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SURFACE WATER SUPPLY OF MISSOURI RIVER
BASIN, 1924

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 year ending September 30, 1924.

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 Geo-
logical Survey and the classification of public lands and examination of the
geological structure, 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 appropriation bills passed by Congress have
carried the following items:

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 appropriations for the fiscal years ending June 30, 1895-1925

1895 e $12, 500. 00
1896 o e 124 500. 00
1897 to 1899, inclusive .- oo oo oo 50, 000. 00
1900 o e 270, 000. 00
1901 to 1902, inclusive - o .o oo 100, 000. 00
1903 to 1906, inclusive - - oo e 200, 000. 00
1907 e e 150, 000. 00
1908 to 1910, inclusive. . oo 100, 000. 00
1911 to 1917, inclusive_ . o oo 150, 000. 00
1918 e e 175, 000. 00
1010 e e e ———— 148, 244. 10
1920 e 175, 000. 00
1921 to 1923, inclusive_ - .- - o oo 180, 000. 00
1924 e 170, 0600. 00
1925 e —— e 170, 000. 00

In this work many private and State organizations have coop-
erated, either by furnishing records or bv assisting in collecting data.
Acknowledgments for cooperation of the first kind are made in con-
nection with the description of each station affected; cooperation of
the second kind is acknowledged on page 10.

1 Includes $4,500 appropriated in act of Apr. 25, 1896,
1 Includes $20,000 appropriated in deficiency bill of Mar. 30, 1900.
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Mesasurements of stream flow have been made at about 5,600
points in the United States and also at many points in Alaska and
the Hawaiian Islands. In July, 1924, 1,670 gaging stations were be-
ing 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 precipitation, evaporation, storage reservoirs, river profiles,
and water power in many sections of the country and will be made
available in the 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 prin-
cipal 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-off in inches” is the depth to which an area would be covered
if all the water flowing from it in a given period were uniformly dis-
tributed. on the surface. It is used for comparing run-off with rain-
fall, which is usually expressed in depth in inches. :

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity re-
quired to cover an acre to the depth of 1 foot. The term is commonly
used in connection with' storage for irrigation. . ’ Co

The following terms not in common useé are here defined:

““Stage-discharge relation’’; an abbreviation for the term ‘“relation
of gage height to discharge.” ' o

“Control”’; a term used to designate the natural section or stretch
of the channel or artificial structure below the gage which determines
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 gaging station is that point on the
gage—the gage height—at which water ceases to flow over the control.









PUBLICATIONS A 5

applying the daily gage height to the rating table to obtain the daily
discharge. .

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 accu-
racy 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 noncon-
tributing districts in the measured drainage area, by lack of infor-
mation 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 20 inches. All
figures representing ‘‘second-feet per square mile” and “‘run-off in
inches’’ published by the Geological Survey in earlier reports should
be used with caution because of possible inherent sources of error not
known to the Geological Survey.

Many gaging stations on streams in the irrigated sections of the
United States are located above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
station must first be satisfied. To give an idea of the amount of prior
appropriations, a paragraph on diversions is presented in each gtation
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.

PUBLICATIONS

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume
of flow of streams and studies of the conditions affecting that flow,
but it has comprised also investigation of such closely allied subjects.
as irrigation;, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have



6 SURFACE WATER SUPPLY, 1924, PART VI

appeared in the bulletins, professional papers, monographs, and
annual reports.

The results of stream-flow measurements are now published
annually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features as indicated below:

Part I. North Atlantic slope basins (St. John River to York River).
II. South Atlantic slope and eastern Gulf of Mexico basins (James River
to the Mississippi).
III. Ohio River Basin.
IV. St. Lawrence River Basin.
V. Upper Mississippi River and Hudson Bay Basins.
VI. Missouri River Basin.
VII. Lower Mississippi River Basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River Basin.
X. Great Basin.
XI. Pacific slope basins in California.
XII. North Pacific slope basins; in three volumes:
A. Pacific slope basins in Washington and upper Columbia River
Basin.
B. Snake River Basin.
C. Lower Columbia River Basin and Pacific slope basins in
Oregon.

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

1. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,

D. C., who will on application furnish lists giving prices.
2. Sets of the reports may be consulted in the libraries of the prin-

cipal cities in the United States.
3. Complete sets are available for econsultation in the local offices

of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.
Albany, N. Y., 904 Home Savings Bank Building.
Trenton, N. J., State House.
Charlottesville, Va., ¢/o University of Virginia.
Asgheville, N. C., 608 City Hall.
Chattanooga, Tenn 830 Power Building.
Columbus, Ohio. Englneenng Experiment Station, Ohio State University.
Madison, Wis. c/o Railroad Commission of Wisconsin.
Chicago, Ill., 1510 Consumers Building.
Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Austin, Tex., Capitol Building.
: Helena, Mont., 45-46 Federal Building.
Denver, Colo., 403 Post Office Building.
Tueson, Ariz., 106 College of Law Building, University of Arizona.
Salt Lake City, Utah, 313 Federal Building.
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Idaho, Federal Building.
Falls, Idaho, 228 Federal Building.

Tacoma, Wash., 404 Federal Building.
Portland, Oreg., 606 Post Office Building.
San Francisco, Calif., 303 Customhouse.

Los Angeles, Calif., 600 Federal Building.
Honolulu, Hawaii, Territorial Office Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geological Survey,
Washington, D. C.

Stream-flow records have been obtained at about 5,600 points in
the United States, and the data obtained have been published in the
reports tabulated below:

Stream-flow data in reports of the United States Geological Survey

[A =Annual Report; B=Bulletin; W= Water-Supply Paper]

Report Character of data Year
10th A, pt. 2....] Descriptive information Only ... oo ieianon
11th A, pt. 2..._| Monthly discharge and descriptive information. . ... ... ... 188148 90to September,
12th A, pt.2..__|.__.. Q0 e mme 1884 t0 June 30, 1891.
13th A, pt. 3....| Mean discharge in second-feet. .. .. ..o oo 1884 to Dec. 31, 1802,

gth A,pt.2 ...

20th A, pt.4____
W35t039.__...
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W 581 to 594.___.

_| Monthly discharge

.| Descriptions, measurements, gage heights, and ratings
.i Monthly discharge.

Monthly discharge (long-time records, 1871 to 1893) ...

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

Descriptive information only._ ... ... ...

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

Gage heights (also gage heights for earlier years)........ PR

Descriptions, measurements, ratings, and monthly discharge
(also similar data for some earlier years).

Descriptions, measurements, and gage heights, eastern United
States, eastern Mississippi River, and Missouri River above
junction with Kansas. .

Descriptions, measurements, and gage heights, western Missis-
sippi River below junction of Missouri and Platte, and western
United States. .

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

Measurements, ratings, and gage heights, eastern United States,
eastern Mississippi River, and Missouri River. X

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

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

Descriptions, measurements, gage heights, and ratings

Descri;itioqs, measurements, gage heights, and ratings
Monthly discharge . el

1888 to Dec. 31, 1893.
1893 and 1894.

1895.

1896.
1895 and 1806,
1897.

1897.

1897.
1898.

Note.—No data regarding stream flow are given in the 15th and 17th annual reports.
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The records at most of the stations discussed in these reports ex-
tend over a series of years, and miscellaneous measurements at many
points other than regular gaging stations have been made each year.
An index of the reports containing records obtained prior to 1904 has
been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the num-
bers of papers on surface-water supply published from 1899 to 1924.
The data for any particular station will be found in the reports cov-
ering the years during which the station was maintained. For
example, data for 1902 to 1921 for any station in the area covered by
Part III are published in Water-Supply Papers 83, 98, 128, 169, 205,
243, 263, 283, 303, 323, 353, 383, 403, 433, 453, 473, 503, and 523,
which contain records for the Ohio River Basin for those years.
Results of miscellaneous measurements are published by drainage
basins.
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COOPERATION

Part of the work in Montana has been carried on under cooperative
agreement with the United States Bureau of Reclamation, the work
being done by the Geological Survey and the expense borne by the
Bureau of Reclamation. 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, measurements 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 Montana 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 several
Carey Act projects and irrigation districts in Montana.

The expense of work on the Crow Indian Reservation in Montana
was borne by the Office of Indian Affairs. The work on Stillwater
River and Woodbine Creek near Nye, Mont., was financed by the
Mineral Range Power Co.

Officials of the Yellowstone National Park have furnished observers
for gaging stations operated in the park and have paid for a part of
the expense of the work.

In Wyoming the work was carried on in cooperation with the State
through Frank C. Emerson, State engineer. The Bureau of Reclama-
tion paid for the maintenance of the stations on Bull Lake Creek
near Lenore, Wyo., North Platte River above Pathfinder Reservoir,
Wyo., and Sage Creek above Pathfinder Reservoir. It also furnished
complete records for a number of stations, as noted in the descriptions
of such stations. The United States Office of Indian Affairs paid for
the maintenance of the stations on North Fork of Little Wind River
at Fort Washakie, Wyo., South Fork of Little Wind River near Fort
Washakie, Wyo., Dry Creek near Lenore, Wyo., and Dinwoody Creek
near Lenore, Wyo. The United States Forest Service furnished an
observer for Big Creek near Big Creek. The Laramie Water Co.
furnished gage heights for and transportation to the stations on Lara-
mie River and Pioneer Canal near Woods, Wyo., and assisted in the
maintenance of other stations in the Laramie Basin. The Douglas
Reservoirs Co. furnished gage heights and discharge measurements
for La Prele Creek near Douglas, Wyo., and transportation to the
station. Fred Firnekas, water commissioner, furnished data relating
to diversions from the headwaters of Clear Creek. The Wyoming-
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Hereford Ranch Co., furnished the observer for Crow Creek near
Cheyenne, Wyo.

In Colorado the State engineer,:M. C. Hinderlider, paid the gage
observers at the following stations: North Platte River near Walden,
Colo.; North Fork of North Platte River near Walden, Colo.; Roar-
ing Fork near Walden, Colo.; Michigan Creek at Walden; Illinois
Creek at Walden; South Platte River at South Platte, Colo.; North
Fork of South Platte River at South Platte, Colo.; and paid a part
of the expense of obtaining the discharge measurements.

The city engineer of Loveland furnished the field data for the
station, on Thompson River near Drake, Colo., and transportation to
the station when check measurements were made. The Farmers
Reservoir & Irrigation Co. furnished the gage heights for Clear Creek
near Golden. ’

In Tows the work was carried on in cooperation with the Iowa
Highway Commission, F. R. White, chief engineer, and State Geologi-
cal Survey, George F. Kay, director.

In Missouri and on Missouri River at Leavenworth, Kans., the
work was carried on in cooperation with the Missouri Bureau of
Geology and Mines, through H. A. Buehler, State geologist. Finan-
‘cial assistance was also rendered by the Chicago Great Western
Railroad Co. (Missouri River at Leavenworth, Kans.); Central
Missouri Power & Water Co., (Gasconade River at Jerome and near
Rich Fountain, Mo.); West Missouri Power Co. (Cedar Creek near
Pleasant View, Mo.), and West Missouri Power Co. furnished an
observer for water-stage recorder on Sac River near Collins, Mo.

In Kansas the work has been carried on in cooperation with the
Kansas Water Commission, Gov. Jonathan M. Davis, chairman, H. A.
Rice, secretary, and H. B. Walker. The station on Kansas River
at Topeka was maintained in cooperation with the United States
Weather Bureau. J. M. Piazzek served as gage reader at the station
on Delaware River at Valley Falls, without charge.

DIVISION OF WORK

Data for stations in the upper Missouri River Basin and North
Dakota were collected and prepared for publication under the direc-
tion of W. A. Lamb, district engineer, assisted by A. H. Tuttle,
E. F. Chandler, E. L. Grant, and Miss G. B. McDonough.

Data for stations in the Missouri River Basin in Colorado and
Wyoming were collected and prepared for publication under the
direction of Robert Follansbee, district engineer, assisted by P. V.
Hodges, J. W. Mangan, and Miss Florence M. Hall.

Data for stations in Yellowstone National Park were collected and
prepared for publication under the direction of C. G. Paulsen, district
engineer, assisted by Berkeley Johnson, F. M. Veatch, and Miss E. H.
Haugse.
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Data for stations in Iowa were collected and prepared: for publica-~
tion by J. B. Spiegel, district engineer.

Data for stations in Missouri were collected and prepared for publi-
cation under the direction of H. C. Beckman, district engineer, assisted
by V. L. Austin, W. S. Frame, and H. H. Brittingham.

Data for stations in the Missouri River Basin in Kansas were col-
lected and prepared for publication under the direction of H. B. Kin-
nison, district engineer, assisted by G. H. Barger, J. H. Hofmann,
and C. P. Heartburg. )

The manusecript was assembled and reviewed by D. S. Wallace.

GAGING-STATION RECORDS

MISSOURI RIVER PROPER
BEAVERHEAD RIVER AT BARRATTS, MONT.

Location.—In SE. 3{ SW. 14 sec. 20, T.8 8., R. 9 W., on highway bridge at point
where highway crosses railroad, 1 mile above Barratts, Beaverhead County,
2 miles below mouth of Grasshopper Creek, and 10 miles southwest of Dillon.

DRrAINAGE AREA.—2,850 square miles (measured on county map).

RECORDS AVAILABLE.—August 12, 1907, to September 30, 1924.

Gace.—Chain gage on downstream side of bridge; read by Jentaro Neishi.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge. .

CHANNEL AND CONTROL.—Banks high, covered with brush and not subject to
overflow. Stream bed clean and rocky. Two channels at low and medium:
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year, 2.39 feet at
4.30.p. m. April 15 (discharge, 912 second-feet); minimum stage, 0.53 foot-
August 9 (discharge, 148 second-feet).

1907-1924: Maximum stage recorded, 6.0 feet June 19 and 20, 1908.
(discharge, 3,640 second-feet) ; minimum stage, 0.50 foot July 28, 29, August.
19-31, September 1, 10-17, 1919 (discharge, 106 second-feet).

Ice.—Warm springs enter river about half a mile above, hence river seldom
freezes at station and stage-discharge relation is seldom affected.

Diversions.—Numerous diversions above station.

REGuLATION.—Storage of flood waters of Red Rock Creek near Monida has some
effect on flow at this station. )
Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 160 and 2,000 second-feet. Gage read to hundredths
twice daily except January 1 to March 22, when records were discontinued.
Daily discharge determined by applying mean daily gage height to ratmg

table. Records excellent.

Discharge measurements of Beaverhead River ai Barrails, Mond., during the year-
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.ft. Fm Sec-ft. Feet | Sec.ft.
Dec. 13.....___ 1.15 322 || June 3._....._. 273 || Aug. 12...__.__ 0.63 170.
Mar. 17....___. 1.09 335 || June 27..._... . 81 227 1|
May 6. 223 845 || July 142220070 .81 226
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Darly discharge, in second-feet, of Beaverhead River at Barraits, Moni., for the year
ending September 30, 192/

Day Oct. | Nov. | Dec, | Mar. | Apr. | May | June | July | Aug. | Sept.
302 440 302 765 322 230 174 158
302 440 302 808 302 230 174 158
302 440 319 825 259 230 174 158
302 432 346 879 230 230 174 158
309 432 357 879 213 259 174 158
309 432 393 825 201 174 158
315 409 416 738 201 296 158 158
315 401 473 716 201 296 153 158
315 401 581 695 230 290 148 158
315 401 716 662 230 230 153 158
315 416 716 610 230 230 153 158
322 416 610 590 230 230 161 158
322 424 673 524 241 230 158 158
322 424 842 473 236 227 158 158
322 409 896 424 230 230 169 158
322 393 662 401 230 218 163 163
322 393 561 357 213 218 163 163
336 386 489 343 213 218 169 163
336 371 481 322 213 218 174 174
336 393 473 322 199 218 158 174
336 393 498 336 201 221 158 174
336 409 534 336 207 213 158 174
336 424 657 357 207 213 158 174
364 432 662 393 207 201 158 174
364 432 662 393 207 196 158 174
364 432 343 302 662 346 207 196 153 174
364 371 322 302 662 322 213 196 153 174
371 357 322 302 673 329 207 190 153 180
371 357 315 302 695 336 207 190 158 185
37 336 290 302 711 336 224 185 158 185
382 [coomaas 290 302 (oo 336 |—coeeean 174 158 [ceenne

Monthly discharge of Beaverhead River at Barratts, Mont., for the year ending
September 30, 1924

Discharge in second-feet

Run-off in
Month acre-foet
Maximum | Minimum | Mean
382 302 332 20,400
440 336 407 24,200
43 290 328 20, 200
302 302 5,390
8 302 567 33,700
879 322 515 31,700
322 199 224 ;18,300
296 174 226 -13, 900
174 - 148 + 161 =9, 900
185 158 166 9,880

JEFFERSON RIVER NEAR SILVERSTAR, MONT.

Locarion.—In sec. 23, T. 2 8., R. 6 W., at hlghway bridge at Cornforth ranch,
Madison County, on road from Silverstar to Iron Rod, a station on Ruby
Valley branch of Northern Pacific Railway, § miles below junction of Beaver-
head and Big Hole Rivers.

DRAINAGE AREA.—7,840 square miles (measured on General Land Office map).

RECORDS AVAILABLE.—August 11, 1910, to September 30, 1916; July 22, 1920,
to September 30, 1924.

Gage.—Standard weight "and cable gage with enameled face; read by Ray
Cornforth.

DISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge.

CHANNEL AND CONTROL.— Bed composed of gravel; fairly permanent. Left bank
high and clean. Right bank covered with brush and subject to overflow
during extreme floods.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.80 feet May
19 and 20 (discharge, 5,240 second-feet); minimum stage, 1.36 feet August
30 and 31 (discharge, 129 second-feet).

1910-1916; 1920-1924: Maximum stage recorded, 8.8 feet June 15, 1913
(discharge, 16,500 second-feet); minimum stage, 1.36 feet August 30 and
31, 1924 (discharge, 129 second-feet).

Ice—Stage-discharge relation seriously affected by ice.

Diversions.—Numerous irrigating ditches divert water above and below station.

REeGuLaTION —Flow partly regulated by two dams, one on Red Rock Creek near
Monida (storage used for irrigation) and one on Big Hole River near Divide
(storage used for power).

Accuracy.—Stage-discharge relation permanent except for December 31 to
February 12, when ice effect was present. Rating curve well defined
between 200 and 12,000 second-feet. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table,
except as explained in footnote to daily-discharge table. Records good.

Discharge measurements of Jefferson River near Silverstar, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date height | charge l ‘ Date height | charge

Feet Sec.t Feet Sec.-ft.
Dec. 12 s 2.60 1,090 || July 15, e ecmcceaaes 2.26 699
June 3. ... 3.42 2,240 || Aug. 12 . e 1.54 214

Daily discharge, in second-feet, of J tgfersoﬂ River near Silverstar, Mont., for the year

ending September 30, 1924
Day Oct. | Nov, | Dec. | Feb. | Mar. | Apr. | May | June | July ] Aug. | Sept.
!

1,230 | 1,390 2,320 | 2,830 564 329 137
1,250 | 1,390 2,500 | 2,540 500 305 145
1,250 | 1,360 2,800 | 2,240 500 245 145
1,280 | 1,340 3,210 | 2,160 500 223 145
300 | 1,330 3,320 | 2,080 580 223 190
330 | 1,280 3,320 | 2,000 780 172 245
390 | 1,300 3,100 | 2,000 948 201 353
440 | 1,250 2,900 | 2,000 970 190 365
470 { 1,200 2,900 [ 2,000 904 201 308
470 | 1,200 2,900 | 1,920 860 212 417
470 | 1,170 3,000 | 1,860 760 212 430
40 | 1,140 3,320 | 1,770 742 201 430
440 | 1,140 3,750 | 1,710 760 181 430
410 | 1,230 4,200 { 1,620 742 190 444
390 | 1,200 4,550 | 1,530 715 181 430
1,390 | 1,250 4,780 | 1,470 652 145 417
1,360 | 1,330 4,900 | 1,410 634 133 500
1,330 | 1,3 5,120 | 1,330 589 145 580
1,300 , 1,330 5,240 | 1,280 634 163 556
1,300 | 1,250 5,240 | 1,200 688 190 516
1,330 | 1,180 5,010 { 1,150 724 190 516
1,360 | 1,100 4,780 | 1,100 760 201 548
1,360 | 1,130 4,550 | 1,010 706 212 548
1,410 | 1,150 4,440 948 724 223 532
1,470 { 1,200 4,200 860 652 212 564
1,330 | 1,250 3,980 800 616 190 652
1,410 | 1,280 3,860 753 580 163 652
1,390 | 1,250 3, 640 706 516 154 670
1,360 | 1,200 3, 640 652 44 145 670
1,360 | 1,130 3, 420 598 404 129 670
________ 1,100 3,120 {acoeeos 305 129 | ..

Norte.—Discharge estimated on account of ice Dec. 31. Discharge not computed on account of severe
ice effect, Jan. 1 to Feb, 12. Discharge interpolated on account of missing gage heights Oct. 12, 15-23,
Dec. 4, 11, Feb. 19, Mar. 17, Apr. 20, May 31, June 1-2, and 27.
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Monthly discharge of Jefferson River near Silverstar, Moni., for the year ending
Sepiember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1,230 860 1,070 65, 800
1,470 1,230 1,370 81, 500
1,390 1,100 1,240 76, 200
1,390 1,150 1,230 41, 500
1,200 1,130 1,160 71,300
2,700 1,180 2,060 123,000
5, 240 2,320 3,810 234, 000
2,830 508 1,520 90, 400
970 305 40, 600
329 129 193 11, 900
670 137 443 26, 400

MISSOURI RIVER BELOW HAUSER LAKE DAM, NEAR HELENA, MONT.

Location.—In SW. 1 sec. 29, T. 12 N, R. 2 W., at the Hauser Lake power
plant about 15 miles northeast of Helena, in Lewis and Clark County.

DrAINAGE AREA.—Not measured.

RECORDS AvaiLABLE.—December 27, 1922, to September 30, 1924.

GagE.—Stevens continuous recorder installed on operating platform of power
plant and connected to float in stilling well in exciter tailrace. Staff gage on
outside of well; read by employees of Montana Power Co.

DiscHARGE MEASUREMENTS.— Made from cable located three-fourths mile below
dam.

CHANNEL AND cONTROL.—Channel composed of heavy boulders and gravel.
Control is heavy gravel bar about 1,200 feet below power house; not subject
to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 74.32 feet at
3 p. m. May 21 (discharge, 17,900 second-feet) ; minimum stage, 65.40 feet
at 7 p. m. September 14 (discharge, 500 second-feet).

1922-1924: Maximum stage recorded, 75.20 feet at 11.45 p. m. May 28,
1923 (discharge, 20,500 second-feet); minimum stage, 65.40 feet at 7 p. m.
September 14, 1924 (discharge, 500 second-feet).

Ice.—Not seriously affected by ice.

Diversions.—Numerous diversions from river and tributaries above and two
pumping plants located on Hauser Lake. )

REcULATION.—Operation of power plants above station controls low-water flow
and partly regulates flow at higher stages. Storage in the Hebgen Reservoir
controls flow of Madison River. - o

Accuracy.—Stage-discharge relatione permanent during year. Rating curve
well defined between 500 am 14,500 second-feet and fairly well defined above.
Daily discharge obtained from graph of recorder by use of discharge inte-
grator October 1 to December 31, 1923; January 1 to September 30, 1924,
determined by averaging hourly discharge. Records good..

CoorerATioN.—Gage-height records and daily discharge January 1 to September
30 furnished by Montana Power Co.

The following discharge measurements were made:
August 16, 1924: Gage height, 67.03 feet; discharge, 1,930 second-feet
August 16, 1924: Gage height, 67.03 feet; discharge, 1,940 second-feet.
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Daily discharge, in second-feet, of Missouri River below Hauser Lake Dam, near
Helena, Mont., for the year ending September 30, 192/

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

) RN 2,600 | 3,940 | 4,250 | 4,670 | 2,910 | 5,150 | 4,160 | 5,270 | 6,320 | 2,730 | 2,550 | 1,510
S 2,960 | 2,920 | 3,820 | 4,360 | 2,970 | 4,960 | 4,120 | 5,010 ) 5,860 | 2,660 | 2,600 ; 1,920
b S 2,850 | 3,160 | 4, 3,040 | 2, 4,670 | 4,100 | 2,360 | 4,360 | 3,060 | 1,660 | 3,380
[ TR 2,680 | 3,000 | 3,820 | 3,650 | 3,940 | 4,360 | 4,700 [ 4,070 | 3,760 | 1,790 | 1,840 | 2,880
[ S —— 2,900 | 4,020 | 3,610 | 3,580 | 6,510 | 4,410 | 5,770 | 6,780 | 3, 1,960 | 2,230 | 3,480
[ 3,380 | 4,340 | 2,920 | 2,430 | 5,720 | 4,510 | 6,170 | 7,510 | 3,600 | 2, 2,430 | 2,680
(. 2,920 | 4,120 | 3, 3,710 | 6,320 | 3,940 | 5,950 | 9,700 | 3, 2,790 | 3,170 | 1,280
- S, )y 3,760 | 3,500 | 3,480 | 4,780 | 3,940 | 5,990 | 9,240 [ 4,440 | 2,790 | 2,780 | 3,590
| S 3,140 | 4,910 | 3,180 | 3,380 | 4,840 | 3,990 | 5,950 | 8,280 | 5,410 | 2,980 | 2,070 | 2,940
100 3,250 | 4,780 | 3,420 | 3,600 | 5,750 | 4,100 | 6,510 | 7,570 | 5,860 | 2,900 | 1,260 | 3,290
W 3,140 | 4,480 | 3,590 | 3,510 | 6,620 | 4,260 | 7,180 | 6,980 | 5,140 | 2,910 [ 1,700 | 4,160
3,110 | 6, 4,070 | 6,190 | 8,010 | 4,190 | 2,880 | 2,500 | 4,050

3,750 | 5,540 | 4,260 | 5,950 | 8,320 | 4,390 | 2,050 | 2,550 | 3,450

3,820 | 5,550 | 4,260 | 6,130 | 8,980 | 4,410 | 3,090 | 2, 1,080

4,020 | 5, 4,220 | 6,640 | 11,600 | 3,650 | 4,770 | 3,320 } 2,730

3,850 | 5,910 | 3,730 | 7,000 | 11,700 | 4,190 | 3,510 | 2,660 | 3,030

3,680 | 6,280 | 4,360 | 8,200 | 12,200 | 4,220 | 2,500 | 1,550 | 3,350

3,540 | 6,300 | 4,530 | 9,020 | 13,400 | 4,440 | 3,110 | 1, 2,960

3,510 | 6,060 | 4,440 | 8,360 | 14,900 | 4,280 | 3,760 | 3,450 | 3,700

3,220 | 5,180 | 4,410 | 7,810 | 15,300 | 4,620 | 1,970 | 2,100 | 2,280

3,710 | 3,650 | 4,390 | 7,190 | 15,200 | 4,630 ) 3,000 | 1,940 | 1,360

3,130 | 4,050 | 4,240 | 6,400 | 13,500 | 4,160 | 2,550 | 3,610 | 3,510

3,090 [ 3,990 | 3,680 | 5,230 | 12,400 | 3,650 | 2,350 | 3,510 | 3,430

2,880 | 3,940 | 4,210 | 5,270 | 12,300 | 3, 2,440 | 2,070 | 4,020

2,760 | 4,460 | -4, 050 | 6,280 | 11,600 960 | 2,020 | 4,100 | 3,880

3,160 | 5,630 | 3,990 | 6,080 | 11,700 | 2,680 | 1,970 | 4,160 | 3,650

2,550 | 6,060 | 4,090 | 5,360 | 10,900 | 2,670 | 1,350 | 3,870 | 2,910

2,850 | 6,130 | 4,120 | 6,190 | 10,800 | 2,730 | 1,970 | 4,500 | 2,550

3,880 | 5,810 | 4,020 | 5,590 | 9,490 | 2,230 | 2,330 | 4,460 | 1,670

3,060 |.o.ono- 3,780 | 5,320 | 6,130 | 2,800 | 3,140 | 3,650 | 1,830

2,820 |oenoo. 4,120 | ... 5,770 |oonnnd 2,520 | 3,130 |-....o.

Monthly discharge of Missouri River below Hauser Lake Dam, near Helena, Mont.,
Sor the year ending September 30, 1924

Discharge in second-feet
Run-off in.
Month acre-feet
Maximum | Minimum | Mean
4,840 2,600 3,530 217, 000
4,910 2,920 4,090 243, 000
4,730 2, 580 3,480 214, 000
4,670 2,430 3,440 212, 000
6, 620 2,730 5,150
5,150 3, 680 4,230 260, 000
9,020 4,100 6,160 367, 000
15, 300 2,360 9, 580 )
6,320 2,230 4,090 243, 000
4,770 1,350 2, 660 164, 000
4, 500 1,260 2,770 170, 000
160 1,080 | 2,880 171, 000
15, 300 1,080 4,340 | 3,150,000

MISSOURI RIVER AT FORT BENTON, MONT.

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

DrAINAGE AREA.—24,600 square miles.

RECORDS AvAILABLE.—June 16, 1881, to November 14, 1891, and July 1, 1902
to September 30, 1924. Prior to 1918 open-water season only.

-
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GAGE.:-—OGtOber 10, 1920, to April 24, 1924, Stevens continuous water-stage
recorder on downstream side of bridge pier and a standard chain gage on
upstream side of bridge. April 25, 1924, recorder gage moved to left bank
just below abutment and set at datum 1.00 foot below that of previous gage.
Both gages set to datum but do not read same.

CHANNEL AND coNTROL.—Channel composed of coarse gravel and sand. Control
is rock ledge covered with heavy boulders located 1,000 feet below gage;
practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.13 feet
(datum April 25, 1924) at 5.20 p. m. May 21 (discharge, 24,300 second-feet);
minimum stage, 0.86 foot (datum April 25, 1924) December 11 (discharge,
2,700 second-feet).

1881-1901; 1902-1924: Maximum stage recorded, 16.3 feet (datum of
April 25, 1924) June 7, 1908 (discharge, 107,000 second-feet); minimum
discharge, 1,420 second-feet August 17, 1919.

Prior to 1918 open-season records only; discharge may have been less
during winter.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Numerous diversions from tributaries.

RecuraTioN.—Flow partly regulated by operation of storage reservoirs and
power plants of Montana Power Co. above station.

Accuracy.—Stage-discharge relation permanent during year except when affected
by ice. Two rating curves used owing to fact that inside staff and outside
chain gage do not read same at all stages; the curve for inside staff well
defined between 3,000 and 16,000 second-feet and the other (chain) well
defined between 2,500 and 50,000 second-feet. Gage heights from observer’s
readings once or twice daily to hundredths used October 1 to December 29,
February 5 to April 25, May 17-20, and May 31 to June 23. Gage heights
from graph of Stevens recorder used for remainder of year except December
30 to February 4. Daily discharge ascertained by applying mean daily
gage height to rating table except during ice period, when discharge for
Missouri River at Volta plant as computed by engineers of Great Falls
Power Co. was used. Records for open channel good; others fair.

Discharge measurements of Missouri River at Fort Benton, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date beight | charge Date beight | charge
Feet Sec.-ft. Feet Sec.-ft.
Dec.d .o ceeccceaes 0.93 5,230 || ADPr. 25 oo eiemcaeees 53.20 9,680
Mar. 3ot °.95 5,330 || Aug. 28 o ieeaeas ———-] b1.04 3,150

& Chain gﬁe reading at original datum.
b New staff gage at datum 1.0 foot lower than original.
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Daily discharge, in second-feet, of Missouri River at Fort Benton, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Dee, | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept."
080 | 5,520 { 3,690 | 4,560 | 6,780 | 4,940 | 9,300 | 13,100 | 5,470 | 3,730 | 3,640
940 | 5,670 | 3,660 | 4,730 | 6,700 | 5000 | 9,360 | 11,300 | 5,080 | 3,540 | 3,600
020! 6,260 | 5,040 | 4,900 | 6,880 [ 5,000 | 10,800 | 10,800 | 5,260 | 3,300 | 3,860
080 [ 5,770 | 5,300 | 4,240 | 6,950 | 4,850 | 12,600 | 10,000 | 4,730 | 3,520 [ 3,620
190 | 5,520 | 5,300 | 5,390 | 6,810 | 5870 | 14,100 [ 9,920 | 4,730 | 3,600 | 3,770

4,020 | 5,360 | 4,810 | 5,240 | 7,020 | 6,060 | 11,300 | 8,330 | 4,700 | 3,460 | 3,600
4,050 | 6,950 | 4,440 | 2,740 | 5,240 | 6,260 | 8,770 | 8,110 | 4,860 | 3,500 | 3,750
4,190 | 6,160 | 4,590 | 2,860 | 5,180 [ 6,670 | 10,900 | 8,880 | 4,810 | 3,480 { 3,500
4,190 | 6,160 | 4,630 | 4,560 | 5, 8,570 | 13,600 | 9,320 520 | 3,730
3,730 | 6,330 | 4,640 | 5,770 | 4,850 | 9,480 | 15,200 | 8,920 | 4,550 | 3,350 | 3,910
5,770 | 2,700 | 4,450 | 5,240 | 5,180 | 10,100 | 17,300 ( 9,440 | 4,470 | 4,050 | 3,750
6,000 | 2,960 | 4,320 | 4,560 | 5,150 | 12,500 | 17,600 | 11,700 | 4,390 | 3,480 | 3,710
5,770 | 5,210 | 4,320 | 7,960 | 5,240 | 12,200 | 18,200 | 11,800 | 4, 3,520 | 3,910
5,870 { 3,630 | 4,000 (10,300 | 5, 12,000 | 18,600 | 11,900 | 4,370 | 3,520 | 3,660
5,550 | 3,760 | 4,050 | 8,960 | 5,460 | 11,500 | 18,600 | 12,500 | 4,220 | 3,520 | 3,960
5,490 | 5,490 | 3,650 | 9,400 | 5,180 | 9,440 | 19,700 | 11,700 | 3,930 | 3,520 | 3,910
5,770 ! 5,520 | 4,160 ! 9,000 | 4,850 ! 8,880 | 22,300 ' 11,300 | 4,810 } 3,540 | 4,150
5,460 | 5,770 | 4,020 | 7,880 | 4,640 | 8,840 | 23,800 | 11, 4,650 | 3,540 | 4,000
5,550 | 3,760 | 4,350 | 6,670 | 4,580 | 10,600 | 23,400 | 11,000 | 3,980 | 3,350 | 4,000
5,610 | 3,650 | 4,100 | 5,610 | 5,150 | 11,900 | 23,100 | 10,500 | 3,710 | 3,680 | 4,000
5,460 | 5,240 | 3,720 | 5,770 | 5,180 | 12,100 | 23,400 | 10,100 | 4,100 | 3,710 | 3,960
5,800 | 4,080 | 3,840 | 7,770 | 5, 10,800 | 23,300 | 9,720 | 4,170 | 3,350 | 3,640
5610 | 4,270 | 4,560 | 7,300 | 4,700 | 10,700 | 22,700 | 9,600 | 4,100 | 3,310 | 3,820
5,240 | 4,440 | 4,430 | 6,670 | 5,150 | 10, 22,400 | 8,680 | 4,000 | 3,330 | 3,400
4,080 | 4,500 | 5,610 | 5,420 | 10,200 | 21,200 | 8,430 | 3,770 | 3,440 | 3,120
5,240 | 4,190 | 4,470 | 5,240 | 5,240 | 9,550 | 20,600 | 8,180 | 3,060 | 3,350 | 3,400
4,910 | 2,910 | 4,290 | 5,180 | 5, 9,550 | 20,100 | 7,750 | 2,050 | 3,540 [ 3,6
4,850 | 3,000 | 3,770 | 5,870 | 4,700 | 9,820 | 18,000 | 6,960 | 3,070 | 3,540 | 3,390
5000 [ 4,020 | 4,490 | 6,330 | 5,150 | 9,980 | 15,400 | 6,420 | 3,160 | 3,540 | 3,370
5,180 | 3,290 | 4,140 {_._____| 5,000 | 9,820 | 15,300 | 6,390 | 2,980 | 3,600 { 3,7
....... 3,790 | 4,410 |.......| 5460 ._._.___[ 14,300 .._._..__| 3,030 | 3,390 |..._...

Monthly discharge of Missouri River at Fort Benton, Moni., for the year ending
: September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

6,330 , 180 4,440 273, 000
6,000 3,730 5,020 299, 000
6,950 2, 700 4,690 288, 000
e 5,300 3,650 | 4,330 266, 000
s 10653060 2,740 6,080 .. 350, 000
7,020 4, 580 5, 430 . 334,000
12, 500 4, 850 9,120 543, 000
23,800 8,770 17,300 1, 060, 000
13,100 6, 9, 800 583, 000
5,470 2,950 4, 200 258, 000
4, 050 3,300 3,510 216, 000
September . - oot eaaceem———amn 4,150 3,120 3,720 221, 000
The year....... e emmmcamcmmameememmaeame—————— 23, 800 2,700 6,460 4, 690, 000

MISSOURI RIVER AT LEAVENWORTH, KANS,

Location.—In NE. }{ sec. 36, T. 8 S., R. 22 E., at Leavenworth Terminal
Railway & Bridge Co.’s bridge in Leavenworth, Leavenworth County, 215
miles below Fort Leavenworth and Fort Leavenworth bridge, 414 miles
below Bee Creek, 6 miles above Platte River, and 425 miles above mouth.

DRAINAGE AREA.—428,000 square miles.
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RECORDS AVAILABLE.—April 1, 1922, to September 30, 1924. The Leaven-
worth Terminal Railway & Bridge Co. has obtained records of stage since
1878.

Gage.—Chain gage on upstream handrail of bridge, read by Grant Parker.
Zero of gage is 300 feet above St. Louis city datum.

DiISCHARGE MEASUREMENTS.—Made from dewnstream side of bridge.

CHANNEL AND coNTRoL.—Bed composed of silt and sand; clean except for
lodged driftwood on sand bars; shifting. Ne well-defined contrel; stage-
discharge relation subject to change.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 49.3 feet
June 28 (discharge, 221,000 second-feet); minimum discharge, 13,600
second-feet while river was frozen, January 5-15.

1922-1924: Maximum discharge, 344,000 second-feet July 7 and 8,
1923; minimum discharge, 5,300 second-feet while river was frozen in De-
cember, 1922.

1878-1899: The Missouri River Commission published a maximum stage
of 53.06 feet for the flood of April 29 and 30, 1881, and a minimum stage
of 30.68 feet December 26, 1883.

Accuracy.—Stage-discharge relation net permanent; seriously affected by ice
during winter. Rating curve used until April 5 fairly well defined below
50,000 second-feet; curve used afterwards fairly well defined below 180,000
second-feet. Gage read to tenths once daily. Daily discharge ascertained
by applying daily gage height to rating table except as noted in footnote to
table of daily discharge. Records fair for medium and low stages; peor
for high stages and fer periods of ice effect.

Discharge measuremenis of Missourt River at Leavenworth, Kans., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date beight | charge Date beight | charge
Feet Sec.-ft. Feet Sec.-ft.
Dec. 15 o ieeas 39. 09 30,100 :| June 22 ... ... 46.23 131, 000
Feb. 13 s 38. 94 28,000 | Aug. 19 .o oeool. 41.36 46, 600

Daily discharge, in second-feet, of Missouri River at Leauenworth Kans., for the
year ending September 30, 192/

Day Oct. | Nov. | Dec. { Jan. | Feb. ‘Mar Apr. | May | June [ July | Aug. | Sept.
36,000| 17, 800/ 20, 100 66,000 94, 000 55,400f 28, 200
36, 000| 20, 100 63,200 90, 600 53,000 26, 400
36, 900( 15, 2060| 20, 55, 400; 88, 000 53; 27, 000
36, 000( 14, 400/ 21, 100 53, 000 84, 000} 53, 33, 800
34, 400| 13, 600 21, 600 50, 800 82, 000 53,000| 32,400
34, 400| 13, 600] 22, 600 47, 800; 80, 000| 56, 600 33, 100
33,600 13, 600{ 24, 400 47,800( 78,000 55,400( 28,
30, 700! 13, 600| 25, 600| 6 45, 800| 86, 000) 56, 25, 800
, 30, 000| 13, 600] 28, 600] 50, 800/108, 000 61,800/ 24, 600
39, 700} 30, 000 13, 600 32, 800] 55, 400{120, 000 69, 24,100
37, 800] 30, 000| 13, 600| 29, 300| 57,900] 92, 000 73, 500| 23, 600
41,700, 30, 000 13, 600 25, 000| 54, 2001 96, 000 69,000 24,100
40, 700| 30, 700! 13, 600| 28,000| 54 51, 900{138, 000 60, 500| 23, 100
30, 700 13, 600 26, 800, 49, 800(158, 000} _ 51, 900} 22, 600
29, 300 13, 600 25, 600 46, 800/130, 000] 45,800| 22, 600
28, 600 14, 400 30, 000 46, 800,138, 000) 43, 000 23, 600
28,600 15, 200| 29, 300 45,8001149, 000 143,000 24, 600
27, 400 :15, 6001 28, (00;. 4 44, 800158, +48,:80D;- 23, 100
25, 6001 16,400| 28, 000| 44, 800,161, 000! 46, 800 22, 600
24, 400| 16, 900] 27, 400] 76, 000{112, 060] 63, 200'182, 000 - 43,000, 23, 600
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Daily discharge, in second-feet, of Missouri River at Leavenworth, Kans., for the
year ending September 30, 1924—Continued

Day Oct. | Nov. | Dec. | Jan Feb. | Mar. | Apr. | May | June | July { Aug. | Sept.
51,700 37,800 24,400 16,900 30,000] 65, 500] 98, 000! 66, 000|161, 000/125, 000} 39, 400| 23, 600
1, 000| 37,800| 24,400| 17, 400| 30, 700| 55, 400! 86,000 57, 900|130, 000112, 000| 36, 100| 24, 600
62, 500, 36,900 25,000{ 17,800 26,800| 54, 100| 80, 000| 54, 200|164, 000|108, 000| 34, 500| 24, 100
55, 400| 36, 900] 23,800, 18, 200 28,000/ 54,100/ 73, 500 50, 800|143, 000100, 000/ 33, 800; 23, 600
50, 500! 36, 900| 23,800 18,700| 27,400 62, 500, 66,000 48, 800|149, 000| 98, 32, 400 22, 600

100| 36,000{ 23, 800| 18,700 28,000 64,000 73,500 47,800(194, 000 80, 000| 33, 100| 22, 600
800! 36,000| 25,000| 19, 200{ 26,800| 61,000 70, 500| 56, 600200, 000 73, 500| 33,800} 28, 200
900! 36,000( 25,000] 19, 200! 28,000/ 62, 500| 67, 500/ 78, 000,221, 000| 67, 500 32,400| 26, 400
800| 36, 000 25, 000 19,600[ 26, 800{ 64, 000{ 75, 0001215, 000| 63, 200 31, 200; 25, 200
700( 36, 000{ 25,600 19,600 . . 70,000| 75,000/ 88, 000[215, 000{ 59, 200| 28, 200 29, 400
800| ... 23,800’ 19, sooi _______ 70,000(____._ 92,000 ... 55,400| 28,200|_ ...

Norte.—Stage-discharge relation affected by ice Jan. 1 to Feb. 11; discharge estimated from gage heights
at Leavenworth and Kansas City, observer’s notes, and weather records.

Monthly discharge of Missouri River at Leavenworth, Kans., for the year ending
September 30, 1924

[Drainage area, 428,000 square miles]

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
138, 000 42, 760 71,300 4, 380, 000
43, 800 36, 000 39, 000 2, 320, 000
36, 960 23, 800 28, 800 1, 770, 000
19, 600 13, 600 16, 000 984, 000
32, 800 20, 100 26, 500 1, 520, 000
86, 000 31,400 | 55,600 | 3,420,000
143, 000 51,700 87, 200 5, 190, 000
92, 000 , 800 57,100 3, 510, 000
221, 000 78,000 | 137,000 8, 150, 000
197, 000 55, 400 98, 400 6, 050, 000
73, 500 28,200 | 46,900 | 2,880,000
33, 800 22, 600 25, 600 1, 520, 000
221, 000 13, 660 57,500 | 41,706,000

GRASSHOPPER CREEK BASIN
GRASSHOPPER CREEK NEAR DILLON, MONT.

LocaTioN.—In NW. 3£ sec. 26, T. 8 8., R. 10 W., 5 miles above Barratts and 14
miles above Dillon, Beaverhead County.

DRAINAGE AREA.—360 square miles (measured on Forest Service map of Beaver-
head National Forest).

RECORDS AVAILABLE.—March 10, 1921, to September 30, 1924.

Gaaee.—Vertical staff with enamel facg; read by Mrs. Laura Anderson.

DISCHARGE MEASUREMENTS.—Made by wading at gage or from bridge one-
eighth mile above.

CHANNEL AND CONTROL.—Banks high and covered with brush. Stream bed
composed of boulders and coarse gravel; subject to shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.05 feet
April 13 (discharge, 120 second-feet); minimum stage, 3.85 feet August 28
to September 3 (discharge, 0.5 second-foot).

1921-1924: Maximum discharge recorded, 543 second-feet May 28, 1922;
minimum discharge,.0.5 second-foot August. 28 to September 3, 1924.
Ice.—Stage-discharge relation seriously affected by ice.



GRASSHOPFPER CREEK BASIN .

Diversions.—Considerable water diverted for irrigation above gage.

RecuraTioN.—None.

21

Accuracy.—Stage-discharge relation affected by ice and by shifting control.
Two rating curves used during year; one, applicable indirectly October 1
to December 4 (except for few days affected by ice), is well defined between
20 and 350 second-feet. The other curve, applicable directly or indirectly
Mareh 20 to September 30, is well defined between 10 and 60 second-feet.
Gage read twice daily to half-tenths October 1 to December 4 and once
daily December 5 to September 30. Daily discharge ascertained by apply-
ing mean daily gage height to rating table, using indirect method October 1
to December 4 and June 21 to Aygust 11. Records fair.

Discharge measurements of Grasshopper Creek near Dillon, Mont., during the year

ending September 30, 1924

Gage Dis- Gage Dis- = Gage | Dis-
Date | height | charge Date height | charge Date height | charge
Feet Sec.~fi. Feet | Sec.-t.
4. 55 33.2 4.23 10.8
4.79 11.2 4,20 12.8
4.61

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Grasshopper Creek near Dillon, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Dee. | Mar. | Apr. | May | June | July | Aug. | Sept.
34 46 56 48 76 68 7 6 0.5
34 46 56 54 68 68 5 6 .5
34 58 56 68 61 68 3 6 .5
34 58 56 76 61 48 3 6 1
34 54 84 54 42 16|- 9 1
34 50 68 48 37 54 12 7
34 46 84 42 42 36 12 5
34 46 30 92 48 48 27 12 3
37 46 30 92 54 48 16 12 3
38 46 101 54 54 12 12 3
38 51 ! 110 54 54 2| 12 3
38 51 110 61 68 22 13 ]
38 51 24 120 89 68 22 13 5
38 51 101 101 54 11 13 5
38 101 101 42 9 10 7
38 44 76 101 37 6 7 7
42 46 33 68 101 28 6 10 7
42 48 35 68 110 20 7 7 10
42 51 35 68 110 20 9 7 10
42 51 37 68 110 20 12 7 13
42 52 37 68 101 19 12 7 13
42 54 25 37 76 101 16 10 7 13
46 56 .37 84 101 15 10 7 13
46 56 37 76 101 15 10 7 10
46 51 37 68 110 1 10 5 10
44 51 37 68 110 14 8 3 13
46 53 37 68 101 12 8 2 13
46 56 37 68 92 11 5 ] 13
46 58 37 68 76 11 5 .5 16
46 56 37 68 76 11 5 P 16
46 |oceaeons 37 76 6 [ 7 PR

NoTE —Sm;e—dwcharge relation affected by ice; discharge interpolated;
18, 21, 22, 27, 28, 30; discharge estimated De¢. 1-4, 5-12, 14-31, and Mar. 1-61, 18, and 19; disc

computed for January and February.

Oct. 30, 31, Nov. 1, 5,8, 9, 12,
hn:genat
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Monthly discharge of Grasshopper Creek near Dillon, Mont., for the year ending
September 30, 1924

Discharge in second-feet
! Run-off in
- Month acre-feet
Maximum | Minimum | Mean
46 34 40.0 2, 460.
58 44 51.0 3,030
56 24 30.3 1, 860+
37 30 33,1 2,040
120 48 79.0 4,700
110 42 82.2 5,050
68 11 35.6 2,120
54 12.4 762
13 5 7.48 460
16 5 7.55 449

BIG HOLE RIVER BASIN
BIG HOLE RIVER NEAR MELROSE, MONT.

Location.—In SE. 14 sec. 27, T. 3 S., R. 9 W., at highway bridge at Browns
siding on Oregon Short Line Railroad, 8 miles south of Melrose, Silver Bow
County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 15 to September 30, 1924.

Gage.—Stevens continuous recorder in wooden shelter on left bank referred to
staff gage in well.

Di8CHARGE MEASUREMENTs.—Made from highway bridge or by wading.

CHANNEL AND CcONTROL.—Channel composed of heavy gravel and sand between
large boulders. Control is riffle of same material about 400 feet below gage
and subject to change due to the movement of sand and gravel between the
boulders.:

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.00 feet at
2 p. m. May 19 (discharge, 4,600 second-feet); minimum stage, 1.02 feet at
11.30 p. m. September 3 (discharge, 228 second-feet).

IceE.—None during 1924.

Diverstons.—Several small diversions for irrigation above station.

REecuLATION.—Operation of power plant above station causes some fluctuation
in stage.

Accuracy.—Stage-discharge relation affected by change of control. The rating
curve is well defined between 250 and 2,400 second-feet. Gage heights
determined from graph of Stevens recorder for period March 15 to September
27. No record September 28-30. Daily discharge ascerfained by apply-
ing mean daily gage height to rating table except for-period June 15 to July
31, when indirect method was used. Records good.

