
168
168
174

174

Mar.

288
288
9*14.

223
223

Apr.

196
191
181
171
169

169
166
169
166
155

157
164
160
162
160

155
1 ^

144
144
138

133
140
1OQ

142
155

178
199
196

too

May.

196
209
226
238
232

226
206
201
190
toe

182
188
1QO

206
218

240
OCA

310
374
301

445
433
412
399
383

366
358
317

OQQ

293

June.

289
249
218
198
177

167
148
i/ifi
135
137

130
126
167
126
126

126
126
126
126

106
88
71
56
56

56
44

QQ

on

July.

36
40
52
108
108

104
97
97
97
81

81
76
71
64
51

48
41
38
40
36

33
32
31
23
23

20
19
18
is
OK

32

Aug.

38
50
48
51
49

48
43
36
36
39

37
37
28
26
28

32
30
32
32
25

25
25
31
30
28

27
26
21

10
19

Sept.

20
21
24
27
34

34
34
34
41
42

41
39
32
34
35

37
43
40
40
42

49
56
<&
55
56

56
59
62
68
70
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Daily discharge, in second-feet, of Little Horn River near Crow Agency, Mont., for the 
years ending Sept. 30, 1919 and 1920   Continued.

Day.

1919-20. 
1.... ...............
2...................
3...................
4...................
5...................
6...................
7...................
8...................
9...................

10...................
11...................
12...................
13...................
14...................
15...................
16...................
17...................
18...................
19...................
20...................
21...................
22...................
23...................
24...................
25...................
26...................
27...................
28...................
29...................
30...................
31...................

Oct.

71
71
73
74
80
83
80
88
90
92
90

104
108
120
114
114
116
126
126
130
137
128
124
106
106
102
99

Nov. Dec. Mar.

,

518
498
564

Apr.

420
372
376
383
369
369
372
383
390
383
401
253
350
447
401
257
247
266
260
250
286
289
348
365
369
334
344
340
340
383

May.

486
394
330
306
323
362
330
337
296
289

1,700
1,590
1,590
1,230

838
711
628
582
560
556
531
518
518
514
518
539
560
556
560
596
628

June.

628
564
539
494
466
451
451
486
592
778

1,010
1,070
1,110
1,130
1,110
1,030
1,030
1,030

982
935
854
805
763
763
742
721
691

1,010
686
676

July.

822
652
592
560
560
686
647
605
522
470
401
412
420
409
401
428
374
320
308
297
286
286
286
249
212
176
171
166
162
148
134

Aug.

110
85
85
85
85
85

104
104
106
92
92
92
92
92
97

106'
109
97

119
102
85
85
85
85
85
85
85
85

109
101
93

Sept.

85
85
85
85
85
93

101
109
112
116
119
121
129
137
132
121
1191
11&
114
11&
137
139
132
134
134
132
119"
119"
119
1191

NOTE.  
silt Jul

'E. Water-stage recorder did not operate satisfactorily Apr. 12,13,1920; intake pipe obstructed with.
ly 16 to Aug. 5 and Aug. 20 to Sept. 9,1920. Observer's reading of staff gage used Apr. 12, July 16,18, 

21,23,26,29,31, Aug. 2,5,21,22,25,28,29, Sept. 1,4,5, and 8,1920. For periods when intake was obstructed 
by silt discharge was determined from observers readings of staff gage and interpolated for other days.

Monthly discharge of Little Horn River near Crow Agency, Mont., for the years ending-
Sept. 80, 1919 and 1920.

1918-19.

December 1-21 ...........................................
March 27-31.................... ..........................

May......................................................

July......................................................

1919-20. 
October 1-27.............................................
March 29-31..............................................

May.....................................................

July.....................................................

September. ..............................................

jjiscna

Maximum.

261
200
244
288
199
445
289
108
51
70

137
564
447

1,700
1.130

822
119
139

rge in second

Minimum.

165
138
138
223
133
182
39
18
19
20

71
498
247
289
451
134
85
85

-leet.

Mean.

196
171
192
255
164
280
125
52.9
32.7
42.8

102
527
345
628
787
392
94.3

115

Run-off in
acre-feet.

12,100
10,200

8,OOO
2,530
9,760

17,200
7,440
3,250
2,010
2,550

5,460
3,140

20,500
38,600
46,800
24,100
5,800
6,840

LODGE GRASS CREEK AT LODGEGRASS, MONT.

LOCATION. In S. £ sec. 13, T. 6 S., R. 35 E., 600 feet above Chicago, Burlington & 
Quincy Railroad bridge and a quarter of a mile south of Lodgegrass, on Crow 
Indian Reservation, Big Horn County.

DRAINAGE AREA. Not measured.
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RECORDS AVAILABLE. March 24, 1916, to September 30, 1920, at present site; Sep­ 
tember 9, 1911, to December 28, 1915, at old site 6 miles above in SW. J sec. 29, 
T. 6 S., R. 35 E., one-quarter mile above Lodgegrass ditch.

GAGE. Wire on left bank; read by Edward Commock and C. A. Gardner.
DISCHARGE MEASUREMENTS. Made from railway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; shifting control at 

Sandstone lodge, overlain by boulders and gravel; affected by backwater from 
Little Horn River and by growth of moss.

EXTREMES, OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.20 feet May 25-26 (discharge^ GO second-feet); minimum discharge, 
no flow July 12 to September 30.

Maximum stage recorded during year ending September 30, 1920, 4.00 feet at 
5 p. m. March 23 (discharge, 525 second-feet); minimum stage 1.28 feet September 
1 (discharge, 0.9 second-feet).

1911-1920: Maximum stage, 7.0 feet June 13, 1915 (discharge, 695 second-feet); 
minimum discharge occurred in 1919.

ICE. Stage-discharge relation affected by ice; discharge not computed during winter.
.DIVERSIONS . Lodgegrass ditch diverts water for irrigation about 6 miles above present 

site. Old station was about one-fourth mile above headworks of this ditch; 
hence flow during irrigation season is not comparable to that at present site.

REGULATION . None.
ACCURACY. Stage-discharge relation not permanent. Standard rating curve fairly 

well defined during 1919, but poorly defined during 1920; applied indirectly 
because of shifting control. Gage read once daily to tenths during 1919 and to 
quarter-tenths during 1920. Records poor for 1919 and fair for 1920.

Discharge measurements of Lodgegrass Creek at Lodgegrass, Mont., during the years ending
Sept. 30, 1919 and 1920.

Date.

1918. 
Oct. 11

1919. 
Apr. 2
May 2

25 
June 29

Made by  

.....do..................

.....do..................

.....do.................. 

.....do..................

Gage 
height.

Feet. 
1.89

1.69
1.90
2.17 
1.33

Dis­ 
charge.

See.-ft. 
30.7

24.1
28.9
60 
1.9

Date.

1920.

May 13
June 12 
Aug. 6
Sept. 11

Made by 

W. A. Lamb..... ......
.....do.................. 
.....do.................. 
A. H. Turtle...........
.....do..................

Gage 
height.

Feet.
2.05

03.81 
2.95 

61.32
61.33

Dis­ 
charge.

Scc.-ft. 
56

319 
235

4.6
1.5

o Stage-discharge relation probably affected by backwater from Little Horn River. 
& Stage-discharge relation affected by growth of moss on control.

Daily discharge, in second-feet, of Lodgegrass Creek at Lodgegrass, Mont., for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.....:...
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

Oct.

34
34
32
31
31

31
31
31
31
31

31
31
31
31
31

Nov.

31
31
31
31
31

31
31
31
31
31

31
31
31
31
31

Apr.

24
24
24
24
24

24
24
24
24
24

30
30
30
30
24

May.

18
29
23
35
35

36
24
37
37
37

37
45
45
46
55

June.

30
24
19
18
18

18
18

, 18
18
17

12
12
12
11
11

July.

1.0
1.0
.9
.8
.7

.6

.5

.4

.3

.2

Date.

1918-19. 
16..........
17..........

19
20..........

21..........
22..........

24..........
25..........

26..........
27..........
28..........
9Q

30..........
qi

Oct.

31
31
31
31
31

31
31
31
31
31

31
31
31
31
31
11

Nov.

31
31
31
31
31

31
31
31
31
31

11
31
31

-30
30

Apr.

24
24
23
23
22

22
22
22
21
20

20
20
24
24
24

May.

56
56
56
56
41

41
42
58
59
60

60
43
43
43
43
43

June.

11
6.7
6.3
6.3
5.9

5.9
5.4

'.4.9
4.4
3.9

3.4
2.9
2.4
1.9
1.4

July.
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Discharge measurements of Lodgegrass Creek at Lodgegrass, Mont., during the years 
ending Sept. SO, 1919 and 1920 -Continued.

Day.

1919-20. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8...................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

5/5
5.5
5.5
5! 5
9.5

9.5
9.5
14.0
14.0
14.0

14.0
14.0
14.0
9.5
9.5

14.0
14.0
14.0
14.0
14.0

Mar.

215
301
481
236
182

222
107
83
66
81
66

Apr.

60
49
43
40
36

37
42
60
93
93

60
51
60
69
73

71
58
47
45
69

83
89
83
77
73

96
86
81
178
128

May.

62
38
51
47
43

62
47
43
43
42

159
355
311
159
138

122
113
110
113
110

107
110
113
107
122

125
125
125
118
125
133

June.

133
110
103
89
83

83
86
110
133
212

212
239
250
262
231

202
200
187
185
163

135
133
139
146
136

122
114
109
122
125

July.

112
107
97
»5
no

.91
82
73
67
58

54
AQ

48
48
45

44
41
37
35
32

29
29
27
27
27

25
25
22
18
14
8.3

Aug.

7.1
7.1
5.5
5.5
4.3

4.3
4.3
4.0
4.0
3.7

3.7
3.4
3.4
3.1
3.1

2.8
2.8
2.2
2.2
2.0

2.0
1.9
1.9
1.8
1.8

1.6
1.3
1.2
1.2
1.0
1.0

Sept.

0.9
1.2
1.0
i.o
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.3
2.2

2.5
2.5
3.1
5.5
8.7

8.7
8.7
8.7
8.7
8.7

NOTE. No flow July 12 to Sept. 30,1919. Discharge estimated or interpolated June 30 to July 11,1919.

Monthly discharge ofLodgegrass Creek at Lodgegrass, Mont., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

May.....................................................
June.....................................................
July.....................................................

1919-20. 
October 1-20... ..........................................
March 21-31......................... .....................

May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

34 
31 
30 
60 
30 
1.0

14 
481 
178 
355 
262 
112 

7.1 
8.7

Minimum.

31 
30 
20 
18 
1.4 
.0

5.5 
66 
36 
42 
83 
8.3 
1.0 
.9

Mean.

31.2 
30.9 
24.0 
43.2 
11.0 

.21 

.0 

.0

11.2 
185 
71.0 

113 
152 
50.3 
3.07 
2.91

Run-oft 
in 

acre-feet.

1.920 
1,840 
1,430 
2.660 

655 
12.9 

.0 

.0

443 
4,050 
4,220 
6,950 
9,040 
3,090 

189 
173
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TONGUE RIVER NEAR DAYTON, WTO.

LOCATION. In SE. J sec. 2, T. 56 N., R. 87 W., at mouth of canyon, 3J miles south­ 
west of Dayton, Sheridan County. Nearest tributary, Amsden Creek, enters 1J 
miles downstream.

DRAINAGE AREA. 204 square miles (measured on topographic map).
RECORDS AVAILABLE. November 18,1918, to September 30, 1920.
GAGE. Stevens water-stage recorder at left bank 1,000 feet below headgate'of Highline 

canal; inspected by Hugh Watson. »
DISCHARGE MEASUREMENTS. Made from cable 100 feet downstream or by wading,
CHANNEL AND CONTROL. Bed composed of boulders and coarse gravel, well com­ 

pacted; should be permanent. Control 200 feet downstream; shifts slightly 
during high water.

EXTREMES OP DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 3.4 feet at 3 a. m. May 20 (discharge, 690 second-feet); 
minimum stage, 1.30 feet at 10 a. m. August 27 (discharge, 33 second-feet). 
Maximum stage during year ending September 30, 1920, 4.35 feet at midnight 
June 10 (discharge, 1,700 second-feet); minimum stage, 1.00 foot at 9 p. m. 
November 29 (discharge, 15 second-feet).

ICE. Stage-discharge relation slightly affected by ice for shorf periods.
DIVERSIONS. Only diversion above station is Highline canal. During 1920, 3,940 

acre-feet diverted between May 27 and September 30. Prior to July 1, 1919, 
adjudicated diversions of 166 second-feet below station.

ACCURACY. Stage-discharge relation shifted during high water in 1920; slightly 
affected by ice during winter. Rating curve used from November 18, 1918, to 
June 16, 1920, well defined below 1,100 second-feet. Curve used from June 27 
to September 30, 1920, fairly well defined; shifting-control method used June 
17-24. Operation of water-stage recorder satisfactory except for short periods as 
shown in footnote to daily-discharge table. Daily discharge ascertained by 
applying to rating table daily mean gage height as determined by inspection of 
recorder graph. Records excellent except during June, 1920, for which they are 
good.

Discharge measurements of Tongue River near Dayton, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date.

1918. 
Dec. 13

1919. 
Jan. 25
Feb. 21
May 2
June 21

Made by 

P.V.Hodges..........

.....do.................

.....do.................

height.

Feet. 
1.68

1.59
1.66
2.50
2.14

Dis­ 
charge.

Sec.-ft. 
76

74
67

280
175

Date.

1920. 
Feb. 15
May 24
June 15
Alltr 1Q

Made by 

J. B. Spiegel. ..........

.....d'o... ..............

Gage 
height

Feet. 
1.45
3.32
3.68 
1 95
1.81

Dis­ 
charge*

Sec.-ft. 
45. &

736
1,040

Q5J

78
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Daily discharge, in second-feet, of Tongue River near Dayton, Wyo., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5......*......

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26.............
27..............
28..............
29.............
30..............
31..............

1919-20. 
1..............
2..............
a,.... .........
4..............
5..............

6..............
7 ....
8...........
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16............ .
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

23..............
27..............
28..............
29..............
30..............
31..............

Oct.

50
51
60
62
60

64
62
60
51
41

69
66
66
67
53

54
64
67
62
60

63
62
51
46
46

40
43
44
60
59
47

Nov.

59
57
56

54
53
52
52
52

72
71
74
71
69

52
58
58
58
58

58
59
59
47
52

46
42
54
54
52

50
49
47
45
44

40
41
41
41
42

40
35
24
18
35

Dec.

70
75
75
75
80

80
80
80
80
80

80
80
85
83
86

SIR
76
74
71
74

70
65
60
55
50

50
54
58
59
49
47

35
35
35
35
35

36
36
V7
37
38

38
38
39
40
40

41
42
42
42
42

42
J.9

42
42
42

4?

45
47
47
46
42

Jan.

60
60
60
59
60

60
60
62
64
66

67
67
66
63
66

67
66
64
64
64

64
63
64
64
60

62
66
67
67
63
63

46
46
45
46
46

47
48
48
48
48

AQ
48
48
48
49

48
48
47
47
36

38
3Q

46
KA

51
49
49
48
47
4fi

Feb.

69
66
60
63
62

62
62
64
66
67

67
67
66
66
62

66
64
64
64
54

62
62
57
58
63

60
60
64

47
46
45
44
44

44
44
46
40
41

45
47
44
48
48

48
48
49
49
51

47
50
48
48
48

49
49
46
52

Mar.

67
66
60
59
57

56
52
57
59
59

59
59
58

- 58
57

54
54
56
56
54

56
57
57
60
58

58
59
62
66
74
82

57
57
57
48
48

46
51
51
51
50

50
49
49
48
42

38
47
49
47
47

48
51
50

46

48

39
46
44
44

Apr.

88
85
71
81
74

71
59
66
60
66

76
58
69
67
 62

60
71

, 81
115
134

132
182
202
233
300

320
245
245
332
348

41
42
43
43
49

45
45
50
57
57

49
49
52
57
58

59
47
40
51
53

53
49
48
47
52

47
53
51
51
47

May.

304
304
266
233
212

197
197
194
236
266

239
292
328
320
350

380
440
490
535
575

545
520
481
445
454

436
418
418
414
422
372

62
67
69
74
79

99
103
130
163
187

284
210
172
167
161

182
221
259
266
300

365
388
435
608
710

640
710
790
925

1,020
980

June.

360
348
316
304
292

292
296
273
273
308

248
236
233
218
202

189
179
197
184
184

175
153
142
136
130

123
115
107
99
95

940
900
860
820
780

750
925

1,160
1,300
1,300

1,400
1,300
1,260
1,160
1,060

970
1,050
934
916
726

640
594
582
575
525

485
460
460
435
460

July.

90
88
95
111
105

94
107
107
103
101

92
79
81
81
81

79
78
79
81
79

74
71
67
63
62

60
60
59
60
63
64

460
410
385
385
362

362
340
300
282
265

262
248
230
221
209

200
198
195
185
182

168
155
150
152
152

148
137
130
126
122
112

Aug.

69
66
62
58
54

52
50
50
52
50

47
44
44
43
44

45
53
62
§3
63

63
62
60
60
59

59
44
46
45
45
45

108
108
106
106
104

104
102
98
102
100

110
114
104
96
92

92
92
92
96
92

92
88
86
sa
80

78
76
74
71
68
68

Sept.

'47

50
52
51
45

43
41
39
38
37

38
38
38
38
38

38
38
38
39
39

43
44
54
57
56

54
52
50
49
49

70
73
74
74
71

71
76
76
73
70

70
65

. 67
67
67

65
64
64
64
64

63
65
64
64
63

61
60
63
60
60

NOTE. Stage-discharge relation affected by ice Nov. 20-25,1918, and Dec. 1-15,1919; discharge based on 
temperature record. Recorder not in operation Dec. 1-12, 21-27,1918, Jan. 2-3, 7-10,17, May 14-18, July 
23, Sept. 18, 27-28,1919, Mar. 8-13, May 31 to June 5, 25, 26, Aug. 23-28,1920; discharge determined by com­ 
parison with flow of Tensleep Creek near Tensleep and Little Goose Creek near Big Horn, and by inter­ 
polation and use of temperature record.
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Monthly discharge of Tongue River near Dayton, Wyo.,jor the years ending Sept. 30,1919
and 1920.

Month.

1918-19. 
November 1 8-30. .........................................
December. ...............................................
January.. . ...............................................
February ................................................

April. ....................................................
May

July......................................................

September ...............................................

1919-20. 
October. .................................................

March... . ................................................
April...... ...............................................
May.....

July........................................... 1...........
August. ..................................................
September. _ ...........................................

Discharge in second-feet.

Maximum.

74 
86 
67 
69 
82 

348 
575 
360 
111 
69 
57

69 
59 
47 
54 
52 
57 
59 

1,020 
1,400 

460 
114 
7»

1,400

Minimum.

52 
47 
59 
54 
52 
58 

194 
95 
59 
43 
37

40 
18 
35 
36 
40 
38 
40 
62 

435 
112 
68 
60

18

Mean.

60.9 
70.5 
63.5 
63.1 
59.5 

135 
364 
214 
81.1 
53.5 
44.4

56.5 
46.6 
40.1 
46.7 
46.7 
48.0 
49.5 

349 
858 
233 
93.0 
66.9

161

Run-off 
in

acre-feet.

1,570 
4,330 
3,900 
3,500 
3,660 
8,030 

22,400 
12,700 
4,990 
3,290 
2,640

71,000

3,470 
2,770 
2,470 
2,870 
2,690 
2,950 
2,950 

21,500 
81,100 
14,300 
5,720 
3,980

117,000

LITTLE GOOSE CREEK NEAR BIG HORN, WTO.

LOCATION. In sec. 30, T. 54 N., R. 84 W., at highway bridge at Hilman ranch, 5 
miles southwest of Big Horn, Sheridan County. Nearest tributary, Tepee Creek, 
enters 7 miles upstream.

DRAINAGE AREA. 71 square miles (measured on topographic map).
RECORDS AVAILABLE.. May 4,1919, to September 30,1920.
GAGE. Chain fastened to downstream side of bridge; read by Fred Hihnan.
DISCHARGE MEASUREMENTS. Made from single-span bridge or by wading.
CHANNEL AND CONTROL. Bed composed of embedded gravel and boulders which 

should be permanent. Control 30 feet downstream at small rapids which are 
apparently permanent. Banks not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 2.3 feet at 7 a. m. May 22 (discharge, 235 second-feet); minimum stage, 
0.54 foot on several days during September (discharge, 8 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.5 feet at 7 
a. m. June 12 (discharge, 595 second-feet); minimum stage probably occurred 
during winter.

ICE. Stage-discharge relation affected by ice; observations discontinued during 
winter.

DIVERSIONS. Four ditches, Last Chance, D. Cross, Red Hill, and Peralta, divert 
water above station. The Peralta receives its supply from Cross Creek, which is 
diverted into Little Goose Creek.

REGULATION. None, except by diversion of ditches above.
ACCURACY. Stage-discharge relation fairly permanent. Rating curve well defined 

between 15 and 400 second-feet. Gage read to hundredths twice daily. Daily 
discharge ascertained by applying daily mean gage height to rating table» Rec­ 
ords good.

102724 23 WSP 506  15
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Discharge measurements of Little Goose Creek near Big Horn, Wyo., during the years 
ending Sept. 30, 1919 and 1920.

Date.

1919. 
Apr. 23
May 5

Made by- Gage 
height.

Feet. 
1.09
1 40
1.56
1.02

Dis­ 
charge.

See.-ft. 
32.3
54
73
23.8

Date.

1920.

Aug. 18
Sept. 11

Made by 

P.V.Hodges..........

.....do.................

Gage 
height.

Feet. 
2.85
.90
.71

Dis­ 
charge.

Sec.-ft. 
392
24.8
13.5

Daily discharge, in second-feet, of Littk Goose Creek near Big Horn, Wyo., for the years 
ending Sept. SO, 1919 and 1920.

Day. Apr. May. June. July. Aug. Sept. Day. Apr. May. June. July. Aug. Sept.

1919.
108
82
79
74
73

80
85
92
99
94

73
83
92
90
87

16..
17.
18.
19.
20.

1919.

32

85
124
153
175
222

205
222
225
210

192
182
172
160
155
118

Day. Oct. Nov. Mar. Apr. June. July. Aug. Sept.

9.
10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

1919-20
19
29
39
41
47

97
97
104
148
178

410
305
260
235
260

275
275
275
275
275

275
320
335
350
380

380
410
380
410
380
350

305
248
248
275
275

290
380
410
440
500

530
595
560
440
440

410
410
380
365
320

290
275
248
235
235

222
222
210
210
185

182
160
160
158
155

134
115
102
80

67

20
20
19
19
19

19
19
19
19
18
"19
19
19
18
19

19
18
19
18
17

17
17
17
17
16

16
16
16
16
16

NOTE. Discharge estimated May 1-3. 5. 6, July 4.1919.
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Monthly discharge of Little Goose Creek near Big Horn, Wyo.,jor the years ending Sept.
30, 1919 and 1920.

Month.

1919. 
May.....................................................

July. ....................................................

The period .........................................

1919-20. 
October. .................................................

March 15-31 :.............................................

May.....................................................

July.....................................................

September. ..............................................

Discharge in second-feet.

Maximum.

225 
108 
76 
33 
16

17 
32 
14 
19 

410 
595 
182 
67 
20

Minimum.

46 
64 
23 
15

8

8 
13 
10 
12 
19 

185 
50 
21 
16

Mean.

116 
83.3 
53.5 
21.5 
10.1

12.1 
19.2 
12.1 
15.3 

246 
338 
88.3 
32.4 
18.0

Bun-off 
in 

acre-feet.

7,130 
4,960 
3,290 
1,320 

601

17,300

744 
1,140 

408 
910 

15,100 
20,100 
5,430 
1,990 
1,070

POWDER RIVER AT ARVADA, WYO.

LOCATION. In sec. 16, T. 54 N., R. 77 W., at highway bridge at Arvada, Sheridan 
County. Nearest tributary, Wildhorse Creek, an intermittent stream, enters a 
quarter of a mile downstream.

DRAINAGE AREA. 6,050 square miles (measured on topographic maps and base map 
of Wyoming; scale, 1: 500,000).

RECORDS AVAILABLE. May 4, 1919, to September 30, 1920. From July 22, 1915, to 
April 29, 1918, station maintained just above mouth of Clear Creek, 16 miles 
downstream. Except for run-off following infrequent heavy rains, discharge at 
two points fairly comparable.

GAGE. Chain fastened to downstream side of single-span bridge; read by Dr. M. R. 
Stuttaford.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifting. Control 200 

feet downstream at small rapids composed of sand and gravel which may shift 
during high water. Right bank subject to overflow at stage of 7 feet.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 
1919, from high-water marks, 3.65 feet at 4 p. m. August 3 (discharge, 2,460 
second-feet); river dry during part of summer.

Maximum stage recorded during year ending September 30, 1920, 8.25 feet at 
10 a. m. June 19 (discharge, 10,700 second-feet); no flow October 1-4.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued.
DIVERSIONS. Practically no diversions from Powder River, but numerous diversions 

from headwater tributaries.
AccuRACY.-vStage-discharge relation slightly shifting. Rating curve used during 

1919 fairly well defined. Curve used during 1920 not well defined; shifting-con­ 
trol method used June 6-16, 1920. Gage read to hundredths once daily during 
1919 and twice daily during 1920. Daily discharge ascertained by applying 
daily mean gage height to rating table. Records poor for 1919 and fair for 1920.
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Discharge measurements of Powder River at Arvada, Wyo., during the years ending Sept.
30, 1919 and 1920.

Date.

1919.
May 4

Aug. 11

Made by 

P V TTrwl troq

Gage 
height.

Feet. 
1.85
.88

Dis. 
charge.

Sec.-ft. 
427
100

6.5

Date.

1920. 
May 27

Sept. 16

Made by- Gage 
height.

Feet. 
3.80
2.92
.78

1.10

Dis­ 
charge.

Sec.-ft. 
2,740
1,680

28.2
71

Estimated.

Daily discharge, in second-feet, of Powder River at Arvada, Wyo., for the years ending Sept.
SO, 1919 and 1920.

Day. May. June. July. Aug. Sept. Day. May. June. July. Aug. Sept.

1.
2.
3.
4.
5.

6.
7.
8.
9.

10.

11.
12.
13.
14.
15.

1919.

428
405

405
385
405
405
405

385
365
375
385
365

196
196
140
141
165

135
119
119
107
107

102
94
94
87
81

1
1
1

825

393
177
135

81
61

32
9
7
4
1

224
124
615
500
400

295
178

61
51
30

6
2
1
1
1

365
330
365
365
348

330
312
295
295
261

261
244
235
235
228
228

81
81
81
81

960

1,250
825
295
165

1
1
1
1
0

0
0
0
0
0

0
0
0
2
5

323

Day. Oct. Nov. Mar. Apr. June. July. Aug.

10.

11..
12..
13..
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

1919-20.
0
0
0
0

250

500
365
428
365
261

202
177
162
196
171

177
196
184
210
235

190
205
235
337
381

288
196
66

150
215

97

351
300
248
215
215

268
373
310
250
190

190
190
190
190
190

190
190
190
190
190

190
555
405
397
358

275
250
225
200
200

5,580

3,930
1,960
1,190

905
905

1,240
2,610
3,930
2,220
1,360

1,070
795
635
495
540
415

310
345
280
290

300
312
495
495

1,020
585
495
540
455

415
485
555
635
415

455
380
740

1,020
1,150

1,280
1,400
1,540
1,720
3,000

2,020
2,020
1,840
1,840
1,540

1,420
1,130
2,280
1,360
1,420

1,900
9,000
7,820
3,610
1,960

1,540
1,240
1,300
1,360
1,780

2,020
1,660
2,090
2,090
2,220

2,480
2,740
2,740
2,280
2,320
2,350

2,220
2,020
1,540
1,480
1,360

1,300
1,300
1,360
1,600
1,540

1,540
1,480
1,360
1,300
1,240

1,130
6,120
3,930

10,600
3,450

3,000
2,000
1,000

905
960

905
795
740
740

1,070

635
850
585
540
540

540
2,480
1,130

685
415

380
345
380
345
495

415
312
495
740
495

795
455
380
300
250

220
220
380
250
180
138

124
100
100
118
85

80
75
75
57
64

1,840
495
112
64
45

28
25
33
33
29

23
' 23 

18 
15 
12

11
11
15
70

127
479

NOTE. Gage not read for three periods of a week each and for several of one to three days; discharge 
interpolated except for Sept. 1-7,1919, during which periods there was considerable flow, but data insuffi­ 
cient to determine amount



YELLOWSTONE EIVER BASIN. 229

Monthly discharge of Powder River at Arvada, Wyo., for the years ending Sept. SO, 1919
and 1920.

Month.

1919. 
May 4-31. ................................................
June.....................................................
July .....................................................

September 8-30- ..........................................

1919-20. 
October. .................................................
November ...............................................
March 14-31. .............................................

June .....................................................
July................................ .....................

September ...............................................

Discharge in second-feet.

Maximum.

428 
1,250 

825 
615 

56

500 
555 

6,680 
3,000 
9,000 

10,600 
2,480 
1,840 

332

Minimum.

228 
2 
0 
0 
0

0 
190 
415 
280 

1,130 
740 
138 

11 
49

Mean.

336 
197 
86.2 
80.5 
6.83

208 
256 

2,030 
736 

2,370 
2,000 

528 
141 
91.2

Run-off 
in 

acre-feet.

18,700 
11,700 
5,300 
4,950 

312

12,800 
15,200 
72,500 
43.800 

146,000 
119,000 
32,500 
8,670 
5,430

POWDER RIVER NEAR ARVADA. WYO.

LOCATION. Near line between Tps. 56 and 57 N., R. 76 W., at State bridge 17 miles
north of Arvada, in Sheridan County. Nearest tributary, Clear Creek, enters 200
yards below. 

DRAINAGE AREA. 6, 580 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE. July 22,1915, to April 29,1919, when station was discontinued. 
GAGE. Chain gage on upstream guardrail of bridge, since May 4, 1916; read by Miss

Hazel Fasbender. Prior to that date, gage was inclined staff, 1 mile upstream at
K ranch.

DISCHARGE MEASUREMENTS. Made from two-span highway bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of silt and gravel; control just above mouth

of Clear Creek. During extreme high water there is backwater from Clear Creek. 
EXTREMES OP DISCHARGE. Data too few. 
.ICE. Stage-discharge relation seriously affected by ice; observations discontinued

during winter. 
DIVERSIONS. Prior to December 31, 1916, adjudicated diversions of 9 second-feet

from Powder River above the station, and none between it and State line. 
REGULATION . None. 
ACCURACY. Stage-discharge relation fairly permanent. Rating curve well defined.

Gage read to hundredths once daily. Daily discharge ascertained by applying
one daily gage height to rating table. Records fair except for days of missing gage
heights, when they are approximate.

No discharge measurements made during year.
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Daily discharge, in second-feet, of Powder River near Arvada, Wyo., for the year ending
Sept. 30, 1919.

Day.

1. ..............
2...............
3...............
4...............

6...............
7...............
8...............
9...............
10...............

11...............
12...............
13...............
14...............
15...............

Oct.

159
159
159
159
130

159
1 A?

130
130
130

130
130
130
130

Nov.

175
175
202
228
214

200

182
182
182

182
182
159
165
175

Mar. Apr.

143

255
250
onq

175
1 CA

155
160

160
165
170
170
175

Day.

16...............
17...............
18...............
19...............
1<~ ..............

21...............

23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

Oct.

130
130
130
130
130

159
196
182

175

175
175
175
172
169
175

Nov.

170
164
159

Mar.

175
175
93

143
210
210
175
169
156

Apr.

143
175
196
143
130

116
143
192
206
159

232
232
360
485

'

NOTE. No gage-height record Oct. 9-19, 29, Nov. 1, 3, 5, 9-11,16-17, Mar. 31, Apr. 6-14. Discharge deter­ 
mined by interpolation and by comparison with flow of Clear Creek near Arvada from April 6 to 14-

Monthly discharge of Powder River near Arvada, Wyo., for the year ending Sept. SO,
1919.

Month.

March 23-31..............................................
April 1-29. ...............................................

Discharge in second-feet.

Maximum.

196 
228 
210 
485

Minimum.

130 
159 

93 
116

Mean.

151 
182 
167 
193

Run-off in 
acre-feet.

9,280 
6,500 
2,980 

11,100

CLEAR CREEK NEAR BUFFALO, WYO.

LOCATION. In sec. 6, T. 50 N., R. 82 W., just above power house of Buffalo Manufac­ 
turing Co., 4 miles west of Buffalo, Johnson County.

DRAINAGE AREA. 120 square miles (measured on topographic map).
RECORDS AVAILABLE. June 16, 1917, to September 30, 1920. From May 2, 1896, 

to February 28, 1900, station maintained at measuring flume 1 mile upstream. 
Flow at two points comparable. From October 24, 1902, to December 31, 1904, 
and May 8, 1911, to June 11, 1912, station maintained at highway bridge in Buf­ 
falo. Flow not comparable as several ditches divert water between.

GAGE. Chain at left bank, 300 feet above power house; read by Miss Ruby Bell.
DISCHARGE MEASUREMENTS. Made from cable 50 feet upstream from gage or "by 

wading.
CHANNEL AND CONTROL. Bed composed of large boulders. Control at large boulders 

10 feet downstream which shift slightly at infrequent intervals. Banks not 
subject to overflow.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Septem­ 
ber 30, 1919, 2.8 feet at 9 a. m. May 21 (discharge, 433 second-feet); minimum 
discharge occurred during winter.

Maximum stage recorded during year ending September 30, 1920, 3.9 feet at 
6 a. m. June 11 (discharge, 910 second-feet); minimum discharge occurred during 
winter.

1917-1920: Maximum stage recorded, 4.2 feet at 6.30 a. m. June 18, 1917 (dis­ 
charge, 1,120 second-feet); minimum discharge occurred during winter.
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ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. Pipe-line of Buffalo Mfg. Co. diverts water from Clear Creek, 1£ miles 
upstream. A separate record of flow through pipe line is kept and flow added to 
that at gaging station to give total flow of creek. Four Lakes and French Creek 
qanal, and North Fork and French Creek canal divert water fromi Clear Creek above 
the station. During 1919, 4,400 acre-feet were diverted between May 30 and 
September 30. During 1920, 2,700 acre-feet were diverted between June 5 and 
July 31.

- Prior to July 1, 1919, adjudicated decrees for diversions of 372 second-feet 
below station.

REGULATION. Alternate melting and freezing of mountain snow during spring of 
year causes diurnal fluctuations in flow. No artificial regulation.

ACCURACY. Stage-discharge relation not permanent. Rating curve used from 
October 1, 1918, to October 21, 1919, well defined; shifting-control method used 
June 1 to July 10. Curve used from March 14 to September 30,1920, well defined. 
Gage read to hundredths twice daily. Daily discharge ascertained by applying 
daily mean gage height to rating table. Records good.

Discharge measurements of Clear Creek near Buffalo, Wyo., during the years ending Sept.
30, 1919 and 1920.

Date.

1918. 
Dec. 11

1919.

Feb. 20
June 23

Made by 

J.B.Spiegel. ..........

P.V.Hodges..........

.....do.................

Gage 
height.

Feet. 
al.68

.62

1.75

Dis­ 
charge.

Sec.-ft. 
4.1

3.2
.8

83

Date.

1920. 
Feb. 16
Mav 9fi
June 12 
Aug. 12
Sept. 20-

Made by 

.....do.................

*Gage 
height.

Feet.

2.67
3.15
1.82
1.36

Dis­ 
charge.

Sec.- ft. 
2.12

337
547 

88
31

a Stage-discharge relation affected by ice.
NOTE. To obtain total flow of creek when winter measurements were made, add flow in tailrace given 

in following table.

Discharge measurements of power plant tailrace near Buffalo, Wyo., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1918. 
Dec. 11

1919. 
Jan. 23
Feb. 20

Made by 

P.V.Hodges...................

Dis­ 
charge.

Sec.-ft. 
7.2

6.9
4.3

Date.

1920. 
Feb. 16
Aug. 12

Made by- Dis­ 
charge.

Sec.-ft. 
5.8
4.4
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Daily discharge, in second-feet, of Clear Creek near Buffalo, Wyo., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. ..................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24..... ...............
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1919-20. 
1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29
30...................
31...................

Oct.

50
48
46
44
4.942

40
42
40
38
36

35
32
29
27
26

26
30
36
33
28

28
29
28
29
29

27
29
34
28
21
14

15
15
18
17
16

18
19
19
17
22

20
18
16
17
16

15
14
14
13
14

14
13
12
10
10

10
10
10
10
10
10

Nov.

23
22
21
21
22

10
13
14
21
18

25
14
16
14
11

16
26
29
31
22

18
14
11
8
5

4
4
5
5
6

Dec.

7
8
9
10
10

10
9
8
6
5

4
5
6
8
10

8
6
6
5
5

4
4
4
4
4

4
4
4
4
3

Mar.

x

4
4
4
4
4

5
5
5
9
9

5
5
8
10
12
20

4.8
10

22
21
9
10
10

12
12
10
4
4

4
3.6
3.5
44
4.2
3.7

Apr.

20
16
14
15
19

16
11
6
13
11

13
11
15
11
16

18
14
15
35
30

23
35
40
46
74

150
80
60
89
87

3.2
3.6
4.8
5
5

5
6
6
20
15

10
10
7
18
23

21
16
18
16
14

11
11
12
13
9

14
16
18
16
16

May.

89
84
50
44
44

39
32
36
50
61

69
66
84
67
98

159
266
293
310
348

390
348
348
293
276

259
310
310
329
369
215

30
53
47
48
51

77
79
138
153
189

234
125
130
201
210

204
275
258
258
258

395
315
292
355
435

375
375
415
415
435
415

June.

131
98
87
82
74

67
74
82
87
85

80
87
91
82
67

89
120
125
128
105

87
85
85
82
85

87
89
63
57
53

335
292
225
258
258

315
375
525
760
860

760
660
570
570
458

435
525
458
355
375

375
375
415
502
375

355
315
355
335
480

July.

50
57
48
46
42

46
32
36
32
31

32
32
31
31
31

35
30
26
26
22

20
18
16
15
14

14
14
13
15
26
39

480
435
415
375
335

335
258
210
201
210

258
275
225
225
210

207
198
186
168
165

145
142
138
119
112

104
94
83
82
82
77

Aug.

33
31
50
42
34

26
28
26
26
23

19
17
16
15
14

14
11
10
9
7

7
7
6
6
5

5
6
8
7
6
6

71
100
82
85
79

74
74
75
74
79

83
91
128
110
94

80
75
69
71
68

62
56
54
45
41

38
39
44
44
43
41

Sept.

6
12
40
34
30

  28
30
32
33
31

27
26
22
22
18

17
16
16
24
28

31
32
27
22
21

20
17
16
15
15

43
43
43
41
39

38
39
59
61
55

51
43
38
38
36

34
32
31
30
28

30
31
31
31
31

27
27
25
25
27

NOTE. Stage-discharge relation affected by ice Nov. 21 to Dec. 14, Dec. 16-26,1918; discharge computed 
from one discharge measurement, temperature and gage-height records, and observer's notes. Gage not 
read Oct. 22-25,27-31,1919; discharge estimated.
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Monthly discharge of Clear Creek near Buffalo, Wyo., for the years ending Sept. 30, 1919
and 1920.

Month.

1918-19. 
October. .................................................
November ...............................................

March 16-31. .............................................
April.....................................................
May......................................................

July......................................................

September ...............................................

1919-20. 
October. ........................................... ...
March 14-31...... ........................................
April.....................................................
May............................................
June .............................................. .....
July......................................................
August. ..................................................
September ....................... ... .........

Discharge in second-feet.

Maximum.

50 
31 
10 
20 

150 
390 
131 
57 
50 
40

22 
22 
23 

435 
860 
480 
128 

61

Minimum.

14 
4 
3 
4 
6 

32 
53 
13 

5 
6

10 
3.5 
3.2

30 , 
225 

77 
38 
25

Mean.

33.0 
15.6 
6.0 
7.0 

33.4 
185 
87.1 
29.7 
16.8 
23.6

14.6 
8.46 

12.1 
234 
442 
211 
70.0 
36.9

Run-off in 
acre-feet.

2,030 
928 
369 
222 

1,990 
11,400 
5,180 
1,830 
1,030 
1,400

898 
302 
720 

14,400 
26, 300 
13,000 
4,300 
2,200

Combined monthly discharge of Clear Creek and pipe line near Buffalo, Wyo., for the 
years ending Sept. SO, 1919 and 1920.

Month.

1918-19.

December. ...............

February. ................
March....................
April.....................
May......................
June. _ ............ .
July......................

September................

Mean dis­ 
charge in 

second-feet.

42 9
91 1

13.0
Q A

5.5
9.0

43.5
198
95 4
35.7
22.8
9Q fi

AA 0

Run-off in 
acre-feet.

2 640
1,370

799
492

cco

2,590
19 onn
5,680
2,200
1 400
1^760

Month.

1919-20.

May......................

July......................

Mean dis­ 
charge Ln 

second-feet.

15
11
10

8
13
16.6

238
MR

216
74.5
41.4

Q9 fi

Run-off in 
acre-feet.

1,200
893
676
615
460
799
988

14,600
26,500
13,300
4,580
2,460

67,100

NOTE. Mean discharge for winter based on discharge measurements and temperature records. Dis­ 
charge of pipe line computed from average power output, head and efficiency of turbine.

CLEAR CRE£K NEAR ARVADA, WYO.
LOCATION. In sec. 36, T. 57, N., R. 77 W., at Sorenson ranch, 1£ miles above mouth 

of creek and 16 miles north of Arvada, Sheridan County. No tributary between 
station and mouth of creek.

DRAINAGE AREA. 1,110 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE . July 21,1915, to April 30,1919, when station was discontinued.
GAGE . Chain on right bank a quarter of a mile below diversion dam at Sorenson ranch; 

read by John Watt.
DISCHARGE MEASUREMENTS. Made from cable 50 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; multiple control con­ 

sisting of two rock dikes across the river 150 feet apart; upper dike 100 feet below 
gage acts as low-water control. At high water lower dike is control. At low- 
water stages silt collects in the crevices of the rock dike causing slight back­ 
water. Banks not subject to overflow. '

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.
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DIVERSIONS. Prior to December 31, 1916, adjudicated diversions of 429 second-feet 
from Clear Creek.

REG ULATION . None.
ACCURACY. Stage-discharge relation practically permanent; affected by ice during 

winter. Rating curve well denned. Gage read to hundredths once daily. 
Daily discharge ascertained by applying daily gage height to rating table. Rec­ 
ords fair. 

No discharge measurements made during year.

Daily discharge, in second-feet, of Clear Creel near Arvada, Wyo., for the year ending
Sept. 30, 1919.

Day.

1. ..................
2............ ......
3...................
1.. .................
5...................

6...................
7................ .
8...................
9
10...................

11...................
12................ .
13...................
14...................
15...................

Oct.

190
208
214
208
200

190
208

172

155
155
149
140

Nov.

115
ffs
75
75
75

75
172
155
ion
184

172
155
155
155

Mar. Apr.

55
55
52
48
42

35
28
24
28
28

28
28
34
40
40

Day.

16...................
17....................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

134
125
125
125
140

155
112
112
100
125

125
132
140
148
155
155

Nov.

155
155
155

Mar.

65

Apr.

43
40
42
44
39

34
55
48
48
34

65
155
320
240
225

NOTE. No gage-height record Oct. 10, 27, 29, Nov. 1, 3, 5,10-11, 17, Apr. 5-6,13,18, 20; discharge deter­ 
mined by interpolation.

Monthly discharge of Clear Creek near Arvada, Wyo., for the year ending Sept. SO, 1919.

Month.

October ..................................................
November 1-18. ......................... . . . . ........
April.....................................................

Discharge in second-feet.

Maximum.

214 
190 
320

Minimum.

100 
75 
24

Mean.

155 
137 
66.6

Run-off in 
acre-feet.

9,530 
4,890 
3,960

PINEY CREEK AT KEARNEY, WYO.

LOCATION. In sec. 26, T. 53 N., R. 83 W., at highway bridge 300 yards south of
Keamey, Johnson County. 

DRAINAGE AREA. 117 square miles (measured on base map of Wyoming; scale,
1:500,000). 

RECORDS AVAILABLE. September 6, 1902, to June 30, 1906; May 13, 1911, to October
31, 1912; April 24, 1915, to August 10, 1917; May 1, 1919, to September 30, 1920. 

GAGE. Chain on downstream side of bridge; read by R. E. Martin. Gage used from
1902 to 1906 at same site but referred to different datum.   

DISCHARGE MEASUREMENTS. Made from single-span bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of gravel and small boulders. Control

100 feet downstream at well-defined rapids which shifted slightly during 1920. At
high water there is flow through small channel at left bank which diverts water
from Piney Creek some distance above station. Flow through this channel begins
at stage of about 5 feet. 

EXTREMES OF DISCHARGE . Maximum stage recorded during year ending September,
30, 1919, 3.3 feet at 8 a. m. May 20 (discharge, 450 second-feet); minimum stage,
1.22 feet September 2 (discharge, 12 second-feet).
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Maximum stage recorded during year ending September 30, 1920, 4.5 feet at 
6 p. m. June 4 (discharge, 1,130 second-feet); minimum stage, 1.14 feet at 6 p. m. 
August 23 (discharge, 9 second-feet).

1902-1906, 1911-1920: Maximum stage recorded, 4.0 feet (old datum) at 6 a. m. 
May 24, 1906 (discharge, 1,660 second-feet); minimum discharge in 1920.

ICE. Stage-discharge relation affected by ice; observations discontinued during 
winter.

DIVERSIONS. Prior to July 1, 1919, there were adjudicated diversions of 293 second- 
feet from Piney Creek above station.

REGULATION. Operation of reservoirs on headwaters of Piney Creek and diversion 
of ditches above station affect flow at station.

ACCURACY. Stage-discharge relation shifted slightly during 1920. Rating curve 
well denned; shifting-control method used August 12 to September 30, 1920. 
Gage read to hundredths twice daily. Daily discharge ascertained by applying 
mean daily gage height to rating table. Records excellent for 1919 and good 
for 1920.

Discharge measurements of Piney Creek at Kearney, Wyo., during the years ending Sept.
30, 1919 and 1920.

Date.

1919. 
May 3

23
Aug. 11

Made by 

P. V.Hodges. .........
E. B. Deardono........
P.V.Hodges..........

Gage 
height.

Feet. 
2.39
1.90
1.65
1.35

Dis­ 
charge.

Sec.-ft. 
148
54.8
36.9
15.4

Date.

1920.

July 30
A no 17
Sept. 14

Made by- Gage 
height.

Feet. 
3.58
3.80
1.63
1.88
1.68»

Dis­ 
charge.

Sec.-ft. 
638
740
35.4
58
35.3

a Engineer, Loiter estate.

Daily discharge, in second-feet, of Piney Creek at Kearney, Wyo., for the years ending Sept. 
' 30, 1919 and 1920.

Day.

1919. 
1. ...........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
^0.. ..........

21............
22
23............
24............
25............

26............
27............
28............
29............
30............
31............

May.

150
150
148
130
118

114
116
103
108
122

116
139
150
146
175

230
296
279
390
430

370
332
296
201
162

188
82
49
39
61
56

June.

36
25
35
40
26

31
68
66
67
v>

56
85
67
73
4fi

28
32
40
44
41

38
37
36
35
28

26
22
J7
43
55

July.

45
34
25
24
24

23
23
QQ

44
55

37
34
29
30
33

36
40
43
42
44

43
31
17
28
22

20
24
23
42
53
53

Aug.

40
46
46
39
33

26
24
23
22
18

16
15
29
26
23

24
21
18
22
30

31
28
28
30
28

28
26
25
26
26
.24

Sept.

19
12
41
36
36

30
41
31
28
31

28
29
26
24
23

21
20
19
22
24

20
16
21
23
24

23
24
20
18
18

Day.

1920. 
1.... .......
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........
10...........

11...........
12...........
13...........
14...........
15...........

16...........
17..........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Apr.

26
39
42

34
29
36
39
45

48
42
32
35
42

39
40
40
26
42

41
41
44
57
56

May.

70
76
70
75
80

188
162
150
175
175

313
277
200
188
188

244
260
277
260
277

313
332
353
353
526

526
553
553
607
634
553

June.

526
244
260
260
277

397
607
850

1,070
960

796
661
526
526
260

313
294
397
446
244

260
260
374
446
294

277
260
294
244
277

July.

200
294
277
277
260

244
150
116
88
80

90
137
118
106
91

78
80
85
76
73

66
63
63
51
32

25
25
30
31
32
62

Aug.

61
63
61
57
53

51
49
58
43
56

45
47
46
41
40

56
50
44
39
36

31
20
12
16
13

23
36
35
34
29
24

Sept.

18
18
18
24
22

19
20
28
36
44

42
41
39
40
31

29
26
22
20
19

19
22
22
24
23

31
28
28
28
26
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Monthly discharge of Piney Creek at Kearney, Wyo.,Jor the years ending Sept. 30, 1919
and 1920.

Month.

1919. 
May.....................................................
June. ............................... ....................
July.....................................................

The period. ........................................

1920. 
April 8-30. ........................ . ....................
May......................................................
June.....................................................
July......................................................
August... ................................................
September. ..............................................

The period. ........................................

Discharge in second-feet.

Maximum.

430 
85 
55 
46 
41

57 
634 

1.070 
294 
63 
44

Minimum.

39 
17 
17 
15 
12

26 
70 

244 
25 
12 
18

Mean.

176 
43.4 
34.2 
27.1 
24.9

39.8 
291 
430 
110 
40.9 
26.9

Run-off in
acre-feet.

10,800 
2.580 
2,100 
1.670 
1,480

18,600,

1,820 
17,900 
25,600 
6,760 
2,510 
1,600

56,200

PINEY CREEK AT T7CR.OSS, WYO.

LOCATION. In NW. J sec. 18, T. 53 N., R. 80 W., at highway bridge a quarter of a 
mile from Ucross, Sheridan County. No tributary between station and mouth, 
half a mile below.

DRAINAGE AREA. 253 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. May 12, 1917, to September 30, 1920.
GAGE. Chain attached to highway bridge; read by Miss Alma Larson.
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of silt and gravel which will shift. Con­ 

trol 50 feet downstream at riffle composed of compact gravel; shifting at long 
intervals. Banks not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending Septem­ 
ber 30, 1919, 3.2 feet at 8 a. m. May 21 (discharge, 460 second-feet); minimum 
stage recorded, 1.04 feet on July 8 (discharge, 1.2 second-feet).

Maximum stage recorded during year ending September 30, 1920, 4.3 feet at 
6 a. m. June 10 (discharge, 1,140 second-feet); minimum stage recorded, 1.00 
foot at 8 p. m. July 30 (discharge, 1.0 second-foot).

1917-1920: Maximum stage recorded, 5.0 feet from high-water mark on morn­ 
ing of June 11, 1918 (discharge, 1,900 second-feet); minimum stage recorded in 
1920.

ICE. Stage-discharge relation affected by ice; records discontinued during winter.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 61 second-feet from 

Piney Creek between Kearney and Ucross.
REGULATION. Headwaters are chain of small mountain lakes, the largest of which, 

Cloud Peak, is used as reservoir for irrigation. Alternate melting and freezing 
of mountain snow in spring of year causes some diurnal fluctuation.

ACCURACY. 1919: Stage-discharge relation permanent during year. Rating curve 
well defined. Gage read to half-tenths once or twice daily. Daily discharge 
ascertained by applying one daily gage height or the mean of two daily gage 
heights to the rating table. Records good except for days of missing gage heights, 
for which they are fair. 

Owing to unsatisfactory gage reading daily discharge for 1920 is not published.
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Discharge measurements ofPiney Creek at Ucross, Wyo., during the years ending Sept. 30,
1919 and 1920.

Date.

1919. 
May 3

Aug. 11

1920.
May 26

July 2

9

Made by-

IP V Hodges

J. B. Spiegel. ..........

P V TTnH croc

.....do..................

Gage 
height.

Feet. 
' o t\n

1.09
1.16

3 CO

3.65

Dis­ 
charge.

Sec.-ft.
1QO

1.5
2 0

615
775
335
190
113

Date.

1920. 
July 12

15
17
19
21
23

Aug. 2
14

Sept. 1

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
H. E. Grosbach. .......
W. A. Ingham. ........

Gage 
height.

Feet.

1.49

Dis­ 
charge.

Sec.-ft. 
124
133
99
55
51
53
21.1
15.9
22

a Engineer, L. Z. Leiter estate.

Daily discharge, in second-feet, of Piney Creek at Ucross, Wyo., for the year ending Sept.
30, 1919.

Day.

1.... .........................................
2.............................................
3.............................................
4.............................................
5.............................................

6.............................................
7.............................................
8.............................................
9.............................................
10.............................................

11.............................................
12.............................................
13.............................................
14.............................................
15.............................................

16.............................................
17.............................................
18.............................................
19.............................................
20.............................................

21.............................................
22.............................................
23.............................................
24.............................................
25.............................................

26.............................................
27.............................................
28.............................................
29.............................................
30.............................................
31..... .......................................

Mar.

50

Apr.

56
58
52
47
45

45
41
37
45
47

53
53
53
53
58

50
37
49
50
66

66
66
66
70
87

134
220
184.

190
205

May.

175'
190
175
160
160

150
147
134
137
144

137
139
160
166
175

220
322
227
350
438

438
350
330
255
190

150
100
22
8
3
3

June.

3.8
2.5
1.5
1.5
1.4

1.5
1.5
2.0
5.2

13

13
6.4
15
17
27

8.4
3.7
3.2
2.8
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.8
2.0

July.

2.2
2.4
2.2
2.0
2.0

1.9
1.5
1.2
2.4
2.4

2.4
1.5
1.5
1.5
1.4

1.4
1.4
1.4
1.4
1.4

1.4
1.8
1.8
1.4
1.4

1.4
1.4
1.4
1.4
2.8
15.0

Aug.

19.0
6.1
2.8
2.2
2.2

6.1
12
19
15
6.1

2.3
2.0
2.0
2.0
2.0

2.0
1.5
1.5
1.5
1.5

2.5
2.5
2.0
2.0
2.0

2.0
1.5
1.5
1.5
1.5
1.5

Sept.

1.2
1.5
1.5
1.5
4.0

7.0
10
24
21
14

14
10
7.0
7.0
7.0

7.0
7.0
7.0
4.0
4.0

4.0
7.0
7.0
18
18

18
18
14
14
14

NOTE. No gage-height record Apr. 7, June 21-22, 25 to July 5; discharge based on comparison with flow 
of Piney Creek at Kearney.
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Monthly discharge of Piney Creek at Ucross, Wyo., for the year ending Sept. 30, 1919.

Month.

April.....................................................
May......................................................

July......................................................

The period .........................................

Discharge in second-feet.

Maximum.

220 
438 

27 
15 
19 
24

Minimum.

37 
3 
1.4 
1.2 
1.5 
1.2

Mean.

76.1 
186 

4.92 
2.15 
4.17 
9.72

Run-off 
in 

acre-feet.

4.530 
11,400 

293 
132
250 
578

17,200

LITTLE MISSOURI RIVER BASIN.

LITTLE MISSOURI RIVER NEAR ALZADA, MONT.

LOCATION. Near southwest corner of T. 8 S., R. 60 E., at Walker ranch, 300 yards 
below site of proposed dam, 2 miles below mouth of Thompson Creek, and 4 miles 
below Alzada, Carter County.

DRAINAGE AREA. 780 square miles.
RECORDS AVAILABLE. June 18, 1911, to September 30, 1920.
GAGE. Chain on right bank; read by John Walker. Gage used during 1911, vertical 

staff on left bank, 150 feet downstream. Datum of chain gage 0.08 foot lower than 
that of staff gage.

DISCHARGE MEASUREMENETS. Made by wading or from cable.
CHANNEL AND CONTROL. Bed composed -of gravel. Control at gravel riffle a short 

distance downstream; slightly shifting.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30,1919, 7.70 feet at 7 a. m. July 30 (discharge, 1,360 second-feet); no flow June 12 
to July 4, July 14-29, and August 20 to September 30.

Maximum atage recorded during year ending September 30, 1920, 14.2 feet on 
March 22; stage-discharge relation affected by ice jams below the gage (discharge 
not computed); maximum stage, open channel, 9.1 feet May 12 (discharge, 1,740 
second-feet); no flow October 1-14.

1911-1920: Maximum stage recorded, 15.3 feet April 6, 1912 (discharge, 4,550 
second-feet); channel dry for several periods.

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. None.
REGULATION. None of importance. Some flood water in spring is stored in coulees 

on tributaries for use in irrigating small tracts.
ACCURACY. Stage-discharge relation slightly shifting. Rating curve used from 

October 1, 1918, to June 19, 1920, well defined aboye 80 second-feet, poorly de­ 
fined below; curve used from June 20 to September 30,1920, fairly well defined; 
shifting-control method used July 9-14, August 11-20, 1919. Gage read to hun- 
dredths twice daily, and oftener during high stage. Daily discharge ascertained 
by applying daily mean gage height to rating table. Records for 1919 fair for 
high water and poor for low water; records for 1920 good.

The following discharge measurement was made by G. H. Ellison: 
July 9, 1920 Gage height, 2.29 feet; discharge, 22.8 second-feet.
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Daily discharge, in second-feet, of Little Missouri River near Alzada, Mont., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

16...........
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
OK/5... .........

26...........
27...........
28...........
29...........
30...........
31...........

1919-20. 
1....... ..
2...........
3...........
4..... .
5...........

6...........
7...........
8...........
9....... .

10...........

11....... ..
12...........
13...........
14...........
15...........

16...........
17...........
18...........
19...........
20...........

21...........
22.....
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Oct.

37
29
19
17
12

10.5
9.5
5.6
7.2
6.0

5.2
6.4
5.6
5 2
4 4

4.0
4.4
4.0
3.7
4 4

4.4
4.4
4 0
4.0
4.0

4.0
4.4
4 4
4.0
4.0
4.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

59

58
37
28
24
24

21

24

24

Nov.

4.0
4.0
3.7
4.8
6.8

4.8
4.8
5.2
5.6
4.4

5.6
5.6
4.4
5.6
4 4

10.5
10.0
8.0
8.0
8.0

8.0
8.0
6.4
6.8
6 4

6.8
6.8
6.0
6.0
6.4

22
22
20
39
35

31
37
33
26
29

24
19
21
22
23

24
25

22

Dec.

8.5
8.0
9.0

11
12

11.5
10.5
10.5
14
9.5

9.5
8.0
8.0
7.2
7.2

6.4
7 9

6.8
a o

6.8

5.2
5.2
5.2
4.0
4.0

4.0
4.0
4.0
4.0
4.0
4.0

2S
21
19
14
14

17
14
13
14
14

14
15
15
15
14

15
16
16
19
21

22

22

Jan.

3.7
3.1
3.1
4.0
A f\

4.0
4.0
4.0
4.0
4.0

3.7
4.0
4.0
4.0
4.0

4.8
K 0

6.0
e o

4.0

6.0
c o

5.6
5.6
c 9

4.8

5.6
6.0
6.4
6.0

22

22

19
18
17
18
18

18
16
19
19

Feb.

6.0
6.0
6.0
6.0
5.6

5.6
5.2
4.8
5.6
5.6

5.2
4.8
c 9

4.8
C O

5.2
5.6
t; 9
5.6
6.0

6.0
6.0
5.6
5.6
1 i

*. 9

5.0
A Q

Mar.

4.8
4 0
5.2
4.4
4.8

6.0
6.4
6.0
6 4
6.4

6.2
6.0
5.8
5.6
5.6

8.0
10.0
13
10
10

9.5
24
22
31
31

31
34
60
58
43
26

60

102

Apr.

26
22
19
14
16

19

12
12
12
14

.44
109
118
83

991

412
 »ftn
i^fi
106

QQ

64
48
38
34
24

16
19

10.5
7 9
6.4

228

228

May.

5.6
t; ft
8.0

21
29

14
18
18
14
30

38
16
9 0

6.8
5.6

5.2
4.4
3.4
9 ^

1.6

1.9
1 9
1.3
1 9
.8

.7

.6

.6

.5
1.6
3.4

102

1,000

922
1,740
1,210

688
162

72
72
72

584
393

203
13
13
13
13

13
13
13
13
37
61

June.

2.8
1.0
1.9
1.0
.8

.4

.2

.4

.5

.3

.2

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

86
49

415
162
102

829
1,310

778
86
26

16
12
21
14
7.6

13
79

748
1,480
1,570

748
303
104
46
30

24
fid

111
64

467

July.

0.0
.0
.0
.0

707

436
144
25
13
8.0

4.8
4.4

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
1,130

342

1,320
1,150

206
47
29

23
18
35
25
16

14
13
6.5

10

6.0
4.6
2.8
3.2
2.3

2.8
2.5
2.1
2.3
1.9

2.8
2.3

13
19
9.0
7.0

Aug.

458
273

70
45
33

27
100
50

113
65

37
24
16
11
8.0

4.8
2.2

.5

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

4.6
2.8
2.5
2.1
1.7

1.1
1.3
1.3
.9

1.3

.7
1.1
1.1
.4
.5

.5

.4

.5

.4

.4

.4

.4

.4

.4

.4

.4

.2

.4
1.1

15
5.0

Sept.

0.0
.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

3.6
1.5
1.7
1.3
1.1

.4
1.1

15
6.0
2.5

1.3
.5
.9
.5
.4

.4

.4

.5

.5

.4

.4

.4

.4

.4

.7

.9
g

.7

.7

.7

NOTE. Braced figures show estimated mean discharge for periods indicated. Stage-discharge relation 
affected by ice Feb. 24-28, Mar. 10-14,1919; discharge estimated.
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Monthly discharge of Little Missouri River near Alzada, Mont., for the years ending
Sept. SO, 1919 and 1920.

Month.

1918-19. 
October. .................................................

December. ...............................................

April........................................ ............
May.....................................................

July.....................................................

The year. ..........................................

1919-20. 
October..................................................

May 10-31... .............................................

July.....................................................

September ...............................................

Discharge in second-feet.

Maximum.

37 
10.5 
14 
6.4 
6.0 

60 
412 
38 
2.8 

1,130 
458 

0

1,130

59 
39 
23 
22 

1,740 
1,570 
1,320 

15 
15

Minimum.

3.7 
3.7 
4.0 
3.1 
4.8 
4.0 
6.4 
.5 

0 
0 
0 
0

0

0 
19 
13 
16 
13 
7.6 
1.9 
.2 
.4

Mean.

7.93 
6.19 
7.29 
4.65 
5.46 

16.8 
67.9 
8.74 
.32 

90.8 
43.2 

0

21.8

15.8 
24.6 
18.2 
20.1 

333 
326 
96.8 
1.60 
1.54

Kun-off in 
acre-feet.

488 
368 
448 
286 
303 

1,030 
4,040 

537 
19.0 

5,580 
2,660 

0

15,800

972 
1,460 
1,120 

757 
14,500 
19,400 
5,950 

98.4 
91.6

KNIFE BIVEB BASIN.

KNIFE RIVER NEAR BRONCHO, N. DAK.

LOCATION. In SE. J sec. 4, T. 142 N., R. 90 W., near residence of 0. D. Smith, at 
former site of post office of Broncho, Mercer County. Present location of post 
office is 6 miles from this station. Spring Creek enters 15 miles below station, and 
Elm Creek half a mile above. In 1903 and 1904 station was 2 miles downstream.

DRAINAGE AREA. 1,260 square miles; drainage area at original location 2 miles 
downstream was nearly the same, perhaps 5 square miles greater.

RECORDS AVAILABLE. May 29, 1903, to October 31, 1919, when station was dis­ 
continued.

GAGE. Chain on cantilever timber on left bank near observer's house; datum 
unchanged since March 23, 1905, when station was moved to present location. 
Read by C. D. Smith.

DISCHARGE MEASUREMENTS. Made from cable 500 feet above gage or by wading.
CHANNEL AND CONTROL. Stream bed below gage composed of large gravel and stones; 

nearly permanent. Channel narrow with steep banks, not overflowed at gage- 
heights less than 20 feet.

EXTREMES OP DISCHARGE. Maximum stage during year, 13.9 feet April 2 (discharge, 
3,160 second-feet); minimum stage 3.5 feet July 4-29, August 24 to September 26 
(discharge, 2 second-feet).

1903-1919: Maximum stage recorded, 24.0 feet June 26, 1914 (discharge, 7,700 
second-feet); river dry September 6-8, 1905, and September 18-19, 1908.

ICE. Stage-discharge relation seriously affected by ice; records discontinued through 
part of the winter.

ACCURACY. Stage-discharge relation changed slightly during winter. Two poorly 
denned rating curves used during year applicable October 1 to November 3,1918, 
and March 28 to November 1, 1919. Gage read to tenths once daily. Daily dis­ 
charge ascertained by applying daily gage height to rating table. Records poor. 

The following discharge measurement was made by E. F. Chandler: 
August 24, 1919: Gage height, 3.51 feet; discharge, 1.8 second-feet.
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Daily discharge, in second-feet, of Knife River near Broncho, JV. Dak., for the'period 
Oct. 1, 1918, to Oct. 31, 1919.

Day.

1. ..................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20. ..................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

19
19
10
10

' - Id-

19
19
19
19
10

25
25
25
25
25

25
25
25
25
25

25
OF;

25
25
25

25
25
25
25
25
25-

Nov.

25
25
25

Mar.

.. 185
703
896

1,000

Apr.

1,940
3,160
2,620
1,150

568

452
409
409
368
112

88
67

646
1 000'544'

388
348
oro
235
169

125
100
6748'

48

40
' 32

32
25
25

May.

25
32
oo

48
67

88

77
57
57

57
112
112

88
48

40
40
40
32
32

25
OK

18
18
18

18
18
12
12
12
19

Jdfce.

7
7
7
7
7

7
7
7
7
7

7
7
7
7
7

7
7

169
201

88

32
12
4
4
4

4
4
44-

July.

4
4
4
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2,

2
2
2
2
4
4

Aug.

4
4
4
4
4

348
32
12
7
7

7
7
4
4
4

4
4
4
4
4

4
4
4
2
2

2
2
2
2
2
2

Sept.

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
4
4
4
4

Oct.

4
4
4
4
4

4
4
4
4
4

.4
7
7
7
7

7
7
7
7
7

7
7
7
7
7

7
7
7
7
7
7

Monthly discharge of Knife River near Broncho, N. Dak., for the period Oct. 1, 1918, to
Oct. 31, 1919.

Month.

1918.

1919. 
April ....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

25

3.160 
112 
201 

4 
348 

4 
7

Minimum.

19

25 
12 
4 
2 
2 
2 
4

Mean.

23.8

516 
44.3 
21.8 
2.3 

16.1 
2.3 
6

Run-off in 
acre-feet.

1,460

30.700 
2,720 
1,300 

143 
990 
135 
365

HEABT RIVER BASIN.
HEART BIVER NEAR RICHARDTON, N. DAK.

LOCATION. In sec. 21, T. 138 N., R. 92 W., opposite residence of W. F. Church, 1 
mile below highway bridge and 11 miles south of Richardton, in Stark County.

DRAINAGE AREA. 1,250 square miles.
RECORDS AVAILABLE. May 18, 1903, to September 30, 1920.
GAGE. Chain on cantilever timber opposite observer's house on right bank of river. 

Auxiliary chain gage on highway bridge, used March 23 to April 1, 1920, because 
of damage to regular gage. The two gage datums are so related that readings at 
the bridge are approximately 20.0 feet less than on the gage regularly used. 
Read by W. F. Church.

DISCHARGE MEASUREMENTS. At. high stages from bridge; at ordinary low stages 
by wading.

102724 23 WSP 506  16
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CHANNEL AND CONTROL. Channel fairly permanent, but control sometimes changed 
considerably for short periods in former years by the building of dams by beavers 
one-fourth mile below the^age.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 29.6 feet April 1 (discharge, 966 second-feet); no flow during several 
days in July, August, and September.

Maximum discharge recorded during year ending September 30, 1920, 1,500 
second-feet March 29; minimum stage 24.0 feet October 5 (discharge, 0.1 second- 
foot).

1903-1920: Maximum stage recorded, 25.9 feet from gage at highway bridge 
June 10, 1906 (discharge, 8,020 second-feet); river reported standing in pools 
during periods in 1903, 1905, 1914, and 1919.

ICE. Stage-discharge relation seriously affected by ice; flow not determined during 
winter.

REGULATION AND DIVERSIONS. No storage or diversions appreciably affecting the 
discharge.

ACCURACY. Stage-discharge relation not permanent. Eating curve fairly well 
defined below 2,870 second-feet. Gage read once daily to half-tenths. Daily 
discharge ascertained by applying gage height to rating table. Records poor.

Discharge measurements of Heart River near Richardton, N. Dak., during the years ending
Sept. 30, 1919 and 1920. 

[Made by E. F. Chandler.]

Aug. 24................

Date.

1919.

1920.

Gage 
height.

Feet. 
24.04

24.54

Dis­ 
charge.

Sec.-ft. 
0.17

.8

Daily discharge, in second-feet, of Heart River near Richardton, N. Dak., for the years 
ending Sept. SO, 1919 and

Day.

1918-19. 
1............. ...............
2............................
3......... ...................
4............................
5............................

6............................
7............................
8............................
9............................
10............................

11............................
12............................
13............................
14............................
15............................

16...........................
17............................
18............................
19............................
20.........................

21.......................
22.........................
23............................
24............................
25............................

26.......................
27............................
28............................
29....................... ...
30............................
31............................

Oct.

8
8
11
11
11

8
11
11
11
11

11
11
11
11
8

8
«
6
8
8

8
8
8

11
11

11
14
14
17
17
14

Nov.

20
14
11
11
14

14
17
17
32
17

17
17
17
17
14

17
17
20
17
17

14
11
11

Mar.

11

IQfi
241
565

Apr.

966
862
764
256
113

41
11
32
32
70

60
.2
.4

70
174

223
125
01
108
148

109
75
67
52

45
38
38
32
qo

May.

26
32
52
67 .
52

83
83
109
75
75

67
67
60
52
52

45
38
38
32
26

26
22
17
17
14

14
14
11
11

7

June.

7
7
7
7
7

7
7
7
7
7

7
7
7
7
7

7
4.5
4.5
4.5
14
14-
9
7
7
4.5

1 9
1 9
1.6

July.

1.4
1.2
1.2
1.0
1.0

.8
1.0
1.0
.8
.7

.7

.3

.2

.2

.1

.1

.1

.1

.1

.1

.1

.0

.0

.0

.1

.1

.1

.0

.0

.0

.0

Aug.

0.0
.0
.0
.0
.0

.0

.0

.0

.0
11
9
7
3.6
2.4
1.2

1.0
.8
.7
.6
.3

.3

.2

.1

.1

.1

.1

.a

.0

.1

.0

.0

Sept.

0.0
.0
.0
.0
.0

.0

.0

.0

.0

.0

.1

.2

.2

.1

.0

.1

.1
:i
.1
.1
.0
.0
a
.1
.1
.1
.1
.1
.1
.1
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Daily discharge, in second-feet, of Heart River near Richardton, N. Dak., during the 
years ending Sept. SO, 1919 and 1920  Continued.

Day.

1919-20. 
1............................
2............................
.3............................
4............................
5............................

6.....
7............................
8............................
9............................

10............................

11............................
12............................
'13............................
14............................
15............................

16............................
17............................
18............................
19............................
20............................

21............................
22............................
23............................
24............................
25............................

26............................
27............................
28............................
29............................
30............................
31............................

Oct.

0.1
.1
.2
.2
.2

.2

.2

.2

.2

.2

.2

.3

.6

.6

.6

.6

.6

.4-

.6
1.4
1.6
1.9

1.9 2.4

2.4
2.4
2.4
9 i

Nov.

2.4

Mar.

17
38

176
553

137
52
52
S3

118

155
SCO
402
762

1,100

1,150
1,350
1,470
1,500
1,350
1,270

Apr.

992
1,130

810
644
509

339
297
216
128
155

52
83

137
137
155

137
318
233
153
128

128
128
109
100
83

83
83
97
67
60

May.

52
45
52
eo
52

52
38
38
38
32

2i
22
17
17
17

14
14
17
14
10

10
10-8
8
6

10
6
6
6
6

June.

6
6
6
6
6

8
10

8
8

38

21
17
10

8
6

92
137
667
690
253

153
100
75
75
38

' 38

83
137
118
67

July.

38
38
25

236
155

67
52
83
52
23

17
25

233
487
503

553
276
118
216
176

118
52
38
23
17

17
10

575
38
17
8

Aug.

3.2
6.0
3.2
3.2
3.2

3.2
1.8
1.8
1.0
.6

1.8
1.8
1.0-
1.0
1.0

1.8
3.2
1.8
1.8
1.0

1.0
1.0
1.0
1.0
.8

.6

.6

.6

.6
1.0
1.0

Sept.

1.0
1.0
1.8
1.8
1.8

1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.8
1.4
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0

10
3.2

2.6
1.8
2.6
3.2
2.6

NOTE. Stage-discharge relation affected by beaver dam Oct. 1 to Nov. 23,1918; flow computed by indi­ 
rect method.

Monthly discharge of Heart River near Richardton, N. Dak., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
October. ... ............................... ..............

March....................................................
April.....................................................
May......................................................
June......................................................
July.......................................................
August...................................................

1919-20. 
October ..................................................
March 12-31..............................................
April.....................................................
May......................................................

July......................................................
August...................................................
September................................................

Discharge in second-feet.

Maximum.

17 
32

966 
109 
14 
1.4 

11 
.2

2.4 
1,500 
1,130 

60 
690 
575 

6.0 
10.0

Minimum.

6 
11

.2 
7 
1.6 
.0 
.0 
.0

0.1 
17 
52 
6.0 
6.0 
8.0 
.6 

1.0

Wean.

10.4 
16.2

159 
41.7 
6.48 
.40 

1.25 
.07

0.85 
605 
256 
22.9 
96.4 

139 
1.70 
1.94

Run-off in 
acre-feet.

640 
739

9,460 
2,560 

386 
24.6 
76.9 
4-1

52.3 
24,000 
15,200 
1.410 
5.740 
8,550 

105 
115
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CHEYENNE RIVER BASIN.

CHEYENNE RIVER NEAR HOT SPRINGS. S. DAK.

LOCATION. In sec. 9, T. 9 S., R. 5 E., 1 mile above dam site of proposed Angostura 
irrigation project, 5 miles south of Cascade Springs, and 11 miles south of Hot 
Springs, Fall River County. Nearest tributary, Cascade Creek, enters 2£ miles 
above.

DaAJNAc*: AREA. 8,720 square miles (measured chiefly on base map of Wyoming; 
scale, 1 :500,000).

RECORDS AVAILABLE. September 11, 1914, to September 30, 1920, when station was 
discontinued. Station maintained at Edgemont June 19, 1903, to November 30, 
1906, but flow is not directly comparable, as number of small tributaries inter­ 
vene.

GAGE. Inclined staff on right bank one-third of a mile below Noerenberg's fruit 
farm; read by Fred Noerenberg and H. L. Parrish. *

DISCHARGE MEASUREMENTS. Made from cable 75 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of compacted gravel on which silt is depos­ 

ited; shifts frequently. Principal control a short distance downstream; will 
shift during severe floods. Right bank subject to overflow for distance of 100 
feet at stage of 14 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 8.8 feet at 10 a. m. July 5 (discharge, 10,300 second-feet); minimum dis­ 
charge of 16 second-feet occurred January 3.

Maximum stage during year ending September 30, 1920, from high-water mark, 
29.2 feet about 4 a. m. May 12 (discharge, estimated at 150,000 a second-feet); 
minimum discharge of 26 second-feet occurred November 18.

1914-1920: Maximum stage in 1920; minimum stage, 0.40 foot on September 6, 
1918 (discharge, 10 second-feet).

ICE. Spring water from Cascade Creek prevents formation of ice except for brief 
periods.

DIVERSIONS. Permits granted for diversions amounting to 93.4 second-feet from 
Cheyenne River above station and 43.4 second-feet from Cascade Creek.

REGULATION. None.
ACCURACY. Stage-discharge relation shifted at intervals. 'Standard rating curve 

used during 1919 well defined; applied indirectly for shifting control October 6 
to December 5, 1918. Curve used October 1, 1919, to May 11, 1920, well defined 
between 24 second-feet and 24,000 second-feet; curve used from May 14 to Sep­ 
tember 30 poorly defined. Gage read twice daily, to hundredths during 1919 
and to half-tenths during 1920. Records for 1919 good; for 1920 fair before high 
water, poor afterwards.

Discharge measurements of Cheyenne River near Hot Springs, S. Dak., during the year
ending Sept. SO, 1919.

[Made by Fred Noerenberg.]

Date.

Jan. 16.. ............. ................................................................

Jnly7...............................................................................
Aug.l..............................................................................

Gage 
height.

Feet. 
1.20
1.30
4.12
6.4

"Dis­ 
charge.

Sec.-ft. 
24.8
39.6-

1,720
5,150

o See footnote to table of daily discharge.
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Daily discharge, in second-feet, of Cheyenne River near Hot Springs, S. Dak. » for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. ...........
2............
3............
A............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29. ...........
30. ...........
31............

1919-20. 
1.... ........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

286
230
970
600
290

183
102
78
50
58

60
29
43
43
36

30
26
30
30
30

162
86
46
46
39

40
33
<w
29
29
26

33
33
33
56

1,340

2,610
1,150

480
330
210

150
112
100
76
76

66
48
48
56
56

48
48
76
76
56

40
40
33
33
56
56

Nov.

36
43
43
43
36

37
37
30
30
53

54

46
10
39

48
48
33
40
40

40
40
37
QQ

S3

00

33
OQ

29
29

40
40

117
76
66

76
76
76
56
48

48
48
48
40
33

33
33
26
48
66

88
137
150
100
70

40
50

100
56
40

Dec.

29
26
26
26

.26

40
4007
v>
26

24
20
91
OK

on

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26
26

40
45
56
56
56

76

Jan.

20
20
16
20
26

26
26
26
26
26

26
26
26
26
22

26
26
40
40
40

40
40
40
40
40

40
37
00

33
33
37

76
56
56
56

56
66
26
26
33
33

Feb.

VT

40
40
40
40

40
40
40
40
40

40
37
36
36
VT

40
40
40
07

07

37
34.

34
QO
on

OQ

9Q
QO

26
26
26
26
26

30
27
26
26
27

<jn
v>
33
37
dtt

48
56
76
76
56

56
48
43
40
42

48

54
53
56

Mar.

33
37
40
40
40

4n
40
40
40
40

56
290
OOrt

380
610

820
750

480
480

430

540
4.8ft

380

210
O1 ft

290
250
210

l«
68
76
76
K/!

56
56
76

124
210

1,700
4,940
4.760
3,450
3,300

3,160
2,350
1,860
1,240

750

715
1,240
2,610
3,160
3,450

2,610
1,640
1,240

820
540
430

Apr.

150
112
250
i ^n
124

124
150
100
76
76

150
1 W

680
1 340
1^200

7KA

680
940

1 240
1*290

860

610
380
OOA

O7fl

195
150
180

OOrt

97fl

250
195
OQft

210
204
186
270
405
Qon
oqn

330
250
01 0

180
310
610
750
680

715
750
900

1,750
4,070

5,480
4,760
4,070
3 Qftf>

3,020

May.

60
56
48
40
37

26
60
56
48
40

40
43

105
fifi
53

48
40
33
OQ

26

26
33
26
26
22

22
20
20
20
21
29

6,050
8,170
9,840

10,800
9,840

8,400
5,670
4,070
2,350
1,540

24,000
122,000
33,000
6,960

3,240
2,690
1,930
1,590
1,490

1,340
1,0.70

950
790

577
525
465
438
360
295

June.

645
405
76
66
76

40
37

71 ^

510
480

60
M
48
40
OQ

33
26
66

820

1,390
575
165
100
76

53
40

510
150
137

275
324
410
495
558

465
360
315
295
324

275
235
200
165
150

235
275
655

10,400
7,380

3,680
2,820
1,930
3,100
6,750

5,020
4,660
5,200
6,130
3,830

July.

72
60
48

1,060
7,090

4,070
1,750

785
355
210

150
100
oflfi

2,880
715

380
290
180
145

72
48
40
<w
26

20
20
20
20

137
6,460

3,100
3,100
2,690
1,810

1,200
2,430
5,560
3,830
2,300

1 CQA

1,490
1,240

950
830

688
1,590
2,820
2,170
1,540

1,290
1,030

720
525
351

235
228
218
182
200
218

Aug.

5,670
2,610

480
355

186
137
137
112
150

124
100
76
48
37

33
26
26
26
26

33
33
33
33
33

33
33
33
33
33
33

4,840
2,430
2,820

2,170
1,580
1,340
1,240
1,110

950
755
655
495
315

218
182
150
122
110

100
70
55
53
49

43
43
45

910
2,560
1,810

Sept.

33
40
40
40

150

 1,150
43001 «
124
56

56
76

380
610
124

76
56
66
56
40

40
33
33
26
26

26
26
26
26
33

1 CQft

1,390
1,160

990
720

590
910
720
465

410
218
135
122
110

90
90
80
80
70

70
67
67
67
62

62
55
62
55
55

NOTE. Stage-discharge relation affected by ice Dec. 6-14, 23-26,1918; Jan. 1-4,20-25, 27 to Feb. 1,4-6, 
12-15,17 to Mar, 2, Nov. 25-28, Dec. 1,2,1919, Jan. 25, Feb. 2-17, Feb. 22 to Mar. 2,1920; discharge based on 
temperature and gage-height records and observer's notes. Maximum discharge on May 12 computed ap 
150,000 second-feet, from levels run between high-water marks 3,325 feet apart, 3 intermediate cross-sections 
of river, and mean of several- values of" n " in Kutter's formula for flow In open channels.
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Monthly discharge of Cheyenne River near Hot Springs, S. Dak., for the years ending
Sept. SO, 1919 and 1920.

Month.

1918-19.

April.....................................................
May......................................................

July......... .. ...........................................

The year..... ......................................

1919-20.

May......................................................

July......................................................

Discharge in second-feet.

Maximum.

970 
54 
40 
40 
40 

820 
1,340 

105 
1,390 
7,090 
5,670 
1,150

7,090

2,610 
150

76 
4,940 
5,480 

122,000 
10,400 
5,560 
4,840 
1,590

122,000

Minimum.

26 
29 
20 
16 
29 
33 
76 
20 
26 
20 
26 
26

16

33 
26

26 
56 

180 
295 
150 
182 
43 
55

Mean.

122 
38.7 
27.2 
30.4 
36.9 

295 
443 
39.5 

252 
911 
375 
137

227

246 
64.8 
45 
40 
41.0 

1,510 
1,180 
8,890 
2,230 
1,580 

969 
367

1,440

Run-off in 
acre-feet.

7,500 
2,300 
1,670 
1,870 
2,050 

18,100 
26,400 
2,430 

15,000 
56,000 
23,100 
8,150

165,000

15, 100 
3,860 
2,770 
2,460 
2,360 

92,800 
70,200 

547,000 
133,000 
97,200 
59,600 
21,800

1,050,000

BELLE FOTTRCHE RIVER NEAR BELLE FOTJRCHE, S. DAK.

LOCATION. In sec. 2, T. 8 N., R. 2 E., at diversion dam of Belle Fourche irrigation 
project, 1J miles below Belle Fourche, in Butte County.

DRAINAGE AREA. 4,270 square miles.
RECORDS AVAILABLE. May 10 to November 30, 1906; January 1, 1912, to Septem­ 

ber 30, 1920. May 26, 1903, to June 23, 1906, for station at the west outskirts of 
Belle Fourche; the records at these points are not directly comparable, as Red- 
water River enters between the two stations and water is diverted from Belle 
Fourche River.

GAGES. Inclined staff 100 feet from crest of diversion dam, and a gage in canal. See 
" Computation of discharge."

COMPUTATION OF DISCHARGE. The following information was supplied by the United 
States Reclamation Service: The records of daily discharge represent the entire 
flow of the river at the diversion dam and have been corrected for water diverted 
through Inlet canal and passed through the sluice gates. The diversion dam acts 
as a weir; the crest is 400 feet long; the gage is about 100 feet from the crest and is 
read twice daily. Careful discharge measurements were made in the river above 
and below the dam before the coefficient was established, and the discharge rating 
table as originally computed has not been changed. The quantity diverted is 
determined at a gaging station maintained on Inlet canal, and the rating curve 
is checked by frequent discharge measurements. The sluice gates are seldom 
used and the flow through them is estimated.

DIVERSIONS. In that part of the drainage area in Wyoming prior to July 1, 1919, 
adjudicated diversions of 14 second-feet from Belle Fourche River and 258 
second-feet from tributaries. Below the station, authorized diversions of 3,102 
second-feet from Belle Fourche River.

ACCURACY. The U. S. Reclamation Service considers the records fair.
COOPERATION. Complete records furnished and stations maintained by U. S. Recla­ 

mation Service.
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Daily discharge, in second-feet, of Belle Fourche River near Belle Fourche, S. Dak., for the 
years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............
5..... ........

6.............
7.. ...........
8.............
9... ..........
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

1919-20. 
1...... .......
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

144
157
171
439
346

248
209
182
210
105

193
186
186
182
187

177
190
180
174
199

162
170
170
163
164

163
171
164
167
157
148

148
147
151
165
171

168
161
163
159
188

254
226
208
202
244

249
198
198

217

270
400
532
392
205

211
208
211
205
216
91i

Nov.

136
~ 159

167
167
167

169
169
162
164
159

159
167
210
190
204

197
114
146
150
145

96
96

. 129*
102
190

401
>vl1

372
364
328

223
232
243
230
214

214
211
303
303
193

178
178
193
178
193

208
265
395
432
383

326
299
310
329
318

276
493
392
265
313

Dec.