Discharge measurements of Big Hole River near Melrose, Moni., during the year
ending September 30, 1924,

Gage Dis- Gage Dis- Gage | Dis.
Date beight | charge Date height | charge Date height | charge
Sec.-ft. Feet | Sec.ft. Feet | Sec.-ft.
340 (| June 6.. _.... 4.00 2,070 || July 14__._._..[ "2.33 837
. ;, ﬁg June 27__._.._. - 2.58 ~808 || Aug. 13- ... 1,50 318
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Daily discharge, in second-feet, of Big Hole River near Melrose, Mont., for the year

ending September 30, 1924

Day Mar. | Apr. | May | June | July | Aug. | Sept.

1,640 | 2,520 652 360 233
1,060 | 2,366 | 615 348 233
2,300 | 2,280 576 346 231
2,580 | 2, 571 340 231
2,620 | 2,160 658 331 233
2,300 { 2,060 746 326 246
2,140 | 1,900 729 320 250
2,000 | 1,840 718 324 248
2,110 | 1,880 707 322 248
2,280 | 1,870 674 324 250
2,650 | 1,760 595 322 251
2,980 1 1,660 576 317 253
3,300 | 1,670 600 313 251 -
3,600 | 1,620 [ - 636 307 253 -
3,820 1,570 590 250
4050 | 1,470 | 536
4310| 1340| 507
4,470 1 1,260 467
4,520 | 1,210 511
4,440 1 1,130 535

348 | 1,020 | 4,200 1,070 544

348 | 1,340 | 4,110 | 1,000 544

348 | 1,870 | 4, 958 562

348 | 2,110 | 3,870 893 566

348 | 1,660 3, 858 527

338 ) 1,200! 3,770 820 483

343 | 1,310 | 3,470 800 448

356 | 1,380 | 3,140 788 420

343 | 1,870 3 740 405

350 | 1,360 | 3,010 685 382

350 2,780 374

Monthly discharge of Big Hole River near Melrose, Mont., for the year ending

September 30, 1924

Discharge in second-feet
Month Runoft o
Maximum | Minimum | Mean
356 338 347 11, 000
2,400 346 1,150 68, 400
4,520 1,640 3,210 197, 000
2,520 685 1,480 88, 100
746 374 563 34, 600
360 231 204 18,100
2711 231 249 13,300
The period. ..o ceemcoemmcccccannne- - o 430, 000

WILLOW CREEK BASIN
WILLOW CREEK NEAR WILLOW CREEK, MONT.

Locarion.—In sec. 18, T. 1 8., R. 1 E., at highway bridge at Harwood’s ranch
7 miles south of Willow Creek, in Gallatin County.
DrAINAGE AREA.—164 square miles (measured on topographic maps).
RECORDS AVAILABLE.—September 5, 1919, to September 30, 1924.
GageE.—Weight and cable on upper handraxl of bridge installed August 15, 1923,
at independent datum. Temporary gage, used while new bridge was being
built, read July 8 to August 14, 1923, was set on June 12 to read same as

original gage. Gage read by Lou V. Harwood.
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Di1scHARGE MEASUREMENTS.—Made from bridge or by wading at rifle below
gage.

CHANNEL AND CONTROL.—Stream bed composed of sand and gravel; shifting.
Banks low and covered with brush.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.10 feet June
19 (discharge by indirect method, 143 second-feet); minimum stage, 0,90
foot (new datum) August 21, 24, 26, and 30 (discharge, 10 second-feet).

1919-1924: Maximum stage, 3.40 feet June 21 and 22, 1922 (discharge,
456 second-feet); minimum stage, 0.82 foot September 6, 1919 (discharge,
5.5 sécond-feet).

Ice.—Stage-discharge relation seriously affected by ice.

DiversioNs.—Numerous diversions for irrigation both above and below gage.

REGULATION.—None.

Accuracy.—Stage-discharge relation not permanent; also affected by ice.
Rating curve fairly well defined between 20 and 75 second-feet. Gage
read to hundredths once daily, except January 1 to March 22, when readings
were discontinued. Daily discharge ascertained by applying daily gage
height to rating table; shifting-control method used March 23 to August 11.
Records fair.

CoorerATION.—The South Branch Irrigation District pays observer.

Discharge measurements of Willow Creek near Willow Creek, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.fi. Feet | Sec-ft. Feet | Sec.-ft.
1. 50 226,2 {| May 13 2.06 130 July 15._...___. 1.44 45.1
1.46 43 June 2__.__ 1.15 26.9 || Aug. 11___.___. 1.12 2L.7
1. 56 67 June 20___ 1.46 49

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Willow Creek near Willow Creek, Monl., for the
year ending Seplember 30, 1924

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
34 61 46 59 34 44 19 12
33 69 48 70 31 45 23 13
34 70 48 77 47 40 18 15
34 64 53 82 51 38 17 14
36 62 55 80 66 38 17 13
34 66 60 86 70 39 16 13
36 64 78 73 41 15 14
38 61 143 101 73 41 18 14
38 54 133 69 46 17 15
40 55 114 103 69 48 16 17
42 51 104 112 70 47 18 17
42 50 101 117 65 47 17 19
41 45 106 129 60 49 15 19
39 44 98 13 60 49 14 20
39 46 88 127 56 48 14 21
41 46 |- 84 129 53 48 15 21
44 45 |. 73 123 49 32 13 29
44 47 |- 66 9 49 30 14 32
44 47 | 62 82 46 32 13 .23
38 44 |l 68 64 48 41 12 21
45 46 |oeeeana 65 55 48 38 10 21
38 48 |occeeo- 66 47 46 45 11 23
38 49 37 69 45 47 37 11 24
38 47 62 42 47 34 10 24
29 46 69 36 45 27 11 24




MADISON RIVER BASIN 25

Daily discharge, in second-feet, of Willow Creek near Willow Creek, Mont., for the
year ending September 30, 1924—Continued

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
45 41 69 34 45 25 10 26
50 38 35 70 28 4 23 12 26
44 4 37 68 29 45 21 13 27
41 29 37 68 28 44 19 12 31
49 27 41 61 30 41 19 10 33
54 [ ... 41 |- 32 |oaas 20 ) B O AU

Nore.—Stage-discharge relation affected by ice Nov. 30 to Mar, 1; discharge estimated Nov. 30; dis-
charge not computed Dec. 1 to Mar, 22.

_ Monthly discha}ge of Willow Creek near Willow Creek, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
54 29 40. 1 2,470
70 27 49.9 2,970
41 32 36.4 652
143 46 76.5 4, 550
133 28 76.2 4,690
73 31 53.0 3,150
49 19 37.1 2,280
23 10 14.3 879
33 12 20.7 1,230

MADISON RIVER BASIN
MADISON RIVER NEAR YELLOWSTONE, MONT.

LocarioNn.—250 feet upstream from old footbridge at ford on old Gallatin trail,
just north of stage road to Yellowstone, in front of Riverside ranger station
and 4 miles east of Yellowstone and west boundary of Yellowstone National
Park. Gibbon and Firehole Rivers unite to form Madison River 8 miles
upstream.

DRAINAGE AREA.—410 square miles (measured on topographic maps).

REcCORDS AVAILABLE.—June 16, 1913, to September 30, 1924.

Gacge.—Friez water-stage recorder installed October 20, 1918, on left bank;
inspected by park rangers attached to Riverside ranger station. Prior to
October 10, 1918, a vertical staff on left bank 500 feet below and at different
datum was used.

DISCHARGE MEASUREMENTS.—Made from ecable two-thirds mile below gage or
by wading.

CHANNEL AND coNTrROL—Bed composed of gravel and boulders; somewhat
rough; different controls for recorder and staff gages both practically perma-
nent. One channel at all stages. Aquatic growth is present during greater

" part of year and at times causes backwater.

EXTREMES OF DISCHARGE.—Maximum discharge, 864 second-feet May 16 and
17; minimum stage, 1.1 feet (vertical staff) February 2 (discharge, 284
second-feet). '

1913-1924: Maximum stage recorded, 2.64 feet (vertical staff) at 6 p. m.
June 10, 1917 (discharge, 1,950 second-feet); minimum stage that of Febru-
ary 2, 1924. .

Ioe.—Stage-discharge relation not seriously affected by ice. Temperature of
water during extremely cold weather kept above freezing point, except for
short periods, by numerous hot springs and geysers.

63482—28 3
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Diversions.—None above station.

RequLaTioN.—None.

Accuracy.—Stage-discharge relation slightly affected at times by aquatic growth.
Two well-defined rating curves used. Operation of water-stage recorder
satisfactory prior to October 28 and after May 17. During remainder of
year staff at original gage site was read to tenths about once a week. Daily
discharge ascertained by applying daily gage height to rating table except
as indicated in footnote to table of daily discharge. For period when water-
stage recorder was operated, mean daily gage height was obtained by inspec-
tion of recorder graph. Records good for periods when water-stage recorder
was in operation; others poor.

/

Discharge measurements of Madison River near Yellowstone, Mont., during the
year ending September 30, 1924

Gage height Gage height
Date Discharge Date Discharge
Old staff | J¥ater old staft | J¥ater.
8388 | “oorder gage corder
Feet Feet Sec.-ft. Feet Feet Sec.ft.
1.35 3.75 466 || Aug.20_ _.________ 1.18 3.62 319
1.26 3.70 421 || Aug. 250, ... 1.16 3.61 322
1.20 3.64 355 || Sept. 6cccumaaaa oo 1.22 3.67 372

Daily discharge, in second-feet, of Madison River near Yellowstone, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
380 N 300 } 480 610 480 370 361 333
344 420 370 284 561 471 370 352 340
344 610 512 471 370 352 348
344 432 353 494 462 370 344 356
344 477 452 414 336 363

380 390
352 520 459 452 404 336 370
361 442 468 424 336 352
361 424 484 500 336 344
370 340 315 486 500 424 336 361
378 353 424 548 500 386 336 452
367 424 610 462 378 327 361
355 711 442 378 327 336
344 470 812 442 424 327 327
353 812 433 378 336 327
362 425 353 2 812 | 428 352 336 318

4

370 350 353 512 864 424 352 327 318
379 864 414 352 327 327
388 722 414 | 352 327 370
397 470 700 452 361 327 352
406 370 424 656 462 490 327 370
414 353 623 442 590 378 367
414 424 612 414 442 361 364
442 395 395 344 361
414 590 395 386 327 358
414 432 38 580 386 378 318 356

5
433 380 510 590 386 | 370 318 353
433 353 550 378 370 318 350
- 390 395 3260 530 378 386 318 347
420 360 517 378 370 | 318 344
503 | 378 361 318 336
346 || 490 || 361 825 luceeeea

Nore.—No gage height{and discharge estimated Oct. 1, Feb.1,and for other periods, indicated by braced
figures which show the estimated mean discharge for those periods; discharge interpolated Oct. 11-12,
14-20, May 2, 4-7, 9-10, 12, 14, 20-30, June 7-8, 15, Aug. 31, Sept. 1-5, and 21-28. Old staff gage, 500 feet below
trail crossing, read Nov. 10 to May 17, when conditions were unfavorable at recorder; stage-discharge rela-
tion affected by ice for short period in January.
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Monthly discharge of Madison River near Yellowstone, Mont., for the year ending
September 30, 1924

[Drainage area, 410 square miles]

Discharge in second-feet Run-off
Month Per
Maximum | Minimum | Mean squ.z;re Inches | Acre-feet
mile
0. 939 1.08 23,700
367 . 895 1.00 21,800
418 1.02 1.18 25, 700
353 .861 .99 21, 700
332 .810 .87 19,100
397 . 968 112 24,400
494 1.20 1.34
606 1.48 L7 37,300
435 1.06 1.18 25, 900
395 .963 1.11 24, 300
334 .815 .94 5
352 . 859 .96 20, 900
406 990 13,48 295, 000

CROW CREEK BASIN
CROW CREEK NEAR RADERSBURG, MONT.

Locatmion.—In NE. 14 sec. 23, T. 6 N., R. 1 W., at Glendale Forest Station
in Jefferson National Forest, 1 mile above mouth of Slim Sam Creek and 6
miles northwest of Radersburg, Broadwater County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 17 to September 30, 1924. May 26, 1919, to
September 30, 1922, at old location 600 feet below mouth of Slim Sam Creek.
Records not comparable during spring run-off.

Gage.—Stevens continuous water-stage recorder in wooden shelter on left bank,
Observer, M. J. Steere.

DiscHARGE MEASUREMENTS.—Made from bridge below Slim Sam Creek or by
wading.

CHANNEL AND coNTROL.—Channel composed of gravel and heavy boulders. No
well-defined control. Banks high and covered with brush and not subject
to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.02 feet at
9 a. m. May 17 (discharge, 734 second-feet); minimum stage, 1.02 feet at 4
a. m. September 5 (discharge, 9.7 second-feet). )

1919-1922; 1924: Maximum discharge recorded, 317 second-feet at 6 a.
m. June 8, 1920; minimum discharge, 2.5 second-feet March 7 and 14, 1922.

Ice.—No ice during period of records for 1924.

Diversions.—None above station but all of normal flow is used below.

REGuLaTioN.—None. )

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined. Daily gage height obtained from graph of the Stevens
recorder by inspection or by straight-line method. Daily discharge ascer-
tained by applying mean daily gage height to rating table except April 19-20
and 22-24 when discharge was interpolated. Records good.

CooreraTioN.—Gage heights furnished by Gerharz-Jaqueth Engineering Co.
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Discharge measurements of Crow Creek near Radersburg, Moni., during the period
October 1, 1922, to September 30, 1924

Gage Dis- Gage Dis- Ga Dis-
Date height | charge Date height | charge Date height { charge
1922 ‘ Feet | Sec.-ft. Sec.-ft.
Oct. 21 ... 0.68 17.3 9.1
Dee. 28..._._.. .56 8.3 119
106
1923 3L.9
Jan, 22 .. .. .72 8.3 12,7

@ New gage installed at new location at independent datum.

Daily discharge, in second-feet, of Crow Creek near Radersburg, Mont., for the year
ending September 30, 1924

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | Juune | July | Aug. | Sept.

31 112 43 20 15 403 94 28 16 11

44 1 114 42 20 13 469 90 28 15 11

63 | 129 4] 19 11 417 86 28 18 15

87 | 136 50 19 11 373 87 29 20 18

84| 121 47 19 11 286 80 29 20 18

67 | 106 52 19 13 271 71 28 21 17

64 | 101 46 18 11 260 64 26 2 16

67 46 18 11 254 62 34 19 16

78 92 41 18 11 219 60 33 19 15

101 92 37 17 12 254 59 27 18 18

) N 131 94 34 16 12 230 56 24 17 20
120 el 164 92 34 15 12 190 57 22 16 20
BT ZRORRIN S 216 90 33 14 12 185 51 22 15 2
) V- SRR 232 94 33 15 12 155 49 21 15 19
) 1 TR 320 97 30 15 11 140 47 20 15 16
123 ... 20 16§ ...

Monthly discharge of Crow Creek near Radersburg, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet

Maximum | Minimum | Mean

26 12 18,
469 31 193 11, 900
136 47 86.0 5,120
52 20 33.2 2,040
21 14 17.5 1,080
September. 20 11 14.3 851
The Period. . oo e mn e . o] eem—————— 21, 500

PRICELY PEAR CREEK BASIN
PRICKLY PEAR CREEK NEAR CLANCY, MONT.

Location.—In 8. ¥4 sec. 34, T. 9 N,, R. 3 W, at private bridge on Haab’s ranch,
one-fourth mile below mouth of Lump Gulch Creek and 1)4 miles north of
Clancy in Jefferson County.

DRAINAGE AREA.—178 square miles (measured on topographic maps).

RECORDS AVAILABLE.—July 12, 1910, to September 30, 1916, and July 28, 1921,
to September 30, 1924, at present site. July 15, 1908, to June 30, 1909, at |
old site about a mile below.

Gage.—Vertical staff on downstream side of right abutment of bridge; read by
Fred E. Haab.

DISCHARGE MEASUREMENTS.— Made by wading or from bridge.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.19 feet at
7 a. m. May 23 (discharge, 161 second-feet); minimum stage, 0.71 foot
September 9 (discharge, 9.3 second-feet).

1909-1916; 1921~1924: Maximum stage recorded, 4.0 feet June 17, 1915
(discharge, 465 second-feet); minimum stage, 0.71 foot September 9, 1924
(discharge, 9.3 second-feet).

Ice.—Stage-discharge relation seriously aﬁ‘ected by ice. Observations discon-
tinued during winter.

DiversioNs.—Several small diversions from main stream and tributaries above
gage; practically all water is appropriated and used for irrigation below
station.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation affected by slight shift May 17 to July 22
and by ice. Rating curve well defined between 12 and 150 second-feet.
Gage read to hundredths twice daily except December 17 to February 23,
when readings were discontinued owing to ice. Daily discharge ascertained
by applying mean daily gage height to rating table; shifting-control method
used May 17 to July 22. Records good.

Dzscharge measurements of Prickly Pear (reek near Clancy, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec -[t
.11 28.6 2.08 146 Aug. 4...___._. 0.94
111 26.9 1.63 62.7 || Aug. 13..____._ .85 14 2
1.68 79 1.21 36.7
Daily discharge, in second-feet, of Prickly Pear Creek near Clancy, Mont., for the year
ending September 30, 1924
Day Oct. | Nov. | Dec. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
22 34 22 25 69 74 31 18 10
22 30 20 26 80 68 34 15 11
4 30 20 28 86 59 37 18 11
25 30 23 28 64 62 41 18 10
26 30 21 29 59 63 44 18 10
26 31 22 30 83 63 46 18 i1
26 32 20 29 69 68 42 16 11
26 30 23 34 69 73 42 16 9.9
28 29 23 38 84 67 38 16 9.3
29 29 22 46 79 66 36 15 9.9
31 30 22 36 69 57 35 15 11
32 28 23 48 35 15 11
32 28 23 39 83 39 25 14 11
29 30 23 53 86 49 28 13 11
29 26 22 38 89 69 28 14 11
29 26 24 32 100 67 2 14 12
29 28 25 33 110 27 15 13
29 24 26 33 106 52 29 14 13
28 22 25 30 107 53 30 13 12
27 24 26 34 123 49 28 15 1
27 24 | |eall 25 39 120 52 25 14 11
27 23 | 24 47 124 50 26 14 12
28 . T (RN PR 25 56 152 46 46 14 14
27 4 .. 29 24 51 45 39 14 15
29 25 oo 23 25 50 128 41 35 14 16
260 eea. 28 23 25 55 120 39 29 13 15
1 (T, 26 25 25 48 117 40 28 11 15
28 - 34 23 26 47 106 39 22 11 15
29 ... 40 22 25 5 100 41 20 11 16
30 oo 44 | 44 e 25 57 114 39 18 1l 15
3 S 230 20 PO FIN A, b N PR—— 109 |- 16 ) b I PR,

NotE.—Discharge interpolated or estimated because of ice effect Oct. 31, Nov. 1, Dec. 9-11, and 16.
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Monthly discharge of Prickly Pear Creek near Clancy, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
OCtOber - - e 44 22 29.0 1,780
November._... 44 22 28.6 1,700
December 1-16 49 21 28.3 898
February 24-29 27 22 23.8 283
Maich_._.._. 26 20 23.5 1,440
ADTil e 57 25 39.1 2,330
May.-. 152 59 98.1 6,030
June 74 39 54.6 , 260
July.. 46 16 31.8 1, 960
Augus 18 11 14.5 802
September 16 9.3 12.1 720

DUTCHMAN CREEK NEAR ALHAMBRA, MONT.

Location.—In sec. 28, T. 8 N,, R. 3 W,, at farm bridge on Marks ranch, three-
fourths mile above mouth and 2 miles southeast of Alhambra, Jefferson
County. *

DRAINAGE AREA.—11.2 square miles (measured on topographic map).

RECORDS AVAILABLE.—July 27, 1921, to September 30, 1924 (discontinued).

Gage.—Staff gage on right abutment of bridge; read by I. W. Marks.

DisCHARGE MEASUREMENTS.—Made by wading below gage or from bridge.

CHANNEL AND CoNTROL.—Bed of stream composed of boulders and gravel.
Control is rock ledge 20 feet below gage; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.10 feet at
8.40 p. m. May 16 (discharge, 20.3 second-feet); minimum stage, 0.20 foot
September 3 and 4 (discharge, 0.5 second-foot). '

1921-1924: Maximum stage recorded, 2.10 feet June 9, 1922 (discharge
34 second-feet) ; minimum stage, 0.20 foot September 3 and 4, 1924 (discharge,
0.5 second-foot).

Ice.—Stage-discharge relation affected by ice. Observations discontinued during
winter.

Diversions.—Several small diversions above gage. Practically the entire flow
of creek is used during irrigation season.

Regunarion.—None.

Accuracy.—Stage-discharge relation not permanent; also affected by ice. Two
rating curves used during year; one, applied indirectly to May 5, is poorly
defined; the other, applicable May 6 to September 30, is well defined. Gage
read usually twice a day to hundredths. Daily discharge October 1 to
December 6 and March 30 to May 5 determined by indirect method; May 6
to September 30 discharge determined by applying mean daily gage height
to rating table. Records after May 6, good; before May 6, fair.

Duscharge measurements of Dutchman Creek near Alhambra, Mont., during the year
ending September 30, 192/

Gage Dis- Gage Dis- Gage Dis-
Date height | charge ' Date height | charge Date height | charge
Feet | Sec-ft. | Feet Sec.-ft. Feet | Secft.
Dec. 6oucenenen 0.26 17| May 23 0.85 12.0 || July 11_ ... 0.34 1.4
Apr.d4_......__. 28 1.6 || June3__._..._.__ .58 4.6 || Aug.13.__...___ .24 75

My 10..___ 0 .62 5.6
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Daily discharge, in second-feet, of Dutchman Creek near Alhambra, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Dec. | Mar, | Apr. | May | June | July | Aug. | Sept.
) I 2.2 2.2 2.0 [ . 1.4 5.7 6.8 1.0 1.0 0.7
2 et 2.1 2.2 2.0 ... 1.8 7.6 6.5 2.3 1.0 .6
F; JE RN 2.1 2.2 1.9 |oceaaos 1.6 9.4 5.1 1.0 .9 .5
L R, 2.1 2.2 L8 |eeeoeeee 1.7 10.2 4.6 2.6 .9 .5
S 2.0 2.2 L7 |eeaaacan 2.0 7.8 4.0 2.6 .9 .7
B e 1.9 2.2 2.5 4.4 4.2 2.9 .9 .7
T et 2.2 2.2 3.5 4.7 4.2 2.5 .9 7
- S 2.4 2.2 3.5 4.9 4.6 1.9 .9 T
| P 2.3 22 3.9 4.7 4.7 1.6 1.0 .7
30 el 2.2 2.2 2.5 | o 6.3 6.1 1.5 LG .7
) 5 NN 2.5 2.3 2.7 10. 4 6.3 1.5 1.0 .7
12 eaeen 2.4 2.3 2.9 9.5 6.5 1.5 .9 .7
b & 2.3 2.3 3.0 10.4 5.6 L5 .7 .7
Moo 2.3 2.1 3.0 9.5 4.9 L5 W7 .7
) 2 T, 2.4 2.1 2.9 13.6 4.6 1.3 .9 .7
D 1 T, 2.2 2.3 3.4} . 176 -3.0 1.3 .9 .6
17 e 2.3 2.3 2.7 12.3 2.0 .6 1.0 .6
) S 2.2 25 3.0 10. 1 L6 .6 .9 .7
19 i 2.2 2.5 3.0 8.7 2.6 .7 1.1 .9
20 e 2.2 2.7 3.2 7.8 4,0 .7 1.0 1.0
2] e 2.2 2.7 3.8 8.4 3.3 .7 1.0 1.0
b7 S, 2.2 2.5 4.1 9.2 3.2 .7 1.0 .9
b SRR 2.5 2.5 3.9 1.7 2.4 7.0 .9 .9
. SN 2.5 2.5 4.6 9.2 1.8 2.9 .8 .9
b U 2.5 2.3 4.9 11.4 2.0 1.7 g 1.0
P TN 2.4 2.3 5.3 7.5 1.6 L5 T L1
b7 R, 2.4 2.3 3.9 6.5 2.3 L3 | .6 L1
b S 2.3 2.3 3.4 6.5 3.2 1.3 .6 L1
29, e 2.2 2.1 3.4 6.8 3.0 1.1 .6 L5
30 e 2.2 2.1 3.8 6.5 1.7 1.1 .6 1.6
) S 22 |ccccia el L3 il 6.8 [ccuenan 1.1 [ .

Nore.—Stage-discharge relation affected by ice, discharge interpolated: Oct. 30 fo Nov. 4 and Dec. 1-5.
Gage not read, discharge interpolated: Aug. 5, 6, 11, 30, Sept. 11 and 23.

Monthly discharge of Dutchman Creek near Alhambra, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

October_ - e e 2.5 1.9 2.26 139
November. _._.._ ool 2.7 2.1 230 137
December 1-6. . . oo oooaeas 2.0 1.7 1.85 22.0
April ... [, 5.3 1.4 3.18 189
MY e o e 17.6 4.4 8. 58 528
June. .. 6.8 1.6 3.88 231
JULY e e 7.0 .6 1.66 102
August. e 1.1 .6 .86 52.9
September. . e 1.6 .5 .83 49.4

WARM SPRINGS CREEK AT ALHAMBRA, MONT.

Location.—In NE. £ sec. 16, T. 8 N., R. 3 W, 30 feet below private bridge at
Alhambra Hotel in Alhambra, Jefferson County. j

DrAINAGE AREA.—18.7 square miles (measured on topographic map).

REecorps AvarLasLE~—July 27, 1921, to August 23, 1924 (discontinued).

Gace.—Vertieal staff attached to retaining wall on right bank 30 feet below
private bridge at rear of hotel; read by M. J. Sullivan. ’

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.
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CHANNEL AND CONTROL.—Bed of stream composed of large boulders and gravel.
Control is located about 30 feet below gage; stage-discharge relation subject
to shift due to growth of moss during summer. One channel at all stages.
Banks fairly high but may be subject to overflow at high stages. Current
fairly swift.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 23 second-
feet May 16; minimum discharge recorded, 1.7 second-feet August 13,
17-19.

1921-1924: Maximum stage recorded, 2.20 feet June 17, 1922 (discharge,
71 second-feet) ; minimum stage, 0.28 foot December 6-11, 1922 (discharge,
1.6 second-feet).

Ice.—Stage-discharge relation not affected by ice on account of numerous warm
springs.

Diversions.—Several small ditches divert water for irrigation of land along both
sides of creek, when there is sufficient water supply for prior rights.

RecuraTION.—NoOnRe.

Accuracy.—Stage-discharge relation not permanent; affected by growth of moss
on control. Rating curve fairly well defined below 25 second-feet. Gage
read to nearest even hundredths once daily. Daily discharge ascertained
by applying daily gage height to rating table; indirect method used October
1 to December 31 and May 24 to August-23. Records fair.

Discharge measurements of Warm Springs Creek at Alhambra, Mont., during the
year ending Seplember 30, 1924

Gage Dis- Gage Dis- Gage | Dis-

Date height | charge Date height | charge Date height | charge

Feet | Secfl. Feet Sec.-ft. Feet | Sec.-ft
Dec. 6. ... 0.24 2.6 || May 23_._._.___ 0.63 18.2 | July 11..____._ 0.28 4.0
Apr. 427010 .26 3.5 | Junes_ ... 1l. .54 | 118 || Aug. 132227700 4,10 L9

s Some of moss on control removed and gage height dropped from 0.18 to 0.10 foot.

Daily discharge, in second-feet, of Warm Springs Creek ai Alhambra, Mont., for
the pertod October 1, 1923, to August 23, 1924

Day Qct. | Nov. | Dec. | Jan. Feb. | Mar., | Apr. May | Jane | July | Aug.
3.2 3.2 2.0 2.4 3.4 27 3.8 6.1 15 6.1 2.1
3.2 3:2: 26| 24 3.4 3.4 3.8 14 14 5.3 2.1
3.2 3.2 2.3 2.4 2.7 3.4 3.8 18 13 4.5 2.1
2.9 3.2 2.3 2.4 27 3.4 3.8 22 12 4.5 2.0
2.9 3.2 2.3 2.4 27 3.4 3.8 17 13 41 2.0
2.9 3.2 2.6 2.4 25 3.4 3.8 13 12 4.5 2.0
2.9 3.6 2.5 2.5 2.7 3.4 41 13 12 4.1 2.0
3.6 3.6 2.3 2.5 2.7 2.4 7.7 10 12 4.1 2.0
3.2 3.6 2.6 2.7 3.1 L9 3.8 12 1| 4.1 L9
3.2 4.3 2.2 27 3.1 3.8 4.5 12 12 4.0 1.9
3.2 2.9 2.4 2.7 3.4 3.4 5.3 18 13 4.0 L9
3.2 2.6 2.2 2.7 3.4 2.7 6.9 19 13 4.0 L9
3.2 2.9 2.2 2.7 4.5 3.4 6.1 20 13 4.0 1.7
3.2 2.6 2.4 2.7 5.3 3.4 7.7 19 13 3.6 1.9
3.2 25 2.4 2.7 6.1 2.7 7.7 20 11 3.1 1.9
2.9 2.1 2.5 2.7 6.1 3.4 4.1 23 11 3.1 1.9
2.9 2.3 2.5 2.7 6.1 3.4 41 22 15 3.1 1.7
2.9 2.1 2.5 27 6.1 3.4 41 18 14 3.1 1.7
2.9 2.3 2.5 2.7 25 3.4 4.5 13 14 3.4 1.7
2.9 2.6 2.5 2.7 2.7 2.7 5.3 17 14 3.2 1.9
2.9 2.3 2.5 2.7 3.4 3.1 4.5 17 14 3.2 L9
2.9 2.5 2.2 27 3.4 2.7 7.7 16 9.8 3.2 1.9
3.2 2.5 2.4 3.1 3.8 2.5 9.4 19 7.3 3.6 L9
3.2 2.6 2.4 3.1 3.1 2.7 9.4 17 7.3 3.4 e
3.2 2.6 2.6 3.1 3.1 2.4 3.1 17 7.3 3.1 el
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:Dazly discharge, in second-feet, of Warm Springs Creek at Alhambra, Mont., for
the period October 1, 1923, to August 23, 1924—Continued

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

2.9 2.6 2.6 3.1 3.4 2.7 7.7 17 7.3 2.7
3.2 2.9 2.6 3.1 3.4 2.7 7.1 15 7.3 2.7
2.9 29 2.6 3.1 3.8 3.1 6.1 13 6.5 2.5
2.9 2.6 26 3.1 27 3.1 6.1 16 5.7 2.5
2.6 2.6 25 b 20 O I 2.4 6.1 15 6.7 2.3
2.9 e 2.5 b X U [ A T ) 12 . 2.3

Monthly discharge of Warm Springs Creek at Alhambra, Mont., for the period
October 1, 1923, to August 23, 1924

Discharge in second-feet

Run-off in
Month | acre-feet
Maximum | Minimum | Mean

— et
ook S engoto oo se

pomBommemponem
N T L L Lt ]
FRE@EOE RN
00 T 00 O T D =
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LUMP GULCH CREEK NEAR CLANCY, MONT.

Locarion.—In lot 5, see. 1, T. 8 N., R. 4 W., at Foley ranch, half a mile below
Buffalo Creek, and 4 miles west of Clancy, Jefferson County.

RECORDS AVAILABLE.—July 26, 1921, to September 30, 1924 (discontinued).

DRAINAGE AREA.—Not measured.

Gace.—Vertical staff on left bank 200 feet west of observer’s house; read twice
daily by M. Foley. Prior to 1922, gage was located one-fourth mile down-
stream.

D1scuARGE MEASUREMENTS.—Made from bridge or by wading at gage.

CHANNEL AND CONTRoOL.—Bed of stream composed of large boulders and gravel;
one channel at all stages. Right bank subject t® overflow at high stages.
Control is rock ledge 10 feet below gage; subject to shift by deposit of débris
on control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.38 feet at
6 a. m. May 17 (discharge, 48 second-feet); minimum stage, 0.12 foot at
8 a. m. September 4 (discharge, 0.06 second-foot).

1921-1924: Maximum stage recorded, 1.70 feet June 9, 1922 (discharge,
67 second-feet) ; minimum stage, 0.12 foot September 4, 1924 (discharge, 0.06
second-foot).

Ice.—Stage-discharge relation affected by ice. Records discontinued during
winter.

REeGuLATION.—Placer mining operations about 3 miles upstream cause consider-
able fluctuation in stage when in operation,

Accuracy.—Stage-discharge relation changed March 1 to May 3; also affected
by ice. Two rating curves, one applicable October 1 to May 3 well defined
between 1.0 and 12 second-feet, the other applicable May 4 to September 30



34 SURFACE WATER SUPPLY, 1924, PART VI

well defined below 40 second-feet, are used during the year. Gage read
to hundredths twice (occasionally 3 times) daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table; shifting-control
method used March 1 to May 3. Records for open channel good, others
fair.

CooreraTION.—Maintained in cooperation with Clancy Farm Bureau Association.

Discharge measurements of Lump Gulch Creek near Clancy, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
|
Feet | Sec~ft. Feel | Sec.fi. Feet ' Secft.
Apr. 4. .| 0.54 3.6 | June 3._....... 0.72 10,7 || Aug. 4. 0.25 0.89
- ig)g g?g July 131 ... .45 3.8 Aug. 13___._____ .25 | .61

|

Daily discharge, tn second-feet, of Lump Gulch Creek near Clancy, Mont., for the
year ending September 30, 1924

Day Oct. | Nov, | Dee. | Mar. | Apr. | May | June | July | Aug. | Sept.
3.3 7.2 3.8 4.0 2.9 17.4 14.6 4.6 2.0 0.5
3.3 6.7 3.0 4.0 3.31 "22.0 12,6 4.2 2.0 .2
3.2 5.4 3.0 4.0 3.6 25.0 11.1 3.5 1.9 .2
4.6 5.2 3.0 3.6 3.6 33.0 12,2 3.2 1.8 .1
7.0 4.8 4.3 3.6 3.5 27.9 10.7 4.2 2.0 1.2
5.4 5.2¢ 4.3 3.6 4.4 23.3 10.7 2.6 1.4 .8
4.1 5.2 4.6 3.8 1.5 23.8 10.7 2.6 1.3 .2
4.6 5.0 4.5 2.9 13.3 23.8 13.7 3.7 1.3 .2
4.6 4.6 4.4 3.5 10.9 23.8 10.4 4.6 1.9 .7
4.3 4.0 4.3 3.5 112 25.0 13.0 4.6 1.6 1.0
4.4 4.4 4.4 3.3 17.0 27.3 13.0 4.2 1.1 1.0
4.6 4.3 4.4 3.2 1.5 34 14,2 4.1 1.1 .9
4.6 4.3 4.3 3.3 13.3 32 14.2 3.9 1.0 .9
4.3 4.1 50 3.3 12.9 36 13.0 3.9 1.2 1.9
4.0 4.4 4.6 4.0 85 35 10.0 3.3 1.2 .6
4.3 5.0 4.6 3.5 8.8 42 9.4 3.0 1.2 .6
4.3 5.2 4.6 3.3 .5 43 8.8 2.8 1.2 1.1
4.3 4.4 4.6 3.5 7.5 38 10.0 1.9 1.2 1.1
4.3 4.4 4.3 3.5 8.3 36 10.0 2.4 1.2 1.1
4.3 4.3 5.4 3.2 8.3 31 7.9 3.2 1.6 1.1
4.3 4.6 4.6 3.0 10.9 27.9 5.8 3.5 1.1 1.1
4.3 4.6 4.3 3.0 12.5 27.3 7.6 3.2 .6 1.2
4.4 4.8 6.5 3.0 10.9 33 7.6 3.2 .2 1.1
4.8 81 6.7 3.0 12.2 20.8 7.6 4.6 .8 1.3
4.0 59 5.9 3.0 8.5 27.3 7.6 3.7 .8 1.3
5.2 5.6 5.4 2.9 9.3 22.2 7.3 3.2 .8 1.9
4.6 4.8 50 2.9 11,2 17.9 7.6 3.0 .6 2.5
4.4 4.8 4.8 2.9 10.9 17.9 12.2 2.4 .2 2.4
4.4 4.8 5.0 2.9 10.6 18.9 6.8 2.2 .3 2.2
6.5 4.4 5.0 2.9 12.5 17.9 5.1 2.2 .2 2.2
6.1 |-ooooos 5.0 2.9 joiaoa 17.9 ool 2.2 N 33 PO,

Norte.—Stage-discharge relation affected by ice and discharge estimated Deec. 2-4, 8, 9, and 31. Gaga
not read Jan. 1 to Feb. 29.
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Monthly discharge of Lump Gulch Creek near Clancy, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

OCtObeT . e icceeecceaeen 7.0 3.2 4.54 279
November. - o eccccmmeeeee 7.2 4.0 4.95 205
December. ... i cicann 6.7 3.0 4,63 285
March. .o 4.0 2.9 3.32 204
April 17.0 2.9 9.38 558
May. 43.0 17.4 27.6 1,700
June. 14.6 5.1 10.2 607
July._.. 4.6 1.9 3.35 206
AUgUSt_ e 2.0 .2 114 70.1
September - . e 2.5 .1 1.09 64.9

TENMILE CREEK MEAR RIMINI, MONT.

Location.—In NE. 14 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.—34 square miles (measured on topographic maps).

REecorps AvarpaBpie.—March 13, 1915, to September 30, 1923.

Gace.—Friez water-stage recorder on left bank opposite ranger station; observer,
D. H. Lewis, forest ranger.

Di1scHARGE MEASUREMENTS.—Made from footbridge 75 feet above gage or by
wading.

CHANNEL AND coNTROL.—Concrete control was constructed March 4, 1917,
Left bank high and steep; composed of loose material; not subject to over-
flow. Right bank sloping and subject to overflow.

ExXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 2.50 feet at
6.30 p. m. May 16 (discharge, 367 second-feet); minimum stage, 0.10 foot
August 13 (discharge, 0.5 second-foot).

1915-1924: Maximum stage, 4.87 feet May 15, 1917 (discharge, 948 second-
feet) ; minimum stage, 0.10 foot August 13, 1924 (discharge, 0.5 second-foot).

Ice.—Stage-discharge relation affected by ice.

DivERsIoNs.—In summer small ditch diverts for water supply of Helena.

REGULATION.—Small reservoir of water-supply system of Helena is above the
station.

Accuracy.—Stage-discharge relation slightly affected by ice during winter, other-
wise practically permanent during year. Rating curve well defined below
260 second-feet. Daily gage height determined from graph of Friez recorder
by inspection October 10 to November 30 and April 21 to August 13. There
are numerous short gaps in records due to absence of observer. Observer
read staff gage to hundredths occasionally December 1 to April 20. Daily
discharge ascertained by applying mean daily gage height to rating table
except when daily discharge was either estimated or interpolated on account
of missing gage heights. Records poor.
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Discharge measurements of Tenmile Creek near Rimini, Mont., during the year
ending September 30, 1924

Gage Dis- QGage Dis- Gage | Dis-

Date height | charge Date height | charge Date height | charge
Peet | Seeft Sec.ft.
Oct. 10.________ 0.20 L1 || Feb. 3 . 2.8
Dec. 8 ... ... e 20 1.3 || Feb.15__ 2.7
Dec. 15..__..... s.20 1.4 || Mar. 3 . L9

s Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Tenmile Creek near\ Rimini, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec Jan. Feb. | Mar. | Apr. | May : June | July | Aug.
) S, 0.8 27 (12 P O,
S .8 43 7 PO I
| S 1.0 56 90 ... 1.4
4 . 1.4 88 60 [oceooo- 1.4
I SO, 12 1.9 74 S | . 1.4
6. 1.4 60 51 5.4 1.2
U 1.4 62 51 5.7 1.0
8 .. 1.3 72 51 5.2 .8
L R, 1.3 90 44 4.2 .7
100 ... 1.2 1.3 76 50 3.8 .6
) 5 S 1.2 134 40 3.7 .6
120 . 1.2 153 49 3.6 .6
13 . 1.2 163 42 3.5 1.3
14 .. 1.1 165 36 3.5 aas
) 1 S 1.1 188 30 5 U P
16 . 1.1 257 29 2.8
17 . 1.1 213 29 3.3
18 ... 1.1 213 24 3.5
19 .. 1.0 2.0 183 20 3.7
200 ... 1.1 2.0 155 22 4.0
21 . 1.1 2.0 151 18 3.5
22 1.1 2.2 146 14 4.9
23 . 1.1 1.9 146 10 4.9
4. ... 1.1 2.0 144 15 4.2
25 . .9 2.2 142 14 |
26 - .9
b1 . 1.0
.9
.8
.8
31 ... .8

NorTe.—Braced figures represent estimated mean discharge for periods indicated. Dischargeinterpolated
Oct. 13, Nov. 4, May 24, 25, June 6, 7, 21, July 11-13, 18, 19, and Angust 6-9,
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Monthly discharge of Tenmile Creek near Rimini, Mont., for the year ending Septem-

ber 30, 1924
~
Discharge in second-feet
Month prke
Maximum | Minimum ‘ Mean
1.09 67.0
1.66 98.8
1.2 73.9
1.8 111
1.9 109
¢1.8 111
12.4 246
123 7, 560
36.9 1,980
4.03 152
1.00 21.8

« Estimated as mean of computed discharges for days that gage was read during month.

TENMILE CREEK NEAR HELENA, MONT.

Locarion.—In SW. 1 sec. 22, T. 10 N., R. 4 W, opposite Broadwater Hotel
near Helena, Lewis and Clark County.

DrAINAGE AREA.—103 square miles (measured on topographic maps).

REecorps avainaBLeE.—July 8, 1908, to September 30, 1924.

Gage.—Staff on right bank; read by Henry Johnson.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge 500 feet
below gage. .

CHANNEL AND coNTROL.—Bed of stream coarse gravel and boulders; shifts
oceasionally. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.90 feet at 8
a. m. May 17 (discharge, 236 second-feet); minimum stage, 1.48 feet at 8
a. m. September 21 (discharge, 0.5 second-foot).

1908-1924: Maximum stage recorded, 5.60 feet May 28, 1917 (discharge,
865 second-feet); no flow in afternoon July 10, 1918, nor during périods in
1919 and 1921.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Part of water supply for city of Helena is taken from Tenmile
Creek above this station. Two irrigation ditches also take water from creek
above gage.

REeGuLATION.—None. .

Accuracy.—Stage-discharge relation permanent during year except as affected
by ice. Rating curve well defined below 300 second-feet. Gage read to
half-tenths once daily; occasionally twice daily. Daily discharge, except
December 15 to March 31, when discharge was estimated from discharge
measurements, observer’s notes, and-temperature records, ascertained by
applying daily gage height to rating table. Records for open channel good;
others fair.

Discharge measurements of Tenmile Creek near Helena, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.t.
1.87 2.1 | May10.aoceeoaen 3.19 97
42,06 2.8 || May 12 3.62 160

s Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Tenmile Creek near Helena, Mont., for the year
ending September 30, 1924

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

1.0 3.5 2.5 2.0 30| 63 4.5 0.6 0.6

1.0 3.5 2.5 2.0 37| 54 3.5 .6 .6

L2 4.5 3.5 2.5 37| 45 15 .5 .6

1.2 4.5 3.5 2.0 11| 41 L2 .5 .6

1.2 4.5 3.5 2.0 97 | 37 L0 .6 .6

[ 1.2 3.5 3.5 2.5 97 1 34 .8 .6 .6
(S, 1.2 3.5 3.5 4.5 104 | 37 .8 .6 .6
| S L5 2.5 3.5 23 104 | 37 .7 .6 .6
[ R, 3.5 2.5 2.5 4.5 97 | 41 7 .6 .6
L1 S 4.5 2.5 2.5 7.5 97 | 37 .6 .5 .6
b S 4.5 2.5 2.5 7.5 111 | 34 .6 .5 .6
b R, 3.3 2.5 2.0 7.5 145 | 34 .6 .5 .6
) & S, 6.0 3.5 L5 9.5 155 | 34 .7 .5 .6
| U SR 6.0 3.5 2.0 ] 9.5 176 | 30 .7 .5 .6
b 1 T 6.0 3.5 2.5 7.5 155 | 30 .7 .5 .5
45| 25 L7 L8| 5| ol 2 6| .5 .5

4.5 2.6 7.5 236 | 23 .6 .5 Wb

4.5 2.5 7.5 224 .6 .5 .5

4.5 2.5 7.5 187 | 20 .6 .5 b

4.5 3.5 11.5 165 | 20 W7 .5 .5

6.0 3.5 9.5 156 | 23 .7 .6 .5

6.0 3.5 2.0 14 145 | 17 W7 .6 b

6.0 2.5 - 17 136 | 14 .8 .6 .5

4.5 2.5 12 155 9.5 .8 .6 .5

4.5 2.5 14 136 7.5 7 .6 ]

4.5 2.5 14 127 7.5 .8 .6 .6

4.5 2.5 17 111 7.5 .7 .6 .6

4.5 2.5 17 97 7.5 .6 .6 .6

2.6 3.5 20 90 6.0 .6 .6 .8

2.5 3.5 26 78 6.0 .7 .6 .6

45 .._.f) (| P eeeeas 73 |ameeene .6 [ T [,

Nore.—Braced figures represent estimated mean discharge for periods indicated.

Monthly discharge of Tenmile Creek near Helena, Mont., for. the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

Oetober. ..o - 6.0 1.0 3.74 230
November. . 4.5 2.5 3.10 184
3.5 1.5 2.35 144
1.7 1056
s2.5 144
s1.8 111
9. 87 587
125 7,690
26.8 1,590

.95 58.4

.56 34.4

.56 33.3
15.0 10, 900

o Estimated.

LITTLE PRICELY PEAR CREEK BASIN
LITTLE PRICKLY PEAR CREEK NEAR MARYSVILLE, MOKT.

LocarioNn.—In SW. 4 sec. 18, T. 12 N., R. 6 W., at highway bridge on ranch
of Casper Traufer, one-fourth mile below mouth of Deadman Creek and 6
« miles northwest of Marysville, Lewis and Clark County.
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DRAINAGE AREA.—B5 square miles (measured on-topographic map of Helena
quadrangle). '

REcorps AvaiLABLE—May 24, 1913, to September 30, 1924, at present site;
April 12 to May 23, 1913, about one-fourth mile above present site; May 18,
1909, to December 31, 1911, at station above mouth of Deadman Creek.

Gage.—Vertical staff spiked to upstream side of left abutment of highway bridge;
read by Casper Traufer.

DiscuArRGE MEASUREMENTS.— Made from bridge or by wading at bridge.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.84 feet
May 17 (discharge, 149 second-feet); minimum stage, 0.64 foot March 9
and March 23 to April 2 (discharge, 8.2 second-feet).

1909-1911; 1913-1924: 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 seriously affected by ice.

Diversions.—Two or three small ditches take water from the stream above the
station.

ReguLATION.—None.

Accuracy.—Stage-discharge relation permanent during year except as affected
by ice. Rating curve well defined between 10 and 250 second-feet. Gage
read to hundredths once daily except April 1 to June 29, when it was read
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good.

Discharge measurements of Little Prickly Pear Creek near Marysville, Mont., during
the year ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Dato height | charge Date height | charge Date height | charge
Feet Sec-ft. Feet | Sec.-ft. Feet | Sec~ft.
Nov. 28...._... 0.72 9.6 || Apr. 25 ... 0.91 20.7 || July 22 _..... 0.88 18
Mar, 5.......-. .68 7.8 || May 9uccvccnnn 1.37 60 Aug. 21........ .80 13

Daily discharge, in second-feet, of Little Prickly Pear Creek near Marysville, Mont.,
for the year ending September 30, 192/

Day Oct. | Nov. | Dee. | Mar. | Apr. | May | June | July | Aug. | Septi
14 12 12 8.2 22 44 22 15 12
14 12 12 8.2 32 41 22 15 12
13 12 12 88 53 38 22 15 12
13 12 12 9.4 71 37 22 15 12
13 12 11 9.4 9.4 71 37 P23 14 12
13 12 11 9.1 10 62 39 24 14 12
13 12 11 8.8 18 61 39 24 14 12
15 12 11 8.5 20 57 40 23 13 12
15 12 11 8.2 16 58 41 23 13 12
14 12 11 8.8 16 61 38 22 13 12
14 12 11 8.8 17 74 35 19 13 12
14 12 11 8.8 17 96 34 19 13 12
14 12 10 8.8 19 114 34 19 13 12
14 12 10 8.8 19 114 31 19 13 12
13 12 10 8.8 18 124 30 18 13 12
13 12 10 8.8 17 136 29 18 13 12
13 12 10 8.8 17 149 29 18 13 12
13 12 10 8.8 16 133 31 17 13 12
13 12 9.4 8.8 16 119 32 17 13 12
13 12 9.4 8.8 16 102 29 17 14 12
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Daily dzscharge, in second-feet, of Little Prickly Pear Creek near Marysville, Mont.,
for the year ending September 30, 1924

Day J0ct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
13 12 9.4 8.8 16 89 28 17 14 12
13 12 9.4 8.8 17 80 26 17 14 12
13 12 9.4 8.2 18 77 26 17 14 12
13 12 9.4 8.2 18 71 26 17 14 12
13 12 9.4 8.2 19 72 26 17 13 12
13 12 9.4 8.2 20 70 26 17 13 12
13 12 9.4 8.2 20 65 26 16 13 12
13 12 9.4 8.2 20 61 25 16 13 12
13 12 9.4 8.2 20 56 23 16 12 12
13 12 .. 8.2 20 50 22 16 11 12
12 — 8.2 |coicaaae 45 =om=mmm- 16 12 |ooaoee

Monthly discharge of Litile Prickly Pear Creek near Marysville, Mont., for the year
ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
15 12 13.3 818
12 12 12.0 714
12 9.4 10.3 592
9.4 8.2 8.6 462
8.2 16.1 958
149 22 78.9 4,850
44 22 32.1 1,910
24 16 19.0 1,170
15 1 13.4 824
12 12 12.0 714

LITTLE PRICKLY PEAR CREEK NEAR CANYON CREEK, MONT.

Locarion.—In NW. 1{ sec. 9, T. 12 N.,, R. 5 W., at wagon bridge on Carbis
ranch, below mouth of Canyon Creek, 134 miles from Canyon Creek post
office, Lewis and Clark County.

DRAINAGE AREA.—180 square miles (measured on topographic map).

RECORDS AVAILABLE.—April 1, 1909, to December 31, 1911, and April 12, 1913,
to December 10, 1924.

GacE.—Vertical staff attached to downstream side of left abutment of bridge;
read by E. D. Carbis.

DisCHARGE MEASUREMENTS.—Made by wading near gage or from wagon bridge

CHANNEL AND cONTROL.—Bed composed of sand and gravel; shifting. Banks
overgrown with 'brush,

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to December 10, 1924, 2.60 feet May 17-18, 1924 (discharge by indirect
method, 276 second-feet); minimum stage, 0.32 foot July 28-29, 1924 (dis-
charge by indirect method, 0.2 second-foot).

1909-1911; 1913-1924: Maximum stage recorded, 4.8 feet May 29, 1913
(discharge, 665 second-feet); creek reported dry several periods in 1910 and
1911.

Ice—Stage-discharge relation seriously affected by ice. Records discontinued
during winters.

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

REGULATION,—None.
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Accuracy.—Stage-discharge relation not permanent; affected by ice. Indirect
method of shifting control used for obtaining daily discharge. Curve
applied indirectly is well defined below 150 second-feet. Gage read to
hundredths once daily, October 1, 1923, to January 11, 1924, and March 9
to December 10, 1924. Records fair.

Discharge measurements of Little Prickly Pear Creek near Canyon Creek, Mont.,
during the period October 1, 1923, to December 10, 192/

Gage | Dis- Gage | Dis- \ e Dis-
Date height | charge Date height | charge Date ; height { charge.
1923 Feet | Secft. Sec.ft. 1024 | Feet | Secft.
Nov. 28......... 1.60 25.8 123 Oct. 24 ... . 0.79 4.5
157 |
1924 a6 '
Mar. 5. ... 100 28 ¢1.0 {

« Estimated.

Daily discharge, in second~feet, of Little Prickly Pear Creek near Canyon Creek,
Mont., for the period October 1, 1923, to December 10, 1924

|
Day | Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. i Sept. | Oct. | Nov. | Dec.
{

} 11 27 B 30| 118! 48 3.8 0.5/ 10| 9.0 17 27
2 . 11 27 15 oo 32| 120| 42 3.5 .5 10| 9.0 17 2
3 ] 9 30 25 |mmnee 39| 131 39 3.5 .5 6| 82 17 7
S 9 30 25 |cemeees 4| 15| 39 3.5 .5 6| 82 17 27
5o 9 30 25 28 39| 256| 30 3.0 .5 | 6] 82 19 24
[ 9 27 25 25 41, 220| 38 3.5 .71 L8] 82 19 21
S 9 27 24 22 51| 202| 32 3.2 7 .91 9.0 19 21
8 . 13 29 24 19 60| 154 32 2.4 7 .9( 9.0 19 21
9___ . 24 29 15 16 60| 149 37 1.8 .9 9| 9.0 21 21

0. 2% 29 18 16 70| 170 | 32 1.3 .9 9| 9.0 21

1. 20 27 18 24 71| 170| 36 1.3 .9 91 90 17 |oconeen

12 19 27 18 24 84 202| 37 1.3 8| L2| 11

3. 21 7 18 25 82| 2207 34 1.2 L8] L4} 11

14 21 Prg 18 25 80| 235| 30 1.4 .8l 1.4} 14

5. 23 27 21 24 81| 2331 30 1.4 no| 12| 15

B ] 23 2 22 2 81| 237 ] 30 13| 1.0 9| 15

17 22 27 24 2 72| 216! 27 10| 1.0 9! 15

18 22 27 24 30 72| 24| 2% .8 .8 241 15

19 . 24 27 15 30 65| 270 | 20 1 8| 24| 15

20 ... 24 27 12 26 73] 209! 16 .70 10| 86) 15

- N 24 27 10 25 84| 197 j 14 90 10| 90{ 15

2 ... 2 27 10 24 84| 164! 14. .61 10| 25! 16

23 ... 23 27 10 2 86| 142 12 6| 10| 25| 18

4. 22 31 10 24 92 17| 12 .60 10| 35 15

B ... 22 31 14 24| 104| 101] 11 .4 L8| 40| 15

26 ... 22 28 16 32 99 9% | 86 .4 .8] 13 15

2. ... 29 19 32| 100 90! 7.0 .4 .8| 13 16

28 _ . 33 27 19 39| 101 79| 58 .2 .81 13 | 16

P 33 28 14 25| 105 79 58 .2 13| 10 15

30......| 33 25 14 25| 112 65| 5.4 .30 13| 90| 15

31 29 { .. 14 1 59 |oooeen- I 3 I B A 16

4

63482—28——4
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Monthly discharge of Little Prickly Pear Creek near Canyon Creek, Mont., for the
period October 1, 1923, to December 10, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1923
OCtODer - - o o e 33 9 20.6 1,270
NOVEIDET « e emmm e 31 25 27.8 1,650
Pecember oo e 25 10 18.0 1,110
1924
March 5-31. on s 39 16 25.2 1,350
AP e e 112 30 73.0 «4,340
276 59 167 10, 300
48 5.4 25.0 1,490
3.8 .2 1.47 90. 4
1.3 .5 .84 51. 8
13 .6 3. 64 217
16 8.2 12.6 775
34 15 22.0 1,310
27 21 23.9 474

NoTE.—Records discontinued during January and February, 1924, because of ice.

SMITH RIVER BASIN
SMITH RIVER NEAR WHITE SULPHUR SPRINGS, MONT.

Location.—In SE. ¥{ SW. 1{ sec. 33, T. 11 N,, R. 8 E,, at Meachem ranch, 32
miles northwest of Martinsdale, and 14 miles northeast of White Sulphur
Springs, Meagher County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 20, 1922, to September 30, 1924.

Gage.—Vertical staff on right bank about 500 feet west of ranch house; read
by Mrs. Florence Meachem.

DiscHARGE MEASUREMENTs.—Made by wading,

CHANNEL AND CONTROL.—Channel composed of coarse gravel. Banks low and
subject to overflow at high water. Control a gravel bar about 30 feet below
gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.93 feet at
5 p. m. May 24 (discharge, 95 second-feet); minimum stage, 0.44 foot Sep-
tember 4 (discharge, 3.8 second-feet).

1922-1924: Maximum stage, 3.05 feet June 21, 1923 (discharge, 224
second-feet); minimum discharge, 3.1 second-feet from discharge measure-
ment of March 8, 1923.

Ice.—Stage-discharge relation affected by ice; records discontinued during
winter. :

Drversions.—One or two small diversions for irrigation above this station.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent except when affected by ice.
Rating curve well defined between 5 and 120 second-feet. Gage read to
hundredths twice daily except October 1 to May 3, when readings were dis-
continued. Daily discharge obtained by applying mean daily gage height
to rating table. Records good.
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Discharge measurements of Smith River near White Sulphur Springs, Mont., during
the year ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis- |
Date height | charge Date height | charge Dato height | charge
| Feet | Secft. Feet | Secfl. Feet | Secft.
May 4ooooooo ' 1.51 . 59 1) Junel7..._.__. 1.23 41.7 || Sept. 22. ... 0. 51 5.5
May 28.o.o... 1 1.83 83 || Aug.4 ... .64 9.4

Daily discharge, in second-feet, of Smith River near White Sulphur Springs, Mont.,
for the year ending September 30, 1924

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept
63 16 8.8 4.6 7 39| 14 12 4.6
61 16 8.4 4.6 7 391 12 12 4.8
59 15 9.2 4.2 86 39| 13 12 5.0
60 14 9.2 4.0 89 4 ) 11 8.4 4.8
58 18 8.8 4,2 89 39| 13 8.0 4.8
66 25 8.8 5.0 86 31| 12 8.0 5.3
69 35 8.8 50 85 26| 12 10 5.3
58 31 9.6 5.0 85 241 16 10 5.3
57 23| 10 5.0 88 24) 12 8.8 5.3
54 22 8.8 5.0 81 221 12 8.8 6.5
47 20 8.4 5.0 7 21| 12 8.0 7.1
48 18 8.4 5.0 75 30 10 8.0 7.4
44 18 8.0 5.0 71 20 9.2 7.4 7.4
40 18] 10 4.6 69 18 8.8 5.6 6.8
40 18] 12 4.6 70 17 8.8 4.6 6.5

69 8.8 5.0 |eacenae

Monthly discharge of Smith River near White Sulphur Springs, Mont., for the year
ending September 30, 1924

Diseharge in second-feet
Run-off in
acre-feet

Month
Mazximum | Minimum | Mean

3,820
2,490
978
545
313

8,150

SUN RIVER BASIN
NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT.

Locarion.—In unsurveyed tract at Sun River diversion dam, 18 miles northwest
of Augusta, Lewis and Clark County.

DRAINAGE AREA.—596 square miles (measured by engineers of United States
Bureau of Reclamation).

RECORDS AVAILABLE.—January 1, 1916, to September 30, 1924, at present site.
August 5, 1889, to December 31, 1890, and October 31, 1903, to December 31,
1915, a station was located in sec. 33, T. 22 N.,, R. 7 W., at Henningson
ranch about 8 miles downstream from the present site. The flow of the
stream is practically the same at both points, as there are no diversions or
tributaries of importance.

Gage.—A sloping staff gage on right abutment of Sun River diversion dam;
read once daily by employees of the Bureau of Reclamation.
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DiscHARGE MEASUREMENTS.—Made from a highway bridge about half a mile
below gage.

CHANNEL AND coNTROL.—Control is crest of Sun River diversion dam, which is
a concrete structure with an arch section 153.3 feet in length and a gravity
section 59.2 feet in length, separated by a pier.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 4.40 feet
May 15 (discharge, 7,150 second-feet, canal carrying 100 second-feet); mini-
mum discharge, 121 second-feet, canal carrying 25 second-feet, August 4.

1889-1890; 1903-1924: Maximum stage recorded, 11.4 feet June 21, 1916
(discharge, 32,300 second-feet); minimum stage, 0.0 foot April 7 and 8, 1915
(discharge, 15 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—Intake of Pishkun Canal of United States Bureau of Reclamation
is at diversion dam.

ReguraTION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve is well defined
and is based on formula Q=3.1 L H 1%, which was closely checked by five
discharge measurements. Gage readings were obtained once daily to half-
tenths April 1 to September 30. No records October 1 to March 31. Daily
discharge ascertained by applying daily gage height to rating table and add-
ing flow in canal. Records good.

CooPERATION.—Records furnished by United States Bureau of Reclamation.

Daily discharge, in second-feet, of North Fork of Sun River near Augusta, Mont.,
for the year ending September 30, 1924

Day | Apr. | May | June | July [Aug. | Sept. Day Apr. | May | June | July | Aug.| Sept.

291 [ 1,390 | 1,530 | 1,000 96 124 2, 680 0] 217 96

201 | 2,330 | 1,530 | 1,000 96 124 2,000 0| 254 87

201 1 3,420 | 1,460 883 96 96 1, 840 0| 254 96

332 | 3,420 | 1,390 883 96 96 1,760 0 217 96

332 | 3,420 | 1,390 713 | 124 96 1, 680 0| 217 96

372 12,330 | 1,390 557 | 124 96 1,530 17} 217 96

372 1 2,330 | 1,390 509 | 124 96 1, 530 17| 217 96

356 | 2,500 | 1,530 | 500 | 152 96 1,460 17 | 217 9

S 332 1 3,040 | 1,530 461 | 152 96 1, 460 50 | 217 96

10......] 3321|4,02 | 1,680 372 | 184 96 1,390 50 | 184 96

11. ... 201 | 4,560 | 1,840 372 | 184 96 1,260 184 96

12. 291 1 5,280 | 2,000 217 | 184 73 1,130 96 | 184 96

13. 201 | 5,350 | 2, 680 17 | 217 82 1, 200 96 | 152 96

14 327 | 6,550 | 2,860 0| 217 87 1,000 96 | 152 96
5. ...f 363 7,050 | 3,420 0 217 96 , 1, 000 96 | 152

. g1l 1,840 |....__. 96 { 152 |......

Daily discharge, in second-feet, of Pishkun Canal near Augusta, Mont., for the year
ending September 30, 1924

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
600 390 60 212 225 580 25 140
620 440 440 60 240 25 580 25 140 -
620 440 198 85 250 225 580 25 169
620 440 25 100 265 225 580 25 190
620 40 25 100 312 225 580 25 190
508 440 25 100 358 225 561 25 190
324 40 25 100 408 225 530 25 190
265 | 396 25 100 459 225 497 25 190
265 370 26 100 470 225 470 25 190
265 383 25 100 470 295 470 26 190
240 400 25 128 470 | 330 | 470 25 190
225 465 25 140 490 330 400 25 190
225 574 25 140 520 330 365 47 190
225 580 25 140 563 330 365 60 190
225 580 25 140 580 | 330 | 365 60 190

580 foceneen 365 60 [eeans
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Combined daily discharge, in second-feet, of North Fork of Sun River and Pishkun
Canal near Augusta, Mont., for the year ending September 30, 1924

Day | Apr. | May | June | July {Aug.| Sept Day | Apr. | May | June | July | Aug.| Sept.
201 {1,390 | 2,130 | 1,390 | 498 184 || 16....._| 399 | 6,760 | 2,900 580 | 242 236
291 | 2,330 | 2,150 | 1,440 | 536 184 - i 6,060 2,220 580 | 279 227
291 | 3,420 { 2,080 | 1,320 | 294 181 5,950 | 2,060 580 | 279 265
332 | 3,420 | 2,010 | 1,320 | 121 196 5,160 | 1,980 580 | 242 286
332 | 3,420 | 2,010 | 1,150 | 149 196 4,330 | 1,900 580 | 242 286
372 | 2,330 | 1,900 997 [ 149 196 3,980 | 1,760 578 | 242 286
3721 2,330 | 1,710 949 | 149 196 4,230 | 1,760 547 | 242 286
356 | 2,500 | 1,800 905 | 177 196 4,280 | 1,680 514 | 242 286
332 | 3,040 | 1,800 831 | 177 196 4,000 | 1,680 520 | 242 286
332 | 4,020 | 1,940 755 | 209 196 3,890 | 1,680 520 § 209 286
201 | 4,560 | 2,080 7721 209 224 3,330 | 1,590 520 | 209 286
291 | 5,280 | 2,220 682 | 209 213 3,280 | 1,460 496 | 209 286
201 | 5,350 | 2,900 591 | 242 222 2,440 | 1,530 461 | 199 286
327 | 6,550 | 3,080 580 | 242 227 2,400 | 1,330 461 | 212 286
363 | 7,150 | 3,640 580 | 242 236 2,420 | 1,330 461 | 212 236

2,420 |- ... 461 [ 212 |.._.-.

Monthly discharge of Pishkun Canal near Augusta, Moni., for the year ending

.September 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

397 13,400

327 19, 500

469 28, 800

60. 2 3,700

144 8,570

.......... 74,000

Monthly discharge of North Fork of Sun River near Augusta, Mont., for the year

ending September 30, 1924

Discharge in second-feet

|

Run-off in
Month acre-feet
Maximum'| Minihum | Mean
1,070 201 526 31,300
7,050 1,390 | 3,720 228, 000
3,420 1,000 | 1,680 100, 000
1,000 (] 264 16, 200
254 96 176 10,800
124 73 96.0 5,710
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Combined monthly discharge of North Fork of Sun River and Pishkun Canal near
Awugusta, Mont., for the year ending September 30, 1924

[Drainage area, 596 square miles]

Discharge in second-feet Run-off
Month Per
Maximum | Minimum | Mean squsixre Inches | Acre-feet
mile
April el 1,070 291 526 0. 883 g g{; 31, 300
4.
3.76
1.42
.46
.45

SUN RIVER AT FORT SHAW, MONT.

Location.—In SW. 1/ sec. 1, T. 20 N,, R. 2 W, at highway bridge at Fort Shaw,
Cascade Couuty.

DRrAINAGE AREA.—1,475 square miles (measured by United States Bureau of
Reclamation).

REcCORDS AVAILABLE.—May 16, 1912, to September 30, 1924. A station on Sun
River at Sun River, maintained July 31, 1905, to October 5, 1912, gave
results for practically the same drainage area.

GaeE.—Chain gage on highway bridge; read by Arthur Woods, employee of
United States Bureau of Reclamation.

DiscHARGE MEASUREMENTS.—Made from cable located 500 feet below gage or
by wading.

CHANNEL AND coNTROL.—Bed of stream composed of gravel and rocks; fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.5 feet May
17 (discharge, 5,950 second-feet); minimum stage, 3.39 feet September
28-30 (discharge, 106 second-feet).

1905-1924: Mazximum stage recorded, 13.4 feet June 7, 1908 (discharge,
18,400 second-feet); minimum stage, 2.99 feet November 8 11, and 12, 1919
(discharge, 49 second-feet).

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 station.
In addition there are the Fort Shaw and Pishkun Canals of the United States
Bureau of Reclamation and a few small ditches constructed since #he adjudi-
cation. ,

REGurLaTION.—Willow Creek Reservoir has a capacity of 16,640 acre-feet.

Accuracy.—Stage-discharge relation affected slightly by change in low-water
control and by ice. Two rating eurves which are identical above gage height
5.1 feet are used during year. One, applicable for open channel October 1
to June 15, is well defined between 240 and 5,400 second-feet. The other
applicable after June 15, is well defined between 80 and 5,400 second-feet.
Gage read once daily to nearest tenth, October 1 to July 23; after that date
to hundredths usually twice daily. Daily discharge ascertained by apply-
ing daily gage height to rating table. Records, except for period January
31 to February 14 when stage-discharge relation may have been affected
by ice, good.
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Discharge measurements of Sun River at Fort Shaw, Moni., during the year ending

September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-tt. Feet | Sec.-jt. Feet | Sec.-ft.
Oct. 6___.___.__ 3.94 308 || May 28 _______. 6. 20 2,140 || Aug. 21____.____ 3.86 227
Apr. 26 ... 5.04 916 || June 25._____._. 5,57 l 1,390

Duily discharge, in second-feet, of Sun River at Fort Shaw, Mont., for the year end-

ing September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. ['Mar. | Apr. | May | June | July | Aug. | Sept.
286 499 525 375 286 | 1,640 | 1,420 975 166 152
286 525 473 375 286 | 2,180 | 1,640 821 222 140
286 525 473 329 329 | 2,800 | 1,890 748 247 128
286 525 448 329 329 | 8,760 | 1, 760 748 247 128
286 525 423 329 352 | 3,040 | 1,580 936 247 117
286 525 399 329 375 | 2,640 | 1,530 821 247 128
473 473 375 329 423 | 2,330 | 1,420 748 229 128
580 473 375 | 329 423 | 2,480 | 1,640 612 196 128
700 473 375 | 329 473 | 2,800 | 1,640 491 247 128
638 473 423 i 375 499 | 3,200 | 1, 580 435 247 128
638 473 473 375 525 | 3,760 | 1,700 383 247 152
609 473 525 329 580 | 4,420 | 2,180 359 222 152
580 473 638 329 638 | 4,590 | 2,480 251 196 1562
525 473 764 329 638 | 4,420 | 2,640 215 |~ 219 152
525 473 638 329 609 | 4,500 | 2,830 199 247 196
473 473 525 329 580 | 5,270 | 2,800 142 267 196
473 473 423 329 580 | 5,950 | 2,880 108 267 128
473 473 375 329 580 | 5,270 | 2,330 183 283 128
473 473 329 329 526 | 4,760 | 2,100 251 267 128
525 473 329 329 499 | 4,000 | 1,820 169 247 128

329 580 | 3,440 | 1, 640 169 229 128
329 700 | 3,280 | 1,530 233 229 128
329 764 | 3,280 | 1,530 199 229 128
329 900 | 2,800 | 1,380 215 212 117
329 938 | 2,800 | 1,280 271 2056 128
329 11,060 | 2,960 | 1,320 279 180 128
286 | 1,140 | 2,640 | 1,140 259 180 128
286 | 1,140 | 2,180 | 1,100 267 169 106
286 | 1,140 | 1,890 | 1,060 A7 161 106
286 | 1,180 | 1,480 | 1,020 189 140 106
246 | 1,480 | 180 | 128 ...

Note.—Discharge not computed Dec. 29 to Jan. 30 because of ice.

Monthly discharge of Sun River at Fort Shaw, Mont., for the year ending Septem-

ber 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
700 286 507 31, 200
526 423 468 27,800
423 423 423 23, 500
764 329 453 26, 100
375 246 327 20, 100
1,180 286 636 37, 800
5, 950 1,480 3, 290 202, 000
2,880 1,020 1, 760 105, 000
975 108 390 24,
283 128 220 13, 500
196 106 134 7,970
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.

WILLOW CREEK NEAR AUGUSTA, MONT.

LocarioN.—In NW. }{ SW. 14 sec. 26, T. 21 N., R. 7 W., at Clark Co. ranch,
just below mouth of Little Willow Creek and 7 miles northwest of Augusta,
Lewis and Clark County.

DRrAINAGE AREA.—Not measured.

REcorDs AvaILABLE.—June 8, 1905, to May 14, 1911; April 1, 1912, to Sep-
tember 30, 1924.

Gaee.—Chain gage on right bank, 300 feet back of Thomas Clark’s house; read
by Thomas Clark.

DiscuArRGE MEASUREMENTS.—Made by wading or from bridge 1,000 feet below
gage.

CHANNEL AND CONTROL.—AnN old dam of timber and rock 20 feet below gage
forms the principal control.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 1.70 feet
April 5-7 and May 8-12 (discharge, 64 second-feet); minimum stage, 0.3
foot September 3—-30 (discharge, 5.0 second-feet).

1905-1911; 1912-1924: Maximum stage recorded, 10.8 feet June 23,
1916 (discharge, 1,150 second-feet); minimum discharge, dry July 17, 1910.

Ice.—Creek is fed by springs; stage-discharge relation not seriously affected
by ice.

Diversions.—Adjudicated water rights above station amount to 36.2 second-
feet from Willow Creek and 42.26 second-feet from tributaries.

REecuraTioN.—None. Willow Creek Dam, 2 miles below station, forms a reser-
voir with a capacity of 16,640 acre-feet, for use on the Fort Shaw unit of the
Sun River project.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined below 200 second-feet. Gage read once daily to half-tenths.
Daily discharge ascertained by applying daily gage height to rating table.
Records good.

The following discharge measurements were made:
May 27, 1924: Gage height, 1.32 feet; discharge, 44.0 second-feet.
July 17, 1924: Gage height, 0.50 foot; discharge, 10.5 second-feet.

Daily discharge, in second-feet, of Willow Creek near Augusta, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June {.July | Aug. | Sept.
16 22 13 10 13 16 28 37 321 18 87 6.2
16 22 13 10 13 16 32 53 32| 16 8.7 6.2
16 24 13 10 14 16 32 56 32| 18 8.7 5.0
16 24 13 10 14 16 53 61 30) 14 8.7 5.0
16 24 12 10 14 18 64 61 30| 14 8.7 5.0
18 24 12 10 14 18 64 58 32| 13 8.7 5.0
16 24 12 10 16 20 64 61 32| 13 8.7 5.0
37 24 10 10 16 20 53 64 32| 12 8.7 5.0
37 22 10 10 16 20 47 64 32| 12 8.7 5.0
28 22 10 10 16 20 42 64 32| 10 8.7 5.0
28 22 10 12 16 20 42 64 32| 10 8.7 5.0
24 22 12 12 16 18 37 64 341 10 7.5 5.0
24 20 13 12 16 16 37 61 37| 10 7.5 5.0
24 20 14 12 14 14 37 61 37| 10 7.5 5.0
24 18 16 12 14 13 32 61 37| 10 7.5 5.0
24 18 16 10 14 13 32 58 347 10 7.5 5.0
24 18 16 10 14 13 32 58 32| 10 7.5 5.0
24 18 14 10 14 14 34 58 30| 10 7.5 5.0
24 18 14 10 16 14 37 58 30| 10 7.5 5.0

18 14 10 16 14 40 58 281 10 7.5 5.0
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Daily discharge, in second-feet, of Willow Creek near Augusta, Mont., for the year
ending September 30, 1924—Continued

Day Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May | June | July | Aug. | Sept.
24 18 13 12 16 13 40 58 28] 10 7.5 5.0
24 16 13 12 18 13 42 58 28|10 7.5 5.0
24 16 13 12 18 13 44 56 281 10 7.5 5.0
22 16 13 10 18 14 42 56 26| 10 7.5 5.0
22 16 13 10 18 14 42 53 24| 10 6.2 50
22 16 13 12 16 14 53 50 221 10 6.2 50
22 14 12 12 16 16 37 44 20| 10 6.2 5.0
20 14 10 12 16 16 37 42 201 10 6.2 5.0
24 14 10 12 16 16 37 37 20| 10 6.2 5.0
22 14 10 12 | 16 34 34 20 8.7 6.2 5.0
22 ... 10 13 ... 4. 32 | e 8.7 6.2 oo

I

Monthly discharge of Willow Creek near Augusta, Mont., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

37 16 22.8 1,400
24 14 19.3 1,150
16 10 12.5 769
13 10 10.9 670
18 13 15.5 892
20 13 15.7 985
64 28 41.6 2,480
64 32 54.8 3,370
37 20 20.4 1,750
18 8.7 1.1 682

8.7 6.2 7.63 469

6.2 5.0 5.08 302
64 5.0 20.5 14, 900

SOUTH FORK OF SUN RIVER AT AUGUSTA, MONT.

LocaTtion.—In NW. 4 SE. 14 sec. 17, T. 20 N., R. 6 W., at highway bridge on
road from Augusta to Craig, half a mile from Augusta, Lewis and Clark
County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—December 2, 1904, to November 15, 1924 (discontinued).

Gage.—Staff gage spiked to crib work of right abutment on downstream side
of bridge; gage installed April 17, 1907, at a different datum; was used during
1907 and 1908; records 1909 to 1923 referred to staff gage. Read by W. J.
Auchard. :

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of gravel; no definite
control. One channel at low and medium stages; at high stages water
overflows right bank a quarter of a mile above gage and there are two to
four channels. Control subject to change at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period Oectober
1, 1923, to November 15, 1924, 2.18 feet April 7 (discharge, 294 second-feet);
minimum stage, 0.24 foot September 22-24 (discharge by indirect method,
2.0 second-feet).

1905-1924: Maximum stage recorded, 6.2 feet June 2, 1908 (discharge,
4,300 second-feet); minimum discharge, no flow during periods in 1910,
1919, and 1921.
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Ice.—Stage-discharge relation affected by ice. Records discontinued December
9 to March 8.

DiversioNs.—Water diverted to irrigate valley land both above and below
station. During dry seasons entire summer flow is utilized.

ReguraTioN.—None. Melting snow in mountains causes small diurnal fluc-
tuation during spring. <

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
backwater from small dam during part of summer. Rating curve well
defined between 25 and 600 second-feet. Gage read once or twice daily
to hundredths, except December 9 to March 8, when records were discon-
tinued. Daily discharge ascertained by applying daily gage height to
rating table October 1 to December 8, March 9 to June 4, July 31 to August
13, and August 26 to September 11. Indirect method for shifting control
used for remainder of records. Records for open channel good; others
poor. .

Discharge measurements of South Fork of Sun River at Augusta, Mont., during the
year ending September 30, 1924

| Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
May 2.ccoccnen 1. 57 150 || June 6. .____.__ 2 (.98 59 Sept. 12..____._ s(.35 5.10
May 27. ... 151 141 {| July 17 ... s, 88 23.7

@ Stage-discharge relation affected by small dam below gage.

Daily discharge, in second-feet, of South Fork of Sun River at Augusta, Mont., for
the period Ociober 1, 1923, to November 15, 1924

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. { Nov.
49 118 80 66| 24 3.0 7.4 74
49 136 76 62| 22 3.0 7.4 78
58 161 72 60§ 17 3.0 8.6 78
62 220 66 62| 15 3.0 8.6 64
82 225 62 58! 14 3.0 9.8 74
89 210 60 9 1 3.01 19 33
244 191 79 80 9.8 30| 15 80
153 187 97 80 9.8 3.0 14 76
121 187 97 73 9.8 3.0 12 76
115 187 97 68| 14 3.0 39 76
112 205 112 621 14 3.0 41 74
109 220 128 59 | 14 50| 46 74
138 231 135 53, 14 4.0 48 74
169 225 131 45| 14 50| 49 74
135 201 129 39| 12 3.0 53 74
118 220 129 36| 12 3.0
107 231 111 26 | 12 3.0
107 215 11 281 1 3.0
101 210 93 30| 12 3.0
101 196 91 25 9.8 3.0
96 205 89 19 9.8 3.0
115 145 87 36 86 2.0
131 142 70 35 8.6 2.0
135 138 77 31 8.6 2.0
115 135 75 31 8.0 5.0
_______ 49 115 128 75 31 5.0 6.2 68 {______.
- 49 118 125 69 33 5.0 6.2 70 |-
- 47 118 112 70 33 5.0 9.8 70 |-
- 47 115 104 72 31 5.0 86| 70 |-
- 49 118 99 72 31 4.0 7.4 72 |
....... 49. oo 87 [oaoo_o 28 4.0 ...} 72 [Lo._.
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Monthly discharge of South Fork of Sun River at Augusta, Mont., for the period
October 1, 1923, to November 15, 192/

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
157 46 86. 4 5,310
89 68 82.2 4, 890
87 66 70.4 1,120
49 43 47.6 2,170
244 49 112 6,
231 87 174 10, 700
1356 60 90.4 5,380
91 19 46.5 2, 860
24 4.0 1L 1
9.8 2.0 3.91 233
72 7.4 45.8 2, 820
80 33 719 2,140

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.

DRAINAGE AREA.—56 squaré miles (measured on topographic maps).

"RECORDS AVAILABLE.—May 26, 1918, to September 13, 1924 (discontinued).

Gage.—Stevens continuous water-stage recorder installed on downstream side
of left abutment of highway bridge and referred to vertical staff gage on
outside of well.

DiscHARGE MEASUREMENTS.—Made by wading or from downstream side of
highway bridge.

CHANNEL AND coNTROL.—Bed of stream is smooth and regular and channel is
free from cross currents. A gravel and cobblestone riffle located about 75
feet below gage forms control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.13 feet at
7.30 p. m. June 17 (discharge, 892 second-feet); minimum stage, 4.00 feet
at 9 a. m. October 4 (discharge, 20 second-feet).

1918-1924: Maximum stage recorded, 7.85 feet June 11, 1918 (discharge,
1,390 second-feet); minimum stage, 3.70 feet December 24, 1920 (discharge,
10 second-feet).

Ice.—Stage-discharge relation seriously affected by ice. Station not operated
during winter.

Diversions.—None.

REcULATION.—Stream subject to regulation by gate operations at Lower Two
Medicine Reservoir, located half a mile above station.

Accuracy.—Stage-discharge relation permanent except when affected by ice.
Rating curve well defined between 20 and 1,200 second-feet. Daily gage
heights are obtained from graph of recorder by inspection or by straight-
line method. Records fragmentary. Daily discharge ascertained by apply-
ing mean daily gage height to rating table, except for periods of no gage
records. Records excellent for period covered by gage heights; others fair.
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Discharge measurements of Two Medicine River near Glacier Park, Mont., during
the year ending September 30, 1924

it
Gage Dis- || Gage Dis- Gage | Dis-
Date height | charge !“ Date height | charge Date height | charge
i I
Feet | Secft. || Feit ™| Sec.-ft. Feet | Sec.ft.
Oct. 13_..__._._ 4.95 i11°| June 10.__. 6.35 545 || Aug. 5. ___. 4.64 KES
May 10....-... 5.93 361 ] July 21_ .. 4.89 104 || Sept. 13. ... 4.23 31

Daily discharge, in second-feet, of Two Medicine River near Glacier
Jor the year ending September 30, 1924

Park, Z'VIont.,

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept
20 68 321 339 78 46
26 68 342 336 K 43
26 68 382 342 75 42
21 68 452 342 74 41
25 68 472 358 7 40
25 125 437 352 69 40
26 182 472 324 87 42
43 239 282 o 41
54 297 597 257 7 39
79 355 515 226 e 38
96 405 519 207 K 36
108 455 560 187 7 35
107 505 174 70 34
109 5565 707 165 68 [ ..

101 7 154 71 .
98 655 830 145 T2 ...
100 706 836 139 T4
97 767 774 131 (i3 PO
94 707 664 121 T4
86 610 597 112 > P

519 539 104

495 483 103

495 441 101

472 407 98

495 382 94

535 368 90

519 368 88

456 366 85

407 355 84

362 345 83

330 | 80

Note.—No gage record and discharge interpolated Oct. 25 to Nov. 3, May 6-9, 11-17.

tinued Nov. 20 to Apr. 19.

Records discon-

Monthly discharge of Two Medicine River near Glaciér Park, Mont.; for the year
ending September 30, 1924

[Drainage area, 56 square miles]

Discharge in second-feet : Ruun-off
Month Per ]
Maximum | Minimum | Mean sqq;are ' Inches | Acre-feet
mile
October_ ... 109 21 71.2 1.27 1.46 4,380
November 1-19_ 68 40 51.5 . 916 i .65 1,940
April 20-30____ 77 62 69.8 1.4 .51 1,520
May...... 757 68 408 7.22 ! 8.32 25, 000
June. 836 321 518 9.22 10. 29 30, 800
July____ 358 80 184 3.27 3.77 1, 300
August_____ 78 47 68.1 1.21 1.40 4,180
September 113 __ ... __ 46 34 39.8 .708 1,030
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TWO MEDICINE RIVER AT FAMILY, MONT.

Locarion.—In NW. 4 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. .

DRrAINAGE AREA.—368 square miles (measured on topographic map).

REcorDs AvarLaBLE.—April 26, 1907, to October 31, 1924 (discontinued).

GageE.—Overhanging chain gage on left bank; read by T. A. Guardipee.

DiscrARGE MEASUREMENTs.—Made by wading near gage or from new hxghvs ay
bridge about 3 miles above gage.

CHANNEL AND CONTROL.—QGravel control practically permanent durlng year.
Banks high and not subject to overflow except during extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to October 31, 1924, 6.05 feet at 7.10 a. m. June 11 (discharge, 3,860
second-feet); minimum stage, 1.90 feet November 28 (discharge, 13 second-
feet).

1907-1924: Maximum stage recorded, 8.15 feet June 9, 1909 (discharge,
7,600 second-feet); undoubtedly higher in June 1908, but as gage washed
out no record was obtained. Minimum discharge, 4.4 second-feet Septem-
ber 6, 7, and 8, 1919.

Ice.—Warm springs enter river above gage so probably this station was not
affected by ice.

Diversrons.—Water is diverted about 2 miles above gage for about 100 acres at
Holy Family Mission farm. Two Medicine Canal diverted 9,422 acre-feet
during 1924 for the irrigation of land near Seville on Blackfeet Indian
Reservation.

ReguraTion.—The Office of Indian Affairs operated gates at dam on lower
Two Medicine Lake during 1924.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 50 and 2,400 second-feet. Gage read to even hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good.

Discharge measurements of Two Medicine River at Family, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge l Date height | charge Date. height | charge
|
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
Oct.12._._...._ 3.13 255 || June 10_ __.______ 5.25 2,100 || Aug. 14._._.____ 2.34 63
May3...coaoo 4.60 1,290 || July 23__.__..__ 2.85 169

Daily discharge, in second-feet, of Two Medicine River at Family, Moni., for the
period October 1, 1923, to October 31, 1924

Day Oct. | Nov. | Dee. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct.
96 200 52 693 749 496 90 29 30
90 172 52 992 763 468 79 27 40
90 151 52 | 1,240 680 440 73 27 50
86 141 56| 1,780 1,030 412 70 25 58
90 130 81| 1,370 | 2,220 384 64 4 59
94 136 146 | 1,110 2,520 357 64 23 56
96 114 471 | 1,280 2,180 332 59 22 50

389 100 422 | 1,240 | 2,520 336 92 20 52
778 86 344 | 1,410] 3,120 292 123 20 53
580 98 3151 1,510 | 3,360 284 92 19 56
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Daily discharge, in second-feet, of Two Medicine River at Family, Mont., for the
period October 1, 1923, to October 31, 192/—Continued

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct.
284 90 288 | 1,810 | 3,660 255 77 17 56
215 84 451 | 1,780 | 3,560 2556 66 19 59
197 94 557 1 1,780 | 3,400 232 77 22 56
188 82 503 | 1,850 | 3,460 200 68 20 53
180 76 357 1,950 | 3,120 206 63 22 52
166 90 332 | 2,520 2,720 188 68 26 54
169 86 300 1 2,370 | 2,330 191 66 29 54
177 84 284 | 1,850 , 030 182 63 33 52
182 77 262 | 1,640 | 1,670 172 58 37 56
191 73 252 | 1,340 | 1,450 148 53 33 52
191 59 Y IS 238 | 1,200 | 1,160 136 50 22 46
200 47 7] P 366 | 1,110 | 1,030 158 50 24 50
232 77 71 63 461 | 1,110 9 139 47 25 53
200 94 77 70 422 | 1,090 838 134 44 27 47
185 77 73 64 375 | 1,160 778 127 41 30 52
180 77 68 50 412 | 1,130 660 119 39 28 47
177 35 68 52 568 | 1,010 598 112 36 27 44
161 14 73 54 487 904 540 106 37 27 52
161 21 77 59 422 904 557 98 36 25 48
185 29 73 58 436 823 524 94 33 25 50
255 |oceoeooe 68 48 (... ‘ 778 J ........ 88 ) 1 IR

Norte.—Discharge interpolated July 1-5. Records discontinued Jan. 1 to Mar. 22,

Monthly discharge of Two Medicine River at Family, Mont., for the period October
1, 1923, to October 31, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1923

OCtODOT - o e 778 86 209 12, 900
November. - 200 14 89.8 , 340
215 19 74.3 4, 570
70 48 57.6 1,030
56 52 326 19, 300

2,520 693 | 1,380 ,
3, 660 524 | 1,800 107, 000
496 88 230 14, 100
123 31 61.6 3,790
37 17 25.1 1,490
68 30 51.8 3,190

MARIAS RIVER NEAR SHELBY, MONT.

Locarron.—In sec. 20, T. 31 N., R. 2 W., at highway bridge 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
September 30, 1922, and March 21, 1923, to September 30, 1924.

Gage.—Stevens water-stage recorder installed March 21, 1923, on downstream
side of pier on left bank; datum not changed.

DisCcHARGE MEASUREMENTS.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders; control
shifts occasionally. Left bank steep and high; not subject to overflow.
Right bank gently sloping; subject to overflow at extreme stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.00 feet
abt 5 p. m. June 17 (discharge, 6,240 second-feet); minimum stage, 2.40 feet
April 1 (discharge, 199 second-feet).

1902-1907; 1911-1924: Maximum stage recorded, 14.9 feet June 24,
1907 (discharge, 29,500 second-feet); minimum stage, 1.5 feet August 20,
1919 (discharge, 10 second-feet.)

Ice.—Stage-discharge relation affected by ice.

Diversions.—The Valier-Montana Land & Water Co.’s Carey Act project and
the Blackfeet project of the United States Bureau of Reclamation divert
water from the principal tributaries above this station; also a number of
smaller private diversions.

REcuraTiON.—Water is stored in reservoirs on tributaries above station, the
principal ones being Two Medicine on Two Medicine River, Four Horns
on Badger Creek, Swift Dam on Birch Creek, and Lake Francis on Dupuyer
Creek.

" Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
curves used for year, one applicable October 1 to June 15 and the other
June 16 to September 30. They are both well defined below 6,200 second-
feet. Daily gage heights obtained from graph of Stevens recorder by inspec-
tion or by straight-line method October 1 to December 2, March 5 to April
1, April 19 to May 27, June 17 to July 3, July 26 to September 30. Daily
discharge for these periods ascertained by applying mean daily gage height
to rating table. Mean discharge for periods of no gage height ascertained
by combining flow of the four tributaries and computing mean flow by
8-day periods. Records for days of gage readings are good; others fair.

Discharge measurements of Marias River near Shelby, Mont., during the year
ending September 30, 1924

[

dage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
i
Feet | Sec.-ft. Feet | Sec.-fi. Feet | Sec.ft.
Mar. §oeeeeccann 3.0 5. May 11 5,26 2,830 || Aug. 24 _.___.__ 2.75 370
if;t. 3.55 6.98 6,170 || Sept. 19._.__.__. 2.46 253
ay 4,76 3.05 ' 539

Daily discharge, in second-feet, of Marias River near Shelby, Mont., for the year
ending September 30, 192/

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
203 | 1,310 1, 400 425 296
1,660 1,390 439 300
2,220 : 1,390 430
2, 960 425 276
3,320 |} 2,560 416 268
320
600 i 2
2, 600 21
2,580 Lo | 450 284
2,710 476 284
2,800 495 280
o -1
3,5
3,630 |{ 040 a21 280
880 | 3,630 416 280
3,690 65| 49| 27
3,720 534 264
4,450 | 6,110 510 253
4,390 | 5,530 491 268
825 | 4,030 | 3,860 } 430 436 264
802 ) 3,490 | 3,140 407 257
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Daily discharge, in second-feet, of Marias River near Shelby, Mont., for the year
ending September 30, 1924—Continued

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
334 773 | 3,090 | 2,690 398 268
334 752 2,850 | 2,370 385 268
330 840 | 2,820 | 2,180 430 389 264
325 1,060 | 2,710 | 1,960 381 245
325{ 1,130, 2,540 | 1,760 363 237
320 | 1,060 | 2,630 | 1,610 510 346 249
243 | 1,100 | 2,500 | 1,520 491 334 249
228 | 1,370 1,450 481 329 264
217 | 1,400 1,960 1,430 462 321 264
213 | 1,330 ? 1,390 439 300 257
b1 8 PN | I R 435 300 |-ooo-

NoTE.—Stage-discharge relation affected by ice and discharge interpolated Nov. 29-30. Records dis-
continued because of ice Dec. 3 to Mar. 4. No gage-height record Apr. 2-18, May 28 to June 16, and July 4
to 25. Discharge estimated from combined fiow of four tributaries above Shelby and braced ﬁgutes represent -
estimated mean discharge for periods indicated.

Monthly discharge of Marias River near Shelby, Mont., for the year endmg Sep-
tember 30, 192}

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1,230 251 590 36, 300
500 217 407 24, 200
325 235 280 1,110
609 206 371 19, 900
1,400 203 771 45, 900
4,450 1,310 2,890 178, 000
6,110 1,390 3, 260 194, 000
1,400 430 725 44, 600
549 300 419 25, 800
360 237 270 16, 160

MARIAS RIVER NEAR BRINKMAN, MONT.

Locarion.—In NW. 14 sec. 21, T. 29 N., R. 8 E,, at Brinkman’s ranch, 21 miles
south of Inverness on Great Northern Railway and 4 miles from Brinkman
post office, Hill County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—October 6, 1921, to September 30, 1924.

Gacee.—Overhanging gage on right bank about 500 feet downstream from ranch
house; read by C. H. Brinkman.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders. Sand
bar just above the pool over which gage is located. Left bank high and clean.
Right bank clean and subject to overflow only at extremely high stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.60 feet at
June 17 (discharge, 6,380 second-feet) ; minimum stage, 1.06 feet September
25-27 and 29 (discharge, 223 second-feet).

1921-1924: Maximum stage recorded, 5.60 feet June 17, 1924 (discharge,
6,380 second-feet) ; minimum stage, 0.90 foot October 9-12, 1921, and Nov-
vember 14, 1922 (discharge, 165 second-feet).

Ice.—Stage-discharge relation affected by ice.

DiversioNns.—Numerous diversions are made for irrigation from tributaries above

" this station, the principal ones being those for the Blackfeet project and for
the Valier Carey Act project.
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RecurarioNn.—The principal storage reservoirs are Two Medicine Reservoir on
Two Medicine River, Four Horns Reservoir on Badger Creek, Swift Reservoir
on Birch Creek, and Lake Francis Reservoir on Dupuyer Creek.

Accuracy.—Stage-discharge relation permanent, except when affected by ice.
Curve well defined between 150 and 6,000 second-feet. Gage read to hun-
dredths twice daily. - Daily discharge determined by applying mean daily
gage height to rating table except during ice-affected periods. Records
good except for December, for which records are fair.

Discharge measurements of Marias River near Brinkman, Mont., durmg the yea,r
ending September 30, 1924

Gage Dis- Ga Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
1.26 310 || June 18___ .. 5,35 5,910
175 612 || Aug. 25 ... 1.30 345
3.62 2,920

Daily discharge, in second-feet, of Marias River near Brmkmcm, Mont., for the
year endzng September 30, 1924

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
1,330 | 2,0308 2,320 397 269
1,270 | 1,930 | 2,110 426
1,380 | 1,860 | 1,980 397 248
1,840 | 2,040 1,930 397 239
2,560 | 2,240 | 1,890 397 243
3,190 | 2,390 | 1,900 403 243
2,950 | 2,830 | 1,780 403 243
2,620 | 3,530 | 1,720 426 239
2,590 | 5,090 | 1,620 415 243
2,650 | 5140 | 1,380 403 239
2,770 | 4,240 | 1,200 426 239
2,800 | 4,200 1,090 478 239
3,190 | 4,750 982 466 | 239
3,420 | 5,390 795 451 235
3,470 | 5,810 665 465 248
3,520 | 6,300 683 498 243
3,500 | 6,380 674 565 252
4,010 | 6,000 640 710 248
4,150 | 5,520 622 235
3,900 | 4,900 572 492 231
3,530 | 4,29 550 458 235
3,190 | 3,820 535 375 239
3,020 | 3,470 520 349 231
2,960 | 3,20 505 322 227
2,920 | 3,070 558 329 223
2,830 2,920 520 206 223
2, 920 ; 2, 660 505 315 223
2,830 . 2,480 451 291 231
2,520 i 2,340 421 273 223
2,310 | 2,320 397 256 235
2,170 ... 380 265 | ____._.

Nore.—8Stage-discharge relation affected by . ice; dxscharge interpolated Dec. 1; discharge not com-
puted Dec. 27-31. ‘Records discontinued Dec. 27 to Mar

63482—28




58

SURFACE WATER SUPPLY, 1924, PART VI

Monthly discharge of Marias River near Brinkman, Moni., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum [ Mean
October e eem 960 231 522 32,100
November. ... 512 329 425 25, 300
December 1-26.__ 451 256 349 18, 000
March 23-31 . o iaaes 421 273 335 5,980
April_ . 1,420 260 831 49, 400
May__ 4,150 1,270 2,850 175, 000
June. . 6, 380 1, 860 3,780 225, 000
July.. 2,320 380 1,030 63, 300
Aungust. . 710 256 410 25, 200
September. _ e 269 223 239 14, 200

BADGER CREEK NEAR FAMILY, MONT.

Locamion.—In NE. 14 sec. 19, T. 31 N., R. 8 W., at highway bridge 4 miles
east of Family, Glacier County.

DRAINAGE AREA.—241 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 20, 1907, to December 15, 1924 (discontinued).

Gaae.—Chain gage on upstream side of highway bridge; read by Mrs. A. C. Guith
and T. A. Guardipee.

DiscHARGE MEASUREMENTS.—Made from highway bridge at gage or by wadmg
near gage.

CHANNEL AND cONFROL.—Two channels at medium and low stages; several chan-
nels at high stages. Banks are low and subject to overflow above gage.
Control slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to December 15, 1924, 6.35 feet June 14 (discharge, 1,460 second-feet);
minimum stage, 4.10 feet March 31 and April 1 (discharge, 45 second-fees).

1907-1924: Maximum stage recorded, 6.30 feet June 12, 1917 (discharge,
1,910 second-feet); minimum stage, 3.50 feet August 19, 1919 (discharge,
2.0 second-feet).

Ice.—Stage-discharge relation seriously affected by ice.
during winter.

Diversions.—United States Bureau of Reclamation canal diverts natural flow of
Badger Creek above gage to irrigate land in eastern part of the Blackfeet
Indian Reservation north of Birch Creek.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
rating curves used during period; one applicable October 1-11, 1923, is
fairly well defined between 100 and 500 second-feet; the other applicable
October 12 to December 30, 1923,-and March 23 te July 18, 1924, and
indirectly applicable July 19 to December 15, 1924, is well defined between
100 and 1,000 second-feet. Gage read to nearest half-tenth twice dally
Daily discharge ascertained by applying mean daily gage height to rating
table; indirect method used October 8-10 and July 19 to December 15, 1924.
Records for open channel good, others fair.

Records discontinued

Discharge measurements of Badger Creek mnear Family, Mont., during the year

ending September 30, 192/

r Gage Dis- * Gage Dis- Gage | Dis-
Date height | charge Date heizht | charge Date height | charge
Feet Sec.-ft. Feet | Sec.-fi. Feet | Sec.-ft.
May 3........ 38 626 || July 23__._.._. 4.52 169 || Sept.12.____.._ 4.26 18
June 10.____.__ ! 5 45 682 || Aug. 14._______ 4.30 141
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Daily discharge, in second-feet, of Badger Creek near Family, Mont., for the period
October 1, 1923, to December 15, 192/

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

Nov. | Dec.

122 142 74
122 142 82

45 245 446 433 123 123

122 126 57 645 466 331 126 120
122 126 57 800 720 320 126 120
122 126 57 570 645 320 129 120
122 126 64 570 433 320 129 17
122 120 120 585 366 133 117
406 111 133 630 645 224 166 17
564 111 111 660 536 213 162 114
380 111 96 760 585 202 136 114
292 96 0 176 816 760 194 139 114
224 96 194 | 1,010 | 1,030 104 139 114
104 111 152 965 | 1,250 194 142 114
194 102 133 840 | 1, 460 187 142 114
187 96 133 864 | 1,360 166 176 111
176 96 136 | 1,100 | 1,250 159 156 m
176 129 | 1,030 | 1,030 159 156 111
176 114 880 159 156 105
159 114 760 720 156 136 96
142 L) ) PR 114 720 630 146 136 96

159 82 69 180 608 142 129 96
159 69 57 190 535 421 139 129 96
153 69 57 257 500 403 129 126 96
133 69 57 236 466 362 123 126 96
126 65 50 228 446 362 120 126 96
142 |..o.o. 65 45 [ ... 433 | 120 123 |eeeeeen

NoTE.—Stage-discharge relation affected by ice and discharge estimated Dec. 3-19 and 30-31, 1923,
Record discontinued because of ice, Jan. 1. to Mar. 22, 1924. No gage-height record Nov. 11-25, 1924,

Montlily discharge of Badger Creek n’éar Family, Mont., for the period October 1,

1923, to December

15, 1924

Month

Discharge in second-feet

Run-off in
acre-feet
Maximum | Minimum | Mean

554 122 188 11, 600
142 82 1 6,310
91 65 73.1 4,490

69 45 60.2 1,070
257 45 134 7,970
1,100 245 |- 688 42,300
1, 460 362 681 40, 500
433 120 205 12, 600
176 123 137 8,420
123 96 108 6,430
111 82 86.5 5,320
176 82 1 3,150
117 82 92.8 2,760
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BIRCH CREEEK AT SWIFT DAM, NEAR DUPUYER, MONT.