239
167
167
165
164

167
169
167
177
174

167
178
217
159
157

157
159
159
157
159

151
144
129,
137
351

43fl
373
430
444
420
326

188
205
147
211
190

191
186
168
115
120

117
184
169
186
195

200
201
223
243
196

234
248
263
284
283

264
V71

316
310
289
257

Jan.

'288

276
299
332
324

332
324
344
364
375

375
371
368
369

374
373
376
388
419

164
160

"t 163
172
174

167
168
167
168
171
171

203
228
205
206
192

187
206
180
198
186

177
180
179
179
181

182
185
182
188
163

168
132
148
140
213

217
199
210
208
206
205

Feb.

171
168
167
168
168

167
165
161
160
163

171
164
167
167
177

170
171
168
165
165

164
167
165
154
152

1«tfi

159
164

209
190
183
176
176

175
179
178
182
187

196
197
192
165
184

191
207
189
199
188

218
213
194
200
189

191
190
175
187

Mar.

168
171
175
175
175

177
178
178
178
178

178
281
180
192
178

186
178
186
198
220

302
320
299
353
448

437
381
373
432
400
334

206
217
172
183
194

169
169
218
222
411

775
513
602

1,150
9,200

10,500
13,400
6,340
5,490
4 AA(\

3 <Mfl

7 860
7*920
in Aftn
15,300

9 QAA

5,570
4,230
3,470
2 can

Apr.

' 299
294
326
310
270

278
307
294
275
276

209
791
495

' 491
877

723
498
200
138
176

427
464
455
464
386

SO9
4.1 H
4/w
386
430

1,180
1,240
963
782
700

558
371
397
406
402

476
682
618
526
425

417
648
650
639
721

804
QP14

975
740

495

494
460
4on
536
624

May.

430
415
400
400
403

380
382
358
339
694

723
460
421
411
302

349
307
310
258
249

224
202
177
144
146

119

117
80
56
62
61

663
1,080
1,630
1,230
1,830

5,450
3,220
3,200
2,890
2,540

3,780
5,680
3,000
2,940
2,680

1,980
1,630
1,040
983
534

396
406
406
335
323

279
301
9-19

192
225
314

June.

59
32
25
25
20

19
20
20
21
19

19
18
12
3
0

0
30
18
10
5

0
0
0
0
0

0
0
28
67
21

275
205
195
178
187

149
139
120
70
112

120
78
43' 25

75

84
63
189
416
636

3,190
2,020
930
376
290

220
177
167
413
525

July.

20
14
8
39
62

150
581
217
129
67

60
36
30
22
11

10
8
0
76
69

39
35
22
14
10

53
46
0
0

583
350

406
406
370
272
351

178
135
92
75
69

58
55
163
239
216

376
284
228
129
73

64
40
40
40
116

37
90

27
28
75
75

Aug.

178
132
115
551
414

234
223
190
181
155

142
135
50
40
36

28
43
36
37
22

15
17
32
42
38
OK

28
32
34
34
fit)

77
77
77
73
70

70
53
55
48
62

190
105
73
54
54

51
54
65
68
68

65
62
56
56
49

68
70
60
55
49
56

Sept.

42
57
OA

no

96

81
70
79
96
96

80
7Q

77
85
96

93
go

O9

99
99

. 108
117
110
121

107
as
108
146
148

83
Q1
Q3

130
128

126

177
184
182

142
133
140
146
126

116
113
114
115
105

100
100
97
94
94

94
on
160
189
276
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Monthly discharge of Belle Fourche River near Belle Fourche, S. Dak., for the years ending
Sept. 30, 1919 and 19%0.

Month.

1918-19.

May......................................................

July.....................................................

1919-20.

March................................................'....

July.....................................................

Discharge in second-feet.

Maximum.

439 
541 
444 
419 
177 
448 
877 
723 
67 

583 
551 
148

877

532 
493 
316 
228 
218 

15,300 
1,240 
5,680 
3.190 

406 
190 
276

15,300

Minimum.

105 
96 

129 
160 
152 
168 
138 
56 

0 
0 

15 
42

0

147 
178 
115 
132 
165 
169 
371 
1«2 
25 
27 
48 
83

25

Mean.

189 
197 
218 
287 
165 
252 
392 
303 

16.4 
89.1 

107 
95.6

193

222 
276 
215 
188 
190 

4,280 
646 

1,-660 
389 
153 
67.4 

131

708

Run-off 
in

acre-feet.

11,600 
" 11,700 

13,400 
17,600 
9,160 

15,500 
23,300 
18,600 

976 
5,480 
6,580 
5,690

140,000

13,600 
16,400 
13,200 
11,600 
10,900 

263,000 
38,400 

102,000 
23,100 
9,410 
4,140 
7,800

514,000

NOTE. ligures have been changed slightly to conform to computation rules used by the United 
States Geological Survey.

LITTLE SIOUX RIVER BASIN. 

LITTLE SIOUX RIVER AT CORRECTIONVILLE, IOWA.

LOCATION. In sec. 1, T. 88 N., R. 43 W. at Illinois Central Railroad bridge half a 
mile southwest of Correctionville, Woodbury County, and 54 miles above mouth.

DRAINAGE AREA. 2,190 square miles (measured by engineers of the Iowa Highway 
Commission from United States post-route map; scale, 1 inch=l mile).

RECORDS AVAILABLE. May 28, 1918, to September 30, 1920.
GAGE. Chain gage attached to upstream guardrail of center span of Illinois Ce'ntral 

Railroad bridge. Read to hundredths once daily by Edwin H. Worrell.
DISCHARGE MEASUREMENTS. At ordinary stage, made from downstream side of 

highway bridge one-fourth mile above gage. Flood measurements from down­ 
stream side of bridge to which gage is attached.

CHANNEL AND CONTROL. Stream bed, sand and clay; no well-defined control, both 
banks subject to overflow.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919,19.57 feet at 9.15 p. m. June 12 (discharge, 20,700 second-feet); minimum 
stage, 2.16 feet at 4.15 p. m. October 25 (discharge, 69 second-feet).

Maximum stage recorded during year ending September 30, 1920, 17.32 feet 
at 8.50 a. m. March 13 (discharge estimated as 8,920 second-feet); minimum dis­ 
charge somewhat less than 130 second-feet in February.

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. There is a small power development at Correctionville, but it is not 

thought that this has any appreciable effect on the stage.



LITTLE SIOUX RIVER BASIN. 249

ACCURACY. Stage-discharge relation changed during spring break-up in 1920; not 
permanent. Rating curve used before and after the change well defined between 
100 and 3,000 second-feet. Beyond this limit the rating is roughly approximate, 
owing to lack of discharge measurements. On account of the flat valley and 
meandering character of the river, the stage-discharge relation varies with the 
duration of a flood. Two high-water ratings have been used; one for flashy 
floods and the other for those of long duration. Gage read to hundredths once 
daily and oftener during periods of rapidly changing stage. Daily discharge 
ascertained by applying daily gage height to rating table except for period when 
stage-discharge relation was affected by ice when it was obtained by correcting 
daily gage heights for ice effects by means of a discharge measurement, observer's 
notes, weather records, and comparison with open-water station.

Open-water records good except for periods of high water, for which they are 
only fair. Winter records roughly approximate.

Discharge measurements of Little Sioux River at Correctionville, Iowa, during the years 
ending Sept. 30, 1919 and 1920.

Date.

1918. 
Oct. 18

1919.
Mar. 29
Apr. 12
May 2

Made by  

H C. Beekman ........

E. D. Burchard........
R.W.Clyde...........

Gage 
height.

Feet. 
2.44

8.17
9.31
7.55

Dis­ 
charge.

Sec.-ft. 
117

2.100
2.770
1,800

Date.

1919.

Jan. 22
Mar. 13
May 12

Made by  

E. D. Burchard. .......
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
416

« 3. 53
16.62
10.46
7.93

Dis­ 
charge.

Sec.-ft. 
516
151

7.400
3,140
1 930

« Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Little Sioux River at Correctionville, Iowa, for the 
years ending Sept. 30, 1918-1920.

Day.

1918. 
1.. ..........
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

May. June.

1.410
1,320
3,750
3.870
2,750

2,640
2,800
3,180
2,700
2,510

2,430
2,380
2.640
2,320
1,410

July.

423
423
398
398
423

398
587
502
648
587

587
558
502
449
423

Aug.

423
423
373
348
324

276
348
324
300
264

261
288
300
348
300

Sept.

712
680
530
475
449

423
449
398
398
423

348
321
348
348
321

Day.

1918. 
16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

May.

846
1,320
1,020
1,410

June.

1,200
1,020

915
846
745

712
648
617
530
502

502
449
558
449
423

July.

423
348
348
324
373

373
324
324
288
264

423
373
373
373
502
502

Aug.

276
300
475
373
398

558
587
530
530
617

778
950
880
745
745
712

Sept.

324
276
276
276
276

276
165
165
165
197

197
186
208
137
155
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Daily discharge, in second-feet, of Little Sioux River at Correctionmlle, Iowa, for the 
years ending Sept. 30,1918-19%0^-Continued.

Day.

1918-19. 
1.............
2.............

4.............
5.............

6.............
7.............

9.............
10.............
11.............
12..............
10

14..............
in

16..............
17..............
18..............
1Q

20..............

21..............
22 . .
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3. .............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

145
155
155
139
136

124
121
197
124
300

324
155
141
98
130

122
108
115
115
108

105
98
105
105
69

119
145
186
242
288
373

373
398
423
398
398

373
348
373
373
423

398
324
324
324
348

373
373
373
348
348.

324
324
324
348
324

324
324
324
324
348
348

Nov.

475
475
423
373
373

348
373
373
348
398

423
502
530
587
587

648
846
812
745
778

915
915
915
846
712

530
530
530
530
587

324
324
324
324
324

324
348
300
680
712

680
680
712
680
648

648
648
648
950
950

915
915
915
915
915

915
708
502
502
502

Dec.

680
587
530
502
530

530
475
530
530
530

502
502
475
680
712

712
745
712
712
712

712
712
712
712
587

530
550
550
550
550
600

  500

400

340

  300

Jan.

600
650
650
650
650

650
650
600
600
600

650
700
750
800
900

950
1,000
1,100
1,100
1,100

1,200
1,200
1,170
1,170
1,200

1,200
1.240
1,280
1,280
1,200
985

L 260

* 180

150

  130

Feb.

530
550
550
600
700

800
850
900
950

1,000

1,100
1,500
4,400
3,000
2,200

800
480
300
276
253

230
230
230
253
28)

300
320
380

130

140

150
170
9flfl

220

Mar.

300
320
380
380
400

420
420
440
480
500

600
700
900

1,200
1,700

3,750
4,770
5,920
5,020
4,830

4,460
3,690
3,120
3,070
2,640

2,480
2,380
2,220
2,120
2,120
2,120

260
440
700

1,000
1,800

1,000
650
850

1,800
3,600

4,730
7,020
8,230
5,420
4,730

6,280
6,100
5,420
3,650
3,550

3,300
3,250
3,150
3,300
3,000

2,680
2,680
2,820
2,770
2,500
2,410

Apr.

2,060
1,820
.1,920
1,920
1,870

1,820
2,220
2,220
2,220
2,320

2,380
2,700
2,700
2,700
2,910

3,120
3,290
3,290
3,290
3,460

3,750
3,750
3,120
3,120
3,120

3,070
2,430
2,480
2,270
2,060

1,720
1,630
2,220
1,580
1,630

1,450
1,240
1,170
1,130
1,090

1,170
1,320
1,130
1,170
1,200

1,200
1,170
1,130
1,320
1,370

1,500
1,630
1,720
1,680
1,720

2,270
2,540
2,430
3,180
3,230

May.

2,020
1,960
2,.020
1,960
1,820

2,220
2,120
2,060
2,020
2,020

1,920
1,820
1,720
1,540
1,280

1,130
1,130
1,130
1,130
1,130

1,130
1,090
1,060
1,060
1,020

1,060
1,130
2,780
3,120
3,080
2,430

3,870
3,600
3,150
3,150
3,400

3,300"
3,100
2,720
2,220
1,920

2,020
3,150
4,970
4,430
4,140

3,920
3,760
3,550
3,250
2,900

2,770
2,680
2,460
2,360
2,270

2,220
2,170
2,120
2,060
1,960
1,680

June.

680
617
778

1,450
2,220

2,320
2,220
2,380
2,850
3,520

5,340
16,800
18,100
11,900
10,200

9,670
8,020
6,790
5,920
5,150

4,830
4,890
4,960
4,280
4,460

4,770
5,840
6,180
5,150
3,690

4,640
2,220
1,680
1,500
1,400

1,370
5,080
2,540
1,280
1,160

1,050
858
822
785
785

1,580
1,090
1,010
1,010

971

971
971
971
895
858

895
1,010
895
895
649

July.

3,010
2,480
.2,430
2,960
2,910

2,750
2,640
2,750
2,910
2,960

2,750
2,480
7,020
3,180
2,640

1,820
1,630
1,320
915

1,28)

1,240
1,130
1,090
1,060
1,020

950
880
812
778
712
587

682
682
682
682

1,770

2,960
2,680
2,950
3,000
3,050

3,870
3,760
3,500
3,350
2,820

2,540
2,020
1,960
1,630
1,580

1,410
1,280
1,160
1,050

971

895
821
785
716
682
616

Aug.

712
648
648
587
587

846
648
587
530
558

530
1,240
1,770

880
712

680
617
558
530
530

475
449
423
423
398

398
373
373
373
324
324

583
551
488
406
459

459
432
682
750
785

785
488
488
459
459

432
432
406
380
432

649
488
459
408
304

254
206
1H4.
750
785
649

Sept.

276
264
502
324
276

276
264
264
242
242

253
242
264
276
276

276
300
276
230
502

530
502
449
423
423

398
373
373
373
398

519
432
406
459
488

616
583
583
616
583

583
583
551
551
551

519
519
488
459
432

432
406
380
432
380

354
329
304
304
329

Stage-discharge relation affected by ice Dec. 27,1918, to Jan. 22,1919, Feb. 2-17, Feb. 25 to Mar. 15, and 
Dec. 1,1919, to Mar. 10,1920. Also affected during periods of protracted high water Mar. 11-31, May 2-24, 
and July 7-16,1920.
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Monthly discharge of Little Sioux River at Correctionville, Iowa, for the years ending
Sept. 30, 1918-1920.

[Drainage area, 2,190 square miles.]

Month.

1918. 
May 28-31.....................................

July...........................................
August ........................................

* 1918-19. 
October. ......................................

March.........................................
April..........................................
May...........................................

July...........................................

The year. ...............................

1919-20. 
October .......................................

March

May...........................................

July...........................................

September.... . ................................

Discharge in second-feet.

Maximum.

1,410 
3,870 

648 
950 
712

373
915 
745 

1,280 
4,400 
5,920 
3,750 
3,120 

18,100 
7,020 
1,770 

530

18,100

423 
950

8,230 
3,230

5,080 
3,870 

785 
616

8,230

Minimum.

846 
423 
264 
264 
137

69 
348 
475 
600 
230 
300 

1,820 
1.020 

617 
587 
324 
230

69

324 
300

260 
1,090 
1,680 

649 
616 
206 
304

Mean.

1,150 
1,610 

426 
464 
330

156 
581 
602 
919 
856 

2,060 
2,650 
1,710 
5,530 
2,040 

604 
336

1,500

356 
631 
365 
172 
143 

3,200 
1,630 
2,940 
1,390 
1,820 

504 
472

1,140

Per 
.square 

< mite.

0.525 
.735 
.195
.212 
.151

.071 

.265 

.275 

.420 

.391 

.942 
1.21 
.782 

2.53 
.931 
.276 
.153

.685

.163 

.288 

.167 

.079 

.065 
1.46 
.744 

1.34 
.635 
.831 
.230 
.216

.521

Run-off in 
inches.

0.08 
.83 
.22 
.24 
.17

.08 

.30 

.32 

.48 

.41 
1.09 
1.35 
.90 

2.82 
1.07 
.32 
.17

9.31

.19 

.32 

.19 

.09 

.07 
1.68 
.83 

1.54 
.71 
.96 
.27 
.24

7.09

BOYER RIVER BASIN. 

BOYER BJVER AT LOGAN, IOWA.

LOCATION. In sec. 24, T. 79 N. f R. 43 W. at highway bridge south of Logan, Harrison 
County, 30 miles above mouth.

DRAINAGE AREA. 845 square miles (measured by engineers of the Iowa Highway 
Commission from United States post route map; scale, 1 inch = 1 mile).

RECORDS AVAILABLE. May 24,1918, to September 30,1920.
GAGE. Chain gage attached to upstream handrail of bridge; read by C. F. Pecken- 

pough.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Channel is a dredged ditch with clay bottom and sides. 

Banks subjects to overflow during extreme floods. Control consists of the remains 
of an old grist-mill dam on a limestone ledge about 500 feet below the gage.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919,17.83 feet at 11.30 a. m. April 23 (discharge, 6,790 second-feet); minimum 
stage 1.83 feet October 7 (discharge, 3 second-feet).

Maximum stage recorded during year ending September 30, 1920, 10.1 feet at 
6 p. m. August 20 (discharge, 2,610 second-feet); minimum stage, 1.96 feet at 
9 a. m. September 22 (estimated discharge, 44 second-feet).

1918-1920: Maximum stage recorded 17.9 feet at 11 a. m. June 5, 1918 (dis­ 
charge estimated, 6,960 second-feet); no flow September 27-29,1918.



252 SURFACE WATER SUPPLY, 1919-1920,, PART VI.

ICE. During extreme cold weather the stage-discharge relation is affected by ice. 
The water at the control is very swift and seldom freezes.

ACCURACY. Stage-discharge relation affected by backwater when Missouri River is 
in flood stage. The rating was changed considerably in March, 1920, by the 
heavy ice carrying out some of the timbers in the remains of the old dam forming 
the control. Rating curve used prior to this change well defined between 30 and 
3,000 sacond-feet; curve used after the change, well denned between 100 and 
3,000 second-feet; extsnsions of both curves roughly approximate, owing to lack of 
discharge measurements. Gage read to hundredths once daily except for days 
of rapidly changing stage. Daily discharge ascertained by applying daily gage 
height to rating table except for period in which stage-discharge relation was 
affected by ice, for which it was obtained by correcting dajily gage height for ice 
effect on basis of one discharge measurement, observer's notes, weather records, 
and comparison with flow at open-water stations. Open-water records good; 
records for periods of ice effect roughly approximate.

Discharge measurements of Boyer River at Logan, Iowa, during the years ending Sept. SO,
1919 and 1920.

Date.

1918. 
Oct. 19

1919.
Mar. 30
Apr. 13

24
May 3

Made by 

E.W.Clyde...........

.....do..................

Gage 
height.

Feet. 
2.17

3 OO

^ QJ.

6.12
3 70

5.24

Dis. 
charge.

Sec.-ft.
97 fi

917

314
841

Date.

1919.

12
A IIP 91
Oct. 4
Jan. 23

May 13
July 2

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do.r...... ..........

.....do..................

.....do..................

Gage 
height.

Feet.
8 Of\

8.47
2.82
5.09

*2.82
4.13
7.04
5.60

Dis­ 
charge.

Sec.-ft.

1,850
135
607
87.0

443
1,410

868

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Boyer River at Logan, Iowa, for the years ending Sept. SO,
1918-1920.

Day.

1918. 
1............
2............
3............
4............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

May. June.

750
646
177

5,030

4,730
2,220
1,050

757
447

353
310
310
499
310

July.

159
150
125
116
375

375
201
142
108
134

116
108

84
76

100

Aug.

60
30
KO

45
24

8
38
12
24
38

17
38
45
24
24

Sept.

3
12
8

12

8
12
8
8
3

12
12
17
17
17

Day.

1918. 
16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

May.

4,380
880

300
3,520
1.250
1,100
1.400
1,020

June.

310
310
213
204
1QH

186
168
159
159
251

186
177
270
232
186

July.

116
92
84
84
Sd

76
60
45
52

213

125
108
232

60
76
76

Aug.

45
45
38
52
60

68
116
52
92
38

60
24
17
17
12
17

Sept.

S
8
8
6
4

4
4
4
6
6

8
0
0
0
4
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Daily discharge, in second-feet, of Boy er River at Logan, Iowa, for the years ending Sept. §0,
191&-1920 Continued.

Day.

1918-19.

2..............
3..............

5..... .........

6..............
7..............
8..............
9..............

10..... .........

11..............
12..............
13..............
14.... ..........
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

23.............
27..............
28..............
29..............
50..............
-31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

4
3
4
6
3

6
3

12
310
159

150
76
12
30
30

24
24
30
24
12

24
300
150
76
38

125
638
447
398
232
159

1,580
638

1,780
697
447

310
195
142
290
290

1C8
159
150
142
134

142
138
134
134
195

177
1 HE

125
125
125

116
116
108
09

142
155

Nov.

76
92
84
76
76

68
68

353
251
92

76
60

100
68
60

177
398
177
134
142

125
108
125
134
188

242
200
160
125
140

168
142
125
100
108

116
108
108
159
526

290
353
473
195

213
213
222
232
213

204
IQ^

159
177

I'M

168
177
180
180

Dee.

159
168
177
160
142

92
125
134
138
142

125
108
125
108
92

100
108
108
142
108

92
68
68
68
70

70
70
CO
eo
eo
60

-loU

150

1
130

Jan.

40
40
40
40
30

30
30
30
24
44

64
84
68
74
80

86
92

108
131
154

177
177
142
108
100

100
100
76
84
92
92

130

110

90

1 75

Feb.

112
134
186
ieo
100

80
80
80
80
80

100
125

1,4°0
581
757

667
583
499
499
448

398
353
398
422
392

362
331
324

75

110
140

Mar.

318
314
314
310
303

30 >
308
310
353
398

353
353
447
447

1,080

1.190
609
499
353
302

251
222
222
222
222

251
251
251
251
222
177

190
300
550
800
550

380
2eo
200
550

1 400

2,000
2 200
2' 140
1,740
1,070

649
462
414
414
414

369
9,17

347
931
CQQ

438
369
347
047
326
326

Apr.

195
195
213
270
232

251
270
270
500
398

398
310
353
916
499

499
398
398
398
310

290
447

4,320
819
473

398
398
353
353
331

326
326
286
249
249

306
267
231
249

267
267
231
231

249
231
326

1,430
RR4.

768
678
CQQ

462
4fi9

566

<M3

566
COQ

May.

310
331
310
331
310

290
331
310
290
270

251
242
232
213
447

204
195
195
375
300

250
200
180
168
150

177
159
150
142
142
270

566
621
539
462
438

414
414
391
369
369

2,180
2,060
1,140
1,070

897

678
593
593
539
513

462
513
513
438
438

513
513
414
414
391
369

June.

1,820
883

2,720
2,060

982

788
788
581
788
788

2,990
2,580
1,740
1,940
2,310

1,500
1,020

819
638
667

3,720
2,580
1,080

757
819

C09
528
422
310
398

539
438
487
414
369

347
556

1,510
2,390
1,320

678
414
369
369
347

347
326
306
306

286
OQfi

286
286

391
369
369
fiAQ

539

July.

375
353
330
375
375

353
331
310
290
270

290
2,180
4,040
1,1CO

667

499
398
398
290
290

270
251
242
222
213

195
177
168
159
159
159

1,580
1,210

539
391
391

487
487
462
462
462

438
1,320

737
326
369

306
286
267
249
231

214
214
206
188
180

180
172
172
163
163
188

Ang.

159
159
150
150
142

134
177
353
213
177

195
177
276
375
195

177
142
125
125
116

125
100
108
92
92

116
108
100

92
92
68

163
138
138
146
146

146
138
129
129
120

112
120
146
138
129

112
112
88

' 326
2,220

931
369
369
206
180

154
129
138
163
163
154

Sept.

72
76
76
76
45

45
45
45
45
45

45
38
45
45
45

45
76

.125
159
108

290
134
100

76
45

60
60
60
92

1,820

146
129
129
391
593

231
267
214
180
206

188
138
120
112
96

96
88
88
96
88

88
43
88

163
214

214
154
138
120
104

NOTE. Stage-discharge relation affected by ice Dec. 25-28,1918, Feb. 4-10, Mar. 1-7, and Nov. 29,1919, to 
Mar. 12,1920; by backwater May 25 to June 2,1918. Discharge estimated or interpolated for following days 
when gage was not read: Oct. 12,22, 23, Nov. 11,21,25,27, 28,30, Dec. 2.4,9,11,14,16, 23, 25, 27-29, 31,1918, 
Jan. 1-8, 10. 11, 14-16, 19, 20, 23, 26, 29, Feb. 1, 5,7.9,11,17, 20,25, 26,28; Mar, 2,4.6, 20, 28, Apr. 9, May 20-23, 
28, July 3,-30, Aug. 13, Oct. 17,- Nov. 27,1919. Gage read about twice a wees during "December, 1919, and 
-once weekly Jan. 1 to Mar. 9,1920.
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Monthly discharge ofBoyer River at Logan, Iowa, for the years ending Sept. SO, 1918-19W. 
[Drainage area, 845 square miles.l

Month.

1918. 
May 24-31.............. . . . ...
June.......................... ... ........
July...........................................
August ................. . . ... . . ...
September.. . ..................................

1918-19. 
October................. .... ..... .... ....
November. ....................................

January .......................................
February- .....................................
March. ................. . . .... ........
April................... ......................
May...........................................
June.................. . .... ........
July.................... ... ....... ..........
August .........
September.............. ... ... ........

The year. ................................

1919-20. 
October........... ..
November.............. ......................
December.....................................
January.......... .... . . .. .. ...
February. . .
March............ . . ...
April................... ..... ... . .... ....
May...........................................
June.............. .....
July.............. ..... ... . .. . ... ....
August..................... ....... ..........
September .....................................

The yeai.... .............................

Discharge in second-feet.

Maximum.

4.380
6.520 

375 
116 
17

638 
398 
177

1.460
1,190 
4.320 

447 
3,720 
4,040 

375 
1,820

4,320

1,780 
523

2,200 
1,430 
2,180 
2,390 
1,580 
2,220 

593

2,390

Minimum.

159 
45 

8 
0

3 
60

177 
195 
142 
310 
159 
68 
38

3

92 
100

ioo
231
369 
286 
163 

88 
43

43

Mean.

1,730 
910 
128 
39.7
7.57

113 
139 
107 
81.8 

350 
338 
515 
249 

1,320 
509 
155 
135

335

299 
203 
152 
104 
78.4 

689 
429 
639 
536 
421 
253 
164

332

Per 
square 
mile.

2.04 
1.08 
.151 
.047 
.009

.134

.164 

.127 

.097 

.414 

.433 

.609 

.295 
1.53 
.602 
.183 
.160

.396

.354 

.244 

.180 

.123 

.093 

.815 

.508 

.753 

.634 

.498 

.299 

.194

.393

Run-off in
inches.

0.61 
1.20 
.17 
.05- 
.01

.15- 

.18- 

.15- 

.11 

.43- 

.50- 

.68- 

.34 
1.74 

.69- 

.21 

.18-

5.36L

.41 

.2T 

.21 

.14 

.10- 

.94 

.57 

.8T 

.71 

.57 

.34 

.22

5-35.

PLATTE RIVER BASIN. 
NORTH PLATTE RIVER NEAR NORTHGATE, COLO.

LOCATION. In sec. 11, T. 11 N., R. 80 W., at highway bridge on Interstate Highway 
6 miles south of Colorado-Wyoming line and 6 miles northwest of Northgate, Jack­ 
son Cotmty. 'Three small'tritmtarieB, Camp, Threemile, and Sixmile creeks, 
enter North Platte River between station and State line. These streams hare 
very little flow except spring run-off.

DRAINAGE AREA. 1,440 square miles (measured on Colorado topographic map; scale,. 
1: 500,000).

RECORDS AVAILABLE. May 23, 1915, to September 30, 1920.
GAGE. Gurley water-stage recorder installed April 8, 1918, referred to staff on right 

side of gage shelter; inspected by H. H. Quaintance. Original gage was staff on. 
middle pier of bridge referred to same datum.

DISCHARGE MEASUREMENTS. Made from two-span bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand, gravel, and small boulders. Prin­ 

cipal control 200 feet downstream at small rapids; shifting between narrow limits- 
Banks not subject to overflow.

EXTREMES OP DISCHARGE. Maximum stage during year ending September 30,1919, 
from water-stage recorder, 3.4 feet at 2 p. m. May 31 (discharge, 1,690 second-feet) ', 
minimum stage, 1.10 feet September 28 and 29 (discharge, 70 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage- 
recorder, 4.85 feet at 2 a. m. May 21 (discharge, 4,080 second-feet); minimum- 
discharge probably occurred during winter.
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1915-1920: Maximum stage recorded, 6.0 feet on May 18 and 19,1917 (discharge, 
4,840 sacond-feet); minimum discharge probably occurred during winter.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. Court decrees for diversions of 3,408 second-feet from North Platte 
River and tributaries in Colorado. During 1919 Rist and McNabb ditch diverted 
2,660 acre-leet from tributary of the North Platte to Cache la Poudre basin, and 
during 1920 it diverted 3,840 acre-feet.

REGULATION. None.
ACCURACY. Stage-discharge relation fairly permanent during each open-water period. 

Rating curve used from April 17 to October 31, 1919, well defined; curve used 
during 1920 well defined. Operation of water-stage recorder satisfactory except 
for short periods. Daily discharge ascertained by applying to rating table daily 
mean gage height obtained by inspection of recorder graph. Records excellent 
for 1919 and good for 1920.

Discharge measurements of North Platte River near Northgate, Colo., during the years 
ending Sept. 30, 1919 and 1920.

Date.

1919. 
Apr. 17

Sept. 1
9

Made by 

P. V. Hodges..........
J. H.Bailyo... ........

Gage 
height.

Feet. 
2.16
2.11
1.12
1.22

Dis­ 
charge.

Sec.-ft. 
504
484

73
100

Date.

1920.

July 30
Sept. 22

Made by 

J.B.Spiegel. ..........

4*.
Feet. 

4.60
2.22
1.56

Dis­ 
charge.

Sec.-ft. 
3.620

517
194

a State hydrographer.

Daily discharge, in second-feet, of North Platte River near Northgate, Colo., for the years 
ending Sept. 30, 1919 and 1920.

-

1918-19. 
1............................................
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8............................................
9............................................

10. ...........................................

11............................................
12............................................
13............................................
14............................................
15. ...........................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22............................................
23............................................
24............................................
25............................................

26............................................
27. ...........................................
28............................................
29............................................
36............................................
31............................................

Oct.

188
184
184
177
177

188

Apr.

KflA

565
865

1,010

1,060
1,120
1,180
I OCft

i inn

1 Artfl
1 Ann

1,230
Ofin
820

May.

780
740
740
670
670

780
820
705
565
530

500
500
Cf|A

500
wi

Kflft

500
565
670
740

780
865
Gift

1,010
1,030

1,120
1,180
1,230
1 OOrt

i-1,450"
1,570

June.

1,340
1,060

865
670
565

500
jUlt

470
500
500

500
530
500
470
500

530
500
470
470
470

Ain
405
370
350
320

300
285
270
SUn
216

July.

1S4
184
184
192
177

159
150
138
126
117

111
108
120
126
126

123
138 too

126
120

108
102
99
QQ

126

138
138
132
193

m
204

Aug.

244
315
310
295
252

224
200
184
180
177

171
159
144

138
132

120
114
108
108
Iftft

102
99
no

on
88

86
8409
80

* 7R:
76

Sept.

74
74
82

114
123

120
114

96
96

90
Oft

105
120

120
108
99

105
105

on
88
90
86
80

76
70
70
70
72
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Daily discharge, in second-feet, of North Platte River near Northgate, Colo.,for the years 
ending Sept. 30, 1919 and 1920 Continued.

I>ay.

1919-20. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........
16..........

Oct.

70
70
76
99

126

150
153
165
159
159

159
156
171
192
224

May.

2,890
2,890
3,210

June.

3,370
3,450
3,050
2,650
2,580

2,650
2,650
2,890
3,210
3,620

3,710
3,450
3,290
3,290
3,620
S fion

July.

1,990
1,860
1,660
1,530
1 400

i vin
1,410

1,080
1,020

1 040
l,'lOO

920

761
770

Aug.

544
558cc-i

KftC

558

494
470
110
405
464

476
488
446
4ftfk

410
OQn

Sept.

300
275
260
252
260

260
295
310
325
315

305
260
244
201
180
171

Day.

1919-20.

18..........
id
20..........
21 ..........

22. .........
23..........
24..........
25..........
26..........

27..........
28..........
29..........
30..........
31..........

Oct.

216
204
196
188
177

168
165
156
153
165

168
150
130
129
128

May.

2,810
2,500
2,890
3,620
3,890

3,800
3,620
3,370
3,290
3,710

3,980
3,440
2,890
3,130
3,290

June.

3,210
2,970
2,580
2,350
1,920

1,860
1,920
1,990
1,990
2,060

2,020
1,990
2,350
2,200

July.

842
851
770
690
690

656
624
640
707
761

761
672
624
558
544

Aug.

370
370
365
422
544

524
464
405
360
335

325
335
416
390
340

Sept.

162
153
150
150
180

200
224
236
256
300

305
290
275
260

NOTE. Becorder not in operation May 12-16, Aug. 25-31,1919, May 28, June 27, July 19-21, 1920; dis­ 
charge interpolated.

Monthly discharge of North Platte River near Northgate, Colo.,for the years ending Sept.
30, 1919 and 1920.

Month.

1918-19.

April 17-30 ..............................................
May.. ...................................................

July.....................................................

1919-20.

May 14-31................................................

July.....................................................

September ...............................................

Discharge in second-feet.

Maximum.

198 
1,400 
1,570 
1,340 

204 
315 
123

224 
3,980 
3,710 
1,990 

565 
325

Minimum.

177 
500 
500 
216 
99 
76 
70

70 
2,500 
1,860 

544 
325 
150

Mean.

185 
1,060 

804 
502 
138 
150 
94.0

1,54 
3,290 
2,750 

982 
439 
245

Run-off 
in 

acre-feet.

2,570 
29,400 
49,400 
29,900 
8,480 
9,220 
5,590

9,470 
117,000 
164,000 
60,400 
27,000 
14,600

NORTH PLATTE RIVER AT SARATOGA, WYO.

LOCATION. At highway bridge at Saratoga, Carbon County. Nearest tributary, 
Spring Creek, enters 2 miles above.

DRAINAGE AREA. 2,880 square miles (measured on base map of Wyoming; scale, 
1:500,000.

RECORDS AVAILABLE. June 9, 1903, to October 31, 1906; April 1 to December 17, 
1909; April 27, 1911, to October 31, 1912; April 1, 1915, to September 30, 1920. 
State engineer maintained station at this point during 1913 and 1914.

GAGE. Chain on upstream side of bridge; read by Mrs. R. R. Riggs. Original gage 
read prior to 1911 was vertical staff, 100 yards below bridge. No determined 
relation between gages.

DISCHARGE MEASUREMENTS. Made from two-span highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of coarse gravel and small boulders. Con­ 

trol at rapids, 500 feet downstream; fairly permanent. Banks not subject to over­ 
flow.

EXTREMES OP DISCHARGE. Maximum stage-recorded during year ending September 
30,1919, 7.4 feet at 8 a. m. May 29 and 30 (discharge, 6,150 second-feet); minimum 
stage, 3.46 feet at 7 p. m. August 29 (discharge, 133 second-feet).
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Maximum stage recorded during year ending September 30, 1920, 9.4 feet at 
8 a. m. June 9 (discharge, 11,900 second-feet); minimum stage, 3.45 feet at 8.30 
a. m. October 1 (discharge, 130 second-feet).

1903-1906; 1909; 1911-1920: Maximum stage, 11.06 feet from high-water mark 
on June 8, 1909 (discharge from extension of rating curve, 18,000 second-feet); 
minimum stage recorded in 1920.

ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 83 second-feet from the 

North Platte between Saratoga and the State line.
REGULATION. None.
ACCURACY. Stage-discharge relation practically permanent; affected by ice during 

winter. Two well-defined rating curves used. Gage read to hundredths twice 
daily. Daily discharge ascertained by applying daily mean gage height to 
rating table. Records excellent for 1919 and good for 1920, except for periods 
affected by ice, for which they are fair.

Discharge measurements of North Platte River at Saratoga, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date.

1918. 
Dec. 20

1919. 
Feb. 5
Mar. 7
Apr. 20
June 16

Made by 

P. V. Hodges..........
.....do.................

.....do.................

Gage 
height.

Feet. 
«3.98

"4.02
o3.92

5.20
5.52

Dis­ 
charge.

Sec.-ft. 
261

243
282

1,830
2,060

Date.

1919.

1920. 
Jan. 13
May 12

Sept. 24

Made by 

P.V.Hodges..........

J.B.Spiegel. ..........
.....do..................
.....do.................
P.V.Hodges..........

Gage 
height.

Feet. 
3.52

o3.87
6.93
8.96
4.05

Dis­ 
charge.

Sec.-ft. 
150

226
4,910

11,200
379

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of North Platte River at Saratoga, Wyo., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1... .........
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

450
450
485
485
860

860
760
760
670
715

715
670
670
670
630

555
520
520
520
500

485
520
555
590
590

590
590
520
555
555
555

Nov.

630
630
670
670
670

670
555
485
450
390

420
450
450
485
450

485
450
420
390
450

485
390
318
255
318

390
390
450
450
450

Dec.

390
420
420
390
390

390
450
420
420
390

365
318
318
340
340

318
318
295
275
261

255
255
235
215
215

235
255
255
255
235
215

Jan.

235
235
255
2552751

275
275
275
275
275

275
275
275
275
275

275
275
275
275
275

275
275
275
275
275

275
255
255
235
235
215

Feb.

215
215
215
215
243

255
255
275
275
295

275
275
255
255
255

255
255
255
255
275

275
275
275
275
275

275
295
295

Mar.

295
275
275
275
275

275
282
287
287
295

295
295
295
295
295

295
295
295
318
390

450
450
670
630
630

715
810
915
915

1,360
1,930

Apr.

1.930
1,930
1,670
1,670
1,510

1,510
1,090

810
670
590

670
670
715
715
715

716
670
810

1,290
1,590

1,840
2,020
2,380
2,750
2,940

2,940
2,940
2,560
2,380
2,380

May.

2,380
2,380
2,290
2,200
2,290

2,560
2,560
2,290
2,200
2,200

2,200
2,110
2,380
2,560
2,380

2,940
3,140
3,140
3,550
4,220

4,680
4,680
5,160
5,160
5,160

5,160
5,160
5,650
5,650
6,150
5.650

June.

4,450
3,770
3,340
2,940
2,290

2,020
2,020
2,020
2,200
2,200

2,380
2,290
2,380
2,380
2,200

2,020
1,930
1,840
1,760
1,590

1,440
1,360
1,160
1,030
915

860
715
670
590
555

July.

478
527
576
506
420

385
385
360
300
279

235
211
211
207
211

219
223
219
211
199

175
169
166
160
154

160
179
175
183
231
318

Aug.

355
396
396
390
345

308
279
251
247
263

255
243
227
215
203

175
166
163
179
191

169
166
160
157
151

148
148
148
139
145
145

Sept.

151
157
163
169
223

207
207
179
160
145

151
151
145
172
151

148
154
172
157
169

151
157
160
151
166

160
145
148
166
163

102724 23 WSP 506  17
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Daily discharge, in second-feet, of North Platte River, at Saratoga, Wyo.,for the years 
ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1. ...........
2............
3............
4............
5............
6............
7............
8............
9............
10............
11............
12............
13............
14............
15............
16............
17............
18............
19............
20............
21............
22............
23............
24............
25............
26............
27............
28............
29............
30............
31............

Oct.

151
157
157
215
215
219
215
255
255
263
235
336
263
283
304
313
313
304
301
313
313
322
300
300
304
326
313
275
318
300
295

Nov.

267
324
380
340
350
322
322
365
331
304
251
235
223
227
287
350
350
350
331
350
350
350
340
291
287
160
175
160
160
183

Dec.

215
235
263
304
318
322
322
304
304

Jan.

295
295
295
304
295
283
275
255
255
255
243
235
227
235
235
263
275
275
275
275

275
275
97 c

97^

275
97 E

275
97 E

295
275

Feb.

295
318
318
318
318
365
275
318
295
275
275
275
251
219
219
215
175
175
295
295
295
318
318
365
365
340
340
318
275

Mar.

295
295
318
340
340
340
318
340
295
295
318
295
295
287
287
291
300
340
390
420
420
450
390
390
390
420
365
318
340
340
340

Apr.

420
390
340
390
390
390
335
450
630
670
760
670
810
970

1,160
1.360
1,440
1,360
760
715
670
760
715
715
670
715
715
715
715
760

May.

1,760
4,000
7,970
5,520
5,520
5,520
5,260
4,740
5,000
5,780
5,520
5,260
4,490
4,490
4,740
4,740
5,000
5,000
5,780
7,410
8,810
8,810
9,090
9,090
9,650
10,800
9,650
10,500
10, 500
10,800
11,300

June.

10,800
9,930
9,090
8,530
8,810
9,370

10,200
10, 500
11,000
11,300
11,000
10,500
10, 200
9,650
9,650
9,650
8,530
9,370
9,930
7,410
5,780
5,780
5,780
5,780
5,780
5,780
5,000
5,260
5,280
5,260

July.

5,000
4,240
3,770
3,550
3,340
2,940
2,750
2,020
2,110
1,930
1,840
1,840
1,930
1,760
1,440
1,440
1,360
1,360
1,290
1,220
1,160
1,090
1,090
1,030
1,160
1,160
1.290
1,030
915
860
810

Aug.

810
810
760
760
915
810
715
670
630
590
670
715
715
715
670
630
520
485
450
520
630
810
715
590
520
485
520
420
485
520
485

Sept.

420
420
365
318
365
420
420
450
450
485
450
450
390
365
310
340
318
318
318
318
295
318
340
390
420
450
450
450
485
485

NOTE. Stage-discharge relation affected by ice Dec. 10, 1918, to Mar. 12 1919; Nov. 13, 14, Dec. 8, 1919, 
to Jan. 16, Feb. 10-16, and Mar. 12-17,1920; discharge computed from discharge measurements, daily gage 
heights, temperature records, and observer's notes. Gage not read Dec. 10,1919, to Jan. 6,1920; discharge 
based on temperature records.

Monthly discharge of North Platte River at Saratoga, Wyo.,for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

January. .............................. . ..............

March. ...................................................
April.....................................................
May......................................................
June. ....................................................
July.....................................................

September. ..............................................

1919-20.

November. ..............................................

February. ...............................................

April.....................................................
May......................................................

July......................................................

The year ...........................................

Discharge in second-feet.

Maximum.

860 
670 
450 
275 
295 

1,930 
2,940 
6,150 
4,450 

576 
396 
223

6,150

326 
380

304 
365 
450 

1,440 
11,300 
11.300 
5,000 

915 
485

11,300

Minimum.

450 
255 
215 
215 
215 
275 
590 

2,110 
555 
154 
139 
145

139

151 
160

227 
175 
287 
340 

1,760 
5.000 

810 
420 
295

151

Mean.

599 
472 
318 
265 
261 
496 

1,570 
3,560 
1.910 

272 
223 
163

845

272 
290 
288 
271 
290 
341 
720 

6,850 
8,360 
1.890 

637 
393

1,740

Run-off in 
acre-feet.

36,800 
28,100 
19,600 
16,300 
14,500 
30,500 
93,400 

219,000 
114, 000 
16,700 
13,700 
9,700

612,000

16,700 
17,300 
17,700 
16,700 
16,700 
21,000 
42,800 

421,000 
497,000 
116,000 
39,200 
23,400

1,250,000
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LOCATION. In sec. 27, T. 26 N., R. 84 W., 900 feet below mouth of Lost Creek and 
three-quarters of a mile below mouth of Black Canyon, Carbon County. Back­ 
water from Pathfinder reservoir reaches within 2J miles of station.

DRAINAGE AREA. 7,410 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. October 7, 1913, to September 30, 1920.
GAGE. Friez water-stage recorder on right bank, 900 feet below Lost Creek; inspected 

by H. J. Slack.
DISCHARGE MEASUREMENTS. Made from cable at gage.
CHANNEL AND CONTROL. Bed composed of small boulders. Gage at lower end of 

pool 600 feet long; control at rapids and is permanent. Banks high and not sub­ 
ject to overflow.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 4.3 feet from 4 a. m. to 2 p. m. May 31 (discharge, 8,110 
second-feet); minimum stage, 0.38 foot at noon August 30 (discharge, 134 
second-feet).

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 5.5 feet at noon June 12 (discharge, 14,700 second-feet); minimum stage 
0.52 foot at 3 p. m. November 1 (discharge, 184 second-feet).

1913-1920: Maximum atage during period, 6.2 feet at 2 p. m. June 26, 1917 
(discharge, 18,800 aecond-feet); minimum atage in 1919.

ICE. Stage-discharge relation serioualy affected by ice; obaervationa diacdntinued 
during winter.

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 94 aecond-f eet from 
North Platte River between Saratoga and station above Pathfinder.

REGULATION. Diurnal fluctuation during spring, cauaed by alternate melting and 
freezing of mountain snow.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Opera­ 
tion of water-atage recorder satisfactory except for short perioda. Daily discharge 
ascertained by applying to rating table daily mean gage heighta obtained by in­ 
spection of gage-height graph. Records excellent.

Discharge measurements of North Platte River above Pathfinder, Wyo., during the years 
ending Sept. SO, 1919 and 1920.

[Made by P. V. Hodges.]

Date.

1919. 
Mar. 31..............................................................................

1920. 
Sept. 26.............................................................................

Gage 
height.

Feet. 
2.41
.47

1.01

Dis­ 
charge.

Sec.-ft. 
2.200

. 168

453
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Daily discharge, in second-feet, of North Platte River above Pathfinder, Wyo.,for the year
ending Sept. SO, 1919.

Day.

1918-19.

2. ..........................
*5

4::v.r.v.v.v.v.v.v:.::::::::
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27............................
28...........................
29...........................
30...........................
31...........................

1919-20. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

630
543
566
598
606

740
954

1.050
1.030
919

842
820
820
770
702

657
630
622
598
598

622
614
590
598
622

657
666
665
660
620
640

224
224
228
242
278

287
315
320
320
335

350
355
340
345
360

377
404
410
431
438

438
445
424
431
466

473
459
438
438
366
399

Nov.

660
693
702
740
750

750
740
650
494
470

460
490
520
540
560

530
550'530
490
460

480
400
292
310
360

420
4CA

480
480
480

404
480
417
590
487

515
582
355
215
394

466
320
330
335
399

614
574
536
522
515

515
473
466
494
466

388
370
350
360
360

Mar.

663
773
830

773
699
681
717
699

820
1.210
1.180
1,150
1,250

1,290
1,210
1,100
880
792
726

Apr.

2,560
2,910
2,930
2,520
2,240

&210
2,210
1,860
1,460
1,250

1,130
1,170
1,280
1,260
1,290

1,380
1,380
1,280
1,260
1,590

2,240
2,750
2,950
3,300
3,670

3,800
3,930
3,930
3,670
3,420

589
672
708
672
708

708
708
690

2,000
4,390

4,770
3,300
2,320
1,930
2,360

2,770
2,840
2,520
2,210
1,730

1,440
1,400
1,350
1,340
1,260

1,250
1,210
1,210
1,260
1,280

May.

3,180
3,180
3,300
3,060
2,950

3,180
3,420
3,180
3,060
3,060

2,880
2,840
2,800
2,910
3,060

3,420
3,670
3,930
4,360
4,830

5,170
5,350
5,530
5,910
6,310

6,520
6,730
6,950
7,170
7*400
7,870

1,410
1,800
4,830
6,520
6,520

6,730
7,170
6,950
6,730
6,730

7,870
8,610
8,360
7,170
6,730

6,730
6,730
6,520
6,950
8,860

10,200
11,300
11,500
11,800
12,400

13,000
13,800
13,300
13,300
13,300
13,600

June.

7,400
6,310
5,000
4,210
3,670

3,180
2,860
2,750
2,750
2,860

2,770
2,770
2,840
2,770
2,610

2,460
2,380
2,300
2,220
2,080

1,950
1,830
1,650
1 500
1,320

1,210
1,080
990
908
820

14,100
14,100
13,300
12,100
11,000

11,500
12,000
12,500
13,000
13,500

14,100
14,400
14,100
13,800
13,300

13,000
12,700
11,800
11,000
10,200

8,860
7,870
7,400
7,400
7,630

7,630
7,630
7,170
6,730
6,520

July.

«

750
702
648
648
648

558
508
494
473
494

424
382
355
340
296

269
335
292
282
269

260
251
242
233
224

215
203
187
183
207
256

6,520
6,110
5,530
5,350
4,830

4,360
3,800
3,420
2,930
2,580

2,420
2,280
2,210
2,110
2,000

1,830
1,780
1,760
1,680
1,620

1,590
1,480
1,380
1,350
1,290

1,310
1,460
1,440
1,340
1,210
1,120

Aug.

831
820
760
711
598

522
438
377
335
320

300
278
274
264
251

242
228
222
217
212

206
200
195
183
168

158
154
150
144
136
144

1,010
980
954
954
966

1,030
1,040
966
910
880

840
890
930
900
880

811
744
699
699
773

699
744

1,060
980
830

744
717
820
663
621
629

Sept.

152
160
168
158
168

183
191
224
269
242

191
172
158
144
147

154
161
164
172
175

172
164
158
164
175

175
172
203
220
220

654
637
613
573
544

537
544
754
613
629

605
637
589
530
482

450
430
400
382
370

364
354
348
365
382

412
469
509
537
565

NOTE. Recorder not in operation Oct. 28 to Nov. 1, 7-8,10-22, 24-30, 1918; June 15-20, July 22-25, Aug. 
18-22, 31 to Sept. 2, Nov. 27-30,1919; April 4-9, June 6-11, Sept. 24, 1920; discharge computed from com­ 
parison with flow of North Platte River at Sarato a.
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Monthly discharge of North Platte River above Pathfinder, Wyo., 1 for the years ending 
Sept. 30, 1919 and 19W.

Month.

1918-19.

November ...............................................
April.. ...................................................
May......................................................

July..................:...................................

1919-20.

November .................... ................ .
March 13-31. . ......................................... . .
April.................................................. ..
May......................................................
June ............................................ ...... .
July......................................................

Discharge in second-feet.

Maximum.

1.050 
750 

3,930 
7.870 
7.400 

750 
831 
269

473 
614 

1,290 
4,770 

13,800 
14,400 
6,520 
1,060 

754

Minimum.

543 
292 

1,130 
2,800 

820 
183 
136 
144

224 
215 
663 
589 

1,410 
6,520 
1,120 

621 
348

Mean.

698 
531 

2,290 
4,430 
2,650 

375 
324 
179

366 
443 
918 

1,720 
8,630 

11,000 
2,580 

851 
509

Run-off in 
acre-feet.

42,900 
31,600 

136,000 
272,000 
158,000 
23,100 
19,900 
10,700

22,500 
26,400 
34,600 

102,000 
531,000 
655,000 
159,000 
52,300 
30,300

NORTH PLATTE RIVER AT PATHFINDER, WYO.

LOCATION. In sec. 24, T. 29 N., R. 84 W., a quarter of a mile below Pathfinder dam 
and one-third of a mile below old post office of Pathfinder, Natrona County. 
Nearest tributary, Canyon Creek, enters 2 onles above, in the reservoir.

DRAINAGE AREA. 10,700 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. May 9, 1905, to September 30, 1920.
GAGE. Chain gage on left bank a quarter of a mile below Pathfinder dam; read by 

employee of United States Reclamation Service.
DISCHARGE MEASUREMENTS. Made from cable, 50 feet above gage.
EXTREMES OP DISCHARGE. No data.
WINTER FLOW. Practically cut off by storage in reservoir.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 383 second-feet from 

tributaries entering the North Platte between station above Pathfinder and this 
station. Near Whalen, 150 miles below, water from Pathfinder reservoir is di­ 
verted by Interstate canal and used to irrigate land in Wyoming and Nebraska.

REGULATION. Pathfinder dam forms reservoir of 1,070,000 acre-feet capacity, which 
materially changes natural run-off of river.

COOPERATION. Complete records furnished by United States Reclamation Service.
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Daily di
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 , in second-feet, of North Platte River at Pathfinder, Wyo., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............
5.............

6.............
1. ............
8.............
9............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30............
31.............

1919-20. 
1.............
2.............
3.............
4.............
5.............

6.............
7............
8.............
9.............

10. ............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
O-l

25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

1,500
1,500
1,500
1,500
1,500

25
25
25
25
25

25
645
735

735

735
735
735
735
735

735
735
735
210
25

25
25
25
25

25

1,600
1,600
1,600
1,600
1,600

1,600
1,600
1,600
1,600
1,600

2.000
1,600
1,600
1,600
1,600

1,600
1,600
1,600
1,600
1,600

1,600
1,600
1,600
1,600

1.600
1,600
335
15

15

Nov.

25
25
25
25
25

25
25
25
25
25

25
25
25
25
25

25
25
25
25
25

25
25
25
25
25

25
25
25
25
25

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

Dee.

25
25
25
25
25

25
25
25
25
25

25
25
25
25
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15
15

Jan.

15
15

15

15
15

15
15

15
15
15
15

15
15

15

15

15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15

15
15
15
15

15
15
15
15
15

15
15
15
15
15
15

Feb.

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15

Mar.

15
15
15
15

15
15
15

15

15

15

15
15
15
15
15

15
15
15
15

1.
15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15
15

Apr.

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15

980
1,080

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

May.

1,650
1,650
1,620
1,620
1,650

1.620
1,480
1,620
1.650
1,650

1,600
1,570
1,650
1,540
2,780

2,960
2,960
3,160
3,160
2,210

5,020
4,140
4,760
4,820
4,820

5,020
4,960
5,020
5,120
4,380
4,860

15
15
15
15
15

15
15
20
20
20

20
20
20
20
20

20
20
20
20
20

20
20

  20
20
20

20
20

4,540
5,350
5,410
5,410

June.

5,520
5,520

5,600
5,700

5,760
5,760
5,760

4,970

5,000

5,140

5,410
5,560
5,410
5,410
5,020

4,970
5,000

4,990
4,980

5,000
4,580
4,500
5,000

5,450
5,450
5,480
6,160
7,150

7,980
8,350
9,410
8,440
9,650

10,900
11,900
11,600
11,800
12,200

12,300
11,800
11,400
11,200
10, 700

10,000
9,310
8,610
8,020
7,730

7,460
7,370
7,240
7,020
6,710

July.

4,580
4,360
4,360
4,000
4,010

4,320
4,150
4,150
4, 150.
3,780

4,210
4,210
3,870
3,820
3,680

3,760
3,810
3,760
3,640
3,610

3,580
3,690
3,840
4,020
3,990

3,980
3,990
3,720
3,920
3,900
3,980

6,540
6,220
5,980
5,660
5,210

4,840
4,590
5,380
5,815
5,760

6.320
5,830
6,400
5,840
5,620

5,620
5,620
5,620
5,620
5,600

5,600
5,600
5,140
4,770
4,630

4,770
4,210
4,210
4,210
4,210
4,210

Aug.

3,890
3,710
3,940
3,920
3,880

3,860
3,840
3,480
4,000
3,820

3,820
3,860
3,810
3,780
3,680

3,500
3.140
2,900
3,130
3,300

3,200
3,120
3,010
3,020
3,000

3,120
3,200
2.990
3,000
3,000
2,980

4,210
4,250
4,240
4,170
4,160

4,150
4,140
4,130
4.110
4,100

4,080
4,080
3,820
3,900
4,030

4,020
4,000
3,860
3,860
3,900

3,960
3,930
3,610
3,700
3,900

3,900
3,880
3,800
3,710
3,700
3,620

Sept.

3,160
3,000
2,800
2,790
2,720

2,540
2,520
2,720

2,350

2,300
2,300

  2, 270
1,800
1,800

1,940
1,680
1,640
1,560
1,540

1,660
1,800
1,780
1,580
1,570

1,580
1,500
1,620
1,560
1,740

3,420
3,280
3,410
3,600
3,610

3,490
3,410
3,080
2,990
2,990

2,990
2,940

490
1,670
2, 940

2,960
1.500
1,500
1.500
1,500

1,500
1,500
1,500
1,500
1,500

1,200
1,500
1,500
1,500
1,420

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.
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Monthly discharge of North Platte River at Pathfinder, Wyo., for the years ending Sept.
30, 1919 and 1920.

Month.

1918-19. 
October. .................................. ..... . . ..
November .................... .

February ........... . . ..... . . .
March. .......................... .......
April............................................
May............................................ . ......
June......... .....
July...................................... .....
August .................................
September.......... ....

The year. . .......................
1919-20. 

October.............
November .................... ...
December. .............................
January.............
February .....................
March....... .....
April.................. . . .
May.................................... .......
June................ . .
July...................... ... ..
August. ..............................
September..........

The year. . .......................

Discharge in second-feet.

Maximum.

1,500 
25 
25 
15 
15 
15 

1,080 
5,120 
5,760 
4,580 
4,000 
3,160

5,760

2,000 
15 
15 
15 
15 
15 
15 

5,410 
12,300 
6,540 
4,250 
3,610

12,300

Minimum.

25 
25 
15 
15 
15 
15 
15 

1,480 
4,500 
3,580 
2,900 
1,500

15

15 
15- 
15 
15 
15 
15 
15 
15 

5,450 
4,210 
3,610 

490

15

Mean.

541 
25.0 
19.5 
15.0 
15.0 
15.0 
82.7 

2,990 
5,220 
3,960 
3,450 
2,070

1,510

1,420 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 

684 
8,960 
5,340 
3,970 
2,260

1,890

Run-off in 
acre-feet.

33,300 
1,490 
1,200 

922 
833 
922 

4,920 
184,000 
311,000 
243,000 
212,000 
123,000

1,120,000

87,300 
893 
922 
922 
863 
922 
893 

42,100 
533,000 
328,000 
244.000 
134,000

1,370,000

NORTH PLATTE RIVER NEAR CASPER, WYO.

LOCATION. In sec. 31, T. 32 N., R. 81 W., at highway bridge at Speas ranch, half a 
mile below Bessemer Canyon and 16 miles southwest of Casper, Natrona County. 
Nearest tributary, Bates Creek, enters 3 miles upstream.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 9, 1917, to September 30, 1919.
GAGE. Vertical staff; read by J. A. Speas.
DISCHARGE MEASUREMENTS. Made from bridge.
CHANNEL AND CONTROL. Channel apparently permanent; control below bridge.
DIVERSIONS. Prior to December 31, 1916, no adjudicated diversions from North 

Platte River between this station and Pathfinder reservoir.
REGULATION. (See North Platte at Pathfinder).
COOPERATION. Complete records furnished by United States Reclamation Service.

Daily di in second-feet, of North Platte River near Casper, Wyo., for the year 
ending Sept. 30, 1919.

Day.

1....... ...
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........
M 
11..........
12..........
13..........
14. .........
15. .........

Apr. May.

1,100
1,230
1,280
1,380
1,430

1,250
1,320
1,280
1,350
1,330

2,160
1,380
1,410
1,440

970

June.

5,170
5,120
4,770
5,290
5,430

5,450
5,470
5,530
5,510
4,830

4,870
4,900
4,920
4,400
4,830

July.

4,300
4,210
4,710
3,500
4,210

4,160
4,040
4,020
3,620
4,020

3,970
3,920
3,880
3,700
3,550

Aug.

3,8*0
3,760
3,760
3,730
3,710

3,730
3,540
3,700
3,680
3,660

3,660
3,660
3,660
3,660
3 660

Sept.

2,870
2,760
2,630
2,610
2,550

2,530
2,530
2,510
2,500

2,370
2,280

1,680
1,730

Day.

16..........
17. .........
18..........
19..........
20. .........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

*

1,460
1,150

May.

2,990
2,970
2,280
3,300
1,730

3,830
3,470
4,360
4,360
4,310

4.510
4,670
4,670
3,130
3,330
4,830

June.

5,230
5,350
5,320
4,830
5,100

4,590
4,560
5,170
5,390
4,760

4,920
4,190
4,700
5,260
5,330

July.

3,570
3,550
3,590
3,760
3,760

3,550
3,240
3,530
3,830
3,760

3,830
3,710
3,760
3,760
3,760
3,760

Aug.

3,660
2,910
2,800
2,990
2,930

2,930
2,910
2,910
2,850
2,870

2,910
2,870
2,850
2,850
2,870
2,870

Sept.

1,730
1,730
1,738
1,730
1,550

1,670
1,660
1,440
1,460
1,450

1,460
1,460
1,700
1,550
1,460

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.
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Monthly discharge of North Platte River near Casper, Wyo., for the year ending Sept. 30,
1919.

Month.

May......................................................

July......................................................

The period. ........................................

Discharge in second-feet.

Maximum.

4,830 
5,530 
4,710 
3,860 
2,870

Minimum.

970 
4,190 
3,240 
2,800 
1,440

Mean.

2,550 
5,040 
3,820 
3,300 
2,000

Run-off in 
acre-feet.

157,000 
300,000 
235,000 
203,000 
119,000

1,010,000

NORTH PLATTE RIVER NEAR DOUGLAS, WTO.

LOCATION. In sec. 17, T. 32 N., R. 71 W., at highway bridge 1$ miles below Douglas, 
Converse County. Nearest tributary, Wagon Hound Creek, enters 10 miles below.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 1 to September 30, 1919.
GAGE. Vertical staff attached to upstream end of second pile bent from right end; 

read by Thornton Brow.
DISCHARGE MEASUREMENTS. Made from upstream side of pile bent bridge.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 25 second-feet from 

North Platte River between the station near Casper and this one.
REGULATION. Flow regulated by Pathfinder reservoir.
COOPERATION. Complete records furnished by United States Reclamation Service.

Daily discharge, in second-feet, of North Platte River near Douglas, Wyo., for the year
ending Sept. 30, 1919.

Day.

1... ..
2... ..
3... ..
4..'. ..
5... ..

6... ..
7... ..
8... ..
9... ..

10... ..

11... ..
12... ..
13... ..
14... ..
15... ..

Apr.

280
280
340
280
340

340
  340

400
400
470

470
470
400
340
340

May.

1,200
1,590
1,590
1,910
2,230

2,340
2,230
1,800
1,690
1,690

2,010
2,230
1,800
2,120
1,800

June.

4,500
4,900
4,900
4,630
4,630

4,630
4,900
4,900
4,900
5,040

4,900
4,500
4,500
4,770
4,700

July.

3,830
3,700
3,960
3,830
3,700

3,760
3,830
3,960
3,960
3,960

4,080
3,960
3,910
3,830
3,700

Aug.

4,080
4,230
4,160
4,080
3,960

3,960
3,830
3,700
3,560
3,640

3,700
3,830
3,830
3,830
3,830

Sept.

3,180
3,180
3,060
3,060
3,060

3,180
3,010
2,810
2,690
2,570

2,810
2,450
2,340
2,450
2,570

Bay.

16......
17.. ..
18.. ..
19.. ..
20. . ..

21.. ..
22.. ..
23.. ..
24.. ..
25.. ..

26.. ..
27.. ..
28.. ...
29.. ...
30.. ...
31......

Apr.

340
280
280
280
310

340
400
470
470
770

840
930

1,020
1,110
1,110
......

May.

2,120
2,010
2,120
2,230
3,180

3,560
4,230
3,560
4,230
4,230

4,230
3,960
4,230
4,080
3,560
4,230

June.

4,630
4,900
4,630
4,770
4,770

4,900
4,900
4,900
4,770
4,630

4,630
4,500
3,700
3,760
3,910

July.

3,700
3,830
3,830
3,700
3,560

3,430
3,320
3,430
3,830
3,830

3,960
3,910
3,830
3,830
3,960
4,080

Aug.

3,960
3,960
3,960
3,430
3,430

3,430
3,430
3,430
3,370
3,320

3,180
3,180
3.320
3,180
3,180
3,180

Sept.

2,450
2,230
1,910
1,800
1,590

1,550
1,490
1,590
1,590
1,490

1,590
1,690
1,690
1,690
1,910
......

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.

Monthly discharge of North Platte River near Douglas, Wyo., for the year ending Sept. 30,
1919.

Month.

April.....................................................
May................ .....................................

Suiy........ .............................................

Discharge in second-feet.

Maximum.

1,110 
4,230 
5,040 
4,080 
4,230 
3,180

Minimum.

280 
1,200 
3,700 
3,320 
3,180 
1,490

Mean.

481 
2,710 
4,650 
3,810 
3,650 
2,290

Run-off in 
acre-feet.

28.600 
167,000 
277,000 
234,000 
224,000 
136,000

1,070,000
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NORTH PLATTE RIVER ABOVE AND BELOW WHALEN, WYO.

LOCATION. In sec. 11, T. 26 N., R 65 W., at diversion dam at Whalen, Goshen County. 
Nearest important tributary is Cottonwood Canyon Creek, an intermittent stream 
which enters 1| miles below.

DRAINAGE AREA. 16,300 square miles (measured on base map of Wyoming; scale, 
1:500,000.)

RECORDS AVAILABLE. May 1, 1909, to September 30, 1920. Records above Whalen 
represent discharge above the diversion dam and those below Whalen, quantity 
passing over dam (overfall weir). Difference between two records represents 
amount diverted by Interstate and Fort Laramie canals.

GAGE. To determine flow over weir vertical staff is used, its zero being weir crest. 
The discharge is then computed by a weir formula. There are also four sluice 
gates in dam, through which discharge is computed. In river, 75 feet downstream 
from weir gage, is another with zero 10 feet lower. Second gage only used in com­ 
puting discharge through gates when openings are submerged. Discharge through 
headgates of Interstate and Fort Laramie canals is computed from gate openings. 
Vertical staffs in canals below headgates are used in computing discharge when 
headgate openings are submerged.

DISCHARGE MEASUREMENTS. Made from cable 1 mile below weir, in order to check 
the coefficients used in discharge computations.

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions from North Platte River 
of 429 second-feet between Pathfinder and the Whalen gaging station, exclusive 
of the diversion by the United States Reclamation Service. Between Whalen and 
the State line there are adjudicated diversions of 236 second-feet.

REGULATION. Discharge represents chiefly effect of Pathfinder reservoir which stores 
water for use in Interstate and Fort Laramie canals.

COOPERATION. Complete records furnished by United States Reclamation Service.

Daily discharge, in second-feet, of North Platte River above Whalen, Wyo., for the years 
endmg Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. .........
2..........
3..........
4..........
5..........

6.......... 
7.......... 
8..........
9..........
10..........

11..........
12.:........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

2,090
2,060
1,950
1,920
1,880

1.880 
1,800 
1,800
1,350
905

765
600
600
600
540

620
695

880
onn

920
920
920
win
win

Qftfl
900
800
725
615
500

Nov.

500
500
500
500
500

500 
500 
500
500
450

450
400
350
350
OKA

350
350
OCA

350
OCA

350
OCA

350
OCA

OCA

OCA

350
3in
350
350

Dec.

350
350
350
350
300

300 
300 
300
300
300

250
250
250
250
250

250
250
250
250
200

200
200
200
200
200

200
200
200
200
200
200

Jan.

200
200
200
200
200

200 
200 
200
200
200

200
200
200
200
200

200
200
200
200
200

200
200
250
91ft
9ift

971
275
3ftf>
300
300
300

Feb.

250
225
280
91ft
280

340 
340

370
340

370
370
311
340
o^m

370
340
340
280
280

280
250
225
991
9nn

9ftf>
200
200

Mar.

200
200
200
200
200

200 
200 
200
200
200

200
200
200
200
200

200
200
200
200
9ftf>

200
175
175
175

175
175
175
175
175
175

Apr.

175
175
175
175
175

250 
275 
275
275
300

325
325
391
325
325

410
400
400

, 400
410

512
605
714
696
850

860
720

1,060
1,150
1,130

May.

933
965

1,370
1,530
1,860

2,050 
2,130 
2,100
2,080
1,860

1,860
1,990
1,950
1,680
1,590

1,570
1,570
2,020
2,810
3,020

3,090
3,310
3,080
4,200
4,430

4,430
4,590
4,530
4,660
4,730
4.610

June.

4 060
5,160
5,160
5,140
5,110

5.2W 
5,420 
5,410
5,540
5,530

5,4SO
4,760
4,760
4,680
4,820

4,740
5,100

6,600
6,730

5,530
5,000
4,970
4,890
4,910

4.900
4,860
4 OCA
4,420
4,380

July.

4,920
4,370
4,490
4,340
4,470

4,050 
4,0"0 
4,170
4,110
4,100

4,100
3,800
4,080
4,120
3,810

3.710
3,610
3,570
3,640
3,530

3,560
3,610
3,530
3,500
3,700

3,940
3,940
3,840
3,880
3,690
5.800

Aug

4,630
4,030
4,090
3,920
3, SCO

3,950 
3,780 
3,810
3,800
3,590

3,950
3,830
3,770
3,810
3,800

3,770
3,680
3,580
3,360
2,970

3,250
3,400
3,320
 3,250
3,120

3,140
3,130
3,250
3,240
2,980
2950

Sept.

2,780
3,130
2,990
2,900
2,830

2,760 
2,660 
2,400
2,340
2,540

2,360
2,400
2,430
2,140
2^100

2,070
1,680
1 640
1.640
1,510

1,460
1,440
1,360
1,440
1,340

1,450
1,360
1,350
1,350
1,360



266 SURFACE WATER SUPPLY, 1919-1920, PART VI.

Daily discharge, in second-feet, of North Platte River above Whalen, Wyo.,for the years 
ending Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1. .........
2..........

5..........

6. ...... ..
7..........
8..........
9..........

10..........

11..........
12....... .
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21.....
22..... ...
23..........
24.........
25..........

26.....
27....... .
28..........
29.........
30...'.......
31.........

Oct.

1,580
1,420
1,500
1,480
1,780

1,700
1,540
1,540
1,480
1,460

1,480
1,400
1,380
2,010
1,460

1,470
1,480
1,480
1,480
1,500

1,500
1,500
1,420
1,440

1,490
1,490
1,450
1,500
1,780

960

Nov.

1,010
575
i^
435
385

375

250
40
50

50
50
85

100
100

200
225
225
235
235

235
235
225
250
250

45
45
EC

90
105

Dec.

100
100
100

100

100
100
110
100

100

75
75
75

7C

80
SO
on
90

SO
80
85

inn

120
120
i ^n
170
145

Jan.

140
125
i on

110

100
QC

OC

110
100

100
90
90

100
105

110
110
115
130

120
140
125
165
150

120

9Afl

200

Feb.

200

225

220
225
160
214

171

96
96

114

79
on

132

200
125

60

35
in
65
on

Mar.

80
110

en
EC

55

50
7C

98
1 *&

142

179
224
430

1,320

1,270

1,780
1,270

751

445
730
451
440
959

913
1,630

720
390

313

Apr.

280
255

215
192

165
217
273

235

1,010
1,380
1,020

761
978

1,400
1,780
1,750
1,270

952
1,070
,980
,540
,090

,160
,080

1,260
1,790

May.

1.900
2,430
3,320
3,640
4,220

5,220
5,860
6,730

7,030

7,150
8,8^0

11,200
9,320
7,740

6,400
5,550
5,090

5,740

5,540
5,200
4,740
4,480
3,950

3,690
3,680
3,400
2,930
4,570
6,780

June.

7,120
7,260

6,740
6,690

G, 780
7,390
7,580

8,4CO

9,150
9, 760

10,300
9,780

10,300
10,600
11,200
10,300
10,300

9,910
9,910
9,740
9,310
8,770

8,390
7,940
8,250
8,140
8,820

July.

7,330
7,000
6,690
6,550
6,450

6,070
5,920
5,570

5,420

5,5rO
5,830
6,180
6,100
6,430

5,9fO
6,110
5.880
5,840
5,820

5,740
5,770
5,800
5,630

5,150
4,900
5,640
4,700
4,360
4,540

Aug.

4,400
4,510
4,390
4,520
4,510

4,410

4,540

4,270

4.6CO
4,440
4,280
4,320
3,820

4,000
4,110
4.150
4,090
4,020

4,210
4,340
4,210
4,100
3,910

3,580
4,090
4,150
4,080
3,970
4,070

Sept.

3,990
3,910

3,640
3,830

4,100
3,970
3,890

3,660

3,480
3,380
3,410
3,460
2,750

2,040
1,310
3,480
3,160
2,190

1,810
2,000
2,000
2,040
1,840

1,810
1,880
1,920
1,700
1,990

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.

Monthly discharge of North Platte River above Whalen, Wyo.,for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
October................... . . ......

December. ................ .... . . . ..
January............................... . . ..............
February ..................
March..... . .
April.....................................................
May............................. ........ ..........
June....
July........................... ...... . ....... ..
August...... . . ... .....
September................ ... ........

The year. . .........................................

1919-20 
October. .................................................
November ............... .......

January. .................................. ..............

March.. ...... ........ ... .......
April...................... . . . ..........
May .....................................................

July......................................................
August.................... ..... . . . ..........
September................ ........ ... ............

Discharge in second-feet.

Maximum .

2,090 
500 
350 
300 
370 
200 

1,150 
4,730 
6,730 
5,800 
4,630 
3,130

6,730

2,010 
1,010 

170 
200 
225 

1,960 
1,980 

11,200 
11,200 
7,330 
4,660 
4,100

11,200

Minimum.

500 
350 
200 
200 
200 
175 
175 
936 

4,060 
3,500 
2,950 
1,340

175

960 
40 
75 
85 
30 
50 

165 
1,900 
6,690 
4,360 
3,580 
1,310

30

Mean.

1,080 
403 
253 
223 
291 
192 
473 

2,670 
5,130 
4,000 
3,580 
2,040

1,700

1,500 
230 
99.5 

128 
145 
612 
915 

5,430 
8,750 
5,810 
4,230 
2,890

2,570

Run-off in 
acre-feet.

66,400 
24,000 
15,«00 
13,700 
16,200 
11,800 
28,100 

164,000 
305,000 
246,000 
220,000 
121,000

1,230,000

92,200 
13,700 
6,120 
7,870 
8,340 

37,600 
54,400 

334,000 
521,000 
357,000 
260,000 
172,000

1,860,000
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Daily discharge, in second-feet, of North Platte River below Whalen, Wyo.,for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1............
1............
3............
4............
5............

6............
7............
8............
9.......... .

10............

11............
12............
13............
14............
15............

16............
17............
18............
19
20............

21............
22. ...........
23............
24............
25............

26. ...........
27............
28............
29. ...........
30. ...........
31............

1919-20.

<)

3. ...........
4............
5............

6............
1.. ..........
8............
9............

10. ...........

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29. ...........
30............
31............

Oct.

1,440
1,380

1,200
1,160

1,160
1,060
1,060

695
v&

300
300
300
QflA

300

330
375
380
395
400

400
400
400
400
450

500
550
800
725
615
CAA

620
460
545
515
816

741
580
585
520
495

500
435
425
QOQ

455

495
500
505
505
540

550
540
470
485
490

533
645
605
815

1,440
925

Nov.

500
500
500
500
500

500
500
500
500
450

450
400
350
350
350

350
350
350
350
350

350
350
350
350
350

350
350
350
350
350

1,010
540
420
400
^n

340
265
215
40
50

50
50
50
65
65

165
190
190
200
200

200
200
190
215
215

35
35
40
75
Qfl

Dec.

350
350
350
350
300

300
300
300
300
300

250
250
250
250
250

250
250
250
250
200

200
200
200
200
200

200
200
200
200
200
200

80
SO
80
80
QA

80
80
80
DA

DA

80
65
M

55

55
60
60
70
70

60
fin
65
80
80

100
100
110
IV)
125
110

Jan.

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200
200
250
250
250

275
275
300
300
300
300

120
105
170
170
90

80
65
65
90
80

  a 
8flC-
70
70
DA

85

90
90
01

110
80

100
120
105
145
130

130
100
110
170
180
180

Feb.

250
225
280
250
280

340
340
340
q7n

340

370
370
315
QAn

340

370
340
340
280
280

280
250
OO C

225
200

200
200
200

205

180
200
205

200
205

194
204

151
120
76
76
94

52
69

112
101
200

180
180
105
25
AC\

25
on

45
20

Mar.

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200
175
175
175
175

175
175
175
175
175
175

60
90
35
40
40

35
55
78

133
122

159
204
410

1,300
1,620

1,250
1,940
1,760
1,250

731

425
710
431
420
oao

893
1,610

700
o7ft
260
OQO

Apr.

175
175
i7<;
175
175

250
275
275
971;
300

09 C

195
195
KK
195

305
295
295
295
305

497
425
562
646
840

805
720

1,060
1,150
1,060

260
235
241
195
172

145
197
253
263
215

987
1,360
1,000

741
958

876
1,380
1,850
l'730
1,250

932
1,050
1 960
L520
1,070

1,140
i nfifi

798

1,770

May.

895
805

1,050
1,000
1,300

1,390
1.390
1,390
1,190

920

925
1,040

941
597
569

545
545

1,900
1,560
1,690

1,690
1,840
1,600
2,520
2,760

2,770
2,930
2,830
2,880
2,940
2,790

1,880
2.410
3,300
3,620
4,200

5,200
5,840
6,710
6,620
7,010

7,130
8,840

11,200
9,300
7,720

6,380
5,530
5,070
5,360
5,720

5,520
4,940
4,030
3,690
3,160

2,800
2,700
2,420
i onft
3,440
5,620

June.

2,180
3,240
3,230
3,240
3,230

3,370
3,520
3,520
3,650
3,670

3,580
2,830
2,880
2,790
2,930

2,840
3,200
3,700
4,670
4,800

3,700
3,070
3,020
2,940
2,950

2,940
2,900
2,920
2,460
2,420

5,990
6,160
5,720
5,620
5,560

5,620
6,120
6,230
6,950
6,880

6,640
7,450
8,040
8,460
7,940

8,620
8,930

10,800
9,180
9,170

8,450
8,420
8,180
7,740
7,130

6,800
6,390
6,740
6,630
7,310

July.

2,930
2,380
2,500
2,320
2,450

2,020
2,030

©,140
2,080
2,130

2,080
1,780
2,050
2,100
1,830

1,740
1,620
1,580
1,660
1,580

1,560
1,640
1,560
1,520
1,730

2,020
2,020
1,950
1,990
1,800
3,910

5,740
5,380
5,030
4,840
4,720

4,300
4 160
3,780
3,400
3,450

3,590
3,860
4,210
4,110
4,450

3,980
4,130
3,900
3^860
3,840

3,760
3,780
3,800
3,640
3,630

3,160
2,970
3,620
2 710
2,370
2,550

Aug.

2,740
2,140
2,200
2,030
1,970

2,080
1,910
1,940
1,950
1,720

2,080
1,960
1,900
1,930
1,920

1,860
1,780
1,680
1,460
1,070

1,350

1,410
1,350
1,220

1,240
1,240
1,360
1,360
1,100
1,070

2,410
2,570
2,450
2,580
2,570

2,470
2 620
2,600
2,480
2,330

2,880
2,660
2,530
2,570
2,090

2,270
2,380
2,370
2,320
2,240

2,430
2,550
2 420
2,310
2,120

1,790

2/680
2,540
2,330
2,430

Sept.

916
1,270
1,120
1,020

949

897
900
670
600
835

685
996

1,330
i ftin

869

896
580
535
coe

450

400
400
400

335

390
320
3on
390
395

2,350
2,220
2,150
1,950
2,140

2,460
2,330
2,250
2,440
2,020

1,840
1,840
1,870
1,970
1,660

1,500
870

2,040
1,720
1,150

769
759
759
615
635

652
750
891
774

1,060
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Monthly discharge of North Platte River below Whalen, Wyo.,for the years ending Sept.
.30, 1919 and 1920.

Month.

1918-19.

April... ..................................................

June. ....................................................

September. ..............................................

The year. ..........................................

1919-20.

April. . ...................................................
May......................................................

July.. ..................................................

Discharge in second-feet.

Maximum.

1,440 
500 
350 
300 
370 
200 

1,150 
2,940 
4,800 
3,910 
2,740 
1,330

4,800

1,440 
1,010 

150 
180 
205 

1,940 
1,960 

11,200 
10,800 
5,740 
2,880 
2,460

11,200

Minimum.

300 
350 
200 
200 
200 
175 
175 
545 

2,180 
1,520 
1,070 

320

175

425 
35 
55 
65 
20 
35 

145 
1,880 
5,560 
2,370 
1,790 

615

20

Mean.

641 
403 
253 
223 
291 
192 
420 

1,590 
3,210 
2,020 
1,690 

698

973

604 
205 
79.5 

108 
125 
592 
895 

5,140 
7,330 
3,900 
2,430 
1,550

1,920

Run-off in 
acre-feet.

39,400 
24,000 
15,600 
13,700 
16,200 
11,800 
25,000 
97,800 

191,000 
124,000 
104,000 
41,500

704,000

37,100 
12,200 
4,890 
6.640 
7,190 

36,400 
53,300 

316,000 
436,000 
240,000 
149,000 
92,200

1,390,000-

BIG CREEK NEAR BIG CREEK, WYO.

LOCATION. In sec. 32, T. 13 N., R. 81 W., at Big Creek ranger station, 2 miles west 
of Big Creek post office, Carbon County. No important tributary within several 
miles.

DRAINAGE AREA. 123 square miles (measured on base maps of Wyoming and Colorado; 
scale, 1:500,000).

RECORDS AVAILABLE. May 7, 1911, to June 30, 1912; April 4, 1915, to September 30, 
1920. State engineer maintained station at this point during 1913 and 1914.

GAGE. Stevens water-stage recorder installed May 13, 1918, and referred to vertical 
staff on left bank 50 feet from ranger station, used previously; inspected by 
forest ranger. Datum of gage raised 0.90 foot September 1, 1919.

DISCHARGE MEASUREMENTS. Made from bridge a quarter of a mile below gage or by 
wading.

CHANNEL AND CONTROL. Bed composed of coarse gravel and small boulders. Con­ 
trol at gage which is on riffle; slightly shifting. Right bank subject to overflow 
at stage of 4.2 feet.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Sept. 30, 
1919, 3.1 feet at 4 a.m. May 30 (discharge, 515 second-feet); minimum stage, 0.501 
foot from 5 to 8 a. m. September 17 (discharge, 10 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.15 feet at 
11 p.m. June 9 and 11 (discharge, 862 second-feet); minimum discharge probably 
occurred during winter.

1913-1920: Maximum discharge, 1,300 second-feet on June 23, 1917, from com­ 
parison with flow of Encampment River; minimum discharge, 5 second-feet 
at 8 a. m. September 2, 1915 (gage height, 1.10 feet.)

ICE. Stage-discharge relation seriously affected by ice: observations discontinued 
during winter.
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DIVERSIONS. Prior to July 1, 1919, no adjudicated diversions from Big Creek above 
station in Wyoming, but below, diversions amount to 100 second-feet. In Color­ 
ado, Independence ditch diverts from Big Lake to North Platte drainage basin 
approximately 80 second-feet, usually from June 10 to July 10 each year. Storage 
filing for 27,648 acre-feet in Big Lake which supplies Independence ditch.

REGULATION. Diurnal fluctuation during spring, caused by alternate melting and 
freezing of mountain snow.

ACCURACY. Stage-discharge relation shifted during high water in 1919. Well defined 
rating curves used as follows: October 1,1918, to June 14,1919; June 15 to August 
31; September 1, 1919, to September 30, 1920; shifting-control method used 
April 24 to June 14, 1919. Operation of water-stage recorder satisfactory except as 
shown in footnote to daily-discharge table. Daily discharge ascertained by apply­ 
ing to rating table daily mean gage height obtained by inspection of recorder graph. 
Records for 1919 good and for 1920 excellent, except for periods of no gage 

for which they are fair.

Discharge measurements of Big Creek near Big Creek, Wyo., during the years ending Sept.
SO, 1919 and 1920.

Date.

1919. 
Apr. 16

Sept. 1

Made by 

P.V.Hodges..........

Gage 
height.

Feet. 
1.48
2.20

ol.SO

Dis­ 
charge.

Sec.-ft. 
26.3

149
18.6

Date.

1920.

Sept. 22

Made by 

P.V.Hodges..........

Gage 
height.

Feet. 
2.91

.73

Dis­ 
charge.

Sec.-ft. 
755
30.3

o Gage height, datum of Sept. 1,1919, is 0.61 foot.

Daily discharge, in second-feet, of Big Creek near Big Creek, Wyo., for the years ending
Sept. 80,1919 and 19W.

Day.

1918-19. 
1........... .........................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................8.................:..................
9....................................
10....................................

11........................... ........
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

36
35
40
57
61

42
42
37
38
57

42
36
28
29
30

30
31
35
32
30

28
29
30
28
27

27
24
26
28
30
36

Nov.

34
32
30

Apr.

26
26
40
60
75

100
125
150
175
131

123
100
79
79
88

May.

93
97
88
90
145

137
107
97
95
97

97
102
123
166
202

211
230
245
261
295

271
292
309
331
339

362
374
394
427
431
354

June.

295
261
245
233
199

193
196
193
196
205

214
172
172
166
169

169
160
152
152
129

134
129
124
120
110

102
94
90
86
86

July.

88
96
96
86
81

70
60
50' 40

30

20
20
25
28
35

45
45
40
37
33

30
27
27
34
39

34
33
32
3888J
120

Aug.

135
100
85
70
50

46
44
40
42
45

39
34
33
32
30

22
21
25
30
28

26
25
22
21
21

20
20
19
19
18
17

Sept.

20
32
36
30
34

31
28
26
23
20

20
21
24
20
16

12
11
13
16
15

14
15
15
15
15

14
15
17
18
17
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Daily discharge, in second-feet, of Big Creek near Big Creek, Wyo., for the years ending 
Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
1...... ..............................
8....................................
9....................................
10. ...................................