Locarion.—Near southwest corner of sec. 23, T.,28 N., R. 10 W, just below
Swift Dam, 20 miles west of Dupuyer, Pondera County, and 34 miles south-
west of Valier.

DRAINAGE AREA.—T75 square miles (measured on topographic maps).

RECORDS AvaILABLE.—March 26, 1913, to September 30, 1924.

Gaae.—~—Vertical iron gage on right bank 800 feet below dam; read by E. G..
LaGrande. Overflow from spillway is referred to staff gage set vertically in
concrete stilling box at west end of spillway crest. Zero of gage is at eleva-
tion of spillway crest, 4,947.00 feet sea-level datum.

DISCHARGE MEASUREMENTS.—Made from footbridge 300 feet above gage or by
wading. )

CHANNEL AND cONTROL.—Channel composed of clean, coarse gravel and boulders.
Banks high at gage; not subject to overflow. Spillway is a conecrete crest
2.0 feet wide and 379 feet long with channel leading from it eut in rock
through a small pass north of dam.

EXTREMES OF DISCHARGE.—Maximum discharge, 1,260 second-feet June 15;
minimum discharge, 6 second-feet October 30 to March 6 and August 31 to
September 4.

1913-1924: Maximum discharge, 5,275 second-feet June 21, 1916; mini-
mum discharge, no flow October 2, 1918, and January 2, and 3, 1920. Mini-
mum flow controlled and maximum partly regulated by valves at dam.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Two small ditches divert water just below dam and above gage;
known locally as Cole ditch and Jones ditch.

REcuraTioN.—Flow is regulated by operation of gates at dam, except during
periods of extremely high stages when water flows in overflow channel.

Accuracy.—Stage-discharge relation permanent during year, except when
affected by ice. Rating curve well defined between 5 and 500 second-feet.
Rating curve for spillway well defined between 100 and 500 second-feet.
Gage read from two to six times daily. Daily discharge ascertained by
applying mean daily gage height to rating table and combining the flow
through valves with overflow from spillway, except as explained in footnote
to daily-discharge table. Records good.

CoorERaTION.—Complete data furnished by Valier-Montana Land & Water
Co.

Discharge measurements of Birch Creek ai Swift Dam, near Dupuyer, Mont., during
the year-ending September 30, 192/

Outlet channel Spillway channel
Ga Dis- Ga Dis-
Date height | charge Date height | charge
Feet | Sec.-ft. Sec.-ft.
Dec. 11 1.70 5.9 76.6
. 3.20 357 342 .
2.94 238 229
2,20 41. 6 452
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Combined daily discharge, in second-feet, of Birch Creeck,oullel channel and spill-
;ogg4at Swift Dam, near Dupuyer, Monl., for the year ending September 30,

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
10 162 279 257 396 6
10 225 301 257 396 - 6
11 313 314 246 6
11 361 352 372 6
6 11 266 279 236 372 14
12 266 267 227 352 29
12 289 327 207 284 34
13 313 279 198 40
69 351 245 190 238 46
86 394 302 164 238 46
7 J 92 491 509 173 238 46
7 92 543 818 164 238 46
7 112 525 | 1,020 156 238 46
8 106 508 | 1,220 156 238 142
6 8| ¢9| o&62|1,260] 232| 238| 238
8 6 8| 105 73|1000| 207 238| 238
8 86 673 839 238 238
8 86 525 6565 312 238 238
8 86 456 509 342 238 238
8 69 366 474 342 238 238
8 69 339 440 350 238 238
8 1056 380 396 374 238 238
8 118 365 366 372 238 238
8 132 327 340 372 238 238
8 118 365 328 372 238 238
8 132 352 315 372 238 238
9 162 301 302 372 238 238
9 162 302 372 238 238
10 143 256 268 372 238 238
....... 10 132 245 268 383 132 197
_______ 10 joeooo| 256 |._._...] 396 R

NoTE.—Above table shows total flow through outlet valves and over spillway. Water flowing in spill-
way channel, Mar. 11 to July 22. Hourly-discharge method used to determine mean discharge for day, on
account of changes in valve (gnmgs Oct, 8, 13-15, 29, July 15, 17, 18, 21, 30, Aug. 6-8, 30, Sept. 5, 6, 14, 16,
and 80. Valve opening not changed and flow practically constant in cutlet channel, Oct. 30 to July 14;
braced figures represent mean discharge for periods indicated.

Combined monthly discharge of Birch Creek oullet channel and spillway at Swift
Dam, near Dupuyer, Moni., for the year ending September 30, 1924

Discharge in second-feet

Run-off in

Month acre-feet

Maximum | Minimum | Mean
1.5 707
6 357
6 369
6 369
6 345
7.5 461
81.7 4,860
380 23, 400
487 29,

281 17, 300
256 15, 700
143 8,510
140 101, 000

NoTE.—Monthly run-off, in acre-feet, in the spillway channel as follows: Mar. 11-31, 92; April, 4,500;
May, 23,000; June, 28,500; July 1-22, 5,670.
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BIRCH CREEK NEAR DUPUYER, MONT.

LocarioN.—In sec. 28, T. 29 N., R. 8 W., at Kepple ranch, half a mile above
head gates of B Canal of the Valier-Montana Land & Water Co., 12 miles
northwest of Dupuyer, Pondera County, and 20 miles above mouth of
Dupuyer Creek.

DRAINAGE AREA.—110 square miles (measured on topographic maps).

RECORDS AvAILABLE.—July 25, 1907, to September 30, 1924.

Gace.—1-inch square steel bar graduated to tenths and driven securely into bed
of stream; also staff gage in well in bank at same section; read to hundredths
once daily by Wade Starleigh.

DiscaARGE MEASUREMENTS.—Made by wading or from cable 400 feet below
gage.

CHANNEL AND coNTROL.—Channel composed of clean gravel; control is gravel
bar about 250 feet below gage, slightly shifting. Banks are of medium
height, covered with brush, and subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.32 feet at®
June 15 (discharge, 1,290 second-feet); minimum discharge, 4.0 second-
feet on December 1.

1907-1924: Maximum stage recorded, 10.0 feet June 21, 1916 (discharge
estimated, 5,000 second-feet); minimum discharge recorded, 3 second-feet
April 7, 1921.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Two or three small ditches divert above station.

RecuraTioN.—Flow is largely controlled by operation of gates at Swift Dam 12
miles upstream, total capacity of reservoir, 30,000 acre-feet.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
changing control. Three rating curves used during open-channel season.
The first, applicable October 1-14, is well defined between 10 and 850 sec-
ond-feet. The second, applicable October 15 to November 30 and April 8 to
June 15, is well defined between 20 and 1,300 second-feet; the third, used
June 18 to September 30 is fairly well defined. Gage read to hundredths
once daily. Daily discharge ascertained by applying daily gage height to
rating table except as noted under footnote to table of daily discharge.
Records for open channel good, others fair.

CooreraTioN.—Complete records furnished by the Valier-Montana Land &
Water Co.; computations slightly revised to conform to Geological Survey
rules.

Discharge measurements of Birch Creek near Dupuyer, Mont., during the year
ending September 30, 1924 .

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date beight | charge

Feet | Sec.-ft. Feet | Sec.ft. Sec.-ft.

] P e T B

e e - -

¢2.96 7.5 6.22 697 361

s3.18 8.2 5.44 380 247

¢ Iee on control, gage heights are readings on winter gage.
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Daily discharge, in second-feet, of Birch Creek near Dupuyer, Mont., for the year
ending Sepiember 30, 1924

-~
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

22 16 4 10 10 7 15 188 307 330 392 43
22 9 5 10 9 7 17 268 326 316 396 30
22 8 6 10 8 8 13 361 346 299 362 44
21 9 6 10 8 8 14 480 367 202 362 41
22 7 6 10 8 8 19 408 329 282 362 39
22 8 6 9 8 8 22 352 290 273 362 34
22 6 6 9 8 7 22 332 361 263 306 33
47 8 7 9 8 9 22 332 352 248 319
27 7 7 9 8 8 21 370 323 231 248 36
22 6 7 9 8 7 21 395 361 220 246 38
15 6 8 9 8 6 23 465 519 207 240 40
17 6 8 8 8 8 73 523 763 202 | 240 40
16 6 8 8 8 7 100 527 | 1,020 199 240 41
21 5 9 7 7 8 108 507 | 1,210 197 240 45
20 5 9 7 7 8 110 503 | 1, 187 | 246 188
20 5 9 7 7 8 96 622 | 1,210 260 243 215
20 5 8 7 7 9 88 695 970 251 292 226
19 5 8 7 7 8 95 604 862 302 240 226
20 5 8 7 7 8 93 515 710 340 237 234
19 5 8 7 7 8 95 425 614 340 234 228
17 5 8 7 7 9 88 382 518 340 231 228
24 5 10 7 7 9 102 395 486 373 228 226
24 5 12 7 7 8 139 1 451 370 226 226
19 5 12 8 7 9 156 376 421 370 226 228
15 5 12 8 7 8 141 401 404 366 226 228
14 5 1 8 7 8 143 398 | 392 358 223 228
13 &5 11 9 7 8 165 343 385 358 223 234
15 5 1 10 7 8 192 326 366 362 223 234
13 ] 11 10 7 8 1 307 356 366 220 237
13 5 1 1 8 8 161 285 | 340 366 220 237
13 oo 11 10 [oo.. - 7 I 200 |- 392 62 oo

NotE.—Stage-discharge relation affected by ice; discharge estimated, Oct. 29-31; discharge computed by

interpolation between the discharge measurements and
ggge; F‘}% read and discharge interpolated Aug. 20-22; disch:
, 11-15.

nown flow at Swift Dam, Dec. 3 to Mar. 31.
arge determined from flow in B Canal, Sept. 1,

Monithly discharge of Birch Creek near Dupuyer, Mont., for the year ending Septem-
ber 30, 192/

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

47 13 19.9 1,220
16 5 6.23 371
12 4 8.48 521
10 7 8.48 521
10 7 7. 56 434
9 6 7.94 488
192 13 84.2 5, 010
695 188 412 25, 300

1,290 307 5556 y
187 299 18,400
396 62 263 16, 200
237 30 139 8,270
1,260 4 151 110, 000
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DUPUYER CREEK NEAR VALIER, MONT.

Locarion.—In NE. 14 see. 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 Francis
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.

DRrAINAGE AREA.—Not measured.

Recorps AvatLaBLE.—July 17, 1912, to September 30, 1924.

Gage.—Vertical steel staff on right bank, 1,000 feet above diversion dam; read
by C. S. Mendenhall.

DiscnArRGE MEASUREMENTS.—Made by wading at low stages. High-water meas-
urements made from cable 1,400 feet above gage or from bridge 5 miles below
gage.

CHANNEL AND coNTROL.—Bed of stream composed of fine gravel; right bank
high and steep; left bank slopes gradually and overflows only at flood stage.
A gravel bar about 400 feet below gage forms control at medium and low
stages; not permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.32 feet at
9 a. m. June 15 (discharge, 351 second-feet); minimum discharge, 6 second-
feet January 4 (estimated on account of ice).

1912-1924: Maximum stage recorded, 6.5 feet June 21, 1916, determined
by level from floodmarks (discharge, 2,180 second-feet); no flow September
19, 1919.

Ice—Stage-discharge relation affected by ice.

DivERrsioNs.—A number of small diteches divert water for irrigation from Dupuyer
Creek and tributaries. Many of the numerous water right filings have been
perfected by use.

ReGuLaTION.—Operation of head gates along the creek partly controls flow.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Three
rating curves used during year are fairly well defined; the first applicable
October 1-81, the second for open-channel condition November 1 to July 5,
and the third July 31 to September 30. Gage read to hundredths once daily.
Daily discharge ascertained by applying gage height to rating table except
during ice periods; shifting-control method used July 6-30 because of moss.
Records for open channel good; others fair.

CooreraTioN.—Complete data furnished by Valier-Montana Land & Water
Company.

Discharge measurements of Dupuyer Creek near Valier, Mont., during the year
ending September 30, 192}

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
8.8 || Apr.4 .. . 3.2 56.1 | July*0 ... 3.21 50.9
11.0 | Apr. 9. | 3.4 95.8 || July 30 . _...__. 3.05 24.2
53.2 || June 9 __ | 3.83 199 Aug. 22._._.... 314 33.0
68 June 13 _.___._. 4.07 278

o Stage-discharge relation affected by ice.

Nore.—All measurements, except that of Aug. 22, made by engineers of Valier-Montana Land & Water'
Co. During the lstgsummer heavy growth of moss on control affected stage-discharge relation.
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Daily discharge, in second-feet, of Dupuyer Creek near Valier, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
60 18 8 30 42 26 79 62 100 22 18

36 60 20 8 50 33 52 87 57 105 25 18
35 57 20 8 40 31 49 124 49 79 25 17
33 59 20 6 30 30 55 132 51 73 27 16
33 57 20 8 25 37 44 130 66 78 26 15
33 54 20 12 25 24 73 124 59 67 26 18
33 50 12 10 30 28 134 112 62 25 16
158 52 15 8 25 33 140 107 210 57 28 16
160 52 12 8 40 37 100 1071 210 57 41 12
133 49 10 8 45 38 107 237 52 41 9
121 48 10 8 50 39 89 112 228 48 37 12
104 48 10 6 60 39 75 122 243 48 33 12
93 49 12 6 65 35 87 127 | 261 44 29 9
87 46 12 8 60 30 83 127 | 286 40 28 13
79 47 18 11 50 36 75 122 351 38 36 12
77 47 20 11 40 33 66 122 342 30 39 12
46 20 10 30 29 64 124 | 308 30 45 9

73 44 20 10 30 25 59 124 271 29 66 9
71 46 20 10 30 22 59 122 246 32 50 14
65 47 15 8 20 27 57 117 222 30 38 11
64 40 15 8 30 27 55 107 192 27 36 11
62 40 12 10 35 29 56 91 178 32 36 11
73 40 12 10 30 27 64 98 167 43 33 10
69 49 15 10 35 66 89 161 38 27 10
65 49 12 10 30 31 66 87 140 35 28 10
62 49 10 10 30 28 62 87 140 30 27 12
64 30 10 12 70 21 59 81 132 28 24 12
64 48 10 12 45 22 75 79 117 26 25 12
48 25 8 12 45 22 81 7 122 25 24 11
44 20 8 15 |oooooae 25 81 71 112 24 19 10
67 {ecmne-- 8 18 oo 22 ... 66 (... 22 20 | oeeee

NoTE.—Stage-discharge relation affected by ice Oct. 31, Nov. 7, 21-23, 27, Nov. 29 to Mar. 13, Mar. 15-17,

20-23, 27, and 29; daily discharge estimated.

Monthly discharge of Dupuyer Creek mear Valier, Mont., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
160 33 71.2 4,380
60 20 46.9 2, 790
20 8 14.3 879
18 6 9. 64 593
70 20 38.8 2,230
42 21 30.0 1,840
140 26 71.5 4, 250
132 66 1056 6, 460
351 49 177 10, 500
105 22 45.9 2,820
66 19 31.8 1,960
18 9 12.6 750
351 6 54.4 39, 500

CUT BANK CREEK NEAR BROWNING,

MONT.

Location.—In NW. 14 sec. 15, T. 33 N,, R. 11 W, on Blackfeet Indian Reserva-
tion, on left bank 100 feet above highway bridge on Browning to Babb
trail, 6 miles north of Browning, Glacier County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 17, 1918, to October 31, 1924 (discontinued).
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Gage.—Stevens continuous water-stage recorder in wooden shelter on left bank
100 feet above highway bridge.

DiscHARGE MEASUREMENTsS.— Made from downstream side of highway bridge or
by wading.

CuANNEL AND coNTROL.—Control is sandstone ledge and boulders 40 feet below
gage; shifts. Channel straight 75 feet above and 125 feet below gage.
Banks are high and are not overflowed except at very extreme stages. Two
small channels on right bank carry water at high stages.

EXTREMES OF DISCHARGE.— Maximum stage recorded during period October 1,
1923, to October 31, 1924, 4.06 feet at noon June 15 (discharge, 829 second-
feet); minimum stage, 1.12 feet at 8 a. m. September 26 (discharge by indirect
method, 21 second-feet).

1918-1924: Maximum stage, 4.82 feet June 5, 1922 (discharge, 1,270
second-feet) ; minimum stage, 0.25 foot September 19, 1919 (discharge, 10
second-feet).

fce.—Stage-discharge relation affected by ice. Records discontinued during ice
period. -

DrversioNs.~—None.

ReEguLAaTION.—None.

Accuracy.—Stage-discharge relation affected by ice and shifting control. One
rating curve, well defined between 25 and 900 second-feet, is applicable
directly or indirectly for the period. Gage heights determined from graph
of Stevens water-stage recorder by straight-line method. Daily discharge
ascertained by applying mean daily gage height to rating table; shifting-
control method used July 6 to October 31, 1924. Records good.

Discharge measurements of Cut Bank Creek near Browning, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge ! Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 13__ 180 112 || May 3__._...... 2.58 311 Y July 18 ... 2.07 122
. L10 351 June10..____.._ 3.50 612 || Aug. 14___.__.__ 175 83
1.46 70 i June17.___.._._. 3.94 794 || Sept. 12_ .. 1.32 37

Daily discharge, in second-feet, of Cut Bank Creek near Browning, Mont., for the
period October 1, 1923, to October 31, 192/

Day Oct. | Mar. | Apr. | May { June | July | Aug. | Sept. | Oct.

29 128 427 29

29 202 468 27

33 303 536 26

3 410 554 30

30 424 465 37

77 387 676 41

83 377 758 51

92 377 658 54

100 360 608 53

93 377 629 50

1 S 95 79 493 680 48
12 o aea. 106 97 561 732 48
B R, 117 119 572 788 48
L S A, 111 568 49
b ¥ U PR S 94 604 810 50
16 e e el 90 714 788 48
17 e e [N RO, 79 747 732 46
b 3 S [P RS 79 640 644 45
) 3 TS 29 75 543 597 41
b | L 29 74 479 550 41
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Daily discharge, in second-feet, of Cut Bank Creek mear Browning, Mont., for the
period October 1, 1923, to October 31, 1924—Continued

Day Oct. Mar. | Apr. | May | June | July | Aug. | Sept. Qct.
27 69 458 532 94 36 40
26 87 490 496 112 33 41
28 98 466 462 112 30 42
27 98 479 451 94 28 42
29 88 572 496 84 A 42
26 95 504 479 84 i 42
27 115 434 486 84 30 42
27 106 417 444 87 33 42
27 101 394 424 84 34 43
25 109 344 424 84 31 43
25 |eeeaas 377 |oeceeeen - 720 IO F, 43

Nore.—Discharge interpolated on.account of missing gage heights Oct. 6-12, 1923, Apr. 8, July 4-11,
and Oct. 23-28, 1924, No records Oct. 14, 1923, to Mar. 18, 1924,

Monthly discharge of Cut Bank Creek near Browning, Mondi., for the period October 1,
1923, to October 31, 1924

Discharge in second-feet .
Run-off in
Month acre-feet
Maximum | Minimum | Mean
117 32 61.4 1, 580
29 25 21.1 699
119 29 82.0 4, 880
747 128 458 28, 200
810 424 587 34, 900
430 82 197 12, 100
134 69 90.1 2, 500
37 s 30.9 1,160
54 26 42.7 2, 630

CUT BANK CREEK AT CUT BANK, MONT.

Locarion.—In SW. 14 sec. 1, T. 33 N., R. 6 W., at highway bridge half a mile
west of Cut Bank, Glacier County.

DRrAINAGE AREA.~—971 square miles.

REecORDS AVAILABLE.—May 12, 1922, to October 31, 1924 (discontinued) at
present location. August 4, 1905, to September 30, 1919, at Great Northern
Railway bridge one-eighth mile above.

Gace—Chain gage on downstream side of highway bridge; read by Urania
Lockie.

DiscHARGE MEASUREMENTS.— Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of gravel and boulders.
Banks fairly high but subject to overflow above gage. Control 200 feet
below bridge, fairly permanent, but affected by wing dam.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to October 31, 1924, 5.50 feet June 8 (discharge, 2,010 second-feet);
minimum stage, 1.55 feet October 6, 1923 (discharge, 16 second-feet).

1905-1919; 1922-1924: Maximum stage recorded, 10 feet June 5, 1908
(discharge from extension of rating curve, 8,810 second-feet); minimum
discharge, 5 second-feet, November 29 and 30, 1905.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Intake of Great Northern Railway’s pumping station is just
below railway bridge; some small diversions for irrigation on Blackfeet
Indian Reservation above station.
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REGULATION.—None.

Accuracy.—Stage-discharge relation affected by shifting control. Rating curve
well defined between 25 and 750 second-feet; used directly October 1-6,
May 17 to July 15, and September 7 to October 31, 1924, and indirectly for
remainder of year. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table; shifting-control
method used March 23 to May 16 and July 16 to August 31. Records fair.

Discharge measurements of Cut Bank Creek at Cut Bank, Mont., during the year
ending September 30, 192/

Gay Dis- G Dis-
Date height | echarge Date heiaé%?t charge
Feet Sec.-ft. Feet Sec.ft.
May 10, s 2,95 349 || Aug. 14 e an 2.12 93
June10. ... 3.50 669 || Sept. 18 .. 1.67 33

Daily discharge, in second-feet, of Cut Bank Creek at Cut Bank, Mont., for the
period October 1, 1923, to QOctober 31, 1924

Day Oct. | Mar. | Apr. | May | June | July | Aug. | Sept. Oct.
154 553 441 71 68 58
154 753 307 75 68 64
154 | 1,060 397 80 68 67
154 | 1,100 88 68 60
165 | 1,100 415 88 68 67
415 | 1,120 265 84 68 64
372 | 1,180 258 80 67 60
331 | 2,010 258 75 49 60
331 | 1,520 245 71 90 64
364 753 238 111 77 64
372 678 232 128 71 67
372 225 120 73 60
331 653 225 128 67 56
331 7 182 113 67 55
372 778 177 130 69 64
553 778 171 136 71 65
553 803 165 126 67
703 553 149 111 65
753 459 123 88 49 69
505 416 77 84 48 67
603 372 90 m 67
505 505 90 75 136 75
372 482 86 71 136 71
372 459 77 75 130
505 482 69 71 123 67
415 441 69 67 111 69
415 459 69 71 67
553 450 73 71 55 62
415 415 73 75 53 65

372 77 75 55 64
534 ... 77 68 .. 65

Note.—Discharge interpolated Apr. 3, June 20, and Sept. 1-6. No record Oct. 7, 1923, to Mar. 22, 1624,
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Monthly discharge of Cut Bank River at Cui Bank, Moni., for the period October 1,
19238, to October 31, 1924

Discharge in second-feet
Month ~ Frvts
Maximum | Minimum | Mean
28 16 26.0 310
165 138 147 2, 630
219 69 150 8,930
753 154 411 25,300
2,010 372 735 43, 700
441 69 190 11,700
136 67 89.8 5, 520
136 43 77.1 4, 500
75 55 64.4 3, 960

DRY FORE OF MARIAS RIVER AT FOWLER, MONT.

LocaTioN.—Near center of sec. 31, T. 30 N., R. 1 W., on highway bridge one-
fourth mile northeast of railway depot at Fowler in Pondera County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 25 to August 20, 1920 (fragmentary) and March 2,
1921, to September 30, 1924.

Gage.—Cable gage at independent datum installed March 2, 1921, on down- .
stream guardrail of new highway bridge situated about one-fourth mile
above old bridge used in 1920. Gage read by Harry Kendall.

DiSCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed of stream composed of gravel. No definite con-
trol.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.28 feet at
5 p. m. February 13 (discharge, 149 seeond-feet); no flow December 11-12,
20, December 27 to February 5, and February 20-23_(ice present).

1920-1924: Maximum stage recorded during period, 6.20 feet at 8 a. m.
April 14, 1920 (discharge, 1,220 second-feet); no flow July 22, 1920,
December 24-31, 1922, and periods in 1924 as noted above,

Ice.—Stage-discharge relation affected by ice.

Diversions.—Practically entire normal flow diverted for irrigation.

ReguLaTioN.—Water passing this station is largely seepage and waste from
Valier-Montana Land & Water Co.’s irrigation project.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
rating curves used during year. One, applicable for open channel October 1
to April 2, is well defined between 3 and 20 second-feet. The other, applica-
ble April 11 to September 30, is well defined between 2 and 30 second-feet
and fairly well defined to 120 second-feet. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table except during ice periods; sbifting-control method used April
3-10. Records for open channel good, others fair.
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Discharge measurements of Dry Fork of Marias River at Fowler, Mont., during the
year ending September 30, 1924

Gage Dis- I Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
May 3._...._... 0. 53 59 (| July 26_________ 072 4.4\t Aug. 24 _______ 0.52 5.8
June 11__._____ L. 56 112 Aug. 20.__.__... .64 10.0

Daily discharge, in second-feet, of Dry Fork of Marias River at Fowler, Mont., for
the year ending September 30, 1924

Day Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
5.0 3.1 0 23 11 9.6 7,1 7.1 22 1.6
5.3 3.0 0 27 14 8.1 8.6 471 24 1.4
5.7 3.1 0 29 38 6.1 8.6 45| 28 1.3
5.2 3.2 0 25 75 57 9.1 3.8 33 1.1
4.8 3.1 0 18 63 7.11 15 3.8 34 1.0

4.0 2.5 2.2 69 63 6.7] 28 4.2) 40 16

4.3 2.8 9.8 5.0 115 7.1}, 78 40| 36 23

4.3 2.5 17 12 107 5.0 | 130 3.3 45 11
4.1 2.4 41 14 74 4.7 ' 138 2.4| 56 6.1
5.3 1.9 22 88| 63 3.6 131 29| 42 3.8
- 14 3.5 0 18 85 39 4.0 | 122 42| 34 2.6
-] 14 3.1 0 51 8.0 | 33 1.8} 90 4.2) 32 2.1
o) 13 3.4 .6 | 126 531 25 1.7| 54 5.4| 28 1.7
-l 13 3.5 L5} 65 6.9 | 22 1.6 77 6.1} 25 1.6
.12 4.0 1.7 | 36 4.8 | 17 L6 41 50| 46 1.7
12 4.5 1.6 21 5.3 | 10 .91 36 6.1 65 1.6
11 5.0 1.2| 24 4.6 15 .9 20 57| 74 11
11 4.8 1.0} 20 7.5 13 1.6] 18 54| 22 3.1
7.8 5.2 .8 3.1 6.9 11 2.4 15 6.7 16 4.0
7.5 3.7 0 0 571 10 24| 15 12 11 5.4
6.9 3.2 .4 0 4.3 9.6 1.8 ] 13 16 10 4.0
7.3 3.4 .4 0 4.1 8.1 1.1} 16 22 7.8 4.2
8.0 3.7 1.3 0 5.0 7.1 1.3 17 29 5.4 3.8
7.3 3.5 1.7 3.7 3.8 6.1 L7 11 19 4.2 5.4
7.8 3.8 1.5 6.1 3.5 57 2.4 | 22 17 3.8 5.0
..................... 7.3 3.7 .5 16 4.0 5.4 24| 18 14 3.6 5.4
1 6.9 3.1 0 21 4.3 5.7 3.1 11 15 3.3 5.4
4 59 4.0 0 22 4.8 6.4 21| 28 23 3.1 3.8
.| 53 5.2 0 24 5.9 7.1 29| 10 30 3.1 3.6
- 5.0 4.8 [ S R 6.9 7.4 5.0 10 2 2.4 3.8
..................... 50 ... 0 ... T8 |c_..| 67| 24 2.1 [

Nore.—Ice -in river, no flow Dec. 11, 12, 20, Dec. 27 to Feb. 5, and Feb. 20-23.

M onthly discharge of Dry Fork of Marias River at Fowler, Moni., for the year end-
ing September 30, 1924

Discharge in second-feet
Run-off in
Month : acre-feet
Maximum | Minimum | Mean
26 5.0 9.46 582
5.7 3.1 4.24 252
3.2 0 1.35 83
0 0 0 0
126 0 18.9 1, 080
29 3.5 9.25 569
115 5.4 20.6 1,760
9.6 .9 3.65 224
138 7.1 39.2 2,330
30 2.4 10.9 670
74 2.1 24.6 1,510
23 1.0 4. 52 269
138 0 12.9 9,340
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WILLOW CREEK NEAR DEVON, MONT.

LocatroNn.—In-NW. 1 NW. I sec. 10, T. 33 N., R. 2 E., on highway bridge, 12
miles north of Devon, Toole County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 18, 1921, to September 30, 1924.

GageE.—Staff gage set on piling under bridge; read by Mrs. Frank Saskat.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND coNTrROL.—Riffle of boulders and gravel 75 feet below gage forms
control. One channel at all stages. Banks are overflowed at high stages.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 2.60 feet at
7 a. m. June 16 (discharge, 112 second-feet); minimum stage, water stand-
ing in pools October 1 to 23 and July 15 to September 30.

1921-1924: Maximum stage recorded, 5.5 feet July 14, 1921 (discharge
from extension of rating curve, 430 second-feet); no flow during periods
every year. Creek reaches pool stage at frequent intervals after the spring
run-off has passed.

Ice.—Stage-discharge relation affected seriously by ice.

Diversions.—No data.

RegurLAaTION.—None.

Accuracy.—Stage-discharge relation affected by ice, otherwise practically per-
manent during year. Rating curve fairly well defined below 100 second-
feet. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table except October 1 to 23
and July 15 to September 30 when water was standing in pools. Records
good.

The following discharge measurements were mg.de:
May 11, 1924: Gage height, 0.23 foot; discharge, 2.2 second-feet.
June 17, 1924: Gage height, 0.85 foot; discharge, 18.9 second-feet.

Dasly discharge, in second-feet, of Willow Creek near Devon, Mont., for the year
ending September 30, 1924

N

Day | Oct. | Nov. | Dec. | Feb. | Mar. | Apr, | May | June | July
I
‘ 0. 14| 186 5.6 0.3 L5
. 14| 18 5.1 .3 1.3
7] 18 4.4 .2 .8
131 65 3.7 2 .5
24| 66 3.5 .3 .5
. 33| 45 3.7 .3 .5
. 29| 45 2.8 1.0 .3
. 25 2.6 14 .2
. 251 21 2.4 85 .3
. 8| 15 2.4 18 .2
.3 2 9.8 22| 12 .2
.3 20 8.8 15 7.5 1
.3 19 9.0 15 5.9 1
.3 18 9.0 14 6.1 A
5 17 9.2 10| 28 [eeeeene
.8 14 8.0 .8
.9 14 7.8 7
1.0 14 5.6 5
.8 16 5.6 10
.5 15 5.6 1.0
.5 15 13 5.1 1.0
4 12 14 5.4 Lo
4 16 15 4.7 )
3 13 14 4.7 1.0
3 13 14 4.4 .5
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Daily discharge, in second-feet, of Willow Creek near Devon, Mont., for the year
ending September 30, 1924—Continued

Day Oct. | Nov. | Deec. Feb. | Mar. | Apr. | May | Junme | July
0.3 15 4.2 0.4
.3 14 3.7 .3
.3 15 3.7 .3
.3 16 3.7 .3
.3 17 4.9 .3
.3 16 [ooee oo .3

Nore.—Creek at pool stage Oct. 1-23 and July 15 to Sept. 30; no flow. Discharge estimated because of -
ice Feb. 12-22 and Mar. 4-9.

Monthly discharge of Willow Creek near Devon, Mont., for the year ending Septem~-

ber 30, 192/
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
0.3 0.0 0,07 4.3
1.0 .3 .40 23.8
54 L5 16.1 576
33 13 17.7 1,090
66 3.7 16.1 958
5.6 .3 175 108
. 60 .2 8.23 490
1.5 0 .21 12.9-
0 0 0 0
0 0 0 0

TETON RIVER AT STRABANE, MONT.

Locarton.—In SE. ¥4 NE. !4 sec. 85, T. 25 N., R. 7 W, at highway bridge on:
Peebles’s ranch at Strabane, Teton County, 16 miles above Cheteau.

DRAINAGE AREA.—170 square miles (measured on county map).

RecorDs AvAILABLE.—November 26, 1904, to December 31, 1906, and June 1,,
1908, to September 30. 1924.

Gage.—Chain gage on upstream side of highway bridge, installed March 23,.
1911; read by James Peebles.

DiscEARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Bed composed of coarse gravel, subject to shift..
Several channels at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.06 feet at.
4 p. m. June 16 (discharge, 502 second-feet); «mmlmum stage, 1.58 feets
February 10 (discharge, 4.2 second-feet).

1908-1924: Maximum stage recorded, 7.8 feet June 21, 1916 (discharge,.
3,810 second-feet); no flow December 20, 1920, to January 9, 1921..

Ice.—Stage-discharge relation not affected by ice during year.

Diversions.—Several canals head above station, the largest being the Teton.
Cooperative Reservoir Co.’s canal, which diverts water about 114 miles.
above gage.

REeuLATION.—Operation of canal head gates regulates flow.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used
during year; one, applicable October 1 to June 25, is well defined between-
40 and 300 second-feet; the other curve, applicable after June 25, is well
defined between 50 and 150 second-feet and fairly well defined to 600 second--
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feet. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table, except April 24 to
June 25 when indireet method for shifting control was used. Records for
medium discharge, good; others fair.

Discharge measurements of Teton River at Sirabane, Mont., during the year ending
September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
2.74 119 July 25l 2.60 121
3.13 258 || Sept. 19 o oicaoan 2.45 88
3.20 233

Daily discharge, in second-feet, of Teton River at Strabame, Mont., for the year
ending September 30, 1924

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

106 | 19 5.6 5.0 79 5.3 5.3 97 156 111 78

106 19 5.6 50| 79 5.3 5.8 120 217 210 111 84

106 | 19 56 50} 79 5.3 5.3 170 280 217 11 86

106 | 19 5.6 501} 79 5.3 5.3 252 223 111 86

106 1 19 5.6 50| 75 5.3 5.3 247 217 230 111 86

106 | 17 5.6 5.0 4.7 5.3 5.3 247 210 223 109 86

106 | 17 5.6 5.0 4.4 5.3 5.3 257 197 1% 109 86

154 ] 17 5.6 5.0 4.4 5.3 5.3 262 185 160 114 91

202 | 17 5.6 5.0 4.4 5.3 5.3 257 173 140 102 91

180 | 17 5.6 50 4.2 5.3 53 275 168 129 102 91

178 | 120 5.6 4.7 4.4 5.3 5.0 330 185 132 97 91

166 | 120 5.6 4.7 4 5.3 5.0 382 237 160 95 91

154 | 120 5.6 4.7 4.7 5.3 5.0 336 301 154 93 91

149 | 125 5.6 4.7 5.0 53| 40 252 445 160 89 91

149 | 125 5.6 11 5.6 53] 40 468 160 86 91

149 | 125 561 29 5.6 53| 40 318 496 154 86 91

231125 5.6 29 5.6 53| 40 414 154 91 91

20| 52 56, 31 5.6 5.3 40 277 310 148 116 91

20 | -17 56| 33 56 5.3 40 242 283 143 104 89

20 17 5.6 | 36 56 53| 40 227 267 137 104 91

b2 33 17 53| 33 5.6 50 55 214 254 137 102 91
22 s 19 16 53| 36 5.6 5.0 224 244 132 99 86
b S, 19 16 5.3 36 5.6 501 b5 227 240 132 95 72
b 19 16 53] 36 5.6 5.3 | 86 230 242 132 89 74
b S 33 59 53| 36 5.6 53| 8 | 234 242 129 84 74
b N 19 5.9 531 36 56 53| 86 24 230 132 82 82
b1 (R 19 5.9 53| 36 5.6 53| &4 227 220 121 82 74
b T, 19 59 53| 36 5.6 53| 97 200 | <210 116 78 74
29 s 19 5.9 53| 36 5.6 53| 99 178 210 116 78 74
B0 o 19 59 5.3 | 43 |ecoo.oo 53| 99 168 200 111 8 74
Bl 19 53| 63 ... 5.3 foecacan 161 ... 109 k- 3 P

Nore.—Changes in discharge due to gate operations in canal above gage on Oct. 8, 17, 25, Nov, 11, 18, 25,
Jan, 15, Feb. 6, Apr. 14, 21, 24, May 13, and June 2.

63482—28——6
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Monihly discharge of Teton River at Strabane, Mont., for the year ending Sep-
tember 30, 1924

Discharge in second-feet X
Month Run-off in
acre-feet
Maximum | Minimum | Mean
202 19 82.0 5,040
125 5.9 40.9 2,430
5.6 5.3 5.49 338
63 4.7 21.5 1,320
79 4.2 17.8 1,020
5.3 5.0 5.27 324
9 . 5.0 38.3 2,280
382 97 239 14,700
496 156 258 15,400
230 109 155 9, 530
116 78 96.7 5,950
91 72 84.9 5,050
496 ' 4.2 87.2 63,400

DEEP CREEK NEAR CHOTEAU, MONT.

LocaTion—In SW. 34 NW. 3{ sec. 15, T. 23 N., R. 5 W., at Hugh Robinson’s
ranch, 5 miles southwest of Choteau, Teton County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.— March 24, 1911, to December 15, 1924 (discontinued).

Gage.—Overhanging chain gage on right bank, 400 feet above ranch house;
read by Hugh Robinson.

DisCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Bar of gravel about 50 feet below gage forms principal
control; shifts occasionally. Channel clean and fairly permanent. Right
bank high and not subject to overflow; left bank subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to December 15, 1924, 6.70 feet June 9 (discharge, 304 second-feet);
minimum stage, 5.1 feet October 22 to November 4, 1924, and November
15, 1924 (discharge, 7 second-feet).

1911-1924: Maximum stage recorded, 10.5 feet June 21, 1912 (discharge
determined from extension of rating curve, 3,050 second-feet); minimum stage,
4.90 feet July 23-27, 1919 (discharge, 3.0 second-feet).

Ice.—Stage-discharge relation affected by ice. Readings discontinued during

‘ winter. )

Diversions.—A few small ditches divert from creek above gage.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent during period except as affected
by ice. Rating curve well defined between 10 and 200 second-feet. Gage
read once daily to nearest quarter-tenth except December 9 to March 22,
1924. Daily discharge ascertained by applying daily gage height to rating
table except during ice period. Records fair.

The following discharge measurements were made:

July 17, 1924: Gage height, 5.30 feet; discharge, 20.4 second-feet.

July 23, 1924: Gage height, 5.40 feet; discharge, 29.1 second-feet.
September 12, 1924: Gage height, 5.21 feet; discharge, 13.7 second-feet.
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Daily discharge, in second-feet, of Deep Creek near Choteau, Mont., for the period
October 1, 1923, to December 15, 1924

Day Oct. | Nov.| Dec. | Mar.| Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.| Dec.

173 | 104 20 24 18 9
160 [ 104 24 24 16 7
160 | 104 29 20 16 7
160 24 16 M 7
147 96 20 16 “ 7
160 96 20 14 14 7
136 87 16 14 14 7
124 87 16 14 16 7
104 80 16 13 16 7
104 72 16 13 16 7

87 | .---n 14 13 |aeeeee 7

NoTE.—Stage-discharge relation slightly affected by ice Oct. 30-31, 1923, Nov. 20, and Dec. 1-3, 1923;
discharge interpolated. Dec. 8, 1923, discharge estimated.

Monthly discharge of Deep Creek near Choteau, Mont., for the period Ociober 1,
1923, to December 15, 1924

Discharge in second-feet -
Run-off in
Month acre-feet,
Maximum | Minimum | Mean
173 26 54.8 3,370
38 43.7 2,
43 34 37.9 602
54 43 45.9 819
160 43 86.0 5,120
268 87 165 10, 100
304 72 128 )
72 14 38.2 2,350
26 13 211 1,300
16 13 15.0 8!
18 7 12.0 738
20 7 13.5 803
20 10 16.1 479

MUDDY CREEK NEAR BYNUM, MONT,

Locarion.—In NW. £ SE. }f sec. 22, T. 26 N., R. 6 W., 200 feet above mouth
of Blackleaf Creek and 2 miles above Bynum, Teton County. -

DrAINAGE AREA.—82 square miles (measured on county map).

RECORDS AVAILABLE.—May 24, 1912, to December 31, 1924 (discontinued).
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Gaee.—Overhanging wire gage on right bank 200 feet above mouth of Blackleaf
Creek; read by Eugene Shelmerdine.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Stream bed composed of sand and gravel; may
shift. Left bank high and not subject to overflow; right bank gradually
sloping; one channel at all stages.

EXTREMES OF DISCHARGE.—Mazximum stage recorded during period October
1, 1923, to December 31, 1924, 3.60 feet at 9 a. m. June 9, 1924 (discharge,
96 second-feet); no flow December 24-31, 1924.

1912-1924: Maximum stage recorded, 6.9 feet June 21, 1916, determined
by leveling from floodmarks (discharge from extension of rating curve, 976
second-feet); channel dry later part of the summer nearly every year.

Ice.—Stage-discharge relation affected by ice. Records discontinued during
winter.

Diversions.—Three small ditches divert above station and Teton Cooperative
Reservoir Co. proposes to store the flood waters.

RecuLaTioNn.—None. . »

Accuracy.—Stage-discharge relation changed during spring break-up. Two
rating curves used; one, applicable October 1, 1923, to November 10, 1923,
is fairly well defined; the other, applicable May 2, 1924, to December 31,
1924, is well defined between 2 and 80 second-feet. Gage read to hundredths
once daily, occasionally twice daily, except November 11, 1923, to May 2,
1924, when records were discontinued. Daily discharge ascertained by
applying daily gage height to rating table. Records for October and No-
vember, 1923, are fair; remainder of records are good.

Discharge measurements of Muddy Creek near Bynum, Mont., during the period
October 1, 1923, to December 31, 1924

Gage Dis- Gage Dis-
Date height | charge Data height | charge
Feet Sec.ft. Feet Sec.-ft.
May 2 el 2.38 80 |jJune 11 e 2,93 40
June 8. . 3.29 69 July 25. . eeo. 2.24 s3.0
o Estimated.

Daily discharge, in second-feet, of Muddy Creek near Bynum, Mont., for the period
October 1, 1923, to December 31, 1924

Day Oct. Nov. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec
4.7 5.2 [oceeeoo 3.4 9.6 2.1 L5 L5 2.1 2.1
4.2 5.7 8.0 3.4 9.6 2.4 15 1.8 2.1 2.1
4.7 5.7 6.9 2.9 8.8 L5 L5 1.8 L8 2.1
4.7 7.0 5.8 2.9 8.6 1.5 1.5 21 1.8 2.1
4.2 5.7 5.0 3.4 7.3 1.5 1.5 2.4 L5 2.1
3.7 5.2 5.0 3.4 7.3 1.5 L5 2.9 1.5 2.1
4.2 4.7 5.8 9.6 7.3 1.8 1.8 2.4 L5 1.8
79 4.2 5.8 60 8.0 2.1 18 2.1 L5 1.5
6.2 4.7 5.8 96 7.3 2.1 1.8 2.1 L5 L5
10 4.7 5.0 87 6.5 2.1 L5 2.4 L5 L5
12 5.0 41 4.5 L8 L5 2.9 18 15
9.2 4.5 38 3.4 1.8 L2 3.4 1.8 1.2
5.7 4.0 37 3.4 L8 2.9 2.9 1.8 1.2
5.7 3.4 38 3.4 2.1 2.4 2.1 L5 L2
5.2 29 61 3.4 2.4 2.1 2.1 L5 1.2
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Daily discharge, in second-feet, of Muddy Creek near Bynum, Mont., for the period
October 1, 1923, to December 31, 192/—Continued

1
Day Oc¢t. | Nov. ‘ May | June | July | Aug. | Bept Oct. | Nov. | Dec
i
[ 3 G [ 29! 66 2.4 2.9 2.1 18 L5 12
[ O L2945 24| 1 2.1 1.8 L5 .9
5.2 | | 29! 4 2.4 8.0 2.4 15 18 .9
47 (ol [ 40| 37 2.9 5.8 2.9 15 1.8 .7
5.7 |oeeol 34| A 2.9 4.5 2.1 15 2.8 .7
6.7 | 34| 23 2.9 3.4 1.8 15 1.8 7
[ 29| 23 4.5 2.1 1.8 15 1.8 .5
47 2.9| 23 2.9 2.1 L5 1.8 1.8 .4
4.7 [l 34| 20 3.4 2.1 1.5 1.8 18 0
42| 2.9 17 3.4 2.1 18 18 1.8 13
4.7 29| 16 3.4 2.1 1.8 1.8 L8 0
4.2 | 29| 1 2.4 2.1 15 1.8 2.1 0
47 | 2.9 6.5 2.1 2.1 L5 1.8 2.1 0
X O 2.9 8.0 15 2.1 L5 1.8 2.1 0
5.2 3.4 6.5 15 1.5 L5 1.8 2.1 0
47 | ] 34 |oeeann 2.1 FN3 1.8 oeeos 0

Monthly discharge of Muddy Creek near Bynum, Mont., for the pertod October 1,
1923, to December 31, 192}

Discharge in second-feet
" Run-off in
Month acre-feet
Maximum | Minimum | Mean
1923
October. i) 3.7 7.87 484
November 1-10. ... . ——— 7.0 4.2 5.28 105
1924
MaY 2-31 e e m————— 8.0 2.9 4.10 244
June. - e cmere——n———— 96 2.9 28,7 1,710
July____ e emm—mm—mm———————— ——— 9.6 1.5 4,56 280
August.__________.._______ 14 -~ 15 2.80 172
September. - 2.9 1.2 179 106
(81701 o 3.4 1.5 2.01 124
November. . e 2.1 LS5 176 1056
ber_.._. - 2.1 0 Lol 62

BLACKLEAF CREEK NEAR BYNUM, MONT.

Location.—In NW. ¥4 SE. ¥/ sec. 22, T. 26 N., R. 6 W., 200 feet above mouth of
creek and 2 miles above Bynum, Teton County.

DRAINAGE AREA.—65 square miles (measured on county map).

RECORDS AvAiLABLE.—May 24, 1912, to December 31, 1924 (discontinued).

Gage.—Overhanging chain gage on left bank; read by Eugene Schelmerdine.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CaANNEL AND coNTROL.—Banks fairly high, not likely to overflow. Stream bed
composed of fine sand and gravel. Control, a gravel riffle; shifts.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to December 31, 1924, 3.55 feet at 4.50 p. m. June 8 (discharge, 92
second-feet); creek at pool stage or dry July 17-20, September 2-18, Septem-
ber 21 to October 25, and December 26-31. ‘

1912-1924: Maximum stage recorded, 5.85 feet June 21, 1916; determined

by leveling from floodmarks (discharge from extension of rating curve,
600 second-feet); channel dry during periods in 1914, and 1918 to 1924.

Ice.—Stage-discharge relation affected by ice. Records discontinued during
winter.

DiversioNs.—Most of the flow at low stages is diverted above the station for
irrigation.
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REeeurLATION.—None.

Accuracy.—Stage-discharge relation net permanent; affected by ice. Two
rating curves used during year; one, applicable October 1 to November 10,
1923, is well defined below 50 second-feet; the other, applicable May 2 to
December 31, 1924, is well defined between 5 and 100 second-feet. Gage
read to hundredths once daily (oceasionally twice daily), except November 11,
1923, to May 1, 1924, when records were discontinued. Daily discharge
ascertained by applying daily gage height to rating table. Records fair.

Discharge measurements of Blackleaf Creek near Bynum, Mont., during the year
ending Sepiember 30, 1924

Gage Dis- l Gage Dis-
Date i height | charge Date height | charge
1911 Feet Sec.-ft. 1912 Feet Sec.-ft.
May2......_. P, 2,96 14831 Jane 11 ... ... 3.22 46.0
June 8 " T TITTITITIITIIINT 3.55 92 | Juyes LIl 2.74 $2.0

¢ Estimated.

Daily discharge, in second-feet, of Blackleaf Creek near Bynum, Mont. fm' the period
" October 1,1923, to December 31, 1924

Day Oct. | Nov May | June | July | Aug. | Sept. | Oct. | Nov. | Dec
0.5 3.8 |- 1.8 7.2 1.5 1.8 4.0
.5 3.8 14.3 L5 7.2 1.8 L8 4.0
.6 3.8 15.4 1.1 8.2 18 2.1 4.0
.6 2.2 16. 4 1.8 “9.2 1.5 3.3 4.0
.5 2.2 14.9 2.7 9.2 1.5 4.0 4.0
.5 19 13.3 4.0 8.2 1.8 4.0 4.0
.6 2.2 11. 8 28 8.2 2.1 4.0 4.0

14.9 2.5 1.8 88 7.2 2.7. 4.0 4.6
41 2.2 11.8 85 5.2 2.7 4.0 4.6
22 2.2 10.2 85 5.2 2.7 4.0 4.6
2 . 10.2 49 4.6 2,7 4,0 4.0
10.3 ... 10.2 54 4.0 2.7 3.3 4.0
4.4 . .. 9.2 57 3.3 2.7 3.3 4.0
31 oo 9.2 63 2.1 3.3 3.3 3.3
3.1 | 9.2| 46 .8 40 4.0 3.3
16 . 4.4 | .. 10.2 38 .2 4.0 3.3 3.3
2.2 .. 9.2 30 0 46 3.3 1. 2.7
2.2 oo 9.2 25 0 5.2 3.3 1.8
2.2 ool . 8.2 28 0 4.0 3.3 1.8
1.9 .. 8.2 30 0 3.3 3.3 18
L9 | . 8.2 14.9 .5 2.7 3.3 1.5
2.5 |eocaae 4.6 16. 4 1.8 2.7 3.3 1.5
2.2 ... 4.0 16. 4 L8 1.8 3.3 .8
P T 4.6 16.4 1.8 1.5 3.3 .4
31 4.0 16. 4 2.7 1.1 3.3 .2
2.2 ol 3.3 16. 4 3.3 .4 3.3 0
2.2 . 2.7 16. 4 2.1 .4 3.3 0
) I I D 2.1 14.9 2.1 .4 4.0 0
2.2 ... 2.7 16.4 1.8 .3 4.0 1}
2.51 ________ 3.3 14.9 1.8 .3 4.0 0
3.1i ________ 2.1 feoae L5 P N ORI S P U B 0

NoTE.—No ﬂow J uly 17-20, Sept. 2-18, Sept. 21 to Oct. 25, and Dec. 26-31. Records discontinued Nov. 11,
1923, to May 1,
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Monthly discharge of Blackleaf Creek near Bynum, Moni., for the pertod Ociober 1,
1923, to December 31, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1 0.5 5.28 325
3.8 1.9 2.68 53.2
16. 4 2.1 8. 48 505
88 L1 29.3 1,740
9.2 0 3.59 221
46 N .1 3.54 218
.2 0 .013 .8
11 0 .14 8.6
4.0 18 3.42 204
4.6 0 2.46 151

JUDITH RIVER BASIN
JUDITH RIVER NEAR UTICA, MONT.

Location.—In NW. 14 sec. 17, T. 13 N., R. 12 E., at private wagon bridge on
Noel ranch 10 miles above Utica, Judith Basin County, and 20 miles from
Hobson, nearest railway station.

DRAINAGE AREA.—326 square miles (measured on topographic maps).

REcorDs AvaiLaBLE.—October 1, 1919, to September 30, 1924.

Gaee.—Wire cable gage fastened to downstream handrail of bridge; read by
Willis Noel and Helen Noel.

DisCcHARGE MEASUREMENTs.—Made from bridge at high stages or by-wading at
riffle 50 feet below bridge.

CHANNEL AND CONTROL.—Gravel bar forms low-water control. One channel
at all stages. Banks are low, wooded, and subject to overflow.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 4.22 feet at
11.30 a. m. May 17 (discharge, 514 second-feet); minimum stage, 1.16 feet
July 29 (discharge, 3.4 second-feet).

1919-1924: Maximum stage recorded, 4.60 feet June 9, 1922 (discharge,
568 second-feet); minimum stage, 1.00 foot November 16 to December 1,
1919, and March 31 to April 20, 1922 (discharge, 0.5 second-foot).

Ice.—Stage-discharge relation affected by ice.

Diversions.—Several ditches divert water above station for irrigation.

REgULATION.—None,

Accuracy.—Stage-discharge relation changed slightly during winter. Rating
curves well defined below 450 second-feet. Gage read to hundredths once
daily during October and November and twice daily after May 9. Daily
discharge obtained by applying mean daily gage height to rating table.
Records good.

Discharge measurements of Judith River near Utica, Mont., during the year ending
September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-f.. Feet Sec.-ft.
3.69 364 || July 31 ... 1.93 40
3. 14 247 || Sept. 12 .. 1.53 13.1
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Daily discharge, tn second-feet, of Judith River near Utica, Mont., for the year ending
September 30, 192/

Day Oct. | Nov. | May | June | July | Aug. | Sept.
1. 120 39 15
2 114 40 13
3 127 40 13
4 120 39 13
5 117 40 13
6 120 37 13
7 109 37 13
8 112 36 13
9 106 36 13
95 33 16
81 29 15
76 26 15
70 25 15
68 24 | 16
65 24 16
63 26 16
25 16
61 25 15
58 24 16
55 24 16
61 24 17
67 22 17
65 21 17
59 19 17
19 18
........ 22 19 18
........ 12 18 18
........ 4 16 19
........ 7 16 17
........ 14 17 17
________________ 41 17 focceeee

NoTe.—No records Nov. 26 to May 8.

Monihly discharge of Judith River near Utica, Mont., for the year ending September

30, 1924
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
29 12 17.8 1,090
27 15 20.6 1,020
505 114 335 15, 300
316 152 230 . 13,700
127 4 70.5 4,330
40 16 27.0 1, 660
19 13 15.5 622

WOLF CREEK NEAR STANFORD, MONT.

Location.—In SE. 14 sec. 26, T. 16 N., R. 11 E., at ranch of A. K. Neubert, 6 miles
southwest of Stanford, Judith Basin County.

DRAINAGE AREA.—120 square miles (measured on topographiec maps).

RECORDS AVAILABLE.—March 16, 1920, to September 30, 1924.

Gage.—Chain gage; read by Armin K. Neubert.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTrRoL.—Bed composed of sand and gravel. Banks clean and
are overflowed only at extreme stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.20 feet at
7 a. m, May 19 (discharge, 116 second-feet); minimum stage, 1.32 feet August
6 (discharge by shifting-control method, 7. 6 second-feet).

1920-1924: Maximum stage recorded, 3.35 feet June 16, 1920 (discharge,
322 second-feet) ; minimum pool stage, July 26 to September 30, 1921.

Ice.—Stage-discharge relation affected by ice.

D1y ErsioNs.—Numerous small diversions for irrigation above station.

ReauratioN.—None.

Accuracy.—Stage-discharge relation affected by ice and by slight shift of con-
trol. Rating curve uged during year well defined between 2 and 100 second-
feet. Gage read to hundredths on an average of four days of each week with
occagionally two readings a day. Daily discharge ascertained by applying
daily gage height to rating table for days of gage readings and discharge inter-
polated for days of no readings; shifting-control method used July 15 to
August 18. Records fair.

Discharge measurements of Wolf Creek near Stanford, Mont., during the year ending
September 30, 1924

i
Gage Dis- Gage Dis-
Date height | charge J Date height | charge
i
Feet Sec.-ft. J Feet Sec.- ¢

Mayl4 . 1.48 177  July 31 L. 1.34 8.0

June 5. ... 2.02 91 |l Sept. O e nimeccaan 1.30 8.3
. i

Dazly discharge, in second-feet, of Wolf Creek near Stanford, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Apr. | May | June | July | Aug. | Sept.
14 12 9.4 12 10 82 60 8.1 8.6
13 12 9.4 12 10 75 57 8.0 8.6
13 12 9.4 12 11 74 51 8.1 8.6
13 12 9.4 12 11 73 48 8.3 8.6
13 12 9.4 12 15 75 45 8.0 8.6
13 12 9.4 12 14 77 42 7.6 8.6
13 12 9.4 12 14 79 40 8.0 8.6
13 12 9.4 12 15 35 8.0 8.6
13 12 9.4 12 15 82 28 8.0 8.6
13 12 9.4 1 16 26 8.1 8.6
13 12 9.4 11 16 85 24 8.3 8.6
13 12 9.4 11 16 92 23 8.4 8.6
13 12 9.4 11 16 90| 21 8.6 8.6
13 11 9.4 11 17 89 20 8.6 8.6
13 11 9.4 11 35 85 18 8.8 8.6
12 11 9.4 11 77 85 16 9.0 8.6
12 11 9.4 11 108 82 15 9.0 8.6
12 11 9.4 11 109 82 14 9.0 8.6
12 11 8.6 11 114 82 13 8.8 8.6
12 11 8.6 11 106 79 12 8.6 8.6
12 11 8.6 11 106 77 12 8.6 8.6
12 10 8.6 11 102 75 12 8.6 8.6
12 10 8.6 11 99 74 12 8.6 8.6
12 10 8.6 11 102 73 12 8.6 8.6
12 10 8.6 11 100 73 12 8.6 9.0
12 10 8.6 10 99 70 1 9.0 9.4
12 10 8.6 10 92 66 10 9.4 11
12 10 .. 10 90 63 10 9.1 13
12 10 jooceoooe 10, 82 10 8.8 13
12 10 oo 10 87 60 9.4 8.6 13
) 2 R I B 85 |oeoaeos 8.3 8.6 |ecomanan

ﬁl’ OTgl.—Stws—d!scharge relation affected by ice Dec. 7-12; discharge interpolated. No records Dec. 28 to
ar. 81.



82 SURFACE WATER SUPPLY, 1924, PART VI

Monthly discharge of Wolf Creek mnear Stanford, Mont., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. 14 12 12.5 769
November._ 12 10 1.1 660
December 1 6.4 8.6 9.13 489
April_. 12 10 11.1 660
May. 114 10 57.9 3, 560
June. 92 60 77.5 4,610
O e ices 60 8.3 23.4 1,440
AUgUSt. e 9.4 7.6 8.51 523
September_ . . s 13 8.6 9.16 545

MUSSELSHELL RIVER BASIN
NORTH FORK OF MUSSELSHELL RIVER AT DELPINE, MONT.

Locarion.—Near south quarter-section corner of sec. 35, T. 10 N., R. 9 E,, at
Delpine, Meagher County, and 16 miles northwest of Martinsdale.

DRAINAGE AREA.—48 square miles (measured on topographic map).

RECORDS AVATLABLE.—May 1,71909, to December 31, 1911, and March 22, 1922,
to September 30, 1924,

GageE.—Vertical staff set at independent datum September 26, 1923, on left
bank one-fourth mile downstream from old gage; read by C. ¥. Roman.
Gage used 1909 to 1911 and 1922 to 1923 was a vertical staff fastened to a
footlog, located one-fourth mile above present gage. Records of run-off
comparable. ‘

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTRoL.—Channel composed of gravel and small boulders; con-
trol a riffle of same material about 20 feet below gage. Banks are low at
gage and covered with overhanging brush.

EXTREMES oF pDISCHARGE.—Maximum stage recorded during year, 5.95 feet at
5 p. m. April 7 (discharge from extension of rating curve, 364 second-feet);
minimum stage, 1.29 feet at 7.30 p. m. September 4 (discharge by indirect
method, 2.4 second-feet).

1909-1911; 1922-1924: Maximum stage recorded, 4.5 feet July 21, 1923
(discharge, 545 second-feet); minimum discharge, 2.2 second-feet December
15 to 17, 1922.

Ice.—Stage-discharge relation affected by ice. Records discontinued during
winter.

Diversions.—No data.

ReGUuLATION.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined between 8 and 60 second-feet, extended beyond these limits. Gage
read to hundredths once daily but the record is subject to doubt because of
inaccurate and irregular observations. Daily discharge ascertained by
applying daily gage height to rating table; shifting-control method used
May 28 to September 30. Records poor.
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Discharge measurements of North Fork of Musselshell River at Delpine, Mont.,
during the year ending September 30, 192/

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
y Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
May 4 ... ... 2.02 30. June 17._______ 1.94 31.2 || Sept. 21..____.. 1.46 5.4
May 21 _______ 2.43 47.0 || Aug. 3._. 1.51 10.6

Daily discharge, in second-feet, of North Fork of Musselshell River at Delpine, Mont.,
for the year ending September 30, 1924

Day Oct. Nov. | Dec Mar Apr. |{May |June |July |Aug. Sept.
.5 53 23.6 54 20.0 14.6 6.8
6 5.3 28 54 24.0 14.6 6.2
. 6 1.6 23.6 47 20.9 10.9 4.0
. 4 19.6 26 40 22.7 10.6 2.4
8 24 31 38 22.7 11.3 4.8
. 6 47 28 38 21.8 12.7 4.8
364 23.6 35 20.9 127 4.6
80 23.6 31 20.9 12.0 4.6
. 6 42 23.6 31 20.9 1.6 4.6
. 6 33 23.6 31 20.0 12.4 5.3
. 6 42 28 31 19.6 13.1 5.9
.1 42 33 31 19.6 13.1 59
.1 42 42 31 19.6 13.1 6.2
2 33 42 31 19.6 13.9 6.2
2 31 42 33 19.6 13.5 5.6
. 4 31 42 35 20.0 13.9 50
. 4 31 44 31 20.0 13.9 5.0
. 4 31 44 28 19.2 13.1 5.0
6 8.5 47 28 19.2 12.0 4.3
. 6 8.5 47 28 18.3 10.6 4.3
. 6 8.5 47 28 17.9 9.2 5.6
. 6 9.9 47 28 17.1 85 6.5
. 6 1 9.9 50 28 171 [\ 82 6.5
.6 1. 8.5 50 25 17.1 8.2 7.0
[ 8. 8.5 50 T2 ] 162 8.2 A
___________________ 14.6 5. 8.5 50 24 15.4 7.6 8.2
- 18,8 5. 11.3 50 24 15.4 7.3 8.9
.| 188 4, 8.5 54 21.8 15.4 7.3 10.9
-1 20,5 4. 12.0 64 23.6 15.4 7.9 11.6
. 20,5 4. 15. 4 54 23.6 15.4 7.9 12.4
___________________ 18.8 [ 370 R Y S SRR B % [ 28 PO

Nore.—Discharge from extension of rating curve Apr. 7.

No records Dec. 6 to Mar. 22.

Monthly discharge of North Fork of Musselshell River at Delpme, Mont., for the
year ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
. Maximum | Minimum | Mean
OCEODL . o e 28 13.5 17.4 1,070
November - - ..o ccas .- 28 15,4 18.7 1,110
December 1-5... 17,9 15.4 16.6 165
Mareh 23-31. .o 11.6 4.8 6. 86 122
April__._____. 364 5.3 34.8 2,070
May . 54 23.6 30.5 2,430
June.. 54 21.8 3.9 1, 900
July.. 24 14.3 18.9 1,160
Augus 14.6 7.3 110 676
September. - . e 12.4 2.4 6.22 370
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MUSSELSHELL RIVER AT HARLOWTON, MONT.

LocaTioNn.—In sec. 26, T. 8 N., R. 15 E., at highway bridge 1 mile south of
Harlowton, Wheatland County.

DraiNage aAREA.—1,130 square miles (mneasured on topographic map).

REecorps avaivaBre.—July 11, 1907, to September 30, 1924,

Gage.—Chain gage on upstream side of bridge; read by Athan J. Sackopoulos.
Gage datum raised 1.00 foot October 1, 1922.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Stream bed composed of sand and gravel; bar or ridge
crosses the stream about 75 feet below the gage; shifts. Banks fairly high
and subject to overflow at high stage. Water confined to one channel under
bridge, due to road fill at both approaches to bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.73 feet at
1.30 p. m. May 18 (discharge, 1,160 second-feet); minimum stage, 2.22 feet
September 6 (discharge, 3 second-feet).

1907-1924: Maximum stage recorded, 6.3 feet (corrected to present datum)
May 27, 1917 (discharge, 4,020 second-feet); stream dry August 4-11, 1910,
and September 11-15, 1919.

Ice.—Stage-discharge relation seriously affected by ice.

DiversioNs.—Numerous ditches divert from tributaries and from Musselshell
River above station,

ReauLaTiON.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
rating curves used; one, applicable October 1 to November 30, is fairly well
defined between 50 and 1,500 second-feet; the other, applicable March 23 to
September 30, is fairly well defined between 15 and 1,500 second-feet. Gage
read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records fair.

Discharge measurements of Musselshell River at Harlowton, Mont., during the yéar
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.Jt. : Feet | Sec.-ft, Feet | Sec.-ft.
Apr.16...__.... 3.87 355 || May 19.._____. 4.70 1,100 || Aug. 3.._...._.| 2.56 15.2
May 2......... 3.9 356 || June 11._.____._.| 3.72 274 || Sept. 9. oo 2.58 14.7

Dasly discharge, in second-feet, of Musselshell River at Harlowton, Moni., for the year
ending September 30, 1924

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
140 79 201 499 108 17 5
147 81 356 462 86 16 5
158 96 480 462 79 13 5
154 125 499 480 77 14 5
154 140 679 480 83 8 5
147 129 817 480 83 7 3
154 256 651 480 84 6 9
210 499 537 399 108 7 9
215 528 373 99 7 11
215 338 518 292 88 7 190
192 338 556 234 9 7 10
171 298 670 230 72 6 10
175 304 779 220 62 6 11
171 480 855 206 62 6 10
162 594 891 234 6 11
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Daily discharge, in second-feet, of Musselshell River at Harlowton, Mont., for the
year ending September 30, 1924—Continued

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. Sept.
162 80 ... 356 936 268 52 6 11
158 5 |ocoeaeee 256 { 1,080 268 48 [} 11
147 T2 |eeeee 2151 1,150 234 42 8 12
143 61 ... 192 | 1,120 262 39 5 13
143 58 Jo__.o 171 ] 1,120 225 37 5 14
147 69 | oo 171 ] 1,040 188 34 5 14
147 58 [ oo__ 171 900 154 36 5 15
150 64 280 891 143 33 5 18
154 86 79 39 891 125 33 b 16
143 72 73 356 864 129 33 5 18
140 64 69 244 855 122 32 5 18
140 70 234 846 147 30 6 19
143 69 75 256 575 132 30 5 20
158 118 73 230 528 118 26 5 20
143 75 215 518 113 24 5 20
132 oo [} N R, 518 |- 20 [

NoTe.—No records Dec. 1 to Mar. 22.

Monihly discharge of Musselshell River at Harlowton, Mont., for the year ending
September 30, 192

Discharge in second-feet
Run-off in
Month : acre-feet
Maximum | Minimum [ Mean
215 132 159 9,780
167 58 98.3 5, 850
79 61 71.0 1,270
594 79 267 15, 900
1,150 201 737 45, 300
499 113 272 18, 200
108 20 57.3 3,520
17 5 7.06 43
20 3 11.8 702

CHECKERBOARD CREEK AT DELPINE, MONT.

Location—In NE. 14 sec. 2, T. 9 N, R. 9 E,, at highway bridge one-fourth
mile southeast of Delpine, Meagher County, and half a mile above confluence
with North Fork of Musselshell River, 15 miles northwest of Martinsdale.

DRAINAGE AREA.—24.3 square miles (measured on topographic map).

RECORDS AVAILABLE.—March 22, 1922, to September 30, 1924, at present site.
May 26, 1909, to December 31, 1911, and May 21, 1913, to September 30,
1914, at ranch formerly owned by J. A. Porter, 2 miles above present station,
where drainage area is 21.3 square miles.

GageE.—Vertical staff fastened to upper left-hand corner of bridge. Gage
datum lowered 0.82 foot on August 3. All gage heights for 1924 reduced to
this datum. Gage read by C. F. Roman.

DiscHARGE MEASUREMENTS.— Made by wading.

CuANNEL AND coNTRoL.—Channel composed chiefly of fine sand. Control com-
posed of boulders at downstream side of bridge. Banks low and covered
with overhanging brush, but highway grades at both ends of bridge confine
all water to one channel at gage.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 2.92 feet
May 16 (discharge, 89 second-feet); minimum stage, 0.38 foot September 10
(discharge, 0.7 second-foot).
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1909-1911; 1913-1914; 1922-1924: Maximum stage recorded, 3.1 feet at

5.30 p. m. July 16, 1923 (discharge by shifting-control method, 167 second-

feet); minimum stage, 0.38 foot Septenrber 10, 1924 (discharge, 0.7 second-

foot).

Ice.—Stage-discharge relation seriously affected by ice.

Drversions.—No data.

ReguLaTiON.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
rating curves used during year; one, applicable indirectly October 1 to Decem-
ber 31, is fairly well defined between 5 and 40 second-feet; the other curve
applicable March 23 to September 30, is fairly well defined between 1 and
50 second-feet. Gage read once daily to hundredths except.during winter;
readings subject to some error. Daily discharge determined October 1 to
December 31 by shifting-control method; March 23 to September 30 by
applying daily gage height to rating table. Records poor.

'Discharge measurements of Checkerboard Creek at Delpine, Mont., during the year
ending September 30, 1924

|
Gage Dis- | Gage Dis- Gage | Dis-
Date height | charge % Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. ! Feet | Sec.-ft.
May 4o oo 2.17 37.1 || June 17_____..__ 1.27 10.8 ’ Sept.21._.__._. 0. 1.4
May 21 .. 2.08 35.2 | Aug. 3. a,58 2.6 |

s Datum lowered 0.82 foot Aug. 3; all gage heights for year reduced to new datum.

Daily discharge, in second-feet, of Checkerboard Creek at Delpine, Mont., for the
year ending September 30, 1924
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Nore.—Records discontinued Jan. 1 to Mar. 22 because of ice.
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Monihly discharge of Checkerboard Creek at Delpine, Mont., for the year ending
September 30, 1924

MUSSELSHELL RIVER BASIN

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
.
6.9 6.1 6. 65 409
5.9 5.0 5.29 315
6.5 4.7 5.49 338,
4.0 1.0 2.43 43.4
42 4.5 11.2 666
89 11.9 43.1 2, 650
18.8 8.5 12.5 744
7.7 2.7 5.04 310
3.0 1.0 1.74 107
2.4 .7 1.33 7.1

SPRING CREEK NEAR MARTINSDALE, MONT.

Locarion.—In SE. }{ NE. 14 sec. 33, T. 10 N., R. 10 E., 1 mile downstream from
Cooke ranch, 3 miles above confluence of Spring Creek with North Fork of
Musselshell River, and 18 miles from Martinsdale, Meagher County.

DRAINAGE AREA.—35 square miles (measured on topographic map).

RECORDS AVAILABLE.—March 22, 1922, to August 30, 1924 (discontinued).

Gage.—Vertical staff; read by Prescott Cooke, jr.

DiscaARGE MEASUREMENTS.— Made by wading.

CuHANNEL AND conNTROL.—Control is a bar composed of gravel and boulders,
located 100 feet below gage. One channel at all stages. Banks high and
covered with trees and brush.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.85 feet May
20 (discharge, 74 second-feet); minimum stage, 0.40 foot August 25-27 and
30 (discharge, 0.8 second-foot).

1922-1924: Maximum stage recorded, 3.0 feet on June 21 and 22, 1923
(discharge, 230 second-feet); minimum-stage, 0.30 foot February 8, 1928
(discharge as measured with current meter, 0.15 second-foot).

Iece.—None during period of record.

Diversions.—One small diversion above gage; negligible.

ReguraTioN.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined below 120 second-feet. Gage read to hundredths once daily. Daily
discharge determined by applying daily gage height to rating table. Records
good.

Discharge measurements of Spring Creek near Martinsdale, Mont., during the year
ending Septeniber 30,192}

)
Gage Dis- Gage Dis- || | Gage | Dis-
Date heig] tl charge Date height | charge Datg . height | charge
Feet | Sec.-ft. E Feet | Sec.-ft. Feet | Sec.-ft.
May4_.__.__... 1.80 69 || June 17_________ 0.88 9.7 || Sept. 21._____._ 0. 50 °1.0
ay 20.. ... .85 73 Aug. 3 . _____ .54 1.8
|

"o Estimated.
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Daily discharge, in second-feet, of Spring Creek near Martinsdale, Mont., for the
year end'mg September 30, 1924

Day |May |June | July | Ang Day |May |June| July | Aug. Day | May | June | July | Aug.
25| 5.0 2.4 4.6 L8201 ____ 68| 7.0} 3.6 1.2
24| 5.0 2.4 5.0 1.6 || 22._.__ 61 7.0 3.9 L2
201 46 2.4 4.6 14023 __ 61| 7.0| 3.6 1.0
181 4.6 2.1 4.6 1.4 124 .. 571 6.6 | 3.6 1.0
6 50 21 4.3 1.2 25 .. 64| 6.6! 3.2 .8
161 5.4 2.6 4.3 1.2 521 6.2 2.4 .8
16| 5.8 2.4 4.3 1.2 48| 7.0| 2.1 .8
15| 5.4 2.4 3.9 1.2 43| 6.2 2.1 L0
141 50 24 3.9 1.4 36| 5.4] 24 1.0
14] 46 2.4 3.9 1.4 33| 54| 2.4 .8

) 29 |oeee 2.1 |eeeeas

Monthly discharge of Spring Creek mear Martinsdale, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum ’ Minimum | Mean
74 29 52.2 1,240
25.0 5.4 1.3 672
5.8 2.1 4.04 248
2.6 .8 1.57 93.4

AMERICAN FORK NEAR HARLOWTON, MONT.

Location.—In SW. 14 sec. 12, T. 7 N., R. 15 E., on George Glennie’s ranch,
half a mile above junction of American Fork and Lebo Creek, and 5 miles
southeast of Harlowton, Wheatland County.

DraINAGE AREA.—Not measured.

Recorps avainaBLe.—July 28, 1907, to December 31, 1911; May 19, 1913, to
December 31, 1913; and May 3, 1924, to September 30, 1924.

Gage.—Chain gage on downstream side of private bridge about one-fourth mile
from observer’s house; read by George Glennie.

DiscHARGE MEASUREMENTS.—Made by wading about 150 feet above gage.

CHANNEL AND CONTROL.—Stream bed of gravel and clay; subject to shift at hxgh
stages. Banks are high; not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.90 feet at
7 a. m. May 20 (discharge, 226 second-feet); creek at pool stage or dry
August 1 to September 19.

1907-1911; 1913; 1924: Maximum stage recorded, 4.40 feet June 1, 1908
(discharge, 870 second-feet); minimum stage, creek dry at various times.

Ice.—Not in operation during winter.

Diversions.—Some diversions for irrigation above gage.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 30 and 240 second-feet and fairly well defined below
30 second-feet. Gage read to hundredths once daily. Daily discharge
obtained by applying daily gage height to rating table. Records good.
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Discharge measurements of American Fork near Harlowton, Mont., during the year
ending September 30, 1924

Gage Dis- ‘ Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
Apr. 16._______ 1.44 19.6 || June 11.__._____ 1.98 64 || Aug. 2. 0.49 a0, 1
IVExy kS 1.44 22.9 || June 18___..____ .38 107 || Sept. 30........ .72 82.0
May 20......... 2.84 207

e Estimated.

Daily discharge, tn second-feet, of Amertcan Fork near Harlowton, Mont., for the
year ending September 30, 1924

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.

67 | 23 19 135 2.2 (.

65| 23 21 124 2.0 |-

551 14 23 108 L8 |-
98 8.0 25 96 3.0 |- -
127 7.6 226 57 3.0 ... 2.2
142 7.6 214 47 4.0 1.8
146 6.0 160 59 4.4 2.0
142 6.0 146 51 5.6 1.6
93 6.0 127 61 4.0 1.0
65 4.0 84 55 44 1.2
57 4.0 86 47 3.0 2.0
57 3.0 91 47 2.4 2.8
55 3.0 86 40 2.0 2.8
57 3.0 65 34 1.4 3.0
98 2.4 55 34 1.0 3.0
i 75 I [ 35 P S,

Nore.—No flow on days for which no discharge is given.

Monthly discharge of American Fork near Harlowton, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off i
Month acre-feet
. Maximum | Minimum | Mean
226 17 69.3 3,990
146 34 77.3 4,600
23 .4 5.33 328
2 Q .02 1.2
3.0 Q .78 46.4
PRSI SRR N, 8,970

LEBO CREEE NEAR HARLOWTON, MONT.

LocarioN.—In SW. Y4 seec. 12, T. 7 N., R. 15 E., at farm bridge on Glennie
ranch half a mile above junction with American Fork and 5 miles south-
east of Harlowton, Wheatland County.

DRAINAGE AREA.—48 square miles.

RucorDS AvarLaBLE.—July 28, 1907, to December 31, 1911; May 19 to Novem-
ber 22, 1913; May 3, 1924, to September 30, 1924.

Gagm.—Vertical staff on right bank at farm bridge; read by Marie Glennie.
Present datum 0.71 foot lower than that of gage used from 1907 to 1913.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

63482—28 7
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CHANNEL AND coNTROL.—Channel composed of clay with gravel and sand. Con-
trol is gravel bar about 100 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.46 feet at
7 a. m. May 6 (discharge, 41 second-feet); minimum stage, 1.34 feet May
26 (discharge, 1.6 second-feet).

1907-1911; 1913; 1924: Maximum stage recorded, 5.30 feet (old datum)
May 31, 1908 (discharge estimated by extension of rating curve, 270 second-
feet); minimum stage, 0.43 foot (old datum) July 23-25, 1910 (discharge,
0.4 second-foot).

Ice.—Stage-discharge relation affected by ice.

Diversions.—Numerous ditches divert water for irrigation above gage.

ReauratrioNn.—Operation of small storage reservoir at headwaters of creck affects
flow.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used
during year, both well defined between 2.5 and 30 second-feet: one applicable
May 3 to July 26; the other, applicable July 27 to September 30. Gage
read to hundredths once daily. Daily discharge ascertained by applying
daily gage height to rating table; shifting-control method used July 1-26.
Records good.

Discharge measurements of Lebo Creek mear Harlowton, Mont., during the year
ending September 30, 192/

‘ T
Gage Dis- | t Gage Dis- Gage Dis-
Date height | charge \‘ Date height | charge Date height | charge
i
Feet | Secft. || Feet | Sec.-ft. Feet | Sec.-ft.
May 3. ... 2.15 24.8 | June 11_________ 1. 54 4.2l Aug. 2....._ ... 1. 56 3.2
May 20-...._. 1. 80 10.0 | June18.__..____ 1.74 8.0 Sept.20..._..- 1.78 71

Daily discharge, in second-feet, of Lebo Creek near Harlowion, Mont., for the year
ending September 30, 1924

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.

12 9.7 2.2 3.8 34 6.4 4.3 8.0 7.5
12 9.7 3.2 3.8 34 12 3.0 7.0 7.5
12 9.7 3.2 3.8 22 7.7 2.7 6.1 7.8
4.7 9.7 3.2 3.8 15 9.5 3.0 5.6 7.5
23| 10.3 3.0 3.8 12 7.9 3.1 5.6 7.5
26| 10.0 2.4 3.8 11 9.0 3.4 56 8.0
3.0 5.7 5.6 3.8 12 9.0 3.7 5.6 8.0
3.3 6.6 5.2 3.8 11 9.5 3.3 3.8 8.0
3.6 7.0 5.6 3.8 2.6 9.5 3.0 3.8 8.0
4.0 5.2 5.6 3.8 1.9 10 2.7 3.8 7.5
4.3 3.3 5.6 8.0 1.6 22 2.7 3.8 7.0
4.5 2.0 5.6 8.0 1.9 17 3.2 3.8 5.6
3.9 4.5 5.2 8.0 21| 17 3.0 3.8 5.6
4.3 4.3 5.6 8.0 2.3| 16 2.2 3.8 6.1
7.9 4.0 6.1 7.5 29| 15 2.2 3.8 6.1
3.4 oo 2.4 R 2

Nore.—Norecord, June 6~10; discharge interpolated.
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Monthly discharge of Lebo Creek near Harlowton, Mont., for the year ending Sep-
tember 30, 199/

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
41 L6 20.7 1,190
22 2.3 8.73 519
10.3 2.0 4.83 297
8.0 2.2 4.68 288
8.0 3.8 6.16 367

FLATWILLOW CREEK NEAR FLATWILLOW, MONT.

Locarion.—In NE. 14 sec. 19, T. 12 N., R. 25 E., at private bridge on Flat-
willow Land & Livestock Co.’s ranch, 12 miles above Flatwillow, Fergus
County, and 30 miles north of Roundup.

DRAINAGE AREA.—195 gquare miles (measured on map for 1916 of Fergus
County).

RECORDS AVAILABLE.—April 17, 1918, to September 30, 1924, at present site.
May 1, 1911, to April 17, 1918, records were kept at station in sec. 23, T. 12
N., R. 25 E., about 4 miles downsfream and below headworks of canal of
Flatwillow Carey Act project.

Gage.—Vertical staff on right bank, 4 feet above bridge; read by Percy Koerner.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNBL AND CONTROL.—Banks fairly high and overgrown with willows; left
bank is clean opposite gage. Stream bed, adobe and gravel; current slug-
gish. Low-water control is a gravel riffle 25 feet below gage; may shift
during high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.39 feet at
6.20 p. m. April 16 (discharge by indirect method, 309 second-feet); mini-
mum stage, 0.94 foot September 1 (diseharge, 17 second-feet).

1911-1924: Maximum stage recorded, 9.0 feet, estimated by observer at
old location, June 4-10, 1917 (discharge, 454 second-feet in creek and 500
second-feet additional in canal); minimum stage, 2.1 feet, at old location,
September 3 and 4, 1912 (discharge, 1.0 second-foot).

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Several small diversions above gage.

REGguLaTION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by shifting con-
trol and by ice. Rating curve well defined between 15 and 250 second-
feet. Gage read to hundredths twice daily April 8 to July 14 and once daily
during remainder of year. Daily discharge obtained by indirect method for
shifting control October 1 to November 30, and March 14 to July 31;
August 1 to September 30 daily discharge ascertained by applying daily
gage height to rating table. Daily discharge not computed December 1 to
March 13, because of ice and insufficient data. Records fair.
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Discharge measurements of Flatwillow Creek near Flatwillow, Mont., during the
year ending September 30, 192/

Gage Dis- . Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.ft. Feet | Sec.-ft. Feet | Sec.-ft.

Apr. 17._______. 3.83 195 | May 17_.._.___. 4.32 222 || Aug. 1.______.___ 1.25 30
Mayl........__ 3.59 187 || June 13____._... 3.08 141 (| Sept. 13.__._.__. 120 26.3

Daily discharge, tn second-feet, of Flatwillow Creek near Flatwillow, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
43 42 196 133 135 30 17
44 45 239 129 136 28 19
40 48 262 124 182 27 21
38 63 240 123 122 28 22
35 83 269 126 117 48 21
34 31 89 281 127 111 52 21
33 106 262 134 106 46 21
82 28 164 257 191 111 42 20

161 26 252 223 190 107 44 21
118 25 177 214 155 104 44 21
72 25 |ocoeanan 160 207 149 100 42 21
40 25 119 198 159 96 40 21
37 25 | e 118 196 146 920 38 27
35 27 34 166 188 140 79 40 26
34 28 40 229 198 135 62 99 25
34 29 36 297 205 175 60 46 25
32 30 36 206 214 179 58 40 25
31 30 38 193 226 159 54 34 25
30 29 32 155 226 154 48 32 24
30 29 40 156 222 150 44 32 24
29 28 40 144 208 144 43 34 24
29 28 42 156 187 166 42 32 23
28 29 44 182 176 157 44 30 23
28 30 44 224 167 151 46 32 22
29 30 42 275 160 149 4 32 24
28 31 42 241 160 149 45 27 25
28 30 40 219 163 162 38 25 23
29 29 40 222 159 156 36 2 22
29 28 42 194 154 151 37 22 21
28 30 40 169 153 144 35 22 23
30 42 |aoeo__.. 146 |..___.._ 31 b4 R R,

Monthly discharge of Flatwillow Creek near Flatwillow, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet

Maximum | Minimum | Mean

October_..__... ——— 161 28 42.5 2, 620
November...... - . 34 25 29,2 1,740
March 14-31 44 32 39,7 1,420
April oo _— 297 42 163 9, 700
MY e e ——mm e —————m—— 281 146 205 12, 600
June. . 191 123 150 8,930
July . 136 31 74.6 4, 5%
AUGUSE. o oo oo e —m——m 99 21 36.5 240

2,
September. - ..o aeiameeeea 27 17 22.6 1,340
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FLATWILLOW CREEK AT PETROLIA, MONT.

Locarion.—In NE. 14 sec. 25, T. 14 N., R. 28 E., 2 miles above junction with
Box Elder Creek, 1 mile from Petrolia, Fergus County, and 16 miles from
Winnett.

DRrAINAGE AREA.—650 square miles (measured on county map).

RECORDs avAILABLE.—June 11, 1921, to September 30, 1924.

Gage.—Chain gage, installed May 16, 1924; prior to this, vertical staff in three
sections; read by Faith R. Beck.

DiscHARGE MEASUREMENTS.—Made by wading.

CoNTROL AND CHANNEL.—One channel at all stages, straight for 200 feet above
but curved sharply to right just below gage. Control is gravel riffle; shifts
occasionally. Left bank high; right bank low and covered with thick brush
and trees.

EXTREMES OF DISCHARGE.—Maximum stage during year, 5.89 feet at 6.30 a. m.
June 28 (discharge, 866 second-feet); minimum stage, 1.60 feet Septem-
ber 7-11 (discharge, 14 second-feet).

1921-1924: Maximum stage, 12.94 feet July 5, 1923 (discharge, 3,700
second-feet) ; minimum stage, pool stage August 12 to September 17, 1921,
and August 23 to September 19, 1922.

Ice.—Stage-discharge relation affected by ice. Records discontinued Decem-
ber 1 to March 31.

Diversions.—Numerous ditches divert water above station for irrigation.

RecuLATION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Two
rating curves used during year; one, applicable to June 12, 1924, fairly
well defined below 300 second-feet; the other, applicable after June 12,
well defined between 10 and 200 second-feet. Gage read once daily to
hundredths except December 1 to March 31, when records were discon-
tinued because of ice. Daily discharge ascertained by applying daily
gage height to rating table; shifting-control method used Oectober 1 to
November 30.

Discharge measurements of Flatwillow Creek at Petrolia, Mont., during the year
ending September 30, 1924

|
Gage Dis- } Gage Dis- ’ Gage | Dis-
Date height | charge | Date height | charge \ Date height | charge
|
Feet (s Sec.-ft. Feet 1 Sec.-fl. ‘ Feet | Sec.-ft.
Apr.17.._.____. 3.36 ‘ 270 || May 17..._____ 3.07 221 || Aug. 1. ___ .77 23.1
May 1......... 2.85 | 195 | June 14_.___.._ 2.83 151 || Sept. 14-___.___ 1.61 14.3

Daily discharge, in second-feet, of Flatwillow Creek at Petrolia, Mont., for the year
ending September 30, 1924

Day Oct, Nov. Apr. | May | June | July | Aug. | Sept.
173 81 260 187 163 175 23 17
98 77 278 171 168 142 20 16
89 75 298 174 132 132 19 15
84 75 200 187 116 126 18 14
77 75 158 190 122 129 15 14
72 72 129 248 127 134 20 14
70 72 126 259 146 135 33 14
127 70 274 274 178 142 27 14
111 70 248 259 230 132 27 14
98 70 213 241 195 122 25 14
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Daily discharge, in second-feet, of Flatwillow Creek at Petrolia, Mont., for the year
ending September 30, 1924/—Continued

Day Oct. | Nov. | Apr. | May { June | July | Aug. | Sept.
222 68 190 223 179 117 26 14
127 68 174 220 549 110 27 14

96 68 158 210 269 96 26 14
81 68 171 210 150 90 21 14
77 68 197 210 139 83 24 14
75 68 241 213 129 73 25 16
72 66 256 220 129 71 45 16
75 66 241 225 175 60 107 18
72 66 200 239 135 55 58 16
72 66 174 241 145 51 40 16
75 68 171 232 137 49 31 14
72 70 165 215 231 49 28 14
72 70 158 189 355 4 28 14
70 68 171 181 185 48 27 14
70 66 200 173 185 43 22 14
72 66 223 171 147 43 22 16
66 66 223 171 727 40 21 18
56 68 203 166 727 38 21 18
47 68 200 166 446 29 21 18
64 70 190 165 229 25 20 18
(70 PN PR 165 |- .-..o 20 1B oo

NoTE.—Stage-discharge relation affected by ice Dec. 1-7; discharge not computed. Records discontinued
Dec. 8 to Apr. 2. Discharge estimated Apr. 1.

Monthly discharge of Flatwillow Creek at Peirolia, Mont., for the year ending
September 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

222 47 87.3 5,370

. 81 66 69.6 4,140
298 126 203 12, 100

274 165 206 12, 700

727 116 231 13, 700

175 20 84.0 5,160

107 15 28.5 1,750

18 14 15.2 904

MILK RIVER BASIN
SOUTH FORK OF MILK RIVER NEAR INTERNATIONAL BOUNDARY

Locarion.—In NW. 1{ sec. 29, T. 37 N., R. 9 W., at Richard Croff’s ranch’
just above Kennedy Coulee, Glacier County, 5 miles south of the inter-
national boundary line and 30 miles northeast of Browning.

DRAINAGE AREA.—288 square miles (measured on topographic map).

RECORDS AvaILABLE.—April 28, 1905, to September 30, 1924.

GaGE.-—Stevens continuous water-stage recorder, reinstalled October 13, 1917,
on left bank 400 feet below old gage used since April 13, 1913.

DisCHARGE MEASUREMENTS.—Made from cable 300 feet above gage or by wading.

CHANNEL AND CONTROL.—Bottom of channel is composed of clay and small
boulders. Banks are high and not subject to overflow, except during
extreme floods. ’

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.96 feet at
2 a. m. June 8 (discharge, 903 second-feet); minimum stage, 1.45 feet at
7 a. m. September 4 ( discharge, 7.5 second-feet).
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1905-1924: 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); minimum stage recorded, no
flow August 1-8 and August 18 to September 2, 1919.

Ice.—Stage-discharge relation seriously affected by ice.
Diversions.—None.
ReGuraTioN.—None.
Accuracy.—Stage-discharge relation affected by change in control and by ice.
One rating curve used during year, applicable directly October 1-31 and
indirectly April 25 to September 30, well defined between 10 and 300 second-

feet.

Daily gage heights determined from graph of water-stage recorder by

inspection or by straight-line method. Gage not in operation November
1 to March 6 and April 5-24. Daily discharge ascertained by applying
mean daily gage height to rating table.
readings good; others fair.
CoorErATION.—Station maintained in cooperation with the Dominion Water
Power Branch, Department of the Interior, Canada.

Record for periods with gage

Discharge measurements of South Fork of Millk River near imiernational boundary,

during the year ending September 30, 1924

Gage

Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft Feet | Sec.-ft.
1. 59 14.6 || May4._..._____ 2.42 139 1.79 30.9
@ 1,55 13.6 || May 14__ 2.12 98 1.78 26.9
1. 69 23.8 || June 16. 2.62 171 1.84 32.1
1.75 28.0 || June 26______._ 2.58 173 1.52 119
2.15 96

@ Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of South Fork of Milk River mear internaiional
boundary, for the year ending September 30, 1924

Day Oct Mar. | Apr. | May | June | July | Aug. | Sept.
14.6 23.1 136 70 88 26.1 9.5
15.2 23.1 149 58 73 33.1 9.1
15.2 22.2 157 52 66 56, 4 9.1
15.2 24 20.3 155 55 60 38.4 8.3
15.2 100 146 97 58 37.0 8.3
15.2 300 130 134 58 36.0 9.5
15.2 23.8 | 350 114 531 66 . 35.0 10.0
15.2 28.2 | 200 109 804 58 34.0 11.1
15.2 28.2 1 120 103 668 50 32.0 11.7
14.6 28.2 | 100 101 466 44.2 310 11.1
14.6 28.2 90 101 386 41.3 30.0 11.1
14.0 27.2 90 103 314 37.0 29.0 1.7
14.0 27.2 90 101 243 34.3 27.2 1.7
12.8 27.2 80 97 211 33.1 27.2 1L7
12.2 28.2 80 94 194 31.8 31.8 11.7
11.7 29.3 80 94 169 3.8 38.4 10.6
1.7 27.2 90 95 151 30.6 39.9 11.7
111 26.1 90 97 138 30.6 33.1 12.2
11.1 26.1 1 110 94 138 31.8 27.2 13.4
10.6 26.1 | 120 90 160 33.1 24.0 14.0
10.6 26.1 | 120 80 151 31.8 23.1 16.0
10.6 24.0 | 110 70 1563 35.6 23.1 16.9
11.1 24.0 | 100 66 171 45.7 20.3 15.2
12.2 24.0 90 64 155 50.2 19.4 16.0
12.2 24.0 | 107 71 164 42.7 16.0 14.6
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Daily discharge, in second-feet, of South Fork of Milk River near international
boundary, for the year ending September 30, 1924—Continued

May | June | July | Aug. | Sept.
66 192 37.0 14.0 14.6
66 132 318 13.4 14.6
66 112 30.6 12,2 15.2
73 114 29.3 10.0 13.4
99 105 28.2 9.5 13. 4
94 | ... 29.3 9.5 |omucenan

NortEe.—Stage-discharge relation affected by ice Nov. 1 to Feb, 28; discharge not computed. Discharge
computed from discharge measurements, temperature records, and comparison with records of fiow for
North Fork of Milk River Mar. 1to Apr. 8. Discharge estimated on account of missing gage heights, by
comparison with records of flow for North Fork of Milk River, Apr. 9-25. Discharge interpolated, on
account of missing gage heights, Aug. 5-12. Discharge by hourly method, June 7-12,

Monthly discharge of South Fork of Milk River near international boundary, for the
year ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
OCtODeT - o e 15.2 10.6 13.0 799
March. - 29.3 22.2 25.4 1, 560
April 350 20.3 108 6, 430
May. 157 64 99. 4 8,110
June_ - 804 52 216 12, 900
July___ - 88 28.2 43.5 2,670
August . - 56. 4 9.5 27.0 1, 660
September. .. e 16.9 8.3 12.2 726

MILK RIVER AT MILK RIVER, ALBERTA

Locarion.—In NE. 14 sec. 21, T. 2 N., R. 16 W. fourth meridian, at Milk River,

Alberta.
DrAINAGE AREA.—1,104 square miles (measured by engineers of Department of

Interior, Canada).

* RECORDS AvAILABLE.—During open-water season July 1, 1909, to December 31,
1911; complete records January 1, 1912, to September 30, 1924. Prior to
October 1, 1920, maintained by Department of Interior, Canada.

Gage—Stevens continuous water-stage recorder on left bank, installed June 17,
1919. .

DiscHARGE MEASUREMENTS.—Made from traffic bridge above gage or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of sand and gravel. Right
bank high, clean, subject to overflow at extreme stages. Left bank low.
Control shifting,.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 5.04 feet at
midnight April 7 (discharge, 2,020 second-feet); minimum stage, 1.37 feet
January 3 and 4 (discharge, 4.0 second-feet).

1909-1924: Maximum stage recorded, 8.50 feet February 17, 1916
(discharge, 3,467 second-feet); no flow January 19 to March 8, 1922, and
December 12, 1922, to March 15, 1923.

Ice.—Stage-discharge relation affected by ice.

ReguLaTioN.—Flow increased by water from United States Bureau of Reclama~
tion St. Mary Canal during irrigation season.

Drversions.—None of importance.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Three
rating curves used during year, one for chain gage and two for staff and
automatic gage. The first, for staff and automatic gage, is applicable
October 1 to November 22, April 5-15, and April 23 to May 20; the second,



MILK RIVER BASIN

97

May 21 to September 30. The chain-gage curve used November 23 to
April 4 and April 16-22. Daily gage heights determined by straight-line
method or by inspection of graph of recorder October 1 to November 22,
April 5-15, and April 23 to September 30. Chain gage read once daily to
hundredths November 23 to April 4 and April 16-22. Daily discharge ascer-
tained by applying mean daily gage height to rating table except as explained

in footnote to daily-discharge table.

Indirect method for shifting control

used April 22 to May 20. Records, except for estimated periods, good.
CooreraTioN.—Since October 1, 1921, station maintained in cooperation with
the Dominion Water Power Branch, Department of the Interior, Canada.

Discharge measurements of Milk River at Milk River, Alberta, during the year

ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis- ,
Date height | charge Date height | charge Date height | charge
Feel | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
I HEY e -
. N ar. - el . "
¢1.19 16.0 || Apr. 23__ 177 119 . 2.55 416
e 1, 30 13.3 || May 20.. 2.85 483 Sept. 12__ 1.96 201
L % g; 4.2 || July 1 2.62 481 Sept. 19_.___.__ 1.30 48.3
al, 5.4

s Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Milk River at Milk River, Alberta, for the year

ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar Apr. | May | June | July | Aug. | Sept.
270 28.3| 14.0 4.0 11.6 | 45.4 48.2 170 578 459 533 | 382
28.3) 28.3 ) 14.0 40| 128 | 44.0 60 170 552 437 | 5521 358
25.91 27.0 140 40| 140!} 39.6 180 178 520 416 571 | 341
248 | 27.0| 14.0 40| 152 | 39.6 260 196 526 406 5711 333
24.8| 25.9| 14.6 4.5 158 | 48.2 402 196 533 411 584 | 329
237 259 14.8 4.5) 16.4 | 48.2 392 204 565 391 578 | 325
259 24.8) 152 45| 17.0 | 45.4 801 178 804 391 552 | 321
33.5| 24.8| 14.8 45| 17.0| 39.6 | 1,830 181 | 1, 590 391 604 | 313
37.4 | 23.7| 14.0 4.5 17.7 | 41.8 | 1,280 178 | 1,840 391 630 | 277
40.0 | 23.7| 13.4 4.5 18.4 | 4L8 682 165 | 1,420 363 597 | 241
387 226 | 13.4 4.5 20.5| 41.8 442 165 | 1,030 354 610 | 227
68.0 1 22.6 | 13.4 4.5 24.0| 418 202 222 856 337 500 1 202
60.0 21.5| 13.4 4.5| 28.5| 41.8 386 292 786 329 578 | 168
50.0f 21.5| 13.4 45| 33.0| 418 497 338 668 333 590 | 146
41.5) 20.4) 14.0 45 440} 39.6 365 348 760 372 714 | 124
33.5] 20.4) 14.6 4.5| 540 | 39.6 287 351 682 411 623 99
322 19.3| 14.0 4.5 51.0| 363 220 386 565 427 578 79
20.6 | 182 12.8 4.5| 44.0( 36.3 186 402 501 465 565 64
20.6 17.1; 1L6 45 36.3]| 36.3 164 442 489 483 545 52
20.6 | 17.1| 10.4 45| 3L2| 36.3 157 491 513 520 545 48
28.3 1 16.0 9.2 45| 32.1| 385 150 513 545 558 571 4.6
32.2 | 16.0 8.0 4.5 341 36.3 124 526 584 604 604 41.2
348} 158 7.4 45| 36.3]| 38.5 120 526 610 616 623 39.5
32.2| 16.4 6.8 4.5 40.71 352 137 526 571 636 636 37.8
32.21 16.4 6.2 5.0 429 38.5 157 520 533 642 642 39.5
322 | 158 5.6 50| 45.4 | 418 137 520 501 590 500 39.5
32.27 152 5.0 50| 49.6 | 39.6 130 520 545 545 501 32.7
30.9 | 14.6 4.5 5.6 | 48.21 39.6 140 533 477 533 465 29.5
22.6 | 14.0 4.5 6.2 | 46.8| 418 168 545 459 533 447 28.0
24.8 | 14.0 4.0 8.0 [oceeaeo| 45.4 168 558 453 526 427 28,5
28.3 |oceenon 4.0 9.8 45.4 | ... 565 oo 533 406 |.-_...