11....................................
12....................................
13............................. . ....
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21........................... .
22....................................
23..............................
24....................................
25....................................

26............................... . ..
27....................................
28............................
29............................... . .
30....................................
31....................................

Oct.

17
17
18
20
16

16
17
18
18
22

19
20
16
16
21

20
18
19
21
18

16
17
17
17
19

21
25
25
23
21
21

Nov. Apr. May.

329
236

201
189
201
213
204

198
282
365
357
385

381
429
433
481
579

548
505
538
566
606
700

June.

656
597
561
566
602

620
669
736
790
795

786
786
782
790
768

732
682
646
620
543

552
556
574
579
543

521
489
489
457

  441

July.

429
405
377
357
333

297
263
212
226
223

216
207
189
178
175

166
164
166
164
150

148
136
138
150
164

146
133
124
117
115
110

Aug.

112
112
110
133
90

65
67
74
88

81
77
68
64
62

60
58
56
56
62

68
63
56
54
51

52
52
62
60
54
54

Sept.

54
54
53
52
52

52
59
66
60
55

40
34
31
31
29

31
31
31
29
32

27
31
32
33
39

37
35
35
35
35

NOTE. Recorder not in operation Oct. 28-29,1918; April 17-24, July 6-22, 31 to Aug. 8, 24-28, Sept. 6-9, 
14; Oct. 1-3, 20, 28-31,1919; May 17, Aug. 1-6,15-22, Sept. 1-2,1920; discharge determined by comparison 
with flow of near-by streams.

Monthly discharge of Big Creek near Big Creek, Wyo., for the years ending Sept. 30, 1919
and 1920.

Month.

1918-19. 
October. .................................................
April 16-30............... ................................
May......................................................

July......................................................

September ...............................................

1919-20. 
October. .................................................
May 9-31.................................................

July......................................................

Discharge in second-feet.

Maximum.

61 
175 
431 
295 
120 
135 
36

25 
700 
795 
429 
133 
66

Minimum.

24 
26 
88 
86 
20 
17 
11

16 
189 
441 
110 
51 
27

Mean.

34.9 
91.1 

221 
165 
49.3 
38.0 
20.1

19.0 
388 
631 
207 
70.7 
40.8

Run-off 
in 

acre-feet.

2,150 
2.710 

13,600 
9,820 
3,030 
2,340 
1,200

1,170 
17,700 
37,500 
12,700 
4,350 
2,430
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FRENCH CREEK NEAR FRENCH, WYO.

LOCATION. In sec. 5, T. 14 N., R. 81 N., at Jenkins ranch, 2^ miles southeast of 
French, Carbon County. No tributary between station and mouth, 2 miles 
below.

DRAINAGE AREA. 60 square miles (measured on topographic map).
RECORDS AVAILABLE. April 30,1911, to October 31,1912; April 1, 1915, to September 

30, 1920. State engineer maintained station at this point during 1913 and 1914.
GAGE. Vertical staff at left abutment of highway bridge, used since June 2,1920; read 

by Mrs. Mary S. Jenkins. Original gage, 1 mile upstream, read until April 10,1918, 
when it was moved to point 480 feet downstream from present location. No 
determined relation between different gages.

DISCHARGE MEASUREMENTS. Made from two-span bridge or by wading.
CHANNEL AND CONTROL. Channel composed of large boulders. Control 50 feet 

downstream; apparently permanent at present location. Left bank subject to 
overflow at extreme high water.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 3.5 feet at 7 p. m. May 27-29 (discharge, 510 second-feet); minimum 
stage occurred during winter.

Maximum stage recorded during year ending September 30, 1920, 2.4 feet 
(new datum) at 6 p. m., June 8, 10 (discharge, 1,080 second-feet); minimum stage 
occurred during winter.

1911-12; 1915-1920: Maximum stage recorded during period, 5.0 feet at 7 p. m., 
June 13, 1918 (discharge, 1,350 second-feet); minimum stage recorded, 1.18 feet 
April 1, 1915 (discharge, 6 second-feet).

ICE. Stage-discharge relation seriously affected by ice; records discontinued during 
winter.

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 4.3 second-feet from 
French Creek; part above station not known.

REGULATION. Alternate melting and freezing of mountain snow caused diurnal 
fluctuation during spring of year; no artificial regulation.

ACCURACY. Stage-discharge relation shifted slightly during 1919. Rating curve 
used from April 30 to May 22, 1919, well defined; applied indirectly from March 
30 to April 29. Curve used from May 13 to June 4, 1919, and from June 2 to Sep­ 
tember 30, 1920, well defined. Curve used from June 15, 1919, to June 1, 1920, 
well defined. Gage read to half-tenths during 1919 and to hundredths during 
1920, twice daily. Daily discharge ascertained by applying daily mean gage 
height to rating table. Records good, except for periods of missing gage heights, 
for which they are fair.

Discharge measurements of French Creek near French, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Apr. 18

Aug. 31

Made by  

P.V.Hodges..........

Gage 
height.

Feet." 

1.62
2.90
1.33

Dis­ 
charge.

Sec.-ft. 
26.1

278
18.1

Date.

1920.

July 31
Sept. 23

Made by 

J.B.Spiegel. ..........

.....do..................

Gage 
height.

Feet. 
2.20
.90
.66

Dis­ 
charge.

Sec.-ft. 
876
54
22.6
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Daily discharge, in second-feet, of French Creek near French, Wyo., for the years ending
Sept. SO, 1919 and 1920.

Day.

1919. 
1... ........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Mar.

24
22

Apr.

21
18
16
18
18

17
17
16
17
16

16
17
16
17
15

15
16
21
26
33

44
53
58
69
80

75
76
74
82
QQ

May.

86
8fi
80
80
80

on

80
89
89
86

86
94
107
145
177

192
3S7
276
345
398

398
370
Tit.

360
430

502
578
615
658
178

454

June.

330
286
275
250
248

250
911
270
280
98*

9Rd
282
OCA

97ft

276

276
276
285
320
279

238
212
1QQ

155
145

125
118
112
107
1O9

July.

107
114
107
102
102

102
74
74
74
74

69
69
60
17

55

53
EA

A8.

47
45

44
43
41
ATI
40

40
40
40
43
is
70

Aug.

18

Day.

1920. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

17
17
18
20
22

25
27
29
29
29

25
29
27
24
24

24
21
21
20
19

19
19
21
21
24

24
25
21
21
21

May.

22
25
29
43
55

60
60
60
80
86

80
74
80
74
80

74
86
138
192
238

257
238
257
370
485

398
425
485
620
620
655

June.

585
430
430
430
430

540
880
930
930
980

799
745
745
745
745

700
658
578
502
502

502
502
502
465
502

465
430
430
409
409

July.

395
382
330
319
275

235
235
225
225
m
215
175
175
175
130

130
130
130
10R
121

94
85
85
130
130

108
85
70
70
56
56

Aug.

56
56
70
94
70

56
56
85
56

108

70
56
70
56
56

56
70
130
70
56

56
56
56
62
56

56
56
42
38
38
38

Sept.

38
38
38
38
38

38
42
56
38
38

38
32
32
27
27

27
27
27
26
25

24
23
23
23
19

19
19
19
19
19 

NOTK. Gage not read Apr. 24, 29, May 5-6, 24-25, 31, June 5-14.20. 27-28, July 16-31,1919, and September 
18-22,1920; discharge determined by comparison with flow of Big Creek near Big Creek. Temporary gage 
on bridge 300 feet upstream read May 23 to June 4,1919.

Monthly discharge of French Creek near French, Wyo., for the years ending Sept. SO,
1919-, and 1920.

Month.

1919.

May......................................................

July.....................................................

1920. 
April.....................................................
May......................................................

July......................................................

The period.........................................

Discharge in second-feet.

Maximum.

89 
658 
330 
114

29 
" 655 

980 
395 
130 
56

Minimum.

15
80 

102 
40

17 
22 

409 
56 
38 
19

Mean.

35.5 
262 
235 
63.9

22.8 
208 
597 
171 
62.9 
29.9

Run-off in 
acre-feet.

2,110 
16,100 
14,000 
3,930

36,100

1,360 
12,800 
35,500 
10,500 
3,870 
1,780

65,800
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ENCAMPMENT RIVER AT ENCAMPMENT, WYO.

LOCATION. In sec. 6, T. 14 N., R. 83 W., at lower end of smelter grounds at Encamp­ 
ment, Carbon County. Nearest tributary, North Fork, enters 1 mile above.

DRAINAGE AREA?. 219 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. May 2, 1911, to October 31, 1912; May 29, 1915, to September 
30, 1920. State engineer maintained station at this point during 1913 and 1914.

GAGE. Chain on left bank at old tailing flume which crosses river; read by L. A. 
Cunni»gham and Miss Ruth Metcalf. Prior to June 6, 1912, gage was 175 feet 
farther downstream and although referred to same datum read approximately 1 
foot lower, due to slope of river.

DISCHARGE MEASUREMENTS. Made from cable 125 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and small boulders, which shifts 

at long intervals. No well-defined control.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30,1919, 7.2 feet at 8 p. m. May 24 (discharge, 2,090 second-feet); minimum stage, 
3.40 feet on July 24 (discharge, 3 second-feet).

Maximum stage recorded during year ending September 30, 1920, 8.05 feet at 
6 p. m. May 25 (discharge, 3,260 second-feet); minimum discharge probably 
occurred during winter.

1911-1920: Maximum stage recorded, 8.9 feet at 6.30 p. m. June 23, 1917 (dis­ 
charge, 4,490 second-feet; minimum discharge occurred in 1919.

ICE. Stage-discharge relation seriously affected by ice; records discontinued during 
winter.

DIVERSIONS. Three large irrigation ditches divert water at a point 1 mile above the 
station. Water is also diverted below the station. Prior to July 1, 1919, adjudi­ 
cated diversions from Encampment River amounting to 78 second-feet.

REGULATION. Diurnal fluctuation during spring from alternate melting and freezing 
of mountain snow.

ACCURACY. Stage-discharge relation shifted during 1919. Rating curve well defined; 
shifting-control method used from June 30 to November 1, 1919. Gage read to 
hundredths twice daily. Daily discharge ascertained by applying mean daily 
gage height to rating table. Records for 1919 fair, and for 1920 good.

Discharge measurements of Encampment River at Encampment, Wyo., during the years 
ending Sept. SO, 1919 and 19%0.

Date.

1919. 
Mar. 5
Apr. 15

A\ig. 31

Made by 

P.V.Hodges..........

Gage 
height.

Feet.

4.10
5.76
3.86

Dis-
cliarge.

Sec.-ft. 
36.8
75

658
21.9

Date.

1920. 
May 11

Aug. 1
Sept. 23

Made by 

P.V.Hodges..........

Gage 
height.

Feet. 
5.58
7.45
4.12
4.02

Dis­ 
charge.

,e,-/J.

2,660
78
60

102724 23 WSP 506  18
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Daily discharge, in second-feet, of Encampment River at Encampment, Wyo., for the years 
endina Sept. 30,1919 and 1920.

Day.

1918-19. 
1...... ................ A...... ......

3
*

4....................................
5....................................

6....................................
7....................................

g
10....................................

11....................................
19
1^

14....................................
15....................................

16....................................
17....................................
18....................................
19
20....................................

O1

O*>

23....................................
24....................................
25....................................

26....................................
27....................................
9fi
9Q

30....................................
11

1919-20. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................
11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
1Q

20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

50
55
61

340
248

148
117
92
92
108

117
96
88
83
78

78
78
74
71
66

78
83
88
92
83

78
71
66
66  71
74

44
40
39
11
44

52
V)

52
52
11
An
V)
49
52
48

52
52
52
52
52

52
CO

52<w
52

52
52
TO

55
55
58

Nov.

74
74
78
74
83

78
71
74
74
78

83
78
78
78
78

74
88
83
78
78

60

Apr.

78
66
71

71
71
106
170
232

320
450
550
695
695

665
665
635
665
695

May.

825
825
825
900
940

860
860
825
825
790

758
825

1,060
1,160
1,200

1,400
1,620
1,730
1,790
1,790

1,850
1.970
1.850
1,970
1,970

1,850
1,850
1,850
1,730
1.620
1,200

525
500
500
605
605

578
635

1,020
1,300
1,620

1,620
2,050
2,050
2,330
2,750

2,470
2,190
2 47(1
2,610
2,890
2,890

June.

1,020
1,020
940
790
695

695
695
758
758
790

790
725
758
758-
758

725
695
635
500
428

405
405
382
340
301

265
245
207
186
168

2,540
2,260
2,120
2,120
2,400

2,680
2,820
2,960
2,960
2,820

2 680
2,540
2,400
2,400
2,120

2,120
1,850
1,680
1,680
1,350

1,460
1,460
1,460
1,510
1,400

1,300
1,110
1,160
1,020
1,020

July.

158
142
128
121
114

106
98
79
64
58

50
48
39
42
39

30
23
18
16
15

8
6
5
3
4

8
12
18
18
66
98

980
790
825
665
695

578
525
475
475
428

405
382
320
301
272

265
258
258
242
229

204
181
150
155
163

148
121
106
98
94
79

A.UR.

50
69
66
63
54

ri
43
36
30
27
25

25
23
23
21
20

20
20
20
19
21

21
21
21
21
21

21
21
22
23
23
23

a
81
78
130
78

49
5252-
52
76

71
64
52
42
43

40
40
38
38
66

92
66
36
55
52

61
43
74
76
40
40

Sept.

24
26
30
33
38

35
33
31
35
38

44
49
49
44
44

43
40
39
38
35

33
31
38
44
49

52
60
68
52
60

50
46
46
55
66

46
66
98
64
61

54
42
56
71
74

54
55
36
33
30
l 
30
50
43
43
42

40
36
40
88
100
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Monthly discharge of Encampment River at Encampment, Wyo., for the years ending 
Sept. 30, 1919 and 19W.

Month.

1918-19. 
October. .................................................
November 1-20.. . ........................................
April 13-30............ ...................................
May......................................................

July......................................................
August ...................................................

1919-20.

May 11-31. ...............................................

July......................................................

Discharge in second-feet.

Maximum.

340 
88 

695 
1,970 
1,020 

158 
69 
68

58 
2,890 
2,960 

980 
130 
100

Minimum.

50 
71 
66 

758 
168 

3 
19 
24

39 
500 

1,020 
79 
36 
30

Mean.

96.5
77.7 

383 
1,340 

595 
52.7 
29.5 
41.2

50.2 
1,630 
1,980 

351 
59.9 
53.8

Run-off 
in 

acre-feet.

5,930 
3,080 

13,700 
82,400 
35,400 
3,240 
1,810 
2,450

3,090 
67,900 

118,000 
21,600 
3,680 
3,200

JACK CREEK AT MATHESON RANCH. NEAR SARATOGA. WTO.

LOCATION. About sec. 36, ^. 17 N., R..86 W., at Matheson ranch, 14 miles southwest
of Saratoga, Carbon County. Nearest tributary, North Jack Creek, enters some
distance below. 

DRAINAGE AREA. 32 square miles (measured on base map of Wyoming; scale,
1:500,000). 

RECORDS AVAILABLE. August 23, 1913, to September 19, 1917; April 20, 1919, to
September 30, 1920. 

GAGE. Vertical staff at left abutment of wagon bridge 1,000 feet below ranch house;
read by Miss Kathleen Montgomery. Gage originally 200 feet above present site;
moved 800 feet farther upstream August 15, 1915, and used until June 13, 1917.
No definite relation between readings on various gages. 

DISCHARGE MEASUREMENTS. Made from wagon bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of mud. Control 100 feet downstream at

small rapids which shift slightly. Banks subject to overflow at stage of 4.0 feet. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September

30, 1919, 2.4 feet at 5 p. m. May 22 and 23 (discharge, 97 second-feet); minimum
discharge, zero, as creek was dry from August 18 to 23. 

Maximum stage recorded during year ending September 30, 1920, 4.9 feet May
22-24 (discharge, 293 second-feet); minimum stage, 0.7 foot from September 12-16
(discharge, 3 second-feet).

1913-1917; 1919-1920: Maximum discharge occurred in 1920; minimum dis­ 
charge occurred in 1919. 

ICE. Stage-discharge relation seriously affected by ice; observations discontinued
during winter. 

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 102 second-feet from
Jack Creek, practically all below station. 

REGULATION. None. 
ACCURACY. Stage-discharge relation shifted during 1919. Eating curve used from

May 26 to November 1, 1919-, well defined; applied indirectly for shifting control
April 20 to May 25. Curve used during 1920 well defined below 200 second-feet.
Gage read to half-tenths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records fair.
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Discharge measurements of Jack Creek at Matheson ranch, near Saratoga, Wyo., during the 
years ending Sept. 30, 1919 and 1920.

Date

1919.

Made by  

P.V.Hodges..........

Gage 
height.

Feet. 
1.10
1 7Q
.60

Dis­ 
charge

Sec. -ft. 
.22.8
54
3.1

Date

1920. 
May 12

July 31
Sept. 24

Made by 

P.V.Hodges..........

Gage 
height

Feet. 
1 91
3.52

ftfi

.78

Dis­ 
charge.

Sec.-ft. 
57

1«Q
8 0

5.4

Daily discharge, in second-feet, of Jack Creek at Matheson ranch, near Saratoga, Wyo., for 
the years ending Sept. 30, 1919 and 1920.

Day. Apr. May. June. July. Aug. Sept. Day. Apr. May. June. July.

7.
8.
9.

10.

11.
12.
13.
14.
15.

1919.
55
43
46
61
64

64
54
51
51
42

40
52
52

43
46
49
52
49

16.
17.
18.
19.
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

1919.

23

59
62
56
83

79
93
97
62
53

55
52
58
52
61
46

46
43
46
46
49

46
40
38
43
40

46
46
40
43
36

Day. Oct. Apr. May. June. July.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

1919-20.

62

24
26
28
28
24

30
38
44
51
62

68
62
68
74

106
128
168
192
227

263
293
293
293
283

184
184
160
152
160
160

168
184
184
168
176

184
176
176
176
176

176
168
168
160
152

152
144
136
136
120

113
99
86
83
77

77
71
65
59
59

54
48

35
31
29
26

22
20
18
16
15

14
13
12
12
16

16
12
12
12
16

16
12
12
12
12
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Monthly discharge of Jack Creek at Matheson ranch, near Saratoga, Wyo.,for the years 
ending Sept. 30, 1919 and 1920.

Month.

1919. 
April 20-30........................:. .....................
May......................................................
June.....................................................
July......................................................

The period.........................................

1919-20. 
October. .................................................
April 24-30...............................................
May......................................................

July.....................................................

Discharge in second-feet.

Maximum.

59 
97 
52 
33 
6 
9

10 
16 

293 
184 
54 
14 
10

Minimum.

23 
42 
36 
2 
0 
2

4 
6

24 
59 
8 

10 
3

Mean.

48.5 
59.2 
45.1 
9.5 
2.2 
3.2

7.2 
11.7 

128 
136 
22.4 
10.6 
5.4

Run-off 
in 

acre-feet.

1,060 
3,640 
2,680 

584 
135 
190

8,290

44? 
162 

7.870 
8,090 
1.380 

652 
321

MEDICINE BOW RIVER NEAR MEDICINE BOW, WYO.

LOCATION. In sec. 7, T. 20 N., R. 79 W., at private bridge at Johnson ranch, 14 miles 
southwest of Medicine Bow, Carbon County. Nearest tributary, Wagonhound 
Creek, enters 3 miles below.

DRAINAGE AREA. 178 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. June 4, 1911, to November 30, 1912; May 5, 1915, to Septem­ 
ber 30, 1917; May 1, 1919, to September 30, 1920. State engineer maintained 
station at this point during 1913 and 1914.

GAGE. Vertical staff on downstream side of left abutment; read by Mrs. S. W. John­ 
son. Gage used during "1911 and 1912 was 600 feet upstream and referred to 
different datum.

DISCHARGE MEASUREMENTS. Made from single-span bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel. Control 75 feet downstream at 

riffle composed of gravel and small boulders well compacted; shifting at intervals. 
Banks not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 3.7 feet at 7 a. m. May 30 (discharge, 1,230 second-feet); no flow August 26 
to September 14.

Maximum stage recorded during year ending September 30, 1920, 4.6 feet at 
5 p. m. June 12 and 7 a. m. June 13 (discharge, 1,970 second-feet); minimum 
stage, 1.04 feet, September 17 (discharge, 3 second-feet).

1911-1917; 1919-20: Maximum stage recorded, 5.4 feet at 7.30 a. m. June 23, 
1917 (discharge, 2,810 sfcond-feet); minimum discharge, no flow in 1911, 1915 r 
1916, and 1919.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 207 second-feet from 
Medicine Bow River above the station and 72 second-feet below.

REGULATION. None.
ACCURACY. Stage-discharge relation shifted slightly during 1920. Rating curve used 

during 1919 fairly well defined; curve used during 1920 well denned below 1,000 
second-feet; applied indirectly for shifting control September 10 to 30. Gage 
read to hundredths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records good.
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Discharge measurements of Medicine Bow River near Medicine Bow, Wyo., during the 
years ending Sept. 30, 1919 and 1920.

Date.

1919.

Made by 

J.B.SpiegeL... ........

Gage 
height.

Feet. 
1.77

Dis­ 
charge.

Sec.-ft. 
95
0

Date.

1920. 
May 22

Sept. 25

Made by- Gage 
height.

Feet. 
2.65
2.64
1.16

Dis­ 
charge.

Sec-ft. 
425
418

7.7

Daily discharge, in second-feet, of Medicine Bow River near Medicine Bow, Wyo., for the 
years ending Sept. 30, 1919 and 1920.

Day. May. June. July. Aug. Sept. Day. May' June. July. Aug.

.7.
8.
9.

10.

11.
12.
13.
14.
15.

1919.
169
140
125
125
182

218
175
192
175
192

192
182
218
259
300

424
282
230
203
175

182
203
175
182
272

282
340
300
250
315

46
29
23
17
14

10
10
10
10
10

10
8
8
8
7

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

27.
28.
29.
30.
31.

1919.
384
514
406
442
484

502
544
601
734
776

854
838
814
886

1,180
526

290
250
259
242
182

145
113
109

60
43

37
27
20
16
15

5
5
5
5
5

4
4
4
3
2

2
1
1
1
1

10

Day. Oct. Nov. Mar. Apr. May. June. July. Aug. Sept.

10..

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

1919-20.
10
8

13
15
18

18
21
16
14
14

14
14
16
19
22

23
18
16
19
23

22
23
25
23
23

21
18
27
39
34
30

37
48
53
47
40

34
31
28
30
32

32
32
33
34
39

34
28
26
23
23

23
23
23
23
30

25
23
23
23
23

47
47
47
54
54

54
62
62
54
54
54

47
40
40
34
34

34
44
70

125
140

102
83
79

116
135

142
125
88
58
46

46
53
64
39
44

42
52
56
56
60

79
109
166
200
400

330
200
246
325
286

286
372
286
242
203

192
192

372

430
430
520
692

1.010
810
890

1,050
1,290
1,250

1,330
1,130

655
730
890

930
1,250
1,420
1,460
1,420

1,590
1,840
1,800
1,460
1,290

1,090
930
770
655
430

. 490
552
620
692
730

655
460
430
460
430

430
372

214

142
102

83

65
56
50
42
18

33
65
53

42
37
27
50

65
46
33
33
30
27

26
22
22
27
25

22
18
17
19
25

30
39
30
22
19

17
17
13
18
46

42
28
23
21
18

18
18
25
37
30
27
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Monthly discharge of Medicine Bow River near Medicine Bow, Wyo., for the years ending
Sept. 30, 1919 and 1920.

\ 
Month.

1919. 
May......................................................
June......................................................
July......................................................

September. ...............................................

The period.. .......................................

1919-20. 
October. .................................................
November..... . ..........................................
March 21-31..............................................

May......................................................
June......................................................
July......................................................

September........ .................................*.......

Discharge in second-feet.

Maximum.

1.180 
424 

14 
46 
16

39 
53 
62 

142 
1,290 
1.840 

430 
46 
27

Minimum.

125 
15 

1 
0 
0

8 
23 
47 
34 
79 

430 
18 
13 
3

Mean.

430 
187 

7.0 
8.1 
5.0

19.9 
30.8 
53.5 
69.8 

461 
953 
93.3 
24.5 
13.3

Run-off in 
acre-feet.

26,400 
11,100 

430 
498 
298

38,700

1,220 
1,830 
1,170 
4,150 

28,300 
56,700 
5,740 
1,510 

791

SAGE CREEK ABOVE PATHFINDER, WYO.

LOCATION. In sec. 3, T. 26 N., R. 84 W., at footbridge at Vivien's ranch, 25 miles 
above Pathfinder dam, Carbon County. No tributary between station and mouth, 
2 miles below.

DRAINAGE AREA. 182 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. March 20, 1915, to September 30, 1920.
GAGE. Vertical staff 5 feet above footbridge at left bank; read by Mrs. H. L. McAlister.
DISCHARGE MEASUREMENTS. Made from footbridge or by wading.
CHANNEL AND CONTROL. Bed composed of boulders embedded in sand; control a 

short distance below bridge at riffle which is slightly shifting. Banks subject to 
overflow at stage of 6.5 feet.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.26 feet at 6 p. m. April 20 (discharge, 42 second-feet); minimum stage 
recorded, 1.0 foot on August 22, 25, 27, and 30; no flow.

Maximum stage during year ending September 30,1920, from high-water mark, 
6.5 feet during night of April 9 (discharge from extension of rating curve, 1,080 
second-feet); minimum stage recorded, 1.05 feet, July 28 and 29 (discharge, 0.2 
second-foot). '

1915-1920: Maximum stage recorded in 1920; minimum discharge, zero, as 
creek is frequently dry during summer.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 15 second-feet from 
Sage Creek, all above the station.

REGULATION. None.
ACCURACY. Stage-discharge relation slightly shifting. Rating curve well defined 

below 200 second-feet; applied indirectly for shifting control March 16 to April 21, 
1919, and September 1-30, 1920. Gage read to hundredths twice daily. Daily 
discharge ascertained by applying mean daily gage heights to rating table. Rec­ 
ords good.
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measurements of Sage Creek above Pathfinder, Wyo., during the years ending 
Sept. 30, 1919 and 1920.

[Made by P. V. Hodges.]

Date.

1919. 
Mar. 31............................................................................
Sept. 3.............................................................................

1920. 
Sept. 26.............................................................................

Gage 
height.

Feet. 
2.02
1.11

1.20

Dis­ 
charge.

Sec.-ft. 
22.7

.14

.3

Daily discharge, in second-feet, of Salfe Creek above Pathfinder, Wyo., for the years ending
Sept. 80, 1919 and 1920.

Day.

1918-19. 
1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31............'...............

Oct.

3.8
4.0
4.0
4.0
4 9

4.0
3.8
3.6
3,6
3.6

3.6
3.6
3.6
3.6
3.6

3.6
3.6

3.8
3.8

4.0
4.0
4.0
4.0
4.4

4.4
4.6
5.4
9 A
9 A
9.0

Nov.

9

10
10
10

10
10
10
10
10

10
10
10

11

11

12

12

Mar.

11
9

13

10
12
10
12

11
12
15
19
22

Apr.

- 27
22
20
21
22

10
8
7

11
16

10

15
20
19
17

16
17
10
30
38

37
37
40
37
34

31
33
24
28
28

May.

23
22
19
15
14

17
14
10
8.4

5.6
3.6

2 7

2.7
2 4
2.3
2.2
2.1

2.0
1.5
.9
.4
.3

.3

.2

.2

.2

.4.

June.

0.2
.5
.5
.3
.4

.6

.5

.4

.3

.3

.4

.3

.4

.4

.4

.3

.3

.2

.4

.3

.3

.4

.4

.3

.4

.3

.3

.3

.3

.3

JAly.

0.3
.2
.2
.2
.3

.2

.3

.2

.2

.2

.2

.4,

.2

.3

.4

.4

.4

.4

.3

.1

.1

.1

.4

.3

Aug.

1.0
.5
.4

.2

.3

.2

.2

.2

.2

.2

.2

.1

.1

.1

.0

.1

.0

.0

.1

.0

.1

Sept.

0.1
.5
.4

.4

.4

.4

.4

.3

.4

.4

4

.4

.4

.4

.3

.4

.5

.4

.5

.5

.5

.5

.6

.6

.6

.5
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Duly discharge, in second-feet, of Sage Creek above Pathfinder, Wyo., for the years 
ending Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1.. .........................
2...........................
3...........................
4...........................
5...........................
6...........................
7...........................
8...........................
9...........................
10...........................
11...........................
12...........................
13...........................
14...........................
15...........................
16...........................
17...........................
IS...........................
19............................
20...........................
21...........................
22. ......a..................
23...........................
24...........................
25...........................
26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

0.3
.3
1.0
1.5
2.5
3.0
2.0
2.0
3.0

 

Nov.

4.5
4.8
5.2

, 5.2
' 5.8

6.3
6.9
6.5
6.0
5.0
4.5

Mar.

35
30
91
20
17
17
16
30

42
44
33
40
29
21
19
16
18

Apr.

14
16
13
12
16

100
59

525
550
450
196
69
42
92
63

100
33
13
11
20
26
38
30
26
30
28
33
38
47
61

May.

109
248
146
100
109
118
136
146
146
146
146
127
127
136
146
146
146
146,146'

136
146
146
146
136
136
127
109
100
100
92
92

June.

69
63
59
63
61
49
46
43
42
42
42
42

.36
^5
28
24
21
9.4
9.0
8.7
6.0
4.2
3.6
3.3
3.2
2.5
2.2
1.9
1.9
1.3

July.

1.3
1.0
.9
.9
.9
1.0
.9
.9
.9
.9
.8
.8
.8
.7
.7
.7
.6
.5
.5
.5
.5
.5
.3
.3
.9
1.3
.4
.2
.2
.7
.7

Aug.

0.8
.6
.6
1.1
.6
.4
.3
.4
.3
.9
.9
.9
.9
.9
.9
.9
.8
.9
.9
1.0
.9
.9

1.1
1.1
1.2
1.1
1.1
1.2
1.1
1.0
.9

Sept.

0.7
.9
.8
.9
.7
.7
.6
.6
.5
.5
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4

Monthly discharge of Sage Creek above Pathfinder, Wyo., for the years ending 
Sept. 30, 1919 and 1920.

Month.

191JM9.

March 16-31. . ............................................

May......................................................

July......................................................

1919-20. 
October 1-9. .............................................

March 14-31. .............................................

May..... ................................................
June .....................................................
July......................................................

Discharge in second-feet.

Maximum.

9.0
12 
22 
40 
23 

. 6 
4

LO 
.6

3.0 
6.9 

100 
550 
248 
69 

1.3 
1.2 
.9

Minimum.

3.6 
9
8

!i
0
.1

.3 
4.5 

16 
11 
92 

1.3 
.2 
.3 
.4

Mean.

4.41 
10.4 
12.3 
23.7 
6.04 
.36 
.25 
.17 
.42

1.73 
5.52 

30.7 
91.7 

133 
27.4 

.72 

.86 

.50

Run-off in 
acre-feet.

271 
454 
390 

1,410 
371 
21.4 
15.4 
10.5 
25.0

30.9 
120 

1,100 
5,460 
8,180 
1,630 

44.3 
52.9 
29.8

DEWEESE CREEK NEAR ALCOVA, WYO.

LOCATION. In sec. 18, T. 27 N., E. 84 W., at Weaver ranch, near entrance of creek
into Pathfinder reservoir, Carbon County. 

DRAINAGE AREA. 41 square miles (measured on base map of Wyoming; scale, 1:
500,000).

EECORDS AVAILABLE. March 4, 1917, to September 30, 1920. 
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 4.4 second-feet from

Deweese Creek above station. 
COOPERATION. Complete records furnished by United States Eeclamation Service.
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Daily discharge, in second-feet, of Deweese Creek near Alcova, Wyo., for the years ending
Sept. 30, 1919 and 1920.

Day.

1919. 
1. .........
2..........
3..........

5..........

6..........
7..........
8..........

10.......... 

11..........
12.......... 
13.......... 
14..........
15.......... 

16..........
17.......... 
18..........
10
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
91

Apr.

2.0
1.5
1.0
.6
.3

.2

.2

.2

.2

.3 

1.0
2.0 
2.0 
2.0
2.0 

2.7
2.7 
2.7
0 7

2.7

2.7
2.7
0 7

2.7
2.7

2.7
2.7
2.7
2.7
2.7

May.

2.7
2.7
2.7
2.7
3.1

3.5
4.6
3.8
3.8
3.5

2.7
2.7 
2.0 
2.0
2.0 

2.0
2.0 
2.0
1.6
1.5

1.3
1.0
.7
.6

.3

.2

.2

.2

.7

.2

June.

O n

.2

.2

.2

.2

.2

.2

.2

.2

.2 

.2L.2* 

.2 

.2

.2 

.2

.2 

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

July.

0.2
.2
.2
.1
.1

.1

.1

.1

.1

.1 

.1

.1 

.1 

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

Aug.

0.1
.1
.1
.1
.1

.1

.1
,.1
.1
.1 

.1

.1 

.1 

.1

.1 

.1

.1 

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

Sept.

0.1
.1
.1
.1
.1

.1

.1

.1

.1

.1 

.1

.1 

.1 

.1

.1 

.1

.1 

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

Day.

1920. 
1. .........
2..........
3..........

5..........

6..........
T. .........
8..........

10.......... 

11..........
12.......... 
13.......... 
14..........
15.......... 

16..........
17.......... 
18..........
1Q

20..........

21..........
22..........
23..........
24..........
OK

26..........
27..........
28..........
9Q
9A

01

Apr.

0.1
.1
"I

5.0

14.0
26.0
26.0
11.0
12.0 

12.0
14.0 
14.0 
14.0
14.0 

12.0
14.0 
15.0
20.0
15.0

12.0
12.0
14.0
7.2

14.0

12.0
14.0
14.0
14.0
11.0

May.

12.0
14.0
14.0
12.0
8.4

14.0
20.0
26.0
32.0
16.0 

14.0
14.0 
24.0 
26.0
27.0 

26.0
22.0 
26.0
11.0
11.0

12.0
12.0
14.0
12.0
27.0

27.0
27.0
27.0
28.0
38.0
OA f\

June.

30.0
27.0
27.0
32.0
24.0

27.0
30.0
26.0
27.0
27.0 

27.0
27.0 
27.0 
27.0
27.0 

27.0
35.0 
38.0
27.0
18.0

14.0
14.0
12.0
11.0
9.7

8.4
7.2
5.2
3.4
2.7

July.

2.7
2.7
2.7
2.7
2.7

2.7
2.7
2.7
2.7
2.7 

2.7
2.7 
2.7 
2.7
2.7 

2.7
2.7 
2.7
2.7
2.7

2.0
1.5
1.0
.6
.3

.1

.1

.1

.1

.1

.1

Aug.

0.1
.1
.1
.1
.1

.1

.1

.1

.1

.1 

.1

.1 

.1

.1
. -1 

.1

.1 

.1

.1
  1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

Sept.

0,1
.1
.1
.1
.1

.1

.1

.1

.1

.1 

.1

.1 

.1

.1

.1 

.1
  .1 

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

NOTE. Gage read almost daily from April 7 to June 21,1920; remainder of time read at intervals of several 
days to a week. Discharge interpolated for days when gage was not read.

Monthly discharge of Deweese Creek near Alcova, Wyo., for the years ending Sept. 30,1919
. and 1920.

Month.

1919.

May......................................................

July......................................................

The period.........................................
1920.

May......................................................

July......................................................

September. ..............................................

Discharge in second-feet.

Maximum.

2.7 
4.6 
.2 
.2 
.1 
.1

26.0 
38.0 
38.0 
2.7 
.1 
.1

Minimum.

0.2 
.2 
.2 
.1 
.1 
.1

0.1 
8.4 
2.7 
.1 
.1 
.1

Mean.

1.87 
1.92 
.20 
.11 
.10 
.10

12.1 
20.2 
21.5 
1.94 
.10 
.10

Run-oft in 
acre-feet.

Ill
118 

12 
7 
6 
6

260

720 
1,240 
1,280 

119 
6 
6

3,370

NOTE. Figures have been changed slightly to conform to computation rules used by United States Geo­ 
logical Survey.

SAND CREEK NEAB ALCOVA, WYO.

LOCATION. About sec. 25, T. 28 N., R. 85 W., at Weaver ranch, 20 miles southwest 
of Alcova, Carbon County. No tributary between station and Pathfinder reser­ 
voir, the flow line of which is half a mile below.

DRAINAGE ABBA. 70 square miles (measured on base map of Wyoming; scale, 
1:500,000).
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RECORDS AVAILABLE. April 1, 1915, to September'30, 1920.
GAGE. Vertical staff; read by Clarence Burch.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 28 second-feet from

Sand Creek, all above the station. 
REGULATION. None. 
COOPERATION. Complete records furnished by United States Reclamation Service.

Daily discharge, in second-feet, of Sand Creek near Alcova, Wyo., for the years ending
Sept. SO, 1919 and 1920.

Day.

1919. 
1..........
2..........
3..........
4...........
5..........

6..........
7..........
8..........
9..........

10..........

Day.

1920. 
1..........
2..........
3..........
4.......... 
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

Apr.

6.6 
6.6 
6.6 
5.0 
5.0

3.7 
6.6 
6.6 
6.6 
6.6

Apr.

12.0 
6.6 
6.6 

12.0 
8.9

59.0 
36.0 
12.0 
6.6 
6.6

1.3 
1.8 
1.8 
1.3 
6.6

May.

1.8 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.3

3.6 
6.6 
6.6 

12.0 
6.6

May.

5.0 
5.0 
2.0 
2.0 
5.0

3.7 
2.0 
2.0 
2.0
2.0

June.

3.6 
3.6 
3.6 
3.6 
3.6

3.6 
3.6 
3.6 
3.6 
3.6

3.6 
3.6 
3.6 
3.6
3.6

Day.

11 
12 
13 
14 
15

16 
17 
18 
19 
20

July.

0.1 
.1 
.1 
.1 
.1

.1 

.1 

.2 

.1 

.1

.1 

.1

.1 

.1

1919.

Aug.

1.3 
1.3 
1.3 
1.3 
1.3

1.3 
1.3 
1.3 
1.3 
1.3

1.3 
1.3 
1.3 
1.3 
1.3

Sept.

0.2 
.2 
.2 
.2 
.2

.2 

.2 

.2 

.2

.2

.2 

.2 

.2 

.2 

.2

Apr.

X

11.4 
6.6 
6.6 
6.6 
5.0

5.0 
6.6 
3.7 
5.0 
3.7

May.

2.0 
1.4 
1.4 
1.4 
1.4

1.4 
6.6 
6.6 
1.4 
1.4

Day.

1920. 
16
17.....
18....
19.... 
20....

21....
22
23.......... 
24
25

26.
27
28....
29....
30....

Apr

1.3 
2.6 
8.9 
6.6 

12.0

1.8 
1.3 
1.8 
1.3 
1.3

1.3 
1.3 
1.8 
2.6 
1.0

NOTE.  No flow May 29 to Sept. 30, 1919.

Monthly discharge of Sand Creek near Alcova, Wyo., for the 
and 1920.

Month.

April.......
May........

July........

September. .

The period 

April...........
May

July........

September..

The period

1919.

1920.

Discharg

Maximum. ]

11.4 
6.6 
0 
0 
0 
0

59 
12 
4.9 
.2 

1.3 
.2

Day.

1919. 
21
82.....
83.....
84.....
85.....

87.....
J8.....
89.....
to.....
U.....

May.

1.3 
1.0

i!o
3.6 
3.6 
3.6 
3.6 
3.6

3.6 
3.6 
3.6 
3.6 
3.6 
3.6

June.

3.6 
3.6 
3.6 
4.9 
3.6

4.9 
3.6 
4.9 
4.9 
3.6

1.8 
.1 
.1 
.1 
.1

Apr.

3.7 
3.7 
3.7 
3.7 
3.7

3.7 
3.7 
3.7 
 > 0
5.0 .

fuly.

0.1 
.1 
.1 
.1 
.1

.1 

.1 

.1 

.1 

.1

.1 

.1 

.1 

.1 

.1 
1

Aug.

1.3 
1.3 
1.3 
1.3 
1.3

1.3 
.2 
.2 
.2 
.2

.2 

.2 

.2 

.1 

.1

May.

1.4 
1.4 
1.4 
1.2 
1.2

1.2 
1.4 
1.2

Sept.

0.2 
.2 
.2 
.2 
.2

.2 

.2 

.2 

.2 

.2

.2 

.2 

.2 

.2 

.2

years ending Sept. 30, 1919

o in second-feet.

'jnimrim.

3.7 
0 
0 
0 
0 
0

1 
1

0 
0 
1 
1 
1 
2

Mean.

5.32 
2.13 
0 
0 
0 
0

7.53 
2.95 
3.25 
.10 
.94 
.20

Run-off in
acre-feet.

317 
131 

0 
0 
0 
0

448

448 
181 
193

' 6 
58 
12

898

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.
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SWEETWATER RIVER NEAR ALCOVA, WYO.

LOCATION. In sec. 17, T. 29 N., R. 86 W., at Schoonmaker ranch, 27 miles west of
Alcova, Natrona County. Backwater from Pathfinder reservoir comes to a point
5 miles below. Nearest tributary, Dry Creek, enters 6 miles below. 

DRAINAGE A^REA. 2,270 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE. August 28, 1913, to September 30, 1920. 
GAGE. Vertical staff on left bank at old bridge abutment 200 feet above footbridge;

read by W. H. Grieve.
DISCHARGE MEASUREMENTS. Made from footbridge or by wading. 
CHANNEL AND CONTROL. Bed composed of gravel. Control 25 feet downstream at

small rapids which change during high water. Banks are high and not subject
to overflow. 

ICE. Stage-discharge relation seriously affected by ice; observations discontinued
during winter. 

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 170 second-feet from
Sweetwater River, above the station. The original diversions below the station
have been inundated by the Pathfinder reservoir. 

REGULATION. None. 
COOPERATION. Complete records furnished by United States Reclamation Servj.ce.

Daily discharge, in second-feet, of Sweetwater River near Alcova, Wyo.,for the years ending
Sept. 30, 1919 and 1920.

Day. *

1918-19. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

45
46
48
48
45

45
48
43
48
48

48
48

Mar.

94
94
85
94
94

80
105
80
80
80

80
77
82
77
77
82

Apr.

80
80
80
94
150

186
215
249
209
179

147
147
131
131
124

126
131
119
113
105

110
126
199
259
278

267
270
288
288
261

May.

236
208
199
192
179

168
160
155
144
137

134
129
113
113
108

103
94
103
100
103

97
97
97
94
110

110
113
108
110
100
94

June.

100
110
147
122
105

105
110
105
87
75

63
55
41
39
37

37
39
43
43
45

39
30
33
29
26

30
20
18
16
18

July.

19
19
19
21
9

8
4
3
3
3

3
3
3
2
2

18
9
3
3
2

2
2
2
2
2

2
2
2
4
3
4

Aug.

3
2
8
8
2

2
3
3
3
3

3
2
2
2
2

2
2
2
3
2

2
2
2
2
2

2
2
2
2
2
2

Sept.

2
2
2
2
2

2
2
2
2
3

7
7
7
6
7

7
6
8
8
8

9
16
18
18
16

15
13
14
14
14
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Daily discharge, in second-feet, of Sweetwater River near Alcova, Wyo., for the years 
ending Sept. 30,1919 and 1920 Continued.

Day.

1920. 
1. .........
9

3..........
4..........
5..........

6..........
7..........

9..........
10..........

11..........
12..........
13..........
14..........
15..........

Apr.

201
129
93

117

165
174
760

1 040i',m
1 CQA

1,560
864
966

1,060

May.

323
471
666

1,170

1,610
1,230
1,250
1 9ttfl

1,370
1 J.CA

1,420
1,410
1,170
1,120

June.

1,160
1,160
1,060

988
QQ7

Q1 1

7Kft

760
70.1
OO1

QA.1

fiAQ

880
QQQ

QKK

July.

181
168
148
142

112
100

Qq

91
89
83
74
72

Aug.

qo
01

40
38
36

qq

35
38
00

41

41
36
45
45
47

Sept.

41

33
35
33

qfi

36
38
qc

qo

qo

qq

32
qO

 IK

Day.

1920.
16..........
17..........
18..........
19..........
20..........

21 ..........
22..........
23
24..........
25..........

26..........
27..........
28..........
29..........
3(1
01

Apr.

1,180
1,180

876
333
266

227
221
227
252
255

248
231
215
212
218

May.

829
816
802
802
888

950
1 000
1,060

QQQ

1,120

1,180
1,190
1,170
1,180
1,180
1,190

June.

713
833
705
564

474
426
369
350
330

311
284
277
274

July.

70
70
66
68
57

55
44
51
33
40

41
36
33
42
40
35

Aug.

47
42
45
50
49

38
40
38
40
40

40
36
41
42
41
32

Sept.

31
31
32
28
27

29
27
29
27
28

28
25
25
27
28

Monthly discharge of Sweetwater River near Alcova, Wyo., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19. 
October 1-12. ............................................
March 16-31 ..............................................
April.....................................................

July.....................................................

September. ..............................................

1920. 
April.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

48 
105 
288 
236 
147 
21 

8 
18

1,580 
1,610 
1,160 

212 
50 
42

Minimum.

43 
77 
80 
94 
16 
2 
2 
2

93 
323 
248 
33 
31 
25

Mean.

46.7 
85.1 

171 
129 
58.9 
5.9 
2.6 
8.0

545 
1,080 

674 
83.8 
40.1 
31.8

Run-off in, 
acre-feet.

1,110 
2,700 

10,200 
7,930 
3,500 

363 
160 
476

32,400 
66,400 
40,100 
5,150 
2,470 
1,890

148,000

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.

HORSE CREEK NEAR ALCOVA, WYO.

LOCATION. About sec. 22, T. 30 N., R. 85 W., at highway bridge near Bothwell 
ranch, 16 miles west of Alcova, Natrona Cqunty. No tributary between station 
and Pathfinder reservoir, the flow line of which is half a mile below gage.

DRAINAGE AREA. 119 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. March '23, 1915, to September 30, 1920.
GAGE. Vertical staff on right bank at lower side of bridge; read by S. A. Sanford.
DISCHARGE MEASUREMENTS. Made from single-span bridge or by wading.
CHANNEL AND CONTROL. Bed composed of coarse gravel; control a short distance 

below gage.
ICE. Stage-discharge relation seriously affected by ice; observations discontinued.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 11 second-feet from 

Horse Creek.
REGULATION. None.
COOPERATION. Complete records furnished by United States Reclamation Service.
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Daily discharge, in second-feel, of Horse Greek near Alcova, Wyo.,Jor the years ending Sept.
30, 1919 and 1920.

Day.

1919. 
1.. ........
2..........
3..........
4..........
5........

6........
7........
8........
9..........

10..........

11.... .
12..........
13..........
14......
15........

16..........
17..........
18..........
19......
20.........

21 ....
22..........
23...... .
24...... .
25........ .

26........
27........
28.......
29........ .
30..........
31 ......

Apr.

5.8
5.8
5.8
5.8
5.8

2.2
2.3

13.6
11.0
11.0

<; o
5.8

11.0
8.2
5 0

5 0

5 0

5.8
5.8
5.8

5.8
5.8
2.2
2.2
2.2

2.2
2 9
9 9

2 9

2 9

May.

2.2
2.2
2.2
2.2
2.2

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

June.

1
1
1

1
1

1

{
1

1
1

1

}
1

1

1
1

July.

1
1
1
1
1

1

1
1
1

1 i

1
1

1
1
1
1
1

'1

1

1

1
1

Aug.

1

1

1

1

1
1
1

1
1

1

1

Sept.

1
1
1

1
1

l
1

1
1
1

1

1

1

1
1
1
1
1

1
1

1
1

Day.

1920. 
1.. ........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19
20..........

91

22..........
23..........
24..........
25..........

26..........
97

28..........
29..........
30..........
31..........

Apr.

18
18
22
28
28

38
22
55
60
52

28
12
15
15
30

22
22
30
30
45

0
0

28
18
18

12
12
7.1

12
12

May.

12
30
50
48
52

30
30
30
40
28

55
60
30
20
22

22
28
18
40
28

12
12
12
12
7.1

7.1
7.1
7.1
4.6
4.6
4.6

June.

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.6
4.6
4.6

4.0
4.0
4.0
4.0
4.0

3.5
3.5
3.5
3.5
3.5

3.0
3.0
3.0
3.0
3.0

July.

2.5
2.5
2.5
2.5
2.5

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

Aug.

2
2
2
2
2

2
2

2

2
2

2
2 "

2
2
2
2

3
3
3
3
3

3
3
3
3
3
3

Sept.

3
3

3
3

3

3

3
3

3
3
3
3

3
3
3
3
3

3
3
3
3
3

Monthly discharge of Horse Creek near Alcova, Wyo.,for the years ending Sept. 30,1919 and
1920.

Month.

1919. 
April....................................................
May.....................................................
June.................. . .. . .......
July.....................................................
August ........................................... i .......
September. ............................ .................

The period .........................................

1920. 
April....................................................
May.....................................................
June.....................................................
July.....................................................
August ..................................................
September ................. ...i. ..........................

TMlfl norlnrl

Discharge in second-feet.

Maximum.

13.6 
2.2 
1 
1 
1 
1

60 
60 
4.6 
2.5 
3 , 
3

............

Minimum.

2.2 
1.0 
1 
1 
1 
1

0 
4.6 
3.0 
2.0 
2 
3

Mean.

5.46 
1.19 
1.0 
1.0 
1.0 
1.0

23.6 
24.6 
4.05 
2.08 
2,4 
3.0

Run-off in 
acre-feet.

325 
73 
60 
61 
61 
60

640

1,400 
1,51ft 

241 
128 
148 
179

3,61&

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.

CANYON CREEK NEAR ALCOVA, WYO.

LOCATION. About sec. 2, T. 28 N., R. 85 W., at Irvine ranch, 12 miles southwest of 
Alcova, Carbon County. No tributary between station and Pathfinder reservoir, 
the flow line of which is 1 mile below gage.

DRAINAGE AREA. 54 square miles (measured on base map of Wyoming; scale, 
1:500,000).
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RECOBDS AVAILABLE. April 1, 1915, to September 30, 1920.
GAGE. Vertical staff; read by F. J. Irvine.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 3.9 second-feet from

Canyon Creek, and 13 second-feet from tributaries entering above. 
REGULATION. None. 
COOPERATION. Complete records furnished by United States Reclamation Service.

Daily discharge, in second-feet, of Canyon Creek near Alcova, Wyo., for the years ending
Sept. 30, 1919 and 1920.

Day.

1919. 
1... ........
2...........
3...........
4...........
5...........

6...........
7...........
8..........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

16...........
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Apr.

6.3
6.0
5.6
5.6
5.6
6.0*

6.0
6.3
4.7
5.6

6.3
6.7
6.7
6.7
7.3

6.3
6.3
7.7
9.4
9.4

8.1
7.3
6.3
5.6
7.3

6.0
5.6
4.7
3.7
3.1

May.

3.1
2,8
3.1
3.1
3.1

5.1
3 7
3.3
3 1
3.1

1.9
1.5
1.2
1.1
1.1

1.2
1.8
2.5
3.1
3.1

2.5
7
1
j
j

9

.3

.2

.3

June.

0.3
.3
.2
.3
.5

.5

.4

.3

.1
0

0
0
0.
0
0

0
0
0
7.7
3.1

1.5
.5
.3
.1

0

0
0
0
o
0

July.

0
0
0
0
.7

1.1
1.1
.7
.6
.4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.2

.5

.3

0
0
0

Aug.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

Sept.

0
0
0
0
0

0
0
0
.9

1.2

1.5
1.1
.9
.5

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Day.

1920.

4...........
5...........

6...........
7...........

g
10...........

11...........
12...........
11
14...........
15...........

16...........
17...........
18...........
19
20...........

21...........
22...........
OQ

24...........
25...........

26...........
27...........
27...........
9Q

30...........
01

Apr.

8.6
7.9
7.2
7,6

132

98
215
236
236
140

61
30
56

113
109

90
56
36
53
49

61
57
53
45
40

29
30
40
45
33

May.

72
286
202
127
179

127
68
84
76
71

158
128
82
58
t;i

44
40
40
33
23

36
24
15
11
8.3

7.6
7.2
6.2
5.9
5.9
fi t;

June.

7  >

6.5
3.6
6.2
5.9

5.9
5.6
5.1
3.8
4.6

3.4
1.5
1.5
2.2

3 A

1.8
1.8
1.5
2.4
1.8

1.5
1.3
1.1
2.6
2.6

2.6
.9

.9
1.5

July.

1.5
1.5
1.5
2.4
2.2

2.2
2.2
1.5
1.5
1.8

1.3
1.3
1.5
2.2
2.4

2.4
2.4
2.4
2.4
3.2

2 4
2.4
2.4
2.4
2.4

2 6
2.2
1.5
1.1
.4

0

Aug.

0
0
0
0
0

0
0
0
.6

1.3

1.1
1.1
.4

0
0

0
0
0
0
0

.9

.6
0
0
0

0
1.1
1.8
2.4
2.4
2.9

Sept.

 > Q

, 2.9
2.9
2.9
3.4

3.2
3.4
3.2
2.9
2.9

2 6
2.4
2.4
2.4
2.4

2.6
2.4
2.4
2.4
2.4

2.4
2.4
2.6
2.9
2.9

2.6
2.4
2.4
2.4
2.4

Monthly discharge of Canyon Creek, near Alcova, Wyo., for the years ending Sept. 30,1919
and 1920.

Month.

1919. 
April.....................................................
May.....................................................

July......................................................

The period. ........................................

1920. 
April.....................................................
May......;..............................................

July.....................................................

Discharge in second-feet.

Maximum.

9.4 
5.1 
7.7 
1.1 
0 
1.5

236 
286 

7.2 
3.2 
2.9 
3.4

Minimum.

3.1 
.1 

0 
0 
0 
0

7.2 
5.9 
.4 

0 
0 
2.4

Mean.

6.27 
1.85 
.54 
.18 

0 
.20

72.5 
67.2 
3.04 
1.92 
.54 

2.68

Run-off in 
acre-feet.

373 
114 
32 
11 
0 

  12

542

4.310 
4,130 

181 
118 
33 

159

8,930

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.
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BATES CREEK NEAR CASPER, WYO. 
LOCATION. About sec. 12, T. 31 N., R. 82 W., near mouth of creek, 21 miles southwest

of Casper, Natrona County. 
DRAINAGE AREA. 383 square miles (measured on base map of Wyoming; scale,

1:500,000).
RECORDS AVAILABLE. April 10, 1916, to September 30, 1920. 
DIVERSIONS. Prior to July 1,1919, adjudicated diversions of 74 second-feet from Bates

Creek, all above station. 
COOPERATION. Complete records furnished by United States Reclamation Service.
Daily discharge, in second-feet, of Bates Creek near Casper, Wyo., for the years ending Sept.

30, 1919 and 1920

Day.

1919. 
1..............
2..............
3..............
4..............
5..............

6.............. 
7.............. 
8..............
9...... 
10..............

Day.

1920. 
1.... ...........
2...............
3...............
4...............
5...............

6............... 
7...............

9...............
10...............

11...............
12...............
13...............
14...............
15...............

Apr.

11
17
11
11
11

11 
17 
17
11 
11

Apr.

13
3
3
77
13

98 
165
Qft7

328
425

135
123
227
v<n

May.

50
VI

29
11
11

9 
9 
5
4 
2

May.

625
425
QOQ

450
728

1,730 
1,380
790

1,050 
955

1.080
7W
600
575
374

r

1 
11 ....
12....
13 ....
14
15....

16 
17 
18....
19
20

June.

165
165
1OQ

135
148

48 
48

48 
33

17
2
1

>ay.

919.

July.

Apr.

17
21
11
11
21

17 
9 
29
44 
33

I

1 
16....
17....
18....
19....
20....
21 
22 
23....
24 
25, 
26.....
27.....
28.....
29.....
30.....
31.....

May.

2

>ay.

920.

Dt

19 
21.....
22.....
23.....
24.....
25.....
26 
27 
28
29 
30 , 
31.

Apr.

400
374
328
307
307
180
67 
67
40
67
48
33
67
135
110

*y-

19.

.

May.

265
350
575
575
575
550 
502 
425
475 
450
400
227
208
293
208
165

Apr.

63
57
44
79

286
319 
63 
100
191 
71

June.

1
2
3
2
2
2 
3 
2
2 
2
2
3
2
2
2

May.

July.

26 
26 
26
3

NOTE. No flow May 12 to Sept. 30,1919, July 1-20 and July 25 to Sept. 30,1920.

Monthly discharge of Bates'Creek near Casper, Wyo., for the years ending Sept. 30, 1919
and 1920.

Month.

1919. 
April....................................................
May.....................................................

July.....................................................

1920. 
April....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

319 
50 
0 
0 
0 
0

425 
1.730 

165 
26 
0 
0

Minimum.

9 
0 
0 
0 
0 
0

3 
165 

1 
0 
0 
0

Mean.

53.8 
5.3 
0 
0 
0 
0

 

171 
598 
33.9 
2.6 
0 
0

Run-off 
in

acre-feet.

3,200 
326 

0 
0 
0 
0

3,530

10,200 
36,800 
2,020 

160 
0 
0

49,200

NOTE. Figures have been changed slightly to conform to computation rules used by "United States 
Geological Survey.
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DEER CREEK AT GLENROCK, WYO.

LOCATION. In sec. 4, T. 33 N., R. 75 W., near mouth of creek at Glenrock, Converse
County. 

DRAINAGE AREA. 63 square miles (measured on base map of Wyoming; scale, 1:500,-
000).

RECORDS AVAILABLE. April 11, 1916, to September 30,1920. 
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 48 second-feet from

Deer Creek, all above the station. 
COOPERATION. Complete records furnished by United States Reclamation Service.
Daily discharge, in second-feet, of Deer Creek at Glenrock, Wyo.,for the years ending Sept.

30, 1919 and 1920.

Day.

1919. 
1. .........
2..........
3..........
4.. ........
5..........
6..........
7..........

9..........
10..........
11..........
12..........
13..........
14..........
15..........
16..........
17..........
18..........
19..........
20..........
21..........
22..........
23..........
24..........
25..........
26..........
27..........
28..........
29..........
30..........
31 ..........

Apr.

74
86
80
32
25
40

6
16
22
16
22
40
86
93
74
70
70
86

208
329
456
540
524
414
498
498
468
428
374
348

May.

314
314
323
250
259
301
301
270
250
240
250
270
290
314
290
221
192
150
130
124
117
104
98

104
110
98

117
104
98

117
98

June.

98
104
104
92
92
81
92
71
66
61
61
57
53
53
34
27
27
24
24
19
14
14
7
4
2
2
1
1
1
1

July.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Aug.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
2
2
2
2
2
2
2

Sept.

2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
5
5
5
5
5
5
5
5
5
5
5
5
5

Day.

1920. 
1- .........
2..........
3..........
4..........
5..........
6..........
T. .........
8. .........
9..........

10..........
11..........
12..........
13..........
14..........
15..........
16..........
17..........
18...........
19..........
20..........
21..........
22..........
23..........
24..........
25..........
26..........
27..........
28..........
29..........
30..........
31..........

Apr.

4
4
5
8

13
8
8

77
162
488
92

108
127
65

340
117
100
149
44
18
18
24
22

138
175
117
100
117
127
138

May.

138
252
697
922
947

1,630
1.750
1.600
1,750
1,930
2,030
1.880
1,550
1,680
1,320
1,650
1,220
1.420
1,370
1,100
1,120
1,020

846
897
871
797
616
488
517
100
77

June.

92
65
65
52
16
58
71

127
.79

100
71
18
40
57
65
35
17
8
3
4
3
3
3
2
2
1
1
1
1
1

July.

1
1
2
2
2
3
3

10
7

22
27
17
22
35
44
44
27
10
4
3
3
2
2
1
1
1
1
1
1
1
1

Aug.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
3
3
3
4
2
2
2
2
3
3
3

Sept.

3
4
3
3
4
3
4
7
7

10
4
7
3
3
3
4
4
7
7
4
3
3
3
3
4
3
7
7
4
4

Monthly discharge of Deer Creek at Glenrock, Wyo., for the years ending Sept. 30, 1919
and 1920.

Month.

1919. 
April..... ................................................
May....

July......................................................

September...............................................

The period.........................................

1920. 
April............. ........................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

540 
323 
104 

0 
2 
5

488 
2,030 

127 
44 

4 
10

Minimum.

6 
98 

1 
0 
0 
2

4 
77 

1 
1 
1 
3

Mean.

201 
201 
42.9 
0 
.52 

3.5

97.1 
1,100 

35.4 
9.7 
1.7 
4.5

Run-off 
in 

acre-feet.

12,000 
12,400 
2550 

0 
32 

208

27,200

5,780 
67,600 
2,110 

596 
105 
268

76,500

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.

102724 23 WSP 506  19
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BOXELDER CREEK NEAR CAREYHTTRST, WYO.

LOCATION. About sec. 7, T. 33 N., R. 73 W., near mouth of creek, 1£ miles east of
Careyhurst, Converse County. 

DRAINAGE AREA. 193 square miles (measured on base map of Wyoming; scale,
1 : 500,000). 

RECORDS AVAILABLE. May 17 to October 31, 1911; April 9, 1916, to September 30,
1920. 

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 80 second-feet from
Boxelder Creek, all above the station. 

COOPERATION. Complete records furnished by United States Reclamation Service.

Daily discharge, in second-feet, of Boxelder Creek near Careyhurst, Wyo.,for the years ending
Sept. 30, 1919 and 1920.

Day.

1919. 
1. .........
2..........
3..........
4.......... 
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

23
23
31

43

35
35
20
20
20

20
20
20
20
20

9
9

23
43
94

111
181
169
169
169

248
248
169
137
122

May.

119
111

87
ou
80

72
63
53
43
43

53
43
35
31
27

27
17
14
9
9

9
4
4
4
4

4
4
4
4
4
4

June.

4
4
4

4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

July.

4
4
4

4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4
4

Aug.

4
4
4

4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4
4

Sept.

4
4
4

4

4
4

4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

Day.

1920. 
1. .........
2..........
3..........

5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
I Q

19
20..........

21..........
99
23..........
24..........
25..........

26..........
27..........
28..........
29..........
in
31..........

Apr.

4
4
4
4 
4

4
4
6

76
282

128
82
71
88

11K

147
120
65
65
76

135

102
76
70

60
76
76

120
120

May.

102
222
392
415 
645

922
887
8S7

1.010
1,000

1.350
1.420
1.040

887
850

767
667
850
850
826

802
767
695
695
777

777
705
742
525
525
525

June.

477
402
392

318

295
272
272
233
222

147
120
120
120
88

76
65
65
37
25

25
25
25
25
25

12
12
12
12
12

July.

12
12
12
4 
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4
4

Aug.

4
4
4
4 
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
1 4' 4

4

4
4
4
4
4
4

Sept.

4
4
4
4 
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4
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Monthly discharge of Boxelder Creek near Careyhurst, Wyo.,for the years ending Sept. 30,
1919 and'1920.

Month.

1919. 
April.....................................................
May......................................................

July......................................................

The period....... ..................................

1920. 
April.....................................................
May......................................................

July......................................................
August...................................................

The period .........................................

Discharge in second-feet.

Maximum.

248 
119 

4 
4 
4 
4

282 
1.420 

477 
12 

4 
4

Minimum.

9 
4 
4 
4 
4 
4

4 
102 

12 
4 
4 
4

Mean.

75.9 
34.4 

4 
4 
4 
4

76.9 
759 
143 

4.8 
4 
4

Run-off in 
acre-feet.

4,520 
2,120 

23& 
246 
246 
23&

7,610

4,580 
46,700 
8,510 

295 
246 
238

60,600

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.

LA PRELE CHEEK NEAR DOUGLAS, WYO.

LOCATION. In sec. 6, T. 31 N., R. 73 W., just above high-water line of La Prele 
reservoir, 16 miles southwest of Douglas, Converse County. Nearest tributary, 
an unnamed stream 1 mile above.

DRAINAGE AREA. 136 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. August 25, 1919, to September 30, 1920.
GAGE. Gurley watei-stage recorder on right bank; inspected by Wayne Kennedy.
DISCHARGE MEASUREMENTS. Made from cable 50 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of well-compacted sand and gravel, appar­ 

ently permanent. Low-water control, concrete slab 1£ feet wide near cable; 
high-water control 150 feet downstream at rapids which should be permanent. 
Banks subject to overflow at stage of 6 feet, but entire flow passes under cable.

EXTREMES OP DISCHARGE. Maximum stage during year from high-water mark of 
May il, 11.4 feet (discharge from extension of rating curve, 1,220 second-feet); 
minimum stage, 3.29 feet on October 2 (discharge, 0.4 second-foot).

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. Prior to July 1, 1919, there were adjudicated diversions of 42 second- 

feet from La Prele Creek above station, and 36 second-feet below.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well denned. 

Operation of water-stage recorder satisfactory except for short periods, as shown 
in footnote to daily-discharge table. Daily discharge ascertained by applying 
to rating table daily mean gage height obtained by inspection of recorder graph. 
Records good.

COOPERATION. Field data furnished by Douglas Reservoirs Co. Check measure­ 
ments made by United States Geological Survey.
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Discharge measurements of La Prele Creek near Douglas, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919.

12
25

1920.
Oct. 11

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
3.16
3.23
3.28

3.42
63.66
63.96

Dis­ 
charge.

Sec.-ft. 
0.3
.4
.4

1.0
6.1
8.4

Date.

1920. 
Jan. 24
Feb. 7
Mar. 9

30

30

Made by  

.....do.................

.....do.................

F. M. Atkinson. .......

Gage 
height.

Feet. 
i>3.96

3.62
3.70
3.69
8.54
6.94
3.74

Dis­ 
charge.

Sec.-ft. 
6.8
5 7

8.4
9.3

542
334
11.5

a Engineer, Douglas Reservoirs Co. 6 Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of La Prele Creek near Douglas, Wyo., for the years ending
Sept. SO, 1919 and 1920.

Day.

1919. 
1..............
2..............
3. .............
4..............
5..............

'6..............
7..............

ro
10.............

Day.

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

0.3

Oct.

0.4
.4
1.0
1.2
1.2

1.2
1.1
1.1
1.2
1.6

2.0
2.0
2.0
2.0
2.0

1.8
1.6
1.6
2.3
2.9

2.3
1.6
1.5
1.4
1.6

1.7
1.6
3.4
2.1
3.2
5.0

Sept

0

Nov.

6.7
5.0
4.7
5.2
6.0

6.0
5.0
5.0
5.0
5.0

5.0
5.0
6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.0

5.0
4.0
3.0
2.0
2.0

.3 11

.4 12

.3 13

.4 14

.4 15

.4 16

.4 17

.4 18

.4 19

.4 20

Dec.

2
2
3
3
3

3
3
3
2
1

1
1
1
1
1

1
1
2
2
2

2
2
3
3
4

4
5
6
7
8
8

Day

1919

Jan.

8
7
5
4
4

3
3
2
2
2

2
3
4
5
5

6
7
7
8
8

7
7
7
7
8

9
9
10
7
6
6

Feb.

6.0
6.0
7.0
6,0
7.0

5.0
6.0
8.0
8.0
10

14
15
15
3.4
5.0

11
9
6
2.7
1.2

2.0
1.2
1.1
2.7
8.0

9.0
7.0
3.9
6.0

Aug.

0.4

Mar.

1.6
1.6
1.6
3.0
1.0

9
11
10
9
9

10
11
12
15
14

18
16
12
9
10

10
13
15
14
12

12
12
12
12
11
12

Sept

0.

Apr.

11
11
11
18
18

19
20
34
55
90

80
72
67
80
109

134
114
114
114
114

114
90
63
67
59

56
59
76
109
104

4 21.
4 22.
4 23.
4 24.
4 25.

4 26.
4 27.
4 28.
4 29.
4 30.

31.

May.

205
340
415
400
538

660
622
604
660
622

900
825
622
522
475

445
475
554
554
538

506
522
475
475
490

490
422
385
370
355
370

Day.

1919.

June.

312
257
218
192
162

150
140
129
114
99

76
63
52
45
39

33
22
16
16
18

16
14
12
10
15

14
10
13
11
10

July.

9
10
9
9
9

9
10
10
10
10

10
11
12
10
10

12
17
16
15
13

12
12
10
9
11

10
12
9
7
7
6

Aug.

0.5

.4

.4

.4

.3

.3

.3

Aug.

7.0
7.0
6.0
5.0
4.7

4.7
4.4
4.2
4.4
4.7

4.7
3.9
3.2
3.0
2.6

2.9
2.9
3.0
3.4
4.2

4.4
4.4
3.9
3.9
3.7

5.0
8.0
8.0
5.0
4.7
3.7

Sept.

0 4
.5
.5
.5
.5

.5

.4

.5

.5

.5

Sept.

4.4
5.0
4.7
4.7
4.7

4.7
5.0
6.0
6.0
6.0

6.0
6.0
6.0
5.0
5.0

5.0
4.7
4.7
4.2
3.9

3.9
3.9
4.*
4.2
3.9

3.4
3.4
3.4
3.4
3.4

NOTE. Stage-discharge relation affected by ice Nov. 6-14 and Nov. 30 to Jan. 27; discharge computed 
from discharge measurements, daily gage heights, and temperature records. Recorder not in operation 
Oct. 15-17, Nov. 15-21,25-29, Dec. 1-6,11-14, Apr. 18-20, June 20-22, July 4-10; discharge interpolated.



PLATTE RIVER BASIN. 293

Monthly discharge of La Prele Creek near Douglas, Wyo.,for the years ending Sept. SO,
1919 and 19%0.

Month.

1919. 
August 25-31.............................................

1919-20.

February. ...............................................

April. ...................................................
May. ....................................................

July.....................................................

The year. ..........................................

Discharge in second-feet.

Maximum.

0.5
.5

5.0 
6.7 
8 

10 
15 
18 

134 
900 
312 

17 
8 
6

900

Minimum.

0.3 
.3

0.4 
2.0 
1 
2 
1.1 
1.0 

11 
205 

10 
6 
2.6 
3.4

.4

Mean.

0.37 
.42

1.81 
5.25 
2.90 
5.74 
6.63 

10.3 
69.4 

511 
75.9 
10.5 
4.54 
4.63

59.5

Run-off 
in

acre-feet.

5.1 
25.0

111 
312 
178 
353 
381 
633 

4,130 
31,400 
4.520 

646 
279 
276

43,200

WAGON HOTTND CREEK NEAR LABONTE, WYO.

LOCATION. About sec. 36, T. 31 N., R. 71 W., at Eastman ranch, near mouth of
creek, 3 miles east of Labonte, Converse County. 

DRAINAGE AREA. 145 square miles (measured on base map of Wyoming; scale,
1: 500,000).

RECORDS AVAILABLE. April 11, 1916, to September 30, 1920. 
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 24 second-feet from

Wagon Hound Creek, all above the station. 
COOPERATION. Complete records furnished by United States Reclamation Service.

Daily discharge, in second-feet, of Wagon Hound Creek near Labonte. Wyo..for the years 
ending Sept. SO, 1919 and 1920.

Day.

1919. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
'SS. .........
30..........
31..........

Apr.

7
8
7
7

7
7
7
7
8

9

14
16
14

17
17
17
37
73

112
117
122
79
w

88
73
83
46
34

May.

20
17
7
2
2

2
1
1
1
2

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

June.

0
0
0
0
0

0
0
0
2
2

2
2
1
1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

July.

0
0
0
0
0

0
0
0
0
0

0
0
0

. 0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

29

Aug.

1
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

Sept.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Day.

1920.

2..........
3..........

1 5..........

6..........
7..........
8..........
9..........
10..........

11
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

91

22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30
31..........

Apr.

5

5
6
6

6
9
9

23
214

122
73
73
101
176

359
197
43
23
167

1Q7

148
130
130
83

58
58
176
359
OQO

May.

273
611
678
620
783

850
823
774
793
774

907
9D7
812
668
649

475
438
486
438
350

233
197
197
176
107

107
73
47
28
93

19

June.

19
19
19
19
19

19
19
15
10
6

3
2
1
1
1

1

1

1

5

5
33
311
115
93

July.

5
5
5
5
5

5
5
5
5

, 5

5
5
5
3
3

2
2
2
2
1

1
1
1
5
1

1
1
1
1
1
1

Aug.

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

,1
1
1
1
1

1
1
1
1
1

1
138
138
12
2
2

Sept.

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1
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Monthly discharge of Wagon Hound Creek neqr Labonte, Wyo., for the years ending
Sept. 30, 1919 and 1920.

Month.

1919

May.....................................................

July.....................................................

The period..... ....................................
1920. 

April....................................................
May.....................................................

July.....................................................

September. ..............................................
The rjeriod. ........................................

Discharge in second-feet.

Maximum.

122 
20 

2 
29 

1 
0

359 
907 
311

138 
1

Minimum.

5 
0 
0 
0 
0 
0

5 
19 

1 
1 
1 
1

Mean.

36.7 
1.77 
.37 
.94 
.03 

0

108 
462 
22.4 
3.1 

10.3 
1.0

Run-off 
in acre- 

feet.

2,180 
109
22 
58 
2 
0

2,370

6,430 
28,400 
1,330 

191 
633 
60

37.000

NOTE. Figures have been changed slightly to conform to computation rules nsed by United States 
Geological Survey.

LABONTE CREEK NEAR LABONTE, WYO.

LOCATION. About sec. 15, T. 31 N., R. 71 W., at Sod en ranch, near mouth of creek,
2 miles east of Labonte, Converse County. 

DRAINAGE AREA. 270 square miles (measured on base map of Wyoming; scale,
1:500,000).

HECORDS AVAILABLE. April 12, 1916, to September 30, 1920. 
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 43 second-feet from

Labonte Creek, all above the station. 
COOPERATION. Complete records furnished by United States Reclamation Service.
Daily discharge, in second-feet, of Labonte Creek near Labonte, Wyo., for the years 

ending Sept. SO, 1919 and 1920.

Day.

1919. 
1..........
2..........
3..........
4.... ...:..
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

30
30
34
38
45

49
54
59
64
77

83
99

108
123
134

148
189
211
233
284

284
233
233
276
240

309
381
333
260
233

May.

226
189
148
83
99

148
108
83
83
83

83
77
70
70
64

59
49
49
41
34

34
28
25
16
13

11
8
6
6
2
2

June.

2
2
1
1
1

1
1
1
2
2

1
1
1

' 1
1

1
1
1
1

683

49
41
41
25
22

16
8
2
2
1

July.

1
1
1

309
34

28
22
18
1 ft

13

9
9
9

2
2
2
2
2

1
1
1
1
1

1
1
1

41
41

Aug.

28
28
22
18
13

9
9
6
2
1

1
^
^

1
1

1

1
1
1
1
 I

1
1
1
1
1
1

Sept.

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1

1
1
1
1
1

Day.

1920. 
1.... ......
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

20
20
20
27
27

35
45
85

113
150

85
85

137
167
252

355
335
315
230
275

355
190
167
125
152

137
137
137
315
335

May.

437
750

1,220
1,120
1,300

1,640
1.450
1,350
1,140
1,240

1,620
2,380
2,500
2,120
1,840

1,180
1,030
1,000

877
855

812
770
645
580
540

520
500
458
396
396
355

June.

315
315
315
315
315

94
137
103
94
85

76
62
62
57
57

57
57
45
45
45

45
45
45
45

103

137
76
62

113
70

July.

45
45
45
57
45

45
70
70
55
55

55
55
55
55
55

55
55
55
55
55

55
55
55
55
55

55
103
85
70
70
70

Aug.

55
55
55
55
55

55
55
55
70
70

55
55
55
55
55

55
70
70
55
70

70
55
55
55
55

55
55
70
70
55
55

Sept.

35
35
26
26
20

20
15
15

-15
15

15
0
0
0
0

0
0

70
26
9

9
5
5
5
5

5
5
5
5
5

4

NOTE. Gage-height record interpolated Apr. 2-18,1919.
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Monthly discharge of Ldbonte Creek near Ldbonte, Wyo., for the years ending Sept. SO,
1919 and 1920.

Month.

1919.

May......................................................
June......................... .
July......................................................

1920.

June................... ..... ... ..
July......................................................

The period............... ..........................

Discharge in second-feet.

Maximum.

381 
226 
683 
309 

28 
1

355 
2.500 

315 
103 
70 
70

Minimum.

30 
2 
1 
1 
1 
1

20 
355 

45 
45 
55 

5

Mean.

162 
64.4 
30.4 
18.9 
5.1 
1.0

161 
1.070 

113 
58.4 
58.9 
15.0

Run-off 
in acre- 

feet.

9.640 
3,960 
1.810 
1,160 

314 
60

16,900

9,580 
65,800 
6,720 
3,590 
3,620 

893

90,200

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.

HORSESHOE CREEK NEAR GLENDO, WYO.

LOCATION. About sec. 26, T. 29 N., R. 68 W., at Hauf ranch, near mouth of creek, 4
miles southeast of Glendo, Platte County. 

DEAINAGB AREA. 203 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE. April 16,1916, to September 30,1919. 
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 86 second-feet from

Horseshoe Creek, all above station. 
COOPERATION. Complete records furnished by United States Reclamation Service.

Daily discharge, in second-feet, of Horseshoe Creek near Glendo, Wyo., for the year ending
Sept. SO, 1919.

Day.

1. .........
2..........
3..........
4.. ........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

Apr.

5
5
5

14

30
37
44
53
63

75
88

103
122
141

May.

122
122
122
112
112

112
103
88
63
63

58
58
53
53
53

June.

12

7
7
5

3
2
2
2

1
1
1
0
0

July.

0
0

141
23
14

5
2
2
0
0

0
0
0
0
0

Aug.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Sept.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Day.

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
V\
31..........

Apr.

161
161
161
161
141

141
141
141
122
122

122
161
161
141
141

May.

53
49
44
44
37

37
30
30
30
23

18
16
16
16
14
14

June.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

July.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

Aug.

0
0
0
0
0

0
0
0
0
0

0
0

0
0
0

Sept.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
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Monthly discharge of Horseshoe Creek near Glendo, Wyo.,for the year ending Sept. 30,1919 .

Month.

April....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

161 
122 

12 
141 

0 
0

Minimum.

5 
14 
0 
0 
0 
0

Mean.

99.1 
56.9

. 1.8 
6.0 
0 
0

Run-off in
acre-feet.

5.900 
3,500 

107 
369 

0 
0

9,880

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.

COTTONWOOD CREEK NEAR WENDOVER, WYO.

LOCATION. About in sec. 16, T. 27 N., R. 67 W., near mouth of creek, 1J miles south
of Wendover, Platte County. 

DRAINAGE AREA. 150 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE. April 19, 1916, to September 30, 1920. 
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 31 second-feet from

Cottonwood Creek, all above the station. 
COOPERATION. Complete records furnished by United States Reclamation Service.

Daily discharge, in second-feet, of Cottonwood Creek near Wendover, Wyo., for the year 
ending Sept. 30, 1919 and 1920.

Day.

1919. 
1. .........
2.......... 
3.......... 
4.......... 
5..........

6..........
7.......... 
8..........
9.......... 

10..........

11.......... 
12.......... 
13.......... 
14.......... 
15..........

16.......... 
17..........
18.......... 
19..........
20..........

21..........
22.......... 
23.......... 
24..........
25.......... 

26..........
27..........
28.......... 
29..........
30..........
31..........

Apr.

2.6
2.6 
2.6 
2.6 
2.6

2.6
2.6 
2.6
2.8 
2.8

2.8 
2.8 
2.8 
2.8 
2.8

2.8 
2.8
3.2 
3.2 
3.5

3.5
3.8 
3.5 
3.5
3.5 

3.5
3.2
3.2 3.2'

3.2

May.

3.2
3.2 
3.2 
3.2 
3.5

3.5
3.2 
3.2 
3.5 
3.5

3.5 
3.5 
3.5 
3.5 
3.5

3.5 
3.5
3.5 
3.5 
3.5

3.5
3.5 
3.5 
3.5
3.5 

3.5
3.2
3.2 
3.2
3.5
3.5

June.

S 5

3.5 
3.2 
3.2 
3.2

3.2
3.2 
3.2 
3.2 
3.2

3.2 
3.2 
3.2 
3.2 
3.2

3.2
.8
.4 
.4 
.4

.2

.2 

.2 

.2

.2 

.2

.2

.2 

.2

.2

July.

n 9
.2 
.2
.2 
.2,

.2

.2 

.2 

.2 

.2

.2

.2 

.2 

.2 

.2

.2 

.2

.2 

.2

.2

.2

.2

.2 

.2

.2 

.2

.2

.2

.2

.2

Aug.

0.2
.2 
.2 
.2 
.2

.2

.2 

.2 

.2 

.2

.2 

.2 

.2 

.2 

.2

.2 

.2

.2 

.2 

.2

.2

.2

.2 

.2

.2

.2

.2

.2

Sept.

0 0
.2 
.2 
.2 
.2 
.2

.2 

.2 

.2

.2

.2 

.2 

.2 

.2 

.2

.2

.2

.2

.2 

.2

.2 

.2

.2

.2

.2

.2 

.2

.2

Day.

1920. 
1. .........
2.......... 
3.......... 
4.......... 
5..........

6..........
7.. ........ 
8..........
9.......... 
10..........

11.......... 
12.......... 
13.......... 
14.......... 
15..........

16.......... 
17..........
18.......... 
19..........
20..........

21..........
22.......... 
23.......... 
24..........
25.......... 

26..........
27..........
28.. .......... 
29.. ........
30..........

Apr.

2
2 
2 
2 
2

2
2 
2
2 
2

2
2 
2 
2 
2

2 
2
2 
2 
2

2

2 
2
2 

2
2
2

27

May.

29
94 
94 

116 
138

138
116 
164 
134
122

122 
379 
396 
372 
254

254 
254
254 
206 
156

142
142 
122 
116
29

29
29
34 
25
25
14

June.

15
13 
12 
14 
11

11
11 
11 
6 
5

5 
5 
5 
5
4

4 
4
4 
6 
6

4
4 
4 
4
4 

4
3
3 
3
4

July.

4
4 
4 
4 
4

4
4 
4 
4 
4

4 
4 
4 
4 
4

4 
4
3 
3 
3

3
3 
3

3

3
2 
2
2

Aug.

2
2 
2 
2 
2

2
2 
2 
2
2

116
2 
2 
2 
2

2 
2
2 
2 
2

2
2 
2

2 

2
2
5

2

Sept.

2
2 
2 
2 
2

2
2 
2 
2 
2

2 
2 
2 
2 
2

2 
2
2 
2 
2

2
2 
2 
2
2

2
2
2 
2
2
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Monthly discharge of Cottonwood Creek near Wendover, Wyo.,for the years ending Sept. SO,
1919 and 1920.

Month.

1919. 
April.....................................................

July.....................................................

The period. ........................................

1920.

July.....................................................

Discharge in second-feet.

Maximum.

3.8 
3.5 
3.5 
.2 
.2 
.2

27 
396 

15 
4 

116 
2

AfinimiTm.

2.6 
3.2
.2 
.2 
.2 
.2

2 
14 
3 
2 
2 
2

Mean.

3.00 
3.41 
1.86 
.20 
.20 
.20

2.8 
145 

6.5 
3.4 
5.8 
2.0

Run-off in 
acre-feet.

179 
210 
111 

12 
12 
12

536

167 
8,920 

387 
209 
357 
119

10,200

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.

LARAMIE RIVER NEAR GLENDEVEY, GOLD.

LOCATION. In SW. J sec. 25, T. 10 N., R. 76 W., at highway bridge 3 miles east of 
Glendevey, Larimer County. Nearest tributary, Nunn Creek, enters just above 
station.

DRAINAGE AREA. 101 square miles (measured on topographic map).
RECORDS AVAILABLE. June 24, 1904, to October 31, 1905; August 18, 1910, to Sep­ 

tember 30,1920. (Records for 1914, 1915, 1917, 1918, published only by State 
, engineer.)

GAGE. Bristol float-type water-stage recorder installed April 26, 1919, at right bridge 
abutment to replace Bristol pressure gage used previously; inspected by E. L. 
Farnham.

DISCHARGE MEASUREMENTS. Made from four-span bridge or by wading.
CHANNEL AND CONTROL. Bed composed of boulders and sand. Control is boulder 

riffle just below bridge; practically permanent.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1920, 

from water-stage recorder, 4.6 feet at 9 p. m. June 8 (discharge, 1,180 second-feet). 
Minimum discharge occurred during winter.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued.
DIVERSIONS. Court decrees for diversion of 49 second-feet from Laramie River and 

545 second-feet from tributaries entering above. Of the latter amount 400 second- 
feet represent diversions into Cache la Poudre basin. In addition, there is a con­ 
ditional decree for an amount not exceeding 1,235 second-feet for diversion 
through Laramie-Poudre tunnel. During 1919 a total of 21,000 acre-feet were 
diverted into Cache la Poudre basin, and during 1920, 26,548 acre-feet.

REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Op­ 

eration of water-stage recorder not satisfactory during 1919; satisfactory during 
1920. Daily discharge ascertained by applying to rating table daily mean gage 
height obtained by inspection of recorder graph. Records poor for 1919, excellent 
for 1920.
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Discharge measurements of Laramie River near Glendevey, Colo., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Apr. 26

Aug. 27
Sept. 28

Made by  

.....do..................
P V Hodges
J. H.Bailyo. ..........

Gage 
height.

Feet. 
1.92
1 93
.82
.79

Dis­ 
charge.

Sec.-ft. 
116
127
17.6
16.1

Date.

1920.
May 28

Made by  

J.B.Spiegel...........
.....do..................

Gage 
height.

Feet. 
2.99
4.00
1.30

Dis­ 
charge.