Nore.—Stage-discharge relation affected by ice Nov. 2 to Apr. 4; discharge determined from hydro-
graphic studies, discharge measurements, temperature records, and observer’s notes on ice. Daily dis-
charge determined by averaging hourly discharge, Apr. 6-11, June 7-12 and 15.
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Monthly discharge of Milk River at Milk River, Alberta, for the year ending Septem~

ber 30, 1924
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

22.6 33.4 2, 050
14 20.5 1,220
4.0 10.9 670
4.0 4. 86 209
11.6 310 1,780
35.2 40.8 2, 510

48.2 | 345 20,
165 358 22, 000
453 702 41,800

329 465 28,
406 568 34,900
26.5 160 9, 520
4.0 228 166, 000

MILK RIVER AT EASTERN CROSSING OF INTERNATIONAL BOUNDARY

Locatron.—In NE. Y4 sec. 6, T. 37 N., R. 9 E., at eastern crossing of inter-
national boundary, 30 miles north of Rudyard, Hill County, Mont., and 37
miles south of Many Berries, Alberta.

DRrAINAGE AREA.—2 514 square miles (measured by engineers, Irrigation Branch,
Department of the Interior, Canada).

RECORDS avarLaBLE.—April 1, 1913, to September 30, 1924. From "August
7, 1909, to 1912 maintained by Irrigation Branch, Department of the
Interior, Canada.

Gace.—Stevens continuous water-stage recorder on left bank referred to staff
gage in well, zero at elevation 2,698.92 feet sea level, used since September
14, 1918. Gages read by Robert L. Connor.

CHANNEL AND cONTROL.—A bar composed of heavy boulders, gravel, and sand
makes a decided riffle at medium and low stages; shifts frequently.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 4.20 feet at
10 p. m. June 9 (discharge, by shifting-control method, 1,800 second-feet);
minimum stage, 0.59 foot at 1 p. m. October 7 (discharge, 22 second-feet).

1909-1924: Maximum stage recorded, 9.60 feet April 9, 1917 (discharge,
4,860 second-feet); minimum stage, channel reported dry August 3-17,
22, 23, 1914; no flow, February 1 to March 13, 1922, and March 1-5, 1923.

Ice.—Stage-discharge relation affected by ice.

Drversions.—None.

RecuLaTION.—LoOw-water flow materially increased by water from St. Mary
Canal during the irrigation season.

Accuracy.—Stage-discharge relation affected by shifting control and by ice.
Two rating curves used; one, applicable October 1-23, is fairly well defined
between 20 and 1,000 second-feet; the other, applicable indirectly or directly
for open-water season, is fairly well defined below 800 second-feet, and
extended above. Daily gage height from observer’s readings March 23
to April 23, and July 5 to September 21. Gage heights from graph of
Steven’s water-stage recorder for remainder of period. Daily discharge
ascertained by applying daily gage height to rating table. Shifting-control
method used April 5 to May 3, May 6 to July 4, July 7 to August 25, and
September 23 to 30. Records, except for estimated periods, good.

CoorERATION.—Maintained in cooperation with the Dominion Water Power
Branch, Department of the Interior, Canada.
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Discharge measurements of Milk River at eastern crossing of international boundary,
during the year ending September 30, 1924

Gage Dis- 1 Gage Dis- Gage | Dis-

Date height | charge | Date beight | charge Date height | charge:

I
Igeets Sec.{-)]té ’ Secé(-)ft. Feet8 Se;b-{ t.
. 6! 30. 1 1.5

<89 393 367 147 | 186
1,70 59 l 611 1.49 185
«219| 05 | 550 14| 172
e] 63 121 \ 460 1.38 160
e1.40 39 569 1.30 144
L4l | 192 : 508 .88 57

e Stage-discharge affected by ice.

Daily discharge, in second-feet, of Milk River at eastern crossing of international
boundary, for the year ending September 30, 1924

Day Oct. Mar. l Apr. May | June July Aug. | Sept.
30 55| 118 44| a5 493 | 474 418
30 55| 121 146 | 454 | 488 | 460 400
29 55| 133 158 | 488 | 508 | 479 370
28 54| 186 156 479 | 498 493 337
25 53| 239 154 | 454 | 479 524 313
24 53| 317 48| 474 | 474 518 313
23 52 642 154 | 1,470 | 441 518, 313
25 52 598 156 | 842 409 534 | 337
27 54| 1,680 161 ] 1,710 [ 418 524 325
33 59 | 1,050 148 | 1,740 | 413 539 321
34 751 694 146 | 1,230 582 321
33 95| 520 139 To14| 302 555 | 286
38 100 | 450 134 748 362 544 1 249
38| 100 370 17| 694 350 550 23
36 95| 333 161 682 | 333 550 182
36 90| 45| 22| 00| 321 587 164
36 90| 383| 302| 82| 350 620 139
40 85 | 302 500 | 614| 374 560 130
42 80| 239 881 539 | 431 518 109
42 80| 208 620 | 534 | 436 | 544 83
43 79| 100| 366| 18| 445 534 65
44 781 177 400 459 529 60
41 7| 1n 427 550 | 459 550 57
42 77 156 | 445 | 565 539 576 50
38 102| 154 450 | 560 524 560 46
34 et 148 | 441 544 534 | 550 46
32 ns| s 436 | 571 513 565 4
30| 118 158 | 454 | 493 503 571 43
28| 12 158 454 513 469 524 44
2 10| 146| 441 503 | 479 474 43
26 93 ... 431 | 454 | 418 |____.__.

NoTtE.—Stage-discharge relation affected by ice and discharge estimated Oct. 24-31 and Mar. 1 to Apr.
5; gage readings disecontinued Nov.1 to Mar. 22.

Monthly discharge of Milk River at eastern crossing of international boundary, for
the year ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet

Mazximum | Minimum { Mean }
|

44 23 33.4 ! 2,050

125 52 80.2 | 4,930

1, 680 118 355 21, 100

881 117 310 19,100

1,740 445 713 42, 400

539 321 443 27, 200

620 418 533 32, 800

418 41 194 11, 500
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MILK RIVER AT LOHMAN, MONT.

Location.—In 8W. ¥/ sec. 21, T. 33 N., R. 18 E., at highway bridge half a mile
north of Lohman, Blaine County.

DraiNaGE AREA.—Not measured.

RECORDS AVAILABLE.—March 27, 1923, to September 30, 1924,

GaceE.—Chain gage on downstream guardrail of bridge; read by Nellie Kleinjan.

DiscHARGE MEASUREMENTs.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of gravel and sand. No
definite control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.55 feet at
4.45 p. m. June 8 (discharge, 2,930 second-feet); minimum stage, 5.97 feet
September 30 (discharge, 46 second-feet), minimum discharge, 44 second-feet
November 30.

1923-1924: Maximum stage recorded, 13.00 feet June 23, 1923 (discharge,
3,270 second-feet) ; minimum stage, 5.97 feet September 30, 1924 (discharge,
46 second-feet). .

Ice.—Stage-discharge relation affected by ice. Records discontinued during
winter.

Diversions.—Fort Belknap Canal headworks are located about half & mile
above gage.

ReguraTioNn.—Low-water flow slightly affected operation of flashboards at Fort
Belknap Dam.

Accuracy.—Stage-discharge relation affected by a change in low-water control
and by ice. Two rating curves which are identical above low stages used
for the year; one applicable October 1 to June 9, and the other June 19 to
September 30. Both curves well defined between 75 and 600 second-feet
and fairly well defined below 2,600 second-feet. Gage read to half-tenths
usually once a day; occasionally twice daily. Records discontinued Decem-
ber 1 to April 16. Daily discharge ascertained by applying daily gage
height to rating table. Records good, except for low stages, for which they
are fair.

Discharge measurements of Milk River at Lohman, Mont., during the year ending
September 30, 1924

Gage Dis- ||- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
. - 6. 30 64 || June 19._..____ 9. 39 891 || July 20...._._. 7.23 218
May 14.....__.| 6.9 148 || July 15........ 7.25 243 || Aug. 27.... ... 7.77 352
May 21......_| 7.74 337

Daily discharge, in second-feet, of Milk River at Lohman, Monz., for the year ending
September 30, 1924

Day Oct. Nov. | Apr. | May | June | July | Aug. | Sept.
80 212 386 493 298 278
74 193 386 444 286 242
68 184 360 386 275 232
56 174 373 3713 322 212
56 193 414 360 298 193
62 80 |_.______ 174 429 347 310 174
62 80 723 184 | 1,190 334 310 184
68 86 | 1,100 174 | 2,930 322 360 174
93 93 876 165 .. .. 286 360 174
86 93 156 |.__.___.! 275 373 184
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Daily discharge, in second-feet, of Milk River at Lohman, Mont., for the year ending
September 30, 192/—Continued

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
93 123 | 1,440 253 347 202
93 72| 1,330 242 360 174
80 86 202 360 184
74 78 830 193 373 165
68 83 723 202 360 156
62 86 510 193 830 131
62 86 584 193 400 131
68 86 565 165 444 131
80 86 546 184 493 108
68 80 444 212 414 102
56 60 360 232 386 95
80 56 347 264 386 84
80 68 334 286 310 70
86 80 275 298 347 65
93 8 264 298 360 56
93 73 264 310 310 52
80 56 232 310, 322 48
80 62 222 310 332 48
74 68 222 310 347 48
80 44 222 334 347 46

e % PN F 298 310 foo.oooo

Note.—No record June 9-18.

Monthly discharge of Milk River at Lohman, Moni., for the year ending September

30, 1924
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
93 56 75.1 4, 620
123 44 77.3 600
2,200 222 646 30, 700
429 131 244 15, 000
493 165 287 17, 606G
830 275 365 22, 400
275 46 138 8,210

NORTH FORK OF MILK RIVER ABOVE ST. MARY CANAL, NEAR BROWNING, MONT.

Locarion.—In SW. Y sec. 16, T. 37 N., R. 11 W., 11{ miles above outlet of
canal 3 miles south of international boundary and 30 miles north of Browning,
on Blackfeet Indian Reservation, Glacier County.

DRAINAGE AREA.—60 square miles (measured on topographic maps).

Recorps AvAaiLABLE.—June 20, 1921, to September 30, 1924. Records obtained
at this station only during period when the St. Mary Canal is in operation.

Gace.—Stevens continuous water-stage recorder, installed in standard bex-
shelter on left bank, referred to staff gage on outside of gage well.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—One channel at all stages. Banks high, not subject to
overflow. Control is a gravel bar, subject to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded. during year, 2.65 feet at
3 p. m. June 7 (discharge, 168 second-feet); minimum discharge, 9.4 second-
feet September 29 (discharge estimated).

1921-1924: Maximum stage recorded, 2.65 feet June 7, 1924 (discharge,
168 second-feet); minimum stage, 0.59 foot September 22, 1922 (discharge
by shifting-control method, 7.3 second-feet).
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REeEauLATION.—None.
Diversions.—None.

Accuracy.—Stage-discharge relation permanent during period of record for year.
Rating curve fairly well defined between 10 and 30 second-feet; extended
beyond these limits. Daily gage heights determined from graph of recorder
by inspection. Daily discharge, May 4 to September 24, ascertained by
applying mean daily gage height to rating table; May 1-3 and September
25-30 estimated by comparison with North Fork of Milk River near inter-
national boundary. Records fair.

CooperaTION.—Data collected and compiled jointly with the Dominion Water
Power Branch, Department of the Interior, Canada.

Discharge measurements of North Fork of Milk River above Si. Mary Canal, near
Browning, Moni., during the year ending September 30, 192/

Gage Dis- Dis- Gage | Dis-
Date height | charge charge Date height | charge
Feet | Sec.-ft. Sec.-ft. Feet | Sec.ft.
May 4. 1.03 25.6 19.3 || Aug. 25...__.. 0.71 10.8
May 6.. .94 21.1 10.3
June 12, 1.07 30.1 10.2

Daily discharge, in second-feet, of North Fork of Mill River above St. Mary Canal,
near Browning, Mont., for the year ending September 30, 1924

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
12.4 9.9 11.1 17.8 9.9 | 140 11.5
12.0 9.9 10.7 16.4 9.9 12.8 115
12.0 | 10.3 10.3 15.4 9.9 | 115 12.0
13.2 | 12.0 10.7 18.7 9.9 1L5 14,0
12.4 | 12.4 1L5 19.2 9.9} 1L5 13.2
15| 1L6 12.0 22.0 | 10.7| 12.0 12.0
1.1} 10.7 1.5 24.91 13.2| 1.5 11.5
1.1 | 24.2 1L 5 19.2 | 13.6] 11.1 1.1
10.7 | 16.8 11.1 17.3 | 1L1 | 10,7 1.5
10.3 ¢ 14.0 1.5 15.9 9.6 10.3 10.7
10.3 | 12.0 12.4 14.5 9.9 10.7 1.3

99| 1L1 12.4 14.0 9.9 | 10.7 10.7
9.9 10.7 12.0 14.9 9.9 | 10.3 10.7
9.5 1L.5 1L 5 14.0 9.9 9.9 9.4
9.5 15.4 1.5 13.2 9.9 10.3 10.7

....... 9.9 1L1 ...

Monthly discharge of North Fork of Milk River above St. Mary Canal, near Browning,
Mondt., for the year ending September 30, 192/

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
May4-31...__.___ - 38 4.5 19.7 1,210
June. . - 116 13.2 26.2 1,
July . 13.6 9.5 10.7 658
August._._ 24.2 9.9 12.0
September oo e ————— 14.0 9.4 11.4 678
The Perioq. - oo oo oo | | e m e | e 4,840
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NORTH FORK OF MILK RIVER NEAR INTERNATIONAL BOUNRDARY

Locarion.—In NE. ¥4 sec. 11, T. 1, R. 23 W. fourth meridian, 300 yards above
highway bridge at Peters ranch, 18 miles east of Kimball, Alberta, and 2
miles north of international boundary.

DRrAINAGE AREA.—101 square miles (measured on topographic maps).

REcorps avarLaBLE—January 1, 1913, to September 30, 1924. July 21, 1909,
to December 31, 1912, station was maintained by Irrigation Branch of the
Department of Interior, Canada, in NE. 14 sec. 13, T. 1, R. 23 W. fourth
meridian, 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.—A Stevens water-stage recorder on left bank; inspected by Charles
Barnett.

DiscuHARGE MEASUREMENTS.—Made by wading, from cable, or from highway
bridge.

CHANNEL AND coNTRoL.—Bed of stream at gage and principal control composed
of clay and small boulders; shifting. i

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.54 feet at
2 p. m. June 7 (discharge, 674 second-feet); minimum stage recorded, 1.11
feet September 29 (discharge, 9.4 second-feet).

1909-1924: Maximum stage recorded, 4.14 feet May 8, 1920 (discharge,
1,070 second-feet); minimum discharge, 5.5 second-feet February 11, 1916.

Ice.—Stage-discharge relation affected by ice.

Diversions.—None.

ReeuratioN.—Flow partly regulated by flow of United States Bureau of Recla-
mation St. Mary Canal. During May, June, July, August, and September
a total of 93,500 acre-feet were turned into river above station.

Accuracy.—Stage-discharge relation not permanent; affected by ice and shifting
control. Four rating curves used during year are well defined; one applicable
October 1 to 31, one March 1 to April 24, one April 25 to June 7, and the
last June 8 to September 30. Daily gage heights from graph of recorder
April 5 to September 30, with several gaps. Observer’s readings on chain
gage used for remainder of year. Daily discharge for open channel ascer-
tained by applying mean daily gage height to rating table. Records fair.

CoorrraTiON.—Data collected and compiled jointly with the Dominion Water
Power Branch, Department of the Interior, Canada.

Discharge measurements of North Fork of Milk River near international boundary,
during the year ending September 30, 1924 .

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feel | Sec.-ft.
QOct. 1o . .___.. 1.10 11.4 1.48 37.2 (| Aug. 18_.._____ 2.92 479
Oct, 31._______. s1.15 14.5 2.48 284 Aug. 22 .._____ 3.04 530
Mar. 7......_...] ¢1.56 14. 4 2.55 328 Sept. 11__._____ 2.07 151
Apr. 2 ________] ¢1.93 23.6 2.86 439 Sept. 16__..____ 1.26 21.7
Apr. 25...._... 1,30 24,0 2.91 465 Sept. 18 .. _____ 1.27 10.9

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of North Fork of Milk River near international
boundary, for the year ending September 30, 1924

Day Oct. | Mar. | Apr. | May | June | July | Aug. | Sept.

1.7 14.0 23.7 35 421 316 477 334

11.4 .0 3.7 38 418 319 486 319

1.2 14.0 23.7 38 418 319 495 304

1.2 14.0 38 425 319 310

10.9 14.0 30 31 425 319 508 316

10.9 14.0 1 119 59 421 319 495 299

10.9 14.3 | 150 69 575 316 477 282

16.2 14.3 | 135 64 513 312 490 244

21.6 14.8 91 63 407 308 490 206

18.6 14.8 45 87 320 304 482 169

15.6 14.8 36 184 288 304 477 146

12.7 4.8 50 232 206 304 472 127

12.7 14.8 72 269 276 304 477 115

12.7 14.8 59 276 288 360 477 61

12,7 4.8 46 276 336 416 486 29
12.7 16.3 33 304 340 431 486 19.9
12.7 16.3 34 311 336 446 486 19.9
12.7 14.8 23.4 325 328 450 477 19.9
12.2 14.8 367 332 459 472 21.3
12.2 16.3 24.2 389 336 482 495 22,0
21 ... e EROBamE® oo o oo cm e e e 12.7 16.8 23.4 403 336 500 518 19.9
22 ... eam e RS e s oo mee e 12.7 18.2 27 414 34 522 531 17.8
b —h S eeeBeE e cmmmcmm e 12.7 18.2 418 34 531 526 14. 4
. SR eeateat e e ee 12.7 16.2 33 418 324 522 522 10.7
s T eeaemmm e o em o e e mma e 12.2 18.2 22.0 425 316 490 485 10.7
26 . - 12,2 18.2 23.6 432 318 472 448 11.3
27 11.4 18.2 30 432 316 468 436 10.7
28, 10.9 18.2 33 432 316 468 424 10.7
29 11. 4 18.2 37 436 312 468 401 9.4
30. 127 18.9 35 432 314 468 378 10.7
31 13.7 8.2 . 425 |- 468 356 |aeeme-- -

Nore.—Gage height missing and discharge interpolated Oct. 1-2, 4, 6, 8, 10-11, 13, 15-16, 18, 20, 22-23, 25,
27, 20-30, June 30, July 1,3, 5,7-9, 11, 14, 16, Aug. 23, 25, 27, 20-31, Sept. 2,4, 6, 8-9.  Stage-discharge relation
affected by ice Mar. 1 to Apr. 7; discharge computed from discharge measurements, observer’s notes,
I:en%geﬁatur% r?cord.;, and hydrographicstudies. Records discontinued Nov. 1 to Feb.29. Hourly-discharge
method used June 7.

Monthly discharge of North Fork of Milk River near international boundary, for
the year ending September 30, 1924

Discharge in second-feet
Run-off in

Month acre-feet
Maximum | Minimum | Mean

21.6 10.9 12.9 793
18.9 14.0 15.9 978
150 2.0 45.6 2,710
436 31 262 16, 100
575 276 358 21, 300
531 304 403 )
531 356 475 20, 200
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LODGE CREEEK AT INTERNATIONAL BOUNDARY

Locarion.—In SE. ¥4 sec. 12, T. 1, R. 29 W. third meridian, at Willow Creek
Royal Northwest Mounted Police Barracks, 1 mile north of international
boundary in Saskatchewan, Canada, and 30 miles northwest of Havre,
Mont.

DrAINAGE AREA.—806 square miles (measured by Irrigation Branch, Depart-
ment of the Interior, Canada).

RECORDS AVAILABLE.—April 1, 1917, to September 30, 1924, April 25, 1910, to
October 31, 1916, maintained by Irrigation Branch, Department of the
Interior, Canada.

Gage.—Stevens continuous water-stage recorder, installed May 6, 1919, on right
bank, referred to inside staff gage. April 1, 1917, to May 5, 1919, inclined
staff on right bank at same location.

DIsCHARGE MEASUREMENTs.—Made from cable or by wadlng Some low-water
measurements made with weir.

CHANNEL AND ¢cONTROL.—Bed composed of heavy boulders, gravel, and sand;
shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.67 feet at
4.30 a. m. June 9 (discharge, 729 second-feet); creek dry October 1-31,
Mareh 1-31, and July 12 to September 30.

1917-1924: Maximum stage recorded, 12.90 feet March 31, 1918 (dis-
charge estimated, 2,700 second-feet; stage-discharge relation affected by
ice); minimum stage, creek dry during part of each year.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Several small ditches divert water for irrigation above station.

REeguLATION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by shift-
ing control. Rating curve fairly well defined below 50 second-feet; extended
above. Daily gage height determined from graph of water-stage recorder
by inspection or by the straight-line method. Daily discharge determined
by applying mean daily gage height to rating table, using shifting-control
method April 17 to May 6, and averaging hourly discharge June 7-11.
Records fair.

CooPERATION.—Maintained in cooperation with the Dominion Water Power
Branch, Department of Interior, Canada.

Discharge measurements of Lodge Creek at international boundary, during the year
ending September 30, 192/

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height { charge

Fe Sec.-ft. Feet | Sec.ft.
1. 2.80

et
Mar. 29_........ 44 Aug.3.... 0
1.33 1.40 || Aug. 11 oo feas 0
1.30 .69 || Aug. 15 Lo 0
1.50 3.85 || Aug. 27 moanifeeoo 0
1.40 1. 50

e Stage-discharge relation affected by ice.
63482—28 8
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Daily discharge, in second-feet, of Lodge Creek at international boundary, for the
year ending September 30, 192/

Day Apr. | May | June July Day Apr. | May | June | July
2.8 4.5 1.0 0.9 |16 ... 1.7 0.9 6.0
3.3 4.5 1.1 B 17l 16.1 .9 4.5
3.3 3.8 1.1 GOl 18 o 13.8 .8 3.8
3.2 .9 A9 il 111 .8 3.6
3.2 .9 .3 9.4 .9 2.4
2.8 1.0 .2 8.8 .8 2.3
2.3 33 .2 7.8 W7 2.1
2.1 81 .1 6.9 7 2.1
1.8 | 482 .1 6.3 .7 1.9
1.6 | 203 .1 5.8 .7 1.6

1.2 5.3 .8 L5 |emcaacan

L1 5.0 .6 L2 faecoieae
. 8 1.0 5.3 .7 1.2
0. LO 4.8 .8 1.1
. 4 1.0 4.5 .8 1.0
........ > R T,

Note —Creek dry or at pool stage Oct. 1-31, Mar. 1-31, and July 11 to Sept. 30. Records discontinued
Nov. 1to Feb. 29. Stage-discharge relation affected by ice Apr. 1-14; discharge computed from discharge
measurements, observer’s notes, and temperature records.

Monthly discharge of Lodge Creek at international boundary, for the year ending
September 30, 1924

Discharge in second-feet

Run-off in

Month acre-feet

Maximum | Minimum | Mean

0 [} (1} 0

0 0 0 0

192 2.8 41.2 2,450
4.5 .6 1.53 94.1

482 .9 318 1,890
.9 0 A1 6.8

0 0 1] 0

[} ] 0 0

BATTLE CREEK AT INTERNATIONAL BOUNDARY

Location.—In SE. 14 sec. 4, T. 1 N., 26 W. fourth meridian, in Saskatchewan,
Canada, one-fourth mile above point where creek crosses international bound-
ary and 35 miles north of Chinook, Mont.

DRAINAGE AREA.—730 square miles.

RecorDps AvAtLABLE.—April 1, 1917, to September 30, 1924.

GAgE.~—Stevens continuous water-stage recorder referred to two vertical staff
gages, one in well and one outside; read by Thomas Dowen. ’

DiscHARGE MEASUREMENTS.—Made from cable 45 feet below gage or by wading.

CHANNEL AND CoNTRoL.—Bed composed of heavy boulders with sand and gravel;
shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.81 feet April 11 (dis-
charge, 269 second-feet); creek dry March 1-22, August 5-14, and August 30
to September 30.

1917-1924: Maximum stage recorded, 8.50 feet April 13, 1917 (discharge,
3,200 second-feet); no flow during periods every year.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Several small ditches divert water for irrigation above station.

ReEGULATION.—None,
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Accoracy.—Stage-discharge relation affected by slight change of control during
ice-affected period. Two rating curves used during year; one, applicable
October 1 to 26, is well defined below 250 second-feet; the other, applicable
April 16 to September 30, is well defined between 10 and 275 second-feet.
Daily gage heights determined from graph of water-stage recorder, except
March 23 to April 15 and April 23-26, when observer’s readings were used.
Daily discharge ascertained by dapplying mean daily gage height to rating
table, using shifting-control method April 15 to May 5, and averaging
hourly discharge June 8, 17, and August 15. Records good.

CooprERATION.—Maintained in cooperation with the Dominion Water Power
Branch, Department of Interior, Canada.

Discharge measurements of Baitle Creek at international boundary, during the year
ending September 30, 1924
&

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge

Feet Feet Feet | Sec.-ft.
Oct. 8 ___.___._ 2.22 2.65 2.38 11,
Nov.6. ... 2.27 2. 55 1.85 .05
Apr.2 . ... @3.35 2.52 3 . 1.60 0
Apr.9_. ... 3 2.45 3 Sept.14.__.__._.| 153 0
Apr.15. .. .. 3.07 2. 52 3
Apr.22_________ 2.92 2.61

o Winter gage.

Daily discharge, in second-feet, of Baitle Creek at international boundary, for the
year ending September 30, 1924

Day Oct. Mar. { Apr. { May | June | July | Aug.
30 S O 6.9 4.6 9,7 18.3 0.10
3.5 Joaeaaas 11.0 42,2 6.9 15.4 .05
B2 T 27.5 41.0 6.9 16.4 .02
3.8 |oocaeeee 57 39.8 7.3 21,2 0
2% 2 D 69 42.2 6.9 23.0 0
3.5 85 410 6.9 19.2 0
3.7 70 39.8 16.4 14.5 0
4.8 210 30.8 39.2 13.1 0
5.2 253 38.6 4.6 12,5 0
5.2 256 35.0 28.4 11.8 0
56 |. 269 30.6 20,2 9.7 0
5.6 |oaaa- 225 29.5 111 8.4 (1}
6.0 | ...~ 155 28. 4 12,5 7.7 0
6.0 .| 115 26.2 26, 2 7.3 0
6.0 [_oo_.. 102 25.1 29.5 6.9 1.40
[ 1 I, 93 23.0 25.1 5.7 5.30
6.0 |- 91 20,2 29.9 41 1.70
6.0 91 19.2 5L0 3.5 110
6.0 86 20, 2 53.0 3.1 110
6.5 90 20.2 36.2 2.7 1.00
6.5 [cmocmean 84 19.2 30.6 2.5 .60
6.0 | ... 79 19.2 27.3 2.1 .50
6.0 1.0 73 19.2 25.1 1.9 .40
6.0 1.0 72 17.4 22.1 1.7 .30
6.0 2.0 62 iL1 19.2 L6 .20
6.0 2.0 57 9.7 19.2 12 .10
5.6 2.0 58 9.7 19.2 .9 .08
4.8 2.4 57 9.1 20.2 .7 .05
3.9 2.0 48.4 9.7 20.2 B, .02
3.9 3.1 | 45.8 9.1 19.2 .4 (i}
4.8 3.1 i ........ 8.1 ... .2 0

NoOTE,—Creek dry or at pool stage Mar. 1-22, Aug. 4-14, and Aug,. 30 to Sept. 30. Records discontinued
Ngv. ltt.g Feb. 29. Stage-discharge relation affected by ice Oct. 27-31 and Mar. 23 to Apr. 15; discharge
estimated. :
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Monthly discharge of Batile Creek at international boundary, for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
6.5 3.1 5,11 314
3.1 0 60 36.9
269 6.9 100 3, 950
44.6 9.1 25. 5 1,570
53.0 6.9 2.0 1,370
23.0 .2 7.68 472
5.3 0 .45 21.7
0 0 0 0

FRENCHMAN RIVER AT INTERI‘?ATIONAL BOUNDARY

Location.—In SW. 14 sec. 4, T. 1, R. 10 W. third meridian, at Hall ranch, in
Saskatchewan, Canada, just across international boundary from eastern
side of lot 8, sec. 6, T. 87 N., R. 34 K., in the United States.

DRAINAGE AREA.—1,875 square miles (measured by Department of the Interior,
Canada).

RECORDS AVAILABLE.—April 1, 1917, to September 30, 1924.

Gage.—Stevens water-stage recorder referred to staff gage in well.

DiscHARGE MEASUREMENTs.—Made from cable 20 feet above gage or by wading.

CHANNEL AND CONTROL.—A bar composed of boulders and gravel forms prinei-
pal control at low and medium stages. At high stages this bar is drowned
out.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.70 feet at
midnight April 14 (discharge, 744 second-feet); minimum discharge, no
flow March 1-18.

1917-1924: Maximum stage recorded, 10.31 feet June 23, 1923 (discharge,
2,920 second-feet); minimum stage, no flow during periods in 1919, 1920,
1921, and 1924.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Several ditches divert water for irrigation about 60 miles above
station in Saskatchewan.

ReguraTiOoN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shifting control. Two rating curves used during year; one, applicable
October 1 to November 3, is well defined; the other, applicable April 11 to
September 30 directly or indirectly, is well defined below 800 second-feet.
Daily gage heights October 1 to November 3 and April 11 to June 6, July 18
to September 30 from graph of water-stage recorder by inspection or straight-
line method. For remainder of year gage heights from observer’s record;
gage read to hundredths once daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table, using shifting-control method
April 18 to July 15. Records good.

CooreraTION.—Maintained in cooperation with Dominion Water Power Branch,
Department of Interior, Canada.
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Discharge measurements of Frenchman River at international boundary, during the
year ending September 30, 1924

; Gage Dis- Gage Dis- Gage | Dis-
Date beight | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
Mar., 21 .. 4,25 13.5 )| Mar.31_.._.___._| ¢3.70 143 || Apr.14..___.___ 4,68 736
Mar. 22_. . 64,22 1L1 | Apr. 1. . 192 ) Apr. 150 _____. 4. 61 694
Mar. 24._ . 64 18 10.3 || Apr.2._..__ 3 64.0 || May M4.________ 2.86 83
Mar, 25.__ o414 12.0 |} Apr.3.._ . 54.0 || June 19_____.___ 2.77 58
Mar. 26-_ 64,11 15.6 || Apr.7... 488 June21._______. 2.79 62
Mar. 27_._ a4, 04 14.4 || Apr.8.__ 3 650 July 18_________ 2.62 29.0
Mar.28__. .l 64,01 19.2 || Apr. 11 3 357 Aug.19_________ 2.44 16.4
Mar,29.._.._..| 23,93 15.8 || Apr. 12 245 Sept. 10 _______| 2,34 10.3

s Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Frenchman River at international boundary for
the year ending September 30, 192/

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
5.2 19| U9 44.6 50.0 13.8 6.8
6.8 65 | 109 4.6 47.4 13.8 5.5
8.7 53 | 103 43.2 36.9 15,1 4.2
9.4 76 96 41.8 30. 4 28,3 3.7
8.7 299 | 115 39.0 26.7 33.6 3.7
9.4 140 40. 4 24.3 29.4 3.7
0.1 131 82 23.5 24.3 3.7
1.5 117 90 25.1 21.1 3.1
2.2 113 76 23.5 20.3 2.3
2.2 119 63 21.9 23.5 10.1
2.2 109 68 20:3 35.8 6.8
2.2 98 72 18.4 31.5 4.6
2.2 92 7 17.0 27.5 3.1

A 84 77 15.8 25.1 2.3
79 i 15,8 22.7 1.8
75 149 13.8 211 15
68 609 33.6 19.0 1.8
65 156 36.9 17.0 1.8
60 94 27.5 16.4 1.3
56 62 21.1 17.0 1.2
55 62 19.0 16.4 .9
56 53 20.3 15.8 .9
50 48.8 19.0 15.8 .8
50 47.4 19.0 15.1 .6
50 46.0 17.7 12.7 .6
48.8 41.8 17.0 1.2 1.8
50.0 44.6 17.0 11.2 1.5
48.8 81 15.8 10.6 1.2
48.8 | 115 15.1 9.6 1.2
47.4 14.4 7.6 2.6
4.6 | ooo. 13.8 6.8 e

NoTe.—Stage-discharge relation affected by ice Oct. 26 to Apr. 10; discharge estimated Oct. 26 to Nov. 3
and Mar. 1 to Apr. 10 from discharge measurements, temperature records, and observer’s notes. Records
discontinued Nov. 4 to Mar. 18. No flow Mar. 1-18. Discharge interpolated on aceount of missing gage
heights Oct. 24, June 7, 9, 11-12, and 14.
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Monthly discharge of Frenchman River at international boundary for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
18.0 5.2 13.0 799
53 0 7.87 484
706 19.0 273 186, 200
140 44.6 80.6 4, 960
609 39.0 87.8 5, 220
50 13.8 23.2 1, 43¢
35.8 6.8 19.0 1,170
10.1 .6 2.84 169

PORCUPINE CREEK AT NASHUA, MONT.

LocatioNn—In NW. 14 sec. 31, T. 28 N., R. 42 E,, 500 feet above ford, one-
fourth 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 October 31, 1924 (discontinued).

GagE.— Vertical staff in three sections nailed to trees on left bank; read by Mrs.
Rosie L. Brocksmith. ‘ \

DiscHARGE MEASUREMENTS.—Made by wading near gage, or at high stages from
a bridge one-fourth mile below.

CuANNEL aND coNTrROL.—Channel at gage is composed of heavy clay with some
fine gravel; shifts occasionally. Right bank high, wooded, and is not
overflowed. Left bank is overflowed at high stages. Low-water control is
gravel bar about 50 feet below gagé. This is drowned out at higher stage
and the channel below becomes control. '

EXTREMES oF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to October 31, 1924, 7.9 feet at 5 p. m. October 14, 1924 (discharge,
- 252 second-feet); minimum discharge, pool stage September 17 to October
11, 1924

1909-1924: Maximum stage recorded, 18.0 feet April 11, 1916, determined
by leveling from floodmarks (discharge determined from extension of rating
curve, 2,700 second-feet); minimum stage, dry during periods of each
year.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Irrigation canal of Office of Indian Affairs diverts low-water flow
ahove station during irrigation season.

RecuLaTioN.—Irrigation reservoir of Office of Indian Affairs on the Middle
Fork of Porcupine Creek partly regulates flood flow; storage capacity 3,800
acre-feet.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shifting control. Rating curve fairly well defined below 1,000 second-feet
is applicable indirectly October 1 to December 8, 1923, and directly April 6
to October 31, 1924. Gage read once daily to nearest tenth and occasionally
twice daily. Daily discharge ascertained by applying daily gage height to
rating table, using shifting-control method October 1 to December 8, 1923.
Records fair. '

The following discharge measurements were made:
April 8, 1924: Gage height, 4.18 feet; discharge, 20.6 second-feet.
May 19, 1924: Gage height, 3.33 feet; discharge, 2.2 second-feet.

e
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~

Daily discharge, in second-feet, of Porcupine Creek at Nashua, Mont., for the pertod
October 1, 1923, to October 31, 1924

Day Oct. | Nov. | Dec. | Apr. { May | June | July | Aug. | Sept. [ Oct.
3.0 6 0.4 0.3 1.8 3.0 0.4 0
3.0 8 .4 3.0 .8 3.0 .4 0
3.0 10 .8 3.0 .4 3.0 .4 0
1.8 12 .4 2.4 .4 3.0 .4 0
1.8 15 .8 3.0 .8 1.8 .4 0
1.8 30 1.8 3.0 .4 26 .4 0
1.8 30 1.8 3.0 .4 12 [ 0
1.8 21 .4 12 .4 8.3 0 0
1.8 12 .4 10 .4 4.5 0 0
1.8 10 .8 10 .8 4.5 .1 0
1.8 8.3 .8 6.3 .8 3.0 .4 0
1.8 6.3 .4 6.3 .8 1.8 0 6.3
1.8 6.3 .4 4.5 .8 .8 .4 3.0
1.8 6.3 .4 4.5 .8 R .4 66
4.5 6.3 .4 6.3 6.3 1.8 .4 79
6.3 6.3 .8 39 4.5 6.3 .4 34
6.3 4.5 .8 64 4.5 4.5 0 26
6.3 3.0 1.8 49 4.5 3.0 0 18
10 1.8 1.8 30 120 1.8 0 34

10 .4 .8 18 18 3.0 0 26

10 .8 .8 18 12 1.8 0 15

4.5 4 .4 12 6.3 1.8 0 12

3.0 .8 .8 8.3 4.5 1.8 0 8.3
4.5 .4 .8 6.3 4.5 1.8 0 6.3
4.5 .8 .8 4.5 3.0 .8 0 3.0
4.5 .4 1.8 1.8 3.0 .8 0 3.0
4.5 .8 2.4 1.8 3.0 .8 0 1.8
6.3 .4 3.0 1.8 3.0 .8 0 1.8
6.3 .4 2.4 6.3 3.0 .4 0 6.3
50 4 1.8 4.5 1.8 1.8 0 6.3
8.0 {oe oo eaeiaee L8 [eaeaeoae 3.0 IR N R, 6.3

NoTE.—Slush ice in creek Oct. 30 to Nov. 3; discharge estimated. Water standing in pools Sept. 7-9,
12, and Sept. 17 to Oct. 11, 1924. Records discontinued Dec. 9, 1923, to Apr. 5, 1924.

Monthly discharge of Porcupine Creek at Nashua, Mont., for the period October
1, 1923, to October 31, 1924

-

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean
10.0 1.8 . 20 258
18 6.0 12.0 714
12 8.3 10.5 166
April 6-30. i 30 .4 6.32 313
ay. .. - 3.0 .4 1.07 65. 8
June. 64 .8 11.4 678
July. .. 120 .4 6. 92 425
August. . 26 .4 3.51 216
September . . 0 .15 8.9
OCtODET. - o e 79 0 117 719

POPLAR RIVER BASIN
POPLAR RIVER NEAR POPLAR, MONT,

LocaTioNn.—In 8. 14 sec. 8, T. 28-N., R. 51 E., at United States Bureau of Recla-
mation camp 5 miles north of Poplar, Roosevelt County.

DRAINAGE AREA.—Not measured.

REcCORDs AvAaILABLE.—OQOctober 1, 1913, to October 31, 1924 (discontinued), at
present site. August 15, 1908, to May 1, 1911, in S. 14 sec. 5, T. 28 N,,
R. 51 E., at Obershaw’s ranch, 6 iiles north of Poplar; May 2, 1911, to
October 4, 1913, at camp of United States Bureau of Reclamation in NE. 14
sec. 4, T. 29 N., R. 51 E., 18 miles north of Poplar.
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Gage.—Chain gage on left bank at United States Bureau of Reclamation camp;
read by employees of the Bureau of Reclamation.

DiscHARGE MEASUREMENTS.—Made by wading near gage or from highway bridge
at Poplar, 8 miles downstream.

CHANNEL AND coNTRoL.—Bed composed of gravel, clay, and boulders. Low-
water control, a riffle of same material 200 feet below gage; shifts occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.20 feet at
8 a. m. April 3 (ice present; discharge estimated, 2,450 second-feet); mini-
mum stage, 4.00 feet September 20 to October 5 (discharge, 19 second-feet).

1908-1924: Maximum stage recorded, 12.0 feet April 10, 1912; determined
by leveling from high-water marks (discharge from extension of rating curve,
10,000 second-feet; no flow December 16 and 17, 1918 (river frozen).

Ice.—Stage-discharge relation affected by ice.

Diversions.—Poplar River canals, “East’ and ‘“West,” divert water above
gage for irrigation.

REeGuLaTion.—None.

Accuracy.—Stage-discharge relation seriously affected by ice; otherwise perma-
nent during year. Rating curve well defined between 50 and 1,500 second-
feet. Gage read twice daily to nearest half-tenths. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
fair.

The following discharge measurements were made:
April 6, 1924: Gage height, 7.70 feet; discharge, 1,330 second-feet.
May 15, 1924: Gage height, 4.96 feet; discharge, 108 second-feet.

Daily discharge, in second-feet, of Poplar River near Poplar, Mont., for the period
October 1, 1923, to October 31, 1924

Day ©ct. | Nov. | Apr. May | June July Aug. | Sept. Oct.
47 47 . 109 70 94 32 22 19
47 47 1. 101 67 87 38 22 19
45 47 98 67 81 38 22 19
41 47 94 70 81 41 22 19
39 47 87 67 7 43 22 19
38 7 98 65 75 43 22 22
36 47 109 67 70 43 22 22
36 47 114 94 70 43 22 25
36 52 126 98 65 39 22 25
36 52 139 98 60 43 22 26
39 52 151 87 56 43 22 28
39 61 145 87 54 41 22 52
43 70 139 87 52 39 22 101
43 75 131 90 49 39 25 145
43 75 114 101 47 39 25 135
43 70 211 109 135 41 39 22 135
43 70 192 101 151 38 39 22 135
47 65 78 98 155 39 39 22 135
47 60 173 94 178 43 39 20 131
47 56 166 87 173 39 39 19 121
47 52 155 85 139 39 36 19 117
47 52 151 81 114 39 36 19 117
47 52 135 81 104 39 33 19 117
47 52 131 81 94 39 32 19 109
47 52 126 75 94 39 32 19 109
47 52 117 75 85 39 32 19 109
47 52 117 75 90 39 28 19 109
47 52 117 75 117 36 26 19 104
47 1 117 75 139 36 26 19 101
47 | . 114 70 114 32 24 19 101
A7 | 70 ool 32 22 |- 101

Nore.—Stage-discharge relation affected by ice Nov. 29 to Apr. 4; records discontinued Nov. 29 to Apr.2;
dis&:hargedzfstimated Apr. 3-4; discharge interpolated on account of missing gage heights Nov. 12, 18, 23,
and 26, 1924. . -
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Monthly discharge of Poplar River near Poplar, Mont., for the pertod October 1,
1923, to October 31, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1923
October- . 47 36 43.6 2, 680
November 1-28. el 75 47 53.4 3, 080
1924
April 3-30__ 2, 450 114 505 28, 000
Ay 151 70 99.6 6, 120
June___ 178 65 103 6,130
July 94 32 52.5 3,230
August____. - 43 22 36.3 2, 230
September_ . 25 19 21.0 1, 250
October. e 145 . 19 81.5 5,010

BIG MUDDY CREEK BASIN
BIG MUDDY CREEK AT RESERVE, MONT.

Location.—In N. 34 sec. 24, T. 33 N., R. 55 E., at highway bridge at Reserve,
Sheridan County. .

DraINAGE AREA.—Not measured. .

RECORDs avaTLABLE.—March 29, 1920, to October 31, 1924 (discontinued).

Gace.—Wire gage on downstream guardrail of highway bridge. Prior to April
24, 1921, gage heights obtained by measuring down from bench mark on
lower chord of bridge. Datum unchanged. Read by Carl Larsen.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CoNTROL.—Bed composed of grawel and boulders in heavy clay.
Current of medium velocity. Vegetation grows in stream bed in late summer.
Banks fairly high, subject to overflow at extreme stages. Current has
decided angle of approach to bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.20 feet at
noon April 6 (discharge, 1,110 second-feet); no flow September 1 and 4-6.

1920-1924: Maximum stage recorded, 13.65 feet March 31, 1920, stage-
discharge relation affected by ice (discharge from measurement, 1,280
second-feet) ; no flow September 1 and 4-6, 1924.

Ice.—Stage-discharge relation seriously affected by ice. Readings discontinued.

Diversions.—None above station.

ReguLaTION.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 10 and 1,000 second-feet; extended beyond these limits.
Gage read to hundredths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records fair.

The following discharge measurements were made:
April 7, 1924: Gage height, 10.65 feet; discharge, 906 second-feet.
April 7, 1924: Gage height, 9.95 feet; discharge, 789 second-feet.
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Daily discharge, in second-feet, of Big Muddy Creek at Reserve, Mont., for the
period October 1, 1923, to October 31, 1924

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept. Oct.

) S [ 23 7.8 4.6 20 5.8 0 1.0
U, 22 7.8 3.8 26 6.2 .2 .6
b, S, 19 10 4.6 34 5.8 .4 .8
L S 24 8.2 4.2 26 6.2 0 1.4
S 20 8.4 4.6 22 6.2 0 2.6
. 16 8.6 3.4 20 6.2 0 3.8
S, 14 5.0 3.8 17 7.0 .6 3.8
- S 12 11 5.0 15 7.4 1.0 4.2
L SR, 10 12 6.2 14 7.4 1.0 4,2
Y0 9.0 12 13 11 6.8 2.2 4.2
) & 9.0 19 10 6.2 1.0 4.2
12 el 9.0 18 8.2 7.8 2.2 5.0
) & S 9.0 18 6.6 7.8 1.0 5.8
34 e 9.0 25 6.2 8.6 2.2 7.0
) 1 T 9.3 24 3.8 7.8 1.8 7.0
(R, 9.6 15 26 3.0 7.0 1.4 7.0
J R 9.8 12 26 3.8 9.0 1.0 7.8
18 el 10 9.0 25 4.6 7.4 2.2 7.4
19 10 7.4 32 5.0 7.8 2.2 9.0
. | 9.0 7.0 31 6.2 8.2 2.2 8.2
2% il 8.6 6.2 28 5.8 8.2 1.8 7.0
22 il 8.2 6.2 .25 5.0 7.0 1.0 7.0
23 el 8.6 5.4 22 5.0 6.6 .8 5.4
b SR 7.8 5.0 20 4.2 2.2 1.0 5.4
4 7.8 4.6 19 3.8 2.2 1.0 5.0
7.0 4.2 18 3.8 3.8 .8 5.0

9.0 4.2 16 7.4 2.8 .4 5.0

8.8 4.2 17 8.2 1.8 .2 5.4

8.6 3.8 17 7.8 1.4 1.0 5.0

8.4 3.4 19 6.2 .6 1.0 5.0

8.2 4.6 |- 4.6 10| .- 5.0

Nore.—Discharge interpolated on account of missing gage heights, Oct. 7-8, 15-17, 28-30, Nov. 5, 9, 21,
25-27, 1923, Mar. 28-31, Apr. 13, May 25, June 8, Aug, 10, 27, Sept. 2, Oct. 5, 12, and 26, 1924.

continued Nov. 29, 1923, to Mar. 25, 1924,

Records dis

Monthly discharge of Big Muddy Creek at Reserve, Mont., for the period October 1,
1923, to October 31, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1923
OCbODT - o e e 24 7.0 11.4 701
November 1-28. e 24 5.0 11.8 655
1924
March 26-81 . oo 412 136 290 3,450
April_____. 1,110 8.2 221 13, 200
May.. 27 3.4 10.4 640
June.. 32 3.4 16.6 988
July.. 34 3.0 10.5 646
August____ 9.0 .6 5.81 357
September 2.2 .0 1.05 62.5
L7037 T3 SN 9.0 .6 5.02 309

YELLOWSTONE RIVER BASIN
YELLOWSTONE LAKE AT LAKE HOTEL, YELLOWSTONE NATIONAL PARK
LocaTioN.—At boat landing direetly in front of Lake Hotel, 134 miles southwest

of the outlet of Yellowstone Lake.
DRAINAGE AREA.— Not measured.

REecorps avarLaBLE.—October 7, 1921, to September 30, 1924.
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Gage.—Vertical staff on pile at wharf; read by park rangers. Gage datum is
7,729.51 feet above mean sea level.

EXTREMES OF STAGE.—Maximum stage recorded during year, 3.66 feet July 5;
minimum stage recorded, 1.02 feet October 31. Lower stage probably
occurred during period of no record.

1922-1924: Maximum stage recorded, 4.58 feet June 29, 1922; minimum
stage recorded, 0.36 foot December 17, 1921. Lower stage may have
occurred during period of no record.

Ice.—Records discontinued during winter on account of severe ice formation.

Diversions.—None.

ReguraTiION.—NoONne:

Accuracy.—Gage read once daily to hundredths. Records good.

Daily gage height, in feet, of Yellowstone Lake al Lake Hotel, Yellowstone National
Park, for the year ending September 30, 192/

Day Oct. | June | July | Aug. | Sept. Day Oct. | June | July | Aug. | Sept.

) DR 1.66 |- .- 3.61| 283 1.92 | 16 ______. 1.3} 3.24| 342 2.24 1.45
2. 164 |- 3.61 | 280 190 |} 17 ... _. 1.321 3.32| 3.338| 224 1.4
b F 1.62 (... 3.61 2.78 1.88 ([ 18 ool 1.30 | 3.40| 3.35{ 2.18 1,43
L S, 160 |- 3611 272 1.84 {19 __________ 1.28 | 3.46| 3.30| 216 1.42
[ S 158 | 3.66| 266 1.82 || 20 ... 1.24 | 3.51 3.26 214 1.40
6o 1.56 |- 3.61| 260 1.80 i 21 .. ... | 1.22| 3.51| 3.22| 214 1.36
Y S, 1.54 | _____ 3.61 2.58 L.76 || 22 ... .. .20 | 3.51 3.18| 212 1.32
| S 1562 3.61 | 2.54 174 |} 28 ... 1.16] 3.48| 3.14] 2.10 1.29
9 L50 |- o 3.61| 248 1.70 | 24 ... 1.14| 3.51| 3.10| 202 1.26
10 148 . _____ 3 2. 44 1.66 || 25, . .. ___.l_ 1.12] 3.53| 3.08| 208 1.25
j ) S 1.46 |.._.___ 3.60 | 240 1.62 3.66| 3.06| 206 1,24
12 .. 1.44| 3,00 3.58 2.36 1. 58 3.531 3.02] 204 1.21
13 1.40| 3.01| 3.53{ 2.36 1.53 3.61| 3.01 202 1.19
Mo 1.38 3.02| 3.51] 234 1. 50 3.61| 298| 200 1,16
16, s 1.36 | 3.06 | 3.48| 2.26 1.45 3.61 2.96 | 1.98 1.16
_______ 2.86 | 1.84 . __....

YELLOWSTONE RIVER AT YELLOWSTONE LAKE OUTLET, YELLOWSTONE NATIONAL PARK

LocaTioN.—At Fishing Bridge, a quarter of a mile below outlet of Yellowstone
Lake and 114 miles northeast of Lake Hotel.

DRraiNaGE AREA.—Not measured.

REcoRDS AVAILABLE.— December 3, 1922, to July 18, 1924.

Gaae.—Vertical staff near left bank attached to upstream pier of Fishing Bridge;
read by Earl S. Bowman. Gage datum is 7,728.90 feet above mean sea
level.

Gage-height record shows approximate stages in Yellowstone Lake, but
due to small amount of fall and draw down between the lake outlet and gage,
daily stages vary very slightly from those obtained at gage in Yellowstone
Lake at Lake Hotel.

EXTREMES oF STAGE.—Maximum stage recorded during period, 3.67 feet July
18; minimum stage recorded, 0.96 foot April 6-8, 26-28 May 2 and 3.
Higher stages occurred during period of no record.

1923-1924: Maximum stage recorded, 4.80 feet July 6, 1923; minimum
stage, that of April 6-8, 26-28, May 2 and 3, 1924.

Ice—Gage heights seldom affected by ice formation.

DivErsioNs.—None.

RecuLaTION.—None.

Accuracy.—Gage read once daily to hundredths. Records good.
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Daily gage height, in feet, of Yellowstone River at Yellowstone Lake outlet, Yellow-
stone National Park, for the year ending September 30, 1924

Day Oct. | Nov Dec Jan. Feb. | Mar. Apr. | May | June | July | Aug.
2.02 1. 56 1.23 1.14 108 1.00 1.02 0.96 3.00
2.02 1.54 1.23 1.14 1.09 1.00 1.00 .96 3.02
2.02 1.54 1.22 1.15 1.10 .98 1. 00 .96 3.10
2.02 1.52 1.21 1.16 .11 .98 .98 .98 3.16
2.00 1.50 1.21 1.16 1.12 1.00 .98 .98 3.20
1.98 1,50 1.19 1.16 L.11 1.00 .96 1.00 3.24
1.96 1.49 1.18 1.17 1.10 1.02 .96 1.02 3.28
1.94 1.48 1.17 1.18 1.09 1.04 .96 1.04 3.29
1.92 1.46 1.16 1.20 1.08 1.04 .98 1.06 3.30
1.90 1.46 1.15 1.21 1.07 1.02 .98 1.08 3.31
1.90 1.45 1.14 1.22 1.06 1.02 1.00 1.14 3.32
1.88 1.45 1.13 1.23 1.06 1.01 1.00 1.24 3.32
1.88 1.4 1.12 1.22 1.05 1.00 1.00 1.34
1.86 1.42 1.12 1.26 1.06 1.00 1.02 1.48
1.84 1.40 1.11 1.18 1.06 1.02 1.02 1.58
1.83 1.40 1.10 1.18 1.05 1.02 1.04 1.70
1.80 1.38 1.10 1.17 1.04 1.01 1.04 1.84
1.78 1.38 1.11 1.17 1.04 1.01 1.02 1.94
1.76 1.36 1.12 1.17 1.04 1.00 1.02 2.06
1.74 1.34 112 1.16 1.04 1.00 1.02 2.16
1.72 1.32 1.11 1.16 1.03 1.00 1.00 2.28
L70 1.32 1.10 1.15 1.03 .98 1.00 2.39
1. 68 1.31 1.10 1.15 1.04 .98 .98 2.50
1.66 1.30 1.10 1.14 1.04 1.00 .98 2.62
1.64 1.29 111 1.15 1.03 1.00 .98 2.76
1.62 1.28 1.11 1.17 1.02 1.00 .96 2.86
1. 60 1.27 112} 1.14 1.02 1.00 .96 2.94
1.58 1.26 1.12 111 1.00 1.00 .96 2.98
1.58 1.25 1.12 1.09 1.08 1.01 .98 3.00
1.58 1.24 1.13 1. 1.02 .98 3.00
1.56 |—oooe_- 1.13 1. 102 |-o..... 3.00

YELLOWSTONE RIVER NEAR CANYON HOTEL, YELLOWSTONE NATIONAL PARK

Locarion.—Half a mile upstream from Upper Falls and Canyon ranger station,
134 miles south of Canyon Hotel and 13 miles below outlet of Lake Yellow-
stone.

DRrAINAGE AREA.—1,280 square miles (measured on topographic maps).

RECORDS AvAILABLE.—June 21, 1913, to September 30, 1924.

Gace.—Stevens continuous water-stage recorder on left bank, installed July 31,
1920, 450 feet above Chittenden Bridge; inspeeted by park rangers.

DiscHARGE MEASUREMENTS.—Made from cable one-fifth of a mile above present
gage.

CHANNEL AND coNTROL.—One channel at all stages. Bed composed of gravel
and boulders. Control formed by upper portion of Upper Yellowstone
Falls; permanent for long periods.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year from water-
stage recorder, 2.48 feet at 11 a. m. July 7 (discharge, 3,200 second-feet);
minimum stage, 0.90 foot September 30 (discharge, 875 second-feet). A less
discharge probably occurred during period of no record.

1913-1924: Maximum stage recorded, 4.50 feet June 27, 1918 (discharge,
8,550 second-feet); minimum stage, 0.72 foot September 6, 1919 (discharge,
664 second-feet).

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversions.—None above station.

RecurLaTiON.—None.
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Accuracy.—Stage-discharge relation permanent. Rating curve well-defined
between 1,200 and 5,000 second-feet; beyond these limits extension based on
former curves. Water-stage recorder operated satisfactorily except July 14—
20, when supply of record paper was exhausted; recorder-graph record after
August 24 lost in transit; thereafter gage read to' hundredths once or twice
weekly. For periods water-stage recorder was operated, daily discharge
ascertained by applying to rating table mean daily gage height, obtained by
inspection of recorder graph. Records good prior to August 25; thereafter
fair.

The following discharge measurements were made:

June 13, 1924: Gage height, 2.12 feet; discharge, 2,450 second-feet.
July 18, 1924: Gage height, 2.24 feet; discharge, 2,730 second-feet.
August 23, 1924: Gage height, 1.40 feet; discharge, 1,360 second-feet.

Daily discharge, in second-feet, of Yellowstone River near Canyon Hotel, Yellow-
stone National Park, for the year ending September 30, 1924

Day | Oct. | May | June | July | Aug. | Sept. Day | Oct. | May | June | July | Aug. |Sept

1,170 || 16 o ooo|oo oo 2,700 | 2,820 | 1,560 | 1,020
1,160 2,760 | 1,540 | 1,020
1,150 2,700 | 1,510 | 1,010
1, 140 2,600 | 1,470 | 1,010
1,130 2,600 | 1,440 | 1,000
1,120 2,600 | 1,430 996
1,110 2,600 | 1,410 984
, 100 2,500 | 1,360 972
1,000 2,410 | 1,350 960
1,070 2,410 | 1,340 943
1,060 2,320 { 1,330 926
1,050 2,320 | 1,320 | 909
1,040 2,320 | 1,270 898
1,040 2,230 | 1,240 886
1,030 2,200 | 1,220 875
2,140 | 1,200 [ooeo--

NotE.—Discharge interpolated because of missing gage heights July14-17, 20, Aug. 25-26, 29-31, Sept. 2-6,
8-11, 13-17, 20, 22~23, 25-26, 28-29. No record Oct. 5 to May 27.

Monthly -discharge of Yellowstone River near Canyon Hotel, Yellowstone National
Park, for the year ending September 30, 1924

[Drainage area, 1,280 square miles]

Discharge in second-feet Run-off
Month Maxi Mini Per A
axi- 1ni- cre-
mum mum Mean S%‘i‘i‘:" Inches | “foo;

1 978 0.7713 0.11 7,850
2,130 2,110 2,120 1. 66 .25 16, 800
3,100 2,080 2,670 2.09 2.33 159, 000
3,100 2,140 2,750 2.15 2.48 169, 000
1,200 1,590 1.24 1.43 97, 800
1,170 875 1,030 805 .90 61,300

YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT.

Locarion.—In NE. ¥4 see. 30, T. 8 8., R. 8 E., at highway bridge in canyon at
Corwin Springs, Park County, 8 miles north of Gardiner, northern entrance
to Yellowstone National Park.

DRAINAGE AREA.—2,630 square miles.

RECORDS AvaILABLE.—September 2, 1910, to September 30, 1924,
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Gage.—Chain gage fastened to floor of highway bridge on downstream side near
right bank. Gage read by Mrs. Lena Bassett. ‘

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge.

CHANNEL AND CoNTROL.—Bed of stream composed of small rocks. Current
swift at all stages; no definite control but there has been no shift since
station was established. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.90 feet
May 26 and June 15 (discharge, 9,030 second-feet); minimum stage, 0.78
foot March 8 (discharge, 902 second-feet).

1910-1924: Maximum stage reported, 11.5 feet June 14 and 15, 1918
(discharge computed from extension of rating curve, 26,500 second-feet);
minimum discharge, January 8-10, 1920, estimated at 720 second-feet.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—No water diverted from Yellowstone River above station.

ReguraTion.— Yellowstone Lake furnishes natural but uncontrolled regulation.

Accuracy.—Stage-discharge relation permanent during year except when af-
fected by ice. Rating curve well defined between 1, 000 and 20, 000 second-
feet. Gage read once daily to even hundredths at low stages and to half-
tenths at higher stages. Daily discharge ascertained by applying daily
gage height to rating table, except during periods slightly affected by ice
when discharge was interpolated or estimated. Record for open channel
good, others fair.

Daily discharge, in second-feet, of Yellowstone River af Corwin Springs, Moni., for
the year ending September 30, 1924

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

1,000 980 980 | 1,380 | 4,790 | 5,590 | 3,190 | 1,700
1,010 990 990 | 1,480 | 6,850 | 5,590 | 2,980 | 1,700
1,000 990 990 | 1,860 | 8,100 | 5,590 { 2,900 | 1,680
1,000 | 990 | 1,000 | 2,380 | 8,100 | 5,590 | 2,800 | 1,680
1,000 980 | 1,000 { 2,850 | 7,970 | 5,910 | 2,700 | 1,600
1, 000 950 | 1,010 | 2,100 | 7,220 | 5,700 | 2,660 | 1,700
1,010 | 1,000 | 1,020 | 2,010 | 6,850 | 5480 | 2,560 | 1,700
1,020 902 | 1,020 | 2,100 | 5180 | 5,280 | 2,560 | 1,700

1,020 960 | 1,030 | 2,340 | 5,280 | 4,880 | 2,540 | 1,7
1,010 980 | 1,010 | 2,800 | 5280 | 4,700 | 2,520 | 2,140
1,010 | 980 | 1,020 | 3,060 | 5,280 | 4,510 | 2,490 | 1,900
1,000 | 1,000 | 980 | 1,030 | 4,790 | 5,380 | 4,510 | 2,450 | 1,700
1, 000 980 | 1,100 | 5,180 | 5,380 | 4,330 | 2,410 | 1,680
1,000 | 980 | 1,160 | 5,590 | 8,100 | 4,160 | 2,340 | 1,600
1, 000 980 | 1,160 | 6,250 | 9,030 | 4,070 | 2,320 | 1,600
1,000 | 980 | 1,140 | 7, 8,490 | 3,980 | 2,270 | 1,560
1,000 980 | 1,100 | 8,760 | 8,230 | 3,820 | 2,230 | 1,620
990 980 | 1,020 | 8,490 | 7,720 | 3,750 | 2,210 | 1,660
990 | 980 | 1,060 | 8,400 | 6,850 | 3,680 | 2,120 | 1,660
990 980 | 1,070 | 8,360 | 6,250 | 3,610 | 2,050 | 1,600
980 | 980 [ 1,070 | 7,600 | 6,250 | 4,700 | 2,340 | 1,660
980 980 | 1,080 | 7,970 | 6,610 | 4,600 | 2,270 | 1,660
970 980 | 1,220 | 7,220 | 6,970 | 3,980 | 2,120 | 1,640
1,070 970 980 | 1,140 250 | 6,970 | 3,820 | 2,050 | 1,640
1,020 980 980 [ 1,130 | 6,730 | 6,970 | 3,750 | 1,940 | 1,600
1,010 990 980 | 1,110 [ 9,030 | 6,970 | 3,610 | 1,900 | 1,560
1L,010| 990| 980 1,100 | 6,970 | 6,730 | 3,540 | 1,860 | 1,460
990 990 980 | 1,080 | 6,370 | 6,610 | 3,330 | 1,820 | 1,460
990 980 980 | 1,170 | 5,590 |, 6, 3,330 | 1,780 | 1,460
990 |-ea_. 1,270 | 5,080 | 5,910 | 3,330 | 1,780 | 1,460
990 ... 980 |- 5080 |___.__- 3,330 [ 1,760 [--ouoeo

Nore.—Stage-discharge relation affected by ice; discharge interpolated Dec. 4-8, 12-16, 23, and 24;
discharge estimated Jan. 1-23. Braced figures represent mean discharge for periods indicated.
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Monthly discharge of Yellowstone River at Corwin Springs, Mont., for the year
ending September 30, 1924

[Drainage area, 2,630 square miles]

Discharge in second-feet Run-oft
Month Per
Maximum | Minimum | Mean S%lilii\re Inches | Acre-feet
o
October. s 1,700 1,220 1,480 0. 563 0.65 91, 000
November. . . v ooicciaaanan 1,310 1,100 1,160 .441 .49 69, 000
December.. 1,070 9 998 .879 .44 61, 400
1,070 990 1, 600 . 380 .44 61, 500
1,020 970 | . 996 .379 .41 57, 300
1,000 902 977 371 .43 60, 100
1,270 980 1,080 411 46 64, 300
9, 030 1, 380 5,210 1.98 2.28 320, 000
9, 030 4,790 6, 750 2. 57 2.87 000
5,910 3,330 4,390 1.67 1.92 270, 000
3,190 1, 760 2,320 . 882 1.02 143,000
2,140 | 1,460 1,650 . 627 70 , 200
9,030 ‘ 902 2,340 890 12.11 | 1,700, 000

s Mean discharge Jan. 1-23 estimated at 1, 000 second-feet.

YELLOWSTONE RIVER AT INTAKE, MONT.

Location.—In NW. 14 sec. 36, T. 18 N., R. 56 E., at Lower Yellowstone diver-
sion dam at Intake, Dawson County, 18 miles below Glendive.

DRAINAGE AREA.—66,800 square miles (measured on Montana and Wyoming
base maps; scale, 1:500,000).

RECORDS AvAlLABLE.—January 1, 1911, to September 30, 1924. At Glendive,
18 miles above, by War Department and Department of Agriculture, 1893
to 1903, and by the Geological Survey August 1, 1903, to December 31, 1910.

GaGE.—Chain gage on left abutment of dam showing depth of water on crest;
read by employees of the United States Bureau of Reclamation.

DisCHARGE MEASUREMENTs.—Made from bridge at Glendive or from ferryboat
100 feet below dam.

CHANNEL AND CONTROL.—Dam forming principal control is a rock-filled timber
crib structure on pile foundation 700 feet long, crosses stream at right angles
to current, and raises low-water level about 4 feet; specially designed to resist
the destructive effects of ice by approach on a slope of 3 to 1; downstream
face is ogee-shaped and protected by a heavy rock apron.

EXTREMEs OF DISCEARGE.—Maximum stage recorded during year, 11.2 feet at
7 a. m. October 3 (discharge, 134,000 second-feet); minimum stage, 1.1 feet
September 3-8 (discharge, 4,810 second-feet).

1903-1924: Maximum stage recorded, 12.6 feet June 21, 1921 (discharge,
159,000 second-feet); minimum stage, 0.2 foot December 6-8, 1922, and
January 6 and 7, 1923 (discharge estimated because of ice, 1,200 second-
feet).

Ice.—Stage-discharge relation affected by ice.

DiversioNs.—The Lower Yellowstone Canal, which diverts water to irrigate
66,000 acres of land, heads at the left abutment of dam. Of the several
diversions from the main streams above station the United States Bureau
of Reclamation Huntley project and the Billings Carey Act project are the
largest. There are also numerous diversions from the tributaries.

RecuLaTiON.— Yellowstone Lake and Shoshone Reservoir form the only impor-
tant regulation above and control only a small part of the flood flow.
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Accuracy.—Stage-discharge relation affected by change of control during the
flood in October. Two rating curves used, one October 1-2 and the other
October 3 to September 30; both well defined between 4,000 and 80,000
second-feet. Gage read twice daily to tenths or half-tenths.
charge ascertained by applying mean daily gage height to rating table except
December 31 to January 2, when discharge was interpolated on account of

ice. Records good.

No discharge measurements were made during the

year.

Daily dis-

Daily discharge, in second-feet, of Yellowstone River at Intake, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. ' Mar. , Apr. | May | June | July | Aug. | Sept.

21,900 17, 400{ 37, 200| 47, 200| 12,200/ 5,280

32,700 17, 000| 34, 900 44, 300| 11,800 5,280

600| 68, 300| 16, 600! 37,800, 41,600 10,800, 4,810

27, 200! 15, 800( 38,400/ 39, 600 10,800 4,810

38,400 16, 200] 37,200 37,800, 10,200 4,810

63, 700 18, 600! 39, 600 35, 500| 9,550 4,810

82,400/ 23,200 49,400/ 34,900 9,550, 4,810

84,8001 30, 600 54,500/ 36,000 9,250/ 4,810

95, 500] 27, 600| 47,900 37,800; 8,950( 5,280

99, 800) 27, 200| 42,200 39, 600| 8,370| 5,280

73,000 23,2001 43,600 37,200, 8,090| 5,280

45,700/ 22, 300| 43, 600| 32, 700| 7,810] 5,280

34, 400) 22, 300| 39,000| 29,100| 7,810! 6,750

31, 600/ 22, 800| 37, 200! 27, g 6, 750

32, 200/ 25, 800| 36,000 25,800/ 7,810/ 7,270

32,700 30,100| 43, 600 24,900/ 8,660 7,270

31,100] 34, 56, 800 7,540 7,270

11, 500| 19, 800 28, 600 37,800 66,000] 22, 300| 6,750 6,750

11, 500! 19, 400! 14,700 26, 700, 45,000 73, 800 20,200, 6,750, 6,750

11, 500{ 19, 800‘ 12, 800| 25, 400] 49, 400| 75, 300| 21,0001 6,750, 6,750

11, 500| 18,200 16, 600| 21, 900| 57, 500, 67, 600| 20, 600| 6,750 6,750
10, 800( 15, 800( 13, 600{ 19, 800| 61,400, 62, 100| 18, 600| 6,750 6,

10, 200{ 12, 200{ 12, 200{ 21, 000 61,400 50, 800| 18,600/ 6,250 6,750

10, 200 10, 800 14, 300 17, 000; 56, 800, 42, 200! 19, 000/ 6,250 7,270

8,950) 10,200 12, 500, 20, 200| 17, 400, 56, 000‘ 41, 000} 18, 200’ ) 7,810

10, 2001 10,200/ 10,200/ 12,200, 22, 300( 18, 600, 51, 500, 43, 600} 17,800 6,250/ 7,810
10,200 9, 550( 10,800( 11, 500 18,200( 21, 500 47, 200 46,400 17,000/ 6,250 8,

10,200\ 9, 550, 10,800, 10, 800| 17, 400} 21, 500; 45,700( 49,400| 15,800 6,250| 8,090

10,200, 10,800 10, 800} 26, 14,700] 20,600/ 43,600 49,400 14,700, 6,250{ 7,810

10, 200( 10,800| 11, 500].._._ .- 13, 19, 400, 42,200 50,100 13,600, 5,760| 8,370

....... 10, 800{ 11, 500(..-.___| 14,700{_______{ 39,600{_...__.| 12,800 5, 280{-......

Monthly discharge of Yellowstone River at Intake, Moni., for the

tember 30, 1924

year ending Sep-

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
119, 000 13,900 29, 100 1, 790, 000
, 10, 200 12,100 720, 000
10, 800 6, 750 8,710 536, 000
16, 600 6, 250 10, 600 652, 000
30, 600 9, 550 14, 500 834, 000
32,200 9, 550 16, 600 1, 020, 000
99, 800 17, 000 39, 200 2, 330, 000
61, 400 15, 800 35, 000 2, 150, 000
75, 300 4, 900 47, 900 2, 850, 000
47, 200 12, 800 27, 300 1, 680, 000
12, 200 5, 280 7,910 486, 000
8,370 4,810 6, 390 380, 000
119, 000 4,810 | 21,300 | 15,400,000
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TOWER CREEK AT TOWER FALLS, YELLOWSTONE NATIONAL PARK

LocaTioN.—A short distance above Tower Falls and bridge on highway leading
to Camp Roosevelt, a quarter of a mile above junction of Tower Creek with
Yellowstone River, and 3 miles southeast of Camp Roosevelt.

DRAINAGE AREA.—51 square miles (measured on topographic maps).

RECORDs AvAILABLE.—September 2, 1922, to September 30, 1924.

Gage.—Vertical staff on right bank; read by John Bauman.

DiscHARGE MEASUREMENTs.—Made by wading.

CHANNEL AND CONTROL.—Bed composed of lava rock, boulders, and gravel,
One channel at all stages. Control formed by rock riffle 30 feet below gage;
well defined and fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.40 feet May
18 (discharge, 369 second-feet); minimum stage, 3.38 feet May 6 (dlseharge,
13 second-feet).

1923-1924: Maximum and minimum stages and discharges recorded in
1924.

Ice.—Stage-discharge relation affected occasionally by ice; spring inflow above
gage and heavy snow cover prevents severe ice formation on control.

Diversions.—None.

RecuraTion.—None.

Accuracy.—Stage-discharge relation permanent except as affected by ice.
Rating curve well defined between 20 and 60 second-feet, above which it is
poorly defined. Gage read to hundredths from three to four times a week
except during winter, at which time it was read about once a week. Daily
discharge determined by applying daily gage height to rating table. Dis-
charge records between 20 and 60 second-feet are good; others poor.

The following discharge measurements were made:

June 14, 1924: Gage height, 4.56 feet; discharge, 124 second-feet.
July 19, 1924: Gage height, 4.04 feet; discharge, 39.0 second-feet.
August 22, 1924: Gage height, 3.93 feet; discharge, 32.5 second-feet.

Daily discharge, in second-feet, of Tower Creek at Tower Falls, Yellowstone National
Park, for the year ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
17 e 19 19 24 83 67 e 33 a7
17 19| <19 18| 20| 90| <62 32 27

e 37 16 e 19 ¢19 17 97 57 32 e 28
17 s 19 e 19 22 | «106 ¢g0.| 32 28
e 17 e19 %19 ¢ 18 116 64 32 « 28
17 a19 e19 13| «127 55 e 32 28
e 17 219 s 19 616 138 e 58 32 27
17 e 19 19 20 20 118 62 e 32 < 30
17 17 19 %19 ¢28 | «106 s 59 32 32
17 e19 e 19 36 95 56 31 o34
17 e 18 s 19 40 | =102 s 52 e 30 36
e 17 18 18 a19 o 44 108 48 30 e 32
17 e18 e 18 e 19 48 | <110 45 s 30 29
a}7] e18! «18| e19 262 112 | 044 30 27
17 e 18 e 19 19 19 77 118 43 @30 @26
17 e 38 19 s 19 e 178 | ¢ 120 « 42 29 26
e 17 418 e 19 e 19 20 280 121 40 28 e 27
17 18 @19 19 @20 369 | 118 | L ¢ 40 28 28
17 18 s19 c18 21 | =256 116 40 28 28
17) 18| 19| <18 21 143 | 2102 60| =32 27

@ D:scharge interpolated on account of missing gage height,
63482—28 9
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Daily diécharge, in second-feet, of Tower Creek at Tower Falls, Yellowstone National
Park, for the year ending September 30, 1924—Continued

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

29 @26 &17 18 19 18 422 | 2136 88 @52 36 26

@ 30 26 17 @18 a19 18 24 130 85 45 32 o 26
30 e 26 419 19 18 a24 | «142 o84 @43 30 26

230 27 e19 19 @18 24 154 83 41 30 @26
30 27 1 e 19 19 @18 e 24 140 o 82 e 40 s 30 26

7

s 30 a22 19 ¢ 19 s 18 23 | 112 81 39 29 @26
29 17 19 e 19 418 24 85 e 82 536 28
29 a17 |) 419 e 19 a18 e 24 s 85 83 36 28 26

28 17 e 19 @19 18 23 85 75 35 a 28 e 26
28 ad7 16 e19 | ... 18 24 e84 s71 e 34 27 25

- 30 IR 19 | _____|J] 7 .- ———- 83 |oceaeae 34 27 |camaee

e Discharge interpolated on account of missing gage height.

NoTe.—Discharge estimated Dec. 23-31; Jan. 1-11; Mar. 30-31; Apr. 1-16, based largely on weather
records; stage-discharge relation affected by ice Dec. 23 to Jan. 11. Gage reading on May 6 of doubtful
accuracy.

Monthly discharge of Tower Creek at Tower Falls, Yellowstone National Park,
for the year ending September 30, 1924

[Drainage area, 51 square miles]

Discharge in second-feet Run-oft
Month Per
Maximum | Minimum | Mean squ;lzre Inches | Acre-feet
mile

October_ . eeae 30 25 28.5 0. 559 0.64 1,750
November. . ...__..._.._. - 27 17 22.9 . 449 .50 1,360
December. ... - ) i I 16.9 .331 38 1,040
LD 0LV S o S, - 19 ) o 17.8 .349 .40 1,090
Februaly. o ceoeoeoo. - 19 18 18.9 .37 .40 1,090
March.. ..oooo.._ - 19 ool 18.6 *.365 .42 1,140
April___ - 24 | . 21.0 412 .46 1,250
ay.- - 369 13 95.1 1.86 2.14 5, 850
June. - 138 71 101 1.98 2.21 6,010
July._.. - 67 34 4.0 . 941 1.08 2, 950
August__. - 36 27 30.3 594 .68 1, 860
September. . ... ... 36 26 27.8 . 545 .81 1, 650
The year . ..._....._..o__.__... 369 13 37.2 729 9.92 27,000

LAMAR RIVER NEAR TOWER FALLS RANGER STATION, YELLOWSTONE NATIONAL PARK

Locarion.—Three-fourths mile above junction of Lamar and Yellowstone Rivers,
2 miles from Tower Falls ranger station, and half a mile north of the Cooke
City Road.

DRAINAGE AREA.—640 square miles (measured on topographic maps).

RECORDS AvAILABLE.—September 2, 1922, to September 30, 1924.

Gage.—Vertical staff on left bank; read by John Bauman,

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Bed composed of lava rock, boulders, gravel, and sand.
One channel at all stages. Control is formed by gravel and boulder riffle
200 feet below gage; well defined and practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.7 feet at
7.15 a. m. June 15 (discharge, 4,390 second-feet); minimum stage recorded,
—0.08 foot April 20 (discharge, 104 second-feet). Lower stage and discharge
probably occurred during period of no record.

1922-1924: Maximum stage recorded, 5.6 feet June 12-13, 1923 (dis-
charge, 6,200 second-feet) ; minimum discharge recorded April 20, 1924.
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Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—None above or below station.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 150 and 9,000 second-feet, based on discharge measurements made
during years 1922 to 1926, inclusive. Gage read to hundredths about three
times a week; no record October 7 to April 19. On account of diurnal fluc-
tuations, which are usually excessive in the spring, daily gage heights prob-
ably do not represent actual mean stages for the day. Daily discharge
ascertained by applying daily gage height and interpolating for days when
gage was not read. Records fair.

The following discharge measurements were made:

June 15, 1924: Gage height, 4.53 feet.®

July 19, 1924: Gage height, 1.34 feet; discharge, 631 second-feet.
August 21, 1924: Gage height, 0.71 foot; discharge, 310 second-feet.

Daily discharge, in second-feet, of Lamar River near Tower Falls ranger station,
Yellowstone National Park, for the year ending September 30, 1924

Day Oct, | Apr. | May | June | July | Aug. | Sept.
e 492 s 180
480 180
480 @ 180
a 480 180
480 « 187
@ 456 194
431 194
@ 408 @ 267
384 340
340 @ 308
e 320 455
299 e 377
a 280 209
260 226
@243 @203
226 180
226 e 250
e 218 319
209 @ 280
° 264 260
319 209
e 299 @ 202
279 194
260 a 187
e 227 180
194 @203
194 226
194 209
180 e 202
130 194
180 |ocmeaaen

o Discharge interpolated on account of missing gage heights.

3 Measurement at highway bridge 3 miles above gage and above Slough Creek gave discharge of 2,540
second-feet. Estimated flow of Slough Creek, which may be considerably in error, was 1,500 second-feet.
Total passing gage, 4,040 second-feet.
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Monthly discharge of Lamar River near Tower Falls ranger station, Yellowstone
National Park, for the year ending September 30, 1924

[Drainage area, 640 square miles]

Discharge in second-feet Run-off
Month Maxi M. Per
axi- ini-
mum mum Mean s(lxrlllﬂa;e Inches | Acre-feet

218 180 198 |  0.309 07 2,
168 104 139 .217 09 3,030
4,040 155| 9,280 3.5 410 | 140,000
3,550 1, 2580 ( 403 450 154,
1,940 5 no0| 167 192| 65800
492 180 306 -478 55| 18,800
455 180 239 313 14,

GARDINER RIVER AT MAMMOTH HOTEL,¢ YELLOWSTONE NATIONAL PARK

LocaTioNn.—At footbridge on trail crossing leading to Mount Everts, 200 yards
below inflow from Mammoth Hot Springs, three-fourths mile east of Mam-
moth Hotel, and 5 miles above junction with Yellowstone River.

DrAINAGE AREA.—201 square miles (measured on topographic map).

RECORDS AVAILABLE.—September 3, 1922, to September 30, 1924.

Gaage.—Vertical staff on left bank; read by park rangers.

D1SCHARGE MEASUREMENTS.—Made from footbridge at gage or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel. One channel at all stages.
Control formed by a well-defined gravel and boulder riffle 50 feet below
gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.10 feet -
May 18 (discharge, 566 second-feet); minimum stage recorded, 2.04 feet
August 28, 31; minimum recorded discharge occurred August 17, 26-31,
September 1-5 (discharge, 84 second-feet). Lower flow occurred during
period of no record.

1923-1924: Maximum stage recorded, 4.22 feet June 12, 1923 (discharge,
880 second-feet); minimum stage, 1.48 feet March 3 and 4, 1923 (discharge,
80 second-feet). Lower stage and discharge probably occurred during
winter periods.

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversons.—None.

REGuLATION.~—NoOne.

Accuracy.—Stage-discharge relation changed during winter. Rating curve used
prior to November 7 is fairly well defined between 100 and 800 second-feet;
the one used after April 7 is well defined between 100 and 400 second-feet.
Gage read to hundredths once daily, except November 6 to April 6, when
records were discontinued, and prior to winter period and May 1-9, when
gage-height record is fragmentary. Daily discharge determined by applying
daily gage height to rating table. Records fair.

4 Published in Water-Supply Paper 566 as “near Mammoth Hot Springs.”
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Discharge measuremenis of Gardiner River at Mammoth Hotel, Yellowstone
National Park, during the year ending September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
3.37 336 2.38 132
2.62 180 2.28 117

Daily discharge, in second-feet, of Gardiner River at Mammoth Hotel, Yellowstone
National Park, for the year ending September 30, 1924

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.

136 284 190 105 8
225 296 190 105 84
120 313 346 180 105 84
402 373 190 105 84
373 373 190 105 84
b 2 S I 362 373 200 98 112
................ 352 373 210 98 120
........ 120 341 360 230 98 120
........ 120 331 320 171 98 153
........ 105 320 296 171 91 200
........ 106 333 284 162 91 171
........ 1056 360 273 153 91 162
115 ... 106 333 273 171 91 m
........ 120 346 333 144 91 162
........ 120 432 346 136 91 153
........ 120 464 346 136 91 153
........ 105 514 360 128 84 153
........ 1056 566 346 120 91 153
........ 120 548 320 120 91 162
........ 105 514 273 190 91 153
........ 105 514 273 200 128 153
........ 120 497 251 162 105 153
........ 136 432 240 144 91 153
........ 136 402 230 136 91 153
110 |-=-=---- 128 432 230 128 91 153
........ 136 480 220 128 84 153
........ 136 432 210 120 84 153
........ 136 388 200 120 84 153
........ 120 L 333 190 120 84 153
........ 136 320 190 112 84 144
................ 296 |.ooo.. 106 84 ...

Nore.—Discharge estimated on account of missing gage heights Oct. 1-5, 7-19, 21-26, 28-31, and Nov.
1-4; interpolated Apr. 11, May 2-3, and 6-9. Braced figures show mean discharge for periods indicated.

Monthly discharge of Gardiner River at Mammoth Hotel, Yellowstone National
Park, for the year ending September 30, 1924

[Drainage area, 201 square miles]

Discharge in second-fest Run-oft
Month Per
Maximum | Minimum | Mean squiglame Inches | Acre-feet
mile
October. ..o et e 114 0. 567 0.65 7,010
November 1-5 . o oo | mmcm e 110 . 547 .10 1,080
136 105 119 . 592 .51 5,430
566 136 390 1.94 2.24 24, 000
373 190 293 1.46 1.63 17, 400
230 105 157 .781 .90 9, 650
128 84 94.2 .469 .54 5, 760
200 84 141 701 .78 8,390
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BIG TIMBER CREEK NEAR BIG TIMBER, MONT,

LocatioN.—In SW. ¥/ NE. ¥4 sec. 6, T. 2 N., R. 14 E., 214 miles below junction
of forks of Big Timber Creek and 10 miles northwest of Big Timber, Sweet-~
grags County.

DRAINAGE AREA.—T72 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 13, 1912, to September 30, 1924,

Gage.—Vertical staff nailed to downstream side of left abutment of farm bridge;
read by Iver Iverson.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed of sand and gravel. Current swift at all stages.
Left bank is very high and clean; right bank low, wooded, and subject to
overflow.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 3.32 feet June
16 and 17 (discharge by indirect method, 419 second-feet); minimum stage,
1.86 feet at 9 a. m. December 2 (discharge, 4 second-feet).

1912-1924: Maximum stage recorded, 6.9 feet as determined by high-
water marks at gage on July 15, 1918 (discharge, 1,960 second-feet); no
flow October 3-6, 1922, when all water was diverted for irrigation.

Ice—Stage-discharge relation affected by ice.

DiversioNs.—Numerous irrigating ditches divert water both above and below
gage.

REGULATION.—None.

Accuracy.—Stage-discharge relation affected by ice and by shifting control.
One rating curve was used during year and is.well defined between 10 and 350
second-feet. Gage read to hundredths once daily. Daily discharge ascer-
tained by applying daily gage height to rating table, using shifting-control
method March 23 to September 30. Records fair.

Discharge measurements of Big Timber Creek near Big Timber, Mont., during the
year ending September 30, 1924

[

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Secft.
Apr.14______ . 2.55 101 || June®0. —ooooo. 2.78 145 || Sept. 19__.______| 2.07 21.2
Apr.19_____.___ 2.31 63 || June 20. ... 2.86 160 i

Daily discharge, in second-feet, of Big Timber Creek near Big Timber, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. Dec. | Mar. | Apr. | May | June | July | Aug. | Sept
80 21 Y P 9 69 180 222 76 20
62 21 4 7 92 228 253 65 22
58 19 10 120 359 253 58 22
47 2 IR 10 157 413 253 55 20
52 19 fo oo 11 153 365 253 65 20
41 17 94 124 308 292 65 22
41 ) I 88 117 222 258 52 24
41 16 76 100 222 238 49 24
36 16 — 39 95 175 188 49 23
36 14 39 88 157 188 49 23
39 17 39 120 202 180 48 23
14 17 | 4 157 222 162 42 23
27 ) L 20 I R 49 202 248 131 42 23
27 14 | 102 202 354 131 40 21
27 14 74 248 413 127 40 21
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Daily discharge, in second-feet, of Big Timber Creek near Big Timber, Mont., for the
year endmg eptember 30, 1924—Continued

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
314 419 142 37 17
395 419 127 37 15
336 342 114 30 18
371 233 120 30 18
308 170 212 29 24
253 146 149 29 4
308 170 109 27 %
253 217 175 27 22
238 302 138 25 22
238 207 117 25 24
302 253 112 25 24
238 222 112 23 24
222 175 106 24
193 222 117 23 4
166 202 86 21 24
j 33T I 78 22 e

NoTE.—Stage-discharge relation affected by ice Dec. 1 and Dec. 3 to Mar. 22; discharge interpolated
Dec. 1; not computed Dec. 3-8; records discontinued Dec. 9 to Mar 22,

Monthly discharge of Big Timber Creek near Big Timber, Mont., for the year endmg
Sepvember 30, 1924

Discharge in second-feet
Run-off in
Month acre-fest
Maximum | Minimum | Mean
[0 703 o U 80 14 3L5 1,940
NOVOIMDEF . e o e e e 21 9 14.3 851
March 23-31 - o oo 13 4 8. 89 159
April. _ U 102 7 54.6 3,250
May 395 69 205 12,600
June._ 419 157 259 15,400
July. . 202 78 166 10,200
August __ - 76 21 39.6 2,430
September 24 15 22.0 1,310

SWEETGRASS CREEK ABOVE MELVILLE, MONT.

Location.—Near center of sec. 27, T. 5 N, R. 13 E, on T. 8. Lavold’s ranch
9 miles northwest of Melville, Sweetgrass County. )

DRAINAGE AREA.—59.6 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 21, 1913, to December 31, 1924 (discontinued).
May 5, 1907, to December 31, 1912, station at C. M. Rein’s ranch in SW. 34
sec. 24, T. 5 N,, R. 12 E., 17 miles northwest of Melville. No diversions or
tributaries of importance between the two stations.

Gage.—Vertical staff on left bank, three-fourths mile above observer’s house;
read by T. 8. Lavold.

DiscHARGE MEASUREMENTS.—Made by wading 200 feet above gage or from
bridge near observer’s house.

CHANNEL AND CONTROL.—Stream bed of gravel and boulders; may shift during
high water. Banks are high; not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, October 1,
1923, to December 31, 1924, 2.00 feet May 17 and June 4 (discharge, 620
second-feet); minimum stage, 0.20 foot March 23-27 (discharge, 10 second-
feet).
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1907-1912: Maximum stage recorded at old section, 5.15 feet June 1, 1908
(discharge, 1,490 second-feet); minimum stage, 1.42 feet April 18 and 19,
1911, and April 23-30, 1912 (discharge, 8.6 second-feet.)

1913-1924: Maximum stage recorded at present site, 2.85 feet June 11,
1918 (discharge, 1,510 second-feet); minimum stage, 0.12 foot March 12,
1922 (discharge, 2.6 second-feet).

Ice.—Stage-discharge relation affected by ice.

Drversions.—Two small ditches divert water above gage; quantity dlverted
is negligible.

ReGuLaTION.—None,.

Accuracy.—Stage-discharge relation changed during winter. Two rating
curves used, both well defined between 10 and 500 second-feet. Gage read
to hundredths once daily except January 1 to March 22, 1924, when records
were discontinued. Daily digcharge obtained by applying mean daily gage
to rating table. Records fair,

Discharge measurements of Sweetgrass Creek above Melville, Mont., during the year
ending September 30, 192

Gage | Dis-

Gage Dis-
Date height | charge

Gage Dis-
Date : Date height | charge

height | charge

1.16
.47 34.4

Feet | Sec.-ft.
0.31 18.0 || June 10...._._.. 1.20 176
1.30 216 June 19.___.___ 1.50

Daily discharge, in second-feet, of Sweetgrass Creek above Melville, Mont., for the
peritod October 1, 1923 to December 31, 1924

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. { Sept. | Oct. | Nov. | Dec.
24 34 13 22 326 296 116 44 35 25 35
24 32 13 22 296 116 44 35 25 35
24 32 13 25 459 296 106 42 35 25 34
22 32 13 25 620 306 106 39 35 27 34
22 32 13 23 531 326 126 39 27 27 35
22 32 15 23 459 379 97 39 27 27 35
63 32 18 23 401 368 97 37 26 33 49
63 32 23 25 306 306 93 37 25 35 49
63 32 23 25 223 286 93 37 25 37 47
59 30 23 27 184 276 89 37 23 35 47
59 28 23 27 207 276 85 37 23 35 44
56 26 22 27 231 258 81 37 23 33 44
56 26 23 31 326 191 78 37 23 33 44
59 26 23 231 519 191 74 37 25 33 35
59 26 23 424 607 184 67 37 23 33 35
59 26 23 464 494 184 67 37 23 37
56 26 620 494 177 64 37 24 37 35
47 26 23 7 410 177 64 37 25 37 2
47 24 22 401 326 177 64 37 29 35 23
47 22 22 368 312 191 60 34 29 35 18
44 22 22 .. 22 306 299 191 58 34 29 35 18
42 22 24 |oceo . 22 326 286 199 58 35 29 35 18
50 22 18 10 22 347 326 207 58 37 29 35 18
47 22 18 10 22 326 459 207 52 37 27 35 16
4 22 16 10 22 306 424 198 52 39 27 35 16
26 .. 42 22 16 10 22 337 401 199 50 35 25 35 18
27 21 14 10 22 326 368 184 50 35 25 35 18
P 42 21 13 12 22 316 347 177 49 35 25 35 18 -
29. 39 19 13 12 22 276 347 163 49 35 27 35 18
30. 37 19 13 12 22 231 347 150 49 35 27 37 18
31. . 37 feaeeas 13 12 oo 191 |aeeeo. 126 47 |oaas 25 |oceaan 18

NorE.—Stage-discharge relation affected by ice Jan. 1 to Mar. 22; records discontinued. No record,
discharge interpolated, June 18, 20, and 21.
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Monthly discharge of Sweetgrass Creek above Melville, Moni., for the period October
1, 1923, to December 31, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
63 22 45.1 2,770
34 19 26.3 1, 560
24 13 16.3 1,
12 10 10.9 194
23 13 20,5 1,220
620 22 212 13, 000
620 184 382 22,700
379 126 230 14, 100
126 47 74.7 , 590
44 34 37.3 220
35 23 26.9 1, 650
37 25 33.2 1,920
49 16 | 30.1 1,850

SWEETGRASS CREEK BELOW MELVILLE, MONT.

LocatioN.—In SW. 14 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, Sweetgrass County.

DRAINAGE AREA.—137 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 1, 1909, to November 10, 1916, and August 8, 1917,
to September 30, 1924 (discontinued). May 4, 1907, to April 1, 1909, at
Adam ranch, 214 miles downstream.

Gage.—Vertical staff attached to downstream face of wing dam 200 feet upstream
from observer’s house; read by Ruth D. Crum and Lina Crum.

DISCHARGE MEASUREMENTS.—Made by wading or from highway bridge half a
mile above gage.

CHANNEL AND CONTRoL.—Stream bed composed of clean gravel; control is gravel
rifle 40 feet below gage; shifting. Right bank low; subject to overflow
during high stages; left bank high at the gage; may be subject to overflow
about 300 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.66 feet at
6 p. m. April 6 (discharge, 752 second-feet); minimum stage, 1.29 feet Sep-
tember 22-24, 28, and 29 (discharge, 19 second-feet).

1909-1924: Maximum stage recorded, 4.2 feet, determined from high-
water mark, June 27, 1916 (discharge from extension of rating table, 1,700
second-feet); minimum stage recorded, 1.12 feet August 16-18, 1919 (dis-
charge, 8 second-feet).

Ice.—Stage-discharge relation affected by ice.

DiversioNs.—Numerous ditches divert water both above and below station.
Adjudicated rights from Sweetgrass Creek amount to more than 500 second-
feet.

ReeuraTioN.—None,

Accuracy.—Stage-discharge relation affected by ice and shifting control. Two
rating curves used during year; one, applicable October 1 to November 30,
well defined between 18 and 200 second-feet; the other, applicable March 9
to September 30, is well defined between 20 and 360 second-feet. Gage
read twice daily to hundredths. Daily discharge ascertained by applying
mean daily gage height to rating table. Records good.



130 SURFACE WATER SUPPLY, 1924, PART VI

Discharge measurements of Sweetgrass Creek below Melville, Mont., during the year
ending September 30, 192/

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge | Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.ft.

Apr. 19_..__._. 1.67 57.3 || June 10.__.._.. 2.14 159 (| July 14._._ ... 2.17 144
May 14._.._.... 1.99 117 June 19........ 2,57 301 || Sept. 9. 1.41 28.0

Daily discharge, in second-feet, of Sweetgrass Creek below Melville, Mont., for the
year ending September 30, 1924

Day Oct, | Nov. | Mar. { Apr. | May | June | July | Aug. | Sept
97 T4 |omameaee 32 59 191 270 76 33
83 80 |cceeceen 36 59 207 292 68 30
78 82 |ccceee 45 59 288 303 63 25
70 80 |omooaee 73 56 400 314 79 22
66 83 [ccceeeoe 126 65 412 329 92 24
66 412 60 368 325 88 29
64 310 56 202 306 73 34
80 166 57 238 288 68 28
83 99 57 191 235 68 29

110 110 53 163 207 68 29
97 68 41 92 53 160 176 60 28
93 68 34 97 56 178 172 57 26
97 68 34 97 53 194 163 49 26

100 64 35 166 120 252 143 49 26

100 64 36 114 238 420 130 47 25

100 63 36 86 352 444 101 50 24

100 61 38 77 416 468 116 55 25
97 56 32 73 392 460 95 49 24
97 61 36 65 456 299 108 53 26
97 57 36 71 372 245 126 50 25
a3 61 36 69 310 242 126 49 24
88 57 33 71 296 224 130 49 19

110 61 50 73 274 252 185 49 19

104 68 35 71 270 356 149 49 19

100 62 34 65 245 292 140 45 25
93 61 32 62 281 333 112 42 32
92 64 34 59 256 348 114 37 22
86 57 35 62 235 288 108 36 19
83 56 33 62 224 299 105 35 19
90 56 29 57 211 267 93 29 28
85 Jecoceno 20 oiaaes 211 s | 81 31 jecmeen- -

NoTE.—Gage readings discontinued Dee. 1 to Mar. 8 because of ice.

Monithly discharge

of Sweetgrass Creek below Melville, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month . acre-feet
Maximum | Minimum | Mean

110 64 90.3 5, 550
83 56 65.8 3,920
56 29 36.0 1, 640

412 32 99.9 5,

456 53 190 11, 700

468 160 292 17,

329 81 179 11, 000
92 29 - 553 3, 400
34 19 25.5 1,520
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STILLWATER RIVER NEAR NYE, MONT,.

Locarion.—In SE 14 sec. 32, T. 5 S., R. 15 E., in-the Beartooth National Forest,
500 feet above mouth of Woodbine Creek and 8 miles southwest of Nye,
Stillwater County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 12 to September 30, 1924.

Gage.—Stevens eight-day recorder in wooden shelter on left bank. Attended
by E. J. Ikermann.

DISCHARGE MEASUREMENTs.—Made from cable located below mouth of Woodbine
Creek. The flow of Woodbine Creek is subtracted to obtain the discharge at
gage. Current swift at all stages. Banks high and not subject to overflow.

CHANNEL AND coNTROL.—Channel composed of heavy boulders and cobble-
stones. Control probably the entire section for some distance below gage.
Channel has steep gradient and is obstructed by many large boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.85 feet at
2. 30 a. m. June 15 (discharge, 3,040 second-feet); minimum stage, 1.04 feet
at 5 p. m. September 17 (discharge, 127 second-feet).

Ice.—None during the year.

Diversions.—None.

ReEcuLAaTION—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 70 and 1,300 second-feet. Gage heights determined
by inspection of the graph of the Stevens recorder. Recorder not in opera-
tion August 8 to September 12; discharge estimated. Daily discharge for
the remainder of year ascertained by applying mean daily gage height to
rating table. Records, except for estimated period, are good.

Discharge measurements of Stillwater River near Nye, Mont., during the year ending
September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Secft. l Feet Sec.-ft. Feet | Sec.t.
2.45 - 2.62 676 || Sept. 13. ... 1L24 160
2.80 3.08 1,060

Note.—~All measurements made from cable located below mouth of Woodbine Creek. Flow of Wood
bine Creek subtracted to give quantity passing gage.

Daily discharge, in second-feet, of Stillwater River near Nye, Mont., for the year
énding September 30, 1924

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
665 146
614 137
543 146
516 146
572 151
946 157

2l | B
633 | 180

572 154
543 154
516 146
516 146
490 146
442 146
421 eeeeee-

Nore.—Braced figures represent mean discharge for periods indicated.
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Monthly discharge of Stillwater River near Nye, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-fest
Maximum | Minimum | Mean
May 1281 . e 1, 860 572 1,230 48, 800
June. - 2,480 601 1,370 81, 500
July.. 1,910 442 949 58,400
Augu 420 180 209 12,900
September 170 137 159 9, 460
The period . oo e | m e e e e 211,000

WOODBINE CREEK NEAR NYE, MONT.

Locarion.—In SW. 4 sec. 33, T. 5 8., R. 15 E,, in the Beartooth National
Forest, one-quarter mile above mouth and 8 miles southwest of Nye, Still-
water County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 12 to September 30, 1924.

Gagre.—Stevens eight-day recorder in wooden shelter on left bank referred to
staff gage in well.

DiSCHARGE MEASUREMENTS.—Made from footbridge 10 feet below gage and
just above control. Measurements may be made by wading at low stages.

CHANNEL AND coNTROL.—Channel composed of heavy boulders and cobble- .
stones. Control is rock outcrop located 15 feet below gage; probably
permanent. Current is swift at all stages.

EXTREMES OF DISCHARGE.— Maximum stage recorded during the year, 4.25 feet
at 5 p. m. July 4 (discharge determined by extending rating table, 271 second=
feet); minimum stage, 1.60 feet at 4 a. m. September 27 (discharge, 17.8
second-feet).

Ice.—No ice during the period of record.

DiversioNs.—None.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation perm anent during year. Rating curve well
defined between 7 and 100 second-feet. Daily gage height determined by
inspection of graph of Stevens recorder. Daily discharge obtained by apply-
ing mean daily gage height to rating table except June 9-12 and August 25
to September 12, when discharge was estimated. Records, except for esti-
mated periods, good. '

Discharge measurements of Woodbine Creek near Nye, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
May 12 1.80 24710 Aug. 1 e 2.48 72
June 13 oo 2.68 97 Sept. 13 1,74 22,8
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Daily discharge, in second-feet, of Woodbine Creek near Nye, Moni., for the year
ending September 30, 192/

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
160 76 76 33 19.5
171 50 67 30 19.5
182 67 67 301 19.5
176 62 62 28 19.5
171 58 81 28 19.5
160 54 25 72 30 19.5
154 50 87 28 21
132 46 67 25 21
116 46 67 23 21
106 43/ 67 21
101 43 72 21
101 40 67 2% 19.5

86 36 23 72 19.5
81 40 21 67 19.5
81 33 21 26 19.5

1) feeaee

NoTE.—Braced figures represent mean discharge for the periods indicated.