Sec.-ft. 
397
856
49.6

a State hydrographer.

Daily discharge, in second-feet, of Laramie River near Glendevey, Colo., for the years ending
Sept. SO, 1919 and 1920.

Day.

1919. 
1............
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Apr.

ion

104
69
CO

63

May.

Q9

82
107
140
160

171
1 f\fl

i *\n
i *\n
150

150
150
1 *\n
ififi
1 fin

91 ft.
9<*7

260
O7ft
9Qft

Of|T|

300
OQE

OQK

Ofin

O1f|

Oflfi

290
ocn
97f|

260

June.

240
99fl

190
i *in
120

116

19ft
100

136

140
138
126
136

117

110
100

07

74
63
57
57
CO

CA

48
EA

48
AQ

July.

AQ

48
50
46
40

39
OQ

OO

98
97

26
OQ

97

28
97

91
91

21
oo
91

20
17
16
16
16

16
17
1 Q

19
OQ

0,1

Aug.

28
42
45
26
OO

oo

22
21
21

21
Oft

20
20
19

1Q

20
21
91
1Q

19
18
19
19
20

18
17
14
17

' 18
18

Day.

1920. 
1... .........
2. ...........
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29
30............
31............

Apr.

480
565
588
610

May.

565
452
452
452
588

730
805
930
955
830

880
855
780
680
610

588
492
472
432
359

410
470
520
520
500

440
420
395
370
432

June.

429
410
350
291
227

191
166
156
149
154

149
147
133
125
142

132
136
140
152
122

117
100
108
108
127

122
96
81
75
79
79

July.

80
74
75
81
73

66
64
62
74
74

62
69
52
50
52

51
49
45
45
79

90
74
66
56
47

45
55
70
80
56
45

Aug.

34
34
37
35
36

44
45
44
55

51
45
44
41
40

39
54
76
50
42

41
47
50
44
47

44
35
34
32
30

NOTE. Recorder not in operation May 11-16,18-23,25-30, June 1-6, 8,9,18-22, Aug. 7-15, 23,1919; June 3, 
21-27,1920; discharge estimated for 1919; determined by comparison with flow at station near Woods for 1920

Monthly discharge of Laramie River near Glendevey, Colo., for the years ending Sept. SO,
1919 and 1920.

Month.

1919. 
April 26-30.... ...........................................

June....................... .............................
July.....................................................

The period. ........................................
1920. 

May 28-31. ...............................................

July......................................................

Discharge in second-feet.

Maximum.

130 
310 
240 

50 
45

610 
955 
429 
90 
76

Minimum.

52 
82 
48 
16 
14

480 
359 

75 
45 
30

Mean.

83.6 
213 
110 
27.6 
21.6

561 
579 
161 
63.3 
43.1

Run-off In
acre-feet.

828 
13,100 
6,540 
1,700 
1,330

23,500

4,450 
34,500 
9,900 
3,890 
2,560

55,300
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LARAMIE RIVER NEAR JELM, WYO.

LOCATION. In sec. 15, T. 12 N., R. 77 W., at highway bridge at Boswell ranch, a 
quarter of a mile below Colorado-Wyoming line and 4 miles south of old Jelm, 
Albany County. Stuck Creek enters 1 mile upstream.

DRAINAGE AREA. 297 square miles 1 (measured on topographic maps).
RECORDS AVAILABLE. May 7, 1911, to September 30, 1920. From June 22, 1904, to 

October 31, 1905, station maintained at Decker ranch, half a mile south of State 
line. Records at two stations are comparable, as there are no tributaries or diver­ 
sions of any account between them.

GAGE. Friez water-stage recorder installed April 26, 1919, on downstream side of 
center pier, and referred to same datum as staff gage at right abutment used 
previously; inspected by Mrs. C. D. Oviatt.

DISCHARGE MEASUREMENTS. Made from two-span bridge or by wading.
CHANNEL OR CONTROL. Bed composed of gravel. Control a short distance down­ 

stream; practically permanent. Left bank is overflowed at gage height 3.0 feet; 
flow passes through three well-defined high-water channels.

EXTREMES OP DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 2.65 feet from 4 to 6 a. m. May 26 (discharge, 780 second- 
feet) ; minimum discharge occurred during winter.

Maximum stage during year ending September 30, 1920, from high-water mark, 
4.2 feet at noon June 8 (discharge, 3,840 second-feet); minimum discharge occurred 
during winter.

1904-1905, 1911-1920: Maximum stage in 1920; minimum discharge occurred 
during winter.

ICE. Stage-discharge relation seriously affected by ice; observation discontinued 
during winter.

DIVERSIONS. Between station near Glendevey and this station there are court 
decrees for diversion of 292 second-feet from Laramie River and 329 second-feet 
from intervening tributaries.

JlEGULATiON. Diurnal fluctuation during spring caused by alternate melting and 
freezing of mountain snow.

-ACCURACY. Stage-discharge relation practically permanent; shifted slightly during 
high water in 1920. Rating curve well defined; applied indirectly for shifting 
control May 21 to June 24, 1920. Operation of water-stage recorder fairly satis­ 
factory, except as shown in footnote. Daily discharge ascertained by applying 
to rating table daily mean gage height as obtained by inspection of recorder graph. 
Records good, except for periods of no gage heights, for which they are fair.

 COOPERATION. Station maintained in cooperation with State engineer of Colorado.

Discharge measurements of Laramie River near Jelm, Wyo., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Apr. 26
Aug. 27

Made by 

J H.Bailyo. ..........

Gage 
height.

Feet. 
1.75
.75
.72

Dis­ 
charge

Sec.-ft. 
270
34.0
26.1

Date.

1920.
May 27

Made by 

P. V. Hodges..........

Gage

Feet. 
2.90
3.50
1.22

Dis­ 
charge.

Sec.-ft. 
1.090
2.130

111

a State hydrographer. 
1 Revised measurement.
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Daily discharge, in second-feet, of Laramie River near Jelm, Wyo., for the years ending
Sept. 30, 1919 and 1920.

Day.

1919. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10. ........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

250

301
317
244
198
182

May.

185
1QQ

225
245
260

265
255
245
245
9.115

245
250
265
280
320

380
420
442
530
542

554
578
618
646
700

692
676
708
692
RQ9

584

June.

407

448
415
370
309

305
QUO

325
334
334

330
325
317
301
305

9Q7

278
274
268
250

234
222
210
1QS

185

182
174
162
154
147

July.

142
180
190
180
140

190
111
104
95
86

80
75
74
73
79

71
70
70
fia
66

60
67
66
60
55

V)

50
53
64

107
140

Aug.

107
114
109
95
78

fit)
64
62
66
67

64
57
53
50tin

4.S

46
40
48
41

38
36
36
36
38

36
OO

'33
31
90

28

Sept.

28
99

29
29
30

<in
30
31
31
38

38
36
38
36
30

28
26
39
52
67

67
67
48
40
37

38
38
33
34
07

\ 
Day.

1919-20. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

36
35
34
38
38

38
39
39
40
40

41
41
42
42
43

44
45
46
46
46

47
50
48
48
50

50
45
45
45
40
40

May.

100
100
120
150
200

240
230
234
285
317

285
264
247
240
240

247
274
390
448
548

716
910
865
990

1,200

1,500
1,160
1.270
1,520
1,500
1,500

June.

1,480
1,340
1,280
1,320
1,500

1,600
1,750
1,920
2,130
2,050

2,000
2,020
1,950
1,880
1,710

1,560
1,360
1,240
1,120
1,010

1,020
970

1,090
1,090
1,050

930
920
883
812
796

July.

756
708
611
500
430

430
380
310
300
280

244
224
212
201
193

207
250
234
212
193

193
180
182
190
212

204
180
162
152
142
138

Aug.

130
244
395
348
247

159
135
123
123
116

107
104
102
98
98

98
107
313
289
224

118
100
85
75
68

80
85

100
120
105
84

Sept.

73
73
73
73
73

73
73
72
70
68

70-
75
75
74
70

64
62

114
91
78

73
8fr
93
95
89
80-
74
71
64
58-

NOTE. Recorder not in operation May 3-17, June 22-24, July 13-18, Sept. 1-5, 11-19, Oct. 5-17, 26-31, 
1919; May 1-7, May 30 to June 8, July 4-10, Aug. 22 to Sept. 17, Sept. 26, 27,1920; discharge determined by 
comparison with records of flow of Laramie River near Woods.

Monthly discharge of Laramie River near Jelm, Wyo., for the years ending Sept. SO,
1919 and 1920.

Month.

1919. 
April 25-30...............................................
May.....................................................

July.....................................................

The period.........................................

1919-20.

May .....................................................

July.....................................................

Discharge in second-feet.

Maximum.

317 
708 
497 
190 
114 
67

50 
1,520 
2,130 

756 
395 
114

Minimum.

182 
185 
147 
50 
28 
26

Mean.

249 
425 
282 
91.8 
54.9 
37.8

......................

34 
100 
796 
138 
68 
58

42.6 
590 

1,390 
284 
148 
75.9

Run-off in
acre-feet.

2,960 
26,100 
16,800> 
5,640 
3,380 
2,250

57,ioa

2,620 36.300- 
82,700 
17,500 
9,100 
4,520

LARAMIE RIVER AND PIONEER CANAL NEAR WOODS, WYO.

LOCATION. In sec. 36, T. 14 N., R. 77 W., at diversion dam for Pioneer canal, 2 miles 
above Woods post office, Albany County. Nearest important tributary, Fox 
Creek, enters 3 miles above.

DRAINAGE AREA. 409 square miles (measured on base map of Wyoming; scale, 
1:500,000).
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RECORDS AVAILABLE. April 16, 1912, to September 30, 1920. From July 1, 1890, 
to June 30, 1892, April 12, 1896, to September 30, 1900, and May 7 to November 
11,1911, a station was maintained at Woods Landing in sec. 11, T. 13 N., R. 77 W. 
Records not directly comparable, as Fox Creek enters between, and a few small 
ditches divert water.

GAGE. Bristol float type water-stage recorder installed May 8,1920, to replace Bristol 
pressure gage, whose datum is crest of dam; inspected by employee of Laramie 
Water Co. Gage was moved September 23,1915, to upper wing wall of headgates, 
and although actually above canal intake it still indicates flow over dam, as it is 
in pool formed by diversion dam. Gage originally at left end of dam just below 
Pioneer canal headgates. Chain in Pioneer canal is at Johnson bridge, 1$ miles 
below intake; read by employee of Laramie Water Co.

DISCHARGE MEASUREMENTS. Made from cable 2,000 feet above dam. Measurements 
of Pioneer canal made at Johnson bridge, and this quantity is subtracted from 
flow at cable to determine flow at diversion dam.

CHANNEL AND CONTROL. Channel at gage is pool formed by concrete diversion dam 
2 feet high. Control is dam itself and is permanent. Banks are high and not 
subject to overflow. Bed of canal composed of shale which changes somewhat; 
control at concrete drop, 1 mile downstream.

EXTREMES OP DISCHARGE. 1919: (Laramie River) maximum stage during year from 
water-stage recorder, 1.5 feet from noon to 4 p. m. May 23 and 24 (discharge, 720 
second-feet); minimum discharge September 28 estimated at 4 second-feet.

(Pioneer canal) maximum stage recorded, 2.28 feet May 27-29 (discharge, 148 
second-feet); minimum discharge, 0, except for small amount of leakage through

1920: (Laramie River) maximum stage during year, 3.35 feet at 3 p. m. June 
9 (discharge, 2,320 second-feet); minimum stage, 0.06 foot August 19 (discharge, 9 
second-feet).

(Pioneer canal) maximum stage recorded, 4.6 feet May 29 (discharge, 595 
second-feet); minimum stage, canal dry except for small amount of leakage 
through headgates.

1912-1920: Maximum stage during period, 4.4 feet from 8 a. m. to noon June 
23, 1917 (river discharge, 3,310 second-feet; combined discharge, 3,820 second- 
feet); combined minimum discharge occurred during winter. (Pioneer canal) 
maximum stage recorded, 5.8 feet June 19, 1917 (discharge, 818 second-feet); 
minimum discharge, 0, except small amount of leakage through headgates.

ICE. Stage-discharge relation affected by ice; records discontinued during winter.
DIVERSIONS. By decree of district court dated December 27, 1912, adjudicated 

diversions of approximately 10 second-feet from Laramie River between the 
State line and Pioneer dam, exclusive of the Pioneer canal, which has decrees 
for 282 second-feet.

REGULATION. None, as pond above dam is too small to have any appreciable effect 
on flow. Whenever canal headgates are closed discharge over dam increases.

ACCURACY. Laramie River: Stage-discharge relation practically permanent; opera­ 
tion of canal headgate has slight effect on gage. Operation of water-stage recorder 
satisfactory except as shown in footnote to daily-discharge table. Daily discharge 
ascertained by applying to rating table daily mean gage height obtained by inspec­ 
tion of recorder graph. Records good for 1919 and excellent for 1920.

Pioneer canal: Stage-discharge relation slightly shifting. Rating curve well 
defined; applied indirectly June 6-15, 1919. Gage read to hundredths once 
daily during 1919 and from May 24 to June 24, 1920; remainder of 1920 gage read 
at irregular intervals. Records good for 1919 and fair for 1920.

COOPERATION. Gage-height records furnished by Laramie Water Co.
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Discharge measurements of Laramie River near Woods, Wyo., during the years ending
Sept. SO, 1919 and 1920.

Date

1919. 
Apr. 2

26
July 16

Made by  

P.V.Hodges..........

P V TTnncrp^

Gage 
height.

Feet. 
0.47
1 05

ID

Dis­ 
charge.

Sec.-ft. 
Ill
OQK

. 24.6

Date.

1920. 
May 8
Sept. 19

Made by 

P V Qlodi^es

Gage 
height.

Feet. 
1.06

OQ

Dis­ 
charge.

Sec.- ft. 
371
75

Daily discharge, in second-feet, of Laramie River near Woods, Wyo., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.. ...........................................
2.............................................
3.............................................
4.............................................
5.............................................

6.............................................
7.............................................
8.............................................
9.............................................
10.............................................

11.............................................
12.............................................
13.............................................
14.............................................
15.............................................

16.............................................
17.............................................
18.............................................
19
20.............................................

21.............................................
22.............................................
23.............................................
0,4

OS

26.............................................
97

28.............................................
29.............................................
OA

11

Oct.

68
68
68
68
68

68
68
68
68
68

63
53
53
KC

55

51
44
53
11
51

44
33
44
44
u\

26
Af)

44
44
37
36

Apr.

on
96
81
105
105

153
145
60
76
68

87
65
65
68
70

66
80
100
110
110

150
160
170
ion
200

345
321
226
181
142

May.

203
231
213
194
252

258
258
242
242
217

247
208
222
242
302

365
399
412
462
530

545
560
560
600
600

600
522
600
640
640
545

June.

"412

412
412
412
333

399
333
302
284
284

333
284
185
194
177

194
185
165
161
169

165
138
118
105
102

96
96
90
78
63

July.

51
51
65
71
63

46
40
29
31
28

29
19
8
6
20

20
20
19
19
20

15
12
8
9
15

22
19
20
10
15
63

Aug.

Ill
76
51
37
26

10
8
8

20
12

9
9
12
29
29

20
15
14
22
15

12
10
10
10
12

13
13
13
11
9
8

Sept.

6
8
9
9

10

10
10
11
15
9

9
12
36
34
30

26
24
37
40
36

36
36
18
10
8

9
9
4
5
8

Day.

1920. 
1............

3............

5............

6............
7............
8............
g

10............

11............
12............
10

14............
1 K

May.

314
385

448
412
412
441
600

484
412
365
365
358

June.

1,830
1.520
1,340
1,200
1,380

1,470
1,650
1,920
2,100
2,010

1,830
1,830
1,740
1,650
1,560

July.

680
640
537
462
392

321
258
208
177
165

173
153
128
111
102

Aug.

58
76

111
121
84

63
46
44
55
63

71
76
55
37
33

Sept.

.
55
53
55
55

55
65
60
60
51

55
68
71
65
55

Day.

1920. 
16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

May.

385
455
720
920

1,120

1,340
1,560
1,520
1,600
1,830

1,920
1,520
1,470
1,600
1,880
1 920

June.

1,380
1,200
1,120
1,120

920

880
880
840
920
960

920
800
840
760
680

July.

Ill
157
138
128
105

99
87
87
87

105

135
105
76
68
55
55

Aug.

31
22
19

9
24

111
63
40
33
31

42
42

118
105
90
65

Sept.

55
51
60
87
71

60
53
68
68
68

78
71
58
55
46

NOTE. Recorder not in operation Oct. 1-9,1918; Apr. 13-25, June 2-3, Aug. 18-20,22-31, Sept. 2-8,10-16, 
18-26, 28-30,1919; discharge determined by comparison with flow of Laramie River near Jelm and Little 
Laramie River near Filmore. «
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Monthly discharge of Laramie River near Woods, Wyo., for the years ending Sept. 30,
1919 and 1920.

Month.

1918-19.

April.....................................................
May......................................................

July......................................................

1920. 
May 4-31.................................................
June.....................................................
July......................................................

September ...............................................

Discharge in second-feet.

Maximum.

68 
345 
640 
412 

71 
111 

40

1,920 
2.100 

680
121 

87

Minimum.

26 
60 

194 
63 
6 
8 
4

314 
680 

55 
9 

46

Mean.

52.7 
130 
391 
223 
27.8 
21.1 
17.5

956 
1,310 

197 
59.3 
60.8

Run-off in
acre-feet.

3,240 
7,740 

24,000 
13,300 
1,710 
1,300 
1,040

53,100 
78,000 
12,100 
3,650 
3,620

150,000

Discharge measurements of Pioneer canal near Woods, Wyo., during the years ending
Sept. SO, 1919 and 1920.

Date

1919.

26

11
Julv 16

Made by 

P.V.Hodges..........

.....do..................

.....do..................
P. V. Hodges..........

Gage 
height.

Feet.

1.55

1.30

Dis­ 
charge.

Sec.-ft. 
a 3. 9

<»5
72
72
44.2

Date.

1920.

27
June 22
July 30
Sect. 19

Made by 

.....do..................
P.V.Hodges..........
.....do..................

Gage 
height.

Feet.

3.36
2.36
1.85
.88

Dis­ 
charge.

Sec.-ft.

321
168
94
18.6

a Leakage through headgates.

Daily discharge, in second-feet, of Pioneer canal near Woods, Wyo., for the years ending
Sept. 30, 1919 and 1920.

Day.

1919. 
1.... .......
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........

11
14...........
15...........

16...........
17...........
1 C

19
20...........

91

99

23...........
24...........
25...........

26...........
27...........
9ft

29...........
on
0-1

Apr.

4

»

5

May.

2
2
2
2
9

16
16
41
46
34

34
46
46
46
71

94
94
105
105
105

105
120
134
114
134

141
148
148
104
77
77

June.

74
74
74
74
74

74
72
72
72
72

72
72
72
72
94

67
52
KO

52
62

62
65
71
71
69

64
64
64
64
63

July.

63
65
65
65
64

64
64
64
64
62

47
47
47
34
37

44
44
44
44
44

44
44
44
38
35

35
35
35
36
36
37

Aug.

43
56
62
62
62

62
62
62
62
60

24
23
30
30
30

30
28
26
26
26

26
26
26
26
26

23
20
20
20
20
20

Sept.

20
20
20
20
20

20
20
20
24
29

29
25
2
2
2

2
2
2
12
31

31
31
31
31
31

31
30
30
30
30

Day.

1920. 
1. ...........
2............
3............
4............
5............

6............
7............
8............
9............
10.....*......

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

May.

4
4
4
4
4

4
4
4
48
56

79
79
79
79
79

82
85
88
90
93

96
106
106
165
195

311
328
399
595
260
260

June.

363
345
345
345
363

363
363
345
345
345

345
345
345
345
328

328
311
277
188
165

158
158
158
195
190

185
180
180
180
177

July.

174
171
168
165
160

155
151
144
137
136

135
133
131
130
127

114
137
136
133
130

126
122
118
114
110

106
101
100
98
96
96

Aug.

96
96

106
106
104

102
100
98
96
93

90
90
90
90
86

82
79
52
74
84

106
96
90
64
48

48
48
48
28
28
28

Sept.

25
23
23
22
22

22
22
91

20
20

19

18
1 ft

17

17
16
16
17
16

15
14
14
13
13

19

11
11
10
10
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Monthly discharge of Pioneer canal near Woods, Wyo., for the years ending Sept. 30,1919
and 1920.

Month.

1918-19.

April.. ...................................................

July.....................................................
August. ..................................................
September. ........... r ..................................

1920. 
May......................................................

July.....................................................

September ...............................................

Discharge In second-feet.

Maximum.

- 148 
94 
65 
62 
31

595 
363 
174 
106 
25

Minimum.

2 
52 
34 
20 

2

4 
158 
96 
28 
10

Mean.

o2
4 

72.2 
68.5 
48.1 
36.1 
20.9

122 
275 
131 
78.9 
17.2

Run-oft 
in 

acre-feet.

123 
238 

4,440 
4,080 
2,960 
2,220 
1,240

7,500 
16,400 
8,060 
4,850 
1,020

37,800

Combined monthly discharge of Laramie River and Pioneer canal near Woods, Wyo., for 
the years ending Sept. 30, 1919 and 1920.

Month.

1918-19. 
October. .................................................
April.....................................................
May......................................................

July......................................................

September. ..............................................

1920. 
May......................................................

July......................................................

The period.................... .....................

Discharge in second-feet.

Maximum.

70 
350 
748 
483 
136 
156 
67

2,230 
2,440 

854 
227 
104

Minimum.

28 
64 

196 
136 
40 
28 
26

304 
857 
151 

71 
56

Mean.

54.7 
134 
463 
292 
75.9 
57.2 
38.4

1,010 
1>590 

328 
138 
78

Run-off 
in 

acre-feet.

3,360 
7,970 

28,500 
17,400 
4,670 
3,520 
2,280

62,100 
94,600 
20.200 
8,500 
4,640

190,000

NOTE. Discharge for May, 1920, represents discharge for entire month. Flow of Laramie River May 1-3 
estimated at 300 second-feet.
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LAKAMIE RIVER AT TWO RIVERS, WYO.

LOCATION. In sec. 5, T. 17 N., R. 74 W., at highway bridge at Two Rivers, Albany 
County. Nearest tributary, Little Laramie River, enters a quarter of mile below.

DRAINAGE AREA. 1,290 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE^ May 6, 1911, to October 31, 1912; October 1, 1913, to Sep­ 
tember 30, 1920. Station maintained by State engineer during 1913 and 1914.

GAGE. Friez water-stage recorder on left bank installed May 2, 1920, 45 feet down­ 
stream from bridge and site of Bristol gage used from 1915 to 1919; inspected by 
J. A. Doherty. Datum unchanged since 1915. Gage used in 1912 was referred 
to datum 0.74 foot lower. Gage on left bank 400 feet above bridge used during 
1913 and 1914.

DISCHARGE MEASUREMENTS. Made from cable 350 feet upstream from gage.
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifting between 

narrow limits. No well-defined control. Banks are high and not subject to 
overflow.

EXTREMES OP DISCHARGE. Maximum stage for year ending September 30, 1919, 
not given as gage did not operate during period of high water; minimum stagey 
0.68 foot Aug. 29 to Sept. 2 (discharge, 2 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 5.75 feet for several hours on June 12 (discharge, 1,980 second-feet); 
minimum discharge probably occurred during winter.

1911-1920: Maximum stage recorded during period, 6.4 feet June 22, 1917 
(discharge, 2,600 second-feet); minimum discharge, zero, September 22 to 25,1911.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. By decree of district court dated December 27, 1912, adjudicated 
diversions of 414 second-feet from Laramie River between this station and station 
near Woods.

REGULATION. Operation of ditches above station affects low-water flow.
ACCURACY. Stage-discharge relation shifted slightly during 1919. Rating curve 

used during 1919 well defined; applied indirectly for shifting control during 
high water; curve used during 1920 well defined. Staff gage read three times 
a week during greater part of 1919; operation of water-stage recorder satisfactory 
during 1920. Daily discharge ascertained by applying to rating table daily 
mean gage height obtained from inspection of recorder graph. Records fair for 
1919 and excellent for 1920.

Discharge measurements of Laramie River at Two Rivers, Wyo., during the years ending 
Sept. SO, 1919 and 1920.

Date

1919. 
Apr. 23
June 9 
July 16

Made by 

J. B. Spiegel..........
.....do..................
P.V.Hodges..........

Gage 
height.

Feet. 
1.65
1.88 
.86

Dis­ 
charge

Sec.-ft. 
134
187 
12.5

Date

1920. 
May 1

29 
June 21
Sept. 20

Made by 

.....do.................. 

.....do..................

Gage 
height.

Feet. 
1.61
4.92 
4.18
1.12

Dis­ 
charge.

Sec.-ft. 
140

1,330 
955
47.4

102724 23 WSP 506  20
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Daily discharge, in second-feet, ofLaramie River at Two Rivers, Wyo., for the years end­ 
ing Sept. SO, 1919 and 1920.

Day.

1919. 
1.. .......
2.. .......
3.........
4.........
5.........

6.........
7.........
8.........
9.........
10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
£. .......
IF.. .......
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Apr.

129
129
135

137
137
135

May.

169
169
163

163
163
167
167
167

167

June.

192

127

85

July.

12
13
11
9
8

8
8
7
7
7

6
6
6
6
6
5

Aug.

5
5
10
16
20

24
18
12
10
7

6
6
6
5
5

4
4
4
4
4

4
4
4
3
3

3
3
3
2
2

Sept.

2
2
3
3
4

4
5
5
5
6

6
7
7
6
5

5
5
5
5
5

5
4
4
4
4

4
4
4
3
 

Day.

1920. 
1... ......
2. ........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22.........
23.........
24.........
25.........

29.........
27.........
28.........
29.........
30.........
31.........

May.

132
142
172
193
226

226
204
204
193
204

272
348
285
237
226

215
226
215
237
322

440
605
770
860
960

1.010
1.120
1,350
1,350
1,230
1,290

June.

1,480
1,620
1,700
1,550
1,350

1,180
1,230
1,290
1,410
1,620

1,940
2,030
1,860
1,700
1,780

1,700
1,550
1,350
1,180
1,060

1,010
815
770
725
685

685
685
645
605
605

July.

535
535
500
470
440

385
335
298
248
204

193
172
162
152
142

132
128
113
113
108

105
82
75
74
79

84
109
122
109
104
96

Aug.

92
89
87
84
89

96
92
82
75
80

85
90
85
80
84

75
72
67
64
64

71
77
105
104
77

64
63
87
95
110
120

Sept.

121
109
100
96
96

94
96
102
104
105

105
102
102
94
86

79
72
64
63
56

63
63
59
5*5'

63
66
71
72
75

NOTE. From July 16 to September 30.1019, staff gage read three times a week; discharge interpolated 
for days of missing gage heights. Recorder not in operation May 22, August 10-13, 29-31,1920; discharge 
Interpolated.

Monthly discharge of Laramie River at Two Rivers, Wyo., for the years ending Sept. 30,
1919 and 1920.

Month.

1919. 
July 16-31................................................

The period.. .......................................

1920. 
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

13
24 

7

1,350 
2,030 

535 
120 
121

Minimum.

5 
2 
2

132
605 

74 
63 
55

Mean.

7.8 
6.7 
4.5

499 
1,260 

207 
84.0 
83.0

Run-off in 
acre-feet.

247 
412 
268

927

' 30,700 
75,000 
12,700 
5,160 
4,940

128,000

LARAMIE RIVER AT FORT LARAMIE, WYO.

LOCATION. At highway bridge in sec. 28, T. 26 N., B. 64 W., at Fort Laramie, Goshen 
County. No tributary of importance between station and mouth, 1J miles below.

DRAINAGE AREA. 4,580 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. April 4, 1915, to September 30, 1920.
GAGE. Vertical staff; read by W. J. Waitman.
DISCHARGE MEASUREMENTS. Made from highway bridge.
CHANNEL AND CONTROL. No data.
EXTREMES OF DISCHARGE. Data not available.
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ICE. Stage-disctearge relation seriously affected by ice; observations discontinued. 
DIVERSIONS. By decree of district court dated December 27, 1912, adjudicated

diversions of 905 second-feet between station at Two Rivers and Fort Laramie. 
REGULATION. Flow regulated by Wheatland reservoir, having a capacity of 110,000

acre-feet, located 70 miles upstream in main channel of river. Stored water from
reservoir diverted from river a few miles below reservoir. 

COOPERATION. Complete records furnished by United States Reclamation Service.

Daily discharge, in second-feet, of Laramie River at Fort Laramie, Wyo., for the years 
ending Sept. 30, 1919 and 1920.

Day.

1919. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

120
138
146
152
163

169
174
188
200
200

213
9S1
231
263
276

281
276
259
231
231

231
225
288
281
276

288
288
307
313
288

May.

238
225
225
207
188

188
188
181
138
138

138
99
85
67
67

47
43
33
30
33

30
21
25
25
21

18
18
16
16
16
16

June.

12
12
12
12
12

12
12
12
12
12

85
91
63
30
30

30
21
21
30
30

21
16
16
16
16

16
16
16
16
16

July.

16
16
16
16

820

390
116
91: 63
4S

43
ifi
28
21
63

63
63
50
28
21

16
16
16
16

. 16

16
12
12
12
12
12

Aug.

12
12
16
16
16

16
12
12
12
19

12
10
10
10
10

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12
12

Sept.

12
12
12
12
10

10
10
10
10
10

10
10
10
10
10

10
ie
21
33
33

33
33
33
33
33

33
34
35
34
33

Day.

1920, 
1. .........
oi::::::::::
^
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
is
19..........
20..........

91

22..........
23..........
24..........
25

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

268

AAf\

......

268
288
312
365

May.

425
497
600
847
917

987
1,060
1,200
1,060
1,200

1,300
1,340
1,450
1,520
1,410

1,410
,1,410
1,410
1,380
1,340

1,300
1,200
1,100
987
847

742
672
600
565
530
637

June.

705
742
705
637
637

637
565
497
425
460

497
637
775
950

1,060

1,270
1,410
1,480
1,550
1,480

1,410
1,340
1.200
987
847

637
600
565
530
497

July.

365
288
247
227
247

26S
247
227 ,
192
174

174
147
138
134
121

108
108
108
97
86

76
66
227
160
134

268
227
268
192
160
268

Aug.

97
97
103
108
97

90
86
90
97
103

108
121
134
134
121

108
97
86
86
83

76
70
66
66
76

66
66
134
192
227
174

Sept.

174
174
160
160
160

160
160
174
192
192

174
160
134
129
121

108
97
108
97
8ft

86
83
76
76
76

76
75
76
76
76

Monthly discharge of Laramie River at Fort Laraifiie, Wyo., for the years ending Sept. 30,
1919 and 1920.

Month.

1919. 
April.....................................................
May.....................................................

July.....................................................

The period .........................................

1920. 
May.....................................................

July.....................................................

The period .........................................

Discharge in second-feet.

Maximum.

313 
238 
91 

820 
16 
35

1,520 
1,550 

365 
227 
192

Minimum.

120 
16 
12 
12 
10 
10

425 
425 

66 
66 
76

Mean.

231 
89.7 
23.9 
69.6 
12.3 
20.0

1,030 
858 
185 
105 
123

Run-off in 
acre-feet.

13,7TO 
5,520 
1,420 
4,280 

756 
1,190

26,900

63,300 
51,100 
11,400 
6,460 
7,320

140,000

NOTE. Figures have been changed slightly to conform to computation rules used by United States 
Geological Survey.
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LITTLE LARAMIE RIVER NEAR FILMORE, WYO. *

LOCATION. In sec. 9, T. 15 N., R. 77 W., at private bridge at May ranch, 1£ miles 
south of Filmore, Albany County. No tributary of importance between station 
and junction of North, Middle, and South forks, 4 miles above.

DRAINAGE AREA. 155 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. July 5, 1902, to August 15, 1903; May 14, 1911, to October 31, 
1912; April 1, 1915, to September 30, 1920. State engineer maintained station 
at this point during 1913 and 1914.

GAGE. Vertical staff on downstream side of left bridge abutment; read by Claude 
May. Gage used since April 1, 1915, referred to datum 0.21 foot lower than gage 
at same location used during 1911 and 1912.

DISCHARGE MEASUREMENTS. Made from single-span bridge or by wading.
CHANNEL AND CONTROL. Bed composed of coarse gravel and small boulders; slightly 

shifting at long intervals. No well defined control. During high water there is 
flow through channel around right end of bridge.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 3.45 feet at 8 a. m. May 30 (discharge, 965 second-feet); minimum stage 
recorded, 0.59 foot September 24 and 25 (discharge, 7 second-feet).

Maximum stage recorded during year ending September 30, 1920, 4.55 feet at 
6 a. m. June 10 (discharge, 1,800 second-feet); minimum stage, 0.55 foot on No­ 
vember 9 (discharge, 5 second-feet).

1902, 1903; 1911-1913; 1915-1920: Maximum stage recorded, 4.85 feet at 7 a. m. 
June 14, 1918 (discharge, 1,920 second-feet); minimum stage recorded, 0.25 
foot September 19, 20, 1913 (discharge, 1 second-foot).

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 43 second-feet from the 
Little Laramie above station and 255 second-feet from tributaries entering above.

REGULATION. None.
ACCURACY. Stage-discharge relation shifted slightly during 1920; affected by ice 

during winter. Rating curve well denned; applied indirectly for shifting con­ 
trol September 5-30, 1920. Gage read to hundredths twice daily. Daily dis­ 
charge ascertained by applying mean daily gage height to rating table. Records 
good except during latter part of 1920, for which they are fair.

i
Discharge measurements of Little Laramie River near Filmore, Wyo., during the years end­ 

ing Sept. 30; 1919 and 1920.

Date.

%19.

Made by- Gage 
height.

Feet.
1 QQ

Dis­ 
charge.

Sec.-ft. 
222

Date.

1920.

Sept. 18

Made by 

J. B.Spiegel.... .......
P.V.Hodges..........

Gage 
height.

Feet. 
2.87
.84

Dis­ 
charge.

Sec.-ft. 
604
38.8
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Daily discharge, in second-feet, of Little Laramie River near Filmore,Wyo., for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1....................................

3....................................

5....................................

6....................................
7....................................

9....................................
10....................................
11....................................
12....................................
 IQ

14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
99
23....................................
24....................................
25....................................

26....................................
27....................................
28 ..................... . .
9Q
30....................................
01

1919-20. 
1....................................
2....................................

5....................................

6....................................
7....................................
8....................................
9....................................
10....................................
11....................................
12....................................
13
14....................................
15....................................

16....................................
17....................................
18....................................
10

20....................................

21....................................
22....................................
23....................................
 M

25....................................

26....................................
27....................................
28....................................
29....................................
30...................................
31....................................

oct!

37
37
44
46
59

54
43
41
41
37

35
34
35
35
33

28
40
44
42
VJ

35
34
36
37
35

QC

00

34
OK

Q9
QQ

g
10
10
1°.

14

16
18
16
14
14

1 R

14
16
22
14

16
16
16
26
24

26
36
32
35
39

17
1*
10
9
9

12

Nov.

34
32
34
30
30

30
34

11
14
IQ

12
11

14
g
7
5
7

g
11
19

9
11

Apr.

41
50
40
40
43

34
31
24
24
21

32
40
48
40
33

27
36
52
54
53

62
61
63
59
65

94
87
87
87
Q7

44
vt
44
50
44

61
74
67
55
44

74
55
67
67
55

87
80
64
60
50

40
27
28
27
22

24
25
23
50
61

May.

87
87
87

128
110

87
87
87
94
94

80
94

102
94

119

148
194
251
344
411

486
512
566
622
594

622
710
651
651
832
436

170
221
194
102
102

94
87

110
110
119

119
102
102
94

102

94
102
128
170
194

221
251
304
365
512

710
512
566
710
930

1,070

June.

365
304
236
221
208

208
236
221
236
236

221
194
194
194
221

182
170
251
182
170

148
1OC

138
138
128

102
102
94
94
87

1,070
865
800
832
930

1,070
1,220
1,370
1,520
1,520

1,440
1,440
1,220
1,220
1,070

1,140
930
930
800
566

594
710
680
740
622

622
460
539
486
460

July.

87
148
138
94
75

68
66
56
53
50

47
46
46
46
50

46
44
37
35
9O

28
99

27
25
24

25
25
25
24
67
74

304
285
285
344
268

251
236
221
236
194

102
87

138
138
128

138
138
208
221
194

148
138
138
138
170

170
159
128
110
110
102

Aug.

148
66
54
44
34

32
31
29
32
32

29
26
27
26
21

18
18
18
13
12

12
10
9

10
12

11
9
8

10
11
9

102
102
102
119
94

94
87
80
87

110

110
119
87
80
74

67
61
55
55

128

119
80
60
50
50

55
65

120
110
95
80

Sep

10
13
12
11
9

9
9
9

11
11

10
10
10

9

9
8
9
9

10

10
10
8
7
7

9
9

10
9
9

70
60
55
53
52

48
44
43
40
40

40
42
40
41
40

40
39
40
33
40

41
41
41
41
41

41
41
41
41
41

NOTE. Gage not read Aug. 22 to Sept. 4,1920; disdtorge based on comparison with flow of Laramie River 
near Woods.
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Monthly discharge of Little Laramie River near FUmore, Wyo.,for the years ending Sept.
SO, 1919 and 1920.

Month.

1918-19. 
October..................................................
N o vember 1-7 ............................................
April.....................................................
May.......... ...... ... . ... ...... ..

July.....................................................

1919-20.

November 1-15. ..........................................

May......................................................

July......................................................

* Discharge in second-feet.

Maximum.

59 
34 
94 

832 
365 
148 
148 

13

39 
14 
87 

1,070 
1,520 

344 
128 

70

Minimum.

28 
30 
21 
80 
87 
24 

8 
7

9 
5 

22 
87 

460 
87 
50 
33

Mean.

38.1 
32.0 
50.5 

305 
187 
52.7 
26.5 
9.5

17.9 
10.5 
50.7 

280 
929 
182 
87.0 
43.7

Run-off in 
acre-feet.

2.340 
444 

3,000 
18,800 
11,100 
3,240 
1,630 

565

1,100 
312 

3,020 
17,200 
55,300 
11,200 
5,350 
2,600

LITTLE LARAMIE RIVER AT TWO RIVERS, WYO.

LOCATION. On line between sees. 5 and 6, T. 17 N., R. 74 W., at highway bridge
half a mile south of Two Rivers, Albany County. No tributary between station
and mouth, half a mile below. 

DRAINAGE AREA. 310 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE. May 6, 1911, to October 31, 1912; October 1, 1913, to Septem­ 
ber 30, 1920. State engineer maintained station at this point during 1913. 

GAGE. Bristol water-stage recorder at bridge; inspected by Mrs. J. A. Doherty.
Gage used during 1913 and 1914 was 400 feet downstream and referred to different
datum.

DISCHARGE MEASUREMENTS. Made from bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of sand and gravel; slightly shifting. No

well defined control. Banks not subject to overflow, except during extreme
high water. 

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919,
not given, as gage did not operate during period of highest water; stream prac­ 
tically dry after July 15. 

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 5.7 feet at 3 p. m. June 11 (discharge, 1,280 second-feet); minimum stage,
1.75 feet September 23 (discharge, 4 second-feet).

1911-1920: Maximum discharge recorded, 1,740 second-feet on January 4,1914;
minimum discharge, zero, as river frequently becomes dry in the fall, owing to
diversion for irrigation above. 

ICE. Stage-discharge relation seriously affected by ice; observations discontinued
during the winter. 

DIVERSIONS. Prior to July 1,1919, adjudicated diversions from Little Laramie River
of 422 second-feet between station near Filmore and this station; none below
station. t 

REGULATION . None.' 
ACCURACY. Stage-discharge relation shifted slightly. Rating curve used during

1919 well defined; applied indirectly for shifting control Oct. 1-16, 1918; curve
used during 1920 well denned; applied indirectly August 21 to September 30.
Operation of water-stage recorder not satisfactory. Daily discharge ascertained
by applying to rating table the mean daily gage height as obtained by inspection
of recorder graph. Records fair.
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Discharge measurements of Little Laramie River at Two Rivers, Wyo., during the years 
ending Sept. 30, 1919 and 1920.

Date.

1919.

23
June 9
July 16

Made by 

P.V.Hodges..........

Gage 
height.

Feet. 
(o)
2.57
2.35
1.50

Dis­ 
charge.

Sec.-ft. 
77
64
39.9
.02

Date.

1920. 
May 5

29

Sept. 20

Made by 

.....do..................
P.V.Hodges..........

Gage 
height.

Feet. 
2.50
3.24
4.00
1.94

Dis­ 
charge.

Sec.-ft. 
65

186
365
12.0

  Ice too thick around gage to cut hole.

Daily discharge, in second-feet, of Little Laramie River at Two Rivers, Wyo., for theyears 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1............
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

5.2
5.5
5.8
5.6
6.6

7.6
9.4
7.9
6.6
6.6

6.6
6.6
6.6
5.6
5.6

4.6

Apr.

40
50
77
50
39

39
20
10
16
36

71
90
88
102
92

66
68
76
79
76

86
71
60
58
66

76
72
78
66
52

May.

47
42
37
37
37

37
41
34
30
27

24

June.

41
41

39
34
30
27
23

22
18
16
16
18

18
15
13
13
12

11
12
12
12
11

July.

9.2
7.2
6.4
5.4
4.8

3.9
3.0
.9
.0
.3

.6

.6
1.2
.6
.9

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

Day.

1920. 
1............
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

May.

82
82
82
70
65

46
47
49
52
45

47
47
38
34
33

36
52
47
45
40

38
44
51
50
54

59
175
205
165
195
290

June.

350
450
450
450
490

530
575
675
758
965

1,180
1,060
965
905
905

845
785
650
530
510

432
350
350
305
265

205
215
205
205
195

July.

155
120
105
98
82

65
58
5ft
59
50

45
45
40
40
40

31
32
32
38
37

40
40
36
28
27

38
48
43
46
44
45

Aug.

49
47
45
45
49

40
32
34
33
34

35
39
52
63
60

55
55
55
55
55

53
53
48
44
40

37
34
36
38
38
34

Sept.

30
30
34
40
37

34
30
29
30
27

23
21
17
14
14

13
12
12
12
14

8
6
4
6
9

7
10
8
7
7

NOTE. No gage height recorded Oct. 1-2, 1918; Apr. 1-4, 1919; May 1, 22, Aug. 28-31, 1920; discharge 
determined by interpolation Oct. 1-2, from discharge measurement and by comparison with flow of Little 
Laramie River near Filmore Apr. 1-4, and estimated during 1920. Practically no flow July 16 to Sept. 
30,1919.

Monthly discharge of Little Laramie River at Two Rivers, Wyo., for the years ending Sept.
SO, 1919 and 1920.

Month.

1918-19. 
October 1-16.............................................

May 1-11.. ...............................................
June 9-30.......................... ......................
July......................................................

1920.

July......................................................

The period............. ............................

Discharge in second-feet.

Maximum.

9.4 
102 
47 
41 
9.2

290 
1,180 

155 
63
40

Minimum.

4.6 
10 
24 
11 
0

33
195 
27 
32 

4

Mean.

6.40 
62.3 
35.7 
20.6 
1.45

76.3 
558 
53.6 
44.7 
18.3

Run-off in 
acre-feet.

203 
3,710 

780 
899 

89

4,690 
33,200 
3,300 
2,750 
1,090

45,000
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NORTH LARAMIE RIVER NEAR WHEATLAND, WYO.

LOCATION. In sec. 2, T. 25 N., R. 70 W., a quarter of a mile above headgate of North 
Laramie Land Co.'s ditch and 18 miles northwest of Wheatland, Platte County. 
No tributary of importance within 10 miles of station.

DRAINAGE AREA. 366 square miles (measured on base map of Wyoming; scale, 1 : 
500,000).

RECORDS AVAILABLE. November 6, 1914, to September 30, 1920.
GAGE. Stevens water-stage recorder installed March 7, 1918, and referred to datum 

of Bristol pressure gage used previously; inspected by Sam Wilson and Miss Nellie 
Clark.

DISCHARGE MEASUREMENTS. Made from cable near gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel. Control 40 feet down­ 

stream at rapids which are permanent.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 

from water-stage recorder, 1.83 feet at noon April 27 (discharge, 148 second-feet); 
no flow during greater part of July, August, and September.

Maximum stage during year ending September 30, 1920, from high-water mark, 
6.2 feet on April 7 (discharge from extension of rating curve, 3,020 second-feet); 
minimum discharge probably occurred during winter. 

1915-1920: Maximum stage recorded in 1920; minimum discharge in 1919.
ICE. Stage-discharge relation seriously affected by ice; observations discontinued 

during winter.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 37 second-feet from 

North Laramie River, above station and 27 second-feet below.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve used October 1 to 

November 23, 1918, and curve used April 14, 1919, to September 30, 1920, well 
denned. Operation of water-stage recorder not satisfactory during 1920. Daily 
discharge ascertained by applying to rating table daily mean gage height obtained 
by inspection of recorder graph. Records good for 1919 and fair for 1920.

Discharge measurements of North Laramie River near Wheatland, Wyo., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1918. 
Nov. 15

1919. 
Mar. 2

Made by 

P.V.Hodges..........

Gage 
height.

Feet.
ft 87

.85

Dis­ 
charge.

Sec.-ft. 
9.3

8.3

Date.

1919. 
May 17

1920. 
Sept. 16

Made by  

.....do..................

Gage 
height.

Feet. 
1.20

.86

Dis­ 
charge.

Sec.-ft. 
41.7

9.2

Daily discharge, in second-feet, of North Laramie River near Wheatland, Wyo., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
15
M... .......
15..........

Oct.

8.4
8.4
8.4
8.4
8.4

7.7
8.4
8.4
8.4
8.4

8.4
8.4
8.4
8.4
O 1

Nov.

13.0
9.1
9.8
9.8
9.1

9.1
9.8
9.8
9.8
9.8

9.S
9.8
9 1
10.0
Q 1

Mar.

8.0

Apr.

50
43

May.

110
104
95
86
81

86
84.

73
64
64

64
63
57
52
48

June.

10
23
24
21
19

16
16
16
20
23

21
17
16
14
to

Day.

1918-19. 
16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

8.4
8.4
8.4
9.8
9.8

9.1
8.4
8.4
9 1
7.0

8.4
18
17
24
35
15

Nov.

6.6
9.1
6.2
7.7

11.0

9.1
7.0
9.8

Mar.

*

Apr.

41
35
40
59
80

78
81
84
86
91

114
152
129
110
110

May.

44
42
39
38
35

32
31
28
28
30

27
23
21
19
17
17

June.

12
12
11
11
9

8
6
6
5
5

4
4
3
3
2
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Daily discharge, in second-feet, of North LaramieRiver near Wheatland, Wyo., for the years 
ending Sept. 30,1919 and 1920 Continued.

Day.

1919-20. 
1........ ............................
2....................................
3....................................
4....................................
5....................................

8....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12...... ................. .........J...
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Nov.

5
5

5
5
5

5

Mar.

26
23
17
21

20
70
100
62
43

42
39
3K
33
22
16

Apr.

18
16
14
12
54

570
2,540
2,860
1,820
955

465
310
190
165
140

140
118
54
33
36

46
46
44
42
40

38
36
58
81
81

May.

383
685
685
750
750

815
750
815
782
782

815
955
718
570
515

500
515
685
750
685

625
598
542
515
515

515
515
380
380
328
275

June.

245
202
190
165
152

140
129
110
104
96

91
80
73
67
66

60
64
64
73
83

70
66
62
58
51

50
46
42
41
36

July.

34
29
23
21
21

23
24
24
22
23

25
23
21
21
26

21
31
31
31
30

28
26
24
23
23

23
27
24
22
21
63

Aug.

40
27
22
18
17

17
19
15
16
15

19
44
28
21
21

20
20
20
22
22

22
20
20
18
18

16
15
15
15
15
15

Sept.

15
15
15
14
14

14
14
14
13
13

12
12
11
11
10

10
10
9
8
7

7
7
7
7
7

7
7
7  7
7

NOTE. No flo\v during greater part of July, August, September, and October, 1919.

Monthly discharge of North Laramie River near Wheatland, Wyo., for the years ending 
September 30, 1919 and 1920.

Month.

1918-19.

June .....................................................

1919-20.

March 17-31.. ............................................

May................................................:.....

July......................................................

September ...............................................

Discharge in second-feet.

Maximum.

35 
13 

152 
110 

. 24

6
100 

2,860 
955 
245 

63 
40 
15

ftTinfmiim.

7.0 
6.2 

35 
17 

2

4 
16 
12 

275 
36 
21 
15 
7

Mean.

10.7 
9.28 

81.4 
51.7 
12.6

5.0 
38.0 

368 
616 
92.8 
26.1 
20.4 
10.4

Run-off in 
acre-feet.

658 
423 

2,745 
3,180 

750

79 
1,130 

21,900 
37,900 
5,520 
1,600 
1,250 

619
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CHTTGWATER CREEK AT CHUGWATER, WTO.

LOCATION. In sec. 31, T. 21 N., R. 66 W., 300 feet above Mghway bridge, half a mile 
from railroad station at Chugwater, Platte County. No tributary within several 
miles.

DRAINAGE ABBA. 359 square miles (measured on base map of Wyoming; scale, 
1:500,000).

RECORDS AVAILABLE. May 22, 1911, to November 6, 1912; January 1, 1915, to Sep­ 
tember 30, 1920. State engineer maintained station at this point during 1913 
and 1914.

GAGE. Chain on left bank 300 feet above bridge, installed April 6, 1916, at same 
datum and location as vertical staff used previously; read by C. D. Smith and F. S. 
Loring, jr. Prior to February 6,1912, gage was on bridge and referred to different 
datum.

DISCHARGE MEASUREMENTS. Made from single-span bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand, which is shifting at long intervals. 

No well-defined control. Banks not subject to overflow.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 2.95 feet at 7.30 a. m. August 1 (discharge, 140 second-feet); minimum 
stage, 0.98 foot at 7.15 p. m. July 27 (discharge, 2.2 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.7 feet at 
4 p. m. May 7 (discharge, 227 second-feet); minimum discharge, 1.2 second-feet 
December 11 and 12, when stage-discharge relation was affected by ice.

1911-1920: Maximum stage recorded, 4.5 feet at 8 a. m. September 4, 1915 
(discharge, 350 second-feet); minimum discharge, zero, for several days during 
1913.

ICE. Stage-discharge relation slightly affected by ice.
DIVERSIONS. Prior to July 1, 1919, adjudicated diversions from Chugwater Creek 

of 73 second-feet above station and 98 second-feet below.
REGULATION. None.
ACCURACY. Stage-discharge relation shifted during 1919. Rating curve used Octo­ 

ber 1, 1918, to April 23, 1919, and curve used April 24, 1919, to September 30, 
1920, well denned below 100 second-feet; shifting-control method used February 21 
to March 24, April 11-13, and September 6-30, 1919. Discharge ascertained by 
applying daily mean gage height to rating table. Records good except for periods 
of shifting control and of missing gage heights, for which they are fair.

Discharge measurements of Chugwater Creek at Chugwater, Wyo., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
Mar. 3
May 17
July 19 
Dec. 23

Made by  

P.V.Hodges..........
.....do .................
.....do.................
J. B. Spiegel. ..........

Gage 
height.

Feet . 
1.23
1.21
1.01 
1.02

Dis­ 
charge.

Sec.-ft. 
15.1
5.7
2.5 
2.3

Date.

1920.

Sept. 15

Made by- Gage 
height.

Feet. 
2.03
1.59

Dis­ 
charge.

Sec.-ft. 
45.5
18.0
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Daily discharge, in second-feet, of Chugwater Creek at Chugwater, Wyo., for the years 
ending Sept. 30,1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..... .........
2..............
3..............
4..............
5..............

6..............
7. .............
8..............
9..............
10..............

11......... ...
12......... ....
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

14
14
14
13
13

13
12
12
12
12

12
12
12
12
12

13
13
13
13
13

13
13
14
14
14

14
15
15
15
15
15

3.2
3.2
3.4
4.6
5.2

4.6
4.4
4.4
4.1
4.1

4.1
4.1
5.4
5.1
4.6

4.4
4 Q
5.4
i 7
5.4

5.4
5.2
5.1
5.4
5.4

5.7
5.4
4.6
5.9
4.9
3.1

Nov.

15
15
15
15
15

16
15
15
15
15

15
15
15
15
15

15
15
16
17
17

16
12
7-7
6.9
7.9

8.5
9.3
9 1
9.3
8.1

3.1
3.8
5.9
5.2
5.2

5.4
5.2
5.2
3.8
3.7

3.8
3.7
3.7
3.7
3.4

3.7
3.8
3.8
4.0
3.8

4.6
3.8
5.2
5.2
4.6

3.8
3.8
3.8
3.7
3.8

Dec.

8.1
9.1
8.9
16
16

16
16
19
18
13

10
8.5
8.5
9.5
12

13
13
12
10
9.1

7.9
7.4
7.7
8.1
7.5

7.4
7.0
7 0
8.1
7.0
7.0

3.7
3.4
3.0
2.7
2.4

2.4
2.4
2.2
1.8
1.4

1.2
1.2
1.4
1.7
9 i

3.0
3.1
3.4
3.8
3.8

3.8
3.8
3.0
3.0
3.0

2.7
2.8
2.8
2.8
2.7
3.0

Jan.

7.4
6.8
7.2
7.5
7.5

7.9
8.1
8.3
8.7
9.1

8.9
8.5
8.1
8.5
7.2

9.5
10
13
12
13

14
12
13
13
7.7

8.3
12.0
7 Q
13
11
13

2.8
2.7
2.8
2.8
3.0

2.8
3.0
3.0
2.8
3.0

3.0
2.8
2.8
2.7
3.0

2.7
2.8
3.1
3.0
3.1

3.1
3.1
3.1
3.8
4.6

5.4
6.7
8.0
8.6
8.0
7.0

Feb.

9.3
9.3
8.3
8.5
6.4

8.1
11
8.1
8.9
9.5

13
14
11
9.5
7.4

9.5
11
12
12
12

10
7.2
10
9.8
10

10
12
7.4

6.7
6.7
8.0
10
12

11
12
13
11
9.2

9.8
6.4
7.7
8.0
8.9

10
9.5
11
9.5
9.5

11
11
13
6.7
5.2

5.2
6.2
6.2
5.4

Mar.

7.4
10
15
16
17

15
15
17
15
16

16
16
17
18
16

14
15
17
23
21

21
19
18
19
22

20
21
21
21
23
28

6.4
12
8.3
8.9
8.6

3.7
3.0
5.9
9.5
9.2

12
12
12
12
5 Q

5.9
£. Q

5.9
19
19

19

12
9.5
11
8.6

8.9
8.0
7.2
9.8
8.0
7.5

Apr.

33
42
42
39
39

39
36
33
30
33

35
38
34
34
33

35
32
32
31
36

38
53
48
37
37

34
34
34
21
18

7.0
5.2
11
6.2
8.0

12
10
15
22
28

29
33
23
23
22

16
13
12
12
6.2

3.5
5.9
18
32
46

66
66
56
61
66

May.

14
12
12
12
12

12
12
10
9.8
8.0

10
7.5
5.4
5.2
4.9

4.4
4.3
4.8
4.4

^4.4

4.0
4.0
3.8
3.8
4.0

3.8
3.8
3.7
3.4
3.4
3.5

75
112
123
134
156

191
215
185
156
128

162
162
173
140
128

128
128
123
123
123

123
123
101
90
85

70
66
56
46
46
42

June.

4.1
3.8
3.8
3.8
3.8

3.8
3.8
3.8
3.8
3.8

3.2
3.2
3.2
3.2
3.2

3.0
3.0
3.0
3.0
3.0

3.0
2.7
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

44
42
37
34
32

29
27
23
18
15

11
8.6
8.3

11
11

11
11
14
18
11

11
11
18
18
14

14
14
18
80
37

July.

3.2
3.2
23
25
3.5

3.1
3.0
3.0
3.0
3.0

3.0
3.2
3.0
3.0
3.0

3.0
3.0
3.0
2.7
2.4

2.5
2.5
2.5
2.5
2.4

2.4
2.3 > t;
2.7
3.0

26

27
18
18
18
18

18
16
15
12
11

11
11
10
10
9 0

9.2
9.2
8.9
8.3
8.0

7.7
7.5
7.0
6.4
6.4

42
52
19
23
18
17

Aug.

74
10
8.0
6.2
4.9

3.4
3.1
3.0
3.1
3.0

3.0
2.8
2.8
2.7
2.7

2.7
2.7
2.7
2*7
2.7

2.7
2.8
2.7
2.7
2.7

2.7
2.7
2.5
2.7
2.5
2.5

21
17
15
14
14

14
16
15
22
23

34
40
23
16
14

13
12
12
13
13

16
16
16
16
15

96
257
66
61
50
85

Sept.

2.7
2.7

52
13
4.4

3.4
3.1
3.1
7.5
5.1

4.0
4.0
3.7
3.5
3.4

3.4
3.1
3.1
3.4
3.4

4 Q
3.4
3.4
3.4
3.4

3.4
3.4
0 0

3.0
2.8

29
26
26
26
25

24
23
27
29
27

23
19
17
16
15

16
16
15
15
14

14
14
14
13
13

13
13
13
13
13

NOTE. Gage not read Oct. 20-29,1918, Apr. 7-8,1919; discharge determined by interpolation. Stage- 
discharge relation affected by ice Dec. 8-15,1919; Jan. 23 to Feb. 2,1920; discharge based on comparison with 
temperature records.
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Monthly discharge of Chugwater Creek at Chugwater, Wyo., for the years ending Sept.
30, 1919 and 1920.

Month.

1918-19.

April.....................................................

July......................................................

The year...........................................

1919-20.

April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

15
17 
19 
14 
14 
28 
53 
14 
4.1 

26 
74 
52

74

5.9 
5.9 
3.8 
8.6 

13 
12 
66 

215 
80 
52 

257 
29

257

Minimum.

12 
6.9 
7.0 
6.8 
6.4 
7.4 

18 
3.4 
2.7 
2.3 
2.5 
2.7

2.3

3.1 
3.1 
1.2 
2.7 
5.2 
3.0 
3.5 

42 
8.3 
6.4 

12 
13

1.2

Mean.

13.3 
13.4 
10.6 
9.75 
9.83 

17.7 
35.3 
6.78 
3.30 
4.95 
5.66 
5.54

11.3

4.72 
4.21 
2.70 
3.S4 
8.96 
8.83 

24.8 
120 
21.7 
15.2 
32.4 
18.7

22.3

Run-off in 
acre-feet.

818 
797 
652 
600 
546 

1,090 
2.100 

417 
196 
304 
348 
330

8,200

290 
251 
166 
236 
515 
543 

1,480 
7,380 
1,290 

935 
1,990 
1,110

16,200

HORSE CREEK NEAR LAGRANGE, WYO.

LOCATION. In SW. \ SW. \ sec. 34, T. 20 N., R. 61W., 2 miles southeast of Wye-Cross
ranch and 1J miles northwest of Lagrange, Goshen County. Nearest tributary,
Bear Creek, enters 2 miles below. 

DRAINAGE AREA. 683 square miles (measured on base map of Wyoming; scale,
1:500,000). 

RECORDS AVAILABLE. November 1, 1915, to April 4, 1920. From December 1, 1911,
to December 31, 1912, fragmentary records are available at a point 1J miles down­ 
stream.

GAGE. Gurley water-stage recorder on left bank; inspected by 0. E. Miller. 
DISCHARGE MEASUREMENTS. Made from footbridge near gage or by wading. 
CHANNEL AND CONTROL. Bed composed of coarse gravel which may shift. Control

just below station at small rapids which shift between narrow limits. 
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919,

from water-stage recorder, 1.56 feet at 8 a. m. April 18 (discharge, 65 second-feet);
minimum stage, 0.77 foot June 8-9, 12 (discharge, 10 second-feet). 

1920: Data too few. 
1915-1919: Maximum stage recorded, 3.3 feet at 9 p. m. June 22,1918 (discharge,

366 second-feet); minimum stage, 0.75 foot at 10.30 p. m. July 12,1916 (discharge,
5.5 second-feet). 

ICE. Stage-discharge relation not seriously affected by ice except during short
periods; snow blowing in creek frequently blocks it temporarily. 

DIVERSIONS. Prior to July 1, 1919, adjudicated diversions of 1,176 Becond-feet from
Horse Creek above station, and 84 Becond-feet below. 

REGULATION. None.
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ACCURACY. Stage-discharge relation shifted slightly during 1920; affected by snow 
and ice for short periods. Rating curve well defined; applied indirectly for shift­ 
ing control January 2 to March 15, 1920. Operation of water-stage recorder satis­ 
factory. Daily discharge ascertained by applying to rating table daily mean gage 
height obtained from inspection of recorder graph. Records good except during 
period of missing gage heights, for which they are fair.

Discharge measurements of Horse Creek near Lagrange, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Date.

1918. 
Nov. 14

1920. 
Feb. 5
May 29

Made by  

J.B.Spiegel.... ...............'...........................................

.....do....................................................................
P.V.Hodges.............................................................

Gage 
height.

Feet. 
1.44

1.26
1.36

Dis­ 
charge.

Sec.-ft. 
56

34.3
47.1

Daily discharge, in second-feet, of Horse Creek near Lagrange, Wyo., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.............. ......................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

46
46
46
46
45

46
47
47
47
49

49
48
47
47
46

47
47
48
50
50

48
48
48
48
46

44
44
44
45
AC

46

Nov.

46
47
47
46
47

48
SI

56
55

55
54
54
54

54
52
50
52
45

35
on

22
20
22

25
30
35
40
47

Dec.

50
49
50
53
57

54
52
52
52
53

42
35
37
36

Feb.

40
35
30

.25
30

40
54
50
45
50

55
50
48
48
49

53
51
58
58
54

55
49
32
34
32

90
30
28

Mar.

29
30
35
30
35

40
45

54
53

54
*tf
57
58
w

56
54
f;a
53
52

52
54
50
50
55

55
54
55
55
<u
54

Apr.

56
58
58
58
60

58
50
48
50
50

50
50
55
55
55

60
60
64
59
59

58
52
47
46
46

46
44

42
38

May.

34
30
26
26
26

18
11
10
8
8

7
7
7
7
7

7
7
9
9
9

9
10
12
13
13

13
13
12
11

11

June.

11
11
11
10
11

12
11
10
10
12

10
10
10
11
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Daily discharge, in second-feet, of Horse Creek near Lagrange, Wyo.,for the years ending
Sept. SO, 1919 and 1920.

Day.

1919-20. 
1. ...........................................
2............................................
3............................................
4I::::::::::::::::::::::::::::*.:::::::::::::::
6......................'......................
7....... ..................... ..\.............
8............................................

10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17. ...........................................
18. ...........................................
19............................................
20............................................

21....................................... ....
22............................................
23............................................
24............................................
25............................................

26............................................
27. ...........................................
OQ

29... .........................................
SO............................................
31............................................

Oct.

24

Nov.

14
14
14
8
7

7
8
8

15
23

Jan.

50
47
44
47
50

50
46
42
38
34

37
40
43
46
49

52
55
58
62
50

40
30
40
45
50

53
56
59
62
58
54

Feb.

50
46
42
38
34

32
32
32
30
30

29
30
34
43
46

51
50
50
52
50

51
54
53
50
48

49
50
55
41

Mar.

43
57
60
46
48

40
42
44
46
48

49
49
50
46
45

42
44
44
44
44

47
47
49
49
44

42
53
64
59
56
57

Apr.

58
57
57
56

May.

49

NOTE. Recorder not in operation Oct. 20-26, Nov. 17-22, 24-29,1918; Feb. 1-6, 8-14, 28, Apr. 30 to May 2, 
June 5, 13, 1919; Jan. 1, 2, 4, 11-28, Jan. 30 to Feb. 4, Apr. 23, 1920; discharge determined by comparison 
with flow of Chugwater Creek near Chugwater and by use of temperature records. Stage-discharge relation 
affected by snow and ice Mar. 1-7, Apr. 6-17,1919; Jan. 7-10, Mar. 6-12,1920; discharge based on tempera­ 
ture records and observer's notes.

Monthly discharge of Horse Creek near Lagrange, Wyo., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

April.....................................................
May.....................................................
June 1-14. ...............................................

1919-20.

January. .................................................

Discharge in second-feet.

Maximum.

50 
56 
57 
58 
58 
64 
34 
12

23 
62 
55 
64

Minimum.

44 
20 
35 
25 
29 
38 
7 

10

7 
30 
29 
40

Mean.

46.8 
44.2 
48.0 
43.3 
49.7 
52.5 
12.9 
10.7

11.8 
48.0 
43.2 
48.3

Run-off 
in acre- 

feet.

2,880 
2,630 
1,330 
2,400 
3,060 
3,120 

793 
297

234 
2,950 
2,480 
2,970
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SOUTH PLATTE RIVER AT SOUTH FLATTE, COLO.

LOCATION. In sec. 25, T. 7 S., R. 70 W., 375 feet below point where North Fork of 
South Platte enters at South Platte, Jefferson County.

DRAINAGE AREA. 2,610 square miles (measured on map in Hayden's atlas).
RECORDS AVAILABLE, March 28, 1902, to September 30, 1920. Records at Platte 

Canyon and at Deansbury, a few miles below, extend back to 1887, with the 
exception of 1893 and 1894. Earlier records, 1887-1892, were taken by State 
engineer, and records from 1895 to 1896 were taken under direction of Denver 
Power & Irrigation Co.

GAGE. Stevens water-stage recorder on right bank installed April 4. 1919, to replace 
Bristol water-stage recorder used since March 14, 1910; inspected by Mrs. Mata 
Wallbrecht. From March 28, 1902, to May 7, 1905, gage was at highway bridge, 
150 feet upstream; moved to present site at latter date and datum raised 0.80 foot 
higher.

DISCHARGE MEASUREMENTS. Made from cable near gage or by wading.
CHANNEL AND CONTROL. Bed composed of coarse sand and fine gravel; shifts. Con­ 

trol 35 feet downstream at well-defined rapids; shifts considerably at times. 
Banks high and not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 5.1 feet at 11 p. m. August 1 (discharge, 1,850 second- 
feet); minimum discharge occurred during winter.

Maximum discharge during year ending September 30, 1920, from water-stage 
recorder, 1,390-second-feet at 8 a. m. June 14 and 9 a. m. June 16 (gage height, 
4.6 feet); minimum discharge occurred during winter.

1888-1892; 1895-1900; 1902-1920: Maximum gage height recorded, 7.65 feet 
(present datum) at 11 a. m. June 2,1914 (discharge, 3,200 second-feet); minimum 
discharge occurred during winter.

ICE. Stage-discharge relation seriously affected by ice.
ACCURACY. Stage-discharge relation shifting at intervals. Rating curve used from 

October 1 to December 3, 1918, and curve used August 1 to November 30, 1919, 
and August 1 to September 30, 1920, well defined; applied indirectly for shifting 
control April 1 to July 31, 1919, and March 16 to July 31, 1920. Daily discharge 
ascertained by applying to rating table daily mean gage height obtained by 
inspection of recorder graph. Records good.

Discharge measurements of South Platte River at South Platte, Colo., during the years 
ending Sept. SO, 1919 and 1920.

Ds

19 
Oct.

19 
Mar

Apr 

May
JUIM

July

te.

IS. 
4

9. 
19 
30 
4 
8 

21 
i 27 

27 
3 

11 
31

Made by 

Robert Follansbee. ....

.....do.................. 
Robert Follansbee. ....

.....do..................
P.V.Hodges..........
.....do..................

Gage
height.

Feet. 
2.09

1.49 
1'.65 
1.92 
3.30 
3.90 
4.26 
4.25 
3.93 
2.95 
3.83

Dis­ 
charge.

Sec.-ft.
224

116 
153 
190 
690 

1,020 
1,210 
1,170 
1,110 

540 
1,050

Date.

1919. 
Aug. 20 
Sept. 26 
Nov. 26

1920. 
Mar. 16 
Apr. 8 
May 12 

25 
31 

June 28 
July 27 
Sept. 13

Made by 

J. B. Spiegel. ..........

. ....do..... .............

.....do..................
P.V.Hodges..........
J.B. Spiegel. .......... 
Robert Follansbee. .... 
J.B. Spiegel........... 
Robert Follansbee ..... 
P.V.Hodges..........

Gage 
height.

Feet. 
3.11 
2.54 
1.58

1.06 
1.51 
3.66 
4.54 
3.98 
3.71 
3.90 
3.22

Dis­ 
charge.

Sec.-ft. 
654 
393 
115

65 
129 
709 

1,140 
1,030 

859 
1,130 

701
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Daily discharge, in second-feet, of South Platte River at South Platte, Colo.,for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. ..................... ..
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13.............. ... .
14...........................
15...........................

16...........................
17................
18...........................
19...........................
20.................. .......

21........ .... . . ....
22...........................
23.......... . .
24................ . ....
25..........

26..........
27............ .
28.................. ........
29...........................
30...........................
31........

1919-20.

2............... ..........
3..........
4.............. . . ........
5...........................

6........
7............. . ........
8...........................
9.............. . ......
10...........................

11...........................
12............. .... ....
13...........................
14.......... . . . ....
15...........................

16.............. . . . .....
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

228
228
214
214
200

171
162
785
705
187

150
162
150
128
118

115
112
108
118
200

9QQ '

258
174
174
200

228
274
342
324
200
200

216

140

142

134
136
456
Iftl

372

357
126
122
122
120

126

142
1Q9

128

130
iqo
130
IQrt

1QA

128
126
124
126

122

Nov.

207
214
221

243

248
253

258
228

200
174
200
200
258

258
228

128
128

108
131
1U

177

200
174
150
150
1 f(f\

120
122
122
199

124

118
120
114
118
118

118
126
128
132
130

132
130
132
128
118

118
116
116

115

125
60
75
120

Mar.

106
120
133
Qi.

 113

89
56
88
120
102

115
90
149
189
157

72
107
107
7<;
93

102
ioo

122
100
89

96
100
77
64
93
100

Apr.

226
130
218
18 1
240

9fl9

850
675
<K9

400

412
456
625
910

1,030

7=;n
578
600
725
825

800
7<;n
750
7EA

800
880
940
80

1 080'

ino
77
101

86

102
96
124

128

147
130
160
179
420

452
488
388
388
416

324
107

207
Wl
91ft

192
182

296
510

May.

1,210
1,360
1,300
1,240
1,180

1,180
1,150
1,090
1,030
1,000

940
910
880
880
910

880

880
940
940

1 000
l'l20
1,330
1,390
1,390

1,450
1.450
1,510
1,570
1,640
1,640

725
850
880
850
850

850
8.50
825
825
850

775
700
725
675
625

600
555
578
625
750

775
om
940
<un

1,120

1,180
1,030
1 fifin
1,120
1,030

Q7fi

June.

1,570
1,450
1,210
1,180
1,120

1,090
850
800
800
880

850
825
800
675
725

940
940

1,030
1,120
1,300

1,270
1,270
1,210
1,210
1,150

1,150
1,180
1,150
1,150
 1,150

oin
775
725
750
970

1,060
1,150
1,210
1,150
1,210

1.210
1,210
1,270
'1,330
1,330

1,330
1,330
1,330
1,330
1,210

1,150
1,000

970
850
825

775
875
825
775
675

July.

1,240
970

1,090
1,270
1,360

1,360
1,120
910
892
740

537
421
447
578
825

1,120
880
800

1,000
940

1,210
910
750
750

  650

625
555
650
800
880

1,090

510
700
700
700
600

600
650
850
850

1,060

1,060
1,060
1,060
1,060
910

910
1,030
800
850
825

880
850
750
850
910

1,180
1,150
1,360
1,360
1,300
1 fifin

Aug.

1,450
1,570
1,640
1,450
1,030

850
700
825

1,120
1,060

970
785
600
.550
528

514
501
483
600
650

650
625
600
578
700

8.50
880
910
650
625
488

1,120
1,060
880
880
880

825
800
775
675
625

600
650
800
775
775

775
750
750
825

1,060

940
970

1,000
970
940

750
750
850
880
775
700

Sept.

474
452
452
396
384

346
338
306
303
320

320
310
380
542
775

8.50
850
825
650
600

550
519
474
438
416

408
384
353
320
317

600
620
620
620
600

525
800
800
775
775

775
775

' 725
625
357

331
342
346
338
353

365
384
380
380
342

338
299
286
282
243

NOTE. Recorder not in operation Oct. 16-17, Nov. 1-3, 6-7, 23-25, 30,1918; Apr. 1-3, Nov. 23-25, 27-30, 
1919;Mar. 1-5, Sept. 2-6,1920: discharge determined by interpolation or by comparison with flow of North 
Fork at South Platte.



RIVBR BASIN.

Monthly dtediarge of 8&utk Pfatte Riwr ctf S&xth Platte, Goto., for $M years wwfrngr Sept.
SO, 1919 and 19%0.

 ' ' Hodth.

. ..- IMM9.

ABrit.... .................................................
May-.... ^;

jury.:.....:... ..........................................

  The yeir.. ......................

1919-20. *

.JMfrfcnUef..;.. ....................... ....................I
l^t^ber. . ..... ............

March....................................................
April... . .... ...
May. .. . ......... .............
Jtlhe............ ............. ....:.. .....................
July.....................................................

JMiK^arge in second-fleet.

jtftXBfitilDi*

785 
298

1,060 
1,840 
1,S»
1,360 
1,640

838

1,640

4*6 
182

 -w
5»

HB
1,360 
1,120

, 800

1,388

fdt*fflBHITR -

108 
108

130 
8% 
675 
424m
303

113 
60

56 
TT 

555 
<W 
510 
600 
243

M«fta.

230 
194m
146 
130 
99 

636 
M70 
1.070 

884 
821 
468

501

,' 160 
llfi 
151 
134 
108 
104 
22S 
8^0 

1,0*0 
- «19 

832 
590

430

BtM«*ffin 
acr»-/eet.

14,100 i*a
9,000 
7,220 
6,090 

37,800 
7i,«BO 
6^700 
54,40ft 
50,500 
27,800

363,000

9,«4fl 
7,02« 

'^280 
8,248

: ,-M»
6,400 

13,400 
$1,600

51*200 
»yv80p

312,000

NOTE.  Mean disck^ge f«: winter owntnitad from records at Denver Municipal Waterworks at Platte 
y f 6<tucCniftnem 1.4 per cent for difference in drainage area.

NORTH FOBS OF SOUTH PLATTE BJVBB. AT SOUTH PLATTS,

W., one-third of ainile above railroad station at 
No tribtil^y befc^een station and mouth at

Sep­

B!.  In «BC. 25, T. 7 8., R. 
Platte, Jel^rson ebunt 

South Platte.
ARRA.   448'$qu*re milee (measured on Hayden's atlas).

AaABLB.-Hjune 4, 190Sf, to September 30, 1910; April 1, 1913, 
tember 30, 1920.

GAGE.   Inclined staff on left .bank; read by Mrs. Mata Wallbrecht, 
BtscHAROE MEAftUREiraNTS.-^Made from cable 300 feet above gage or by wading, . 
OiiANNia, AND CONTKOK.   ̂Bed coniposed of gravel and sand; shifting. Principal 

control a ^hort distance below gage; shifting at intervals. Banks not subject to 
much overflow.

BXTRBMHS or M8CHAW8E.   Maximtfltot stage recorded dtir,ing year ending September 
' 30, 1919, 3.65 feet at 8 a. m. May 20 and 21 (discharge, 695 second-leet); minimn^

discharge occurred during winter . 
  Macdmum stage recorded d^rsig year ending September 30> 1920, 4.45 feet at 

8 a. IB. M^, 2$ (dtKihargB, 1 ,060 eecood-feet) ; minimum discharge occurred during 
winter. "'

IflMfB-lfl^ 191^*1920: Maxiiiwm stage recorded^ 5.5 feet at 11 a. m. May 2», 
1914 (dischaarge, 1*$60 seoond'fMt); minimaa diecfelrge occurred during win*^*. 

BlvBBBC^rs.   Court decrees for diversion of 26 seconds-feet from North Fork and AS 
aecwid-feet from tributseries above station. Sstalt quantities of -water are als6 
diverted at various times for a number of small ice and fish ponds. 

102724  23  WSP 508    21
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REGULATION. Diurnal fluctuation during spring, caused] by alternate melting and 
freezing of mountain snow.

ACCURACY. Stage-discharge relation shifting at intervals. Rating curve used during 
1919 well defined; applied indirectly for shifting-control October 1 to November 30, 
1918, July 28 to August 3, and September 22-30,1919. Rating curve used during 
1920 well defined; applied indirectly May 1 to June 30. Gage read to hundredths 
twice daily. Daily discharge ascertained by applying mean daily gage height 
to rating table. Records good exqept during May, 1920, for which they are fair.

Discharge measurements oj North Fork of South Platte River at South Platte, Colo.} dur~ 
ing the years ending Sept. SO, 1919 and 1920.

Date

1918. Oet. 4

1919.
lifor 10
Apr. 4

July 31
Aug. 20
Sept. 26

Made by 

P<V. Hodges,. ........

...!..do..................
P. V.Hodges. .........

i

.Gage 
height.

Feet.
9 IY7

2.26
1 QO

2.58
2.72
2.40
2.12

Dis­ 
charge

Sec.jt. 
102

;103

:244
264'196
118

Date

1920. 
Mar. 16

HfW 19
25

Sept. 13

Made by 

J.B.Sptegel.. .........

J. B. Spiegel. ........ .

P.V.Hodges..........

Cage
height.

Feet. 
1,38
1.87
3.65
4.18
3.49
2.32

Dis- ' 
charge:;

Sec.-ft. 
22.9
75

429.. sen .
' 590

182

NOTE. Stage-discharge relation affected by ice Nov. 25-30, 1918; Mar. 19-20, Nov. 12-21, 26-30, 1919. 
discharge ba;sed.on temperature records..

Ifaity discharge, in second-feet, of North Fork of South Platte River at Soiith Platte, Colo. t 
! for the years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1............................
2............................
a........:...................
4............................
5............................

6............................
7. ...........................
8............................
.............................
10............................

11............................
12............................
13............................
14.................;..........
15............................

i«..................... .......
17............................
18....i........ ................
19............................
20.......

21............................
22... .........................
23...........................
24.,..,..i... i ......... ......
25...........................

as...........................
27...........................
28....... ...... ...............
29...........................
30:...................:.,.;..
31......,,. ......,.,,.....,_

Oet.

109
102
102
102
92

92
92
92
92
92

92
92
92
92
92

82
82
<w

124
113

92
09

92
92

109

102
92

103
no

96
9ft

Nov. -

102
Qfi

102
96
96

113
113
92
72

102

Q9
. 76

76
QQ
fifi

92
66

' 76
82

102

63
Q*>

oo

54
50

... 60
50
m

50

Mar.

103' 88

72
64.

, 5*
'    AQ

60

39
60

' «4

. 82
102

. 1M»

Apr.

112
92

206
86

123

82
82

' 82
60
QO

98
92

1OQ

102
106
13*
168
193

250
236
QQC

285
360

28$
340

285
*M*A

May.

400
485
575
620
575

530
575
S75
5t5
575

530
530
530
575
620

552
575
575

, 620
670

720
C*7ft

620
620
575

v??«20
. 620

575
. 620

620
-68»

June.

530
400
880
360
340

320
320
400
420
380

tfil\
360940
QUA

360

320
340

  <M(I
44fl
-*ft

- 4_00
  :Qra

* 268
257

 <Mft
<rn

nnf\

. 220

July.

220
285
420
400
360

328
313
292
257 044

944
320
235
OKA
OJA

AAA

285
n *285

e/io

552
<Ufl

320
OKA

220

* ~ r23ff-
220

Us"' ano

-385

Aug.

530
420
485
440
360

286
'3801

_ f*QK

290
MBA

250
220
220
206

226
3flft'J9S
ino
1OS

'103

icA
IRA
YAfi

-MK

^1(8
1KA

- ll
150iff'-i-SM

Sept.

123
128
206
193
1Kft

.145
141 *'V.i4i
145
150

163
168
1Afi
285
noe

169
- ' .'UK>

168

i 1 Cfl

143

130

W 115

115
115
115

*r 1 f 'K.

115
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Daily discharge, in second-feet, of North Fork of South Platte River at South Platte, Coto,f 
for the years ending Sept. 30, 1919 and 1 920  Continued.

Day. Oct. Nov. Mar. Apr. May. June. July. Aug. Sept.-

1919-20.

25.. 
XL. 
2S..

112
112
117
134
138

138
134
134
130
123

123
123
123
112
112

108
102
92
102

102
92
92
92
92

92
96
74
92
112
82

82
77
92
82
92

102
96
102
82
74

74

66

34
46
28
55

55
55
74
63
74

92
55
92
92
92

102
123
82
74
92

112
102
98
123
102

86
86
106
156
220

508
598
575

530
552
575
552
530

440
440
440
360
360

360
440
552
575

645
820
795
870

1,000

845
695
695
745
795
745

795
615

598

720
720

til 
770

720
720
720
720
670

645
645
598
553

530
508
530
508
485

462
552
552
552
508

485
462
440
440
400

400

320
302

320
320
320
320
302

320
360
320

320
285
285
340
420

485
360
320
302
285
285

320
320

285
285

193
193
250

220
250
285
220

220
220
193
206

420

235
220

193
250
235
220
206
206

193
193
193
193

193
193
220
193
193 ,

180
168
168
168
150

145
150
150
150
180

163
150
141
141
141

141
141
134
134
134

Monthly discharge of North Fork of South Platte River at South Platte, Colo., for the 
years ending Sept. SO, 1919 and " 

Month.
Discharge in second-feet.

Maximum. Minimum. Mean.
Rua-offin 
acre-feet.

(tcjober..... 
November.. 
lUrch 19-31. 
Aprfl........

1918-19.

June.......
July........
August..... 
September.

October..... 
November... 
1 larch 16-31.

1919-20.

l6y........
Jane.......
'July........
JLUgUSt.....
September.

121
113
119
360
720
530
598
530
285

138
102
69

220
1.000

820
485
420
220

82
50
39
60

400
220
220
134
115

74
62
21
28

320
462
285
193
134

96.0
80.9
72.7

171
579
337
307
246
156

109
75.2
45.1
87.8

591
633
349
251
166

5,900
4.810
1,870io'a»

35,600
20,100
18.900
15,100

6,700
4.470
1,430

36,309 
3/700 
ffl, 500 
15,400 
9,889

CLEAK CEJEEK HEAR GOLDEN, COLO.

]X>CATION. In sec. 32, T. 3 S., B. 70 W., in canyon 1J miles above Golden, Jefferson 
County. Only important tributary between station and mouth, Balaton. 
enters 12 miles below.

DRAINAGE AREA. -380 square miles.   :.
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RECORDS AVAILABLE. May 4, 1919, to September SO, 1920. December 4, 1908, to 
December 31, 1909; June 8 to September 24, 1911; January 29, 1912, to May 3, 
1919, records available for station half a mile upstream where flow is practically 
the same.

GAGE. Lallie water-stage recorder on left bank 200 feet upstream from Colorado & 
Southern Railway section house; inspected by employee, of^j^mers* Reservoir 
& Irrigation-Go.

DISCHARGE MBASTTREMBNTS. Made from cable near gage or by wading.
CHANNEL AND CONTROL. Bed composed of coarse gravel upon which sand is deposited; 

shifting. Control 10) feet downstream at small rapids composed of small boulder 
and coarse gravel; slightly shifting at intervals* Banks not subject to overflow. 

. BXTREMBS OP DISCHARGE. Maximum stage during yea* ending September 30, 1919 1 
from water-stage recorder, 2.65 feet at midnight July 4 (discharge, 1,090 second- 
feet; minimum discharge occurred during winter.

Maximum stage during year ending September 30, 1920, 2.9 feet at 6 a. m.
June 8 (discharge, I,340n8econd-feet); minimum discharge occurred during winter.

1908; 1911-1920; Maximum stage, 5.4 feet during greater part of day June 1,1914,
(discharge, 2,900 second-feet); minimum discharge measured, 18 second-feet on
January 11, 1918.

ICE. Stage-discharge relation seriously affected by ice; records discontinued during 
Winter except for occasional discharge measurements.

DIVERSIONS. Court decree for diversion of 53 second-feet from the headwaters of 
Fraser River to thtr West Fork of Clear Greek, 476 acre-feet diverted in 1919 between 
June 15 and August 16; none diverted in 1920. Above station there is a court 
decree for a diversion of 26 second-feet by Golden ditch three-fourths mi}e 
upstream. The diversion by this ditch past gaging station was about 4,450 acre.. 
feet in 1919. and 5,320 acre-feet in 1920.

REGULATION. Alternate melting and freezing of mountain snow causes diurnal fluctu­ 
ation during spring.

ACCURACY. Stage-discharge relation not permaneat. during 1919. Rating curve 
used October 1, 1918, to May 14, 1919, well defined, and curve used May 15 to 
November 30, 1919, well defined below 600 second-feet; applied indirectly for 
shifting control May 15-28, Sept. 11, 18, 24-30. Curve used during 1920 well de­ 
fined. Operation of water-stage recorder satisfactory except as explained in foot­ 
note to table of daily discharge. Daily discharge ascertained by applying to rat­ 
ing table mean daily gage height obtained by inspection of recorder graph. Rec­ 
ords good, except for periods of missing gage heights, for which they are fair.

COOPERATION. Gage heights furnished by Farmers' Reservoir & Irrigation Go.  

Discharge measurements of Ckaar Creek near Golden, Colo., during the years ending Sept.
SO, 1919 and 1920.

Date.

1918. 
Oct. 21 

21 
W9. 

Feb. 11 
Apr. 18

Apr. 1| 

foae 28 
i uly 22

Made by-

Hodges and Chase. ..... 
.....do..................

Spiegel and Hodges .... 
P. V.Hodgeg... !......

NEW STATION.

?ollaQebee abd Spiegel . 
J.B. Spiegel. ...  ...

Gage 
height.

Feet.

1.12 
1.26

1.09

sL u
1.7*

  Dis­ 
charge

Sec.-ft. 
110 
116

59 
82

' sf
474 
94T

296

Date.

1919. 
Atig. 19 
Sept. 24 
NOV. 4 

4 
21 

1920. 
Jan. 0 
J-eb, 2D. 
Apf. f 
June 3 
jSry 16

S«pt. 11

»*^

J.B. 
P.V

.....<3 

.....< 

.....d

SfMif

lolh 

P.V

iFffUMW!

io.'.. ..............
0.. ................ 
10..................

*n! &-njil TTrtflfiUUl
pjCjT' '

;e?aBSjaodges.... 
awbd* And Q***
I Hodge*.....

Ga?e 
height

Feel. 
1.46 
1.28 
1.06 
L0| 
1.01

41.74 
.94 
.97 

2.51 
2.08

1.S4

Dis­ 
charge.

65 
64

201

Temporary gage tit new station. »Sti
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Daily discharge, in second-feet, of Clear Creek near Golden, Colo., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. .........
2..........
3..........
4..........
5..........

6..........
7. .........
8..........
9..........
10..........

11..........
18..........
18..........
14..........
15..........

1*.. ........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24.. .........
25..........

26..........
27..........
28..........
29..........
39.. ........
SI..........

1919-20. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25

26..........
27...........
28.........:
29..........
30..........
31..........

Oct.

113
104
106
111
111

115
116
111
111
122

130
120
107
102
102

104
107
109
111
118

116
116
116
116
118

118
117
116
115
114
113

114
112
112
128
123

118
118
118
116
114

109
105
105
105
105

103
101
96
94
87

83
89
89
87
81

68
65
60
87
85
83

Nov.

112
111
109
107
104

101
98
95
94
94

94
94
Q4
94
94

94

76
90
90
87
87

87
80
87
68
57

71
76
80
98
96

94
81
80
80
80

01
80
87
85
76

66
60
50
AK

45

Jan.

55

Feb.

59

58

58
56
56

Mar.

60
Aft

Apr.

76
75
73
71
78

83
68
60
61
61

65
62
61
72
60

61
64
73
83
100

125
150
175
300
225

185
200
246
226
236

56
56
54
53
62

58
56
7O

70
70

70
75
65
70
67

74
84
82
67
74

74
76
86
88
78

70
69
69
fUL

104

May.

243
271
257
246
257

313
313
316
327
320

302
313
338
372
397

397
468
545
630
680

760
790
800
780
810

850
810
670
910
840
740

184
257
278
278
288

299
320
OOA

348
397

366
<w;
278
366
253

253
236
288
425
502

KQO

690
690
740
940

1,090
890
890

1 040
l' 140
l'l40'

June.

650
564
520
460
418

390
366
404
397
446

528
502
564
583
612

602
621
630
621
 40

660
621
545
545
574

J95&
536
*W
486He

1,190
1,040
see
940
990

1,040
1,190
1,290
1/299
1,190

1,190
i ion
1,140
1,140
1,190

1,140
1,090
990
890
740

790
840
890
890
990

840
890
890
890
840

July.

494
S92
660
612
468

439
520
439
390
354

330
299
325
360
348

304
291
278
446
390

  325
288
265
849
274

278
299
204
229
258
354

790
790
846
740
790

890
640
690
690
592

592

502
460
460

460
5-52
502
453
418

378
360
336
545
545

640
460
411
397
418
372

Aug.

460
494
502
418
354

330
320
320
309
270

257
244
225
194
207

200
200
190
190
187

174
168
165
182
165

102
160
m
171
148
166

418
404
348
348
348

348
336
278
288
294

294
278
274
265
236

261
253
233
240
304

418
366
320
304
304

309
342
304
274
257
249

Sept.

157
165
197
200
140

135
132
130
140
150

163
165
168
285
290

poo
190
181
175
170

165
160
150
148
148

143
138
136
190
128

232
' 222

204
194
200

207
249
253
218
197

197
194
187
174
168

165
162
160
168
168

171
174
171
168
168

162
162
165
160
157

NOTE. Recorder not in operation Oct. 27 to Nov. 1, 3-8, 10-15, 1918; Apr. 23-25, 27, Sept. 6-10, 12-17' 
19-23, Nov. 19,20,1919; Apr. 1. 10-13, Apr. 30 to May 30, 1920; discharge determined by comparison with 
flow of North Fork of South Platte at South Platte and weather records.
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''Monthly discharge of Clear Creek near Golden, Colo.,for the years ending Sept. SO, 1919,
and 1920.

Month.

1918-19. 
October..................................................

Mav

July......................................................

September...............................................

1919-20.

May......................................................

July......................................................

September...............................................

Discharge in second-feet.

MflTmniTn.

130 
112 
246 
910 
650 
660 
502 
290

128 
98 

104 
1,140 
1.290 

840 
418 
253

Minimum.

102 
94 
60 

243 
366 
229 
160 
128

60 
45 
52 

184 
740 
360 
236 
157

Mean.

113 
99.3 

112 
525 
533 
369 
248 
166

98.7 
77.3 
71.1 

519 
1.020 

550 
306 
186

Run-off in 
acre-feet.

6,950 
3,150 
6,660 

32,300 
31,700 
22,700 
15,200 
9,880

6,070 
4,600 
4,230 

31,900 
60,700 
33,800 
18,800 
11,100

NORTH BOULDER CREEK AT SILVER LAKE, COLO.

LOCATION. In NW. J sec. 28, T. 1 N., R. 73 W., at outlet of Silver Lake in Colorado
National Forest, Boulder County.

DEAINAGE AREA. 8.7 square miles (measured by special survey). 
RECORDS AVAILABLE. August 20,1913, to September 30,1920. 
GAGE. Friez water-stage recorder which records head on weir. 
DISCHARGE MEASUREMENTS. Made by means of standard sharp-crested weir 10 feet

long having low-water section 5 feet long. 
EXTREMES OP DISCHARGE. No data. 
ICE. Weir kept open during winter. 
DIVERSIONS. None above station. 
REGULATION. Winter flow increased by storage in Silver Lake (capacity, 2>080

acre-feet). 
COOPERATION. Daily-discharge records furnished by city engineer at Boulder.



PLATTE ETVER BASIN". 327

Daily discharge, in second-feet, of North Boulder Creek at Silver Lake, Colo., for the 
years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22:.,...........
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..... .........
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
.12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

«!.. ............
22..............
23..............
24..............
25..............

26..............
27..............
38..............
29..............
30..............
31..............

Oct.

16.0
16.0
16.8
18.3
18,4

18.4
19.6
10 ft
19.6
19.6

19.6
18.8
IS 8

18.0
18.0

17.7
16.0
16.0
16.0
1<\ ft

* c o

in a
in Q
11.4
14.0

id. n
19.6
Id 9

14.4
18.0
18.4

la
19
19
20
20

19
22
23

14

14
13
14
13
13

14
13
14
13
13

14
13
14
14
13

14
12
12
13
12
11

Nov.

17.0
16.0
14.6
14 4
14 4

14.6
14 7
13.6
13.5
13.3

13.2
12.8
19 1

12.4
12.3

12.0
12.0
11.4
11.0
11.0

in ft
10.6
10.6
9.2
9 9

9 n

8.8
s ft
8,8
8.6

12
11
13 .
13
12

12
12
12
12
14

14 '
11
12
11
11

11
10
10
10
10

10
10
10
10
9

8

g

8

Dee.

8.8
8.4
8 7

8 n

8 A

7.9
7 ft
ft 9
7 ft
7 ft

7.6
7.1
7.2
7.3
7.2

7.2
7.2
7.2
7.2
7.2

; 7.2
_, *r o

7 q

7.3
7.3

7.2
7.3
7.2
7.2
7.2
7.3

6.7
6.5
6.5
7.1
7.2

7.0
7.0
7.0
7.0
7.4

6.8
6.8
7.0
6.2
5.8

5.5
5.5
5.5
5.5
5.5

5.8
<s o
5.8
5.8
5.6

5.8
5 0
5.6
5.5
5.5
5.6

Jan.

6.8
7.0
6.8
6.8
6.7

6.6
6.3
6.2
6.1
6.1

6.1
6.1
6.1
6.1
6.0

6.0
6.0
6.0
6.0
<\ o

i» 8

5.7
5.5
5.0
4 n

4.7
4.7
4 4
4.3
4.2
4.2

<\ ft
5.8
5.8
5.6
5.4

5.2
5.2
i\ 4

5.6
5.6

5.5
5.2
5.0
4.6
4.4

42
4.0
4.1
4.2
4.2

4.0
3.8
3.8
3.8
4.0

3.7
3.7
3.8
3.8
3.8
3.8

Feb.

4 4
4.6
4 4
4.4
4.4

4 4
4.4
4 5
4.2
3 9

3 9
3 9
3 9
3 9
3.7

3 7

3.5
3.5
3.5
3.5

3 rf
O I? '

3.4
3.3
3.5

3.7
3.7
3.8

1 O

3.8
3.8
9 S

2.8

9 ft

2.9
9 O

2.9
4 9

4 9

4.2
2.4
2.5
2.5

2 4
2.4
2.4
2.3
2.3

2.3
2.3
2.2
2.3
2.4

2.5
2.6
9 7

2.6

Mar.

3.4
4.0
3.8
3.8
4.2

4.1
4.0
4.2
4 q
1 9

4.3
4.2
4 O

4.2
4.2

A. 3
4.3
4.2
4.2
4.2

4.2
4 i
A 9

4.2
4.2

4.2
4.2
4.2
d 9
4 4
4.4

t A.
2.3
2.3
9 d

2.3

2.5
2.4
t i
2.2
2.3

2 4
2.2
2.4
2.1
2.0

2.0
2.1
2.0
2.1
2.2

2.3
2 1
2.0
2.3
2.2

2.0
2.1
9 O

2.3
2.1
2.0

Apr.

4 A.
4.5
4.6
4 a

4.6

4.7
4 7
4.6
4.5
4.3

4.0
4.0
4.0
3 9
3 O

3 0
3.8
3.8
3.7
3.6

3 7

3 n

4.0
4.0
4 0

4 0
4.1
5.5
5.5
5.4

2.1
2 0
2.3
9 4

2.2

2.1
2.0
9 9

2.1
2.3

2 0

2.1
2.0
2.3
2 2

2.0
2 1
2.0
2.2
2.4-

3.1
a i
3.2
3.0
3.1

3.1
3.1
^ i
3.2
3.1

May.

5.4
5.5
5.5
5.5
5.8

6.5
6 9
ft 9
S 7

9.6

9 6
9 6

10.0
12.2
16.2

16.5
19 1
21.0
OJ. Q

24.0

OK O

27.4
OK O

Oc Q

26.0

28.0
26.0
on ft

29.0
29.0
29.0

3.0
3.2
3.1
3.4
3.3

3.2
3.0
3.1
3.2
3.0

3.3
3.4
3.5
3.4
3.4

3.4
3.3
3.4
4.0
5.6

6.2
25
47
47
47

59
60
51
55
CO.

63

June.

32.6
on A.

28.4
26.6
25.8

26.0
26.2
29.2
Q A Q

31.6

31.6
45.0

et q
W d

56.0
60.0
63.0
67.0
66.0

64.0

60.0
59.0
CO A

56.0
57.0
58.0
EQ A,

58.4

48
48
45
OQ

41

48

51
CO

70
79

85
93
93
O7

97

105
109
104
104
104

103
91

100
109
130

141
137
11S

126
118

July.

60
63
67
71
67

63
60
KA

58
54

50
dO

48
48
48

46
41

45
45
44

44
43
42
42
41

36
36
38
38
39
39

118
118
118
118

120
120
120
121
122

125
146
147
148
148

145
141
143
145
158

159
160
158
150
165

229
294
9O4

201
201
201

Aug.

43
46
46
46
46

46
44
41
39
37

35
31
28
28
27

27
27
27
27
27

26
23
23
23
23

24
24
22
22
25
23

195
192
192
192
192

193
192
193
193
193

193
194
193
186
180

205
205
205
205
174

174
193
194
194
193

173
172
171
171
168
170

Sept.

20
25
26
26
28

27
27
26
23
24

24
24
24
27
29

28
3D
31
31
30

9O
9a
27
26
25

23
20
20
20
19

160
145
110
70
57

57
62
59
59
59

56
55
56
58
58

58
58
58
55
53

54
54
55
55
55

94
95
95
92
87



SUKFACE WATER 6TJPP.LY, IMKM&O, PART VI.

Monthly discharge of North Boulder Creek at Silver Lake, Colo,, for the year* ending
Sept, SO, 1919 and mo.

Month.

1918-19.

April.....................................................
May.....................................................

July.....................................................

1919-20. 
October..................................................

March....................................................
April....................................................
IJoTT

July.....................................................

Discharge in second-feet.

Maximum.

19.6 
17.0 
8.8 
7.0 
4.6 
4.4 
5.5 

29.0 
67.0 
71.0 
46.0 
31.0

71.0

23 
14 
7.4 
5.8 
4.2 
2.6 
3.2 

1 63 
141 
294 
205 
160

294

Minimum.

10.3 
8.6 
7.1 
4.2 
3.3 
3.8 
3.6 
5.4 

25.8 
36.0 
22.0 
19.0

8.3

11 
6 

, 6.5 
8.7 
2.2 
2.0 
2.0 
3.0 

38 
118 
168 
53

2.0

Mean.

16.9 
12.0 
7.54 
5.76 
3.89 
4.17 
4.27 

. 17.1 
47.2 
49.3 
31.5 
25,6

18.9

15.2 
10.8 
6.20 
4.61 
2.84 
2.21 
2.48 

18.9 
90.3 

156 
188 
71.3

47.8

Ban-off in 
acre-feet.

1,040 
714 
464 
354 
216 
266 
254 

1,090 
2,810 
3,030 
1,940 
1,520

13,600

985 
648 

. 381 
385 
163 
136 
14&

i,teo*
5,390 
9,5» 

11,600 
4,2»

34,609

BIG THOMPSON CREEK HEAR BRAKE, COLO.

LOCATION. In sec. 2, T. 5 N M R. 71W., at old highway bridge No. 7 in Big Thompson
Canyon, 200 yards below Loveland dam and 1$ miles east of Drake, Larimer
County. Nearest tributary, North Fork, enters at Drake. 

DRAINAGE AREA. 274 square miles (measured on topographic maps). 
RECORDS AVAILABLE. September 18, 1917, to September 30, 1920. 
GAGE. Bristol pressure gage attached to left bridge abutment; inspected by eHQ.-

ployee of city of Loveland. ,, 
DISCHARGE MEASUREMENTS. Made from single-span bridge. 
CHANNEL AND CONTROL. Channel is-pool ia which several feet of silt are deposited

and scoured out. Control is 50 feet downstream at rapids of compact gravel;
shifting at intervals. 

EXTREMES OF DISCHARGE. Maximum discharge during year ending September 30,
1919, from high-water mark, 9.5 feet at 6 p. m. July 31 (discharge not computed);
minimum discharge occurred during winter. 

Maximum stage during year ending September 30, 1920, 4.5 feet at 5 a. m,
June 9 (discharge, 1,600 second-feet); minimum discharge occuared during waiter. 

JOE. Stage-discharge relation seriously affected by ice. Winter measurements made
at section half a mile upstream. 

DIVERSIONS. Court decrees for diversions of 23 second-feet from river above station
and 2,277 second-feet below, ateo decrees for storage of 81,000 acre-feet beloir
station.
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. Alternate melting and freezing of mountain snow during spring causes 
diurnal fluctuation of discharge. Ne artificial regulation.

ACCURACY. Stage-discharge relation not permanent. Rating curves used March 1& 
to Jafy 31 and A«gust 1 to December 31,1919, fairly well defined below 300 second- 
feet. Standard rating curve used during 1920 fairly well defined; applied indi- 

, rectly for shifting control during greater part of year. Operation of water-stage 
recorder satisfactory except as explained in footnote to table of daily discharge. 
Daily discharge ascertained by applying to rating table daily mean gage height 
obtained by inspection of recordergraph. Records fair.

COOPERATION. Field data furnished by city of Loveland. Check, measurements 
made by tTnited States Geological Survey.

Discharge measurements of Big Thompson Creek near Drake, Colo., during the-yeters ending
Sept. SO, 1919 and 19m.

Date

1918. 
Oct. 1
Dec. 12

27

1919.
Jan. 7

23
31

Feb. 5
15

Apr. 17

Oct. 22

Dec. 12
22
26 
29

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
Baily and Blight b.....
Robert J'-oUansbee.....

.....do................. 

.....do.................

Goee 
height.

Inches. 
18

10.8
24
19.2
17.4

.. 16.5
15.8 
15

Dis­ 
charge

See. -ft. 
73 .
36.6
31.6

27.1
26.6
23.6
21.6
21.1
27.0

193
60
54
31.4
51
43 
41

Date

1920.

12
15
22
30

Feb. 11
Mar. 3

23
May 1

7

11
29

July 7
Aug. 24
Sept. 28

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.....,^. .......

.....do..... ,........

.....do.................

.....do.................

Gage 
height.

Inches. 
14. 8
14.5
14.5
14.2
15

27.8
32.8
33.5
40.8
50.0
45.5
38.8
31.5
23.6

Dis­ 
charge.

Sec.-ft, 
30
24,3,
31
34
33,
36. &
22.1
23.*.

128
218
271
666

1,280
«30
568
269
125

  City «ngraoer of Loveland. b Kate hydrograplier.
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Daily dit
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, in second-feet, of Big Thompson Creek, near Drake, Colo.,for the year» 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
43..............
14.. ...... ......
15..............

16..............
17..............
18..............
19..............
20..............

21..............
 22..............
 23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
^l... ...........

1919-30.

2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
43..............
14..............
15..............

16..............
17..............
as..............
19..............
30..............

21..............
32..............
33..............
34..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

73

72
64
64
76
70

70
70
70
60
68

64
60
64
64
70

68
64
60
60
68

60
60
56
53
46

48
50
48
33
33
35

Nov.

40
50
54
60
65

70
63
68
63
45

47
50
CO

53
54

55
52
48
50
57

50
44
47
47
45

26
8
5
10
15

Dec.

Vf

32

16
20
oo

20
20

22
24
oe

25
tyn

25
11
34
38
40

in
42
45
48
48

50
51
57
55
53

43
41
38
41
to
V7

Jan.

27

27

24

35
31
01

33
Q1

OQ

26
OO

30
00

26
24
26
OQ

31

32
33
34
36
38

34
34
qo
oo
34

1ft
36
34
33
00

33

Feb.

22

2!

Vf

Mar.

21
21
21
22
22

22
22
23
23
23

23
23
24
24
24

28
28
29
29
30

32
29
26
26
28

26
24
28
29
30
38

22

24

Apr.

44
38
38
38
42

42
30
30
32
28

32
30
29
35
34

32
30
34
38
48

59
64
80
105
128

139
135
128
105
102

May.

102
105
102
93
98

117
117
112
117
120

117
117
128
145
179

175
205
240
319
342

360
400
400
432
420

440
408
450
465
450
360

126
170
190
210
219

246
273
280
301
345

328
294
273
256
240

243
246
249
252
255

258
261
264
267
270

273
298
440
510
576
582

June.

265
209
191
185
165

171
185
220
260
265

289
289
289
289
301

280
301
310
310
310

301
289
265
260
255

225
220
215
215
215

559
682
349
630

1,000

1,210
1,280
1,390
1,500
1,360

1,260
1,260
1,280
1,260
1,260

1,250
1,230
1,000
870
537

480
537
747
900

1,020

921
740
7tl
907
991

July.

230
275
353
301
280

240
240
228
205
195

191
195
191
185
185

199
220
205
195
179

165
151
139
139
145

155
175
171
171
252
490

935
830
760
754
682

624
582
526
500
554

480
520
480
455
445

537
485
532
475
420

384
379
455
445
542

594
515
AA!\
402
388
384

Aug.

311
320
329
275
230

190
164

' 160
160
144

132
122
113
107
99

96
92
93
93
93

89
82
76
72
76

80
82
85
82
76
76

465
402
357
349
345

324
294
294
317
317

341
341
301
266
250

250
250
250
250
290

430
379
317
280
259

253
253
256
253
253
263

Sept.

93
96

-  113
118
110

108
93
96
102
93

93
82
89
200
238

178
150
128
122
113

107
113
107
99
93

85
80
78
76
78

268
270
284
296
308

302
274
246
218
190

160
132
132
132
132

132
131
140
144
132

134
134

  136
134
134

132
132
118
103
106

Nom-^Recordernot in operation Mar. 1-14, June 25~to July 2, Dec. 15-20,1919; Jan: 5-10,28-31; May 2-4, 
6, 16-25, Sept. 7-11,1920; discharge computed from flow of near-by streams. Stage-discharge relation 
affected by ice Oct. 30 to Nov. 5, Nov. 11-15, Nov. 28 to Dec. 13,1919, Jan. 11-20, 1920; discharge com­ 
puted from discharge measurements, daily gage heights, and temperature records. No gage heights Oct. 1, 
1918, to Feb. 28,1919, Feb. 1 to Apr. 30,1920.
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Monthly eKseharge of Biff Thompson Creek new Drake, Colo.,for the years ending Sept.
30, 191$ and 1920.

Month.

1918-19. 
T>«cember..... ............................................

February.................................................

April......................................................
May.......................................................

July.......................................................

September................................................

1919-20.

February ..................................................

April.....................................................
May....... ...............................................

July......................................................
August...................................................
September.. _ ..........................................

The year.... _ ....................................

Discharge in second-feet.

Maximum.

38 
139 
465 
310 
490 
329 
238

76 
70 
57 
38

582 
1,500 

935 
465 
308

1,500

Minimum.

21 
28 
93 

165 
139 
72 
76

33 
5 

16 
24

126 
349 
379 
250 
103

Mean.

35.0 
26.0 
21.5 
25.7 
58.3 

246 
251 
214 
135 
111

59.0 
46.1 
35.9 
31.6 
34 
23 
40 

290 
971 
533 
305 
176

212

Run-oft in 
acre-feet-

2,150 
1,600 
1,190 
1,580 
3,470 

15,100 
14,900 
13,200 
8,300 
6,600

3,630 
2,740 
2,210 
1,940 
1,960 
1,410 
2,380 

17,800 
57,800 
32,800 
18,800 
10,500

154,000

NOTE. Mean discharge for -winter determined from discharge measurements.

NISHNABOTNA RIVER BASIN. 

WEST NISHNABOTNA RIVER AT WHITE CLOUD, IOWA.

IX)CATION. In sec. 2, T. 71 N., R. 41 W. at highway bridge, in White Cloud, Mills 
County, near crossing of Chicago, Burlington & Quincy Railroad and Wabash 
Railway, 3 miles above mouth of Silver Creek and 4 miles southeast of Malvern.

DIIAINAGE AREA. 950 square miles (measured by engineers of the Iowa State High­ 
way Commission on United States postrroute map).

BIICO.RDS AVAILABLE. May 23, 1918, to September 30,1920.
GAGE. Chain gage attached to downstream handrail of highway bridge; read by 

Charles N. Hammack.
DISCHARGE MEASUREMENTS. Made from downstream side of Wabash Railway bridge.
CHANNEL AND CONTROL. Bed of stream composed of sand and gravel; banks subject 

to overflow. Control not well defined.
EXTREMES OP DISCHARGE. Maximum stage discharge during year ending September 

30, 1919, 7,500 second-feet October 28; minimum stage recorded 2.96 feet Sep­ 
tember 15-18 (discharge, 9 second-feet).

Maximum stage recorded during the year ending September 30,1920, 18.0 feet 
at 5.30 p. m., April 19 (estimated discharge, 12,000 second-feet); minimum dis­ 
charge about 95 second-feet February 2. 

1918-1920: Maximum discharge occurred in 1920; minimum discharge in 1919.
ICE. Stage-discharge relation may be slightly affected by ice during periods of 

extreme cold weather.
REGULATION. The grist mill 200 feet above the gage may affect the stage when in 

operation. The mill dam was partly destroyed during the spring of 1919 and 
repairs were
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ACCURACY. Stage-discharge relation changed during high water in April, 1919, and 
during heavy ice jam in March, 1920; ajso affected by dredging in channel Sep­ 
tember 25 to October 26 and November 3-24,1918. Rating curve used May 23 to 
November 3. New rating 1918 fairly well defined between 10 and 2,000 second- 
feet; curve used November 25, 1918, to April 23, 1919, net well defined; curve 
used April 24, 1919, to March 13, 1920, well defined between 40 and 4,000 second- 
feet; curve used March 13 to September 30, 1920, well defined between 150 and 
3,000 second-feet; extensions of curves approximate due to lack of discharge 
measurements. Gage read twice daily to hundredths. Daily discharge ascer­ 
tained by applying mean daily gage height to rating table; indirect method used 
September 25 to October 26, and November 3-24, 1918. Open-water records for 
1918 and 1919, fair; for 1920, good; winter records may be affected by ice for short 
periods.

Discharge measurements of West Nishnabotna River at White Cloud, Iowa, during the years 
ending Sept. SO, 1919 and 1920.

[Made by E. D. Burchard.]

Date.

1919. 
Mar. 31... ....................
Apr. 15.......................

25.......................
May 3........................

3........................
4........................
4........................
4........................
5........................

Ga?e
height.

Feet, 
3.12
5.63

12.35
7. 88
7 64
8.21
7.92
7.00
6.10

Dis­ 
charge.

Sec.-ft. 
133
599

02.950
980
930

1,100
1,030

743
&»

Date.

1919. 
May 5........................

28........................
Aug. 22... ....................
Nov.14.......................

1920.
Mar.25.......................
July 1 .... ...............

a.. t .,. ..................

Gage 
height.

Feet. 
6.14
4.62
3.58
5.02

6.80
9. 48
6.40

rss-
ck&rgQ.

See.-ft. 
48S
198
81.4

283

792
2,250

662

» Discharge partly estimated owing to loss of tne&r.

Daily discharge, in second-feet, of West Nishnabotna River at White Cloud, Iowa, for the 
years ending Sept. SO, 1918-1920.

Day.

1918. 
1............
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

May. June.

I tfft
2 040

Q97

824
2 <>qri

3 ten

3,500
2,330

ats
eoj

460
344
328
360
ftAQ

July.

103
90
09
82
on

RA
on

94
74
82

67
60
56
64
82

Aug.

CA

38
qc

35
qq

9ft

24
20
18
17

18
47
53
7»

32

Sept.

11
21
99

12
to

16
16
12
27
o

15
74
10

-

Day.

1918. 
16............
17............
1ft

19............
20............

9t

22............
23............
24............
28............

26............
27............
28............
29.. ..........i
in
03

May.

256
608

2,120

990
1,330
2,330
1,080
1,690
i isn

June.

514
392
few
330
180

1GA

157
942
243
243

304
146
126
116
116

July.

96
94
78
70
70

60
53
50
60
70

67
60
64
38
30
47

Aug.

22
17
47
63
38

47
25
38
25
20

20
22
14
31
17,
14

Sept.

9
»
»

24
14:

12
»

to
15
20

18-
14
12
14
20
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Dotty iKtcharge, in sedtmd-feett of Wat Nteknabdtna River at White Cloud, Iowa, for 
the yt&*4*<%tog Stpt. 80, 191S-192Q.

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

1918-19.

163

1919-20.

2,470
5,500
2,620
1,820
1,630

394
1,240
1,070

353
752

, 296
296
394

460

460

303
203

217

203

189
189

189

151,

131

1,330
1,200

784

839

405
334

325
344

1,100

121
130.

128
130
128
119
114

103
103
748

1,880
3,560

1,220 
89J. 
594 
835 
335

325
262

,228
201
138

333
296
232

178

415
IS!
I2?

583
353
298

263

247

1,250
862
448
316
246

216
191
166
159
160

247
650

1,200
1,500
1,200

,400

693

720
470
334
920
614

564
306
216
180
73

344
2,900
3,740
2,760

782
557
557
532
938

564
450
429
429
429

409
429

'2;80ff

371

507
415
460
415
437

333
373
314
279
373

333
279
263
532
314

263
182.
176
232
210

196 
176 
180 
19fi 
163

614
540
493
614

640 
614 
540 
58? "516

471 
4; 57ft 
4,OMT

439*

951
877

6H

1,840
2,980
1,620

1,999

3,430
2,410

I'lOO
722

938
752
636
532

1,100
2,220

812
636

493
493
540

. 540
429

409 
390 
429 
42ST 

1,500

1,220 
WO 
150 
4M 
390

371

385

254

185

198
185
185

150

15Q 
f40 
180 
130 

1,13$

68
68
68
64

60 
60 
58 
«0 
00

53

53
53
58

53
53

ra
782
657

857 
40D 
314
127

80

56
53

2,360
970
217

5*0

390
301

325
239

225
239
225
225
211

211
254
254
225
211

iw
198
198

198 
185 
185 
m 
185

198m
18f 
186

NOTE. Stage-discharge relation affected by an ice jam Har. 2-13,1920, and possibly affected by lea 
or short periods from Nov. 27,1919, to Mar. 1,1920. *
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\
Monthly discharge of West Nishnabotna River at White Cloud, Iowa, for the years 

ending Sept. SO, 1918-1920.

(Drainage area, 950 square miles.]

Mbnth.

1918. 
May 23-31.....................................

July............................................

September ....................................

1918-19.

March...... ...................... ..^.... ......
April..........................................
May...........................................

July...........................................

The year..... ...........................

1919-20. 
October.......................................

March.........................................

May...........................................

July...........................................

Tha VAAr

Discharge in second-feet.

Maximum.

2,330 
3,500 

102
78 
74

5,500 lj'830
344 
140 

2,560 
1,450 
3,740 
1,880 
3,430 

* 3,200 
139 

2,360

5,500

1,240 
1,280 

394 
394 
782

10,600 
4,570 
1,500 
3,920 
4,570 

390

10,600

Minimum.

256 
116 
30 
14 
9

io3
103 
68
48 
48 

168 = -a
85 
53

48

151 
139 
217 
105 
95 

247 
318 
471 
335 
225 
130 
185

96

Mean.

1,280 
782 
71.3 
31.6 
16.2

590 
415 
192 
123 
386 
275 
664 
365 

1,290 
1 590 

112 
277

438

327 
294 

' 257 
172 
288 
836 

1,130 
958 
483 
528 
614 
220

510

Per . 
square 
mile.

1.3S 
.82$ 
.025 
,033 
.017

.621 

.437 

.202 

.129 

.406 
.289 
.699 
.384 

1.36 
:621 
.118 
.292

.461

.344 

.309 

.271 

.181 

.303 

.880 
1.19 
1.01 
.508 
.556 
.646 
.232

.537

Run-off 
in inches.

0.45 
.92 
.09 
.0*
.oar

.72 

.49 

.23 

.J£ 

.42T 

.33: 

.781 

.44 
L52 
.72 
.14 
.33

6.27

.49 

.34 

.31 

.21 

.3$ 
1.01 
L33: 
1.16* 
.57 
.64, 
.74 
.26.

7.30

EAST JOSHBTABOTKA RIVER AT RED OAK, IOWA.

LOCATION. In sec. 20, T. 72 N., R. 38 W., at highway bridge on Coolbaugh Street,. 
in Red Oak, Montgomery County, 3§ miles above junction with West Nish­ 
nabotna River.

DRAINAGE AREA. 940 square miles (measured by engineers of the Iowa Highway 
Commission on United States post-route map; scale, 1 inch 1 mile).

RECORDS AVAILABLE. May 22, 1918, to September 30, 1920.
GAGE. Chain gage attached to the downstream handrail of bridge; read by Albert 

England.
DISCHARGE MEASUREMENTS. Made from upstream aide of. Burlington Railroad1 

bridge half a mile downstream, or by wading.
CHANNEL AND CONTROL. Sand and mud bottom, fairly permanent gravel control.. 

Both banks subject to overflow during high water.
EXTREMES OP DISCHARGE,-1 Maximum stage recorded during year ending September- 

30, 1919, 13.1 feet at 6.30 a. m. June 13 (discharge, 3,300 second-feet); minimum* 
stage, 1.59 feet at 6.30 a. m. October 11 (discharge, 15 second-feet).
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Maximum stage recorded during year ending September 30,1920; .12.80 feet a& 
6.30 a. m. April 21 (discharge, 2,920 second-feet); Tnininmim discharge somewhat 
less than 40 second-feet during January.

1918-1920: Maximum stage recorded, 13.60 feet at 6 p. m., May 29, 191& {dis­ 
charge, 3,740 second-feet); minimum stage, 1.53 feet at $.30 a. m. September 28, 

... 1918 (discharge, estimated 13 second-feet). : 
ICE. jStage-discharge relation affected by ice. ; ;., ' ' 
ACCUBJACY. Stage-discharge relation changed with going out t)f ice in March, 1920. 

Rating curve used May 21,1918, to March 3,1920, well defined between 30 iand 
:.-  4,100 second-feet; curve used after March 3, 1920, well defined between .150 and 

4,100 second-feet. Gage read to hundredths once daily and twice during day» 
' of rapidly changing stage. Daily discharge ascertained by applying daily gage 

height to rating table except for periods in; which stage-discharge relation was. 
affected by ice for which it, was obtained by applying gage height corrected on 
basis of weather records, observer's notes, and flow at open-water stations. Open- 
water records good; winter record roughly approximate.

Discharge measurements of East Nishnabotna River at Red Oak, Iowa, during the year* 
ending Sept. SO, 1919 and 1920.

^Da

191 
Oct.

191 
Apr.

Dot

1 ,
t,
3
4...
5,..

ft ,
7;..
R

J0

11
Tfl
13
14
15,

te.

8. 
20

9. 
1 

12 
14 
15 
24 
25

' Made by 

H. C. Beck

E. D. Burc 
do

man........

hard........

.....do..................

.....do...............:.. 

.....do.................. 

.....do..................

Gage 
height.

Feet 
1.99

3.23 
6.73 
6.34 
7.50 

12.69 
13.16

.Dis­ 
charge.

See.-ft. 
30.3

192 
900 
SIS 

1,060 
3,100 
3,360

Date.

1919. 
May 5 

28 
June 5 
Aug. 22 
Nov. 13

1920. 
Mar. 25 
July 1

Made by 

E, D. Burc 
do

hard........

.....do..................

.....do..................

.....do..................

.....do.................. 

.....do..................

Gage 
begirt.

Feet. . 
9.73 
3.76 

12.30. 
- 2.47 

5.83

4.33 
4.10

J>*ST.- 
Sfesrge.

Sec.-ft . 
1,760 

262 
2,700 

62.8. 
705

423 
364

y discharge, in second-feet, of East Nishnabotna River at Red Oak, Iowa, for ike- 
years ending Sept. SO, 1918-1920.

Day.

1918,

9

May. June.

1,300 
1,160 

775 
575 

1,040

2,480 
1,990 
1,420 

775 
641

369 
 277 
243 
226 
331

July.

60 
70 
62 
54 
64

52 
50 
48 
49 
46

48 
48 
38 
34 
53

Aug.

36 
35 
29 
28 
33

25 
25 
25 
24 
23

23 
24 
25 
86 
44

Sept.

32 
28 
24 
26 
34

28 
28 
25 
25 
24

 24 
24 
24 
22
21

Day.

1918. 
M.. ..........
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

May.

50 
408 
313 

1,550

1,750 
2,400 
2,860 
3,560 
2,700 
1,520

Jane.

490 
226 
177 
145 
130

97 
83 

108
'- 94 

94

260 
161 

-153 
100
80

July.

47 
226, 
428 
108 
66

55 
46 
64 
48 

243

85 
- 78 

52 
37 
40 
36

Aug.

36 
36 
34 

138 
122

428 
108 

71 
57 
66

76 
30 

.34 
. 38 

30 
30

Sept.

20 
22. 
23! 
23
20
27" 
21 
20- 
21 
21

19
18. 
13. 
1ft 
19.
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&oh, /or

D*y.

1918-19. 
i..............
2..............
3.*...........,
4..............»..:...........
9..............

I::::::::::::::
*....,..,.,,... ..3

io....... .......

8...,.^. ...... ::.::.::::::::
l»   j
14..............
15..............

16..............
«-;............'.
18..............
19..............
20..............

21..............
2*..............
23..............
24.. ............
25..............

26........ ......
27...............
OR
29...... ........
30..............
31..............

1919-20. 
1..............
2..............
3...............
*..............
5..............

6..............
7..............
8. ..............
9..............

10.... ........ ..

It..............
13;....... ..w
ML .
...............
It. ............

ML .............
W
18
19:.. ...........
aa.
2ft
23..............
23..............
at..............
2S...... ........

26..............
vr...... ........
28... ...........
29..............
30..............
31..............

Oat.

19
16
20
20
26

17
IS
23

: 3«
20

*5
1804
40
23

29291
32
32
30

33
33
31
28
26

50
313
685

M10
313
115

213
641
553
683

1,620

1,583
685
411
575
611

511
619
3il
277
230i

243
228
22ft
209
209*

201
209*
2»
2)1
19%

177
2«
177
169
169
177

NOT.

86
40

&

41
100
92
*T

.100

60
1 &

45
48
1Q

44
65

115
72
50

36
42
40
38
47

299.r>
33
32
34

226
193

391
185

139
169  «»'
313

1,710

2* 14ft
*»52tt

OS4
490
489

448:
448.
4281
40$
369

350
311
277
230
226

177
145
115
115
130

Eteo.

42
36
42
&
j4fi

4»
47

1 60
! &

60

4o
SB
42
4t

41
42
49
42
41

40
40
1Q

38
36

38
%
38
3D
28
28

110

So

fen.

26
26
2ft
2j' 34

24
26
28

23

28
28
*t
30
gj<

50
60
60-,
60
64

71
55
KQ

" 49
7Q

inm
71
64.
58:
53
49

OS i

. 70

46

40

Feb.

48
60
72

13?
66)

59
sSSL
W
49
40

4244"
299
177
569

W7
277
177
OAA

177
153
209
185

: 145

130

100
.....

  5$

100
100

340

170

tfv.

!&
1%

?40
139

130
lap
m

:' "15*

145

145
MS
1«S
193.

' 313

1 240
f'580

5^3
313

216
2*»
243
243
24a

226
226
fiQt
986
294
I8»

209
226
469

3r^96&
2,100.

1.710
741

  O1 8

828
636

J Tfifl

Ik550
i oftn
1,580

762

615
573
458
458
422

422
387
387
387

-.-404

422
493
458
387
387
353

Aft.

17!
SW
K7
*&

-343

i»

280
475

1,210

*892

575
752

.   9tt

. >'^^
532
499
4A8

469
 1.7S9 :
2,610
3050
3,140

i iiri
1.300
i,aio 9».

988.

321
305

2vO
341,
290
290
303
290
275

275

805
275
353

1*650
2*610

2>S10
1^520
1.J10
lr»40
,850

872
l,«d
1,210

872
872

Ms*

1,3M>'«E
1.J240  i ';m
i,ea»;'
I,BW

j *^'^f
7TO
821

739mm
428
419

  »B8
., 798

532
448

  448
369
313
469
277

260
260
243
9i3
226
388

784
741
678
m&
553
COOX
4flft

476
45S

440
1,780

1,330
i MO

i lin
$15
694
636
573

633
495
533
533
533

495

476
440
440
387

stoat*.

1,210
1499
LJfift
fern1

-2;70»

3.819

' 2 Gou
» ngjv.

it«

A3!0,'2,' MO

L360
1^4»

1,390^*ro
707-575
533

641
892
844
641
532

408
369
m

1,040
844

370
370
353

  387
321

_3?1
305
387

1,580
1,680

w8-

387
3*7
387
^l
m
misiiR
2T5

275
290
305
305
275

'July.

388
m
Qlft

' #
 -4W

8K
295
*»\i 8?S
277

789
72»
575

1,098

1,1609M'
428
313
29$

233
$i
209
193
177

169
161
1«
1 90 ,

.. 145-j
13*

321
290
290
3SI
305

573
458
36S
275
24T

321
1,950
'eftl
964
440

353

2^5
261
233

220
220
220207"

m
207
m
194
182
182
194

Aiifc

115
46

108
US

> W3

«»
S3'  ^

; <M  R
- ?!

97

iW
s«
122
i»
83
75
70

83
7Q
75
72
72

70
65
72
70
67
60

194
194
194
l*t
160

160
171
171
182
160

150
160
150
182
171

160
\W>
150
160
2&0

657
657
5l4
422
370

290

182
305
850
741

Sept.

62
89

tl
65

50
50
56
54
50

42
40
40
42
39
1R

 1

96
597

1,2K>

LI10
821
821
295
vn
153

868
IBS
448

422
247
290aa
261

220
194
194
iS2
182

Iffi
mm
i»

ISO
ISO10lfi»

low
1m
iw
i^
171
169
150
150
140

NOTE. Stage-discharge relation possibly affected by ice Dec. 85,1918, to Jan. 19,1919; Feb. 6-10; Feb' 
23 to Mar. 7, and Nov. 30,1919, to Mar. 2,1920. Oage not read Nor. 23-28,1919; discharge estimated.



Monthly discharge of East Nishnabotna River at Red Oak, Iowa, for the years ending
Sept. 30, 1918-1920.

[Drainage area, 940 square miles.]

NODAWAY RIVER BASIN. 337

1 $^§£$Z$3Z§ J^gg1*

Month.

1918. 
j 22-31........... ..........................
e.. .........................................
f...........................................

1918-19.

rember .....................................
;ember .....................................

 di. ........................................a.. ........................................

[e.. .........................................
/...........................................

1919-20.

uary.. .....................................

ril.... ......................................
y.. ............... ..........................
ie
y.. .........................................
gust. ..,........"............................
tember.. ...................................

The year. ...............................

Discharge in second-feet.

Maximum.

3,560 
2,480 

428 
428 
34

1,110 
115 
72 

108 
553 

1,580
3,140 
1,620 
2,810 
1,520 

185 
1,240

3,140

1,620 
2,140

2,100 
2,810 
1,920 
1,680 
1,960 

850 
422

2,810

Minimum.

50 
80 
34 
23 
13

15 
29
28

177 
226 
331 
130 
46 
36

15

169 
115

209 
261 
387 
233 
182 
150 
140

Mean.

1,710 
533
78.2 
58.7 
23.1

104 
54.0 
41.9 
45.7 

145 
307 
998 
642 

1,370 
382 
92.6 

270

369

418 
445 
108 
58.2 

180 
789 
731 
699 
468 
366 
281 
191

411

Per 
square 
mile.

1.82 
.567 
.083 
.062 
.025

.111 

.057 

.045 

.049 

.154 

.327 
1.06 
.683 

1.46 
.406 
.099 
.287

.393

.445 

.473 

.115 

.062 

.192 

.839 

.778 

.744 

.498 

.389 

.299 

.203

.437

Bun-off 
in inches.

0.68 
.63 
.10 
.07 
.03

.13 

.06 

.05 

.06 

.16 

.38 
1.18 
.79 

1.63 
.47 
.11 
.32

. 5.34

.51 

.53 

.13 

.07 

.21 

.97 

.87 

.86 

.56 

.45 

.34 

.23

5.73

NODAWAY RIVER BASIN. 

NODAWAY RIVER AT CLARINDA, IOWA.

LOCATION. In sec. 32, T. 69 N., R. 36 W., at Fred C. Brummet highway bridge, just 
east of Clarinda, Page County, and 7 miles above mouth of East Nodaway River. 

AREA. 770 square miles (measured by engineers of the Iowa Highway 
Commission from United States post-route map; scale, 1 inch=l mile). 

RiicoRDS AVAILABLE. May 17, 1918, to September 30, 1920.
!. Chain gage attached to upstream handrail of middle span of bridge; read by 

W.'S. Grimes.
MEASUREMENTS. At medium and high stages measurements made from 

the downstream side of the bridge. Low-water measurements made by wading 
just above bridge.

CBANNEL AND CONTROL. Dredged channel with sand and clay bottom. Loam 
banks subject to overflow at 14-foot stage. No well defined control.

OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 11.25 feet April 11 (discharge, estimated, 6,060 second-feet); minimum

1.30 feet August 25 (discharge practically zero). 
102724 23 WSP 506  22

DKAINAGE

GAGE.

DISCHARGE

EXTREMES
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Maximum stage recorded during year ending September 30, 1920, 11.24 feet at" 
12.15 p. m. May 12 (discharge, estimated, 6,050 second-feet); minimum stage 
recorded 1.50 feet at 3 p. m. July 29 (discharge, 5 second-feet).

1918-1920: Maximum and minimum stages occurred in 1919. l
ICE. Stage-discharge relation affected by ice for short periods during extreme cold 

weather.
REGULATION. The city of Clarinda installed a new water-supply system during the 

summer of 1919 and now pumps the water supply from the river a few hundred 
feet above the gage.

Dredging operations at the mouth of West Nodaway River during August and 
September, 1920, may have materially affected the daily discharge.

ACCURACY. Stage-discharge relation may shift considerably owing-to rapid widening 
of the dredged channel and to flooding of the valley below after periods of high- 
water. Rating curve fairly well defined between 100 and 1,100 second-feet 
despite marked changes in channel section. Low-water rating only fair owing 
to shifting character of bottom of channel. High water rating roughly approxi­ 
mate, as stage-discharge relation varies with the duration of flood stage. Gage 
read to hundredths once daily and twice daily during periods of rapidly changing 
stage. Daily discharge ascertained by applying daily gage height ;to rating 
table. Record since March 20,1920, good except for days of high water. Records 
previous to that date are in doubt owing to unreliability of gage reader.

Discharge measurements of Nodaway River at Clarinda, Iowa, during the year ending- 
Sept. 30, 1919. }

Date.

1918. 
Oct. 21

1919.

11 
11
13
24

May 6

Made by 

E. D. Burchard. .......
.....do................. 
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
1.57

3.01
8.95 
8.67
5.27

10.45
8.72

Dis­ 
charge.

Sec. -ft. 
9.59

198
4,250 
3,920

898
5,090
2,790

Date.

1919. 
May 27

Aug. 23 
Nov. 13

1920.
Mar. 24

Made by 

E. D. Burchard.......
.....do.................
.....do................. 
.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.- 
3.12
9.22
1.78 
3.89

3.25
2.94

Dis­ 
charge.

Sec.-ft. 
252

3,300
27. a 

479

274
200

Daily discharge, in second-feet, of Nodaway River at Clarinda, Iowa, for the years ending1
Sept. 30, 1918-1920.

Day.

1918. 
1 ...........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

May. June.

820
623
700

1,770
381

1,500
1,310

550
346
142

76
92
81
74
70

July.

55
58
55
CO

55

v\
55
P;^
55
55

55
55
55
66
78

Aug.

fin
60
60
CQ

K.Q

C.Q

59
91 P;
239
215

Sept.

6
2
2
5

2
4

1
19

12
1
5
1

Day.

1918. 
16............
17............
18............
19
20............

21............
22............
OO

24............
25............

26............
27............
28............
29............
30............
si

May.

12
6

11
16

26
45
30
56
49

73
366

2,640
2,480
1,170

586

June.

73
76
68
55
52

60
55
50
46

 55

86
116
65
68
62

July.

55
55
55
55
55

74
93
93
93
93

93
93
76
60
60
60

Aug.

^

10

10
10
5
5

10
10

Sept.

1
4T
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Daily discharge, in second-feet, of Nodaway River at Clarinda, Iowa, for the years ending 
Sept. SO, 1918-1920 Continued.

Day.

1918-19. 
l.L....... ...... .
2....................
3........... ..
4.............. ....
5.................

6..........
7........
8................. .
9........... ..
10.................

11...............
12................
13.............. .
14................. ..
15..............

16.............
17............ .
18................
19...........
20...............

21..............
22.................
23...........
24............. .
25................

26................
27............
28................
29......... .
30..............
31...............

1920. 
1..................
2..............
3..................
4.............
5................

6................
7............
8...............
9.................

10.....................

11-P- ................
12.............. .
13................
14...................
15.....................

16.................... .
17...............
18...................
19............... .
20....................

21......................
22.................
23. L. ..................
24.................
25.................... .

23........................ .
27..................
28...................... .
29.................
30. r . ................. .
31........................

Oct.

9
72
85
85

116

480
1,080
1.770
1.170

291

........

*

Nov.

204
86
93

100

Mar.

........

252
- 252
* 264

278
623

623
661
740
700
623
623

Apr.

200
200
215
215
227

239
1.600
1.170
4.820
6,000

6,000
1.550

904
2,170
1,550

1,220
1,500
2,320

586
3,760

3,370
3,560
4.600
4,380
2,560

1,550
1,260
1,830
2,020
2,320

661
904
904
820
227

320
381
550
413
381

381
335
320

,306
OQ1

306
306
320

1,960
1,830

1,770
1,170

904
8^
820

1,170
1,230
1,170

820
740

May.

2,170
2,170
3,180
4,600
3,280

2,910
1,260

862
740,
446

700
480
381
3fi6
320

308
291

1,310
1,2^0

335

320
291
2«4
252
291

2fi4
264

252
215
91 e>

623
550
480
446
350

335
320
320
30?
291

381
4,060
3,000
2.560
1 400

1,170
820
550
480
904

820
515
740
550
480

515
740
381
320
291.
278

June.

1,400
1,960
4,490
4,710
3,960

3,660
2,910
1,400
1,080
1,170

1,890
1,550
2,100

904
700

586
550
515
446
350

480
350
278

1,550
1,360

1,130
820
264
900
403

264
2<i4
335
260
240

240
240
320

1,2.10
1,890

2,100
381
240
200
200

220
220
220
220
220

220
220
200
200
190

190
190
180
180
204

July.

200
180
171
170
170

161
171
78
86

350

1,600
1,550

350
515
100

86
86
73
73
73

85
93

100
108
108

108
60
70
73
86
86

2<>4
320
303
291
335

2fi4
151
142
124
100

151
1,770

904
239
151

350
227
100
100
100

97
86
70
58
53

73
50
27
5

12
37

Aug.

86
73

204
100
86

73
73
60
54
48

60
42
54
48
40

20
2
2
2
5

10
15
25

2
2

2
2
2

14
17
10

44
41
39
33
29

27
23
17
14
12

9
68
50
37
33

31
27
23
47
73

239
142
116
94
68

48
41
29
41
33
48

Sept.

2
2
7
9
9

7
9
9
9
9

9
9
4
3
4

10
133

1,080
2,480
1,720

1,550
661
350'73
42

48
48

4,160
1,600
5 510

35
15
11
46
55

46
41
37
31
35

252
133
81
55
31

27
25
23
21
18

14
11
44
31
29

27
23
23
22
22

NOTE. Changqpn station rating assumed to have occurred May 28. Backwater of 0.25 used in applying 
rating from May 17-27. Discharge interpolated for following days: May 19, June 9, 16, 23, 23, and 30, July 
7,14, 21, 38, Sept. 8 and 15,1918; estimated for following days by comparison with records of flow at near-by 
stations: Apr. 1,2, June 29 to July 2, July 4,5,22, Aug. 15,16,18,20,22, and Sept. 16, 1919, Apr. 25, May 17, 
June4-7,13-29, and Sept. 19,1920. > > > >



340 SURFACE WATER SUPPLY, 1919-1920, PAET VI.

Monthly discharge of Nodaway River at Clarinda, Iowa, far the yean ending Sept-
1918-1920.

[Drainage area, 770 square miles.]

Month.

1918. 
May...........................................
June ..........................................
July...........................................

1919.

May........................................ ..
June.. .........................................
July...........................................

September. ....................................

1920. 
March 21-31........ ...........................
April..........................................
May...........................................
June.. ........................
July...........................................

Discharge in second-fart.

Maximum.

2.640 
1,770 

93

6.000
4,600 
4,710 
1,600 

204 
5,510

740 
1,960 
4,060 
2,100 
1,770 

239 
252

Minimum.

6 
46 
55

2i5 
264 
60 
2 
2

252
227 
278

5 
9 

11

Mean.

504 
-317 

65.4

2.130 
976 

1,460 
233 
39.8 

652

513 
753 
806 
384 
224 
50.5 
42.1

' Per
square 
mile.

ft655 
.412 
.085

2.77 
1.27 
1.90 
.303 
.052 
.847

.666 

.978 
1.05 
.499 
.291 
.066 
.055

Run-off 
in inches.

0.37 
.46 
.10

3.09 
1.46 
2.12 
.35 
.06 
.94

.272 
1.09 
1.21 
.56 
.34 
.08 
.06

WEST NODAWAY RIVER AT VILLISCA, IOWA.

LOCATION. In sec. 28, T. 71 N., R. 36 W., at Chicago, Burlington & Quincy Railroad 
bridge (Clarinda branch) half a mile west of Villisca, Montgomery County, and 
1 mile above junction with Middle Nodaway River.

DRAINAGE AREA. 350 square miles (measured by engineers of the Iowa State High­ 
way Commission from United States post-route map; scale, 1 inch = 1 mile).

RECORDS AVAILABLE. May 20, 1918, to September 30, 1920.
GAGE. Chain gage attached to upstream guardrail of bridge; read by J. S. Dunn.
DISCHARGE MEASUREMENTS. Made from the downstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand and mud; no well-defined control. 

Banks were overflowed frequently prior to dredging of new channel.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30,1919,16.40 feet April 23 (discharge, 3,780 second-feet); minimum stage recorded, 
1.51 feet October 9, 12, and 14 (discharge, about 1 second-foot).

Maximum stage recorded during year ending September 30, 192ft, 11.70 feet 
at 7.20 a. m. July 12 (discharge, 1,330 second-feet); minimum stage recorded 1.70- 
feet at 7.20 a. m. September 29 (discharge, 7 second feet).

1918-1920: Maximum stage occurred in 1919; minimum stage 1.51 feet several 
times in September and October, 1918 (discharge, about 1 second-foot).

ICE. Stage-discharge relation affected by ice during periods of extreme cold weather.
ACCURACY. Stage-discharge relation uncertain* after April 21, 1919, owing to dredg­ 

ing operations; affected by ice. Rating curve used- May 20, 1918, to April 20, 
1919, well defined between 10 and 2,000 second-feet; curve used February 9 to 
September 30, 1920, fairly well defined between 5 and 500 second-feet; poorly 
defined outside these limits. Shifting-control method used April 21, 1919, to 
February 8, 1920. Gage read to hundredths once daily. Dqily discharge ascer­ 
tained by applying daily gage height to rating table except for periods affected 
by ice or dredging operations for which it was obtained by correcting daily gage 
height by means of discharge measurement, observer's notes, and Weather records. 
Open-water records May 20, 1918, to April 21, 1919, and February 9 to September 
30, 1920, fair; records April 22, 1919, to February 8, 1920, roughly approximate.
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Discharffe measurements of West Nodaway River at Villisca, loua, during the years ending
Sept 30, 1919 and 1920.

pate

1918. 
 Oct. 20

1919.
Apr, 2

11
11
11
12
12
13 
U
14

Made by 

.,...do... ..............

.....do..._.............

.....do..................

.....do..................

.....do..................

.....do........ .......... 

.....do...................
....^do..................

Giffie 
height.

Feet. 
1.62

3.65
11.14
10.97
10.82
7.10
6.84
5.76 

11.93
11.63

Dis­ 
charge.

Sec.-ff. 
2.63

88.4
1.140
i!no,
1,080

A43
416
266 

1,290
1,240

Date.

1919. 
Apr. 14

14
14

May 5
27
27

1920. 
Mar. 25
July 1

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
11.60
12.14
12.31
10.53
5.68
5.32

10.58
4.68

4.61
2.79

Dis­ 
charge.

Sec.-ft. 
1,260
1,450
1,480

900
139
113

1,350
23S

268
76.7

e, in second-feet, of West Nodaway River at Villisca, Iowa, for the years 
ending Sept. 30, 1918-1920.

Day.

1918. 
1.. ..........
2.......f....
3............
4............
5............

6............
7. ...........
8............
9............
10...........

11............
12............
13............
14............
15............

May. June.

453
632
681
272
356

IRQ

369
178
146

53

- 21
36
23
11
28

July.

14
10
11
14
23

7
7

10
9

7
5
3

20
48

Aug.

15
6
5
5
4

4
4
3
3
3

3
3

214
80

Sept.

2
2
2
2
5

2
4
2
2
8

2
1
1
2
2

Day.

1918. 
16............
17............
is
19............
20............
91

22............
23............
24............
25............

26............
27............
28............
29 ........
30............
31............

May.

7

20
34
16
17
46

7
223

1,320
1,110

425
439

June.

22
24
16

8

5
19

59
 to

77
65
14
26
21

July.

5
9

7
3

4
4
4
5
4

, Q

7
4
4
4
4

Aug.

30
16

lAfi
453
62

34
17
4

2

1

1

6
2

Sept.

2
4

2
4

2
1
1
2

13

6
5

3
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Daily discharge, in second-feet, of West Nodaway River at Villisca, Iowa, for the years 
ending Sept. SO, 1918-1920 Continued.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7.,........-.-
8..............
9... ........ ...
10.. ..........  
11..............
12. ............ -
13.... ......... -
14... .......... .
15..............

16..............
17... ........    
18..... .........
1Q
20..............

21..............
22..............
91
24..............
25..............

26..... ........ -
27
98
90
30
11

1919-20. 
1..............

3..............
4..............
5..............

6..............
7..............

10..............

11. .............
12..............
13. .............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21............;.
22..............
23..............
24..............
2S... ...........

36..............
27..............
28..............
29..............
30 4
 ai

Oct.

5
2
2
2
2

3
2
2
1
2

2
1
2
1

25

20
2
4
2
2

2
2
2
5
2

12
196

1,090
383
130
77

346
334
346
346
256

167
178
147
322
189

167
157
147
147
147

147
147
147
147
147

137
137
127
127
127

127
127
127
127
127107

Nov.

15
17
34
24
13

13
16
53
15
17

38
9
9
12
11

15
30
28
24
23

22
22
22
18
12

13
15
36
48
18

127
117
107
137
127

127
117
127
699

1,020

516
255
147
167
137

147
157
147
147
137

147
137
137
127
127

117
117
 17
117
117

Dec.

25
15
13
18
17

34
32
25
26
28

11
13
53
30
22

18
34
12
13
15

20
23
24
23
22

20
1S
16
15
14
12

110

100

110
120
130
140
150
IfiA

Jan.

10
9
Q

8
8

7
7
7
7
7

7
8
9
10
14

28
26
26
28
30

34
36
34
32
26

22
17
16
16
17
18

160
160
140
130

120

100

90

Feb.

20
22
24
18
10

8
8
9
10
15

24
75
110
110
55

34
25
22
22
22

20
20
20
20
20

22
22
22

130
!4n
160
220
340

320
340
380
650
936

744
503
382
255
260

300
320
340
340
360

400
380
220
190
160

180
200
260
260

Mar.

24
26
28
34
40

60
70
65
65
68

70
75
91
120
196

343
439

4- 4&n
2,730
272

162
146
138
130
130

146
130
110
102
QO' 84

190
IV*
160
160
190

260
280
320
280
150

160
233
255
244
222

211
167
167
157
157

147
147
157
189
266

299
266
233
200
167
157

Apt.

88
91
91
91
98

187
1,250
955

3,640
3,640

1,320
495
318

1,500
1,070

397
251
214
187
205

223
2,660
3,290
1,640
584

272
569
877
569
896

167
167
167
147
137

147
200
189
167
147

157
178
189
157
167

167
137
334

1,110
729

382
288
346
322
310

454
430
334
277
288

May.

648
1,640
1,880
2,240
915

569
356
306
283
272

243
214
205
178
205

146
98

227
356
600

223
205
146
178
146

114
146
77
65
53
106

277
244
222
200
178

178
189
178
157
147

200
1,390
699
334
255

244
233
233
233
288

211
178
418
277
178

157
244
189
147
127
122

June.

1.220
0«

2,120
2,470
1,420

1,200
616
481
767
397

1,030
767
439
318
524

915
383
318
343
369

369
320
280
260
240

200
190
180
380
240

117
107
102
92
92

88
84

222
299
211

107
88
70
58
70

66
66
66
66
70

79
70
58
58
58

66
55
52
58
157

July.

79
200
178
167
222

107
74
66
58
41

277
776
167
97
52

62
48
38
33
29

27
25
30
14
12

28
25
33
27
28
27

Aug.

23
15
33
17
27

13
16
14
12
27

13
48
34
29
23

11
11
12

178
92

157
97
74
37
25

15
13
48
157
137
102

Sept.

44
99
34
16
14

12
27
26
26
34

32
23
14
28.
11

»
28
10
»
8

24
21
14
13
13

12
10yj
7
&

NOTE. StaKe-discharge relation probably affected by ice Dec. 26,1918, to Feb. 16,1919, Mar. 1-9, Nov. 
30,1919, to Feb. 9,1920, and Feb. 15 to Mar. 11,1920. Discharge, June 22-30,1919, and for most Sundays 
in 1919 and 1920 estimated by comparison vrith records for near-by stations.
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Monthly discharge of West Nodaway River at Villisca, Iowa, for the years ending Sept.
30, 1918-1920.

[Drainage area, 350 square miles.]

Month.

1918. 
May 20-31. ....................................

July...........................................

September................................'.....

1918-19.

March .. . ..
April..........................................
MaTr

June...........................................
July. ....................................

September.....................................

The year

1919-20. 
October. :.....................................

March.........................................
April..........................................
May...........................................
Jane...........'................................
July...........................................

Til ft V.AOI*

Discharge in second-feet.

Maximum.

1,320 
681

48 
453 

13

1,090 
53 
53

4,480 
3,640 
2,240 
2,470

»

4,480

346 
1,X>20

1,110 
1,390 

299
776 
178 
44

1,390

Mini 1""-

7 
5 
3 
1 
1

1 
9 

11

88 
53

1

127 
107

137 
122 
52 
12 
11 
7

7

Mean.

305 
142 

9.03 
36.7 
3.10

64.0 
21.4 
21.3 
17.2 
28.9. 

344 
922 
421 
658 
116 
32.3 

207

237

179 
197 
108 
107 
333 
205 
280 
269 
95.1 
98.3 
48.7 
19.2

161

Per 
square 
mile.

a 871 
.406 
.026 
.105 
.009

.183 

.061 

.061 

.049 

.083 
,983 

2.63 
1.20 
1.88 
.331 
.092 
.591

.677

.511 

.563 

.309 

.306 

.951 

.586 

.800 

.769 

.272 

.281 

.139 

.055

.460

Bun-oflin ' 
inches.

a 39
.45 
.03 
.01 
.01

.21 

.07 

.07 

.06 

.09 
1.13 
2.93 
1.38 
2.10 
.38 
.11 
.66

9.19

.59 

.63 

.36 

.35 
1.03 
.68 
.89 
.89 
.30 
.32 
.16 
.06

6.26

NOTE. Discharge for July, August, and September, 1919, estimated by comparison with records of flow 
; at hear-by stations.

. KANSAS RIVER BASIN.

REPUBLICAN RIVER AT SCANDIA, KANS.

LOCATION. In NE. \ sec. 17, T. 3 S., R. 4 W., at highway bridge at Scandia, Republic 
County. Dry Creek enters from east 4 miles upstream, and School Creek enters 
from east 4 miles downstream.

DRAINAGE AREA. Not measured. ,
RECORDS AVAILABLE. August 27, 1919, to September 30', 1920.
GAGE. Vertical staff in three sections: Low-water section, graduated from 0.0 to 3.34 

feet, fastened to cut-ofTpile on left bank 5 feet out from first cylinder pier, down­ 
stream side of highway bridge; middle painted section, 2.0 to 13.7 feet, on second 
downstream cylinder pier of bridge from left bank; high-water section, 11.65 to 
16.0 feet, fastened to southwest corner of Missouri Pacific Railway station, 250 
feet east of low-water section. Gage read by Charles P. Nordman. %

DISCHARGE MEASUREMENTS!. Made from downstream side of highway bridge or by 
wading.
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CHANNEL AND CONTROL. Bed is sandy and shafting, and clear of vegetation, except 
for sand islands in the channel covered with undergrowth. Banks subject to 
overflow for stages above 9 feet.

Channel is wide and fairly straight in the vicinity of gage, with several channels 
at low stages. The Chicago, Rock Island & Pacific Railway bridge and long fill 
half a mile downstream, is the control at medium and high stages.

EXTREMES OF DISCHARGE. Maximum stage recorded during period of records, 10.9
feet (crest) at 4.10 p. m. September 19, 1919 (discharge, 13,600 second-feet);
minimum stage, 1.4 feet at 8 p. m. September 15,1919 (discharge, 50 second-feet).

High-water mark of June 20, 1915, painted on north side of Missouri Pacific
Railway station corresponds to a stage of 14.2 feet.

ICE. Stage-discharge relation affected by j.ce. Maximum ice thickness recorded 
during period, 4 inches, March 6, 1920.

REGULATION. Flow is affected by regulation of dam at Superior, Nebraska.
DIVERSIONS. Some irrigation diversions from Republican River in western Nebraska.
ACCURACY. Stage-discharge relation fairly permanent except during periods of high 

water and ice. Rating curves used as follows: August 27 to September 19, 1919, 
and May 14 to September 30, 1920, fairly well denned between 100 and 1,600 
second-feet; September 20, 1919, to May 13, 1920, fairly well defined below 1,600 
second-feet. Rating curves have been extended above these limits for high stages. 
Gage section painted on pier read to tenths and low-water section on left bank 
read to hundredths twice daily during open-water period and daily to water 
surface during ice period. Daily discharge ascertained by applying mean daily 
gage height to rating table except for periods when stage-discharge relation was 
affected by ice. Mean discharge for these periods based on observer's notes and 
weather records. Open-water records fair except for extremely high stages, for 
which the rating curves are poorly denned; winter records subject to considerable 
error.

Discharge measurements of Republican River at Scandia, Kans., during the yews ending
Sept. 30, 1919 and 1920.

Date

1919. 
July 19
Aug. 27

1920. 
Mar. 26

Made by Gage 
height.

Feet. 
2.86
1.88

9 AR

Dis­ 
charge.

S*c.-ft.
A4Q
151

^520

Date.

mo.
Apr. 13
May 28
lulj 1
Aug. 9

Made by  

.....do.................

Gage 
height.

jWwtf 
8.26
3.05
2.28
2,20

Dis­ 
charge.

*t%

820
329
311

Daily gage height, in. feet, of Republican River at Scandia, Kans., for the period, Aug.
27 to Sept. SO, t919.

Day.

1. .............
2..............
3..............
4.. ............ .
5..............

e.. .............
7..............
8..............
9*

10..............

Aug. Sept. .

1.9
1.85
1.8
1.75
1 fi

1.7
1.75
L8
1.6
1.6

Day.

11..............
12..............
13..............
14..............
15..............

16
17..............
18..............
19
20..............

Aug. Sept.

1.65
1.6
1.65
1.5
1 AS

1.56
1.65
5.75

olQ.7
8.45

Day.

^l. .............

23
24 t
25.. ............

27
28
9Q

30.............?
31..............

Aug.

1.95
1.9
1 05
iWl.»

Sept.

5.95
4 A
3.95
3.1
2.8

2.55

*!?-

2>d
2.3

a 10.9 feet (crest) at 4.10 p. m.
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Daily gage height, in feel, of Republican River Qt Scandia, K<ms.,for the year ending Sept.
30, 1920.

Day. Oct. Nov. Dec. Jan. Fet Mar. Apr. May. June. July. Aug.

1.....
2.....

4.....
5.....

104

B:
13.
14.
15.

16.
17. 

.18.
19.
20.

21.

24.

28.
29.
30.
31.

2.3
2.3
2.45
2.2
2.1

2.1
2.05
2.05
2.1
2.6

2.5
2.95
2.6
2.45
2.4

2.3
2.3
2.2
2.15
2.1

2.1 
2.1 
2.1 
2.1 
2.1

2.1
2.1
2.1
2.1
2.15
2.1

2.1
2.1
2.15
2.15
2.1

2.1
2.15
2.15
.2.55
3.6

3.15
2.7
,2.55
2.45
2.45

2.3
2.25
2.2
2.2
2.25

2.4
2.45
2.6
2.65
2.75

3.1
3.45
3.4
3.1
3.3

3.25
3.2
3.2
3.1
3.05

3.05
3.05
3.0
2.9
3.0

2.95
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.05
3.05

3.1 
3.1 
3.15 
3.2

3.2
3.3
3.3
3.4 
3.4 
3.3

3.3
3.3
3.4 
3.4
3.4

3.5 
3.5 
3.5 
3.4 
3.3

3.3
3.4
3.5 
3.5 
3.5

3.4 
3.4 
3.4
3.4
3.5

3.5 
2.6
2.8
2.9 
3.2

3.2
3.25
3.3
3.3
3.25
3.25

25
3.3
3.3
3.3

3.2

3.25
15

3.2
3.0

2.85 
2.9
2.85
2.8
2.8

2.75
2.7
2.7
2.7
2.65

2.6
2.65
2.65
2.6

2.55
2.65
2.65
2.6
2.7

2.75
2.7
2.75
2.95
2.7

2.9 
2.75
2.6
2.7 
3.05

2.95
2.8
2.75
2.65
2.6

2.6
2.6
2.55
2.55
2.5

2.45
2.45
2.5
2.45
2.5
2.5

2.45
2.45
2.5
2.4
2.6

3.05
3.05
2.95
2.95
3.05

4.0 
3.6 
3.2 
3.0 
3.05

3.65
3.45
3.45
4.05
4.2

4.15
3.9
3.65
3.75
3.95

4.25
4.3
8.8
3.55
3.75

3.65
3.5
3.45
3.3
3.3

3.2
3.15
3.1
3.1
3.1

3.15
3.2
5.8
4.8
3.65

3.65
3.55
3.45
3.6
3.35

3.55
3.55
4.0
3.35
3.2

3.1
3.1
3.05
3.0
2.95
2.9

2.95
3.1
2.9
2.8 
2.8

2.8
2.8
2.75
2.7
2.65

2.6
2.55
2.55
2.5
2.65

2.55
2.45
2.45
2.45
2.45

2.45
2.4
2.35
2.35
2.4

2.6
2.55
2.55
2.35
2.3

2.3
2.3
2.35
2.4
2.4

2.3
2.4 
2.4 
2.4 
2.95

2.5 
2.2
2.1
2.2 
2.2

2.1
2.05
2.4
2.45
2.15

2.05
2.2
2.2
2.1
2.1

2.0 
3.2 
3.2 
2.1 
1.9 
1.8

1.75
1.7
1.65
1.7
1.65

2.35
2.25
2.15
2.25
2.2

2.45
2.8
2.6
2.4
2.1

2.0

L95 
2.0

1.9
2.06
1.8
1.75
2.8

5.15
4.0
3.4
3.7
4.1
5.1

5.6
4.6
4.45
4.1
3.4

3.7 
4.3 
4.0 
3.4 
3.55

5.3
4,6
5.85
4.75
3.2

3.05
2.85
2.7
2.6
2,5

2.4
2.25
2.2
2.15
2.15

2.25
2.5
2.15
2,05
2.05

Daily disduipge, in second-feet, of Republican River at Scandia, Kans.,for the period, Aw.
27 to Sept. 30, 1919.

Day. Aug. Sept. Dsiy. Aug. Sept. Day. Aug. Sept.

US;
130
145

115
130
145
90
90

102 
90

102 70' 
60

80
102

3.780
13,100
8,560

19* 
162 
180

4,260
2,700
1,720

965,
750

582 
550 
MO 
«6 
435

JtOTE. Stags-discharge relation affected hyice, Nov. 11-43, Nov. 26,1919, to Eab. 5,1920, and Mar.4H» 
14)28. Qage heights read to water .surface.
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.Daily discharge, in second-feet, of Republican River at Seandia, Kans., for the year end­ 
ing Sept. 30, 1920.

Day.

1......
2......
3......
4......
5......

6......
7......
8......
9......

10......

11......
12......
13......
-14......
15......

-16......
^17......
18......
19......
 20......

r21......
22......
18......
"24......
"25......

26......
27......
28......
29...... 
30......
-31......

Oct.

435
435
520
385
335

335
312
312
335
6l5

550
855
615
520
490

435
435
385
360
335

335
335
335
335
335

335
335
335
335
360
335

NOT.

336
335
360
360
335

335
360
360
582

1,380

800
550
520
520
520

435
410
385
385
410

490
520
615
648
716

820

500

Dec.

400

500

Jan.

500

600

Feb.

1
i 600
1

1,770
1,990
1,990
1.470
1,040

1,040
1,080
1,000
1,040
890

786
820
785
750
750

715
680
680
680
648

615
648
648
615

Mar.

582
648
648

600

680

820
716
615
680
928

855
750.
715
648
615

615
615
582
582
550

520
520
550
520 
550
550

Apr.

520
620
550
490
615

928
928
865
855
928

1,770
1,380
1,040
890
928

1,420
1,240
1,240
1,820
1,990

1,940
1,670
1,420
1,520
1,720

2,040
2,100
1,670
1,340 
1,620

May.

1,420
1,290
1,240
1,120
1,120

1,040
1,000
966
965
965

1,000
1,040
4,030
2,620
1,280

1,280
1,190
1,110
1,240
1,030

1,190
1,190
1,620
1,030
915

840
840
802
765
730
695

June.

730
840
695
630
630

630
630
598
565
535

506
478
478
450
535

478
422
422
422
422

422
395
370
370
396

505
478
478
370 
<u>;

July.

345
345
370
395
395

345
395
395
395
730

450
300
255
300
300

255
235
395
422
278

235
300
300
255
255

215
915
915
255 
180
145

Aug.

130
116
102
116
102

370
322
278
322
300

422
630
505
395
255

215
198
198
198
216

180
235
145
130
630

2,960
1,620
1,070
1,320 
1,720
2,900

Sopt

3,570
2,280
2,100
1,720
1,070

1,320
1,940
1,620
1,070
1,190

3,160
2,280
3,920
2,460
915

802
662
565
505
450

395
322
300
278
27
2 

32
300
278
235 
235

NOTE. Discharge estimated because of ice Nov. 11-13, Nov. 26,1919, to Feb. 6,1920, and Mar. 4-9,1920^. 
Braced figures show mean discharge for periods included.

Monthly discharge of Republican River at Seandia, Kans., for the years ending Sept.
SO, 1919 and 1920.

Month.

1919. 
Angus 1 27-31 .............................................

1919-20. 
October..................................................

March ....................................................
April.....................................................
May......................................................

July.....................................................

, September ...............................................

Discharge in second-feet.

Maximum.

198 
13,100

855 
1,380

1,990
928 

2,100 
4,030 

840 
916 

2,960 
3,920

4,030

Minimum.

162 
60

312 
335

520 
490 
695 
345 
145 
102 
235

102

Mean.

184 
1,340

410 ' ~ S16"
-.'. 452 

552
901 
634 

1,260 
1,210 

507 
364 
590 

1,220

716

Run-off 
in 

acre-feet.

1,820 
79,700

25,200 
--30J700 

27,800 
, 33,900 

51,800 
39,000 
75,000 
74,400 
30,200^tis
72^600

519,000
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REPUBLICAN RIVER AT WAKEFIELD, KANS.

XOCATION. In NE. \ sec. 5, T. 10 S., R. 4 E., at highway bridge 1,000 feet north of 
Union Pacific Railroad station at Wakefield, Clay County. No important 
tributaries enter between this point and the mouth near Junction City, 16 miles 
(air line) downstream, where Republican and Smoky Hill rivers unite to form 
Kansas River.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 21, 1917, to September 30, 1920.
 GAGE. Chain gage bolted to upstream guard timber of highway bridge in center of 

middle span; read by S. R. Winsor. A vertical staff, graduated from 13.55 to 
20.3 feet, spiked to a large cottonwood tree on right bank 25 feet downstream 
from bridge, used during high stages.

DISCHARGE MEASUREMENTS. Made from downst/eam side of highway bridge or by 
wading.

 CHANNEL AND CONTROL. Bed is sandy, shifting, and clear of vegetation; stage- 
discharge relation, however, has not been affected. River is confined within 
fairly high banks; bankful stage is about 11 feet. Left bank is overflowed at 
high stages and river spreads out over .valley floor to a width of 2 or 3 miles. Right 
bank at gage is high and not subject to overflow. Channel bends slightly about 
a quarter of a mile upstream, and is straight for a long distance downstream 
from the gage. A sand bar formed under the bridge at chain gage during the 
summer of 1920 and prevented observer from obtaining readings to water surface 
July 20 and August 3-9, 1920.

EXTREMES OF DISCHARGE. Maximum stage recorded during years ending Sep­ 
tember 30,1919 and 1920,11.05 feet at 6.30 p. m. June 10,1919 (discharge, 18,200 
second-feet); minimum stage, 2.0 feet at 8.30 a. m. September 17, 1919 (discharge, 
80 second-feet).

1917-1920: Maximum stage recorded, same as given above; minimum stage, 
1.6 feet at 7 p. m. September 12, 1917 (discharge, 40 second-feet).

During the flood of June, 1915, the river rose to within a few feet of the bridge 
floor, which is approximately at gage height 22£ feet, and the entire valley was 
flooded.

ICE. Stage-discharge relation affected by ice.
REGULATION. Flow is affected by regulation of a dam at Clay Center.
ACCURACY. Stage-discharge .relation permanent; rating curve well defined. Gage 

read to quarter-tenths twice daily during open-water periods and once daily to 
surface, except as noted, during ice periods. Daily discharge ascertained by 
applying mean daily gage height to rating table, except for periods when stage- 
discharge relation was affected by ice. Observer's notes and weather record 
followed as basis of computing mean discharge for these periods and determina­ 
tions compared with other records in the Kansas River basin. Discharge esti­ 
mated August 3-9, 1920, from observer's notes, as sand bar under chain gage 
prevented readings to water surface. Records for open water excellent; winter 
records subject to error.

Discharge measurements of Republican River at Wakefield, Kans., for the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Apr. 24
May 23
June 3

- 4 
15
16 
26 

July 24

Made by-*-

.... .do...... ............ 

.....do.......:.......... 

.....do  ...............

.....do.................. 

.....do.................. 

.....do..................

Gage 
height.

Feet. 
3.74
3.84
7.17 
7.13 
6.80
6.17 
4.88 
5.16,

Dis- 
^charge.

Sec.-ft. 
988

1,040
6,110 
5,910 
5,230
4,200 
2,280 
2,800

Date.

1919. 
Sept. 4

21

1920. 
Mar. 25
June 29 
Aug. 13

Made by 

E.G. Rice.............

.....do...............*.. 

.....do..................

Gage 
height.

Feet.
2.38
ft 74

3.66
2.95 
3.06

Dis­ 
charge

Sec.-ft. 
190

13,200

938
457 
541
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discharge, in second-feet, of Republican River at Wakefield, Kans., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

?::::::::::::::
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24........... ..
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

326
258
236
216
216

196
216
236
511
428

455
511
423
428
376

326
303
280
326
632

697
570
482
455
402

1,620
2,400
2,540
2,330
1,200

870

' 907
834
730
697
664

664
600
600
664
600

570
600
697
730
798

«97
664
600
570
540

511
511
482
482
428

455
482
455
428
455
482

Nov.

730
664
632
600
600

600
570
632
984
730

664
600
570
570
570

570
632
697
632
632

600
600
600
570
570

540
540
511
570
540

455
455
428
428
423

428
428
455
632
730

632
834

1,110
798
697

600
600
570
540
511

482
482
482
511
540

570
600
511

o600
o600

Dec.

540
511
540
511
511

511
511
511
540
540

540
570
600
600
600

600
600
570
570
632

632
632
664

600

500

600

'

Jan.

600

697
764

764
730
870
Q84

944
984

600

700

Feb.

944
984

1,020
1,020
1,020

1,020
944

1,110
834
730

600
730
944

0858
o772

0686
600
907
664
907

944
1,510
1,560
1,510
1,300

1,350
1,560
1,510

700

834
1,020
1,510
1,510
2,470

1,620
1,250
1,110
1,070
1,110

764
870
907
984
944

834
764
764
730
730

664
632
697

o664

Mar.

1,510
ol,510

664
870
798

798
764
834
984

1,020

907
1,200
1,400
1,300
1,800

2,610
2,540
2 «M\

2 dfH\
1 oon

1,560
1,400
1,250
1,160
1,110

1 450
1,'200
1,020

Odd
944
QSd

7VI

600

697
600
764
730
664

632
664
834
7VI

697

697
697
664
764
870

664
664
632
600
570
570

Apr.

984
1,020
1,070
1,020

984

1,020
1,110
1,020
5,020
6,230

3,420
2,060
1,860
1,450
1,350

1,250
1,300
1,400
1,300
1,200

1,300
1,160
1,020

944
944

944
907
944

1,020
2,330

600
570
570
580
590

600
<un
7qn

1,160
1,250

1,860
2,400
3,200
2,400
1,510

1,200
1,160
1,400
1,300
1,250

1,860
1,860
1,920
1,680
1,620

1,680
i Ann
2,260
2,470
1,800

May.

2,900
3,810
2,970
8,520
3,890

2,750
2,120
1,510
1,400
1,300

1,200
1,200
1,680
3,570
1,620

2,680
1,990
1,450
1,920
2,120

1,400
1,250
1,020

944
870

870
834
798
7R4.

730
697

1,560
i ifin
1,510
1,400
1 OKA

1,300
1,200
1,200
1,110
1,110

1,070
1,200
2,970
3,730
4,920

2,970
i Ann
1,620
1,680
1,510

1 400
l'400
1 400
2*260
2,680

1,740
1,300
1,300
1,110
1,020

odd

June.

1,300
2.540
5)300
5,910
5,910

5,110
3,890
2,680
3,340

16,800

15,000
12,400
12,400
8,000
6,120

4,220
3,420
3,120
2,540
2,470

2,970
2,900
2,060
2,540
2,120

2,610
1,680
1,510
1,620
2,400

944
870
870
870
870

798
730
730
697
632

632
600
600
570
CjjIA

511
511
540
511
482

489

455
428
428
455

402
376
376
428
632

July.

2,120
1,160

984
870
798

730
798
764
730
730

632
570
511
482
482

482
482
482
540
511

632
540

1,740
2,680
1,860

1,740
1,620
1,250
1,020

870
730

482
402
402
376
376

428
455
428
376
664

834
428
511
570
428

482
376
351
303
280

303
402
326
236
196

870
I ORrt

' 730
664
870
finn

Aug.

664
632
540
482
456

428
482
351
326
351

280
428
570
600
376

303
303
25S
280
280

236
216
236
236
178

198
236
280
280
258
178

428
280

o269
»258
o247

»236
o236
o236
o280

303

280
258
730
944
fiflfi

511
42$
376
351
944

351
280
428
303
258

236
196

2,400
2,060
1,400
1,620

Sept.

178
196
178
178
144

160
128
144
128
128

128
113
113
98
98

98
80
98

113
6,340

13,100
8,130
4,830
3,500
2,540

1,620
1,300
4,220
3,270
1,110

3,890
4,920
4,300
3,340
2,120

2,190
1,510
1,400
1,800
1,990

1,510
1,620
2,610
2,680
3,730

2,610
1,510
1,200

984
907

798
697
632
570
540

511
482
455
428
455

oEstimated.
NOTE. Stage-discharge relation affected by ice Dec. 24, 1918, to Jan. 23, Feb. 14-16, Mar. 2, Nov. 28» 

:1919, to Feb. 5, F*b. 29 to Mar. 9, Apr. 4, and 5,1920. Braced figures show mean discharge for periods 
-included.
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Monthly discharge of Republican River at Wakefield, Kans., for the years ending
30, 1919 and 1920.

Month.

1918-19.

November. ..............................................
December. ...............................................

May.....................................................

July.....................................................

September ...............................................

The year. ..........................................

1919-20. 
October..................................................

January. .................................................

April.....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

2,640
984

1,560 
2,610 
6,230 
8,520 

16,800 
2,680 

664 
13,100

16,800

907 
1,110

2,470
870 

3,200 
4,920 

944 
1,250 
2,400 
4,920

4,920

Minimum.

196 
511

600 
664 
907 
697 

1,300 
482 
178 
80

80

428 
428

540 
944 
376 
196 
196 
428

Mean.

660 
617 
575 
662 

1,020 
1,340 
1,590 
1,960 
4.830 

953 
352 

1,750

1,350

600 
571 
552 
65^ 
964 
702 

1,460 
1,720 

599 
497 
572 

1,750

.884

Run-off in 
acre-feet.

40,600- 
36,700" 
35,400- 
40,700 
56,600* 
82,400 
94,600 

121, OOfr 
287,000 58,600- 
21,600 

104,000>

979,000'

36.900 
34,000" 
33,900 
40, 100' 
55,400 
43,200- 
86,900- 

106,000 
35,600 
30,600- 
35,200 

104,000

642,000-

KANSAS RIVER AT OGDEN, EASTS.

LOCATION. In SE. \ sec. 12, T. 11 S., R. 6 E., at highway bridge three-fourths mile 
southeast of Ogden, Riley County. Sevenmile Creek enters from north one- 
fourth mile upstream; Clark Creek enters from south 2 miles upstream. Smoky 
Hill and Republican rivers unite near Junction City, 6 miles by direct line (10* 
miles by river) upstream, to form Kansas River. Camp Funston is at Ogden 
Flats, along Kansas River, 1J miles upstream.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 19, 1917, to September 30, 1920.
GAGE. Chain gage bolted to upstream handrail of highway bridge in center of first 

span from right bank (south span); read by Arthur Estes. On April 22, 1919, a 
vertical staff, graduated from 21.0 to 29.8 feet, for use during high stages, was 
spiked to the north side of an aspen on west side of road to highway bridge 220s 
feet south of bridge.

DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge or by 
wading.

CHANNEL AND CONTROL. Bed composed of sand; control somewhat shifting. A 
stone jetty on right bank about 50 feet downstream from bridge partially controls 
flow at low stage. There are old bridge members in the channel below the bridge,, 
the remains of an old bridge that was washed out. Bankful stage occurs at about 
stage of 18 feet and both banks are overflowed considerably at flood stage. Drift 
that had been gradually collecting about the first pier from the left (north) bank, 
increased rapidly after the high water in March, 1919, and ionned an effective 
barrier to flow in the north channel.
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EXTREMES OF DISCHARGE. Maximum stage recorded during years ending September 
30,1919 and 1920,15.85 feet at 1.40 p. m. March 16,1919 (discharge, 25,300 second- 
feet); minimum stage, 4.55 feet at 7.20 a. m. October 7, 1918 (discharge, 475 
second-feet).

1917-1920: Maximum stage recorded, same as given above; minimum stage 
recorded during open-water period, 4.4 feet at 5.30 p. m. October 23, 1917, and 
3.8 feet at 7.15 p. m. August 2, 1917 (discharge, 230 second-feet).

ICE. Stage-discharge relation affected by ice. Maximum ice thickness recorded for 
winter 1918-19, 9 inches January 5,1919; for winter 1919-20, 6 inches December 
13, 1919.

REGULATION. Flow affected somewhat by mill and power regulation on the tribu­ 
taries of Kansas Elver.

ACCURACY. Stage-discharge relation changes during high stages, necessitating fre­ 
quent changes in rating curves. Eating curves used as follows: October 1, 1917, 
to March 15, 1919, well denned below 2,400 second-feet and fairly well denned 
above 2,400 second-feet: March 16 to June 12 and July 27 to September 30, 1919, 
fairly well denned below 16,000 second-feet, with curve extended to cover highest- 
stages; June 13 to July 26, 1919, indirect method for shifting control; October 1,
1919. to April 13, 1920, poorly denned; April 14 to June 29, 1920, fairly well de­ 
nned; June 30 to August 2,1920, indirect method for shifting control; August 3-20,.
1920. poorly denned; August 21 to September 30,1920, poorly denned. Gage read 
to quarter-tenths twice daily during open-water periods, and once daily to water' 
surface, except as noted, during ice periods. Daily discharge ascertained by 
applying mean daily gage height to rating table except for periods when stage- 
discharge was affected by ice. Mean discharge for these periods based on 
notes and weather records and determinations compared with other records in 
Kansas Eiver basin-. Open-water records for year ending September 30, 1919, 
good except for extreme high stages which are fair; open-water records October,, 
1919, to February, 1920, fair; March to June, 1920, good; July, fair; August and 
September, good; winter record subject to error.

Discharge measurements of Kansas River at Ogden, Kans., during the years ending Sept. 30 r
1919 and 19W.

Date.

1919. 
Apr. 23
May 10

22

24
Sept. 5 

22

Made by 

E. L. Grant............
.....do.................. 
.....do..................
.....do..................
.....do.................. 
R.C. Rice.............

Gage 
height.

Feet.
7.52
9.00

10.17 
ol4.92

10.02
4.90 

11.63

Dis­ 
charge.

Sec.-ft. 
3.180
5.620
8,580 

21,300
7,360

780 
12,300

Date.

1920. 
Mar. 24
Apr. 12
May 25

Aug. 6

Made by 

.....do..................
Rice and Gowans ......

.....do.................

Gage 
height.

Feet. 
5.96
8.54
7.74 
5.46
5.19

Dis­ 
charge^

Sec.-ft. 
1,200-
4.380-3.470- 
1.060640-

Weighted mean gage height; several interruptions to meter work during measurement.
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Daily gage height, in feet, of Kansas River at Ogden, Kans.,for the years ending Sept. SO,
1919 and WW.

Day.

1918-19. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

1919-20. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13.:........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21.......... 
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30.......... 
31..........

Oct.

6.2
6.15
5.55
5.2
4.85

4.65
4.6
4.75
7.15
7.35

6.4
7.7
8.4
6.95
6.15

5.6
5.3
5.2
5.05
4.85

5.75
5.55
5.55
5.35
5.15

5.45
8.65
9.6
9.05
8.0
7.15

8.4
8.7
8.8
7.95
7.25

6.95
6.8
6.7
6.75
6.8

6.5
6.5
6.55
6.95
7.25

7.15
6.75
6.5
6.35
6.3

6.25 
6.15
6.15
6.1
6.0

5.9
5.9
5.9
5.85
5.8 
5.8

Nov.

6.8
6.35
6.05
5.85
5.75

5.8
5.7
5.55
5.65
6.0

5.85
5.5
5.35
5.45
5.4

5.35
5.35
5.5
5.45
5.45

5.45
5.25
5.25
5.2
5.3

5.25
5.3
5.05
5.15
5.15

5.8
5.7
5.75
5.75
5.7

5.75
5.7
5.65
5.7
6.1

6.35
6.15
6.5
6.65
6.8

6.55
6.4
6.3
6.15
6.05

5.95 
5.9
5.9
5.9
5.9

6.0
5.9
5.9
5.75
5.5

Dec.

5.1
5.3
5.2
5.25
5.15

5.25
5.2
5.1
5.05
5.2

5.2
5.25
5.35
5.35
5.35

5.15
5.4
5.35
5.2
5.4

5.35
5.35
5.4
5.55
4.75

4.8
5.1
5.0
5.0
5.2
.5.05

5.6
6.0
6.05
6.0
6.1

6.15
6.15
6.25
6.9
6.85

6.8
6.8
6.7
6.5
6.55

6.4
6.4
6.2
6.4
6.2 «

"6."2"

6.15
6.25
6.2

6.25
6.3
6.4
6.4
6.4 
6.45

Jan.

5.6
6.05
6.2
6.15
6.05

5.9
5.55
5.5
5.5
5.55

5.4
5.35
5.3
5.15
5.25

5.25
5.35
5.5
5.85
5.9

5.75
5.9
5.85
5.8
5.9

5.9
5.85
5..8S
6.15
6.1
6.1

6.25
6.25
6.3
6.25
6.45

6.5
6.5
6.45
6.55
6.35

6.2
6.35
6.4
6.45
6.45

6.55
6.15
6.1
6.05
6.2

6.0 
5.45
5.75
6.0
5.95

6.05
5.95
6.1
5.95
5.95 
5.9

Feb.

6.0
6.0
6.0
6.1
6.1

6.15
6.1
6.0
5.9
5.7

5.4
5.6
5.8
5.8
6.2

5.8
5.6
5.3
5.75
5.6

5.85
6.4
7.05
7.15
7.4

6.9
7.15
7.0

6.0
6.1
6.15
6.1
6.2

6.35
6.45
6.6
7.05
7.5

7.6
7.0
6.8
6.7
6.6

6.6
6.35
6.3
6.3
6.35

6.3 
6.15
6.15
6.2
5.9

6.05
5.8
5.85
6.05

Mar.

6.05
6.0
6.05
6.1
6.0

5.7
5.85
6.05
6.15
6.3

6>.3
6.25
6.55
6.8
7.0

15.25
14.5
12.55
11.35
9.45

8.35
7.8
7.5
7.25
7.1

6.95
7.15
6.95
6.7
6.55
6.5

5.85
5.9
6.1
5.85
5.25

5.4
4.75
5.95
5.6
6.0

5.9
6.0
5.8
5.95
5.9

5.8
5.8
5.8
6.05
6.0

5.85 
5.9
5.7
5.9
6.65

7.15
6.55
6.1
6.05
6.0
5.75

Apr.

6.45
6.5
6.55
6.5
6.45

6.25
6.45
6.6
7.65

12.15

12,0
11.2
10.3
8.95
8.4

8.3
8.15
8.45
8.9
8.7

8.2
7.85
7.45
7.2
7.3

6.9
6.8
7.0
7.5
9.2

5.7
5.65
5.7
5.4
5.3

5.8
5.85
5.8
5.9
6.75

7.6
8.6
9.7
9.55
9.15

a 55
7.75
7.4
7.4
7.1

6.9 
7.1
7.3
7.25
7.1

7.1
7.2
7.25
7.65
7.55

May.

10.1
10.7
11.05
11.7
11.35

10.4
9.75
9.7
9.75
9.1

8.35
7.8
7.6
8.1
8.9

10.1
10.05
9.35

10.4
10.15

9.8
10.1
9.3
8.3
7.75

7.4
7.45
7.15
6.95
6.9
7.25

7.35
7.4
7.2
7.1
6.95

6.95
6.9
6.8
6.75
6.6

6.6
6.65
7.2
8.35
8.5

9.0
7.9
7.3
7.25
7.2

7.05 
6.9
7.15
7.15
7.75

7.85
7.7
7.7
7.4
7.0 
6.75

June.

7.2
7.55
9.0

10.7
11.6

11.35
11.55
10.15
9.4

11.9

14.9
15.16
14.7
14.9
14.7

13.9
13.45
13.3
12.75
11.3

10.4
1ft 5
10.35
10.5
9.7

9.3
9.3
8.5
8.35

* 8.7

6.7
6.5
6.6
6.7
6.8

6.75
6.5
6.3
6.3
6.1

5.95
5.85
5.8
5.9
6.0

5.9
5.75
5.55
5.7
5.6

5.55 
5.45
5.4
5.4
5.4

5.45
5.4
5.4
5.35
5.5

July.

8.7
8.25
7.65
7.46

'7.35

7.2
6.9
7.0
6.9
6.65

6.65
6.7
6.45
6.25
6.1

6.45
6.0
5.9
6.0
6.35

6.2
6.2
6.7
7.7
7.55

7.85
7.8
7.35
6.9
6.65
6.4

5.55
5.6
5.4
5.4
5.35

5.35
5.35
5.35
5.4
5.25

5.55
6.0
5.45
5.6
5.35

5.3
5.3
5.3
5.15
5.25

5.5 
5.45
5.45
5.35
5.1

5.4
5.9
6.55
6.2
5.85 
6.1

Aug.

6.26.'2

5.85
5.85
5.8

5.6
5.8
5.85
5.5
5.3

5.4
5.3
5.6
5.6
5.7

5.45
5.3
5.25
5.4
5.45

5.4
5.35
5:3
5.1
5.15

5.1
5.0
5.05
5.3
5.4
5.15

6.4
6.6
6.05
5.6
5.4

5.25
5.2
5.15
5.15
5.15

5.15
5.3
5.6
5.9
6.25

5.8
5.75
5.6
5.45

10.7

8.25 
8.1
7.25
6.7
6.0

5.65
6.5
9.55
9.5
7.9
7.75

Sept.

5.15
5.0
5.1
4.85
4.95

4.8
4.7
4.75
4.7
4.65

4.7
4.7
4.65
4.3
4.6

4.65
4.7

. 4.7
4.7
4.65

 10.6
10.8
9.9

10.0
10.4

10.7
10.95
12.9
12.55
10.05

8.2
9.8

10.4
10.0
9.0

8.65
7.05
7.15
7.1
as
7.8

- 7.0
8.3
8.4
7.75

8.1
7.3
6.7
6.4
6.25

6.0 
5.95
5.85
5.7
5.6

5.55
5.55
5.4
5.2
5.35

NOTE. Gage read to top of ice Dec. 24,1918, to Jan. 2, Dec. 10-12,1919, and Mar. 7-8,1920.
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Daily discharge, in second-feet, of Kansas River at Ogden, Kans., for the years ending
Sept. SO, 1919 and 1920.

Day. *

1918-19. 
1.........
2.........
3.........
4-.....-..
5.........

6.........
7.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22.........
23.........
24
91

26.........
27.........
28.........
OQ

30.........
$1

1919-20. 
1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
90.........
31.. .......

Oct.

1,540
1,500
1,020

798
608

516
495
561

2,530
2,880

1,730
3,250
4,330
2,300
1,500

1,060
859
798
712
608

1,170
1,020
1,020

891
769

956
4,770
6,700
5,520
3,690
2,530

4,130
4,670
4,850
3,430
2,540

2,200
2,040
1,930
1,980
2,040

1,720
1,720
1,770
2,200
2,540

2,420
1,980
1,720
1,570
1,520

1,470
1,380
1,380
1,330
1,240

1,150
1,150
1,150 
1,110
1,070
1,070

Nov.

2,130
1,680
1,410
1,250
1,170

1,210
1,130
1,030
1,100
1,370

1,250
990
891
956
923

891
891
990
956
956

956
828
828
798
859

828
859
712
769
769

1,070
990

1,030
1,030

990

1,030
990
950
990

1,330

1,570
1,380
1,720
1,880
2,040

1,770
1,620
1,520
1,380
1,280

1,200
1,150
1,150
1,150
1,150

1,240
1,150
1,150 
1,030

840

Dec.

740
859
798
828
769

828
798
740
712
798

798
828
891
891
891

769
923
891
798
923

891
891
923

900

910
1,240
1,280
1,240
1,330

1,380
1,380

al,330

1,250

1,520
1,620 
1,620
1,620
1,670

Jan.

900

1,170
1,290
1,250
1,210
1,290

1,290
1,250
1,250
1,500
1,450
1,450

1,470
1,470
1,520
1,470
1,670

1,720
1,720
1,670
1,770
1,570

1,420
1,570
1,620
1,670
1,670

1,770
1,380
1 330
1,280
1,420

ll,200

1,280
1,200
1,330 
1,200
1,200
1,150

Feb.

1,370
1,370
1,370
1,450
1,450

1,500
1,450
1,370
1,290
1,130

923
1,060
1,210
1,210
1,210

1,210
1,060

859
1,170
1,060

1,250
1,730
2,410
2,530
2,840

2,240
2,530
2,350

1,240
1,330
1,380
1,330
1,420

1,570
1,670
1,820
2,320
2,830

2,960
2,260
2,040
1,930
1,820

1,820
1,570
1,520
1,520
1,570

1,520
1,380
1,380
1,420
1,150

1,280
1,070
1,110 
1,280

.......

Mar.

1,410
1,370
1,410
1,450
1,370

1,130
1,250
1,410
1,500
1,630

1,630
1,580
1,880
2,130
2,350

23,400
21,000
15,000
11,500
6,680

4,440
3,560
3,150
2,830
2,650

2,480
2,710
2,480
2,200
2,050
2,000

1,110
1,150
1,330

850

910
1,240

1,150
1,240
1,070

  l,2fiO
1,150

1,070
1,070
1,070
1,280
1,240

1,110
1,150

990
1,150
1,880

2,420
1,770
1,330 
1,280
1,240
1,030

Apr.

1,950
2,000
2,050
2,000
1,950

1,760
1,950
2,100
3,350

13,800

13,400
11,100
8,750
5,600
4,530

4,350
4,100
4,620
5,490
5,090

4,180
3 fun
3,080
2,770
2,890

2,420
2,310
2,530
3,150
6,130

990
950
990

<»705
1645

1,070
1,110
1,070
1,150
1,980

2,960
4,490
6,730
6,920
6,020

4,800
3,480
3,000
3,000
2,620

2,380
2,620
2,870
2,800
2,620

2,620
2,740
2,800 
3,340
3,200

May.

8,250
9,790

10,700
12,500
11,500

9,010
7,390
7,270
7,390
5,910

4,440
3,560
3,280
4,020
5,490

8,250
8,120
6,460
9,010
8,380

7,510
8,250
6,350
4,350
3,490

3,020
3,080
2, no
2,480
2,420
2,830

2,940
3,000
2,740
2,620
2,440

2,440
2,380
2,270
2,220
2,050

2,050
2,100
2,740
4,440
4,710

5,700
3,710
2,870
2,800
2,740

2,560
2,380
2,680
2,680
3,480

3,640
3,410
3,410 
3,000
2,500
2,220

June.

2,770
3,220
fi,700
9,790

12,200

11,500
12,100
8,380
6,570

13,100

22,300
23,100
21.100
21,200
20,600

18,100
16,800
16,300
14,600
10,600

8,200
8,450
8,100
8,500
6,700

5,850
5,850
4,300
4,100
4,650

2,160
1,950
2,090
2,160
2,270

2,220
1,950
1,750
1,750
1,570

1,440
1,360
1,320
1,400
1,480

1,400
1,280
1,120
1,240
1,160

1,120
1,060
1,020
1,020
1,020

1,060
1,020
1,020 

990
1,070

July.

4,650
3,90a
3,000
2,750
2,650

2,600
2,300
2,400
2,300
2,000

2,000
2,100
1,800
1,600
1,500

1,800
1,500
1,400
1,500
1,800

1,650
1,650
2,150
3,350
3,100

3,600
3,560
2,960
2,420
2,150
1,900

1,110
1,140
1,000
1,000

940

940
940
940
980
860

1,040
1,380

980
1,070

890

860
860
860
770
800

940
920
920
860
700

860
1,190
1,730 
1,430
1,110
1,310

Aug.

1,720
1,720
1,420
1,420
1,380

1,220
1,380
1,420
1,150
1,010

1,080
1,010
1,220
1,220
1,300

1,120
1*010

980
1,080
1,120

1,080
1 040
i!oio

890
920

890
834
862

1,010
1,080

920

1,560
1,740
1,280

910
770

675
645
615
615
615

615
705
910

1,150
1,470

1,070
1,030

910
805

9,210

3,890
3,650
2,560
1,960
1,280

1,000
1,760
6,400 
6,290
3,360
3,160

Sept.

920
834
890
754
807

79R

678
703
678
654

678
678
654
501
630

654
678
678
678
654

9,530
10,000
7,750
8,000
9,010

9,790
10,400
16,000
15,000
8,120

3,810
6,970
8,430
7,450
5,250

4,580
3,430
2,460
2,400
3,970

3,220
2 290
3,970
4,130
3,160

3,650
2,620
1,960
1,660
1,510

1,280
1,240
1,160
1,040

960

925
925
820 
700
790

« Estimated.
NOTE. Stage-discharge relation affected by ice Dec. 24,1918. to Jan. 20, Dec. 8-26,1919, Jan. 21-25, Mar. 

4-8, and Apr. 4-5,1920. Braced figures show mean discharge for period included.
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Monthly discharge of Kansas River at Ogden, Kans., for the years ending Sept. 30,1919
and 1920.

Month.

1918-19.

March. . ..................................................
April.....................................................
May......................................................

July......................................................

1919-20. 
October..................................................

March... .................................................
April.....................................................
May.....................................................

July......................................................

Discharge in second-feet.

Maximum.

6,700 
2,130

2,840 23,400" 

13,800 
12,500 
23,100 
4,650 
1,720 

16,000

23,400

4,850 
2,040

1, 770
2,960 
2,420
6,920 
5,700 
2.270 
1,730 
9,210 
8,430

9,210

Minimum.

495 
712

859 
1,130 
1,760 
2,420 
2,770 
1,400 

834 
501

495

1,070 
840

'

1,070

'645 
2,050 

990 
700 
615 
700

615

Mean.

1,890 
1,050 

851 
1,050 
1,520 
4,250 
4,430 
6,360 

11,200 
2,390 
1,150 
3,920

3,310

2.020 
1,260 
1;310 
1,440 
1,640 
1,190 
2,760 
2,930 
1.450 
1,010 
2,020 
2,890

1,820

Run-off in 
acre-feet.

116,000 
62,500 
52,300 
64,600 
84,400 

261,000 
264,000 
391,000 
666,000 
147,000 
70,700 

233,000

2,410,000

124,000 
75,000 
80,600 
88,500 
94,300 
73,200 

164,000 
180,000 
86,300 
62,100 

124,000 
172,000

1,320,000

KANSAS RIVER AT WAMEGO, KANS.

LOCATION. In SE. \ sec. 9, T. 10 S., R. 10 E., at highway bridge on Main Street, 
Wamego, Pottawatomie County. Antelope Creek enters from south, 3 miles 
upstream, and Vermilion River enters from north, 7 miles downstream.

DRAINAGE AREA. 53,200 square miles (authority, United States, feather Bureau).
RECORDS AVAILABLE. January 1, 1919, to September 30, 1920. Complete United 

States Weather Bureau gage-height record for this station covers the following 
periods: June 15 to July 31, 1914; January 1 to August 25, 1915; January 1 to July 
31, 1916-1918; January 1, 1919, to September 30, 1920. 1

GAGE. United States Weather Bureau chain gage, bolted to downstream side of 
second span of highway bridge, center of span. On August 20, 1919, the old 
chain gage was replaced by a new chain gage for the Weather Bureau by engineer^ 
of the United States Geological Survey. No change in gage datum. Gage read 
by Frank B. Axtell during 1919 and by B. A. Larson beginning January 1, 1920.

DISCHARGE MEASUREMENTS. Current-meter measurements at this station by United 
States Geological Survey began in 1919; made from downstream side of highway 
bridge and referenced to United States Weather Bureau chain gage.

CHANNEL AND CONTROL. Bed composed of sand, somewhat shifting. Channel is 
wide and nearly straight in vicinity of gage. A wooded island about one-fourth 
mile upstream divides the flow in the approach channel, and affects the distribi|- 
tion of velocities past the highway bridge, especially at low and medium stages. 
At low stages, practically the entire flow is confined to the right channel past thje

1 See U. S. Dept. Agr. Weather Bureau, Daily river stages at river gagestations on the principal xiver& 
of the United States, published annually.
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island and passes the highway bridge in several channels at varying angles. The 
stone piers of the six-span highway bridge affect the measured velocities, especially 
at high stages. Both banks are high; bankful stage about 15 feet. Eight bank 
is overflowed at extreme high stages.

EXTREMES OF STAGE. United States Weather Bureau record, 1914-1920: Maximum 
stage recorded, 20.3 feet, June 20, 1915; minimum stage recorded, 1.5 feet, Feb­ 
ruary 22,1918.

EXTREMES OF DISCHARGE. Maximum stage recorded during years ending September 
30,1919 and 1920,14.6 feet at 7 a. m. June 12,1919 (discharge, 43,000 second-feet); 
minimum discharge, 84(1 second-feet August 9, 1920.

ICE. Stage-discharge relation affected by ice.
REGULATION. Flow is affected by power regulation on tributaries upstream.
ACCURACY. Stage-discharge relation fairly permanent. Observed velocities of 

current-meter measurements at low and medium stages in 1919 and 1920 were 
corrected for varying angles of flow observed at time of measurement (see " Chan­ 
nel and control"). The! exact position of the rating curves developed, especially 
for low stages, depends largely upon the correctness of the velocity coefficients 
use<l. Rating curves u|sed as follows: January 23 to September 30, 1919, well 
denned between 1,300 ajnd 30,000 second-feet; October 1, 1019, to September 30, 
1920, well denned abo^e 1,500 second-feet.

Gage read to tenths once daily prior to June 1, 1919; twice daily after that date 
and occasionally to half-tenths beginning August 20, 1919. Daily discharge 
ascertained by applying mean daily gage height to rating table except for periods 
of ice effect. Estimate^ of flow during ice period, December 4 to 27, 1919, 
based on observer's notes and weather records and by comparison of records of 
other stations in Kansas River basin.

Records January to & larch, 1919, fair; April to August, 1919, good; September 
to November, 1919, January and February, 1920, fair; March to September, 1920, 
good; winter records suoject to considerable error.

COOPERATION. Gage-heighi; record furnished by United States Weather Bureau.

Discharge measurements of Kansas River at Wamego, Kans., during the years ending 
^September SO, 1919 and 1920.

Date.

1919. 
Apr. 30
May 17 

23
June 17
July 15 
Aug. 21

Made by-

Rice and Grant ........
.....do.........;........ 
E.L.Grant... .........
Rice and Grant........
.....do.................. 
.....do..................

Gage 
height.

Feet. 
4.91
7.52 
6.11
9.72
3.46
2.56

Dis­ 
charge

Sec.-ft. 
6,080

14,700 
9,830

22,800
2,880 
1,630

Date.

1920. 
Mar. 22
May 21 
July 28
Sept. 23

Made by-

Rice and Gowans ......

.....do..................

Si
Feet. 

2.86-
3.94 
3.08
3.00

Dis­ 
charge.

Sec.-ft. 
1,820
3,740 
2,070
2,010
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Daily gage height, in feet, of Kansas River at Wamego, Kans., for the years ending Sept.
30,1919 and 1920.

Day.

1919. 
1. .............
2..............
3..............
4... ............
5..............

6..... ........ -
7..............
8..............
g10..............

11..............
12..............
iq

14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25.............

26..............
27..............
28..............
29..............
30..............
Ql

1919-20. 
1..... ........ .
2..............
3... ...........
4..............
5..............

6..............
7..............
8..............
9..............

10..... .........

11..............
12..............
13..............
14.....:........
15..............

16...........:..
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

6.45
6,0
6.3
5.95
5.15

4.6
4.4
4.15
4.05
4 0

4.0
3.9
3.75
3.7
3.85-

4.1
3.95
3.75
3.6
3.55

3.5
3.35
3.35
3.3
3.25

3.2
3.1
3.1
3.0
3.05
3.0

Nov.

°. o
2.95
2.9
O Q

2.85

2 s*.
2 a
2.8
2.9
3 (\

0 QK

5.05
4 4
4.25
4.15

3.95
3.75
3.6
3.5
3 A.

3.3
3.2
3.1
3.1
3.05

3.0
3.05
3.1
3.0
2.5

Dec.

2.45
2.15
9 1

2.45
2 7

2 OK

2 QC

3.0
3.3
3.85

3.7
3.6
3.4
3 A

3 45

3.5
3.55
3.55
3.5
3.5

3.45
3.4
3.4
3.4
3.35

3.45
3.45
3.5
3.55
3.6
3.7

Jan.

3.2
3.1
3.0
2.9
2.7

2.6
2.6
2.5
2.5
2.5

2.7
2.7
2.7
2.7
2.7

2.9
2.9
3.0
3.1
3.3

4.0
3.3
3.1
3,0
3.0

2.9
2.8
2.8
2.7
2.9
2.9

3.8
3.65
3.75
3 D

3.75

3.75
3 7*

3.8
3.85
3 Q

3.7
3.5
3 ,1
3.3
3.25

3.25
3.35
3.2
3.4
3 0

2.95
3.05
2.6
2.5
2.5

2.75
2.9
9 Q

3 1
3.25
3.2

Feb.

2.8
2.7
2.7
2.7
2.7

2.7
2.8
2.8
2.8
2.6

2.6
2.4
2.5
2.7
2.7

4.8
3.7
3.1
2.8
3 n

2.9
3.2
3.6
4.0
4 1

1 Q

3.7
40

3.15
°. °.
3.1
3 f\K

3 1

3 O

3 0

5.7
5.3
c q

5.6
5.1
4.5
4.35
4 0

3.6
3.45
3.65
3.65
3 7K

3.65
3.5
3.35
3.3
3.2

3.2
3.05
3 n

3 n

Mar.

3.5
2.6
2.8
2.9
3.0
2.8-
2.5
2.8
3.0
3.1

3.2
3.1
3.1
3.2
3.4

11.0
12.3
10.7
8.0
6.8

5.5
4.8
4.5
4.2
9 0

4.0
41
4.3
3.9
3.7
3 C

2.95
2.95
3.0°. n
2 7

2 0

2.2
2.35
2.85
3.05

3.0
3.0
2 0
2.95
2.8

2.85
2.8
2.8
2.9
2.9

2.85
2.8
2.85
2.9
4.4

4.1
3.7
3.2
3.05
2.9
2.85

Apr.

3.4
3.4
3.4
3.5
3.6

3.5
3.5
3.4
3.6
9.6

11.6
8.7
7.3
6.5
5.5

5.1
4.9
4.9
5.8
6.1

5.8
5.4
5.0
4/6
4.4

4.2
41
4.1
4.6
5.0

2.7
2.6
2.7
2.75
0 7

2.6
2.75
2.8
3.4
6.1

7.5
7 9
7.3
6.4

5.7
5.15
4 74*65

5.15

495
&. °.
4.25
4.1
4.05

405
42
5.0
5.1
5.0

May.

5.4
5.9
7.1
8.6

10.6

8.2
6.7
6.0
6.0
6.0

5.3
49
47
49
6.2

8.8
7.8
7.1
6.1
6.9

6.5
6.7
6.4
5.6
49

46
44
44
4.2
4.1
&. n

4.6
44
4.3
4.15
4.05

4 0
3.95
3.85
3.8
3.65

3.6
3.55
3 7
47
5.35

5.0
4.9
43
40
3 Q

3.95
4.1
4.05
435
4.95

495
465
465
5.25
46
41

June.

4.2
5.05
7.15
9.45
9.8

9.15
8.3
7.45
6.5
9.15

13.85
144
12.5
11.4
11.15

10.75
9.9
9.4
9.4
8.25

7.7
7.6
7.25
6.95
6.8

6.2
5.95
5.4
5.1
5.25

3.75
3,7
3.65
3.55
3.5

3.55
3.55
3.45
3.25
3.25

3.2
3.1
2.9
2.9
2.95

2,9
2.85
2.8
2.8
2.75

2.6
2.65
2.5
2.5
2.75

3.05
6,4
5.7
415
3.5

July.

5.5
5.35
5.0
4.5
45

43
41
40
3.9
3.8

3.8
3.8
3.75
3.6
3.45

3.4
3.3
3.25
3.15
3.25

3.3
3.2
3.35
3.2
4.55

4.05
44
43
3.9
3.7
3.45

3.35
3.1
3.0
2.5
2.45

2.75
2.95
3.5
3.35
3.0

*2.85
2.8
3.1
2.8
2.8

2.5
2.45
2.6
2.55
2.6

2.75
2.65.
2.65
3.1
2.95

3.45
3.25
2.95
3.3
8.05
2.9

Aug.

3.25
3.05
3.0
2.9
2.85

2.9
2.8
2.95
2.75
2.55

2.6
2.45
2.6
2.55
2.65

2.65
2.5
2.4
2.4
2.5

2.5
2.5
2.5
2.45
2.35

2.3
2.25
2.25
2.25
3.05
2.7

2.95
3.2
3.75
3.2
2.95

2.7
2.45
2.2
2.05
2.3

2.3
2.25
2.35
3.5
3.15

3.05
2.8
2.7
2.7
3.85

5.3
415
40
3.85
3.65

3.5
3.15
3.7
5.7
5.1
4.3

Sept.

2.3
2.2
2.2
2.2
2.05

2.0
2.0
2.0
1.9
1.8

1.85
1.9
1 o
1.85
1.8

1.75
1.85
2.05
1.95
425

7.3
10.1
9.6
7.65
6.8

6.7
6.65
7.1
8.95
9.15

4 1
4.55
5.75
6.65
5.75

5.15
4.8
4.0
3.95
4.05

7.15
5.5
5.0
5.35
4. O

445
435
3.55
3.5
3.15

3.0
3 n

2.95
2.9
2.85

2.75
2,7
2 PA
o >;«;
2.55

NOTE. Gage read to top of ice Jan. 1-18, Dec. 10-20,1919, and Mar. 7,1920.
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Daily discharge, in second-feet^ of Kansas River at Wamego, Kans., for the years ending
Sept. SO, 1919 and 1920.

Day.

1919. 
1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

n... ......
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

1919-20. 
1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22.........
23:........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Oct.

10,900
9,430

10,400
9,260
6,720

5,270
A. 7Qft

4,220
3,990
3,880

3,880

3 <un
3,240
3,560

4,100
3,770
3,340
3,040
2,940

2,840
2 >tfn
2,560
2,470
2,380

2 QflA
2,140
2,140
1,980
2,060
1,980

Nov.

1,980
1,900
1,830
1,830
1,760

1,760
1 s5in
1,690
1,830
1 OCA

3,770
6 440
4 790

4,220

3,770
3,340
3,040

2,650

2,470
2 *MVk

2,140
2,140
2,060

1 Qftrt
o ftfift

2,140
1,980
1,330

Dec.

1,280
980
930

i sfift

 2,000

2 840
2 QdA
<% fun
3,240

tTan.

T

*

*

-t-----
 f 

:):::::
 t"" '

 \~  

!,320
,180

1 on

2,040
  QIA
 [ nin

'i 7fiO

2 040(>*040

't A.%f\

'! 140
;s'340
:i,450'i ^un

8 ^un
8 ojn

3,450
ft Ken

o 450

8 240
2*840
2^650
*> A7(\
v 18f\

2,380
2,560
t> qnA

2,650
2,300
tf <UV\

2,060
1 440
i'sso
ft qoA

1,620
i 830
1*830
g*140
2,380
2,300

Feb.

1,910
1,780
1,780
1,780
1,780

1,780
1,910
1,910
1,910
1,660

1,660
1 450
1*550
1,780
1,780

5,770
3,300
2,320
1,910
2,180

2,040
2,470
3,120
3,900
4,110

3,690
3 OAA

3,900

2,220
2,470
2,140
2 flfifl

2,140

2,300
3,450
8,440
7,170
7,170

8,120
ft ISO

5,030
4,680
3,880

3 040
2' 7A{\

3,140
3,140
3 340

3,140
2 840
2' 560
2*470
2,300

2 OAT|

2 f\cn

1 Qftft

1,980

.......

Mar.

9 QVk

1,660
1,910
2,040
2,180

1,910
1,550
1,910
2 isn
2,320

2,470
2,320
2,320
2,470
2,780

97 fiftft

33,100
26,600
16,400
19 iftft

7 800
5,770
t iMfl
4,330
3 AQA

3,900
4,110
4 ccn

3,690
S Ofifl

2 O VI

1 QArt
i onn
1 980
1,980
i tiftft

1,120
1,020
1,170
1,760
2 ft£A

1,980
i osn
i san
1 900
I1, 690

1,760
1,690
1 ftQA
i stf?n
i S5in

1,760
1,690
1,760
1,830
i Ton

4,100
3 240
9 ^nn
2,060
1,830
1,760

Apr.

2 7CA

2,780
2,780
2,950
3,120

2,950
2,950
2 7fiO

3,120
22,300

30,200
la onn
13,900
11,100
7,800

6,580
6,030
6,030
8 77A

9 ?fin

8,770
7 480
6' 300
5,270
4,790

4 QOA

4,110
4,110
5,270
6 3fin

1 CftA

1 440
1' >tfui
1,620
1,560

1 440

1 fiQfl

2,650
9 760

12,200
14,600
16,000
13 900
10^800

8 440
6^720
5,520
5,400
6,720

6,160
i ttf*n
4 44rt

4,100
3 oon

^ oon
4,330
6 0ftf|

6 f\szn
6,300

May.

7 4.SZO

9,100
13,200
18,600
26,200

17,100
11,800
9,430
9,430
9,430

7,170
6,030
5,520
6,030

10,100
in OAA

15,700
13,200
9 760

lo'cftfl

11,100
U Sftft

10,800
8,120
6,030

5,270
4 790
4' 790
4' 330
4,110
3 Qfwi

5,270
4,790
4 ecrt

4,220
 ? oon

3,880
3,770
3 can

3,450
3,140

3 040
9 Qdn
3 240
5^520
7 QOA

6,300
6,030
4,560
3 QOA

3,660

3,770
4,100
3 oon
4,680
6,160

6,160
5,400
5,400
7,020
5,270
4,100

June.

4,330
6,440

13,300
21,800
23,1<X>

20,600
17,500
14 400
iiUoo
20,600

39,700
42,100
33,900
9Q Ann
28,400

26,800
23,500
21,600
21,600
17 QfV\

15, 300
14,900
13,700
12,600
19 inn

10,100
9 260
7 4an
6,580
7,020

3 340
3,240
3,140
2 940
2^840

2 940
2 940
2*740
2 QQrt

2 OQA

9 QAft

2,140
1,830
1,830
1 900

1,830
1,760
1,690
1 ftQft

1,620

1 440
i ? Wi
I OOrt

1,330
1,620

2 {\R(\

in QAA

8 440
4,220
2 840

........

July.

7 fiflfi

7,320
6,300
5,030
5,030

4,560
4,110
3,906
3,690
^ 4QO,

3,490
3,490
3,400
3,120
2,860

2,780
2,620
2,540
2 4AA

2,540

2,620
2,470
2,700
2,470
5,150

4,000
4 790
&.' win
3,690
3 0ftf|

2 860

2 £&Tl

2,14fr
i OCA
1 QQA

1,280

1,620
1 900
2*. 840
2 con

I Qfifl

1,760
1 fiQO

2,140
1,690
1 fiOA

1 ^^n
1,280
1 440
1,380
1,440

1,620
1,500
1 fjnn
2 i^n
1,900
 > nA(\

2 0QA

1 900
2^470
2,060
1,830

Aug.

2,540
2,250
2,180
2,040
1,980

2,040
1,910
2,110
1,840
1,600

1,660
1,500
1,660
1,600
1,720

1,720
1,550
1,450
i A%n
1,550

1,550
1,550
1,550
1,500
i Ann

1,350
1,300
1,300
1,300
2,250
1,780

1,900-
2,300
3,340
2,300
1,900

1,560
i 9sn
1,020

885
1,120

1,120
1,070
1,170
2 840
2^220

2 ft£A

1,690
I Cftfi

1,560
3,560

7,170
4 oon
3,880
3,560
3,140

2 840
2^220
3,240
8 440
6,580
4,560

Sept.

1,350
1,260
1,260
1 260
1,120

1,080
1,080
1,080
1,000

920

960
1,000
1,000

960
920

885
960

1,120
1,040
4,440

13,900
24,200
22,300
15,100
12,100

11,800
11,600
13,200
19,900
20,600

4,100
5,150
8,600

11,600
8,600

6,720
5,770
3,880
3,770
3,990

13,300
7,800
6,300
7,320
6,030

4,910
4,680
2,940
2,840
2,220

1,980
1,980
1,900
1,830
1,760

1,620
1,560
1,500

. 1,380
1,380

Stage-discharge relation Effected by ice Dec. 4-27,1919. Braced figures show mean discharge 
for period indicated. I
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Monthly discharge of Kansas River at Wamego, Kans., for the years ending Sept. 30,
1919 and 19$0.

Month.

1919. 
J anuary 23-3 1 ............................................

March...................................................
April....................................................
May.
June.....................................................
July.....................................................

1919-20. 
October. .................................................
November ...............................................

January. .................................................
February ................................................

April....................................................
May.....................................................

July.....................................................
August ..................................................

Discharge in second-feet.

Maximum.

2,320 
5,770 

33,100 
30,200 
26,200 
42,100 
7,800 
2,540 

24,200

10,900
6,440

3,560 
8,440 
4,790 

16,000 
7,320 

10,800 
2,840 
8,440 

13,300

16,000

Minimum.

1,910 
1,450 
1,550 
2,780 
3,900 
4,330 
2,400 
1,300 

885

1,980 
1,330

1,330 
1,980 
1,020 
1,440 
2,940 
1,330 
1,280 

885 
1,380

Mean.

2,040 
2,440 
6,390
7,480 

10,100 
18,200 
3,840 
1,720 
6,310

4,170 
2,610 
1,930 
2,570
3,620 
1,990 
5,860 
4,620 
2,770 
1,870 
2,780 
4,580

3,270

Run-oft in 
acre-feet.

36,400 
136,000 
393,000 
445,000 
621.000 

1,080,000 
236,000 
106,000 
375,000

3,430,000

256,000 
155,000 
119,000 
158,000 
208,000 
122,000 
349,000 
284,000 
165,000 
115,000 
171,000 
273,000

2,380,000

KANSAS RIVER AT TOPEKA, KANS.

LOCATION. Midway between Topeka Sand Co.'s sand dip and Fowler's sand dip, 
between foot of Topeka Avenue and Harrison Street, 300 feet downstream from 
Chicago, Rock Island & Pacific Railway Co.'s bridge and 1,900 feet upstream from 
Melan arch highway bridge on Kansas Avenue, Topeka, Shawnee County. Rein- 
forced-concrete well and shelter for water-stage recorder is in high-water portion 
of channel on right bank, 50 feet north of concrete levee. Soldier Creek enters 
1J miles downstream.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 24 to August 31, 1904, and June 12, 1917, to September 

30, 1920.
GAGES. Gurley long-distance water-stage recorder used beginning October 2, 1918; 

outside staff gage read by E. F. Charlton, William Happe, and beginning July 1, 
1920, by H. N. Richardson. For history of previous gages see Water-Supply 
Paper 476.

DISCHARGE MEASUREMENTS. Made from downstream side of Sardou Avenue highway 
bridge, about 1 mile downstream from site of water-stage recorder, for low and 
medium stages! and from Brickyard highway bridge, 3 miles upstream from gage, 
for high stages. Velocity observations made at Sardou Avenue highway bridge 
are corrected for angle by coefficients determined at time of measurement.

CHANNEL AND CONTROL. Bed composed of sand and silt. The Melan bridge acts as a 
partial control for the stage-discharge relations at all stages, and other bridges in this 
vicinity undoubtedly influence the stage-discharge relation at high stages. Both 
banks have levees protecting Topeka, and the stream is confined within these 
at all stages. Bankful stage occurs at about stage of 21 feet. During January 
and February, 1918, considerable piling was removed from under the Melan 
bridge by the North Topeka Drainage district and South Side Levee district 
No. 6, for the purpose of increasing the scouring effect and carrying capacity of 
the river channel during high-water periods.

EXTREMES OP DISCHARGE. Maximum stage recorded during years ending September 
30,1919 and 1920, 20.0 feet at midnight, March 16, 1919 (discharge, 68,000 second-
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feet); minimum stage recorded, 3.25 feet at 7.20 a. m. October 10, 1918 (discharge, 
740 second-feet).

1917-1920: Maximum ^tage recorded, same as given above; minimum stage 
recorded, 3.15 feet at 7,30 a. m. September 28,191$ (discharge, 705 second-feet).

ICE. Stage-discharge relatiorj seriously affected by ice. The activities of the sand 
companies in the vicinityl of the gage tend to keep the channel partly open during 
the winter except in extrjemely cold weather. Maximum ice thickness recorded 
during winter of 1918-19, |14 inches, January 7, 1919; during winter of 1919-20, 12 
inches, December 17, 1919.

REGULATION. None.
ACCURACY. Stage-discharge Relation fairly permanent. Rating curves used as fol­ 

lows: October 1, 1918, to December 23, 1918, fairly well defined; January 20 to 
November 29,1919, well defined above 1,000 second-feet, fairly well defined below 
this limit; February 5 to September 30, 1920, well defined. Staff, gage read to 
quarter-tenths twice daLy during open-water periods and once daily to water 
surface during ice periods. Long distance water-stage recorder records graphi­ 
cally half-tenth foot charges in stage. The intake pipe at times became clogged 
with fine silt, especially during 1919, that impaired the reliability of the graphic 
records. Additional intakes provided with clean-out devices were installed 
during 1919 to remedy tiis. The observer's gage record afforded a close check 
on the graphic record, which was of great value in recording rapidly rising and 
falling stages. Daily discharge ascertained-by applying mean daily gage height 
to rating table except for periods of ice effect for which mean discharge was 
determined from observer's notes, weather records, and by general comparison of 
records of other stations in Kansas River basin. For a few days, as noted in 1920, 
when stage changed very rapidly, the mean daily discharge was ascertained by 
applying hourly gage heights to rating table. Open-water records good; winter 
records fair.

GENERAL. On September 30, 1918, the United States Weather Bureau discontinued 
readings from their chain gage at Melan bridge, which had been in use since 
August 1,1904, and desigr ated the Geological Survey gage as their official river gage 
at Topeka for flood forecast service. The receiver of the long-distance water- 
stage recorder is in the Weather Bureau office, 1 mile distant. The sender at the 
gaging station operates the receiver electrically by means of a leased telephone 
line. The records from this long-distance water-stage recorder are used by the 
Weather Bureau in connection with its flood forecast service for Kansas Valley. 

The Weather Bureau cl lain gage was removed from Melan bridge March 11,1919. 
Comparison of the readings from the Weather Bureau chain gage with corre­ 

sponding readings from Abater-stage recorder showed that the two gages read prac­ 
tically the same at low &nd medium stages, although they were not set to the 
same datum.

Discharge measurements of ifynsas River at Topeka, Kans., for the years ending Sept.
30, 1919 and 1920.

Date.

1919. 
Mar. 18 

20 
Apr. 11 
June 2 

6 
12 

July 11 
Sept. 11 
Nov. 22

22

Made by 

R.C.Riceo............

.....rto.o.. .............

R.C.Riceo............

.....do.*.. .............. 
University of Kansas

.....do.& c..............

o Measured at Brickyard highwa 
6 Measured at Sardou Avenue hij 
« Measured under direction of U.

iGage 
height.

Feet. 
14.60 
10.35 
14.60 
6.73 

12.45 
17.35 
5.98 
3.90

5.14 
5.14

Dis­ 
charge;

Sec.-ft. 
32,000 
14,600 
33,900 
5,040 

22,900 
49,300 
3,940 
1,060

2,640 
2,600

Date.

1920. 
Feb. 10 

20 
Mar. 17 
May 19 
June 22 

28 
Sept. 21

Made by 

.....&o.f>....... ......... 

.....doA... ............
Rice and Gowans 6. .... 
.....doA.. .............
.....doA.. .............

Gage 
height.

Feet. 
7.22 
5.49 
4.46 
6.20 
4.23 
8.41 
4.92

Dis­ 
charge.

Sec.-ft, 
6,770 
3,330 
1,920 
4,790 
1,700 

10,100 
2,640

y bridge, 3 miles upstream from gage. 
lh way bridge, 1 mile downstream from gage. 
S. Geological Survey.
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Daily gage height, in feet, of Kansas River at Topeka, Kans.,for the years ending Sept. 80,
1919 and 1920.

Day.

1918-19. 
1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

1919-20. 
1.........
2.........
3.........
4.........
5.........

6.........
7.. .......
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Oct.

4.1
47
4.85
4.35
3.9

3.65
3.45
3.3
3.25
3.3

49
5.2
4.65
5.8
5.85

5.05
4.65
4.35
4.05
3.9

3.7
3.7
405
415
4.3

43
43
6.25
9.25
8.5
7.45

10.35
8.3
8.3
8.35
7.85

7.1
6.6
6.3
6.2
5.95

5.9
6.0
5.8
5.75
5.8

5.9
6.0
5.9
5.7
5.6

5.5
5.45
5.3
5.3
5.3

5.1
5.0
4.95
4.95
4.9
49

Nov.

6.6
5.9
5.5
5.05
4.85

4.7
4.85
48
i 71
5.0

495
5.2
475
445
4.3

425
4 i>;
405
40
4.1

4.4
4.25
4.1
4.0
40

3 Q

3.9
40
40
3 0

4 85
4.8
4.8
4 7t;
4.7

4.75
4.7
4.7
4.7
4.9

5.05
6.15
6.8
6.3
6.15

5.9
5.8
5.65
5.5
5.35

5.2
5.15
5.1
5.0
5.0

4.95
4.95
1 1
4.9
5.7

Dec.

3.8
3.75
3.7
3.8
3.85

3.8
3.85
3.9
9 SS
3.75

3.7
3.9
s 01
4.2
d. 11

4.1
4.1
3 Q

3.9
4 05

4.05
3.95
O Q

46
3 QE

& 91

4.5
4.6
4 7
4 0

45

5.6
5.05
4.7
i n
1 Q

5.5
1 IS
5.4
A Q

4.75

4.9
5.25
5.3
5.4
5.4

5.4
5.45
5.5
5.55
5.4

5.4
5.4
i d.
5.4
5.4

i 4
5.4
5.45
i i
5.55
5.55

Jan.

40
3.9
3.9
3.9
4.1

4.1
3.95
41
4.1
40

4.1
4.2
4 0

4.3
4 4

4.5
4.6
4.8
5.3
i 41

5.5
5.85
5.65
5.45
i 9

5.15
5.05
4.9
4.75
4.65
4 71

5.6
5.7
5.7
5.75
5.75

5.8
5.6
5.4
i 9
5.3

5.4
5.5
5.5
5.5
5.5

5.5
5.6
5.5
5.4
5.4

5.3
5.25
5.8
6.2
5.5

1 4
5.75
C Q

5.7
5.8
i Q

Feb.

4.85
4.8
4.85
4.85
4.75

4.8
4.8
4.8
4.75
4.7

4.6
4.45
4.5
4.6
4 0

4.8
6.55
5.7
5.15
5 AK

1 9

5.15
5 qc

5.9
6.25

6.25
6.1
5.85

5.8
5.7
5.5
5.15
5.0

4.95
5.05
6.05
7.6
7.3

7.3
7 >;<;
6.95
6.5
fi 9

5.9
5.45
i 9
5.5
5.5

5.5
5.4
5 OK

5.1
5.1

5.0
5.1
A 0

4.8

Mar.

5.95
5.6
5.15
5.3
5.2

5.15
5.05
4.9
i 1
5.35

5.4
5.45
5.4
5.3
6.3

015.65
18.1
14.6
11.9
m s

8.85
7.8
7.25
6.95
6.65

6.55
6.7
6.75
6.6
6.3
6.1

A. 71
4.75
4.7
4.6
5.15

5.0
5.1
5.05
5.3
4.95

4.75
4 7>;
4.7
4.6
4.5

4.6
4.4
4.4
4.4
4.4

45
4.45
4.35
4.85
5.25

6.35
6.15
5.5
5.0
5.2
4.6

Apr.

5.95
6.0
5.9
6.1
6.1

6.05
7.05
6.6
7.95

12.0

614.45
12.65
10.75
9.75
8.75

7 Q«!
7 ^H

7.4
7.65
8.6

8.6
8.2
7.7
7.3
7.05

6.85
6.75
6.7
8.85
8.45

4.45
4.4
4.35
4.4
4.4

4.35
i i
4.5
4.8
5.15

6.45
9 7

10.9
10.2
9.3

8.4
7.7
7 9>;
7.4
5.85

7.8
6.8
6.15
6.1
6.05

6.05
6.1
6.6
7.15
7.2

May.

8.0
9.0

10.0
11.15
12.75

12.2
-10.1

9.05
8.7
8.75

8.35
7.8
7.5
7.35
9.55

12.0
11.35
10.25
9.35
9 0

9.55
9.3
9.2
8.6
7.7

7 1
7.1
7.1
6 0
6.7
6.55

7.0
6/6
6.55
6.35
6.15

6.8
6.15
5.95
5.85
5.8

5.65
5.6
5.5
5.65
6.65

7.3
7.2
6.85
6.2
5.85

5.85'
5.75
6.05
5.95
6.05

6.95
7.2
6.65
6.7
7.3
6.55

June.

6.45
6.858.1'

11.4
12.7

12.45
11.5
10.9
9.9
9.8

15.1
«17.3

16.35
15.6
14 Q

14,35
13.3
12.45
12.35
11.7

10.85
10.45
10.1
9.65
9.4

9.25
8.5
8.3
7.7
7.55

6.05
5.65
5.6
5.45
5.4

5.4
5.4
5.4
5.2
5.05

4.95
4.8
4.75
4.6
4.5

4.45
4.55
4.3
4.3
4.15

4.3
4.25
4.1
4.05
4.05

4.35
5.7
8.25
7.4
6.75

July.

7.8
8.1
7.6
7.2
6.8

6.75
6.55
6.3
6.15
6.1

6.0
5.9
5.85
5.8
5.65

5.55
5.45
5.4
5.35
5.3

5.35
5.4
5.35
5.35
5.45

6.4
6.1
6.4

5.9
5.65

5.55
5.05
4.75
4.7
4.5

4.3
4.35
4.5
5.15
5.0

4.7
4.5

<Z8.6
5.3
4.65

4.5
4.2
3.95
4.4
4.15

4.2
4.25
4.25
4.45
4.25

6.25
5.7
4.95
4.85
4.95
4.8

Aug.

5.5
5.25
5.15
5.2
5.1

5.05
5.1
4.9
5.05
4.75

4.7
4.6
4.65
4.7-
4.6

'4.7

4.7
4.6
4.5
4.5

4.55
4.6
4.55
4.5
4.5

4.45
4.5
4.55
4.55
4.55
5.0

4.6
4.6
4.9
5.9
4.85

4.55
4.25
4.15
4.05
3.7

3.9
3.9
3.85
5.0
4.6

4.65
4.65
4.4
4.35
4.8

7.05
6.75
5.95
5.85
5.65

5.4
5.15
i SR

6.07.35
6.75

Sept.

4.7
44
4.3
4.3
4.2

4.1
4.1
4.1
4.05
3.95

3.9
3.85
3.8
3.8

' 3.8

3.7
3.65
3.$
3.85
3.95

6.8
10.3
12.35
11.1
9.4

8.8
8.75
8.7

10.1
11.85

6.05
6.2
6.95
8.85
9.06

7.5
7.0
6.65
5.85
5.75

6.55
9 9

&3
7.8
7.85

6.75
8.35
8.15
5.55
5.25

4.9
4,75
4.65
4.5
43

4.15
4.05
3.85
3.8
3.6

a Crest stage, 20.0 feet at midnight. 
6 Crest stage, 14.65 feet at 1 p. m.

c Crest stage, 17.4 feet at 10 a. m. 
d Crest stage, 12.75 feet at 9. a. m.

NOTE. Stage-discharge relation affected by ice Dec. 24,1918-Jan. 19, Nov. 30,1916-Feb. 4, and Msr 5-9, 
1920. Gage heights read to water surface.
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Daily discharge, in second-feet, of Kansas River at Topeka, Kans., for the years ending
Sept. 30,1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29...........;..
30..............
31..............

Oct.

1,330
2,010
2,210
1,600
1,140

945
825
760
740
760

2,280
2,700
1,940
3,660
3 740

2,490
1 940
I'eoo
1,280
1,140

980
980

1,280
1,380
1,540

1,540
1,540
4,450

12,200
9 900
6>80

15,300
8,870
8,870
9,010
7,650

5,910
4 930
4^410
4,250
3,850

3,770
3,930
3,620
3,540
3,620

3,770
3,930-
3,770
3,470
3,320

3,170
3,100
2,870
2,870
2,870

2,570
2,420-
2,350
2,350
2,280
2,280

Nov.

5,140
3,820
3,180
2,490
2,210

2,010
2,210
2,140
2,080
2,420

2,350
2,700
2,080
1,700
1,540

1,480
1,380
1,280
1,230
1,330

1,650
1,480
1,330
1,230
1,230

1,140
1,140
1,230
1,230
1,060

2,210
2.140
2,140
2,070
2,000

2,070
2,000
2,000
2,000
2,280

2,500
4,170
5,300
4,410
4,170

3,770
3,620
3,400
3,170
2,940

2,720
2,640
2,570
2,420
2,420

2,350
2,350
2,570
2,280

a2,140

Dec.

1,060
1.020

980
1,060
1,100

1,060
1,100
1,140
1,100
1,020

980
1,140
1,180
1,430
1,380

1,330
1,330
1 140
l'l40
1,280

1,280
1,180
1,140

1,000

1

2,000

Jan.

1,000

2,000

3,100

3,170
3,700
3,400
3 inn
2,720

2.640
2,500
2,280
2,070
1,930
2,070

2,500

J

Feb.

2,210
2,140
2,210
2,210
2,070

2,140
2,140
2,140
2,070
2,000

1,860
1,660
1,720
1 860
2*. 140

2,140
4 840
3', 470
2,640
2,500

2,720
2,640
2,940
3,770
4,330

4,330
4,090
3,700

12,500

2 fit\f\

2,590
2,730
4,390
7,780
7,040

7 040
7,650
6,210
5,250
4,660

4,120
3,340
3*100
3,420
3,420

3,420
3,260
3,020
2,800
2,800

2,660
2,800
2,380
2,380

Mar.

3,850
3,320
2,640
2,870
2,720

2,640
2,500
2,280
2,570
2,940

3,020
3,100
3,020
2 gyo
4^410

39,400
zd. inn
is win
21 000
15^100

10 400
7;520
6,230
5,600
5,020

4 840
5* 110
5,200
4,930
4,410
4,090

2,310
2,240
2,110

2,100

2,590

2,310
2,310
2,240
2,110
1 990

2,110
1,870
1,870
1,870
1,870

1 990
l'930
1,810
2,450
3,020

4 950
4' 570
3,420
2,660
2 940
2' 110

Apr.

3,850
3,930
3,770
4,090
4,090

4,010
5,800
4,930
7,910

21,400

32 70024' 100
16,700
13,200
10,200

7,910
6,910
6,560
7,150
9 720

9,720
8,590
7,270
R <*dfl

5,800

5,400
5,200
5,110

10 400
9*290'

1,930
1,870
1,810
1,870
1,870

1,810
1,870
1,990
2,380
2,870

5 150
13,900
18,100
15.600
12,700

9 980
8^040
6,920
7,280
8,430

8,300
5,880
4,570
4 480
4,390

4,390
4 480
5*450
6,680
6,800

May.

8,040
10,900
14,000
18,100
24,600

22,200
14,400
11,000
10,000
10,200

9,010
7,520
6,790
6,450

12,600

21,400
18,900
T4,900
12,000
11,800

12,600
11,800
11,500
9,720
7,270

6,340
5,910
5,910
5,500
5,110
4,840

6,320
5,450
5,350
4,950
4,570

4,660
4,570
4,210
4,030
3,940

3,670
3,580
3,420
3,670
5,560

7,010
6,800
5,990
4,660
4,030

4,030
3,850
4,390
4,210
4,390

6,210
6,800
5,560
5,660
7,040
5,350

June.

4,660
5,400
8,310

19,000
24,300

23,300
19,400
17,200
13,700
13,300

36,300
49,000
43,400
39,100
35,200

32,200
26,900
23,300
22,900
20,200

17,000
15,600
14,400
12,900
12,100

11,600
9,430
8,870
7270
6,910

4,390
3,670
3,580
3,340
3,260

3,260
3,.260
3,260
2,940
2,730

2,590
2,380
2,310
2,110
1,990

1,930
2,050
1,750
1,750
1,600

1,750
1,700
1,550
1,510
1,510

1,810-
3,760
9,540
7,280
5,770

July.

7,520
8,310
7,030
6,120
5,300

5,200
4,840
4,410
4,170
4,090

3,930
3,770
3,700
3,620
3,400

3,240
3,100
3,020
2,940
2,870

2,940
3,020
2,940
2,940
3,100

4,580
4,090
4,580
4,330
3,770
3,400

3,500
2,730
2,310
2,240
1,990

1,750
1,810
1,990
2,870
2,660

2.240
1.990

612,000
3,100
2,180

1,990
1,650
1,430
1,870
1,600

1,650
1,700
1,700
1,930
1,700

o5,020
3,760
2,590
2,450
2,590
2,380

Aug.

3,170
2,800
2,640
2,720
2,570

2,500
2,570
2,280
2,500
2,070

2,000
1,860
1,930
2,000
1,860

2,000
2,000
I 860
1,720
1,720

1,790
1,860
1,790
1,720
1,720

1,660
1,720
1,790
1,790
1,790
2,420

2,110
2,110
2,520
4,120
2,450

2,050
1,700
1,600
1,510
1,240

1,390
1,390
1,350
2,660
2,110

2,180 !
2,180
1,870
1,810
2,3SO

66,720
65,820
4,210
4,030,
3,500

t 
3,260
2,870
2,450i
4,300,
7,160
5,770,

Sept.

2,000
1,590
1,470
1,470
1*360

1,260
1,260
1,260
1,210
1,110

1,060
1,020

970
970
970

890
855
970

1,020
1,110

5,300
15,100
22,900
18,000
12,100

10,300
10,200
10,000
14,400
20,800

4,390
4,660
6,210

11,300
11,900

7,520
6,320
5,560
4,030
3,850

65,530
612,500
69,870
68,360
7,160

5,770
4,950
4,570
3,500
3,020

2,520
2,310
2,180
1,990
1,750

1,600
1, 510
1,350
1,310
1,170

a Estimated.
6 Mean discharge obtained by applying hourly gage heights to rating table.
NOTE.- 

1920.
JOTE. Stage-discharge relation affected by ice Dec. 24,1918. to Jan. 19, Nov. 30,1919, to Feb. 4, Jijfor. 4-9, 
9. Braced figures show mean discharge for period included.
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Monthly discharge of Kansas River nt Topeka, Kans.,for the years ending Sept, SO, 1919
and 1920.

Month.

1918-19.

April.....................................................
May......................................................

July......................................................

The year. ..........................................

1919-20.

March....................................................
April.....................................................
May......................................................

July......................................................

The year. ..........................................

Discharge in second-feet.

Maximum.

12,-200 
5,140

3,700
4,840 

54,100 
32,700 
22,200 
49,000 
8,310 
3,170 

22,900

54,100

15,300 
5,300

7,780
4,950 

18,100 
7,040 
9,540 

12,000 
7,160 

12,500

18,100

Minimum.

740 
1,060

1,660 
2,280 
3,770 
4,840 
4,660 
2,870 
1,660 

855

740

2,280 
2,000

1,810 
1,810 
3,420 
1,510 
1,430 
1,240 
1,170

1,170

Mean.

2,510 
1,920 
1,120 
1,930 
2,670 
8,750 
9,070 

11,300 
19,800 
4,200 
2,090 
5,430

5,890

4,480 
2,760 
2,000 
2,500 
3,820 
2.400 
6,080 
4,970 
3,010 
2,620 
2,930 
4,960

.; ,530

Run-off in 
acre-feet.

154,000 
114,000 
68,900 

119,000 
148,000 
538,000 
540,000 
695,000 

1,180,000 
258,000 
129,000 
323,000

4,270,000

275,000 
164,000 
123,000 
154,000 
220,000 
148,000 
361,000 
306,000 
179,000 
161,000 
180,000 
295,000

2,570,000

KANSAS RIVER AT BONNER SPRINGS, XANS.

LOCATION. In NW. \ sec. 32, T. 11 S., R. 23 E., at highway bridge at Bonner Springs, 
Wyandotte County. Wolf Creek enters from north just above Atchison, Topeka, 
& Santa Fe Railway bridge half a mile upstream. Kansas River joins Missouri 
River at Kansas City, 18 miles downstream. Station is above backwater influence 
of Missouri River.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 8, 1917, to September 30, 1920.
GAGE. Chain gage on upstream handrail of highway bridge in center of second span 

from left bank, read by B. L. Rehm except September 16, 1919, to August 2, 
1920, when it was read by J. T. Wright.

DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge.
CHANNEL AND CONTROL. Bed composed of sand, somewhat shifting; flow confined 

to one channel up to bankful stage. Left bank is high and fairly steep; right 
bank is subject to overflow at stage of about 18 feet. An earth levee protects the 
right bank from excessive overflow. The river passes under the Atchison, 
Topeka & Santa Fe Railway bridge and pile trestle on right bank at a slight 
angle but straightens out half way between this bridge and the highway bridge 
and is normal to the highway bridge and for some distance downstream. Con­ 
siderable drift lodged around the third pier of the highway bridge from left bank 
during the high water in March, 1939. This grew to an obstruction of large size 
with each succeeding rise. The drift was removed during the last of June, 1919. 
It caused considerable scouring of channel around bridge pier and impaired the 
accuracy of discharge measurements made during this period.
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EXTREMES OF DISCHARGE. Maximum stage recorded during years ending September 
30, 1919 and 1920, 22.2 feet at 5.30 p. m. March 17, 1919 (discharge, 109,000 
second-feet); minimum stage recorded, 3.2 feet at 8 a. m. October 1, 1918 (dis­ 
charge, 860 second-feet).

1917-1920: Maximum stage recorded, same as given above; minimum stage 
recorded, 3.15 feet at 6 p. m. September 30, 1918 (discharge, 805 second-feet).

ICE. Stage-discharge relation affected by ice.
REGULATION.- Flow is affected somewhat by regulation of dam of Boweisock Mills 

& Power Co. at Lawrence.
ACCURACY. Stage-discharge relation practically permanent. Eating curve used 

October 1, 1918, to September 30, 1919, fairly well denned between 1,000 and 
70,000 second-feet; curve used October 1, 1919, to September 30, 1920, well 
denned. Gage read to quarter-tenths twice daily during open-water periods 
and once daily to water surface, except as noted, during ice periods. Daily 
discharge ascertained by applying mean daily gage height to rating table except 
for periods of ice effect for which it was determined from observer's notes, weather 
records, and by general comparison of records of other stations in Kansas River 
basin. Open-water records good except for extreme high stages for which they 
are fair; winter records subject to error.  

Discharge measurements of Kansas River at Banner Springs, Kans.,for the years ending
Sept. 30,1919 and 1920.

Date

1919. 
Mar. 21
Apr. 12
May 6

28

July 8

Made by 

R.C. Rice. ............
.....do.................

E.L. Grant.... ........

Gage 
height.

Feel. 
9.58

13.37
13.17
6.46

15.34
6.18

Dis­ 
charge

Sec.-ft. 
15,500
36.000
35.000
6.920

048.500
5,870

Date

1920. 
Mar. 15
May 18

July 14
Sept. 22

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
4.14
6.34
3.92

11.61
4.72

Dis­ 
charge.

See.-/*. 
2.140
6.440
1,860

25.900
3,090

Computed in part by surface velocities and from standard cross-section.
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Daily gage height, infest, of Kansas River at Banner Springs, Kans,,for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

1919-20. 
1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

Oct.

3.25
3.55
3.65
3.95
3.95

3.7
3.5
3.B
3.35
3.25

3.25
3.4
4.45
4.15
4.2

5.0
4.55
4.1
3.95
3.75

3.6
3.6
3.4
3.55
3.6

3.75
4.0
4.05
4.85
7.45
7.1

10.25
8.6
7.15
7.1
7.0

6.75
6.2
5.8
5.65
5.0

5.3
5.2
5.2
5.1
5.0

5.0
5.0
5.2
5.1
5.0

4.8
4.75
4.7
4.6
4.55

4.5
4.3
4.4
4.4
4.35
4.3

Nov.

6.3
5.65
5.15
4.85
4.55

4.35
4.85
8.05
6.45
4.9

4.7
4.55
4.6
4.5
4.25

4.1
3.95
4.05
3.95
9 a

3.9
3.85
4.0
3 01
3.9

3.9
3.8
3.85
3.9
3.95

4.3
4.2
4.3
4.2
4.2

4.2
4.15
4.1
4 1
4.1

4.3
4.7
5.3
5.9
5.5

5.2
5.1
5.0
4.95
4.8

4.7
4.6
4.4
4.4
43

4.2
4.3
4.3
JL 3
4.2

Dec.

3.85
3.75
3.85
3.7
3.75

3.8
3.75
3.7
3.65
3.7

3.7
3.65
3.7
40
445

4.5
4.25
4.15
40
3.95

405
4.15
4.1
4.1
3.55

3.35
3.6
3.65
3.85
3.9
3 0

41
3.8
4.1
40
4.0

4.0
4.1
41
4.1
41

4.1
4.1
42
4.4
44

44
4.5
4.5
4.5
4.5

45
4.5
4.5
4.5
45

4.45
445
4 5
4.5
4.5

Jan.

4.25
4.3

4.35
425
43
4.5
4.7

4.85
4.95
5.1
5.35
6.2

5.95
5.85
5.8
5.6
5.4

5.1
5.0
49
4.8
47
4.6

45
45
4.55
4.6
4.6

455
455
4.55
4.6
46

d. v.
4.65
4.75
4 0

4.75

4.75
4.75
i 71
4.7
A fiC

4.7
4.65
465
A. ^1

45

A 31
4.3
4.45
l i
4.55
4 4

Feb..

4.6
4.55
4.6
4.95
5.35

4.7
4.6
4.55
4.55
4.4

455
4.45
455
4.7
475

4.65
4.65
5.5
5.6 .
5.2

5.4
5.55
5.55
5.65
5.8

5.85
5.7
5.7

4.1
4.35
4.5
4.55
435

4.35
4.2
4.3
4.75
6.25

6.15
6.05
6.35
6.0
1 i

5.35
5.25
5.0
4.75
4 65

475
47

4 45

435
4.35

Mar.

5.4
485
5.3
5.85
5.5

5.25
5.1
5.05
49
495

5.05
5.1
5.1
5.05
5.0

13.5
o 21.75

18.9
14.8
11.05

9.7
8.6
7.85
7 4fi
7.25

7.05
6.9
6.9
6.8
6.6
6.3

4.25
4.15
405
4.1
415

4.05
3.95
4.0
0 Q

4.0

4.5
4 31
4.2
4 11
41

4.1
4.05
4.0
4.0
4.0

3.95
3.9
3.9
3 OK
45

6.05
K 0

5.1
4.65
44

Apr.

6.15
6,05
6.05
6.05
6.1

6.05
5.9
7.5
8.85

12.85

14.3
13.55
10.95
9.7
8.9

8.0
7.45
7.05
6.9
7.2

7.75
7.65
7.4
6.95
6.7

6.5
6.4
6.3
6.5

10.75

4.35
4.0
4.05
4.0
4.0

4.05
4.05
4.05
4.4
4.75

5.25
6 1

10.1
10.35
9.15

8.2
7.35
8.1
8.4
9 C

8.2
6.55
1 0
5.8

5-8
1 01
6.8
6.6
6.7

May.

8.9
7.45
8.0
9.55

11.4

12.9
11.7
8.9
8.05
7.7

7.7
7.5
7.05
6.85
6.75

9.95
10.6
9.8
9.1
8.35

8.3
8.3
8.1
8.0
7.55

6.9
6.55
6.4
6.5

5.9

6.65
6.5
6.2
6.1
5.95

6.0
6.0
5.7
5.5

5.25
5.05
i n
5.1

5.85

t\ 31
6.2
5.75

5.5

5.4
5.5
5.4

5.5

7.3
6.3
a 9
a 9

June.

5.8
6.4
6.95
7.6

.10.2

11.0
10.65
9.75

10.1
9.25

9.2
15.1
15.35
14.0
1445

13.2
12.6
11.5
10. 95
10.85

10.25
9.85
9.95
9.1
8.6

8.35
8.2
7.95
7.7
7.3

6.1
5.6

4.9
5.2
5.45
49

4.65
45
4.5
43
4.2

4.2
42
4.15
4.0
4 0

3.9
3.9
3.9
3 0
3.9

4.35
46

7.0
6.7

July.

7.3
7.3
7.25
6.8
7.9

7.45
6.75
6.2
5.8
5.6

5.5
5.4
5.25
5.25
5.25

5.1
5.0
4.9
48
46

47
4.65
47
4.65

' 4.7

46
5.4
5.3
5.45
5.45
5.15

7.0
6.1
5.25
4.7
44

4.95
4.8
43
4.1
4.3

4.5
44
8.5

11.4
9.55

6.75
4.9
4 i
4.2

41
4.05
4.05
4.0
40

4.35
5.1
5.75
4 OK
46
46

Aug.

5.0
4.8
465
4.5
4.45

445
4.4
4.4
435
4.35

4.4
42
4.05
405
41

41
40
4.0
4.0
40

4.0
3.9
4.0
3.95
3.9

3.95
4.0
4.9
5.4
4.7
4.4

4.8
4.95
45
4.35
48

465
4.35
41
4.05
3.9

3.75
3.75
3.7
3.75
3.9

45
425
425
4.3
4.55

4.4
5.85
6.4
5.5
5.35

1 15
5.25
475
4 7
4.8
R i

Sept.

4.25
4.2
4.05
3.95
3.9

3.85
3.7
3.75
3.7
3.7

3.7
3.55
3.6
3.55
3.5

3.6
3.6
3.6
3.6
3.6

4.1
4.95
9.5

10.45
9.05

7.95
7.6
7.55
7.55
8.85

6.2
5.6
5.65
6.3
7,7

7.8
6.9
7.8
6.65
6.15

5.6
6.65
9.35
8.1
8.1

6.9
6.3
5.95
5.85
5.35

5.1
4.75
4.75
4.6
4.3

4.4
4.4
4.3
4.05
3.95

a 22.2 feet at 5.30 p. m.
NOTE. River frozen Dec. 26,1918, to Jan. 20,1919. Gage read to top of ice Dec. 26,1918, to Jan. 11, Dec 

7,1919, to Jan. 21, Mar. 1, 1920. Water over ice Jan. 12-20,1919.
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Daily discharge,'in second-feet, of Kansas River at Bonner Springs, Kans.,for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.......
2.......
3.......
4.......
5.......

6.......
7....... 
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23....... 
24.......
25....... 

26.......
27.......
28.......
29.......
30.......
31.......

1919-20. 
1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

Oct.

915
1,260
1,390
1,820
1,820

1,450
1,200 
1,320
1,020

915

915
1,080
2,640
2,140
2,220

3,600
2,800
2,060
1,820
1,520

1,320
1,320
1,080 
1,260
1,320 

1,520
1,900
1,980
3,320
9,340
8,350

19,600
12,900
8,480
8,350
8,080

7,420
6,100
5,200
4,880
3,600

4,170
3,S80
3,980
3,790
3,600

3,600
3,600
3,980
3 TQft

3,600

3,240
3,150
3,060
2,890
2,800

2,720
2,400
2,560
2,560
2 4go
2^400

Nov.

6,330
4,880
3,880
3,330
2 800

2,460
3,330 

11,200
6,680
3,420

3,060
2,800
2,890
2,720
2,300

2,060
1,820
1,980
1,820
1,740

1,740
1,660
1,900 
1,820
1,740 

1,740
1,590
1,660
1,740
l'820

2,400
2,250
2,400
2,250
2,250

2,250
2,180
2,100
2,100
2,100

2,400
3,060
4,170
5,420
4,570

3,980
3,790
3,600
3,510
3,240

3,060
2,890
2,560
2,560
2,400

2,2.50
2,400
2 400
2^400
2,250

Dec.

1,660
1,520
1,660
1,450
1,520

i win
1,520 
1,450
1,380
1,450

1,450
1,380
1,450
1,900
2,640

2,720
2,300
2,140
i onfl
1,820

1 Qfift

2,140
2,060 
2,060
1,260

1,500

]

2,300

Jan.

1,500

3,500

5,310
5,200
4 7QA

4,370 

3 790
3' 600
3,420
S OJrt

3,060
2 OQft

2,800

2,720

2,480
2,400
2 (540
2,' 720
2 800
2,560

Feb.

2,890
2,800
2,890
3,510
4,270

3,060
2,890 
2,800
2,800
2,550*

2,800
2,640
2,800
3,060
3,150

2,980
2,980
4,570
4,780
3,980

4,370
4,680
4,680 
4,880
5,200 

5,310
4,990
A OQfl

2,100
2,480
2,720
2,800
2,480

2,480
2,250
2 AAA

3,150
6,220

5,980
5 7fift

6 440
5' 640
4,570

4,270
4,080
3,600
3,150
2 QQA

3,150
3,150.
3 n«A

2 ggo
2^800

2,640
2 640
2^480
2,480

Mar.

4,370
3,330
4,170
5,310
4,570

4,080
3,790 
3,700
3,420
3,510

3,700
3,790
3,790
3,700
3,600

36,900
104,000
75,600
45,000
23,300

17,200
12,900
10,500 
9,340
8,760 

8,220
7,810
7,810
7,550
7,040
6,330

2,320
2,180
2,030
2,100

1 2,000

1,960
1,820
1,960

2,720
2,480
2,250
2,180
2,100

2,100
2,030
1,960
i ofin
1,960

1,890
1,820
1,820
1,890
2,720

5,760
5,200
4,570
3,790
a non
2,560

Apr.

5,980
5,760
5,760
5,760
5,870

5,760
5,420 
9,480

13,800
33,100

41,900
37,200
22,900
17,200
14,000

11,000
9,340
8,220
7,810

' 8,620

10,200
9,930
9,190
7,940
7,290 

6,800
6,560
6,330
6,800

21,900

2,480
1.960
2,030
1,960
1,960

2,030
2,030
2,030
2,560
3,150

4,080
6,800

18,900
20,000
15,000

11,600
9 040

11^300
19 ^nn
16,400

15,000
11,600
6,920
5,420
5,200

5,200
5,530
1 t\!&\
7 (Uf\

7,290

May.

14,000
9,340

11,000
16,600
25,100

33,400
26,700 
14,000
11,200
10,100

10,100
9,480
8,220
7,680
7,420

18,300
21,200
17,700
14,800
12,100

11,900
11,900
11,300 
11,000
9,630 

7,810
6,920
6,560
6,800
6,100
5^420

7,160
6,800
6,100
5,870
5,530

5,200
5,640
5/640
4,990
4,570

4,270
4,080
3,700
3,600
3,790

5,310
S oon

6,100
5,100

4,570
4,170
4,370
4,570
4,370

4,570
6,740
o <w\ft

6,330
6,100
6,100

June.

5,200
6,560
7,940
9,780

19,400

23,100
21,400 
17,400
18,900
15,400

15,200
47,000
48,600
40,000
42,800

35,200
31,700
25,600
22,900
22,400

19,600
17,900
18,300 
14 800
12' 900 

12,100
11,600
10,800
10,100
8,900

5,870
4,780
4,510
4,240
3,960

3,690
3,420
3,980
4,470
3,420

2,980
2,720
2,720
2,400
2,250

2,250
2 9^

2,180
1 960
i J QRn

1,820
1,820
1,820
1,820
1,820

2,480
2,890
5,480
8 080
7*9Qft

July.

8.900
8,900
8,760
7,550

10,700

9,340
7.420 
6,100
5,200
4,780

4,570
4,370
4,080
4,080
4,080

3,790
3,600
3,420
3,240
2,890

3,060
2,980
3,060 
2,980
3,060 

2,890
4,370
4,170
4,470
4,470
3,880

: 8,080
5,870
4.080
3,060
2,560

3,510
3,240
2,400
2,100
2,400

2,720
2,560

12,600
25,100
16,600

7,420
3,420
2,720
2 OCA

2,180

2,100
2,030
2 /vtn
1,960
1,960

2,480
3,790
5,100
3,510
2 OQH

2,&»

Aug.

3,600
3,240
2,980
2,720
2,640

2,640
2,550 
2,550
2,460
2,460

2,550
2,220
1,980
1,980
2,060

2,060
1,900
1.900
1,900
1,900

1,900
1,740
1,900 
1,820
1,740 

1,820
1,900
3,420
4,370
3,060
2,550

3,240
3,510
2,720
2,480
3,240

9 osn
2,480
2, iea
2 nsh
1,820

1,630
1,6%
1,570
1 630
1^820

2,720
2 qon

2,320
2 dftO

2 bftf1

2,560
5,310
6,560
4,570
4,270

4,680
4,080
3 1 Ctf\
S Ofin
3 240
6*560

Sept.

2,300
2,220
1,980
1,820
1,740

1,660
1,450 
1,520
1,450
1,450

1,450
1,260
1,320
1,260
1,200

1,320
1,320
1,320
1,320
1,320

2,060
3,510

16,400 
20,500
14,600 

10,800
9,780
9 630
9! 630

13; 800

6,100
4,780
4,880
6,330

10,100

10,400
7,810

JO 400
7^160
5,980

4,780
7,160

15,800

11,300

7,810
6,330

5,310
4,270

3 7Qfl

3,150
3 1 ftfl

2,890
2,400

2,560
2,560
2 400
2' 030
1 CQA

NOTE. Stage-discharge relation afEected by ice Dec. 25,1918. to Jan. 21, Dec. 1,1919, to Jan. 24, Mar. 5-7, 
1920. Braced figures show mean discharge for period included.
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Monthly discharge of Kansas River at Banner Springs, Kans.,for the years ending Sept.
80, 1919 and 1920.

Month.

1918-19.

March. ...................................................
April.....................................................
May......................................................

July.... ..................................................

The year. ............................................

1919-20.

March....................................................
April.....................................................
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

9,340 
11,200 
2,720

5,310 
104,000 
41,900 
33,400 
48,600 
10,700 
4,370 

20,500

104,000

19,600 
5,420

6,220 
5,760 

20,000 
8,900 
8,080 

25, 100 
6,560 

15,800

25,100

Minimum.

915 
1,590

2,640 
3,330 
5,420 
5,420 
5,200 
2,890 
1,740 
1,200

915

2,400 
2,100

2,100 
1,820 
1,960 
3,600 
1,820 
1,960 
1,570 
1,890

1,570

Mean.

2,150 
2,960 
1,720 
2,810 
3,690 

14,400 
12,300 
12,700 
20,400 
5,010 
2,400 
4,71Q

7,100

4,930 
2,840 
2,300 
2,760 
3,480 
2,490 
7,480 
5,370 
3,380 
4,700 
3,080 
6,010

4,060

Run-off 
in

acre-feet.

132,000 
176,000 
106,000 
173,000 
205,000 
885,000 
732,000 
781,000 

1,210.000 
308,000 
148,000 
280,000

5,140,000

303,000 
169,000 
141,000 
170,000 
200,000 
153,000 
445,000 
330,000 
201,000 
289, GOO- 
189, 000 
358,000

2,950,000

SHORT HILL RIVER AT ELLSWORTH, KANS.

LOCATION. In SE. i sec. 20, T. 15 S., B. 8 W., at Pioneer Memorial highway bridge 
at Ellsworth, Ellsworth County. Turkey Creek enters from south 2 miles up­ 
stream; Oxide Creek enters from south 2 miles downstream.

DRAINAGE AREA. 7,980 square miles.
RECORDS AVAILABLE. April 17, 1895, to October 31, 1905, and July 23, 1918, to 

September 30, 1920.
GAGE. rChain gage fastened to upstream concrete handrail in center span of rein­ 

forced concrete arch bridge, read by E. A. Forkner. Staff gage in two sections,, 
fastened to pier of old highway bridge on south bank, used from 1895 to 1905; set 
at different datum.

DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge or bjr 
wading.

CHANNEL AND CONTROL. Bed composed of sand, shifting. Channel is straight in 
vicinity of gage, left bank high. Right bank low and is overflowed at high stage. 
Bank-full stage at gage-height about 20 feet. A sand dip began operations in 
May, 1920, about 200 feet downstream from gage. During the summer it was 
relocated a short distance below the highway bridge. The operation of this sand 
dip probably affected the stage-discharge relation at medium stage. A water 
main across the.river just below the highway bridge acts as the control for low- 
stages.
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EXTREMES OP DISCHARGE. Maximum stage recorded during years ending Spetember 
30, 1919 and 1920, 11.4 feet at 7.30 a. m. May 5 (discharge, 6,320 second-feet); 
minimum stage, 1.8 feet August 3-6, 1920 (discharge, 8 second-feet).

1895-1905; 1918-1920: Maximum stage recorded, 16.55 feet (gage at old high­ 
way bridge) July 5,1895 (discharge, 21,000 second-feet); minimum stage recorded, 
0.5 foot, August 4-7, 1901 (discharge, 5 second-feet).

ICE. Stage-discharge relation seriously affected by ice. Maximum ice thickness 
recorded during winter of 1918-19, 12 inches, January 8-11, 1919; during winter 
of 1919-20, 6J inches, December 15, 1919.

REGULATION. None.
ACCURACY. Stage-discharge relation fairly permanent. Rating curves used as 

follows: October 1, 1918, to September 30, 1919, well defined between 100 and 
1,400 second-feet, poorly defined below and above these limits; October 1, 1919, 
to July 18, 1920, well defined; July, 1920, to September 30, 1920, fairly well 
defined. No high-water measurements have been made since station was rees­ 
tablished. Rating curve for 1919 has been extended to cover high stages by 
comparison with stage-discharge relation defined by measurements made during 
1899-1903 at this location. Chain gage read to quarter-tenths .twice daily during 
open-water season and once daily to water surface during winter periods. Daily 
discharge ascertained by applying mean daily gage height to rating table except 
for periods when stage-discharge relation was affected by ice. Mean discharge 
for these periods based on observer's notes and weather conditions. Records for 
open water October, 1918, to February, 1919, May, August, and September, 1919, 
fair; March, April, June, and July, 1919, good; October, November, 1919, March 
to June, 1920, good; July to September, 1920, fair; winter records roughly approx­ 
imate. Daily discharge from December, 1919, to February, 1920, determined 
from open-water rating, and may be subject to error owing to backwater caused 
by ice for which no information is available.

Discharge measurements of Smoky Hill River at Ellsworth, Kans., during the years ending
Sept. SO, 1918-1920.

Date

1918. 
July 23

1919.
Apr. 27
'May 21

6 
July 22

Made by 

R.C. Bice. ............

E.L. Grant............
.....do..................
.....do..................

Gage 
height.

Feel. 
2.80

3.33
4.60
5.08
4.90 
3.10

Dis­ 
charge

Sec.-ft. 
149

287
717
926
828 
225

Date

1920. 
Mar. 31
May 31
Aug. 11

Made by 

A. K. Gowans..........
Bice and Gowans ......

&.
Feet. 

2.23
2.66
2.58

Dis­ 
charge.

Sec.-ft. 
39

117 
126
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Daily gage height, in feet, of Smoky Hill River at ElUworth, Ktins.,for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1....... .......
2..............

4..............
5..............

6..............
7..............
8..............
9 

10..............

11..............
12..............
13..   .   ..-.
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
9Q

30..............
01

1919-20. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28
29..............
30..............
01

Oct.

2.1
2.1
2.1
2.05
2.05

2.05
2.05
5.65
2.4 
2.25

2.2
2.15
2.15
2.15
2.1
2.1"

2.1
2.1  
2.15
2.15

2.15
2.15
2.15
2.15
2.2

2.8
2.45
2.4
2.4
2.4
2.4

3.4
3.25
3.2
3.1
3.05

3.0
2.95
2.95
3.0
3.05

3.1
3.05
3.05
3.0
2.95

2.95
2.8
2.75
2.75
2.75

2.7
2.7
2.7
2.7
2.65

2.65
2.65
2.6
2.6
2.6
9 ft

Nov.

2.35
2.35
2.35
2.3
2.3

2.3
2.4
2.45
2.3 
2.25

2.25
2.25
2.25
2.25
2.25

2.4
2.3
2.3
2.3
2 3

2.3
2.25
2.25
2.25
2.25

2.2
2.2
2.25
2.2
2.2

2.6
2.6
2.6
2.55
2.55

2.55
2.55
2.55
2.75
2.75

2.75
2.7
2.7
2.7
2.7

2.7
2.7
2.7
2.65
2.65

2.6
2.55
2.55
2.55
2.55

2.5
2.5
2.5
2.5
2.5

Dec.

2.2
2.2
2.2
2.2
2.2

2.2
2.2
2.15
2.15 
2.15

2.15
2.15
2.15
2.15
2.15

2.15
2.15
2.2
2.2
2.25

2.25
2.25
2.25
2.25
2.25

2.25
2.25
2.25
2.25
2.25
2.25

2.5
2.5
2.5
2.35
2.35

2.3
2.35
2.35
2.35
2.4

2.35
2.35
2.4
2.4
2.35

2.4
2.4
2.45
2.45
2.45

2.5
2.55
2.55
2.6
2.6

2.6
2.65
2.7
2.75
2.8
O 0

Jan.

2.25
2.25
2.25
2.25
2.25

2.25
2.25
2.25
2.25 
2 25

2.25
2.25
2.3
2.3
2.3

2.3
2.3
2.35
2.45
2.6

2.45
2.65
2.5
2.35
2.35

2.4
2.35
2.35
2.35
2.35
2.35

2.8
2.9
2.9
2.9
2.8

2.8
2.75
2.7
2.7
2.65

2.75
2.7
2.7
2.7
2.7

2.7
2.65
2.6
2.6
2.55

2.55
2.55
2.5
2.5
2.5

2.5
2.5
2.6
2.5
2.5
2.55

Feb.

2.35
2.35
2.35
2.45
2.5

2.45
2.5
2.3
2.2 
2.1

2.2
2.3
2.55
2.4
2.35

2.25
2.2
2.1
2.15
2.3

2.5
2.4
2.5
3.0
3.1

2.9
2.95
2.85

2.5
2.6
2.6
2.55
2.6

2.6
2.55
2.5
2.5
2.45

2.45
2.45
2.45
2.45
2.5

2.5
2.6
2.45
2.4
2.4

2.4
2.4
2.4
2.3
2.35

2.4
2.4
2.4
2.45

Mar.

2.6
2.75
2.85
2.85
2.7

2.5
2.6
2.9
2.9 
2.9

3.05
3.3
3.35
3.4
3.6

3.55
3.45
3.35
3.1
2.95

2.85
2.8
2.8 .
2.7
2.7

2.75
2.65
2.65
2.6
2.6
2.6

2.4
2.4
2.4
2.4
2.4

2.4 .
2.4
2.35
2.25
2.25

2.3
2.3
2.35
2.3
2.3

2.3
2.3
2.25
2.25
2.25

2.25
2.25
2.25
2.45
2.5

2 35
2.3
2.25
2.25
2.25
2.2

Apr.

2.6
2.6
2.55
2.45
2.4

2.5
2.5
2.5
4.6 
3.4

3.9
3.95
4.4
5.55
6.25

6.05
5.1
3.25
4.0
3.95

3.8
3.55
3.35
3.25
3.3

3.35
3.4
6.0
6.4
5.2

2.2
2.2
2.25
2.1
2.15

2.2
2.35
2.7
2.7
2.65

2.95
2.75
2.6
2.55
2.5

2.5
2.45
2.45
2.4
2.4

2.35
2.35
2.3
2.35
2.4

2.45
2.45
2.45
2.4
2.55

May.

6.1
5.35
5.9
9.55

10.05

6.65
5.25
4.8
4.45 
4.15

4..0
4.25
4.1
4.0
4.4

5.2
4.4.
3.85
5.7
6.1

4.5
4.0
3.7
3.5
3.4

4.1
5.3
4.1
3.75
3.5
3.3

2.6
2.6
2.55
2.5
2.4

2.6
2.55
3.05
2.95
2.9

3.15
3.65
3.3
2.7
2.6

2.6
2.6
2.7
2.65
2.65

2.6
2.6
4.65
3.85
2.75

2.65
2.9
3.0
2.8
2.7
2.65

June.

3.8
4.75
5.25
6.55
5.3

4.85
4.5
4.2
4.15 
6.8

4.8
5.3
5.2
5.9
7.7

6.35
5.25
4.9
4.5
4.6

4.15
3.9
3.9
3.75
3.7

3.6
3.45
3.3
3.3
3.15

2.65
2.6
2.45
2.45
2.4

2.4
2.4
2.35
2.35
2.35

2.3
2.3
2.3
2.35
2.45

2.4
2.45
2.45
2.4
2.45

2.45
2.4
2.35
2.35
2.35

2.3
2.3
2.35
2.35
2.35

July.

3.05
3.0
2.95
2.9
2.9

2.85
2.8
2.75
2.7 
2.7

2.7
2.6
2.6
2.55
2.55

2.6
2.65
2.7
3.25
3.25

3.2
3.1
3.1
3.05
2.95

2.9
2.8
2.75'
2.65
2.6
2.6

2.3
2.35
2.3
2.25
2.2

2.2
2.2
2.15
2.15
2.1

2.1
2.1
2.05
2.1
2.15

2.15
2.15
2.75
2.35
2.25

2.15
2.05
2.0
1.95
1.9

2.0
2.1
2.0
1.95
1.95
1.9

Aug.

2.6
2.65
2.55
2.5
2.45

2.45
2.45
2.45
2.4 
2.4

2.4
2.4
2.4
2.5
2.6

2.5
2.4
2.35
2.35
2.35

2.35
2.35
2.3
2.3
2.3

2.3
2.3
2.25
2.25
2.3
2.25

1.9
1.85
1.8
1.8
1.8

1.8
2.1
2.9
3.05
2.75

2.6
2.5
2.4
2.4
2.2

  2.15
2.15
2.1
2.15
2.15

2.1
2.1
2.05
2.05
2.15

2.15
2.15
2.2
2.15
2.1
2.1

Sept.

2.2
2.2
2.2
2.2
2.2

2.15
2.15
2.1
2.1 
2.1

2.1
2.1
2.1
2.1
2.1

2.1
2.15
2.25
2.2
3.6

8.35
6.25
5.8
5.35
4.8

4.4
4.05
3.3
3.6
3.5

2.05
2.05
2.1
3.0
2.75

2.45
2.15
2.1
2.05
2.05

2.2
2.45
2.55
2:45
2.4

2.3
2.25
2.2
2.15
2.15

2.1
2.05
2.05
2.0
1.95

2.0
2.0
2.0
2.0
2.0
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discharge, in second-feet, of Smoky Bill River at misworth, Kara., for the years 
ending Sept. 30,1919 and 1920.

Day.

1918-19. 
1... ............
2...............
Q1:::::::::::::::
5...............

6...............
7...............
8...............
9...............
id...............
11...............
12...... ....... ..
13...............
14...............
15...............

16...............
17...............
18...............
19...............
20...............

21...............
22
23...............
24...............
25...............

26...............
2?...............
28...............
29...............
30...............
31...............

1919-20. 
1...............
2...............
3...............
4...............
5...............

6...............
7...............
8...............
9...............

10...............

11...............
12...............
13...............
14...............
15...............

16...............
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27................
28.. .............
29...............
30...... .........
31...............

cwt;

34
34
34
29
29

29
29

1.230
74
53

46
40
40
40
34

34
34
34
40
40

40
40
40
40
46

150
, 82

74
74
74
74

304
263
250
224
211

198
186
186
198
211

224
211
211
198
186

186
150
138
138
138

126
126
126
126
115

115
115
104
104
104
104

Nov.

67
67
67
60
60

60
74
82
60
53

53
53
53
53
53

74
60
60
60
60

60
53
53
53
53

46
46
53
46
46

104
104
104
94
94

94
94
94
138
138

138
126
126
126
126

126
126
126
115
115

104
94
94
94
94

84
84
84
84
84

Dec.

46
46
46
46
46

46
46
40
40
40

40
40
40
40
40

40
40
46
46
53

53
53
53

50

60

1-
84
94
94
104
104

104
115
126
138
150
150

Jan.

40

50

67
67

74
67
67
67
67
67

150
174
174
174
150

150
138
126
126
115

138
126
126
126
126

1%
115
104
104
94

94
94

80

Feb.

67
67
67
82
90

82
90
60
46
34

46
60
99
74
67

53
46
34
40
60

90
74
90
198
224

174
186
162

on

94
84
84
75

75
75
75
75

70

66
66

66
66
66

60

75

Mar.

108
139
162
162
128

90
108
174
174
174

211
276
290
304
364

349
319
290
224
186

162
150
150
128
128

139
118
118
108
108
108

66
66
66
66
66

66
66
58
42
42

50
50
58
50
50

50
50
42
42
42

42
42
42
75
84

5*
50
42
42
42.
34

Apr.

108
108
99
82
74

90
90
90
715
304

460
478
635

1,170
1,620

1,480
930
263
495
478

428
349
290
263
276

29p
304

1,440
1,720
980

34
34
42
20
27

34
58
126
126
115

186
138
104
94
84

84
75
75
66
66

58
58
SO
58
66

75
75
75
66
94

May.

1,510
1 060
1,380
4,470
4^970

1,920
1.010
795
655
548

495
582
530
495
635

980
635444*

1,260
1,510

675
495
396
334
304

530
1,040
530
412
334
276

104
104
94
84
66

104
94

211
186
174

237
380
276
126
104

101
104
126
115
115

104
104
735
444
138

115
174
198
150
126
115

June.

428
775

1,010
1,840
1,040

815
675
565
$48

2,040

795
1,040
980

1,380
2,790

1,680
1010
835
675
715

548
460
460
412
396

364
319
276
276
237

115
104
75
75
66

66
66
58
58
58

50
50
50
58
75

66
75
75
66
75

75
66
58
58
58

50
50
58
58
58

July.

211
198
186
174
174

162
150
139
128
128

128
108
108
99
99

108
118
128
263
263

250
224
224
211
186

174
150
139
118
108
108

50
58
50
42
34

34
34
27
27
20

20
20
15
20
27

27
27
138
77
59

42
28
22
18
14

22
34
22
18
18
14

Aug.

108
99
99
90
82

82
82
82
74
74

74
74
74
90
108

90
74
67
67
67

67
67
60
60
60

60
60
53
53
60
53

14
11
8
8
8

8
34
198
237
162

128
106
86
86
50

42
42
34
42
42

34
34
28
28
42

42
42
50  42
34
34

Sept.

46
46
46
46
46

40
40
94

34

34
34
94
44

34

34
40
S3
46
364

3,380
1,620
1,320
1,060
795

635
512
428
364
334

28
28
34
224
162

96
42
34
28
28

50
96
117
96
86

68
59
50
42
42

34
28
28
22
18

22
22
22
22
22

NOTE. Stage-<iischarge relation affected by ice Dee. 24,1918. to Jan. 23,1919. Dee. 1-20.1919, Jan. 23 to 
Feb. 6, Feb. 15J-18,24-28,1920. Braced figures show mean discharge for period indicated.

102724 23 WSP 506  24 .
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Monthly discharge of Smoky HUI River ttt Ellswarih, .Kirn*., /or tM yearn ending Sept.
SO, 1919 and WtQ.

Month.

1918-19. 
October.. ....... ̂ ... ........... ...................... ̂ .,
November. ..............................................

January. .................................................
February. ..................... 1..... .;..............,...
March.... ....... ........:v..... ............. '. .. .......
J&niL... .......................... ...... ......v......:...
Jfoy.....;.............;^.. ................... ...........

July.....................................................

September...............................................

1919-20. 
October........................;........:............,,..

January.. ...............................................
February
March....................................................

May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

1,230 
82 
53

224 
364. 

1,720 
4,970 2,790" 

263ior
3,380

4,970

304 
138

84 
186 
735 
115 
138 
237 
224

735

Minimum.

29 
46

34 
90 
74 

276 
237 
99 
53 
34

104
84

34 
20 
66 
50 
14 
8 

18

Mean.

86. 8 
57.9 
46.0 
48.8 
87.9 

. 182 
537 

1,010 
846 
160 
74.5 

386

293

170 
107 
81.1 

115 
74.6 
52.9 
75.4 

171 
65.7 
34.1 
56.6 
55.0

88.5

XUtn-off 
in 

acre-feet.

5,34tf 
3450 
2,830 
3,000 
4,880 

11 200 
32000 
62,100 
50300 
9,840 
4,58023;ooo

213,000

10,500 
6 370 

- 4,990 
7020 
4 290 
3.250 
4,490 

10,500 
3910 
2,100 
3 480 
3,270

64,200

SMOKY HILL RIVER NEAR ABILENE, EANS.
LOCATION.   In SE. i sec. 23, T. 13 S., R. 1 E., at highway bridge at Sand Springs, 

4 miles west of Abilene, Dickinson County. Holland Creek enters from south 
3 miles downstream. Station is 5 miles in a direct line (9 miles by river) below 
mouth of Solomon River.

DRAINAGE AREA.   18,700 square miles (authority, U. S. Weather Bureau).
RECORDS AVAILABLE.   United States Geological Survey: June 18, 1918, to September 

30, 1920. U. S. Weather Bureau: November 22, 1904, to June 18, 1918. 1
GAGE.   U. S. Weather Bureau chain gage, fastened to downstream handrail of high­ 

way bridge 56 feet from left abutment. Gage installed July 6, 1917, by Montrose 
W. Hayes, meteorologist, United States Weather Bureau by levels from bench­ 
marks; replaced gages previously used at this station. On September 4, 1919, 
the United States Geological Survey painted a vertical staff gage, graduated 
from 17 to 25.3 feet on concrete reservoir at Pand Springs, 250 feet upstream from 
chain gage, southwest of pump house; a second high- water section, 26.9 to 30 feet, 
was painted on northwest corner of pump house ; both sections set by levels from 
benchmark. Gage read by T. W. Sherman until September 30, 1919, by Mrs. 
R. A. Grubbs beginning October 1, 1919.

DISCHARGE MEASUREMENTS.   Made from downstream side of highway bridge.
CHANNEL AND CONTROL.   Sand and silt. Control fairly permanent during 1919, 

not permanent during 1920. Channel for a long distance up and downstream 
from the gage is of uniform cross section and nearly straight with well-distributed 
velocity. Bankful stage at gage height about 22 feet. Both banks are overflowed 
at extreme high stages, the right bank for a considerable distance. Overflow 
on the left bank is controlled largely by railroad embankments that parallel 
the river for some distance. Until 1920 the Riverside Light, Power & Ga& Co.'s

1 See U. S. Dept. Agr. Weather Bureau, " Daily river stages at river gage stations on the principal rivers 
of the United States," published annually.
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dam south of Abilene, about 10 miles dWnstreaai from gage, 
within a mile of Sand Springs and, it was further stated by officials of the com­ 
pany, th£,t in the history of the dam backwater had never reached as far as Sand 
Springs. Certain changes in the maintenance of the dam made during 1920 
appear to have materially affected the stage-discharge relation for this station, 
necessitating several changes in rating as developed from discharge measurements,

EXTREMES OF DISCHARGE. Maximum stage recorded during years ending September 
30, 1919 and 1920, 21.3 feet at 6 p. m., June 14, 1919 (discharge, 12,800 second- 
feet); minimum stage, 0.05 foot, December 13, 1918 (discharge, 77 second-feet). 

1918-1920: Maximum and minimum stages recorded, same as given above. 
1904-1918: United States Weather Bureau record: Maximum stage, recorded, 

24.0 feetf June 11, 1903 (discharge, not determined); minimum stage recorded, 
 0.5 foot, July 12, 1911, and other dates (discharge, not determined). High- 
water raaik, 28.4 feet, May 29,1903, notch cut in root on south side of cottonwood 
tree by observer, on south side of Golden Belt highway, directly across pump 
house; determined by levels from benchmarks by M. W. Hayes, meteorologist, 
United States Weather Bureau in 1917. (A high-water mark of 27.3 feet for this 
date has been given by United States Weather Bureau in several issues of " Daily 
river stages.")

ICE. Stage-discharge relation affected by ice. Sand Springs, which furnish the 
water-supply for Abilene, flow into the river a short distance upstream from gage 
and tend to keep river open at gage except during severe weather.

REGULATION, Flow is affected by regulation of mill dams on Smoky Hill River 
and its principal tributaries upstream.

ACCURACY. Stage-discharge relation fairly permanent during year ending September 
30, 1919, not permanent after about April 14, 1920 (see "Channel and control"). 
Rating curves and special computations used as follows: October 1,1918, to Decem­ 
ber 31,1919, well defined between 200 and 1,500 second-feet, and between 2,500 
and 8,000 second-feet; poorly defined below 200 second-feet; above 8,000 second- 
feet curve developed from study of high-water measurement made June 13,1919, 
and area and velocity curves; January 1 to April 14, 1920, poorly defined; April 
15 to May 27, 1920, fairly well defined; May 28 to July 18, 1920, indirect method 
for shifting control used; July 19 to August 27, fairly well defined between 100 
and 1,000 second-feet; August 28 to September 30, 1920, poorly defined. Chain 
gage read to quarter-tenths twice daily. Daily discharge ascertained by applying 
mean daily gage height to rating table except when stage-discharge relation .was 
affected by ice. Mean discharge for these periods based on observer's notes and 
weather records and by comparison with other records on streams in Smoky Hifl 
River basin. Records for open-water periods during 1919, good; during 1920, 
fair; winter records roughly approximate.

Discharge measurements of Smoky Hill River near Abilene, Kans., during the years ending
Sept. 30, 1949 and 19W.

Date,

1919. 
Apr. 24
May 9

9
15
16 
21

13 
25 

July 23

Made by 

E. L, Grant............
.....dio. ................
Eice find Grant ........
.....do................. 
E. L H Grant............

.....dlo. ................

.....do.................. 

.....do.. ...............

Gage

Feet. 
3.44
a&4
a so

11.78
9.80 

13.31
12.68
20.69 
8.30 
2 27

Dis­ 
charge.

Sec. -ft. 
1,120
3,150
3,120
5,290
4,000 
6,490
5,910

011,700 
3,060 

702

Date.

1919.
Sept. 4

1920.
Mar. 29
Apr. 17

July 2
20 

Aug. 12

Made by 

.....do.................

.....do................. 

.....do.................

Gage 
height.

Feet. 
1.17

1.58
3.82 
3.69
1.65
2.89 
2.48

Dis­ 
charge.

Sec.-fl. 
328

414
1.230 
1 050

490
688 
533

o Computed in part from surface velocities and standard cross-section.
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Doty gage height, infect, of Smoky Eitt River near Abilene, Kong., for the years ending
Sept. SO, 1919 and

Day.

1918-19.

2...........
3.............
*.........
5...........

6.........
7. ........
8... ........
9........

10.............

11.............
12..........
13...........
14...........
15.............

16.............
17.........
18...........
19.......
20......... "

21........
22.........
23..........
24........
25...........

26..........
27............
28.........
29.......
30....... "
31..........

1919-20. 
1..........
2.............
3.......
4.......... .
5...........

6.........
7..........
8.............
9...........

10............

11.......
12......... .
13...........
14......... .
15..........

16.........
17..........
18.............
19..........
20...........

21.............
22........
23...........
.24.............
25.............

26...........
27...........
28.............
29...........
30.............
31.............

Oct.

2.0
.9
.5
.3
.3

.2

.1

.5
2.95
4.2

10.4
8.2
3.9
2.4
1.45

.7

.5

.45

.45

.4

.3

.3

.25

.25

.4

.7
3.8
3.65
3.5
3.15
2.5

7.25
6.4
5.1
4.65
5.1

5.4
5.15
5.05
4.25
3 7

3.9
4.3
5.35
5.85
5.0

4.15
3.85
3.5
3.35
3 0

3.1

3.0
2.9
2.8

2.65
2.6
0 A

2.4
2.4
2.3

Nov.

1.75
-1.2

.9

.8

.6

.4

.25

.2

.2

.2

.2

.3

.3

.4

.6

.4

.3

.25

.4

.5

.55

.4

.2

.2

.25

.3

.35

.3

.3

.3

2.3
2.3
2.3
2.3
3.0

3.0
2.15
2.2
2.4
2.3

2.45
2.55
3.9
4.2
3.6

3.35
2.9
2.6
2.5
2.4

2.3
2.3
2.3
2.4
2.15

2.15
2.1
2.0
2.25

Dee.

0.35
.3
.3
.4
.4

.3

.3

.3

.35

.3

.3

.25

.05

.1

.15

.15

.2

.25

.3

.3

.35

.3

.35

.4 .

.6

.8
- .9

.55
55

.55

.55

2.&
2.9
2.9
2.6
2.6

2.4
2.3
2.2
1.3
1.7

1.95
2.2
2.25
2.25
2.2

2.1
9 9<5
2.2
2.25
9 1

2.05
9 1
9 1
2.2
2.2

2.4
2.4
2.75
2.7
2.65
2.6

Jan.

0.55
.6
.6
.65
.6

.3

.35

.3

.2

.2

.2

.2

.2

.2

.25

.6

.9

.8
1.5

1.65
.85

1.0
1.0

- 1.0

1.0
1.05
1.05

95
.8
.8

3.65
4.2
4.6
4.1
4.8

4.85
3.9
4 0

3.5
3.85

3 A

3.45
3.4
3.05
O K

O OK
*) 3

2.6
2 K

9 A

3.65
3 95

3 oe

3 1
9 AK

9 tx

2.55
9 9

2.4
2.45
*> AK

Feb.

0.8
.8
.8
.8
.8

.8

.8

.8

.75

.65

.6

.5

.5

.95
1.30

.8

.75

.7

.9
1.2

1.75
2.75
3.1
2.85
2.7

2.7
2.7
4.6

2.4
2.45
2.3
2.45
2.4

2.55
2.45
2.65
2.55
2.2

3.0
3.05
3.0
2.6
2.25

2.05
9 ft
9 1 e

1.95
2 1

2 05
1.85
2.2
2.05
2.1

2.1
2.05
9 ft

1.8

Mat.

3.55
2.9
1.9
1.5
3.0

2.3
1.7
1.4
1.3
1.7

1.6
1.7 "
1.9
2.1
3.8

11.2
015.55
13.0
6.0
4.1

3.4
2.9
2.5
2.25
2.1

2.0
1.85
2.0
2 0
2.0
2.1

1.9
1.5
2.05
2.3
2.65

2.15
1.9
2.3
2.5
1.45

1.45
1.95
2.15
2.05
2 n

2 05
2 1
2 0

2.2
 2.05

1 O

2.05
9 ftC

2 45
3 7*

2.6
2.3
1.95
1.65
2.0
1 9

Apr.

1.85
1.8
1.6
1.35
1.65

1.4
1.4
1.2
3.9

12.0

14.9
12.15
7.15
6.7
6.3

6.9
8.7
9.25
7.85
6.2

5.25
4.4
3.95
3.5
3.25

3.1
3.0
3.3
5.5

U ?i

1.6
1.65
1.7
1.6
2.85

1.9
1.9
1 9
1.9
2.7

4.2
7.15
8.0
8.0
6.95

\ 0
3 7
9 Q5
2.6
q A

2.1
2.0
2 1
2.2
2.0

2.0
1.95
2.2
2.6
4.45

May.

12.8
13.8
10.8
10.8
11.6

10.2
11.25
11.6
8.7
6.2

5.2
4.7
4.9
6.0

11.3

10.0
10.15
13.9
11.3
11.5

1* K

9.6
6.8
5.8
4 »

4.25
3 0

3.9
4.5
5.7
4.6

3.85
3.4
3.1
2.8
2.6

2-5
2.8
2.5
2.1
2.0

1 9
2.35
2.5
3.4

3.5
3.2
3.1
3.2
3 0

3.35
3.6
3.8
3.7
3.95

5.45
5.65
4.35
3.8
3.4
3.1

June.

4.5
5.25
7.75

10.4
12.8

12.7
10.05
8.85
8.7

10.05

15.4
18.85
20.3
21.25
21.3

21.15
20.6
17.8
14.0
10.65

9.7
11.95
11.85
9.65
8.0

6-9
6.1
5.9
6.1
5.55

3.1
3.6
3.7
4.2
3.6

2.65
2.5
1.9
1.65
1.7

1.7
2 1
2.5
1.9
1.4

1.5
1.5
1.35
1.3
1.5

1.3
1.1
1.2
1.6
1.3

1.2
1.3
1.35
1.2
1.2

July.

4.9
4.8
5.0
4.1
3.85

4.05
4.1
3.7
3.2
3.35

4.15
3.35
3.1
2.25
2.05

2.35
2.3
3.4
3.15
2.65

2.4
2.0
2.25
2.85
5.35

3.55
3.4
3.0
2.5
2.2
2.15

1.25
1.5
1 4fi
1.45
1.25

1.1
1.0
1.0
1.1
1.1

1.1
1.1
1.2
1.4
1 ttS

2.2
1 QC

2.3
2.9
2.7

2.25
2.4
2.2
1.75
1.8

1.9
1.8
2.4
1.95
2.65
5.65

Aug.

2.0
2.0
2.1
1.85
1.75

1.65
1.65
1.95
2.1
2.05

2.05
2.0
1.95
1.7
1.45

2.5
2.05
1.95
1.7
1.5

1.35
1.2
1.1
1.2
1.3

1.9
2.15
1.6
1.45
1.25
1.2

4.25
3.0
2 0
1.9
1.7

1.6
1.7
1.6
1.8
2.45

3.0
2.5
2.4
2.7
2.55

2.25
1 9
2! 05
3.05
S 7

H 9

.5.9
3 A

1 Q

2.65

8.05
613.55

6.7
4.7
5.8
5.55

Sept.

1.15
1.1
1.1
1.15
1.15

1.15
1.05
.95
.9
.85

.8

.8

.75

.95
1.1

1.5
.7
.7
.9

1.05.

.9
7.6

10.05
14.05
16. 3S

17.85
018.5

17.05
8.15
7.65

7.75
9.7

8.2
5.2

2.75
2.55
2.15
1.8
1.95

2.2
2.1
1.8
1.85
1.5

1.5
1.4
1.45
1.7
1 O

1.55
-1.35
1.05
.8
.7

.95
1.2
1.45
1.3
1.35

a 16.1 feet at 6 p.m. 

NOTE. Gage read to top of ice Dec. 24-29, 1918.

& 14.2 feet at 7 a.m.
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Daily discharge, in second-feet, of Smoky Hill River near Abilene, Kans., for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23
24..............
26..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3.............

"4.... ...... ....
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29.............
30.............
31.............

Oct.

612
250
154
116
116

100
84

154
940

1,380

4,360
3,000
1,270

748
425

200
154
144
144
134

116
116
108
108
134

200
1,240
1,180
1,130
1,010

782

2,530
12 180
(1,700

1,540
1 1,700

1,810
1 720
1 680
1,390

i 1,200

1,270
1,410
1,790
1,980
1,660

1,360
1,250
1,130

, 1,080
1,030

992
1,010

957
922
887

834
817
748

i 748
1 748

714

Nov.

527
340
250
224
176

134
108
100
100
100

100
116
116
134
176

134
116
108
134
154

165
134
100
100
108

116
125
116
116
116

714
714
714
714
957

957
663
680
748
714

765
800

1,270
l'380
1,170

1,080
922
817
782
748

714
714
714
748
663

663
663
646
612
697

Dec.

125
116
116
134
134

116
116
116
125
116

116
108
77
84
92

92
100
108
116
116

125
116
lot

100

600

DOU

870
852
834
817

Jan.

100

[ 250

442

493
237
278
278
278

278
293
293
264
224
224

OvU

729

643
660
763
729
695

600

Feb.

224
224
224
224
224

224
224
224
212
188

176
154
154
264
374

224
212
200
250
340

527
870
992
ins
852

852
852

1,520

695
712
660
712
695

746
712

.780
746

901
918
901
763
643

574
557
608
Kin
591

574
506
626
574
591

591
574
557
488

Mar.

1,150
922
578
442
957

714
510
408
374
510

476
510
578
64fi

1,240

4,910
8,110
6,190
2,030
1,340

1,100
922
782
fiQ7
646

612
561
612
612
612
646

COO

385
574

500

368

368
540
608
574
557

574
591
626
626
574

523
574
574
712

1,460

763
660
540
436
557
523

Apr.

561
544
476
391
493

408
408
340

1,270
5,470

7,610
5,580
2,490
2,300
2,150

2,380
3,270
3.610
2,820
2,110

1,750
1 450
1,290
1.130
1^040

992
957

1,060
1 840
<02Q

419
436
454
419
850

523
523
523
523
798

1,320
2,480
2,890
2,890
2^400

1,630
1.200

940
817
748

646
612
646
680
612

612
595
680
817

1,460

May.

6,050
6,780
4,630
4,630
5,190

4,230
4,940
5,190
3,270
2,110

1,730'
1,550
1,630
2,030
4,980

4,100
4r200
6,860
4,980
5^120

6,560
3,840
2,340
1.960
1,590

1,400
1,240
1,270
1 480
l'920
1,520

1,260
1.100.

992
887
817

.782'887
700
646
612

578
731
782

1,100
1,240

1,130
1,030

992
1,030
1,030

1,080
1,170
1,240
1,200
1,290

1,820
1,900
1,400
1,190
1,030

910

June.

1,480
1,750
2,780
4,360
6,050

5,970
4,130
3,360
3,270
4,130

7,990
0,700
2,000
2,800

12,800

2,700
12,200
9,890
6,930
4,530

3,900
5,440
5360
3,870
2,900

2,380
2,070
1,990
2 070
1,860

son
1 040
1*050
1 240
1^030

700
650
445
380
arm

400
540
680
495
325

355
355
310
315
380

315
200"285

440
340

305
340
360
325
325

July.

1,630
1,590
1,660
1,340
1,250

1,320
1,340
1,200
Ir030
1,080

1,360
1,080

992
697
629

731
714

1,100
1,010

834

748
612
697
904

1,790

1,150
1 100

957
782
680
663

355
44TI
395
395
325

280
210
21ff
235
235

195
195
215
270
395
"480
360
520
680
611

458
509
441
290
305

339
305
509
356
594

1,740

Aug.

612
612
646
561
527

493
493
595
646
629

629
612
595
510
425

782
629
596
510
442

391
340
one

340
374

578
688
476
425
357
340

1,160
715
373
339
275

245
275
245

-305
526

715
543
509
611
560

458
339
390
732
962

1,540
1,850

855
339
594

2,910
6,600
2,300
1,550
1,960
1,860

Sept.

324
308
308
324
324

324
293

  'MA

250
237

224
224
212
264
308

442
200«t\n
250
293

250
2,700
4,130
6,970
8,730

9 930
10*500
9,290
2 QOA

2,720

2,780
3 900
9 onn
3,000
T 73ft

ffl(\
OAft

663
544
595

680
646
561
544
442

442
425
408
510
544

459
391
293
224
200

264
340-425
374
391

NOTE. Stage-flischarge relation affected by ice Dec. 24,1918, to Jan. 19, Dee. 1-27,1919, Jan. 1-14, 21-31, 
Mar. 4-9,1920. Braced figures show mean discharge for period included. :
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Monthly discharge of Smoky Hill River near Ahtiene, Kans., for the years ending Sept.
SO, 1919 and 1920.

Month.

1W8-19.

May......................................................

July......................................................

1919-20.

December. .............. .

April.....................................................
May..... .................................................

July......................................................

The year ...........................................

Discharge in second-feet.

Maximum.

4,360 
527

493 
1,520 
8,110 
7,6*0 
6,860 

12,800 
1 790 

782 
10,500

12,800

2,530 
1,380

918 
1,160 
2,890 
1 900 
1,240 
1 740 
6600 
3,900

6,600

Minimum.

84 
100

154 
374 
340 

1,240 
1,480 

629 
308 
200

714 
612

488 
368 
419 
578 
260 
195 
245 
200

195

Mean.

665 
151 
109 
191 
425 

1,300 
2.040 
3,530 
5,720 
1 050 

520 
2,130

1,480

1.320 
805 
651 
710 
661 
565 

1,000 
1,050 

509 
414 

1,050 
878

802

Run-off in 
acre-feet.

40,900 
5.980 
6,700 

11,709 
23,600 
79,900 

121,000 
217,000 
340,000 
64,600 
32000 

127,000

1,070,000

81,200 
47,900 
40.000 
43 700 
38,000 
34,700 
59500 
64,600 
30300 
25,500 
64600 
52,200

582,000

SALINE RIVER AT TESCOTT, KAHS.

LOCATION. In SE. i sec. 16, T. 12 S., R. 5 W., at highway bridge, one-quarter 
mile downstream from remains., of an old dam, half a mile south of Tescott, 
Ottawa County. Table Rock Creek enters from south 4 miles upstream. Dry 
Creek enters from north half a mile downstream. Saline River is tributary to 
Smoky Hill River, 24 miles in a direct line downstream.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. September 3, 1919, to September 30, 1920.
GAGE. Chain gage bolted to downstream handrail of highway bridge; read by W. A. 

Scidmore.
DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge or by 

wading.
CHANNEL AND CONTROL. Bed composed of sand and silt, probably shifting. Channel 

is fairly straight in vicinity of gage; both banks are steep and heavily wooded: 
one channel for all stages. Bank-full stage about 25 feet. At extreme high 
stages river overflows right bank some distance upstream from gage.

EXTREMES OP DISCHARGE. Maximum stage recorded during period of records, 16.4 
feet at 6 p. m. September 23,1919 (discharge, 2,250 second-feet); minimum stage, 
1.6 feet at 9.30 a. m. September 25, 1920 (discharge, 5 second-feet).

ICE. Stage-discharge relation affected by ice.
REGULATION. Flow is affected by regulation of mills upstream at Shady Bend and 

Lincoln.
ACCURACY. Stage-discharge relation fairly permanent. Rating curve fairly well 

denned between 8 and 1,500 second-feet; extended above 1,500 second-feet. 
Gage read to half-tenths twice daily until June 23, 1920, once daily thereafter. 
Daily discharge ascertained by applying mean daily gage height to rating table, 
except when stage-discharge relation was affected by ice or backwater. Mean 
discharge for these periods based on observer's notes and weather records and OE 
comparison with other records on streams in Smoky Hill River basin. Open-
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water Records good, except December, 1919, January and February, 1920, which 
are fair> Determinations of discharge for these months subject to considerable
error ojring to incomplete notes regarding ice.

i ,
Discharge ^Measurements of Saline River at Tesoott, Kans., during the years ending Sept.

SO, 1919 and 1920.

Date.

1919. 
July 23

25

Made by 

.....do..................

Gage 
height.

Feet. 
a4.21

3.11
10.86

Dis­ 
charge.

Sec.-ft. 
95
40

983

.Date.

1920. 
Mar. 30

July 21
Aug. 12

Made by 

.....do.~........ .......

&.
Feet. 

2.76
8.92
3.57
3.67

Dife 
charge.

Sec.-ft. 
24

639
RQ

69

a Gage on Sept. 3.

Daily gage height, in feet, of Saline River at Tescott, Kans., far the years ending Sept. SO,
1919 and 1920.

Day.

1919.
1...........U...

2...............

4...............
fi.. .............

6...............
7...............
8...............
9...............

10..... ..........

Day.

1919-20. 
1..............
2..............
3..............

5..............

6.......... ...
7.......... ...
8.......... ...
9.......... ...

10.......... ...

11..............
12... ....... i...
13..............
14..............
15..............

16......... 4 ...
17...... ....L...
18..............
19... .......L...
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28.............
29.............
30.............
31.............

Oct.

6.05
5.75
5.55
5.4
5.3

5.2
4.95
4.9
4.9
4.95

6.1
7.15
6.65
5.7
5.25

5.0
4.8
4.75
4.7
4.6

4.6
4.4
4.4
4.4

A OK

4.4
4.35
4.25
4.3
4.25

Sept

3.
3.
3.:
3.
3.!
3.1
3.
3.

Nov.

4.3
4.2
4.1
4.15
4.1

4.0
4.1
4.1
4.05
4.2

4.65
5.0
5.25
5.05
4.95

4.6 
4.35
4.4
4.4
4.3

4.2
4.15
4.1
3.95
3.95
 ? Q

3.8
3.6
3.6
3.6

. 11.

. 12.
I 13.
L 14.
5 15.

L5 16.
25 17.
1 18.
2 19.
2 20.

Dec.

3.7
3.7
3.75

 3,8
3.8

3.95
3.95
3.85
3.7
3.7

3.8
3.8
3.75
4.0
4.1

4.1 
4.1
3.85
3.7
3.8

3.85
3.8
3.8
3.85
3.95

4.05
4 0

4.3
4 AR
4.6
4.8

]

Jan.

4.7
4.65
4.5
4.4
4.2

4.2
4.1
4.05
3.95
3.9

3.95
4.05
4.2
4.3
4.3

4.3 
4.6
4.6
4.7
4.45

4.15
3 Q

3.6
3.05
3.2

3.35
3.35
3.4
3 A

3.4
3.4

Day.

1919.

Feb.

4.65
4.75
4.8
4.75
4.8

4.75
4.8
4.8
4.45
4.1

3.8
3.6
3.45
3.6
3.7

3.7 
3.75
3.3
3.95
4.2

4.25
A OK

4.3
4.1

4.05
4.0
3.95
3.8

Mar.

3.5
3.45
3.45
3.7
3.8

3.8
3.7
3.05
2.9
3.2

3.5
3.6
3.7
3.7
3.8

4.0 
3.95
3.75
3.5
3.5

3.4
3 AR
3.6
3.7
4.0

4 05
9 Q

3.8
3.6
2.8
3.05

Sept.

2.9
2.75
2.65
2.7
3.0

3.15
2.95
2.85
3.05
3.0

Apr. .

3.2
3.0
3.1
2.8
3.0

3.05
3.8
3.5
4.15
4.6

5.45
8.9
8.1
6.9
6.15

5.85 
5.4
5.3
5.0
4.9

4.7
4.2
4.0
3.8
4.0

4.15
4.0
4.15
4.3
4.0

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31.-.

tf ay.

4.0
4.2
4.35
4.15
4.05

4.05
4.05
4.0
4.2
4.3

6.95
6.7
6.25
5.95
6.3

6.05 
6.15
6.05
5.6
5.35

5.25
5.2
6.65
6.5
6.2

A fk

fi 9

5.9
5.8
6.35
6.5

D

1$

June.

8.3
8.45
7.15
6,0
5.1

4.3
4.15
4.3
4.1
4.0

3.8
3.8
3.8
4.05
3.8

3.65
3.65
3.8
3.85
4.0

3.9
n D

3.75
3.75
3 0

3.75
3.6
3.5
9 A

3.4

ay.

)19.

July.

3.3
3.3
2.8
3.1
3.8

3.8
3.8
3.8
3.75
3.75

3.5
3.5
3.5
3.5
8.5

4.0
s n

.5.75
6.55
4 7

3.6

9 4

3.4
3.5

3.5
3.5
3.5
4.6
3.5
9 KC

Aug.

3.2
3.0
2.7
2.8
2.5

2.5
2.5
2.9
2.9
2.9

2.9
3.1
3.2
2.8
2.9

3.9 
2.8
2.8
2.8
9 ft

3.0
9 A
9 n
9 ft
6.5
Q ft

4 Q

4.8
4.1
4.1
5.0

Sept.

3.0
10.15

a 16.25
<1 OS
10.55

8.7
7.65
6.95
6.5
6.2

- '

Sept,

5.3
5.5
4.-0
4.0
4.0

3.8
3.8
3.6
3.6
3.8

3.1
3.0
2.5
3.2
3.0

3.0
9 Q

2 Q

3.0
3 (1

2.5
2.2
<f ft

1 ft

1.6

1 Q

1 0

2.0
9 n
2.0

a 16.4 feet at 6 p.m.
NOTE. Probable ice conditions Feb. 1-10,19-29,1920. Backwater from high water on Dry Creek half 

a mile downstream from gage affected gage readings, Aug. 25-26,1920.
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Daily discharge, in second-feet, of Saline River at Tescott, Kan».,for the yedars ending Sept.
SO, 1.919 and

Day.

1919. 
1.. ............
o
3..............
4..............
5.. ............

6..............
7..............
8.. ...... ......
9..............
10..............

Day.

1919-20. 
1..............
2..............

4..............
5...............

6..............
71.............

9..............
10..............
11..............
12......:...:.-.
13

14..............
IS..............

w...... ........
17..............
18..............
10
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31 .... ... ..

Oct.

255
226
208
195
186

177
155
151
151
155

260
382
318
222
182

159
143
139
135
127

127
112
112
112
112

108
112
108
102
105
102

Sept

Nov.

105
98
91
94
91

85
91
91
88
98

131
159
182
164
155

127
108
112
112
105

.- 9»
94
91
82
82

79
73
62
62
62

.. 11

.. 12
38 13
38 14
47 15

40 16
44 17
34 18
42 | 19
42 1 20

Dec.

67
67
70
73
73

82
CO

76
67
67
TO

7^
70
85
91

91
Q1

76
67
70

76
73

73
76
82
QQ

OR

105
116
127
142

Jan.

135

119
112

OS

98

88
82
7Q

82
88
OS.

105
105

105
127
127
135
116

94
TO
62
36
JO

^n
50
52
52
52
52

Day.

1919.

Feb.

50

73
62
KA

-fiO

67

67
70
47

70

Mar.

57
54
54
67
73

73
67
36
30
A*)

57
en

67
67
73

85
82
70
57
57

52
54
62
67
85

88
73
73
62
26
36

Sept.

3
2'2
2
3

4
3
2
3
3

Apr.

42
34
38
26
Qrf

36
7*>

57
Q4

197

260'
636
515
349
265
OOft

IQfi

186
1 i%Q
151

135
98
85
73
OK

94
85
94

105
85

0 21.
4 22.
2 23
3 24.
4 25.

0 26.
2 27.
8 28.
6 29.
4 30.

31.

May.

85
98

108
94
88

88
88
85
98

105

356
324
275
245
280

9^

265
255
O1Q

ion

182
177
318
301

250
270
240
231
285
301

I

]

Jane.

545
568
382
250
168

105
94

105
91
85
70

7^
70

88
73-

64
64
73
76
IIK

79
73

70
70
73

70
62
57
52
52

>ay.

919.

July.

47
47
26
38
73

. 73
7Q

73
70

.- 70

57
57
57
57
17

85
500
226
306
1QK

62
52
52
52
57

57
57
57

127
57

. 60

Aug.

An

34
93

26
17

17
17
30
30
30

30
no

An

26
30

34
26
26
26
34

34
34
34
26

a 52

o78
105
143
91
91

159

Sept.

34
R4Q

2 *>frt

1,200
O91

605
451
356
OA1

270

Sept.

1QA

204
cc
SK

. 85

73
73

62
62
73

38
34
17
jn

34

34
30
30
34
34

17
11
8
6
5

6
6
8
8
8

a Estimated on account of backwater from Dry Creek half a mile downstream.

NOTE, Stage-discharge relation probably affected by ice Feb. 1-10 and 19-29,1920. 
mean discharge for period included.

Braced figures show
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Monthly discharge of Saline River at Tescott, Kans., for the years ending Sept. SO, 1919
and 19%&.

Month.

1919.

1919-20.

April........... t .........................................
May...... ................................................

July......................................................
August...................................................

The year. r ........................................

Discharge in second-feet.

Maximum.

2,210

382 
182 
143 
135

88 
636 
356 
568 
500 
159 
204

636

Minimum.

22

102 
62

, 67 
36

26 
26 
85 
52 
26 
17 
5

5

Mean.

279

166 
102 
82.9 
88.5 
61.1 
61.5 

146 
207 
126 
90.9 
46.0 
46.3

102

Run-off in 
acre-feet.

15,500

10,200 
6,070 
5,100 
5,440 
3,510 
3,780 
8,690 

12,700 
7,500 
5,590 
2,830 
2,760

74,200

SOUTH FORK OF SOLOMON RIVER AT ALTON, KANS.

LOCATION. In SW. £ sec. 12, T. 7 S., R. 15 W., 1,000 feet downstream from remains 
of an old mill dam, three-fourths mile south of Alton, Osborne County.

DRAINAGE AEEA. Not measured.
RECORDS AVAILABLE. August 31, 1919, to September 30, 1920.
GAGE. Staff gage painted on downstream cylinder bridge pier on north side of second 

span frorn left bank, with low-water section fastened to form work at base of 
same pie^; high-water section, graduated from 13.0 to 23.0 feet, painted on down­ 
stream side of left bridge abutment. Gage read by James K. Thompson.

DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge or by 
wading.

CHANNEL ANp CONTROL. Bed composed of sand; control probably shifting for low 
stages. Two channels at low stages; one for medium and high stages. Banks 
are steepj in the vicinity of the gage and are not overflowed. Right bank is 
wooded. Bankful stage about 21 feet. Meandering stretch of stream some dis­ 
tance downstream from gage, where banks are lower, forms the control for high 
stages.

EXTREMES OF DISCHARGE. Maximum stage recorded during period of records, 19.5 
feet (crest) at 3 a. m. September 19, 1919 (discharge, 9,340 second-feet, based on 
extension of rating curve); minimum stage, 0.55 foot, August 3, 1920 (discharge*, 
1 second-foot).

ICE. Stage-discharge relation affected by ice. Maximum ice thickness recorded 
winter 1919-20, 10 inches, December 13, 1919.

REGULATION.- None at present.
ACCURACY. Stage-discharge relation for low stages changed considerably after the 

high wat^r in September, 1919; fairly permanent since then. Rating curve used 
August 31, 1919, to September 19, 1919, poorly defined, extended for high stages; 
curve used September 20, 1919, to September 30, 1920, well defined below 250 
second-fefet, fairly well defined between 250 and 2,500 second-feet. Gage read to 
quarter-tenths twice daily during open-water periods; once daily to water surface, 
except as; noted, during winter. Daily discharge ascertained by applying mean 
daily gage height to rating table except when stage-discharge relation was affected 
by ice. Mean discharge for these periods based on observer's notes and weather 
records and on comparison with records for North Fork of Solomon River at Kir- 
win, Kans. Open-water records for September, 1919, poor; October and November,
1919. fair; December, 1919, poor; January to March, 1920, fair; April to September,
1920. good. Records when stage-discharge relation was affected by ice, roughly 
approximate.
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Discharge measurements of South Fork of Solomon River at Alton, Kans., during the 
years ending Sept. 30, 1919 and 1920.

Date.

1919. 
Sept. 1

20
21
23

Made by 

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
1.26
5.53
4.12
3 Aft

Dis­ 
charge

Sec.-ft.
28

1,240
847
542

Date.

1920. 
Apr. 15
May 29

Made by- Gage 
height.

Feet. 
1.34
1.70
1.30

Dis­ 
charge.

Sec.-ft. 
100
153
88

Daily gage height, in feet, of South Fork of Solomon River at Alton, Kans., for the years 
ending Sept. SO, 1919 and 19W.

Day.

1919. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9
10..............

Day.

1919-20. 
1... ...........
2..............
3..............
4..............
5..............

6..............
. 7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
K.. ............

16..... .........
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..;...........

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

Oct.

2.65
2.35
2.25
2.2
2.25

2.1
1.9
2 4
2.6
2.3

2.25
2.1
2.0
2.5
1.95

1.95
1.9
1.9
1.9
1.85

1.85
1.8
1.8
1.8
1.75

1.75
1.7
1.7
1.7
1.7
1.65

Sept

1.

1

1.

l.
1.

Nov.

1.65
1.65
1.6
1.6
1.6

1.6
1.6
1.8
1.8
i a

1.9
1.85
i a
1.65
1.7

1.65
1.65
1.65
1.6
1.6

1.6
1.6
1.6
1.6
1.6

1.6
1.45
1.3
1.4
1.4

M>
7!
71
7.
15

15
1

W
^

D<

1
1
1
9,
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
?
2
?

9.
9
9
9
9
1

11
12
11
14
15

16
17
IB

19
20

BC.

4
9
95
0
9

9
95

9

9
9
75
75
75

75
75
8
9

85
95
0
1
9.

9.
9.
9,
9,
0

.9

Day

1919.

Jan.

1.75
1.55
1.0
1.0
1.05

1.6
1.95
1.9
1.9
1.4

1.4
1.45
1.4
1.6
1.6

1.65
1.9
1.9
1.9
1.4

1.4
1.4
1.15
1.1
1.4

1.45
1.5
1.5
1.5
1.5
1.5

Feb.

1.1
1.5
1.5
1.4
1.4

1.35
1.35
1.35
1.4
1.3

1.3
1.3
1.3
1.3
1.3

1.2
1.2
1.3
1.3
1.25

1.2
1.2
1.2
1.3
1.2

i 9

1.2
1.2
1.2

.......

Aug.

Mar.

1.2
1.2
1.2
1.5
1.4

1.5
1.6
1.35
1.3
1.2

1.3
1.3
1.2
1.2
1.2

1.2
1.1
1.1
1.1
1.1

1 05
1.05
1.05
1.1
1.1

1.1
1.1
1.0
1.0
1.1
1.1

Sept.

1.01.1
1.1
1.1
1.1
1 0.
1.1
6.0

6.5

Apr.

1.0
1.0
1.05
1.0
1.0

1.2
1:35
1.4
1.6

' 1.7

1.5
1.5
1.5
1.35
1.3

1.3
1.25
1 45
1.5
1 45

1.35
1.35
1.3
1.3
1.4

1.55
1.75
1 a
i a
1 ft

21.
22.

5 23.
5 24.

25*.

5 26.
27..
28.
29.

31.

May:

1.55
1.55
1.55
L55
1.5

1.5
1.45
1.5
1.5
1.5

1.5
1.45
1.65
1.75
1.65

1.9
2.0
2.1
1,9
1.85

2.15
1.95
1 0

1.7
1.65

1.6
1.6
1.6
1.7
1.65
1.6

Day.

1919.

June.

1.55
1.55
1.5
1.45
1.45

1.45
1.4
1 45
1.45
1.3

1.35
1.3
1.25
1.25
1.1

1.1
1.1
1.1
1.2
I oe

1.45
1.3
I ftK

1.2
1.15

1.1
1.1
1.0
1.05
1.0

July

o.»
.9,
,91
.91
.»

.8,

.8,

.8,

.81
,81

,8
.ft

.7
ft

,R

7
.7
.7

ft

,6
,7

.6

 >
5
ft
9}
5
5
5
ft
ft

ft
ft
ft
ft
5

 >
ft
n
n
0

5
 >
ns
5

0
0
0
0
5
0

A.ug.

 

1.3

Aug.

0.60
.60
.55

1.2
1.5

3.1
2.0
1.-75
1.45
2.0

1.3
1.2
1.1
1.4
1.0

1.1
.90

A Q

1.15

l.t
1.5
1.05

95

on
on

1.05
on
on

.90

Sept.

4.2
4.25
3.5
3.05
2.9

a. is
4.0
1.95
2.55
2.5

Sept.

0.90
.85
.90

LQ

1.35
1.3
1.25
1.15
1.1

1.05
i.e
1.0
.90
.90

.90

.95

.85

.85
fid

fid
.80

Ofl

.80

.75

.70

.70

.75

.70

.75

o 19.5 feet (crest) at 3 a. m.; 18 feet at 7.10 a.m.; 16.5 feet at 8.10 a. m. 

NOTE. Qage read to top of ice Dec. 6-17,20,1919; Jan. 25-31, Mar. 4-6,1920.
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Daily discharge, in second-feet, of South Pork of Solomon River at Alton, Sans., for the 
years ending Sept. SO, 1919 and 1920.

Day.

1919. 
1. ..............

4..............
5.. ........ |...

6.. ............
T. .............
8..............

10..............

Day.

1919-20. 
1.... ..........
2..............
3..... .....4...

4. ...... ...4...

5........-M...

6..............
7......... .4...

9 ]

10..............

11..............
12.......... t ...is..........;...
14..............
15..............

16..............
17
1C 1

W
"

20..............

21..........L... 
22.. . ...........
23......... r...
24... ...... I...
25..............

26...............
27..............
28..............
29............... 
30..........!....
31..............

Aug.

Oct.

336
270
250
240
250

221
186
280
324
260

250
221
203
302
194

194
19ft

186
186
178

178 
169
169
169
161

161
153
153
153 
153
145

Sept.

2
91
21
21
1

1
1

1
1

Nov.

145
145
137
137
137

137
137
169
169
186

186
178
169
145
153

145
145
145
137
137

137 
137
137
137
137

137
114
91

106 
106

5 11.
2 12.
2 13.
2 14.
3 15.

8 16.
3 17
3 18.
9 19.
7 e\f\

Dec.

106

100

203
221
240

240
240
240
210 
203
ISft

Day.

1919.

Jan.

161
129
48
48
55

137
194
186
186
106

106
114
106
137
137

145
186
186
186
106

106 
106

69
62

60

Feb.

62
121
121
106
106

98
98
OR

106
91

91
91
91
91
91

76
76
91
01

84

76 
76
76
91
76

76
,76'76

76

Aug.

Mar.

76
76
76

  70

98
91
76

91
91
76
76
76

76
62
62
62
62

55 
55
55
62
62

62
62
48
48 
62
62

Sept.

7
13
18
18
13

10
13

1,430
6,590
1,630

Apr.

48
48
55
48
48

76
98

106
137
153

121
121
121
98
91

91
84

114
121
114

98 
98
91
91

106

129
161
169
169 
137

21..
22..
23..
24..
25..

26..
27..
28..
29..
30..
31..

May.

129
129
129
129
121

121
114
121
121
121

121
114
145
161
145

186
203
221
186
178

230 
194
169
153
145

137
137
137
153 
145
1*7

Day.

1919.

June.

129
129
121
114
114

114
106
114
114
91

98
91
84
84
62

62
62
62
76
OS

114 
91
84
76
69

62
62
48
55
48

1

July.

41
41
34
34
34

27
27
27
20
20

20
20
20
34
27

13
34
20
20
20

13 
13
7
4
4

2
2
2
7 
4
2

itUg.

31

Aug.

2
2
1

76
121

454
203
161
114
203

91
76
62

106
48

'62

34
41

998
69

62 
121
55
41
34

34
34
55
34 
34
34

Sept.

798
814
574
440
400

230
734

313
3ff>.

Sept.

34
27
34
48
48

98
91
QA

69
62

55
48
48<w
34

34
41
27
27
20

20 
20
20
20
13

7
7

13
7 

13

NOTE. Stage-discharge relation affected by ice Dec. 2-22,1919, Jan. 25-31, Mar. 4-7,1920. Braced fig­ 
ures show mean discharge for period included.
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Monthly discharge of South Fork of Solomon River at Alton, Kans.,for the years ending
Sept. SO, W19 and 1920.

Month.

1919.

1919-20.

May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

6,590

336 
186 
240 
194 
121 
98 

169 
230 
129 
41 

998 
98

998

Minimum.

7

145 
91

62
48 
48 

114 
48 
2 
1 
7

1

Mean.

490

209 
143 
136 
110 
88.9 
69.0 

105 
149 
87.8 
19.1 

112 
36.8

106

Run-off in 
acre-feet.

29,300

12,900 
8,510 
8,360 
6,760 
5,110 
4,240 
6,250 
9,160 
5,220 
1,170 
6,890 
2,190

76,800

SOLOMON RIVER NEAR BENNINGTON, KANS.

LOCATION. In SW. J sec. 28, T. 11 S., R. 3 W., at Darling Point highway bridge, 2 
miles north and 3J miles west from Bennington, Ottawa County, and 5 miles south­ 
east of Minneapolis. Salt Creek enters from west 1J miles upstream.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 1, 1917, to June 23, 1919, when station was discon­ 

tinued; record continued at Niles (p. 382).
GAGE. Vertical staff painted on downstream cylinder pier of highway bridge on 

right bank, with vertical staff, fastened to same pier, for low stages.
DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge or by 

wading.
CHANNEL AND CONTROL. Sand and silt, somewhat shifting. Channel is narrow and 

winding, with steep banks, heavily wooded. One channel except at extreme 
high stage, when overflow occurs through a draw 500 feet west of the bridge. 
Stream is at a slight angle to bridge. Bankful stage about gage height 25 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during period, 22.0 feet at noon 
June 15, 1919 (discharge, not determined; see record for Solomon River at Nilea)j 
minimum stage recorded during period, 1.55 feet at 5.40 p. m. October 23, 1918. 
(discharge, 23 second-feet).

1917-1919: Maximum stage recorded, same as given above; minimum stage, 
recorded, 1.35 feet November 22, 1917 (discharge, 14 second-feet).

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. Flow noticeably affected by regulation of mill dams upstream on SoK 

omon River and the North and South forks; the nearest mill dam is at Minneap­ 
olis.

ACCURACY. Stage-discharge relation was fairly permanent until high water of May,. 
1919, when it appears to have changed. Rating curve used to May 14, 1919, 
fairly well denned below 2,100 second-feet, extended to cover high stages. Daily- 
discharges beginning May 15, 1919, are given with records for Solomon River at 
Niles. Gage read to quarter-tenths twice daily during open-water season, oftener- 
during extreme high-water periods, and once daily to water surface during ice- 
periods. Daily discharge ascertained by applying mean daily gage height to. 
rating table except when stage-discharge relation was affected by ice. Mean dis«
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charge ifor these periods based on observer's notes and weather records and by 
comparison with records for other stations in upper Kansas River basin. Records 
for open-water periods good, except for October, 1918, and May, 1919, for which 
they are fair; winter records subject to error.

Discharge measurements of Solomon River near Bennington, Kans., during the year ending
Sept. SO, 1919.

[Made by Bice and Grant.]

Date.

Apr. 25............... ...............................................................
May 13............. .................................................................

Oage
1. .. Traliineignt.

Feet. 
3.24
8.27

Dis­ 
charge.

See.-ft. 
2®

1,710

Daily gage height, in feet, of Solomon River near Bennington, Kans., for the period Oct.
1, 1918, to June 23, 1919.

Day.

1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14.. .........i...............
15...........................

16...........................
17...........................
18...........................
19...........................
20.. ........................

21. ..........................
22.. .............. ...........
23...........................
24...........................
25.. .......... .....^.........

26.. .........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

3.3
2.55
2.5
2.3
1.%

1.80
1.95
2.2
6.9

14.35

8.05
4.6
2.7
2.5
2.6

2.3
2.2
2.15
1.9
1.85

1.85
1.85
1.6
2.25
2.45

2.5
3.05
4.65
6.4
4.05
3.05

Nov.

2.85
2.7
2.55
2.5
2.0

2 55
1.9
1.9
3.0
2.65

2.6
2.55
2.35
2.1
2.05

2.1
1.95
2.6
2.4
2.05

2.2
2.1
2.25
1.85
2.45

2.45
2.05
1.9
1.9
1.95

Dec.

2.2
2.45
2.4
2.2
2.05

1.95
2.05
2.05
2.05
1.9

1.7
1.6
2.4
2.25
2.1

2.25
2.0
2.05
2.1
2.0

2.05
2.3
2.45
2.25
2.4

2.15
2.1
2 4
2.2
2.35
2.35

Jan.

2.4
2.6
2 4
2.2
2.3

2.3
2.35
2.55
2.4
2.4

2.3
2.45
2.2
2.6
2.45

2.45
2.4
2.35
2.65
2.0

2.75
2.6
2.5
2.55
2.5

2.45
2.35
2.05
2.35
2.25
2.2

Feb.

2.25
2.5
2.55
2.35
2.4

2.35
2.25
2.4
2.35
2.4

2.45
2.35
2.25
2.4
2.25

2.85
3.0
9 1\
3.9

Mar.

2.9
2.8
2.6
2.55

2.65
2.6
2.6
2.55
2.6

2.8
3.0
3.0
2.7
3.0

3.0
3.1
2.95
3.0
3.0

3.1
2.75
2.7
2.7
2.6

2 7
2.75
2.6
2.65
2.55
2.5

Apr.

2.4
2.6
2.7
2.5
2.35

2.35
2.5
2.45
4.5
9.95

6.8
7.45
6.7
6.85
7.45

7.65
6.75
5.2
4.15
4.25

3.85
3.45
3.35
3.3
3.1

2.95
2.85
3.1
3.8
8.9

May.

12.8
10.45
9.85

13.05
9.75

8.35
7.45
5.75
4.6
4.25

3. 85
4.0
9.05

14.35
10.8

7.1
6.95
5.95
6.0
7.4

5.65
4.95
4.4
4.05
3.55

3.6
3.6
3.5
3.5
3.3
4.55

June.

4.7
9.05

12. 0£
15.25
12.45

8.6
8.85
8.75
8.7

16.95

19.0
20.25
21.45
21.35
21.85

12.15
13.5
9.6
8.4
8.7

8.7
8.75
8.65

NOTE. No record Feb. 11-15, Feb. 25-Mar. l, observer away.
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Daily discharge, in second-feet, of Solomon River near Senni&ffton, JSati*. >;/<&  the 
period Oct. 1,1918, to May Ut 1919* . , ...

Day.

I....................................
2........;:..........................
3. ............ .......................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16...............;....................
17....................................
18..........;.........................
19....................................
a)....................................

21....................................
22... .................................
23....................................
24....................................
25....................................

26..........:.........................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

256
137
130
102
56

40
56
88

1,020
4,210

1,380
496
160
130
144

102
88
81
50
45

. 45
45
26
95
123

130
216
506
882
391
216

Nov.

184
160
137
130
62

137
50
50
208
152

144
137109-
74
68

' 74
56
144
116
68

88
74
95
45
123

123
68
50
50
56

Dec.

88
123
116
88
68

56
68
68
68
50

32
26
116
95
74

95
. 62

68
74
62

68
102
123

80

Jan.

70

a\i

109
152
62

168
144
130
137
130

123
109
68
109
95
88

Feb.

95
130
137
109
116

109
95
116
109
116

117
118
119
121
122

* 123
109
95
116
95

184
208
168
364
334

306
277
248

Mar.

221
192
176
144
137

152
144
144
137
144

176
208
2)8
160
208

208
224
200
208
208

224
168
160
160
144

160
  168

144
152
137
130

Apr.

116
144
160
130
109

109
130
123
476

2,080

994
1,180
966

1,010
1,180

1,250
980
616
409
427

355
283

- 265
256
224

200
184
224
346

1,670

May.

3,390
2,290
2,040
3,520
2^000

1.480
1,180
726
496
427

373
382

1,730
4,210

NOTE. Stage-discharge relation affected by ice Dec. 24 to Jan. 17. Braced figures show mean discharge 
for period included.

Monthly discharge of Solomon River near Benninqton, Kans.,for the period Oct. 1,1918,
to May 14, 1919.

Month

March....................................................
April.....................................................
May 1-14.................................................

The period .........................................

Discharge in second-feet.

Maximum.

4,210 
208 
123 
168 
364 
224 

2,080 
3,520

Minimum.

26 
45 

. ' 26

95 
130 
109 
373

Mean.

369 
. 101 

78.4 
97.2 

156 
172 
553 

1,730

Run-off in 
acre-feet.

22,700
e,oia
4,820 
5,980 
8,660 

10,600 
32,900 
48,000

140,000

SOLOMON BITER AT NItES, KAKS.

LOCATION. In NW. J sec. 31, T. 12 S., R. 1 W., at highway bridge three-fourths mile
west of Niles, Ottawa County. Station is 7 miles upstream in a direct line (15
miles by river) from confluence with Smoky Hill River. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. May 6, 1897, to November 30, 1903, and May 15, 1919, to

September 30, 1920. October 1, 1917, to June 23, 1919, records were collected
near Bennington, Kaiis. 

GAGE. Chain gage bolted to downstream handrail of new highway bridge; read by
Miss Mamie Kenison. Wire gage, used from 1897-1903, spiked to floor of old
highway bridge; set at a different gage datum. >
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DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge..
CHANNEL AND CONTROL. Bed composed of sand and silt; control somewhat shifting. 

One chanjnel except at extreme high stages, when river overflows right bank some 
distance ^ipstream and flows through a draw west of the bridge. Channel imme­ 
diately upstream from bridge is fairly straight, downstream it curves to east, 
consequently current is not normal to bridge, especially at low and medium stages. 
Velocity observations are corrected by angle coefficients observed at time of meas­ 
urement. Both banks are fairly high and heavily wooded in the vicinity of the 
gage, the trees and branches forming obstructions to free flow at high stages. 
When flood stages occur on Smoky Hill River and Solomon River is also at high 
stage, thq stage-discharge relation at this station is affected by backwater. Bank- 
ful stage occurs at about 22 feet.

EXTREMES oF DISCHARGE. Maximum stage recorded during years ending Septem* 
ber 30,1919 and 1920, 25.25 feet (creet) at 7.30 p. m. September 26,1919 (discharge, 
10,200 second-feet); minimum stage, 0.45 foot at 7 p. m. September 17, 1919 
(discharge, 86 second-feet).

1897-1903: Maximum stage recorded, 33.8 feet, June 3, 1903 (discharge, 10,600 
second-feet); minimum stage recorded, 3.7 feet in July and August, 1901 (dis­ 
charge, 7 second-feet).

ICE. Stage-discharge relation affected by ice. Maximum ice thickness recorded 
during winter 1919-20, 3£ inches, December 9, 1919.

REGULATION. Blow noticeably affected by regulation of mill and power dams up­ 
stream, the nearest dam being near Bennington.

ACCURACY. $tage-discharge relation fairly permanent. Rating curves used as fol­ 
lows: May 15 to June 5, and June 12 to October 1, 1919, April 14 to July 30, and 
September 2-30,1920, fairly well defined below 8,000 second-feet; June 6-11,1919, 
well defined; October 2,1919, to April 13,1920, and July 31 to September 1,1920, 
curves poorly defined. Gage read to quarter-tenths twice daily during open- 
water periods, once daily to water surface, except as noted, during winter period. 
Daily discharge ascertained by applying mean daily gage height to rating table ex­ 
cept when stage-discharge relation was affected by ice. Mean discharge for these 
periods based on observer's notes and weather records and on comparison with 
records of other stations in Smoky Hill River basin.

Recordjs for medium and low stages, May to September, 1919, April to July, and 
September, good; October, 1919, to March, 1920 {open water only), August, 1920, 
fair. Records for high stages, fair.. Records when stage-discharge relation was 
affected by ice, roughly approximate.

The accuracy of the discharge measurements made during the high stages of 
June and September, 1919, was impaired by the interference of the wooded banks 
with velocity of flow.

Discharge measurements of Solomon River at Niles, Kans., during the years ending Sept.
30, 1919 and 1920.

Date.

1919. 
May 14

15
Jane 6

7
11 
11
12
12 
13
25

Made by 

.....dd.. ...............
E. L. Grant............
.....do.................
.....do................. 
.....do.................
.....do.................
.....do................. 
.....dd. ................
.....do.................

Gas;e 
height.

Feet. 
12.45
14.82
7.66
7.81

17.63 
18.02
19.03
19.31 
20.33
7.89

Dis­ 
charge.

Sec.-ft. 
3,090
3,980
1.410
1,540

05,670 
a 5, 990
a6,300
06.300 
a6,910

1,340

Date.

1919.

July 23
Sept. 4

24

1920.
Mar. 31
J«ine 2 
July 20
Aug. 12

Made by 

E. L. Grant............
.....do.................

Rice and Go wans ......

.....do.................

Gage 
height.

Feet. 
6.76
2.22
1.22

20.91

1.92
3.40 
1.09
3.16

Dis­ 
charge.

Sec.-ft. 
1,030

272
171

o7,290

182
412 
143
408

a Computed in part from surface velocities and from standard cross-section.
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Daily gage height, in feet, of Solomon River at Niles, Kans.,for the period May 15,1919,
to Sept. SO, 19W.

Day.

1919. 
1............
2............
3............
4............
5............

6............
7............
8............
9............

10..........:.
11............
12............ 
13............
14............
15............

May.

.......

14.15

Day.

1919-20. 
1........ ......
2..............
3..............
4.. ............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............
i 
26..............
27..............
28..............
29..............
30..............
31..............

June.

4.65
8.85 

10.85 
14.05
14.75

8.5 
8.15
9.1 
8.0 

13.2

17.75 
19.2 
20.6 
21.55 
22.05

Oct.

15.65 
10.95
7.2 
6.55 
6.25

5.95 
5.7 
5.6 
5.5 
5.4

5.55 
7.95 
8.45 
7.5 
6.15

5.4 
5.1 
4.9 
4.75
4.7

4.85 
4.8 
4.5 
4.4 
4.3

4.15 
3.95 
4.05 
3.9 
3.95 
3.9

July.

4.75 
4.35 
3.8 
3.6 
3.35

3.25

3.55
4.7 
5.8

4.1 
2.95 
2.fl 
2.3 
2.3

Nov.

3.9 
3.9 
3.85 
3.8 
3.75

3.7 
3.8 
3.85 
3.85 
4.05

4.05 
6.4 
8.0 
6.4
5.75

4.9 
4.3 
4.05 
4.4 
3.9

3.75 
3.75 
3.65 
3.6 
3.65

3.5 
3.5 
3.45 
3.45 
3.3

Aug.

2.2 
2.0 
1.95
1.75 
1.8

1.65 
1.75 
2.3
1.7 
1.6

1.3 
1.45 
1.25 
1.3 
1.2

Dec.

2.95 
3.05 
3.0 
3.2 
3.25

3.45 
3.5
2.75 
2.25 
2.85

3.0 
3.1 
3.2 
3.2 
3.25

3.2 
3.2 
3.05 
3.0 
3.05

3.05 
2.9 
3.1 
3.15 
3.25

3.25 
3.35 
3.25 
3.3 
3.45 
3.55

Sept.

1.2 
1.25 
1.1 
1.2 
.95

.8 

.8 

.9

.85 

.75

.55 

.65 

.65 

.5 

.65

Jan.

4.1 
4.2 
3.95 
3.65 
4.0

3.6 
3.2 
3.9 
4.5 
4.2

4.0 
3.6 
3.2 
2.9
2.8

2.8 
2.8 
2.85 
2.9 
2.95

2.85 
3.0 
2.75 
3.2 
2.35

2.55 
2.5 
2.5 
2.65 
2.6 
2.4

Feb.

'2.4 
2.4 
2.55 
2.6
2.8

2.95 
3.4 
2.05 
3.2 
3.9

4.1 
3.75 
3.1 
2.85 
2.65

2.55 
2.5 
2.45 
2.3 
2.35

2.35 
2.35 
2.4 
2.3 
2.4

2.4 
2.2 
2.2 
2.15

Day.

1919. 
16............
17............
is
10
20............

21............
22............
23............
24............
25............

26............
27............ 
28............
29............
30............
31............

Mar.

2.05 
2.15 
2.15 
2.2 
2.15

2.45 
2.55 
2.35 
1.85 
1.95

2.05 
2.1 
2.05 
1.95 
2.15

2.25 
2.25 
2.25 
2.05 
2.1

1.95 
1.85 
2.0 
4.65 
2.35

3.0 
2.65 
2.2 
1.9 
2.05 
1.9

Apr.

1.9 
1.95 
2.0 
2.8 
2.05

2.35 
2.1 
1.9 
2.1 
3.2

6.9 
9.9 

11.4 
9.95 
6.9

5.1 
4.3 
3.8 
3.45 
3.25

3.1 
3.55 
3.9 
3.4 
3.2

3.2 
3.1 
3.15 
6.55 
5.9

May.

8.8 
6.8 
6.3 
6.0 
9.5

7.3 
5.3 
4.2 
3.5 
3.2

2.85 
2.75 
2.8 
3.05 
2.75 
2.65

May.

4.6 
4.15 
3.85 
3.6 
3.4

3.6 
3.2 
3.05 
2.9 
2.9

2.8 
2.9 
3.3 
4.25 
3.35

3.15 
3.3 
3.5 
3.55 
3.9

4.35 
4.35 
4.3 
4.7 
6.3

6.4 
4.8 
4.1 
3.7 
3.3 
3.2

June.

22.6 
15. § 
13.1 
12.5 
8.15

9.1 
9.8 
9.55
8.4 
8.3

6.0
5.8 
5.0
7.5 
4.55

June.

3.75 
3.45 
3.25 
3.1 
2.75

2.35 
2.65 
2.55 
2.45 
2.35

3.25 
3.75 
3.1 
2.3 
2.1

2.05 
2.0 
1.95 
1.85 
1.55

1.6 
1.65 
1.65 
1.7 
1.8

2.2 
2.1
1.85 
1.8 
1.75

July.

2.25 
5.0
5.05 
3.7 
3.2

3.6 
2.3 
2.15 

10.1
7.75

5.1 
4.15 
3.4 
2.95 
2.6 
2.35

July.

1.6 
1.35 
1.3 
1.45 
1.35

1.35 
1.25 
1.15 
1.0 
1.1

1.1 
1.1
1.15 
1.35 
1.8

1.25 
.95 
.95 

1.0 
1.0

.95 
1.0 
.95 

1.0 
1.05

1.05 
3.15 
1.65 
3.0 
9.2 
7.75

Ang.

3.85 
3.05 
1.4 
2.0 
1.75

1.55 
1.25 
1.1 
1.05 
1.15

.3.7 
2.55 
2.2 
1.85 
1.7 
1.55

Ang.

5.4 
2.6 
2.1

3.0 
5.05

3.9 
3.25

1.9 
1.75 
1.6 
1.5 
4.95

10.8 
5.95 
2.4 
3.55 
2.65

2.9 
415 
4.0 
7.25 
8.7 

10.35

Sept,

0.65 
.45 
.5 

1.1 
.95

10.8 
15.2 
17.95 
30.8 
23.33

o25.0 
23.35 
10.65 
9.9 

13.05

Sept.

15.1 
13.95 
11.4 
8.0 
5.0

3.95 
3.15 
2.6 
2.6 
3.3

2.75 
2.55 
2.35 
2.3 
2.3

2.4 
2.0 
1.6 
1.65 
1.45

1.35 
1.2 
1.0 
1.0 
.95

.95 

.95 

.9 

.95 

.85

a 25.25 feet (probable crest) at 7.30 p. m.

NOTE. Gage read to top of ice Dec. 3-6,12-25,1919, Jan. 8-11,27-28, and Mar. 7,1920.
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Daily discharge, in second-feet, of Solomon River at Niles, Kans,,for (he period May 15,
1919, to Sept. 30, 1920.

Day.

1919. 
1............
2............

4............
5............

6............
7............

g
10............

11............
19

13............
14............
15............

May.

3,720

/Day.

1919-20. 
1..............

3 '

4.......... h ...
5.......... h ...

6....... ........7..........L..
9 \

10.... ......t-..

11..............
12..............
13..... ...... ...
14..............
15..............

16..............
17..............
18... ....... ,...
19..............
20.. ............

9T .1

22..........*... 
23..........;...
24..............
25..............

26..............
27..............
28.-..,....H,j.. 
29..........1.--
30.. ........J.
31 .

i.

June.

600 
1,630 
2,340 
3,670 
4,000

1,720 
1,610 
1,920 
1,550 
3,530

5,780 
6,310 
7,120 
7,690 
8,000

Oct.

4.430 
2,380 
1,110 

933 
860

789 734' 
714 
694 
674

704 
1.320 
1,480 
1,190 

836

674 
618 
582 
558 
550

574 
566 
518 
502 
486

463 
435 

  .449 
. 428 
  439 

428

My.

616 
552 
466 
438 
403

390 
410 
431 
608 
810

512 
354 

. .312 
276 
276,

Nov.

428 
428 
421 
414 
407

400 
414 
421 
421 
449

449 
896 

1,340 
896 
745.

582 
486 
449 
502 
428

  407 
407 

'393 
386 
393

372 
- 372 

365- 
365 
344

Aug.

264 
240 
234 
210 
216

199 
210 
276 
204 
194

164 
179 
159
164 
154

Dec.

302 
314

300

338 
351 
338 
344 
365 
379

Sept.

154 
159 
144 
154 
129

114 
114 
124 
119 
110

94 
102 
102 
90 

102

IJan.

456 
470 
436 
393 
442

386 
382 
428

400

332 
296 
284

284 
284 
290 
296 
302

290 
308 
278 
332 
230

254 
248 
248 
266 
260 
236

Feb.

236 
236 
254 
260 
984

195 
332 
428

456 
407 
320 

,290 
266

254 
248 
242 
224 
230

 230 
230 
236 
224 
236

  236 
212 
212 
206

--.....

Day.

1919. 
16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
23............
29............
30............
31............

Mar.

195 
206 
206 
212 
208;

242 
«236 
230 
175 
185

195 
200 
195 
185 
206

218 
218 
218 
195 
200

185 
175 
190 
542 
230

308 
266 
212 
180 
195 
180

Apr.

180 
185 
190 
284  196

230 
200 
180 
20fr 
333

1,020 
1,970 2,560' 
2,010 
1,070

674 
544 
466 
417 
390

372 
431 
480 

. 410 
384

384 
372
378 
983
832

May.

1,620 
1,050 

922 
854 

1,850

1,180no
528 
424 
384

342 
330 
336 
366 
330 
318

May.

592 
520 
473 
438 
410

438 
384 

, 366 
348 
348

338 
,348 

' 896 
536 
403

378 
396 
424 
431 
480

552 
552 
544 
608 
922

946 
624 
512 
452 3JKtf usnt
384

June.

8,360 
4,550 
3,240 
3,000 
1,420

1,710 
1,960 
1,870 
1,490 
1,460

996 
810 

. 656 
1,230

584

June.

459 
417 
390 
372 
330

282 
318 
306 
294 
282

390 
458 
372 
278 
252

246 
240 
234 
222 
189

194 
199 
199 
204 
216

264 
252 
222 

, 216 
210

July.

270 
656 
665 
452 
384

438 
276 
258 

2,070 
1,300

674 
 620. 
410 
354 
312 
282

My.

194 
169 
164 
179 
169

169 
159 
149 
134 
144

144 
144 
149 
169 
216

159 
129 
129 
134 
134

129 
131 
129 
134 
139

139 
378 
199 
360 

1,750 
1,330

Aug.

473 
366 
174 
240 
210

189 
159 
144 
13§ 
149

452 
306 
264 
222 
.204 
189

Aug.

772 
342 
282 
230 
200

230 
200 
250 
390 
709

514 
421 
380 
340 
299

258 
240 
222 
210 
691

2,320 
883 
313 
463 
348

37* 
554 
530 

1,200 
1,610 
2,160

Sept.

102 
86 
90 

144 
129

2,320 
4,220 
5,610 
7240 
8,850

10,000 
8,850 
2,270 
1,990 
3,220

Sept.

4,170 
3,630 
2,560 
1,370 

656

488 
37S 
312 
312 
396

330 
306 
282 
276 
276

288 
240 
194 
199 
179

169
154 
134 

i 134 
129

129 
129 
124 
129 
119

» Estimated.l;i     ..-  
NOTE. Stage-discharge relation affected by ice Dec. 3-25,1919, Jan. 9-12, and Mar. 7, 1920. Braced 

figures show m«an discharge IOT period included.
102724 23 WSP 506^-25



386 SURFACE WATER SUPPLY, 1919-1920, PART VI.

Monthly dis&arge of Solomon River at Nftes, Kans., for the period May 15, 1919, to
Sept. SO, 1920.

Month.

1919. 
May 15-31.. ..............................................

July.....................................................

1919-20.

December....................................... _ ......

April....................................................
May.....................................................
July. ... .. ... . .
August  

The year

Discharge in second-feet.

TLfayirn11"1,

3,720 
8,360 
2,070 

473 
10,000

4,430 
1,340

470 
456 
542 

2,560 
946 
459 

1,750 
2,320 
4,170

4,430

Minimum  

318 
584 
258 
139 
86

428 
344

230 
195 
175 
180 
336 
189 
129 
200 
119

119

Mean.

888 
3,030 

522 
224 

1,900

875 
493 
311 
331 
270 
219 
611 
482 
284 
257 
579 
606

443

Run-off in 
acre-feet.

30,300 
180,000 
32,100 
13,800 

113,000

369,000

53,800 
29,300 
19,100 
20,400 
15,500 
13,500 
36,400 
29,600 
16.900 
15,800 
35.600 
36,100

322,000

HO&TH FORK OF SOLOMON BXVEB AT KIRWIN, KAHS.

LOCATION. In SW. J sec, 34, T. 4 S., E. 16 W., half a mile downstream from mill 
dam, at highway bridge half a mile south of Kirwin, Phillips County. Bow 
Creek enters from south three-fourths mile upstream, and Deer Creek enters

14 from north 1$ miles downstream.
DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. August 30,1919, to September 30,1920.
GAGE. Chain gage bolted to handrail of highway bridge. Three vertical high-water 

staff gages established as follows: Section No. 1, graduated from 14.0 to 19.0 feet, 
fastened to cottonwood tree on left bank, 170 feet north and 100 feet west of chain 
gage; section No. 2, 17.0 to 22.0 feet, fastened to cottonwood tree near road on 
right bank, 400 feet south and 50 feet westof chain gage; section No. 3,22.0 to 27.0 
feet, fastened to elm tree on right bank, 470 feet south and 150 feet east of chain 
gage. Gage read by Dan W. Fisk.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand and silt, control shifting. Stream 

confined to a small channel with fairly high banks, lined with trees and under­ 
growth. Bankful stage about 13 feet. During high stages, left bank is over­ 
flowed first, then the right bank, and highway bridge is inaccessible. The channel 
at high stages is obstructed by trees and undergrowth, making it impossible to 
obtain accurate and reliable hydrometric data except for low and medium stages.

EXTREMES OF DISCHARGE. Maximum stage recorded during period of records, 22.5 
feet (crest) at 5 p. m. September 18, 1919 (discharge, 15,500 second-feet, based 
on extension of rating curve); minimum discharge, 3 second-feet, July 25,1920. 
High water in June, 1915, according to Mr. Dan W. Fisk of Kirwin, was about 2 
feet above handrail of newly completed highway bridge; corresponds to stag© 
of 27 feet (discharge, not determined).

ICE. Stage-discharge relation affected by ice. Maximum ice thickness during 
winter 1919-20, 4 inches, December 13-15, 1919.
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. Flow is affected by regulation of mill dam half a mile upstream. 
ACCURACY. Stage-discharge relation not permanent. Eating curve used August 

30 to October 9, 1919, fairly well defined below 6,000 second-feet and extended 
above that point; curves used October 10,1919, to August 5,1920, August 6-29, 
and August 30 to September 30, 1920uall poorly defined. Gage read to quarter- 
tenths twice daily during open-water periods and once daily to water surface 
during ice periods. Daily discharge ascertained by applying mean daily gage 
height to rating table except when stage-discharge relation was affected by ice. 
Mean discharge for this period based on observer's notes and weather record. 
Open-water records September, 1919, to February, 1920, fair; March to June, 
1920, good, July to September, 1920, fair. Records for period when stage- 
discharge relation was affected by ice, roughly approximate.

The high water of September 18, 1918, was occasioned by a rain of from 3 to 7 
inches over most of the drainage basin west of Kirwin. The observer's record is 
as follows:

Date.

1919.
Sept. 17

18

19

Time.

4.30p.m.
8.00a.m.
5.00 p. m. 
8.00 a. m.
4.30 p. m.

Gage height.

Feet.
2.8

ol9.0
622.5 

16.7
15.2

a Falling stage. 6 Crest.

Observer stated the rise appeared to have a double crest, one caused by discharge 
from Boinr Creek and the other from the North Fork. First crest, stage .of about 
20 feet, occurred September 18 before 8 a. m. when observation was made. Stage 
fell to about 17 feet during the morning and again rose to crest height of 22.5 
feet at 3 p. m. The observer stated that the double crest usually occurred 
during high water, the first usually from Bow Creek.

Discharge measurements of North Fork of Solomon River at Kirwin, Kans., during 
the years ending Sept. SO, 1919 and 1920.

Date.

1919. 
Aug. 31
Sept. 19

20 
20
21 
22 
22

Made by 

.....do................. 

.....dp. ................

.....d&.. ............... 

.....do................. 

.....do.................

Gage 
height.

Feet. 
2.86

15.31
10.72 
10.22
6.16 
5.46 
5.29

Dis­ 
charge

Sec.-ft. 
34

5,610
2.240 
1.920

767
585 
525

Date.

1919. 
Sept. 23

1920. 
Mar. 27
Apr. 14 
May 29
A .-lor Q

Made by 

.....do.................
Bice and Gowans ......

Gage 
height.

Feet. 
5.02

3.41
3.54 
3.62 
3.65

Dis­ 
charge.

J3ec.-ft. 
432

47
62 
70 
58
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Daily gage height, in feet, of North Fork of Solomon River, at Kirwin, Kans., for the 
years ending Sept. SO, 1919 and 1920.

Day.

1919. 
1.... ..........
2..............
3..............
4.. ............
5..............

6..............
7..............
8..............
9..............

10..............

Day.

1919-20. 
1..............
2..............
3..............
4..............
5... .......... .

6..............
7..............

g
10.. .......... ..

11...... ........
12..............
18 ; __ ........

15..............

16..............
It..............
18..............
10
20..............

21..............
22..............
23 . . ..
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

.......

Oct.

4.1 
4.1 
4.0 
4.0 
4.0

3.9 
3.9 
4.3 
6.7 
5.0

4.35 
4.1 
4.0 
3.95 
3.95

4.4 
4.15 
4.0 
3.95 
3.9

3.9 
3.85 
3.9 
3.9 
3.95

3.8 
3.85 
3.8 
3.8 
3.8 
3.8

Sept. Day.

1919.
2.75 11..............
2.85 12..............
2.85 13..............
2.85 14..............
2.95 15..............

2.85 16..............
2.75 17..............
2.8 18..............
2.9 19..............
2.8 20..............

F v.

3.75 
3.75 
3.75 
3.75 
3.75

3.75 
3.75 
3.8 
4.0 
4.75

4.35 
4.05 
4.0 
3.9 
3.85

3.8 
3.85 
3.8 
3.8 
3.8

3.8 
3.75 
3.75 
3.75 
3.7

3.7 
3.4 
3.75 
3.6 
3.75

Dec.

3.85 
3.85 
3.75 
3.75 
3.85

3.8 
3.9 
4.05 
4.1 
3.9

3.95 
4.05 
4.2 
4.1 
4.1

4.2 
4.15 
3.65 
4.1 
4.15

4.0 
4.0 
3.95 
3.9 
3.8

3.8 
3.8 
3.8 
3.9 
3.85 
3.8

Jan.

3.8 
3.75 
3.75 
3.7 
3.75

3.75 
3.7 
3.65 
3.85 
3.85

3.7 
3.75 
3.75 
3.75 
3.8

3.7 
3.75 
3.55 
3.75 
3.65

3.55 
3.55 
3.5 
3.65 
3.7

3.55 
3.65 
3.65 
3.8 
3.65 
3.65

Feb.

3.65 
3.7 
3.6 
3.65 
3.65

3.65 
3.65 
3.65 
3.6 
3.65

3.65 
3.6 
3.55 
3.55 
3.5

3.5 
3.6 
3.55 
3.55 
3.55

3.55 
3.5 
3.5 
3.5 
3.5

3.5 
3.5 
3.55 
3.5

.......

Aug.

Mar.

3.55 
3.6 
3.6 
3.5 
3.6

3.75 
3.7 
3.55 
3.5 
3.6

3.6 
3.55 
3.5 
3.45 
3.5

3.45 
3.4 
3.45 
3.35 
3.45

3.35 
3.3 
3.4 
3.4 
3.4

3.35 
3.3 
3.25 
3.35 
3.25 
3.25

Sept. Day. .

2.7 
2.8

1919. 
21......!.......

*, 22-----.-..
2.85 23..............
2.6 24..............
2.8 25..............

2.8 26..............
2.85 27..............

o20.75 28..............
15.95 29..............
9.95 30.............. 

31..............

Apr.

3.3 
3.4 
3.4 
3.7 
3.6

3.75 
3.7 
3.7 
3.6 
3.6

3.6 
3.6 
3.5 
3.5 
3.5

3.5 
3.5 
3.5 
3.5
3.5

3.5 
3.45 
3.4 
3.45 
3.6

3.8 
3.7 
3.6 
3.7 
3.65

May.

3.6 
3.6 
3.6 
3.5 
3.5

3.5 
3.6 
3.6 
3.5 
3.5

3.5 
3.6 
3.55 
3.6 
3.75

3.9 
3.85 
3.8 
3. 75 
4.25

4.05 
3.8 
3.65 
3.7 
3.5

3.6 
3.6 
3.65 
3.6 
3.5 
3.6

June.

3.55 
3.4 
3.45 
3.45 
3.4

3.4 
3.3 
3.25 
3.3 
3.3

3.25 
3.15 
3.25 
3.2 
3.2

3.25 
3.25 
3.35 
3.4 
3.4

3.4 
3.4 
3.25 
3.2 
3.25

3.2 
3.15 
3.1 
3.25 
3.15

Aug.

2.9 
185 .

July.

3.1

3! 05 
3.05 
3.05

3.0 
3.0 
3.0 
3.05 
3.0

3.0 
3.0 
2.95 
3.05 
3.0

3.0 
3.1 
3.05 
3.0 
3.05

3.1
3.05 
2.8 
2.8 
2.75

5.95 
5.8 
4.3 
3.95 
3.7 
3.55

Aug.

3.55 
3.5 
3.45 
3.4 
6.3

4.15 
4.4 
3.75 
3.65 
3.5

3.5 
3.45 
3.3 
3.3 
3.3

3.35 
3.3 
3.35 
3.35 
3.4

3.3 
3.35 
3.35 
3.35 
3.35

3.4 
3.4 
3.45 
4.9 
3.55 
3.4

Sept.

6.4

4! 8 
4.75 
4.55

4.4 
4.3 
4.3 
4.2
4.1

Sept.

3.9 
3.45 
3.3 
3.3 
3.9

3.6 
3.3 
3.25 
3.2 
3.2

3.2 
3.15 
3.15 
3.15 
3.15

3.05 
3.2 
3.15 
3.05 
3.1

3.1 
3.2 
3.1 
3.05 
3.1

2.75 
3.15 
3.0 
3.1 
3.15

 a 19.0feet at 8 a. m., 22.5feet (crest) at 5 p. m. (see station description).

Daily discharge, in second-feet, of North Fork of Solomon River at Kirwin, Kans., for 
the years ending Sept. SO, 1919 and 1920.

Day.

1919. 
1. .............

3..............
4..............
5..............

6..............
7..............
8..............

10..............

Aug. Sept.

24
oq
90

33
11
90

24
98

38
28

Day.

1919. 
11..............
10

13..............
14..............
15..............

16..............
17..............
18..............'1Q

20..............

Aug. Sept.

20
33
33
14
28

28
33

12,900
6,340
1,870

Day.

1919. 
21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

38
33

Sept.

804
538
406
394
349

316
294
294
272
250
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Daily discharge, in second-feet, of North Fork of Solomon River at Kirwin, Kans., for 
the years ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1.. ......... ..I
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............20............:.
21..............
22............*.
23..............
24..............
oe

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

250
250
228
228
228

206
206
294
882
347

206
156
136
127
127

216
166
136
127

118
109
118
118
127

100
109
100
100
100
100

Nov.

92
92
92
92
92

92
92
100
136
291

206
146
136
118
109

100
109
100
100
100

100
92
92
92
SA

84
45
92
70
92

Dec.

109
109
92
92
109

100

90

127
118
100

100
100
100
118
109
100

Jan.

108
92
92
84
92

92
84
77

ino
109

84
92
92
92
100

84
92
64
92
77

64
64
57
77
SA

64
77
77

inn
77
77

Feb.

77
84
70
77
77

77
77
77
70
77

64
70
64
64
57

57
70
64
64
64

64
57
57
57.
57

57
57
64,
57

Mar.

64
70
70
57
70

92
84
64
57
70

70
64
57
51
57

51
45
51
40
51

40
34
45
45
45

40
34
30
40
30
30

Apr.

34
45
45
84
70

92
84
84
70
70

70
70
57
57
57

57
57
57
57
57

57
51
45
51
70

100
84
70
84
77

May.

70
70
70
57
57

57
70
70
57
57

57
70
64
70
92

118
109
100
92
186

146
100
77
84
57

70
70
77
70
57
70

June.

64
45
51
51
45

45
34
30
34
34

30
22
30
25
25

30
30
40
45
45

45
45
30
25
30

25
22
18
30
22

July,

18
18
16
16
16

13
13
13
16
13

13
13
11
16
13

13
18
16
13
16

18
16
5
5
4

573
537
196
127
84
64

Aug.

64
57
51
45
660

141
190
73
60
40

40
85
22
22
22

26
22
26
26
30

22
26
26
26
26

30
30
35
299
79
68

Sept.

13$
65-
46*
46-
139

86
46
41
36
36

36
32
32
32
32

24
36
32
24
27

27
36
27
24
27

8
32
20
27
32

NOTE. Stage-discharge relation affected by ice Dec. 7-22,1919. Braced figure shows mean discharge 
for period indicated.

Monthly'discharge of North Fork of Solomon River at Kirvrin, Kans., for the years ending
Sept. SO, 1919 and 1920.

Month.

1919.

1919-20. 
October. .................................................

December. ...............................................

April... ...................... i .........................
May... .................... ...]... .......................

July.....................................................

Discharge in second-feet.

Maximum.

12,900

832 
. 291

109 
84 
92 

100 
186 
64 

573 
660 
138

882

yininiiiTii-

14

100 
45

57 
57 
30 
34 
57 
18 4' 
22 

8

4

Mean.

851

188 
108 
97.5 
84.5 
66.5 
53.2 
65.4 
79.7 
34.9 
62.0 
74.5 
41.5

TO.fl

Run-off 
in 

acre-feet.

50,600

11,600 
6,430 
6,000 
5,200 
3,830 
3,270 
3,890 
4,900 
2,080 
3,810 
4,580 
2,470

58,100
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BIG BLUE RIVER AT HULL, KANS.

LOCATION. In NW. J sec. 3, T. 2 S., R. 7 E., at highway bridge one-fourth mile west 
of Hull, Marshall County. Elk Creek enters from east 4 miles upstream. Deer 
and Horseshoe creeks enter from west 2 and 3 miles respectively downstream.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 24, 1919, to September 30, 1920.
GAGE. Slightly inclined staff gage, reading from 2.0 to 26.1 feet, fastened to masonry 

pier on right bank. A high-water staff gage, reading from 26.0 to 32.0 feet, is 
spiked to elm tree 75 feet west of gage, 40 feet north of the highway. Gage read by 
Janies Pribyl.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Bed is gravel, control fairly permanent between high stages. 

Riffle about half a mile downstream forms the control for low and medium stages. 
Channel is straight in the vicinity of gage, with fairly high,, wooded banks. Bank- 
ful stage, about 22 feet. One channel at all stages except for flood stages, when

' left bank is overflowed considerably. Station is above backwater influence from 
dam at Marysville, about 7 miles downstream.

EXTREMES OP DISCHARGE. Maximum stage recorded during period of records, 16.4 
feet at 6.15 p. m. September 28,1919 (discharge, 11,300 second-feet from extension 
of rating curve); minimum discharge, about 85 second-feet September 27, 1920, 
from extension of rating curve. High-water mark, May, 1903, spike driven 
horizontally into elm tree on north side of road on right bank near high-water 
staff gage, referenced by observer, corresponds to a stage of 31.7 feet (discharge, 
not determined).

ICE. Stage-discharge relation affected by ice. Maximum ice thickness recorded- 
during winter 1919-20, 4J inches, December 2, 1919.

REGULATION. Flow.affected by regulation of power plants upstream, the nearest 
being at Oketo, about 5 miles upstream.

ACCURACY. Stage-discharge relation changed materially after June 27,1920. Rating 
curve used August 23,1919, to June 27,1920, fairly well defined between 200 and 
400 second-feet; curve used June 28 to September 30,1920, well denned between 
200 and 600 second-feet; curves extended above these limits to cover high stages. 
Gage read to half-tenths twice daily during open-water periods and once daily to 
water surface from December, 1919, to March, 1920. Daily discharge ascer­ 
tained by applying mean daily gage height to rating table except when stage- 
discharge relation was affected by ice or backwater. Mean discharge for these 
periods based on observer's notes and weather records and on comparison with 
records on Big Blue River at Randolph. Discharge February 6-17, 1920, when 
stage-discharge was affected by backwater from ice gorge, based on low-water com­ 
parison with flow at Randolph. Open-water records September, 1919, to June, 
1920, fair; August, 1919, and July to September, 1920, good. Winter records 
roughly, approximate.

Discharge measurements of Big Blue River at Hull, Kans., during the years ending Sept.
SO, 1919 and 1920.

Date

1919. 
July 17
Aug. 23

1920.
Mar. 23

Made by 

.....do..................

A. K. Gowans... .......

Gage 
height.

Feet. 
3.29
2 rtO

3.69

Dis­ 
charge

Sec.-ft. 
279
9t1

331

Date

1920. 
May 27
July 19

27 
Aug. 8

Made by ,

Rice and Gowans ......

.....do.................. 

.....do..................

Gage

Feet. 
9.34
4.78
4.50 
3.70

Dis­ 
charge.

Sec.-ft. 
3,570

ARQ

415 
248



KANSAS EIVEB, BASIN.

Daily gage height, in feet, of Big Blue River at 3uU, Kans.,for the years ending Sept. SO,
1919 and 19SO.

Day,

1919. 
1.............
2..............
3..............
4. ............
5..............

6..............
7.............. 
8..............
9..............

10..............

Day.

1919-20. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
o

10..............

11..............
12....^........
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20... ..........

a... ...........
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

.......

Oct.

9.9
9.6
8.45
7.6
6.1

5.75
5.25
5.05
5.5
5.8

5.55
4.5
4.35
4.05
3.85

4.05
4.0
3.9
3.8
3.7

3.75
3.4
3 45
3.4
3.3

3.2
3.35
3.4
3.35
3.3
3.6

Sep

2.
3.
2.
2
2.

2.
2. 
2.
3.
2.

Nov.

3.4
3.35
3.15
3.45
2.95

3.0
3.2
3.05
4.15
O 7

7 a
6.25
5.25
5.05
4 9

4.75
4.55
4.4
4.1
4.1

4.1
4.05
4.0
3.8
3.55

3.7
3.75
3.65
3.5
3.5

t.

4
05
75
fl
75

7
75 
6
05
8

D<

4.
4.
3.
3.
3.

4,
4,
3.
3,
Q

^

3.
3.
3.
3.

3.
3
3.
H
3

3.
3.
3.
3,
3.

3.
3.
4.
A

4.
5.

11
1?
13
14
15

16
17
18
19
20

«.

0
0
5
7

1
1
15
RR
45

45
45
8
4
6

OR

A
7
8
Off

9

R

i)
85
l>

R5
l>

Day

1919

Jan.

5.2
5.2
4.9
46
445

4.4
425
42
40
O ft

3.8
3.8
3.6
3.75
3.9

' 40

40
40
40
3.8

3.7
3.7
3 IE

3.45
3.5

3.45
3.4
3.3
3.6
a Q
3.7

.......

Feb.

3.7
3.5
3.6
40
435

8.9
11.0
a n
8.2
7.5

6.5
6.4
5.0
5.5
6.2

7.0
6.3
5.2
i a
45
i *>
40
4.0
3 0
3.8
o o

3.6
3.6
3.6

Aug.

........

Mar.

3.5
3.5
3.5
3.6
3.8

40
3.8
3.7
3.8
3 9

3.8
3.6
3.5
3.4
3.4

3.3
3.5
3.6
3.8
3.8

3.6
3.4
3.4
3.2
3.8

3.6
3.6
3.7
3 0

3.8
Q 0

Sept

2.'
2.'
2.'
2.(
2.1

2.5
2.S5,'t

13.Jo  

Apr.

3.65
3.6
3.75
3.7
3.05

3.6
3.55
3.75
5.3
9 7

in Q
8.75
ae
6.85
5.3

5.1
4. 8
475
46
45

i 4
43
A O

41
415

i H

7.3
5.0
A O

A R

' 21.
r 22.
'5 23.
i 34.
5 25.

) 26.
! 27. 
'5 28.
! 29.

30.
31.

May.

49
5.15
49
i i
47

43
40
3 OK

3.95
0 Q(t

3 OR
«.!
6.5
A. A
i H

41
3.75
3.8
3.25
5.95

i 4
44
6.7
5.2
495

5.0
O 9
6.95
tt 0

4.65
4 OK

Day.

1919.

.......

June.

4.4
43
4.1
4.0
3.9

3.8
3.7
3.4
3.3
3.15

3.05
3.2
3.0
3.1
3.4

3.2
3.3
3.4
3.25
2.95

2.9
3.4
3.35
2.85
7.5

9.55
10.15
8.5
5.5
5.0

.....

July.

5.05
5.15
5.15
6.35
8.'55

7.3
6.3
5.6
5.0
4.4

4.45
4.25
4.15
4.25
4.35

4.7
5.1
5.1
4.6
4.65

4.75
i Q
5.1
5.1
i 0

4.75
4.55
i 4
A fl

 A OK

4.35

Aug.

3.0
2.85
2.8

2.9
2.9 
2.9
2.8
2.8.
2.S

Aug.

7.0
6.8
6.6
6.3
6.1

5.8
5.15
3.95
3.8
3.75

3.8
.4.7
4.2
3.55
3.55

3.4
3.45
3.5
3.6
3.7

3.95
4.95
6.0
6.7
5.75

4.9
5.55
5.8
5.65
4 OS
4.7

Sept.

11.5
9.7
7.2
4.9
4.25

3.65
3.2 

ol2.7
11.1
8.2

 Sept.

4.55
4.9
4.75
4.7
4.6

4.35
4.4
4.4
4.45
A. AH

4.35
4.2
4.4
4.5
4.25

4.05
3.9
3.9
3.8
3.6

40
3.7
3.4
3.55
3.7

3.45
2.7
3.9
3.5
3.4

* 16.4 feet at 6.15 p. m.

NOTE. Nov. 30,1919, river frozen except riffle: Dec. 3,1919, riffle open; Dec. 31,1919, ice loose at edges, 
rising with the water; Jan. 11,1920, riffle open; Feb. 8-10,1920, ice gorge at Marysville about 1 mile long.
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Daily discharge, in second-feet, of Big Blue. River at Bull, Kans., for the years tndvtig
Sept. SO, 1919 and 1920.

Day.

1919. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

Day.

1919-20. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............19.......:......
20..............

21..............
22..............
28...n..........
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

Oct.

4,010
3,740
2,820
2,200
l'260

1,080
822
735
940

1,090

QfiA
535
490
412
365

412
<uvt
375
355
335

345
288
295
288
274

260
281
288
281
274
318

Sept

1(
2
2(
1!
21

1
21
1
2.
2

Nov.

988
281
253
295
228

234
260
240
438

3,830

9 44A
1 3407 822

735
675

618
550
505
425
425

425
412
400 
355
310

335
345
326
302
302

i2 11
tO 12
)4 13
% 14
>4 15

K 16
)4 17
36 18
10 19
10 20

Dec.

250

350

Day.

1919.

Jan.

550

355
SKI

355
318
^A.<\

375

400
400
400
400
355

335
335
302 
295
302

295
288
274
318
375
Qoe

Feb.

335
302
318
400
490

1,280

800
635
535

450
400
400 
375
355

355
318
318
318

Aug.

Mar.

302
302
302
318
355

400
355
335
355
355

355
318
302
9SS
288

274
302
318
355
355

318
288
288 
260
355

318
318
335
355
355
355

Sept.

191
191
20
18
17

21
21

1,081
8,031
9 Aft

Apr.

326
318
345
335
240

318
310
345
84J?

3,830

4,380
3,050
2,930
1 700

S4S

7&
635
618
565
535

505
475
450 
425
438

2,000
715
450
535

s a.
S 22.
1 23.
5 24.
t 25.

3 26.
Q <>7

D 28.
0 29.
n on

31.

May.

675
778
675
son
600

475
400
365
388
388

388
1,260
1 490

635
535

425
345
355
267

1,170

845
505

1,610 
800
695

  715
3,410
1,770

845
582
462

Day.

1919.

June.

505
475
425
400
375

355
335
288
274
253

240
260
234
246
288

260
274
288
267
228

222
288
281 
228

2,130

3,700
4,240
2,600

725
545

Jtdy

5fi
591
59

1.131
1j24(

1.67
1,101

' -76J
54.
38<
39"
35<
331
351
37

45,
m
581
431
44

47
M
581 
581
f>1

47
41
381
341
351
37

?
*
*
1
1

1
1
i
>
)

*
>
>
>
1

i
>
)
)
J!

1
>
} 
1

1
*
1
)
1 }

Aug.

<nA

216
210

222
222
222
210
91 fl

210

Aug.

1,490
1,380
1,260
1.100
1,000

855
598
291
204
256

264
455
340
227
227

208
214
220
234
248

- 291
530
950 

1,320
832

515
745
855
788
530
455

Sept.

5,550
3,830
1 tmn

675
462

326
260

6,820
5 150
2 R<W>

Sept.

418
515
470
455
430

370
380
380
392
392

370
340
380
405
350

310
282
282
264
284

300
248
208 
227
248

214
130
282
220
208

NOTE. Stage-discharge relation affected by ice Dec. 1,1919, to Jan. 9, Feb. 6-17,1920. Braced figures 
show mean discharge for periods indicated.
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Monthly (Kadiarge of Big Blue River at Hull, Kans.,for the years ending Sept. SO, 1919
and 1920.

Month.
i

1919. 
August 23-31 .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
September...............................................

1919-20.

November...............................................
January

March..... . . .
April.....................................................
May......................................................
June.....................................................
July.. ..

September...............................................

The year.... .......................................

Discharge In second-feet.

Maximum.

234 
8,030

4,010 
3,830

400 
4,380 
3,410 
4,240 
1,670 
1,490 

515

4,380

Minimum.

210 
162

260 
228

274

260 
240 
267 
222 
330 
208 
130

130

Mean.

217 
1,450

  855 
610 
302 
402 
775 
325 
992 
798 
704 
576 
611 
323

605

Run-off in 
acre-feet.

3,870 
86,300

52,600 
36,300 
18,600 
24700 
44,600 
20,000 
59000 
49,100 
41^900 
35 400 
37,600 
19,200

439,000

BIG ELITE BJVER AT RANDOLPH,

LOCATION. In SW. \ sec. 12, T. 7 S., R. 6 E., at highway bridge three-fourths mile 
east of Randolph, Riley County. Fancy Creek enters from west half a mile 
downstream. Black Vermilion River enters from east 15 miles by river up­ 
stream. Station is 21 miles in a direct line (32 miles by river) upstream from 
mouth of river, which joins Kansas River near Manhattan. _ . _

DRAINAGE ABEA. Not measured.
RECORDS AVAILABLE. April 17, 1918, to September 30, 1920.
GAGE. Chain gage bolted to upstream handrail of highway bridge; read by Giles 

S. Webb. A staff gage, graduated from 6.0 to 30.9 feet is bolted to this pier near 
downstream end for use during extreme high stages. On August 22, 1919, a 
second high-water gage, graduated from 29.0 to 33.5 feet, was painted on vertical 
face of concrete support formerly used for oil tank, «a right bank, 500 feet west 
of chain gage.

DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge or by 
wading.

CHANNEL AND CONTROL. Sand and gravel, control fairly permanent between high- 
water periods. Both banks are fairly high but subject to overflow at extreme 
stages. Bankful stage about 20 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during years ending Septem­ 
ber 30, 1919 and 1920, 20.95 feet at 10.30 a. m. June 11, 1919 (discharge, 22,300 
second^feet); minimum stage recorded, 2.2 feet at 7.40 p. m. September 15, 1919 
(discharge, 280 second-feet).

1918*1920: Maximum and minimum stages recorded, same as given above. 
1897-1912: Maximum stages recorded, 31.7 feet May 31, 1903, and 30.95 feet 

June 7, 1908 (discharge, not determined), (From data furnished by Mr. John 
Nord, of Randolph, reduced to datum of U. S. Geological Survey gage by levels 
of August 21 and 22, 1919. See table given below.) -

ICE. Stage-discharge relation affected by ice. Maximum ice thickness recorded 
during winter 1918-19, 6 inches, January 2 to 12, 1919; for winter 1919-20, 10 
inches, December 16-25, 1919.

REGULATION. Flow is affected by regulation of power plant at Blue Rapids.

Known locally as "Blue River.'
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ACCURACY. Stage-discharge relation changed considerably during the high water of 
April, 1919. Before and since then, it has been fairly permanent. Bating curve 
used October 1, 1918, to April 10, 1919, fairly well denned; curve used April 11, 
1919, to September 30, 1920, well defined between 400 and 6,000 second-feet, 
poorly defined above this limit. Gage read to quarter^tenths twice daily. Daily 
discharge ascertained by applying mean daily gage height to rating table, except 
when stage-discharge relation was affected by ice. Mean discharge for these 
periods based on observer's notes and weather records and by comparison with 
records for other stations in the Kansas River valley. Records for open-water 
periods, October, 1918, to March, 1919, May, July, August, October, 1919, to 
September,' 1920, good; April, June, and September, 1919, fair; winter records 
subject to error. ".'. '..."". 

Data on high-water stages of Big Blue River at Randolph, Kans., during 1897 to
1912, have been^furnished by Mr. John Nord, of Randolph, who referred his readings
.to two reference marks as follows:

Reference mark No. 1: Cross on top of tie, Union Pacific Railroad bridge one-fourth
mile north of Randolph; elevation, 25 feet, 2 inches above his assumed datum (28.76
feet, U. S. Geological Survey gage datum). 

Reference mark No. 2: Horizontal cut in limestone wall of stone house west of
Union Pacific Railroad and south of Union Pacific Railroad bridge; elevation 38
feet 1 inch above his assumed datum (41.66 feet, U. S. Geological Survey gage datum). 

Mr. Nord's readings have been reduced to datum of U. S. Geological Survey gage
at Randolph by levels of August 21 and 22, 1919.

High-water stages on Big Blue River at Randolph, Kans., for 1897-1912. 
[Base data furnished by Mr. John Nord, Randolph, Kans.]

Date.

Apr. 25, 1897..... .........
May 21, 1899... ...........

July 10, 1902..............
Aug. 31, 1902........ ......
May 31, 1903..............
Aug. 26, 1903....... .......
July 6,1904........ .......
Sept. 17, 1905.. ...........
July 18, 1907..............
May 22, 1908.. ............
May 29, 1908..............
June 7, 1908.... ...........

Gage height (feet).

Assumed 
datum.

Ft. in. 
17 10 
IS 0 
17 5 
23 S 
IS 4 
28 1 
24 S 
16 11 
16 3 
15 0 
15 2 
20 7 
27 4

Reduced 
to U. S. 

Geological 
Survey 

gage 
datum.

Feet. 
21.45 
21.6 
21.0 
27.25 
21.95 
31.7 
27.85 
20.5 
19.85 
18.6 
18.75 
24.2 
30.95

Date.

June 12, 1908..............
June 30, 1908..............
July 16, 1908... ...........
\no *M\ lOflS
July 8, 1909...... .........
Nov. 15.1909..............
Dee. 3, 1909.. .............
Tim a O IQin

Oct. 2, 1911. ..............
Feb. 19, 1912..............
Mar. 21, 1912... ...... .i...
Mar. 28, 1912..............

Gage height (feet).

Assumed 
datum.

.Ft. in. 
21 5 
17 1 
16 5 
15 0 
19 8 
21 3 
IS 6 
19 10 
18 0 
17 ,0 
21 6 
17 3|

Reduced 
to U. S. 

Geological 
Survey, 

gage 
datum.

Feet. 
25.0 
20.7 
20.0 
18.6 
23.25 
24.85 
22.1 
23.43 
21.6 
20.6 
25.1 
20.9

Discharge measurements of Big Blue River at Randolph, Kans., during the years ending
Sept. SO, 1919 and 1920.

Date

1919. 
Apr. 22

28

23
24 

July 16
AOg. 22

Made by 

R. C. Rice. ............

.....do..................

.....do..................

.....do.................. 

.....do..................

Gage 
height.

Feet. 
5.90
4.54
9 01
7.47
7.40 
3.73
3.02

Dis­ 
charge.

Sec.-ft. 
2,260
1,160
5,160
3 tv\
3,570

722
442

Date

1920. 
Mar. 24«
May 26
July 27
Aug. 7

Made by 

Bice and Gowans......

.....do..................

Gage

Feet. 
66.98
5.14
3.89
3.17

Dis­ 
charge.

8ec.-ft. 
3,420
1,610

894
496

<* Drift interfered with operation of meter. 6 Weighted mean gage height.
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Daily gage height, in feet, of Big Blue River at Randolph, Kans.,for the years ending Sept.
SO, 1919 and 1930.

Day.

1918-19. 
: 1... ......
2.........
3..........

' 4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
 12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
30..........

ai.. ........
22..........
23..........
24..........
25..........

36..........
27..........
28..........
29..........
30..........
31.. ........

1919-20. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25 .

2«..........
27..........
28..........
29
30..........
31..........

Oct.

2.75
2.7
2.65
2.55
2.8

2.55
2.45
2.7
2.7
2.6

2.55
2.75
2.75
3.2
3.2

2.85
2.8
2.7
2.85
3.1

3.3
3.7
3.7
3.2
3.0

3.6
8.8
8.85
6.6
5.45
4.45

8.0
8.55
8.1
7.2
6.2

5.65
5.35
5.0
4.8
5.1

5.05
4.6
4.35
4.3
i 9.

4.15
4.1
4.3
3.7
1 Q

3.75
o q
3 9
3.75
3.65

3.65
3.5
3.5
3.55
3.5
3.45

Nov.

4.1
3.85
3.6
3.55
3.3

3.3
4.2
4.6
4.6
4.75

4.0
3.45
3.3
3.2
3.3

3.2
3.9
3.65
3.3
3.65

3.35
3.2
3.2
3.1
3.05

3.2
3.3
3.2
3.05
3.35

3.4
3.5
3.4
3.35
3.45

3.4
3.2
3.25
3.55
5.3

8.55
7.05
6.05
5.3
4.95

4.75
4.55
4.4
4.25
a i

4.05
a n
3.95
3.85
3.8

3.8
3.75
3.7
4.25
4.45

Dec.

3.0
2.85
3.1
2.85
3.0

3.0
2.95
2 Q
2.95
2.95

2.8
2.95
3.05
3.0
3.0

3.2
 1 A

3.6
3.55
3.55

3.35
3.2
3.2
3.9
4.35

4 05
4.35
4.1
4.15a 35
3.35

4.4
3.6
4.2
d Ot
4.05

4.05
4.25
4.1
3.6
1 0

3.8
3.8
3.7
i a
4.0

4.15
4.05
4.15
4.05
4.05

4.15
4.2
4.1
i in
4.3

4.3
4.25
4.3
445
4.4
4.7

Jan.

3.45
3.45
3.35
3.35
3.35

3.45
3.55
3.55
3.6
3.6

3.55
3.55
3.65
3.7
3.85

3.95
i t
4.4
4.6
485

5.0
5.2
4.5
4.0
3.75

3.6
3.35
3.25
3.4
3.25
3.1

5.2
5.35
5.25
d a
4.85

4.6
4.55
4.55
4.6
4.35

4.3
4.15
4.25
4.2
4.15

4.1
4.1
4.15
3.95
4.0,

3.95
4.05
4.1
4.1
4.1

4.05
4.05
4.05
4.05
3.9
3.8

Feb.

3.15
3.15
3.25
3.25
3.2

3.15
3.05
2.6
2.85
2.65

2.9
3.2
3.35
3.5
7.55

5.65
4.45
415
41
425

47
48
485
485
46S

435
415
3.5

3.7
3.6
3.65
3.75
41

445
9.25
8.5
7.9
7.75

7.45
6.55
6.2
5.65
495

43
45
485
5.2
46

445
425
415
405
3.95

3.65
3.45
3.6
3.75

Mar.

3.1
3.15
3.45
3.65
2.9

3.15
41
3.75
405
3.9

3.65
3.55
3.6
3.5
6.35

13.1
a 12. 95

7.5
5.4
5.0

48
46
44
43
425

5.0
4.85
425
405
3.95
3 0

3.8
3.7
3.75
3.4
3.85

475
4.6
455
405
3.8

3.85
3.55
3.65
3.65
3.6

3.5
3.6
3.6
3.6
3.55

3.55
3.6
3.45
6.8
5.85

415
3.9
3.7
3.7
3.5
3.4

Apr.

3.85
3.95
42
4.0
3.75

3.6
3.75
3.7

10.85
17.0

10; 7
7.1
6.4
5.7
5.25

5.2
5.5 ,
7.1
7.4
7.2

6.6
5.65
5.3
475
48

47
46
46
485
485

3.4
3.4
3.45
3.6
3.55

3.35
3.6
3.85
4.25
8.2

11.5
12.7
10.75
8.25
6.55

5.60
5 45
5.3
9.05
7 as

5.45
495
4.7
46
435

d an
6.85
7.15
6.5
5.65

May.

7.5
6.8
9.35

13.65
11.65

6.8
5.75
5.7
5.4
5.15

4.85
49
5.6
8.4

11.55

11.05
9.05
6.3
6.05
6.0

7.25
6.3
5.2
495
47

465
455
4.7
475
45
4.35

5.5
5 15
49
4 Q
47

44
44
44
415
42

405
4.1
5.65
5.7
465

4 9
415
41
415
i ftS

5.35
485
5.2
6.95
6.25

5.1
49
7.65
6.25
5.0
455

June.

5.8
8.95

13.7
1435

,12.5

10.05
8.2
7.1
9.05

18.25

*20.3
18.05
12.2
11.3
10.85

9.85
9.3

  7.7
6.95
8.2

9.3
7.8
7.4
7.4
6.95

6.05
5.5
5.7
6.05
6.3

43
42
41
3 o
3.8

3.75
3.75
3.8
3.75
3.55

3.95
3.45
3.4
3.45
3.4

3.35
3.3
3.25
3.25
3.25

3.25
3.2
3.0
3.0
3.15

11.65
11.05
7.2
5.35
48

July.

5.55
5.2
46
4.5
4.45

455
43
4.0
405
41

4.1
405
3.9
3.85
3.65

3.7
3.6
3.45
3.35
3.4

3.55
3.45
3.4
3.35
3.35

3.55
3.6
3.45
3.55
3.4
3.05

41
4.0
40
3.75
3.8

41
5.7
5.35
4.5
44

3.9
3.7
3.35
3.45
3.4

3.45
3.35
3.4
3.9
3.65

3.5
4.5
4.6
i A,
i d

42
40
3.8
3.55
3.4
3.55

Aug.

3.3
3.7.
3.35
3.2
3.35

3.2
.3.45

2.9..
3.15
3.1

2.9
2.6.
2.85
2.85

.2.85

2.9
,3.1

3.0.
3.1
3.0

3.1
3.0

.2.95-
2.9
2.8..

2.95
2.95
3.05
405
3.4
3.05

3.85
5.05
40
3.75
3.35

3.3
3.15
3.15

.3.15
3.2

3.25
6.5
46
4.2
3.7

3.5
3.4
3.35
3.35
3.1

3.15
3.35
3.9
47
5.15

46
41
5.2
435
42
465

Sept.

. 2.75
2.95
2.8
2.7
2.75

2.8
2.7

. 2.5
2.8
2.7

.2.75
2.85
2.85
2.75

.2.25

2.9
2.7
3.0
.6.8
12.6

.13.3
15.3
12.2
7<75
6.1

5.15
47
5.7

12.6
8.55

4.15
3.9
43
5.45
445

4.15
3.9
46
4.3
7.65

7.65
5.0
5.25
5.5
47

455
3.95
3.65

.3.4
3.3

3.25
3.2
3.25
3.15
3.0

3.1
2.9
3.0
3 7
3.0

a 13.6 feet at 7.40 a. m. 6 20.95 feet at 10.30 a. m.

NOTE. Gage read to top of ice Dec. 24, 1918. to Jan. 11.1919, Jan. 24, Mar. 5 (p.m. reading)-9 (a.m. 
reading), 1920.
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Daily discharge, in second-feet, 'of Big Blue River at Randolph, Rons., for the years ending
Sept. SO, 191& and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

325
318
313
304
332

304
297
318
318
308

304
325
325
430
430

341
332
318
341
400

470
660
660
430
373

610
6,110
6,180
3,360
2,100
1,180

4,190
4,710
4,280
3,430
2,520

2,040
1,790
1,500
1,340
1,580

1,540
1,200
1,040
1,010

955

928
oon

1,010
705
800

728
800
800
728
682

682
620
620
640
620
600

Nov.

925
752
610
585
470

470
995

1,300
1,300
1,430

855
535
470
430
470

430
785
635
720
635

490
430
430
Ann
386

430
470

.430
386
4on

580
620
580
560
600

580
505
522
640

1,740

4,710
3,290
2,380
1,740
1,460

1,310
1,170
1,070

982
900

875
850
825
775
750

7V\
728
705

0680
o680

Dec.

373
<IAI
400
341
373

.373
362
?«tfi
362
362

332
362
386
373
373

430
510
610
585
585

490
430
43n

400

500

700

1,100
1,070
1,270

Jan.

400

600

GEE

rtofl

610
4on
450
510
450
400

1,660
1,790
1,700
1,420
1,380

1,200
1,170
1,170
1,200
1 (\Af\

1,010
928
982
QiK
098

QJYl
QJYl
928
825
850

825
875
900
onn
900

 875
875
875
Q7 E

800
7en

Feb.

415
41 1;
4sn
450
430

415
386
308
IAI
313

350
430
40ft
560

4 14fl

2,320
1,180

960
925

1,030

1,380
1,470
1,520
1,520
1,340

1,100
Ofifi
560

705
660
682
728
900

1,100
5,390
4,660
4,100
3,950

3,670
2,840
2,520
9 /wn
1 4ftfl

1,010
1 14/1
1,380
1,660
1,200

1,100
982
928

* 875
825
COO

600
660
728

Mar.

400
HI
535.
635
350

415
925
690
son
785

635
585
610
560

3,080

12,000
11,800
4 jUtf)
2,050
1,650

1,470
1,300
i I4n
1,060
1,030

1,650
1,520
1,030

890
820
785

750
705
728
580

o700

aSOO
a Qfln
0888

875
750

775
640
682
682
660

620
660
660
660
640

640
660
600

3,060
2,210

928
800
705
705
620
EGA

Apr.

752
820
995
855
690

610
690
660

8,830
17,800

? nsn
3,340
2,760
2080
1,700

1,660
1,920
3,340
3,620
3,430

2,880
2,040
1,740
1,310
1,340

1,270
1,200
1,200
1,380
1,380

580
580
600
660
640

560
660
775
982

4,380

8,070
9,690
7,140
4,430
2,840

2,000
1,870
i 74n
5,190
4,950

1,870
1,460
1,270
1,200
1,040

i iflf\
3,100
3,380
9 7Qfl
2,040

May.

3,720
3,060
5,500

11,000
8,260

3,060
2,930
2,080
1,830
1,620

1 AMI
1,420
2,000
4,570
8,140

7,510
5,190
2,610
2,380
2,340

3,480
2,610
1,660
1,460
1,270

1,240
1,170
1,270
1,310
1 14/1
1,040

1,920
1,620
1 420
1,420
1,270

1,070
1,070
1,070

928
955

875
900

2,040
2,080
1,240

955
928
QJYl
928
875

1,790
1,380
1,660
3,200
2,560

1,580
1,420
3,860
2,560
1,500.
1,170

June.

2,170
5,090

11,100
12,000
9,410

6,300
4,380
3,340
5,190

18,000

21,300
17,700
9,000
7,820
7,260

6,060
5,440
3,900
3,200
4,380

5,440
4,000
3,620
3,620
3,200

2,380
1,920
2,080
2,380
2,610

1,010
955
900
800
750

728
728
750
728
640

825
600
580
600
580

560
540
522
522
522

522
505
440
440
488

8,260
7,510
3,430
i 7on
1,340

July.

1 960
I'eeo
1,200
1 140
1,100

1,170
1,010

850
875
900

900
875
800
775
682

705
660
600
560
580

640
600
580
560
560

640
660
600
640
580
455

900
850
850
728
750

900
2,080
1,790
1,140
1,070

800
705
560
600
580

600
560
580
800
682

620
1,140
1,200
1,070
1,070

955
850
750
640
580
640

Aug.

K4fl

705
560
505
560

505
600
410
488
470

410
340
398
398
398

410
470
440
470
440

470
440
425
410
385

425
425
455
875
580
445

775
1,540

850
728
560

540
488
488
488
505

522
2,790
1,200

955
705

620
580
560
560
470

488
560
800

1,270
1,620

1,200
900

1,660
1,040

955
1,240

Sept.

372
425
385
360
372

385
360
320
385
360

372
350
398
372
285

410
360
440

3,060
9,550

10,500
13 400
9,000
3 950
2,430

1,620
1,270
2,080
9550
4,710

928
800

1,010
1,870
1,100

928
800

1,200
1 010
3,860

3,860
1,500
1,700
1,920
1,270

1,170
825
682
580
549

522
505
522
488
440

470
410
440
360
440

o Estimated.

NOTE. Stage-discharge relation affected by ice Dec. 24,1918, to Jan. 23, Nov. 29 to Dec. 28, 1919, and 
"Mar. 5 to 8,1920. Braced figures show mean discharge for periods indicated.
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Monthly discharge of Big Blue Ewer at Randolph, Kan$.,for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

December.. ............. _ .............................

February.. ...:...........................................
March......... _ ........................................
April.....................................................
XfftTT

July......................................................

September...... _ ......................................

The year ...........................................
1919-20. 

October..................................................

March....................................................
April.....................................................
May.... .. .

July......................................................
August..... __ ........................... _ . _ .......
September.... _ .. _ ...................................

The year.................................. .........

Discharge in second-feet.

Maximum.

6,180 
1,430 

610

4,540 
12,000 
17,800 
11,000 
21,300 

1,960 
875 

13,400

21,300

4,710 
4,710

1,790 
5,390 
3,060 
9,690 
3,860 
8,260 
2,080 
2,790 
3,860

9,690

Minimum.

297 
386

308 
350 
610 

1,040 
1,920 

455 
340 
285

285

600 
505>

750 
600 
580 
560 
875 
440 
560 
470 
360

360

Mean.

930 
638 
411 
518 
948 

1,810 
2,640 
3,170 
6,480 

823 
470 

2,590

1,780

1,450 
1,120 

646 
1,040 
1,700 

834 
2,570 
1,520 
1,290 

872 
892 

1,070

1,250

Run-off in
acre-feet. . (

57,200 
38,000 
25,300 
31,900 
52,600 

111,000 
157,000 
195,000 
386,000 
50,600 
29,500 

154,000

1,290,000

89,200 
66,600 
39,700 
64,000 
97,800 
51,300 

153,000 
93,500 
76,800 
53,600 
54,800 
63,700

904,000

GRAND RIVER BASIN. 

THOMPSON RIVER AT DAV1S CITY, IOWA.

LOCATION. In sec. 35, T. 68 N., E. 26 W., at highway bridge in Davis City, Decatur 
County, 22 miles below mouth of Long Creek.

DRAINAGE AREA. 660 square miles. (Measured by engineers of the Iowa Highway 
Commission from U. S. post-route map.)

EECORDS AVAILABLE. May 14,1918, to September 30, 1920.
GAGE. Chain gage attached to downstream handrail of bridge; read by W. L. Severe.
DISCHARGE MEASUREMENTS. Low-water measurements made by wading about 1,000 

feet downstream from gage; medium stages measured from highway bridge; 
high stages measured from Chicago, Burlington & Quincy Railroad bridge 500 
feet downstream. v

CHANNEL AND CONTROL. Left bank is overflowed during floods. Low-water, con­ 
trol is the rock-nil dam at Chicago, Burlington & Quincy pumping station 300 
feet below gage. The remains of an old grist-mill dam 100 feet farther downstream 
formed the control at medium stages until it was carried out by heavy ice Febru­ 
ary 9,1920. The channel has a gravel bottom, the banks are well protected with 
a heavy growth of willows, and the control section is fairly permanent.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919,18.52 feet at 6.15 p. m. June 4 (discharge, 12,500 second-feet); minimum 
discharge, about 1 second-foot October 15 and 16.

Maximum stage recorded during the year ending September 30,1920,15.20 feet, 
at 6 p. m. March 24 (discharge, 6,570 second-feet); minimum discharge some­ 
what less than 10 second-feet in January.
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1918-1920: Maximum stage recorded, 18.52 feet March 24, 1919 (discharge, 
12,500 second-feet); minimum discharge, about 1 second-foot, September 18-24, 
27-29, October 15 and 16, 1918. A stage of 22.8 feet referred to present gage was 
reached on August 8, 1885, according to distinct high-water mark.

ICE. Stage-discharge relation affected by ice.
ACCUEACY. Stage-discharge relation probably permanent for high stages; subject to 

change for low stages owing to changes in rock-fill dam, which constitutes the low- 
water control. Gage read once daily to hundredths and twice daily during peri­ 
ods of rapidly changing stage. Daily discharge ascertained by applying daily 
gage height to rating table, except during winter when stage-discharge relation 
was affected by ice and the discharge was estimated by observer's notes, Weather 

- records, and comparison with records of flow at other stations. Open-water 
records good; winter records roughly approximate.

Discharge measurements of Thompson River at Dams City, Iowa, during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 22

1919.

10
16
16
16
16
16

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feel. 
2.50

3.21
12.60
6.78
6.52
6.21
5.82
5.49

Dis­ 
charge.

Sec.-ft. 
1.7

139
4,150
1,630
1,510
1,390
1,200
1,050

Date.

1919. 
Apr. 17

17
17
23

May 6
June 4
Aug. 24

1920.

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.....>... .........

.....do..................

Gage 
height.

Feet. 
4.63
4.55
4.47

13.95
10.61
18.48

1 Q7-

3.63

Dis­ 
charge.

Sec.-ft. 
579
566
542

5,240
3,360

12,400
12. 1

342

Daily discharge, in second-feet, of Thompson River at Dams City, Iowa, for the years ending
Sept. SO, 1918-1920.

Day.

1918. 
1. ...........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12.. .........
13
14............
15............

May.

13
6

June.

256
327

1,060
1,100
2,460

4,730
1,750

549
256
176

156
77
65
63
45

July.

36
32

>,27
^29
29

361
327

89
44
31

23
22
12
17
22

Aug.

6
6
8
8
6

4
4
2
4
6

6
5
4
6
4

Sept.

11
21
27
21
16

11
9

34
27
24

11
9
7
4
2

Day.

1918. 
16............
17............
18............
19............
20............

21............
22............
23 .
24............
25............

26............
27............
28............
29............
30............
31............

May.

5
4
9

11
13

1,200
1,470

867
493
146

57
327

1,380
2,280
1,240

297

June.

40
34
31
29
29

26
25
29

819
1,100

717
137
119
103
89

July.

12
12
16
10
12

8
12
8
9

12

8
8
4
6
4
4

Aug.

3
4
7

27
256

72
29
51

166
166

72
21
21
34
27

7

Sept.

2
2
1
1
1

1
1
1
1
2

2
1
1
1
2



GRAND RIVER BASIN. 399

Daily discharge, in second-feet, of Thompson River at Davis City, Iowa, for the years 
ending Sept. SO, 1918-1920 Continued.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..... .........

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19........ ......
20..............

21..............
22..............
23 .. ... ..
24
25

26..............
27..............
28.
29..............
30..............
31..............

1919-20.

2..............
3..............
4..............
5..............

6..............
7..............
8... ...........
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23,... ..........
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

2
4
7
11
15

15
15
11
15
16

7
  11

3
1

1
3
5

20

22
46
46
37
30

55
103
208

269
197

a Vt\

269
34
37
55

37
. 30

23
23
20

18
18
18
23
37

ai
26
23
20
18

18
18
16
16
Ift

23
30
34
42
30
23

Nov.

146
103
103
OR
103

156
297
243
89
57

55
50
46
66
60

59
55
55
50
50

50
46
46

' 46
46

44
44
42
42
40

23
23
23
26
42

55
60
60
717

4,130

5,180
1^990
867
219
156

111
103
103
89
103

89
so
89
66
66

50
4630^
30
30

Dec.

41

46

46
55
72
89
so

83
Ra
S3
77
77

66
66

40

30

f 18

M

Jan.

41

74

20

i  

10

Feb.

130

103
443
327

137
186
176
208
208

186
146
111

128

12
14
16
20
34

55
140
500

1,300
2,730

2,810
1,890
1,290
1,060
686

500
400

' 300
240
200

ISO
160
140
120
95

95
SO
80
80

Mar.

155

219
399
297
421

1,290

7,460
7,200
3,260
769
399

283
231
208
107
176

156

111
111

160
ERA

750
850
848

766
571
360
328
281

647
2 son
1,380
411
411

462
498
462
462
394

328
210
534

3,680
4,810

5,900
2,550
848
571
462
296

Apr.

83
119
176
146
137

111
103
103i,m

3,970

2,280
915
493
867

1,940

1,290
607
327
297
256

312
4,190
5,280
1,750
963

607
380
819

1,750
1,290

2,730
6,080
3,260
726
360

647
1,290
1,990
1,060
890

848
647
462
462
394

296
266
462

3,340
4,730

4,300
1,560
1,020
848
726

2,770
3,490
1,290
848

1,520

May.

1,200
1,940
5,580
9,510
8,150

5,220
1,660
1,200
717
399

327
256
243
208

197
186
176
361

1,200

819
327
197
176
146

128
111
96
96
89
186

1,840
1,750
1,560
1,020
766

328
266
238
210
210

238
3,100
5,380
2.140
848

296
462
377
296
296

238
238
238
266
266

210
210
160
137
116
78

June.

2,600
6,690
8,790"
12,200
11,200

7,320
2,940
1, 520
915
549

521
468
399
344

1,890

915
399
269

1,940
1,750

1,520
1,010
819
717
399

ISfi
128
128

1,150
312

61
61
462
238
126

96
'571
2,040
3 100
2,460

571
238
160
160
137

106
106
78
61
54

54
46
46
34
30

25
25
184
328
116

July.

146
111
$9
208
96

83
83
77
66
63

399
156
S3
77
63

48
48
43
39
39

39
35
28
28
24

22
22
22
19
19
24

360
360
  Oft
609

1,560

2 230
1,470
1,060
252
266

238
1 238
766
394
296

210
126
96
78
54

46
46
30
25
25

25
22
22
22
18
18

Aug.

52
43
19
16
16

14
14
14
12
12

12
22
16
16
24

28
24
19
19
19

19
19
16
18
18

18
20
23
20
18
18

18
18
16
16
13

13
78
890
266
137

34
25
25
22
13

13
13
30
25
18

726
210
30
25
25

25
16
18
18
184
534

Sept..;

16
13
9
9
9

9
9
9
9
13

11
9
9
7
9

9
13
16
55
55

50
50
30
26
23

23
18
20
283

4,430

766
848

1,290
1,990
2,810

2,420
2,320
1,990
3,060
3,680

1,520
609
296
238
160

126
34
22
18
18

34
54
54
30
34

46
40
34
30
30

.*» ».,

NOTE. Stage-discharge relation probably affected byice Nov. 26 to Dec. 9, Dec. 23,1918, to Feb. 12,1919, 
Feb. 24 to Mar. 12, Dec. 1,1919, to Feb. 9,1920, Feb. 16 to Mar. 4. Change In rating due to ice carrying 
oat part of old dam Feb. 9,1920.
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Monthly discharge of Thompsoii River at Davis City, Iowa, for the years ending Sept. SO,
1918-1920. 

[Drainage area, 660 square miles.]

Month.

 

1918. 
May 14-31. ....................................
June...
July...........................................

1918-19.

January.......................................

March.........................................
April..........................................
May...........................................

July...........................................

The year..........................!.....

1919-20.

April..........................................
May....................'.......................

July...........................................
August........................................

The year...... . ....

Discharge in second-feet.

Maximum.

2,280 
4,730 

361 
256 
34

269 
297 
89

443 
7,460
5,280 
9,510 

12,200 
399 
52 

4,430

12,200

3,300 
5,180

2,810 
5,900
6,000 
5,380 
3,100 
2,230 

890 
3,680

6,000

Minimum.

4 
25 
4 
2 
1

1
40

83 
89 

128 
19 
12 
7

1

16 
23

266 
78 
25 
18 
13 
18

Mean.

545 
547 
40.2 
33.6
8.47

44.8 
79.5 
53.6 
54.8 

158 
809 

1,100 
1,270 
2,330 

74.2 
19.9 

175

513

140 
489 
24.2 
14.5 

525 
1,090 
1,640 

767 
392 
357 
113 
820

527

Per
square 
mile.

0.826 
.829 
.061 
.051 
.013

.068 

.120 

.081 

.083 

.239 
1,23 
1.67 
1.92 
3.53 
.112 
.030 
.265

.777

.212 

.741 

.037 

.022 

.795 
1.65 
2.48 
1.16
  tw4 
.541 
.171 

1.24

.798

Run-off 
in 

inches.

0.55 
.92 
.07 
.06 
.01

.08 

.13 

.09 

.10 

.25 
1.42 
1.86 
2.21 
3.94 
.13 
.03 
.30

10.54

.24 

.83 

.04 

.03 

.86 
1.90 
2.77 
1.34 
.66 
.62 
.20 

1.38

10.87

OS AGE (MABAIS DES CYGNES) RIVER BASIN. 

OSAGE RIVER HEAR OTTAWA, KANS.'

LOCATION. In NW. i sec. 6, T. 17 S., B. 20 E., at highway bridge on East Seventh 
Street, 1J miles southeast of Ottawa, Franklin County. Skunk Creek enters from 
west three-fourths mile upstream; Bock Creek enters from west 1 mile downstream; 
an old dam west of Main Street highway bridge is If miles upstream; Eightmile 
Creek enters from north 2f miles upstream; and waterworks dam of city of Ottawa 
is 3| miles upstream. '

DRAINAGE AREA. Not measured.
BECORDS AVAILABLE. October 27, 1918, to September 30, 1920. August 26,1902, 

to October 31,1905, records were obtained at Main Street Bridge at Ottawa.
GAGE. Stevens water-stage recorder on left bank, 100 feet upstream from highway 

bridge, inspected by G. C. Fitch (until February 3, 1920), Charles Lewis (Febru­ 
ary 20 to.September 3, 1920), and J. M. Lewis (since September 11, 1920). An 
auxiliary staff gage, in several sections, was installed May 10-12, 1&20, ttiee- 
eighths mile upstream from the recording gage at a known difference in datum as 
ascertained by levels. Gage used by engineers of U. S. Geological Survey to ob­ 
tain slope data in connection with current-meter measurements of discharge.

i Officially called " Osage River" in accordance with decision of United States Geographic Board, dated 
August 10,1897. The name "Marais des Cygnes River" was adopted by the Kansas State legislature df 
1919 (Session laws of 1919, eh. 322, p. 449).
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DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge or by- 
wading.

CHANNEL AND CONTROL. Stream bed composed of shale; permanent. One channel 
except at extreme high stages when river overflows both banks. Channel is 
straight for a considerable distance upstream and downstream from the gage with 
steep, heavily wooded banks that form obstructions to free flow at high stages. 
The banks in the immediate vicinity of the gage have been cleared by property 
owners since the establishment of the station in order to improve measuring con­ 
ditions at high stages. Bankful stage about 27 feet. The stream is subject to 
rapid variation in stage owing to heavy rains west of Ottawa. Point of zero flow, 
about gage height 1.15 feet, determined from measurements made July 31,1919, 
and March 20, 1920, and from inspection of rating curve.

EXTREMES OP DISCHARGE. Maximum stage during years ending September 80,1919 
and 1920, 25.9 feet at 2 a. m. September 14, 1920 (discharge, 11,600 second-feet); 
no flow June 27 and 28,1920.

During the flood of July, 1909, according to statements made by persons living 
in the vicinity of East Seventh Street bridge to engineers of the TJ. S. Geological 
Survey when the water-stage recorder installation was under construction during 
October, 1918, the river rose to a foot above the handrail, which is at gage height 
36.9 feet, making the highest known stage~approximately "38 f^et (discharge, not 
determined); the entire valley was flooded.

ICE. Stage-discharge relation affected by ice. Maximum ice thickness recorded, 
during winter 1918-19, 5 inches, January 3,1919; during winter 1919-20, 9 inches, 
December 19,1919 (practically frozen to bottom of channel as stream was at low 
stage).

REGULATION. Low-water flow is regulated by dams upstream (see "Diversions").
LIVERSIONS. The natural low-water- flow of the river is stored at the waterworks 

dam about 3£ miles upstream for water supply for city of Ottawa. A low tem­ 
porary dam at Sheldon's Bridge, 4 miles west of Ottawa, held an auxiliary supply 
during the summer of 1918, when an acute water shortage was experienced. The 
drought in this river basin was not broken until the first part of November, 1918, 
after the gaging station was established. A new permanent storage dam 3$ miles 
upstream from the city's present dam is now under construction which is designed 
to increase, the available storage for Ottawa in the event of future droughts.

ACCURACY. Stage-discharge relation permanent; rating curve well defined. Current- 
meter measurements made during periods of rapidly fluctuating stage were cor­ 
rected to constant stage by method developed by the U. S. Geological Survey 
for correcting river discharge for changing stage.1 Determinations of slope were 
obtained September 13-16, 1920, by means of the auxiliary gage three-eighths 
mile upstream. Water-stage recorder checked weekly or oftener by observer's 
readings of outside and inside staff gages to hundredths. Operation of water- 
stage recorder was satisfactory except April 17, May 13, 14, 19, 1919, and short 
periods during April, May, August, and September, 1920, when clock troubles 
occurred. Mean daily gage height determined either from inspection of graph 
from water-stage recorder or by averaging the hourly gage heights when the fluc­ 
tuations in stage were rapid. Gage-height record to open water surface during 
the ice periods. During January, 1919, ice went out with a gradual thaw. During 
the greater part of December, 1919, and January, 1920, the shallow channel was 
practically frozen solid; ice went out gradually the later part of January, 1920. 
Gage heights from water-stage recorder for this period omitted. Daily discharge 
ascertained by applying mean daily gage height to rating table, except when

i Jones, B. E., Method of correcting river discharge for a changing stage: U. S. Geol. Survey, Water- 
Supply Paper 375, pp. 117-127.

102724 23 WSP 506  26
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stage-discharge relation was affected by ice or as noted for periods of rapidly 
fluctuating stage. Mean discharge for ice periods based on observer's notes, 
weather records, and inspection of water-stage recorder graph. Mean discharge 
for days when stage changed rapidly obtained by averaging hourly discharge 
corresponding to hourly gage heights. Discharge for periods when water-stage 
recorder was not in operation based on close inspection of fragments of graph and 
rainfall records for Ottawa and Quenemo. Open-water records for medium stages 
generally excellent; for extreme low and high stages, good. Winter records and 
estimated periods, roughly approximate.

Discharge measurements of.Osage River near Ottawa, Kans^for the years ending Sept. SO,
1919 and 1920.

Date.

1919. 
Mar. 24 

27 
May 3 
June 10 

10 
10 
11 
11 

July 21

1920. 
Mar. 20 
May 11 
July 1 
Aug. 24 
Sept. 2 

14 
15 
16 
16 
16

Made by  

.....do....................................................
E. L. Grant..............................................
R.C.Kice.. ............................................
.....do....................................................
.....do....................................................
.....do....................................................
.....do....................................................
Bice and Grant . . ..........

B.C. Rice. ..............................................

......do...................................................

.....do....................................................

.....do..................... .............. ............ ....

.....do....................................................

Gage 
height.

Feet. 
3.42 
3.52 
3.23 

13-05 
11.77 
7.58 
6.44 
6.74 
1.32

1.26 
1.91 
8.32 
1.60 
4l 48 

25.10 
22.68 
9.17 
8.02 
5.92

Discharge.

Measured.

See.-ft. 
355 
380

3', 040 
1,740 
1,550 
1,660 ' 

3.3

1.6 
65 

2,370 
27 

662 
10,900 
9,630 
2.220 
1,870 
1,200

Corrected 
for rapidly 
changing 

slopeouring 
measure­ 

ment.

Sec.-ft.

4,860 
4,270 
2,150

11,000 
9,820 
2,700 
2,130

NOTE. Measurements on June 10,1919, and Sept. 14-16,1920, except that at gage height 5.92 feet, were 
made during rapidly changing stage. Discharges have been corrected as shown based on determination 
of slope Sept. 13-16,1920, using method outlined in Water-Supply Paper 375, pp. 117-127.
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^aily gage height, in feet, of Osage River near Ottawa, Kans.,for the years ending Sept,
SO, 1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14.............. 
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30.............. 
31..............

1919-20. 
1.... ..........
2..............
3.............. 
4..............
5.............. 

6..............
7.............. 
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18......... . .
19..............
20..............

21..............
22............. 
23..............
24.............. 
25..............

26.............. 
27..............
28......... ...
29.............. 
30..............
31.............

Oct.

.......

1.35
1.25
1.25
1.25 
1.25

1.3
1.3
1.3 
1.3
1.3 

1.3
1.3 
1.3
1.3
1.25

1.3
1.25
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.3
1.3 
1.3
1.3 
1.3

1.25 
1.3
1.3
1.3 
1.3
1.25

Nov.

1.25
1.25
1.25
1.25
1.25

1.25
2.6
9.75

10.3
4.45

2.9
2.35
2.05
1.85 
1.75

1.65
1.6
1.55
1.55
1.5

1.45
1.45
1.35
1.35
1.3

1.3i  *
1.35
1 9

1.35

1.2
1 9

1.25 
1.25
1.3 

1.3
1.3 
1.3
1.35
1.25

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1 9

1.25 
1.25

1.25
1 0

1.35
1.35 
1.3

Dec.

1.45
1.45
1.5
1.5
1.4

1.4
1.45
1.45
1.4
1.4

1.35
1.4
1.5
1.65 
2.6

3.6
3.05
2.55
2.25
2.2

2.3
2 7

3.05
2.7
2.4

2.35
2.15
2.1
2.15
2.05 
2.35

1.3
1.3
1.3 
1.25
1.25 

1.25
1.25 
1.25
1.2
1.2

1.2

.......

:::::::

Jan.

2.95
2.55
2.45
2.35
2.2

2.15
2.15
2.15
2.1
2.05

2.0
2.05
2.15
2.6 
3.3

3.8
4.3
4.95
6.4
8.25

7.95
6.8
5 4
4.35
3 7 E

3.45
3.3
3.1
2 Q

2.7
2.6

.......

.......

.......

.::.:..

1.4

Feb.

2.5
2.45
2.45
3.35
3.75

3.25
2.9
2.6
2.4
2.35

2.35
O 9C

2.5
2.9 
3.25

3.1
2.8
2.85
3.15
3.3

4.8
5.8
4.85
4.0
3.6

3.25
3.0
2.9

.......

1.4
1.4
1.35 
1.35
1.4 

1.4
1.35 
1.35
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.4

;1.3 
1.3

1.3 
1 25
1.25
1.25

.......

Mar.

2.75
2.7
2.95
4.4
5.0

3.85
3.4
3 1 K

3.1
3.05

3.1
3 1

3.0
2.85 
2.75

6.95
18.3

o21.7
12.2
4.85

4.15
3 D

3.6
3.4
3 OK

3 QC

3 EC

3.3
3 1

2.95
2.85

1.25
1.25
1.35 
1.35
1.25 

1.25
1.25
1 9

1 9

1.3

1.4
1.5
1.5
1.4
1 us

1 0

1.3
1.3
1.3
1 0

1 9

1.3
1 0

1.4 
1.95

2.15
2.1
1.9
1.7 
1.6
1.5

Apr.

2.75
2.7
2.7
2.75
2.7

2.7
2.75
4.65
6.95

613.9

13.4
5.7i *>
3.8 
3.55

3.15

3 f\

9 Q
9 7*

9 7
9 flc.

2.6
2.5
2.4

2 flK

9 7

6.65

1.5
1.4
1.5 
1.5
1.5 

1.6
1.7 
1.6
1.6

* 9 0

5.6

3.65
2.7
9 1

2.05 
1.9

1.8 
1.75
1.7
1.7 
1.7

May.

5.1
3.65
3.2
3.05
2.95

2 7>i

2 EC

2.45
2 A

2 0

9 91
9 1

"i." is"

4.65
3.65
3 C

6.7
6.05

4.5
3 O

3 AC

9 7*\
O E

2 A

9 P. 5*
9 Q

2 7

2.35
9 1 f\

1.7
1.7
1.7
1 Q

1.7 

2.55
2.65
9 9
2 1
9 f\

1 QC

1 9
2 9

2 0

2 1

1 Q

1 ft

1.75

1.75
1.85
9 11?

2.1
1.9

1.85

5.6
4135 
2.9
2.5

June.

2.2
3.95
2.85
3.3
4.95

4.3
3.5
2 Q

7 45
ell. 4

6.45
5 0

3 7

3.25 
8.3

9 4
4.25
4.1
3 7

4.1

9 Q5

2.65
3 0

3.85
9 S*\

9 A.
9 1 e
9 ft*
2 A

3.8

2 0

10.7
12.15
4 C

2.85

2 A

2.05 
5.5
9 0
5 05

3 nc
9 51

1 Q

1.7
1.55

1.5
1.4
1.4
1 9C

1 0

1.25
1.25
1 9

1.2 
1.2

1.2 
1.15
1.1
1.5
8.5

July.

6.7
4.85
2.95
2.45
4.5

5.8
3.75
2.8
2.35
2.1

1 95
I D

1 7C

1.7 
1.65

1.6
1.55
1.55
1.5
1.45

1.35
1 9C

1 9

1.3
1 0

1 0

1 0

1 0

1 0

1.3
1 9

o oe

3.5
2 0

2.15

1 Q

1.75 
1.65
1.6
I E

I E

1 45
1 7K

5.55
3 D

2 7K

9 P.
9 7f\

2 IK

1 C

1.65
1.55 
1.5
1.45 
1.4

1.75
2 -1C

2.75
2.8 
2.7
2.6

Aug.

1.3
1.3
1.3
1.4
1.45

1.45
1.35
1.35
1.35
1.35

1.35
1 OK

1.35
1.3 
1.3

1.3
1.3
1 9

1.3
1 0

1.3
1.25
1.25
1.25
1 0

1 0

1.4
1.6
1.6
1.45 
1.4

3 q
4.35
2.8
9 P.*!

1.95 

1.75
1.6
1.55
1.5
1 AK

1.45
1.4
1 QC

1 9C

1.35

1 9

1 0

1.25
1 9

1.25

1.25
2.05 
1 9
1.6 
1.9

3.2
9 Q

Sept.

1.35
1 °Jv

1.35
1.35
1.35

i ?
1 0

1 1
1 9

1.4

1 O

1 O

J O

1.3 
1.35

1 QR

1 0

1 PC

1.3
1 9

I or

1 Q

1.3
1 0

i a

1 0

1 0

i ?
1 0
1.3

.......

3.25 
4.5
5.35

3 7

3.1 
11.5
n o

c 7

3 QK

3.25
1C as

(224.85
91 4

fi 7
3 45
2 Q

2 0:

9 9ft

2 0

2.1
2 0(5

2.95 
2.25

3
. ......

.......

.......

o 22.35 feet (crest) at 10 a. m. 
6 16.3 feet (crest) at 11 a. m. 
c 16.55 feet (crest) at 2:30 p. m.

d 25.9 feet (crest) at 2 a. m. 
e Staff gage reading.

NOTE'. Ice cover Jan. 1-10,1919; liver frozen almost to bottom of channel greater part of period Dec . 12. 
1919, to January, 1920. Light ice cover Mar. 5,1920 (gage record omitted).
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Daily discharge, in second-feet, of Osage River near Ottawa, Kanss, for the years ending
Sept, SO, 1919 and 1920.

Day.

1918-19. 
1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
26.......

26.......
27.......
28.......
29.......
30.......
31.......

1919-20. 
1.......
2.......
3.......
4.......
6.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

Oct.

5
1.5
1.5
1.5
1.5

3
3
3
3

3
3
3

. 3
1.5

3
1.5
3
3
3

3
3
3
3
3

3
3
3
3
3

1.5
3
3
3
3
1.5

Nov.

1.5
1.5
1.5
1.5
1.5

1.5
»308

o2,960
"3,250

o702

233
131
84
56
44

32
27
21
21
16

12
12
5
5
3

3
3
5
3
5

0.5
.5

1.5
1.5
3

3
3
3
5
1.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5
1.5
1.5

1.5
3
5
5
3

Dec.

12
12
16
16
8

8
12
12
8
8

5
8

16
32

175

403
264
166
115
107

123
193
264
193
139

131
99
91
99
84
77

3
3
3
1.5
1.5

1.5
1.5
1.5
.5
.5

.5

.2

Jan.

60

77
84
99

175
323

461
620
860

1j470
2,280

2,150
1,640
1.040

637
346

362
323
275
233
193
175

2

. 3

8

Feb.

157
148
148
336
346

311
233
175
139
131

131
131
157
233
311

275
213
223
287
323

802
1,210

821
522
403

311
253
233

8
8
5
5
8

8
5
5
3
3

3
3
3
3
3

3
3
3
3
3

3
3
8
3
3

3
1.5
1.5
1.5

Mar.

203
1C«

243
654
880

476
34Q
287
275
264

275
275
253
223
203

ol,770
o7,310
09,180
04,250

821

570
461
403
349
336

506
389
323
275
243
223

1.5
1.5
5
5
1.5

1.5
1.5
3
3
3

8
16
16
8
5

3
3
3
3
3

3
3
3
8

70

99
91
63
38
27
16

Apr.

OflO

1QO

1OT

203
few

203
745

1,710
05,070

o4,740
1,160

586
461
389

287
6270

253
233
203

193
184
175
157
139

148
184
193
654

1,580

16
8

16
16
16

27
38
27
27

627

627
527
650
677

5107

123
5123
5175
5253
1,120

417
. 193

123
84
63

50
44
38
38
38

May.

920
417
OQO

264
943

203
166
148
139
123

115
123

5272
6421

570

745
417
375

1,600
1,310

690
403
264
203
157

139
\131

213
193
131

QQ

38
38
38
50
38

166
184
107
91
77

70
63

107
5131
5264

175
91
63
50
44

44
56
99
91
63

56
148

1,120
637
233
157

June.

107
Cftft

OOQ

19^1

860

620
375
233

a 2, 180
03,810

1,490
1.000

431
311

o2,370

02.820
603
554
431
554

243
184
323
476
223

139
99
84

139
461

o260
o3,460
04,140

690
223

139
84

ol,330
2,620

900

264
123
63
38
21

16
8
8
5
3

1.5
1.5
.5
.5
.5

.5

.0

.0
16

2,400

July.

1,600
S9T
040

148
690

1,210
446
213
131
91

70
50
44
38
32

27
21
21
16
12

5
5
3x>
f

3
3
3

3
3

*> vtn
1,290

375
175
99

63
44
32
27
16

16
i2
44

1,100
461

203

203
99
50

32
21
16
12
8

44
99

203
213
193
175

Aug.

3
8

12

12
5
5
5
5

5
5
5
3
3

3
3
3
3
3

3
1.5
1.5
1.5
3

3
8

27
27
12
8

491
637
213
131
70

44
27
?,1
16
12

12
8
5
5
5

3
3
1.5
3
1.5

1.5
84
63
27
63

299
233
677
644
638
61 57

Sept.

5
5
5
5
5

3
3
3
3
8

3
3
3
3
5

5
3
5
3
3

5
3
3
3
3

3
3
3
3
3

6375
6586

311
690

1,020

431
275

3,790
3.840

ol,190

336
311

07,810
011,000
09,000
o2,570

362
233
175
131

107
91

115
243
115

5375
431

5389
6166
570

o Mean discharge obtained by applying hourly gage heights to rating table. 
& Estimated or interpolated.
NOTE. Stage-discharge relation affected by ice Jan. 1-10,1919, and Dec. 12,1919, to Jan. 30,1920. -Braced 

, figures show mean discharge for periods indicated.
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Monthly discharge o/Osage River near Ottawa, Kans.,for the years ending Sept. 30,
and 1920.

Month.

1918-19. 
October 27-31............................................

December ................................................

May.....................................................

July.....................................................

1919-20.

April... ..................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

5 
3,250 

403 
2,280
1,210 
9,180 
5,070 
1,600 
3,810 
1,600 

27 
8

3 
5 
3

8 
99 

1,120 
1,120 
4,140 
2,330 

637 
11,000

11,000

Minimum.

1.5 
1.5 
5

131 
193 
139 
99 
84 

3 
1.5 
3

1.5
.5

i.5 
1.5 
8 

38 
0 
8 
1.5 

70

0

Mean.

2.20 
265 
93.4 

465 
320 

1,050 
703 371' 
739 
192 

6.21 
3.8

2.81 
1.65 
.71 

2.4 
3.98 

16.6 
113 
148 
561 
251 
90.2 

1,550

226

Run-off in 
acre-feet.

22 
15,800 
5,740 

28,600 
17,800 
64,600 
41,800 
22,800 
44,000 
11,800 

382 
226

254,000

173 
98 
44 

148 
229 

1,020 
6,720 
9,100 

33,400 
15,400 
5,550 

92,200

164,000

MISCELLANEOUS MEASUREMENTS.

Miscellaneous measurements in Missouri River drainage basin during the years ending
Sept. SO, 1919 and 19W.

Bate.

1919. 
Aug. 18

18
Sept. 15
Apr. 15

27
Vfft«r in

19
Feb. 21
May 17

10

20
20
20
20
20

O1

July. 28

28
28

Stream.

Phillips Creek.........

Krofift ditch. ..........
.....do..................

.....do..................

.....do................

Lincoln ditch. .........

Tributary to or 
diverting from 

.....do.................

.....do.................

.....do.......'..........

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Judith River..........

.....do.................

Locality.

,... .do...... .................

6 miles above diversionnear
Strabane, Mont.

.....do.......................

.....do.......................

.....do.......................

Near highway west of Chou-
teau, Mont.

headgates.

T. 17 N., E. 18 E.

250 feet below intake ........

Gage 
height.

Feet.

1.42
1.23
1.16
.38

1.56

Dis­ 
charge.

8x.jt: 
00.1

0
1.6
2.5
3,5

100

5.3
3.1
4..2
4.5

66
50-
41
1.7

19.0

8.8

148

130
10.8

a Estimated.
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Miscellaneous measurements in Missouri River drainage basin during the years ending 
Sept. 30,1919 and W%Q Continued.

Date.

1920. 
?uly 6

11 
Aug. 16

June 17 

17

17 
Apr. 14 
May 1

Sept. 24 
Feb. 2

28 

28 

June 10

July 30 
Sept. 22

, 1919. 
Apr. 17

1920. 
June 10

July 30 
Sept. 22

1919. 
Apr. 19

20 
June 16 
Sept. 2 
Oct. 2

1920. 
Feb. 5 
May 29 

.Mar. 24

1919. 
July 19 
Sept. 2

1920. 
Apr. 16 
May 30 
Aug. 10

1919. 
July 20

Stream.

Musselshell River. . ....

.....do..................

.....do..................

M-Bar ditch. ..........

Sam Welch ditch......

Gallenger ditch ........
Beaver Creek. ...... . . .
Inlet Creek...... .......

Middle Fork of Fopo 
Agio River. 

.....do..................

.....do..................

Camp Creek... ........

.....do.................

.....do.................

.....do..................

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................
TCnriA.wn.xr "RitrAt*

.....do..................

.....do................. 

.....do.................

.....do..................

South Fork of Solomon 
Eiver.

Tributary to or 
diverting from  

.....do.................

.....do..................

Flatwillow Creek. ..... 

.....do.................

.....do.................
Milk River.. ..........

Yellowstone River.... 
Big Horn River. ......

.....do.................

North Platte River.. . . 

.....do.................

.....do.................

.....do................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do................

Horse Creek........... 
.....do.................

Smoky Hill River. .... 
.....do.................

.....do................. 

.....do.................

.....do.................

Locality.

Highway bridge in sec. 32, 
T. 10 N., R. 31 E., Mel- 
stone, Mont. 

.....do.......................
NW.iSE.isec.20,T.12N., 

R. 31 E. 
7 miles above gaging station 

at Flatwillow Creek, Mont. 
Above gaging station on 

Flatwillow Creek. Mont. 
.....do.......................
Bridge at Content, Mont.. . .. .
County road 1J miles above 

Medicine Lake, Mont.

About sec. 19, T. 32 N., R. 100 
W., below "sinks," Wyo. 

About sec. 19, T.S2N.,R. 100 
W., above "sinks," Wyo. 

About sec. 19, T. 32 N., R. 100 
W., below "sinks," Wyo. 

Mouth, sec. 11, T. 11 N., 
R. 80 W. 

.....do.......................

Mouth, just above Colorado- 
Wyoming State line.

Mouth, sec. 25, T. 12 N., R. 
SOW. 

.....do.......................

.....do.......................

Half a mile above mouth, 
near Saratoga, Wyo. 

Mouth, near Saratoga, Wyo. 
.....do.......................
.....do.......................
Below mouth of Bear Creek, 

sec. 20, T. 20N..R.61W.

Sec. 5, T. 19 N., R.61W.....

.....do.......................

.....do....................... 

.....do.......................

.....do.......................

Highway bridge half a mfle 
south of Osborne, Elans.

Gage 
height.

Feet.

........

  2.85

2.23

1.12 
1.12

1.32 
.72

02.02 
01.70

03.38 
o2.58 
a2.46

Dis­ 
charge.

Sec.-ft. 
2,410

909 
43.1

4.7 

2.3

4.4 
9.8 

13.3

88 
12.4

9.2 

12.6 

15

1 
.5

6.2

1

.2 

.5

60

40.5 
40.4 
2.4 
.7

19.2
7.5 

784

244 
116

378 
286 
333

81

U. S. Weather Bureau chain gage.



INDEX.

A Page.

Abilene, Kans., Smoky Hill River^iear....|370-374
Accuracy of data and results, degrees of.... 12-13
Acre-foot, definition of....................... 10
Agency ditch near Harlem, Mont.......... 133-135
Alcova, Wyo., Canyon Creek near......... 286-287

Deweese Creek near................... 281-282
Horse Creek near...................... 285-286
Sand Creek near....................... 282-283
Sweetwater River near................ 284-286

Alton, Kans., South Fork of Solomon River
at............................. 377-380

Alzada, Mont.,. little Missouri River near. 238-240 
Appropriations, record of.................... 1
Arvada, Wyo., Clear Creek near........... 233-234

Powder River at...................... 227-229
Powder River near.................... 229-230

Augusta, Mont., North Fork of Sun River
near............................. 39-41

South Fork of Sun River at............,, 46-48
Wfflow Creek near._................... 44-46

B.

Badger Creek near Family, Mont............ 56-58
Barratts, Mont., Beaverhead River at....... 16-18
Basin Creek near Basin, Mont............... 495
Basin, Mont., Boulder River near........... 22-23

Cataract Creek near...................... 495
Bates Creek near Casper, Wyo............... 288
Battle Creek at international boundary.... 122-124

nearCbinook, Mont................... 125-127
Bear Creek, Wyo............................ 406
Bearpaw, Mont., Clear fir«ek near......... 116-118
Beaver Creek at Content, Mont.............. 406

near Bowdoin, Mont................... 141-142
near Havre, Mont.....;............... 114-116
near Hinsdale, Mont................... 142-144
near Malta, Mont...................... 139-140
near Winston,Mont..................... 405

Beaverhead River at Barratts, Mont......... 16-18
Belle Fourche River near Belle Foorche,

S.Dak........................ 246-248
Beloit, Kans., Solomon River at............. 406
Bennington, Kans., Solomon River near... 380-382 
Big Blue River at Hull, Kans............. 390-393

at Randolph, Kans.................... 393-397
Big Creek near Big Creek, Wyo............ 268-270
Big Horn River at Thermopolis, Wyo..... 180-] 82

near Hardin, Mont.................... 183-185
Big Horn, Wyo., Little Goose Creek near.. 225-227 
Bte Muddy Creek *l Reserve, Mont........ 154-155

near Culbertson, Mont................'. 155-157
Big Muddy Creek basin, Mont., gaging-sta-

tion records in._........__ 150-158
Big Sandy Creek near Laredo, Mont...... 112-114
B ig Thompson Creek near Drake, Colo.... 328-331

Page.
Big Timber Creek near Big Timber, Mont. 166-168 
Birch Creek at Swift dam, near Dupuyer,

Mont............................ 58-61
near Dupuyer, Mont............... ... 62-64

Blackleaf Creek near Bynum, Mont.......... 83-85
Bonanza, Wyo., Nowood Creek at......... 193-195

Paintrock Creek near.................. 198-200
Bonner Springs, Kans., Kansas River at... 362-366 
Boulder, Colo., cooperation by............... 14
Boulder River near Basin, Mont............. 22-23

near Contact, Mont...................... 406
Bowdoin, Mont., Beaver Creek near....... 141-142
Boxelder Creek near Careyhurst, Wyo..... 290-291
Boyer River at Logan, Iowa............... 251-254
BraddyvUle, Iowa, Nodaway River at....... 406
Broncho, N. Dak., Knife River near....... 240-241
Browning, Mont., Cut Bank Creek near...... 66-68
Brush Creek near Saratoga, Wyo............ 406
Buffalo, Wyo., Clear Creek near........... 230-233
Bull Lake Creek near Lenore, Wyo........ 188-190
Burton ditch near Chouteau, Mont........... 405
Bynum, Mont., Blackleaf Creek near......'.. 83-85

Muddy Creek near........................ 81-83
C. 

Camp Creek, Wyo........................... 406
Canyon Creek, Mont., Little Prickly Pear 

Creek near................................. 36-38
Canyon Creek near Alcova, Wyo........... 286-287
Careyhurst, Wyo., Boxelder Creek near... 290-291 
Casper, Wyo., Bates Creek near............. 288

North Platte River near............... 268-264
Cataract Creek near Basin, Mont............ 495
Cheyenne River basin, S. Dak., gaging-

station records in.............. 244-248
Cheyenne River near Hot Springs, S. Dak.. 244-246 
Chinook, Mont., Battle Creek near......... 125-127

Cook canal near....:.................. 127-128
Fort Belknap canal near............... 118-120
Matheson canal near................... 128-129
New Paradise Valley canal near....... 129-130
Paradise canal near.................... 130-131

Chouteau, Mont., Burton ditch near........ 405
Deep Creek near......................... 78-80
Spring Creek near....................... 76-78
Teton River near........................ 72-73

Chugwater Creek at Chugwater, Wyo.......314-316
Clarinda, Iowa, Nodaway River at........ 337-340
Clark Fork near Clark, Wyo............... 173-175
Clear Creek near Arvada, Wyo............ 233-234

near Bearpaw, Mont................... 116-118
near Buffalo, Wyo..................... 230-233
near Golden,Colo..................... 323-326

Coburn, Mont., Pryor Creek at............ 175-177
Colorado, cooperation by.................... 14
Computations, results of, accuracy of........ 12-13

407



408 INDEX.

Page. 
Contact, Mont., Boulder River near......... 406
Content, Mont., Beaver Creek at............ 406
Control, definition of........................ 10
Cook canal near Chinook, Mont........... 127-128
Cooperation, record of........................ 15-14
Corbett dam, Wyo., Shoshone River at.... 206-212
Correctionville, Iowa, Little Sioux River at. 248-28* 
Corwin Springs, Mont., Yellowstone River

at............................. 161-163
Crow Agency, Mont., Little Horn River

near........................... 218-220
Crow Creek near Radersburg, Mont......... 27-28
Cottonwood Creek near Wendover, Wyo.. 296-297 
Culbertson, Mont., Big Muddy Creek near. 155-157 
<3urrent meters, Price, plate showing........ 10
Cut Bank Creek at Cut Bank, Mont......... 68-70

near Browning, Mont..;................ 66-68

D.

Data,accuracy of........................... 12-13
explanation of........................... 11-12

Davi? City, Iowa, Thompson River at..... 397-400
Dayton, Wyo., Tongue River near........ 223-225
Deep Creek near Chouteau, Mont............ 78-80
DeerCreekat Glenrock, Wyo............... 289
Definition of terms.......................... 10
Denver, cooperation by..................... 14
Deweese Creek near Alcova, Wyo......... 281-282
Dinwoody Creek near Lenore, Wyo....... 185-187
Dodson, Mont., Peoples Creek near........ 135-136
Douglas Reservoirs Co., cooperation by...... 14
Douglas, Wyo., La Prele Creek near....... 291-293
Drake, Colo., Big Thompson Creek near... 328-331 
Dnpuyer, Mont., Birch Creek at Swift dam,

near............................. 68-61
Birch Creek near........................ «2-64

Dopoyer Creek near Valier, Mont........... 64^66

E.

East Nishnabotna River at Red Oak, Iowa. 334-337 
Eldorado ditch, Mont., miscellaneous meas­ 

urement of...................... 405
Ellsworth, Kans., Smoky Hill River at.... 366-370
Encampment River at Encampment; Wyo. 273-275

F.

Family, Mont., Badger Creek near.......... 56-58
Two Medicine River at.................. 51-53

Farmers ditch, Mont., miscellaneous irieas-
urements of..................... 405

Farmers Reservoir & Irrigation Co., coopera­ 
tion by.......................... 14

Filmore, Wyo., Little Laramte River near. 308-310 
Flatwlllow Creek, Mont., M-Bar ditch at.... 406
FlatwiUow Creek near Flat willow, Mont.... 93-95
Fbllansbee, Robert, and assistants, work of.. 15 
Fort Belknap canal near Chinook, Mont... 118-120 
Fort Benton, Mont,, Missouri River at....... 19-2J
Fort Laramie, Wyo., Laramie River at..:. 306-307 
Fort Shaw, Mont., Sun River at............ 41-43
Franklin County, Kans., cooperation by.... 15
Frazier, Mont., Little Porcupine Creek at.. 150-151 
French Creek near French, Wyo........... 271-272
Frenchman River at international bound­ 

ary............................ 136-139
Friez water-stage recorder, plate showing.... 11

G.

Gaging station, typical, plate showing....... 10
Gallenger ditch, Mont., miscellaneous meas­ 

urement of...................... 408
Glacier Park, Mont., Two Medicine River

near............................. 49-51
Glendevey, Colo., Laramie River near... 297-298 
Glendo, Wyo., Horseshoe Creek near.... 295-296
Glenrock, Wyo., DeerCreekat.............. 289
Golden, Colo., Clear Creek near............ 323-326
Grand River basin, Iowa, gagmg-station

records in........4............ 397-400
GreybuH River at Meeteetse, Wyo........ 200-201
Gurley printing water-stage recorder, plate

showing......................... 11

H.

Hardin, Mont., Big Horn River near...... 183-185
Harlem canal near Zurich, Mont........... 132-133
Harlem, Moat., Agency ditch aear........ 133-135
Harlowton, Mont., Musselsbell River at..... 90-92
Havre, Mont., Beaver Creek near.......... 114-116

Milk River at......................... 101-104
Hawk Springs Development Co., cooperation

by.............................. 114
Heart River near Rkdiardton, N. Dak..... 241-243
Helena, Mont., Teamile Creek near.......... 81-33
Hiasdale, Mont., Beaver Creek near....... 142-144

Rock Creek canal near~............... 146-147
Rock Creek- near...................... 144-146

Horse Creek near Alcova, Wyo............ 285-286
near Lagrange, Wyo................... 316-318

Horse Creek, Wyo...1..........:............ 406
Horseshoe Creek near Glendo, Wyo..:.... 2954296
Hot Springs, 8. Dak., Cheyenne Kiver

-;- near...;....................... 244-246
Hoyt, W. G., and assistants', work of .......' 15
Hull, Kans., Big Blue River at..'.......... 390-893

I. ,

Inlet Creek above Medicine Lake, Mont..... : 406
Intake, Mont., Yellowstone River at...... 163*165
International boundary, Battle Creek at... 122*124 

eastern crossing of, Milk River at . ...'. 18-101 
Frenchman River at..................186-139
Lodge Oreek at..;...........:..:'....... 120-122
-North Fork of Milk River new.:...... 109-112
South Fork of Milk River near.......... 96-98

Iowa, cooperation "by..................:..... 14-15
Ishawooa, Wyo., Shoshone River near..... 204*-206

.3.

Jack Creek at MatheSon ranch, near Saratoga, :
Wyo;..........:.......5:...... 275^277

Jacqueth-Gerharz Engineering Co., 'cooper­ 
ation by....................  . 13
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