Monihly discharge of Woodbine Creek near Nye, Moni., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Menth acre-feet
Maximum | Minimum | Mean
68.6 2,720
118 7,020
101 6,210
38.6 2,370
22.2 1,320
.......... 19, 600

EAST ROSEBUD CREEK AT ROSCOE, MONT.

Location.—In SW. 1 SW. 14 sec. 34, T. 5 8., R. 18 E., at rear of Myrebo Bros.
store at Roscoe, Carbon County, 3 miles below dam site for proposed reser-
voir of the Red Lodge-Roscoe Irrigation District.

DRAINAGE AREA.—115 square miles (measured on county map).

Recorps avaiLasrLe.—November 5, 1921, to September 30, 1924 (discontinued):
Fragmentary records were kept October 6, 1920, to June 30, 1921, at Branger’s
ranch, 7 miles above Roscoe.

Gage.—Cantilever wire gage on left bank; read by Myrebo Bros.

DiscuaRGE MEASUREMENTS.—Made by wading or from bridge 300 feet below
gage. .

CHANNEL AND coNTROL—Channel and control composed of boulders; permanent.
River spreads into three channels, which unite about 75 feet above gage.
Banks low and wooded. .

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 4.35 feet at
7 a. m. July 6 (discharge, 1,300 second-feet); minimum stage, 1.24 feet at 7
a. m. March 24 (discharge, 44 second-feet).

1921-1924: Maximum stage recorded, 4.40 feet June 13, 1923 (discharge,
1,330 second-feet); minimum stage, 0.60 foot January 12, 1923 (discharge,
4 second-feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—Several small diversions above station.

RecuraTION.—No regulation.
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Accuracy.—Stage-discharge relation permanent during year.

well defined between 18 and 1,000 second-feet.
hundredths execept December 9 to March 22, when readings were discon-
tinued due to ice. Daily discharge obtained by applying mean daily gage

height to rating table. Records good.

The following discharge measurements were made:
May 15, 1924: Gage height, 2.62 feet; discharge, 297 second-feet.
September 18, 1924: Gage height, 2.04 feet; discharge, 167 second-feet.

Rating curve

Gage read twice daily to

1

Daily discharge, in second-feet, of East Rosebud Creek at Roscoe, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Mar., | Apr. | May | June | July | Aug. | Sept.
102 332 897 419 190
110 354 | 1,000 381 170
122 424 | 1,030 329 151
155 241 | 1,100 319 143
179 308 | 1,170 315 142
170 249 1 1,280 319 147
159 200 | 1,210 302 181
156 494 | 1,140 283 181
147 419 949 271 181
149 378 760 257 208
159 369 713 249 205
186 411 702 243 193
225 490 790 243 177
254 707 673 238 162
302 969 602 252 147
460 | 1,110 576 246 142
200 | 1,090 534 233 136
597 [ 1,060 475 215 153
679 718 456 210 151
679 613 524 198 172
607 494 646 210 162
607 504 519 193 147
613 586 480 174 140
485 719 447 164 132
428 858 433 162 132
475 989 447 162 127
437 | 1,110 4656 170 125
385 | 1,020 480 177 120
485 858 524 184 115
369 890 485 193 110
319 |oeeoo. 447 195 | ..

Monthly discharge of East Rosebud Creek at Roscoe, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean .
OCtObeT - - - o e acvm e 624 149 279 17,200
NOvember. .o - 162 127 7, 6560
December 1-8_ . oo ceccccmmcmc e 100 85 93.8 1,490
47 44 45.7 815
118 46 89,0 5, 300
679 102 335 20, 600
1,110 200 634 37,700
1,280 433 708 43, 500
419 162 242 14, 900
208 110 155 9, 220
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CLARK FORK NEAR CLARK, wyo.

LocarioNn.—Insec. 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.

DRAINAGE AREA.—929 square miles (measured on base map of Wyoming; scale,
1:500, 000).

REcorps avaiLaBLE.—April 20, 1919, to November 6, 1924, when station was
discontinued.

Gage.—QGurley water-stage recorder at bridge installed April 24, 1921, and
referred to chain gage fastened to downstream bridge railing, used previously;
inspected by R. G. Hopkins. Datum lowered 0.50 foot August 8, 1919, and
0.50 foot September 24, 1919, to avoid negative readings.

DrscHARGE MEASUREMENTS.—Made from 3-span bridge.

‘CHANNEL AND coNTROL.—Bed composed of gravel and smaller boulders. Control
at gravel bar several hundred feet downstream; slightly shifting at low water.

ExXTREMES OF DISCHARGE.—Maximum stage during period October 1, 1923, to
November 6, 1924, from water-stage recorder, 5.4 feet at 3 a. m. June 15
(discharge, 6,310 second-feet); minimum stage probably occurred during
winter. '

1919-1924: Maximum stage recorded, 7.35 feet at 2 a. m. June 12,
1921 (discharge, 10,500 second-feet); minimum stage recorded, 0.42 foot at
11 p. m. March 26, 1922 (discharge, 154 second-feet).

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversions.—One canal diverts water from Clark Fork just above station; maxi-
mum measured discharge, 34 second-feet. Adjudicated diversions for
irrigation of 5,700 acres from tributaries entering above.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve fairly well
defined. Operation of water-stage recorder satisfactory except for periods
as explained 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; shifting-control method used July 1 to Septem-
ber 30. Records fair.

The following discharge measurements were made:
May 25, 1924: Gage height, 3.76 feet; discharge, 3,620 second-feet.
September 11, 1924: Gage height, 1.32 feet; discharge, 404 second-feet.

Daily discharge, in second-feet, of Clark Fork mear Clark, Wyo., for the period
October 1, 1923, to November 6, 192/

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov.
290 420 | 1,730 ] 3,420 800 356
300 614 | 1,490 | 3,580 750 340
300 930 | 1,800 3,500 700 317
310 | 1,240 | 2,680 | 3,420 678 301
310 | 1,550 | 3,420 3,670 652 301
320 940 | 3,500 | 3,580 633 368
340 777 | 3,000 | 3,330 602 372
492 892 | 2,540 - 2,900 566 348
328 2,200 | 2,760 550 344
332 1,060 | 2,000) 2,620 525 424
320 | 1,550 2,000/ 2,400 520 396
317 | 2,080 | 2,330 | 2,330 501 368
396 1 2,330 { 2,920 2,690 492 348
596 | 2, 4,290 | 2,400 480 332
546 | 2, 5,120 | 2,100 470 317
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Daily discharge, in second-feet, of Clark Fork near Clark, Wyo., for the period
October 1, 1923, to November 6, 192/—Continued

.

Day Oct. | Nov. { Apr. | May | June | July | Aug. | Sept. | Oct. Nov.
368 3,670 | 5,310 | 1,800 456 301
336 | 4,290 | 5,310} 1,600 422
324 | 4,650 | 4,930 | 1,450 400 336
320 | 4,740 1 3,930 ) 1,440 404 384
317 | 4,560 | 3,900 | 1,430 416 392
4,200 | 3,860 | 1,370 376 400
4,110 | 3,830 | 1,250 370 434
3,800 | 3,800 | 1,180 360 429
3,580 | 3,780 1,110 350 388
3,580 | 3,760 | 1,070 344 364
3,030 | 3,930 | 1,080 332 348
320 |- 3,240 | 4,020 [, 040 324 344
360 |- 2,760 | 3,760 [ 1,000 332 320
356 |. 2,470 | 3,500 950 336 320
356 |- 2,190 | 3,500 900 336 313
352 |ocooeo- 1,920 ... ... 850 344 |

NoTE.—No gage-height record Oct. 15, 19-20, 27, 1923, Apr. 1-6, May 23, 24, June 9-11, 20-24, July 15-19,
'Jruly 28, ﬁ!lg. 3, 14, 15, 22-24, Oct. 6, 19, 20, 1924; discharge based on comparison with flow of Greybull and
ongue Rivers.

Monthly discharge of Clark Fork near Clark Wyo., for the period October 1, 1923,
to November 6, 1924

Discharge in second-feet
Run-off in
Month acre-feat
Maximum | Minimum | Mean
October 700 313 447 27, 500
November 1 360 332 348 3, 450
ATl 596 290 374 22, 300
May_ 4,740 420 2, 530 156, 000
June. 5,310 1,490 3, 400 202, 000
July.... . 3,670 850 2,070 127,000
August... 800 324 478 29, 400
September. - 434 290 353 21, 000
October._._____ 685 309 467 28, 700
November 1-6. 372 352 369 4,390

CLARK FORK AT CHANCE, MONT.

LocatioN.—In NW. I{ NW. 14 sec. 32, T. 9 8., R. 22 E., on highway bridge at
former post office of Chance, Carbon County, just above mouth of Sand
Coulee, half a mile north of the Wyoming boundary and 10 miles south of
Belfry.

DraiNaGgE AREA.—Not measured.

REcorDs avaiLasLE—July 28, 1921, to September 30, 1924.

Gage.—Vertical staff nailed to face of left abutment; read by Mrs. Charles
Elze.

DiscHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—One channel of clean boulders and gravel, straight for
several hundred feet above and below gage. Banks high and clean but may
overflow at extreme stages.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.50 feet at
8 a. m. June 15 (discharge, 5,350 second-feet); minimum stage, 0.75 foot
March 25 (discharge, 121 second-feet).

1921-1924: Maximum stage recorded, 5.75 feet June 15, 1922 (discharge,
" 9,150 second-feet); minimum stage, 0.59 foot April 19, 1922 (discharge, 87
second-feet).
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Ice.—Stage-discharge relation affected by ice.

Diversions.—Numerous irrigation ditches above and below station.

REeauraTioN.—None.

Accuracy.~—Stage-discharge relation permanent. Rating curve well defined
between 100 and 6,000 second-feet. Gage read to half-tenths once daily
except December 3 to March 15, when readings weré discontinued. Daily
discharge determined by applying mean daily gage height to rating table.
Records good.

The following discharge measurements were made:

May 15, 1924: Gage height, 3.44 feet; discharge, 2,820 second-feet.
June 14, 1924: Gage height, 3.75 feet; discharge, 3,250 second-feet.
September 18, 1924: Gage height, 1.30 feet; discharge, 329 second-feet.

Daily discharge, in second-feet, of Clark Fork at Chance, Mont., for the year ending
September 30, 1924

Day QOct. | Nov. | Dec. Mar. | Apr. May June | July| Aug.| Sept.

190 495 | 1,520 { 3,270 965 316

226 710 { 1,940 | 3,270 875 343

268 | 1,160 | 2,450 ) 875 343

190 | 1,650 { 3,500 | 2,640 790 370

160 | 1,940 | 3,990 | 3,270 790 370

190 790 ! 3,990 | 3,270 710 370

790 790 | 3,270 | 3,270 710 370

965 790 | 2,450 | 2,840 635 370

268 790 | 2,100 | 2,640 635 370

343 8751 1,790 | 2,640 565 370

343 | 1,790 | 1,940 | 2,640 566 370

343 | 1,940 | 2,100 | 2,640 495 370

370 2,450 | 2,840 | 2,450 495 370

790 | 2,640 | 3,670 | 2,100 495 370

965 | 2,780 | 5,070 | 1,940 430 370

495 | 3,500 | 5,350 | 1,790 430 370

495 | 3,990 | 5,070 | 1,650 430 370

370 | 4,250 | 5,070 { 1,520 430 370

370 | 4,520 | 3,990 | 1,390 400 430

268 | 4,250 | 3,050 | 1,390 400 495

226 | 3,990 | 2,640 1,520 370 495

370 | 3,270 | 2,450 | 1,390 370 430

495 | 3,270 | 2,450 | 1,390 343 430

710 | 3,050 | 2,640 | 1,270 316 370

430} 3,270 | 3,270 | 1,270 316 370

316 | 3,990} 3,740 | 1,220 316 370

- 400 268 | ... 146 316 | 3,740 | 3,990 | 1,160 316 370
- 490 316 ... 146 316 | 3,270 | 3,990 | 1,160 316 370
- 400 316 | ... 146 316 | 2,270 | 3,740 | 1,110 316 370
- 400 316 |_._... 146 316 | 1,940 | 3,500 | 1,060 316 370
___________________ 400 .. 160 |- 1,790 [-_._____| 1,010 316y _oo..

Monthly discharge of Clark Fork at Chance, Mont., for the year ending September

30, 1924
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1, 520 400 566 34, 800
400 226 330 19, 600
316 316 316 1, 250
160 121 141 4, 480
965 160 407 24, 200
4, 520 495 2,450 151, 000
5,350 1,520 3, 193, 000
3,270 1, 010 2,030 125, 000
9 316 507 31,
495 316 381 22,700

63482—28——10
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CLARK FORK AT EDGAR, MONT,

Location.—In SW. I sec. 24, T. 4 8., R. 23 E., on highway bridge half a mile
east of Edgar, Carbon County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 29, 1921, to September 30, 1924.

GageE.—Wire gage fastened to guardrail on downstream side of bridge; read by
Lee Newton and A. Vande Veegaetee.

DIsCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND cONTROL—Control not definite; probably is the entire channel
for some distance below gage; shifts occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.95 feet
morning reading June 15 and 17 (discharge, 5,300 second-feet); minimum
stage, 2.50 feet morning readings August 27-29 (discharge, 390 second-feet.

1921-1924: Maximum stage recorded, 7.90 feet June 16, 1922 (discharge,
9,700 second-feet); minimum stage, 2.18 feet March 18-19, 1923 (discharge,
217 second-feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.— Numerous ditches divert water for irrigation above station.

REeGULATION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by change of
control and by ice. Two rating curves used during year; one, applicable
October 1 to December 5, is well defined between 300 and 7,000 second-feet;
the other, applicable April 13 to September 30, is well defined between 400
and 3,500 second-feet. Gage read twice daily to hundredths but readings
are open to some question. Daily discharge ascertained by applying mean
daily gage height to rating table except when stage-discharge relation is
affected by ice. Records fair.

Discharge measurements of Clark Fork at Edgar, Mont., during the year ending
September 30, 1924

Gage Dis- Gage Dis-
Date height | charge ‘ Date height | charge
Feet Sec.-ft. Feet Sec.ft.
Apr. Y7 .. 2.75 596 || June 13- ... 4.44 2,460
ay 12 el 4.70 2,920 | Sept. 17 o ceeees 2.58 428

Daily discharge, in second-feet, of Clark Fork at Edgar, Mont., for the year ending
September 30, 1924

Day Oct. | Nov. | Dec. | Apr. | May | June | July | Aug Sept.
2,870 | 1,020 429
3,340 945 442
2, 873 448
g, 838 442

NN

SEBEE BSE3k 28382 288
8

HEEEN NN
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Daily discharge, in. second-feet, of Clark Fork at Edgar, Mont., for the year ending
- eptember 30, 1924—Continued

Day Oct. | Nov. | Dec. | Apr. | May | June | July | Aug. | Sept.
715 548 1,440 442 429
700 561 1,400 442 422
820 561 1, 580 455 436

561 1,480 469 429
775 548 1, 462 422
730 548 1, 460 429 429
656 587 1, 360 403 442
656 511 1,230 403 442
678 511 1,180 403 455
665 561 1,150 422 448
663 |ooaeas 1,110 442 | ..

Nore.—Stage-discharge relation affected by ice Oct. 30 to Nov. 1 and Dec. 1 to Apr. 12; discharge inter-
polated Oct 30 to Nov. 1 and estiated Dec. 1-5; readings discontinued Dec.6 to Apr. 12. No record;
discharge interpolated Oct. 7,18, Nov. 10 and 11.

Monthly discharge of Clark Fork at %dgf;r, flont., for the year ending September
3 92.

?
.

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

1,910 653 843 51, 800

715 511 601 35, 800

500 500 500 4,960

812 505 636 22,700

4,830 702 2, 640 162, 000
5,240 1, 600 3,230 192, 000
3,340 1,110 2,110 130, 000

1, 403 574 35, 300

621 410 . 474 28, 200

PRYOR CREEK ABOVE PRYOR, MONT.

LocaTioNn.—In SW. ¥4 sec. 31, T. 5 8., R. 26 E., on Crow Indian Reservation,
one-fourth mile above headworks of Pryor Creek ditch and 8 miles south-
west of Pryor, Big Horn County.

DrAiNAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 15, 1921, to October 7, 1924 (discontinued).

GagE.—Stevens 8-day recorder in box shelter on right bank, referred to staff
gage in well; inspected by J. B. Campbell.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTrROL.—Bed of stream composed of large boulders and gravel.
Control is rock ledge covered with gravel and boulders, located about 50
feet below gage; may shift slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.65 feet at
6 a. m. May 23 (discharge, 112 second-feet); minimum stage, 0.93 foot at
11.20 a. m. December 20 (discharge, 10.9 second-feet).

1921-1924: Maximum discharge, 112 second-feet May 23, 1924; minimum
discharge, 3.9 second-feet April 3, 1922.

Ice.—Stage-discharge relation affected by ice; records discontinued December 27
to April 14,

Diversions.—None above gage. Pryor Creek ditch diverts water about one-
fourth mile below. .

Recurarion.—None.
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Accuracy.—Stage-discharge relation permanent during the period of record for
year. Rating curve well defined between 7 and 45 second-feet and fairly
well defined to 100 second-feet. Gage heights obtained from graph of
recorder by inspection or by straight-line method. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records for
discharge below 45 second-feet good, above that discharge fair.

Discharge measurements of Pryor Creek above Pryor, Mont., during the year ending
September 30, 192/

Gage Dis- Gage Dis-
Date height | charge } Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
May 16 .o 2.48 99 AUZ. 2o 1.12 18.8
June 4. ... 1. 49 387 || Sept. 11. o a_ 1.00 12.7

Daily discharge, in second-feet, of Pryor Creek above Pryor, Mont., for the period
October 1, 1923, to October 7, 1924

Day Oct. | Nov. | Dec. | Apr. | May | June | July | Aug. | Sept. | Oct.
64 18 31 53 l 23 16 13 12
56 17 45 50 22 15 12 12
47 16 58 51 22 15 13 12
41 16 79 50 22 15 12 12
37 16 87 45 22 15 12 12
33 16 75 43 22
30 16 68 44 22
27 16 66 44 23
24 16 66 44 22
24 16 67 42 21
23 | 17 71 41 20
21 16 8 39 20
20 16 85 38 20
20 15 82 37 19
22 15 87 35 18
21 15 I‘ 12 31 94 34 19
20 15 12 26 88 32 20
20 15 12 23 85 34 19
22 15 12 20 81 35 18
19 15 ! 11 20 78 33 20
18 15 | 12 20 77 32 19
18 15 12 23 77 31 18
20 14 12 29 95 29 18
20 14 12 37 80 28 17
20 14 12 32 77 28 17
19 14 12 31 72 27 17
18 13 Jooee s 29 68 26 16
19 BT 3 T 28 65 26 16
18 7 I 26 65 25 15
18 ) ¥ . 26 59 24 15

E3 S, 18 \-..-----{ ‘ 55 1 - 15
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Monthly discharge of Pryor Creek above Pryor, Moni., for the period October 1, 1923,
to October 7, 1924

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean
64 18 25.7 1, 580
18 13 15.3 910
14 11 12.5 645
34 20 27.2 864
95 31 73.1 4, 490
53 24 36.7 2,180
23 15 19.3 1,190
16 12 13.6 836
13 12 12.5 744
12 12 12.0 167

PRYOR CREEK AT PRYOR, MONT.

Locarion.—In NE. 14 sec., 5 T. 5 8., R. 26 E., on Crow Indian Reservation,
100 feet above footbridge at Pryor, Big Horn County.

Drainage AREA.—Not measured.

RECoRDS AVAILABLE.—June 19, 1921, to September 30, 1924 (discontinued).

Gage.—Staff gage on left bank 100 feet above footbridge, read by J. B. Camp-
bell.

CHANNEL AND coNTRoL.—Channel composed of large boulders and gravel.
Control, composed of same material, is located 50 feet below gage; prob-
ably permanent. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.01 feet May
17 (discharge, 163 second-feet) ; minimum stage, 1.40 feet July 22 (discharge,
24 second-feet).

1921-1924: Maximum stage recorded, 3.01 feet May 17, 1924 (discharge,
163 second-feet); minimum stage, 0.86 foot June 24-25, 1921 (discharge,
3.4 second-feet).

Ice.—Stage-discharge relation affected by ice; records discontinued December
28 to April 5.

DiversioNs.—Pryor Creek ditch diverts water about 8 miles upstream for
irrigation of land along east side of valley.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent except when affected by ice.
Rating curve well defined between 5 and 70 second-feet and fairly well
defined to 150 second-feet. Gage read to hundredths once daily. Daily
discharge ascertained by applying daily gage height to rating table. Records
good.

Discharge measurements of Pryor Creek at Pryor, Mont., during the year ending
September 30, 192/

QGage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
May 16..._.. 2.90 152 |1 AUZ. 2e e e ] 1.57 32.6
June 14 1.90 59 || Sept.11 1.57 32.6
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Daily discharge, in second-feet, of Pryor Creek at Pryor, Mont., for the year
ending September 30, 1924 '

Day Oct. | Nov. | Dec. Apr. | May | June | July | Aug. | Sept.
74 40 3¢ 2 53 ¢ 88 44 27 27
61 a 40 438 61 80 42 33 28
43 40 38 68 75 43 &30 28
47 &40 39 80 80 43 27
47 41 38 |ocmmeee 127 84 43 28 28
43 41 38 52 115 76 644 28 28

644 41 438 69 107 83 a 46 28 30
44 40 37 69 93 77 48 27 28
44 38 37 47 92 7 45 27 30
43 38 436 46 80 69 37 29 31
43 & 37 36 51 94 @68 37 28 32
44 37 36 51 113 67 37 28 32
42 37 a36 62 131 59 & 36 26 31
42 37 36 70 133 58 36 27 31
42 37 a36 69 128 60 35 27 31
42 37 35 61 152 a 60 35 28 30

@42 37 35 857 163 s 61 27 27 29
41 a37 35 a 54 147 462 25 27 30
39 a37 35 51 151 63 25 28 31
39 37 35 52 130 60 625 28 33

39 a37 35 50 112 58 25 29 e 32
39 37 35 51 106 57 24 28 30
43 37 35 49 134 55 27 27 29
43 37 34 61 133 53 32 a 26 29
40 37 &35 59 113 53 26 26 30

a 40 37 36 58 103 53 26 25 31
40 37 36 e 56 93 51 26 26 31

&40 39 a 54 a g5 50 26 26 31
43 39§ 52 ag7 6 49 27 26 30
42 39 53 100 48 29 25 29

L3 D 40 i 95 28 26 foceeeea

& Gtage not read; discharge interpolated.

Monthly discharge of Pryor Creek at Pryor, Mont., for the year ending September
924

2

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October e 74 39 43.7 2,690
November. . 41 37 38.2 2,270
December 1-27 39 34 36.3 1,940
April 6-30. - 70 46 56,2 2,780
May 163 53 110 6, 760
June._. 88 48 64.3 3,830
July._ 48 24 33.8 2,080
August 33 25 27.4 1,680
September. . 33 27 29.5 1,760

PRYOR CREEK AT COBURN, MONT.

LocarioNn.—In SE. ¥/ sec. 35, T. 1 8., R. 27 E., on Crow Indian Reservation at
Coburn, Yellowstone County, 12 miles southeast of Billings and 13 miles
above mouth of creek.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 13, 1911, to September 30, 1924 (discontinued).

Gage.—Overhanging chain gage on left bank opposite observer’s house; read by
J. L. Brumfield and T. E. Edgar.

DiscHARGE MEASUREMENTS.— Made by wading or from cable.

CHANNEL AND coNTROL—Bed of stream composed of gravel and clay. Prinei-
pal control is gravel bar, which forms a riffle at low stages about 300 feet
below gage; at a medium stage the riffle disappears and no well-defined
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control exists. Banks high and not subject to overflow except at extreme
stages. Current at gage is sluggish at low stages but of medium velocity at
high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.04 feet at
8.15 a. m. April '4 (discharge, 705 second-feet); minimum stage, 4.24 feet
August 28 to September 1 and September 3-6 (discharge, 34 second-feet).

1911-1924: Maximum discharge recorded, 746 second-feet May 20, 1912;
no flow June 30, July 6-21, 25-31, 1919.

Ice.—Stage-discharge relation affected by ice. Readings discontinued December
16 to March 22.

Drversions.—Water sufficient to irrigate about 1,000 acres near Pryor is diverted
about 30 miles above Coburn, and several small ditches divert water between
Pryor and Coburn.

RecuLaTiON.—None.

Accuracy.—Stage-discharge relation permanent during period of record. Rat-
ing curve well defined between 10 and 350 second-feet. Gage read to half-
tenths twice daily and occasionally to hundredths. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records good.

Discharge measurements of Pfyor Creek at Coburn, Mont., during the year ending
September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
Apr. 17 e 6.82 309 | Aug. 3. . o imciacaeooC 4.36 45
May 17 e 6.08 214 || Sept. 7. oo 4.28 37

Daily discharge, in second-feet, of Pryor Creek at Coburn, Mont., for the year end-
wng September 30, 192/

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
99 151 173 84 46 34
255 145 165 79 44 37
387 145 159 76 44 34
636 145 151 74 39 34
469 178 156 69 44 34
488 415 170 72 44 37
643 409 181 84 44 39
553 222 189 114 44 39
330 200 156 159 44 39
228 189 143 82 44 39
222 184 134 72 4 44
214 184 134 69 44 44
211 195 134 64 44 44
220 220 126 69 44 44
266 228 124 66 44 39
316 233 119 56 36 39
321 247 112 56 44 39
233 233 109 54 44 39
195 253 129 56 39 39
196 247 140 54 39 39
184 231 114 239 39 44
162 209 104 79 42 44
160 201 104 62 42 44
195 25, 96 59 39 44
195 242 96 64 39 ﬁ
184 269 96 54 39 44
165 192 94 52 39 44
156 189 89 49 34 44
154 264 86 46 34 39
151 250 84 46 34 39
........ 198 |occeeao 49 % % [
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Monthly discharge of Pryor Creek at Coburn, Mont., for the year ending Septem=
ber 80, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

October_ e m—m—————n 498 75 207 12, 700
105 35 69.3 4,120

60 40 50.3 1, 500

95 35 69.3 1,230

643 99 273 16, 200

415 145 223 13, 700

189 84 129 7,680

239 46 74.5 4, 530

46 34 41.1 2, 530

44 34 40.2 2,390

LOST CREEK NEAR PRYOR, MONT.

Locarion.—In SE. 1{ sec. 34, T. 5 S., R. 26 E., 100 feet above intake to Lost
Creek ditch on Crow Indian Reservation, 7 miles southeast of Pryor, Big
Horn County.

DraivaGe ArEA.—Not measured.

RECORDS AVAILABLE.—June 27, 1921, to October 7, 1924, when station was
discontinued.

Gaae.—Stevens 8-day recorder in shelter on right bank installed September 17,
1921. June 27 to August 25, 1921, temporary staff gage at same location,
but at 0.51 foot lower datum, was used. August 25 to September 16, 1921,
vertical staff with enamel face attached to gage shelter at present datum.
Read by J. B. Campbell.

DiscHARGE MEASUREMENTsS.—Made by wading.

CHANNEL AND cONTROL.—Bed of stream composed of large boulders and gravel.
Control is rock outerop 10 feet below gage; will not shift unless the growth
of moss obstructs the flow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.45 feet at
3 a. m. May 23 (discharge, 78 second-feet); minimum stage, 0.88 foot at
4 p. m. October 2, 1924 (discharge by indirect method, 5.6 second-feet).

1921-1924: Maximum stage recorded, 2.45 feet May 23, 1924 (discharge,
78 second-feet); minimum stage, 0.74 foot September 16, 1922 (discharge,
1.2 second-feet).

Ice.—Stage-discharge relation affected by ice. No records October 1, 1923, to
May 16, 1924.

Diversions.—None above station; practically entire flow is diverted in Lost
Creek ditch and used during irrigation season.

RecuraTion.—None.

Accuracy.—Stage-discharge relation not permanent; affected by growth of moss
on control. Rating curve fairly well defined between 8 and 75 second-feet.
Gage heights determined by inspection of graph of recorder. Daily discharge
ascertained by applying mean daily gage height to rating table, using indirect
method August 17 to October 7, 1924. Records for open channel good;
others fair.
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Discharge measurements of Lost Creek near Pryor, Mont., during the year ending
September 30, 1924

Gage Dis- Gage Dis-
Date height charge Date height charge
Feet Sec.-ft. Feet Sec.-ft.
May 16, ol 2. 24 64 Aug. 2. e 1.04 9.4
June 14 . ... 1.45 20.3 || Sept. 11, e e, 92 6.0

« Heavy growth of moss on control caused backwater at gage.

Daily discharge, in second-feet, of Lost Creek near Pryor, Mont., for the period
May 16 to October 7, 1924

Day May | June | July | Aug. | Sept.| Oct. Day May | June | July { Aug. | Sept.| Oct.
21,3 | 1L.7| 94| 6.2 87| 5.8
20.1 | 11.7| 9.4 | 6.2 87| 58
20.1 1117 94| 6.1 84| 5.9
24.8 | 1.7 | 9.2 6.1 82| 6.0 |..... .
23.4 | 1L.7| 9.2 6.1 81] 6.1 ... -
23.0 | IL.7) 9.0} 6.2 8.0 6.0 ...
24.3 1 11.9 9.0| 6.1 7.6 5.9 |oaee
22.1111.7} 9.0| 6.0 7.5 6.8 [ceaaas
21.3 | 11.4| 9.0| 6.0 7.1] 5.8 ...
20.5|11.2| 90| 5.8 7.0 6.0 ...
20.1| 1.2 | 9.0 | 5.8 6.6 6.2 ...
19.7 | 11.2 | 89| 5.8 6.6 6.2 |-ccn-.
18.9 | 11.2 | 89| 5.8 6.5 6.1 ...
18.5 1 11.0) 87 59 6.5 6.1 ...
18.2 | 11.0 | 87| 58 gi 6.0 [euen

Note.—No record Oct. 1, 1923, to May 15, 1924,

Monthly discharge of Lost Creek near Pryor, Monit., for the period May 16 to Octo-
ber 7, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

62 20.9 37.4 1,190
24.8 119 17.9 1,070
11.9 9.4 10.9 670
9.4 6.4 8.2 504
6.2 5.8 5.99 356

ol-4 6.0 6.34 88.0

WIND RIVER AT RIVERTON, WYO.

LocarioNn.—In sec. 2, T. 1 8, R. 4 E., at highway bridge three-quarters of & mile
east of Riverton, Fremont County. Popo Agie River enters three-quarters
of a mile below.

DRAINAGE AREA.—2,320 square miles (measured on base map of Wyoming;
scale, 1:500,000).

REcorDs AvarnaBLE.—May 15, 1911, to September 30, 1924, From May 14,
1906, to November 1, 1908, station maintained at Walker’s ferry, 1 mile
above present station. No streams enter between; records directly compar-
able. State engineer maintained station during 1913 and 1914.

Gaae.—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 employees of Bureau of Reclamation.
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DiscEARGE MEASUREMENTS.—Made from cable just above bridge.

CHANNEL AND cONTROL.—Bed composed of sand and gravel. Control at gravel
bar just below gage; slightly shifting. Right bank will be overflowed at

, extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 10.45 feet at 7 p. m. June 15 (discharge, 8,380 second-feet); mini-
mum discharge occurred during winter.

1906-1908; 1911-1912; 1915-1924: 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 35,000 acres.

ReGcuLaTION.—None.

Accuracy.—Stage-discharge relation permanent during year; affected by ice
during winter. Rating curve fairly well defined. Operation of water-stage
recorder satisfactory except as explained in footnote to daily-discharge table.
Daily discharge ascertained by applying to rating table mean gage height
obtained by inspection of recorder graph. Records good except during
winter and for periods of missing gage heights, for which they are fair.

Discharge measurements of Wind River at Riverton Wyo., during the year ending
September 30, 192/

Gage Dis- Gage | Dis-
Date height | charge Date height | charge
Feet | Sec-ft. Feet | Sec.-ft.
Jan. 12 e 57,85 348 || JUDE 17- e e e ccomaaee 10.16 7,590
Mar. 8o e 67,14 301 || Sept. 4. 6.69 576

s Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Wind River at Riverton, Wyo., for the year ending
September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
920 550 655 | 2,760 | 4,040 | 1,280 613
920 600 | 1,140 ; 2,850 | 4,200 | 1,390 613
915 650 | 1,580 | 3,250 | 4,200 | 1,270 572
915 700 | 1,920 | 4,510 { 4,040 | 1,190 578
900 762 | 1,990 | 5,470 | 4,040 | 1,170 5

430 360 314 314
860 900 | 1, 5,800 | 4,200 | 1,020 641
830 1,100 | 1,3 5,640 | 4, 510 978 719
800 1, 1,360 | 4,830 | 4,670 924
770 900 | 1, 3,890 | 4,200 861 807
735 800 | 1,520 | 3,250 | 3,480 816 870
720 700 | 1,800 | 3,140 | 3,140 807 924
700 687 | 2,280 | 3,250 | 2,940 771 870
680 1,030 | 2,600 | 3,890 | 2,850 735 798
660 1,000 { 2,760 | 5,310 | 2, 680 735 703
640 987 | 3,480 | 6,980 | 2,440 780 599
375 350 341 430
630 719 1 4,040 | 7,850 | 2, 280 843 552
620 552 | 4,990 | 7,320 | 2,130 526
600 514 | 5,310 | 7,150 { 2,060 771 546
600 472 | 5,900 | 5,960 | 1,920 780 538
590 5,800 | 4,830 | 1,740 771 585

14
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Daily discharge, in second-feet, of Wind River at Riverton, Wyo., for the year ending
September 30, 192/—Continued

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

460 | 1,040 | 4,700 | 4,040 | 1,360 627 520

360 205 1130 | 3,890 | 4510 | 1,220 | 490 | 442
360 744 | 4,670 | 4,510 | 1,160 | 460 | 406

655 | 4,200 | 4,670 | 1,170 390

sop | 599 | 3480 | 4670 | 1,200 | 42| 375

I 585 | 3,610 | 4,670 | 1,200 | 514 | 370
350 || foeeee. 687 | 4670 | 4200 | 1,280 | 559 | 360
| ) RN S | I 3,260 | 1,410 | 592 |-

NotE.—No gage-height record Oct. 30, 31, Nov. 1, 2, 4-9, 11-16, 18-30, Apr. 14, 6-11, May 19-23; discharge
determined by comparison with flow of Big Horn River at Thermopolis. =~ Stage-discharge relation affected
byice Nov. 24 to Apr. 3; discharge based on temperature and gage-height records, discharge measurements,
and observer’s notes.

Monthly discharge of Wind River at Riverton, Wyo., for ihe year ending September 30,
192/

Discharge in second-feet

Run-off in
Month . acre-feet
Maximum | Minimum | Mean
October 1,180 72,600
November. 678 40, 300
386 23, 700
357 22,000
321 18, 500
413 25, 400
760 45,200
3,260 200, 000
4,700 280, 000
2, 590 159,000
49, 300
597 35,500
1,340 972,000

BIG HORN RIVER AT THERMOPOLIS, WYO.

Locarion.—In sec. 36, T. 43 N., R. 95 W., at highway bridge between Thermop-
olis and Hot Springs, Hot Springs County. Nearest tributary, Thermop-
olis Hot Springs, discharges 9 second-feet into Big Horn River, a short
distance downstream.

DrAINAGE AREA.—8,080 square miles (measured on base map of Wyoming;
scale 1:500,000). ,
REcorps AvaiLABLE.—May 28, 1900, to December 31, 1905; July 30, 1910, to
September 30, 1924. All records of monthly discharge prior te October 1,

1921, published in Water-Supply Paper 469.

GAgE.—Chain on downstream handrail of concrete bridge, installed January 13,
1922, referred to datum of gage on old bridge 30 feet downstream which was
used previously; read by Mrs. N. T. Olson.

Di1scHARGE MEASUREMENTS.—Made from 2-span highway bridge a third of a
mile upstream.

CHANNEL AND coNTROL.—Bed composed of coarse gravel and small boulders.
Control for low and medium stages located a short distance below; shifting
at intervals; high-water control is vertical walls of canyon entrance half a
mile downstream. Banks high and not subject to overflow except during
extreme flood stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.0 feet at
9 a. m. April 6 (discharge, 17,300 second-feet); minimum flow occurred
during winter.
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1900-1905; 1919-1924: Maximum stage from high-water mark, 16.2 feet
at 11 p. m. July 24, 1923 (discharge, 29,800 second-feet); minimum stage
recorded, 0.2 foot at 5 p. m. April 5, 1904 (discharge, 180 second-feet).

Ice.—Stage-discharge relation slightly affected by ice for short periods.

Diversions.—Adjudicated diversions for irrigation of 1,100 acres from Big Horn
River above station and 15,000 acres below. In addition, about 30,000
acres irrigated by unadjudicated rights.

RecuraTion.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve used October
1 to December 26 and curve used January 15 to September 30 are both well
defined. Gage read to hundredths twice daily. Daily discharge ascertained
by applying daily mean gage height to rating table. Records good except
for periods of shifting control and when affected by ice, for which they are
fair.

Discharge measurements of Big Horn River at Thermopolis, Wyo. during the year
ending September 30, 1924

i
Gage | Dis- Gage | Dis- | Gage | Dis-
Date height | charge Date height | charge : Date height ; charge
|
Feet | Bec.ft. Feet | Sec.ft. Feet | Sec.ft.
- 1.60 968 3.31 9.85 | 16, 700
Mar, 5. 2.34 1,790 7.09 1.73 1, 070

Daily discharge, in second-feet, of Big Horn River at Thermopolis, Wyo., for the
year ending September 30, 1924

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

NotE.—Stage-discharge relation affected by ice Dec. 17-24, 26-31, Jan. 1-14, Feb. 16-19, Apr. 4-5; dis-
charge based on temperature and gage-height records and observer’s notes.
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Monthly discharge of Big Horn River at Thermopolis, Wyo., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
5,370 1,870 2,610 160, 000
2,120 1,200 1, 670 99, 400
1,120 600 686 42, 200
987 600 856 52, 600
3,120 808 1,120 64, 400
1, 500 928 1,160 71,300
16, 200 1,440 5,890 350, 000
14, 300 2,190 7, 380 454, 000
16,700 7,530 10, 500 625, 000
7,530 1, 720 4,340 267,000
1,720 920 1,280 78,700
1,440 920 1,170 69, 600
The year- oo e mmmmim—————— 16,700 600 3, 210 2, 330, 000

BIG HORN RIVER NEAR HARDIN, MONT,

LocaTion.—In NW. 34 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, 2 miles from Hardin, Big Horn County.

DraiNAGeE AREA,—20,700 square miles.

RECORDS AvarraBLE.—June 16, 1904, to September 30, 1924.

Gage.—Chain gage attached to west span, downstream side of highway brldge,
read by H. R. Kean.

DiISCHARGE MEASUREMENTS.—Made from highway bridge or from ice cover dur-
ing winter.

CHANNEL AND CONTROL.—Stream bed composed of gravel; free from vegetation;
slightly shifting. Banks high; not subject to overflow except at extreme
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.65 feet
October 1 (discharge, 42,300 second-feet); minimum discharge, 1,050 second~
feet January 3; stage-discharge relation affected by ice.

1904-1924: Maximum stage recorded, 10.65 feet October 1, 1924 (discharge,
42,300 second-feet); minimum stage, 2.28 feet July 15-18, 1919 (discharge,
516 second-feet).

Ioe.—Stage-discharge relation affected by ice.

DiversioNs.—Water is diverted a few miles above station by the Two Leggins
Irrigation Co. to irrigate land on west side of river. Water is also diverted
from Shoshone River at Corbett Dam, Wyo., by the United States Bureau
of Reclamation, and many private ditches divert water from tributaries
above the station.

RecuLaTioN.—Shoshone Reservoir above Cody controls the flow of Shoshone
River, an important tributary of the Big Horn.

Accuracy.—Stage-discharge relation permanent during year except when af-
fected by ice. Rating curve well deflned between 2, 000 and 34,000 second-
feet. Gage read usually once daily to quarter-tenths; oftener during rapid
fluctuations in stage. Daily discharge ascertained by applying daily gage
height to rating table except during ice period. Records good.

-8
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Discharge measurements of Big Horn River near- Hardin, Mont., during the year

ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft
a5. 04 1,160 7.73 | 20,800
a5, 89 1, 600 4.42 3, 940
26.93 2,330 3.54 2, 330
26.33 2,080

@ Stage-discharge relation affected by ice.
b Backwater present from ice jam on Little Horn River.

Daily discharge, in second-feet, of Big Horn River near Hardin, Mont., for the year

ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | Ma June | July | Aug. | Sept.
1,560 | 2,120 | 2,200 | 5,040 | 5,700 | 17,700 | 22,200 | 3,720 | 1,820
1,350 | 1,960 | 2,400 { 4,900 | 5,960 | 21,900 | 20,800 | 3,460 | 1,920
1,050 | 1,900 | 2,200 | 6,670 | 7,050 | 18,400 | 20,100 | 3,680 | 1,970
1,150 | 1,840 | 2,100 | 18,400 | 7,860 | 18,400 | 19,700 | 4,000 | 2,130
1,160 | 1,840 | 2,000 | 26,400 | 10,200 | 20,800 | 18,700 | 3,950 | 2, 130
1,300 | 1,900 | 1,900 | 25,300 | 13,100 | 23,400 | 18,700 | 3,900 | 2,130
1,350 { 1,960 | 1,800 | 29,400 | 13,900 | 27,900 | 18,500 | 3,720 | 2,160
1,350 | 2,000 | 1,700 | 31,000 | 12,500 | 28,600 | 19,000 | 3,540 | 2, 240
1,560 | 1,840 | 1,900 | 31,000 | 10,C00 | 26,400 , 600 | 3,460 | 2,370
1,600 | 1,900 | 2,000 | 25,300 | 9,090 | 24,100 | 18,400 | 3,330 | 2,600
1,700 | 2,060 | 1,900 | 18,800 | 9,000 | 22,200 | 17,100 | 3,200 | 2,510
1,770 | 2,200 | 1,800 | 15,100 | 8,960 | 19,700 | 15,500 | 3,090 | 2,600
1,770 | 2,330 | 1,700 | 14,300 | 10,000 | 18,400 | 14,000 | 3,290 | 2,700
1,800 | 2,400 | 1,700 | 14,300 | 12,000 | 20,400 | 13,200 | 3,130 | 2,800
1,600 | 2,280 | 1,800 | 15,200 | 13,700 | 25,600 | 12,700 | 2,800 | 2,740
1,400 | 2,100 | 2,000 | 15,200 | 15,200 | 29,400 | 12,700 | 2,740 | 2,990
1,350 | 1,880 | 2,400 | 13,700 | 17,800 | 33,200 | 11,600 | 2,660 | 2,990
1,300 | 1,700 | 2,950 | 11,400 | 21,200 | 32,800 | 9,850 | 2,700 | 2,850
1,300 | 1,500 | 2,850 | 11,400 | 23,100 | 35,600 | 9,040 | 2,600 | 2,800
1,250 | 1,400 | 2,850 | 7,030 | 25300 | 33,200 | 8,680 | 2,600 | 2,800
1,300 | 1,520 | 2,850 | 6,670 | 26,100 | 29,400 | 8,680 | 2,890 | 3,050
L 500 | 1,640 | 2,950 | 6,230 | 25,000 | 25,600 | 7,610 | 2,800 | 3,400
1,700 | 1,720 | 3,050 | 6,860 | 25,700 | 24,100 | 6,630 | 2,700 | 3,190
1,620 | 1,800 | 3,110 | 7,770 22,600 | 6,270 { 2,700 | 3,290
1,680 | 1,840 | 3,250 | 7,770 | 22,700 | 23,400 | 5,760 | 2,700 | 3,190
1,500 | 2,080y 3,150 | 9,560 | 20,500 | 23,500 | 5,360 | 2,660 | 3,190
1, 400 3,840 | 9,180 | 19,800 | 23,400 | 5,150 | 2,600 | 3,190
1,600 4,21 7,130 | 19,160 | 25,200 | 4,730 | 2,330 | 3,130
6, 060 1, 750 4,420 | 6,230 | 18,800 | 25,600 | 4,470 | 2,160 | 3,090
30 5,990 | 4,190 | 2,000 | 1,800 4,630 | 5,790 | 17,600 | 24,900 | 4,420 | 1,920 | 2,930
3l - 5,670 |onooenn 1,700 | 2,000 4,840 |...._. 17,400 |- 3,790 | 1,820 {......

Nore.—Stage-discharge relation affected by ice Dec. 27 to Mar. 17; daily discharge computed from dis-
charge measurements, temperature records, and hydrographic studies. Backwater from ice jam from

Little Horn River,

ar, 27-31; daily discharge computed from measurement of Mar. 28.
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Monthly discharge of Big Horn River near Hardin, Mont., for the year ending
September 30 1924

Discharge in second-feet
Run-off in
Month - acre-feet
Maximum | Minimum | Mean
October o et ee 42, 300 5,670 9, 500 534, 000
November 6, 060 4,120 4, 890 291, 000
4,670 1,700 3, 400 209, 000
2,000 1,050 1, 500 92, 200
2, 400 1,400 1,930 111, 000
4,840 1,700 2, 660 164, 000
31, 000 4,900 13,800 821, 000
26, 160 5, 700 15, 800 972,
35,600 17,700 24, 900 1, 480, 0600
22,200 , 790 12, 400 762, 000
4, 000 1,820 3, 000 184, 000
3,400 1,820 2, 700 161, 000
42, 300 1, 050 8, 020 5, 830, 000

DINWOODY CREEK NEAR LENORE, WYO.

LocarioNn.—In sec. 10, T. 5 N., R. 5 W., at highway bridge on road from River-
ton to Dubois, 14 miles northwest of Lenore, Fremont County, on Wind River
Diminished 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, 1924. Station maintained
at same site from Januray 16 to October 31, 1909.

Gage.—Gurley 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. Control consists of large
boulders 25 feet dowstream; slightly shifting. Banks not subject to over-
flow. .

EXTREMES OF DISCHARGE.—Mazximum stage during year from water-stage
recorder, 3.37 feet at 11 a. m. July 8 (discharge, 1,070 second-feet); mini-
mum discharge occurred during winter.

1918-1924: Maximum discharge during period, 3.75 feet at 9 a. m. July
25, 1923 (discharge, 1,710 second-feet); minimum stage recorded, 0.42 foot
April 17, 1922 (discharge, 8 second-feet).

Ice.—Stage-discharge relation affected by ice during part of winter.

Driversions.—One small ditch diverts water from Dinwoody Creek above station.

RegunatioNn.—Natural regulation to limited extent by Dinwoody Lake and
numerous other small lakes on headwaters.

Accuracy.—Stage-discharge relation slightly shifting; affected slightly by ice.
Rating curve fairly well defined. Recorder in operation October 1-27 and
April 19 to September 30; for remainder of year, chain gage read three
times weekly. Operation of water-stage recorder satisfactory. Daily dis-
charge ascertained by applying to rating table daily mean gage height
obtained from inspection of recorder graph; shifting-control method used
May 1-25 and August 26 to September 13. Records good.

The following discharge measurments were made:

May 13, 1924: Gage height, 1.53 feet; discharge, 149 second-feet.
June 16, 1924: Gage height, 3.14 feet; discharge, 882 second-feet.
September 3, 1924: Gage height, 1.93 feet; discharge, 219 second-feet.
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Daily discharge, in second-feet, of Dinwoody Creek near Lenore, Wyo., for the year
ending September 30, 1924

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

108 468 | 1,060 318 322
116 360 934 304 296
118 778 300 288
118 264 778 296 253
120 272 817 213

309 921 583 345 83
380 876 583 332 81
444 570 322 76
456 713 498 309 69
412 552 434 288 64
390 417 385 256 60
385 375 336 216 57
370 456 322 178 56
314 558 318 153 54
280 576 314 153 54
296 570 336 170 53
340 642 360 195 53
309 700 412 232 51
304 700 456 268 51
272 661 516 276 51
225 foeeae 534 280 .-

Nore.—Stage-discharge relation affected by ice Nov. 21 to Jan. 8, Feb. 18-23, and Mar 10-18; discharge
based on temperature and gage-height records and observer’s notes. Braced figures show mean discharge
for periods indicated.

Monthly discharge of Dinwoody Creek near Lenore, Wyo., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

213 118 7,260
69 48 2, 860
38 2,340
16 984
16 920
18 1,110
22. 4 1,330

226 13,
535 31, 800
614 37, 800
302 18, 600
150 8,930
1, 060 176 128, 000

DRY CREEK NEAR LENORE, WYO.

LocatioNn.—In SW. ¥4 sec. 12, T. 4 N, R. 5 W., half a mile above head of Dry
Creek ditch and 12 miles west of Lenore, Fremont County, on Wind River
Diminished Reservation. Little Dry Creek enters 2 miles below.

DraAINAGE AREA.—73 square miles (measured on base map of Wyoming; scale,
1: 500,000).
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REcorDs AVAILABLE.—May 19, 1921, to June 16, 1924.

GaGE.—QGurley water-stage recorder at left bank; inspected by employee of
Office of Indian Affairs.

DiscEARGE MEASUREMENTS.— Made from cable 100 feet above gage or by wading
near by.

CHANNEL AND coNTROL.—Bed composed of boulders, which are fairly permanent,
No well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 2.65 feet on June 16 (discharge, 582 second-feet); minimum dis-
charge occurred during winter.

1921-1924: Maximum stage from high-water mark, 3.9 feet about June 12,
1921 (discharge, 1,100 second-feet); minimum discharge recorded; 2 second-
feet on February 23, 1921,

Ice.—Stage-discharge relation seriously affected by ice. :

Diversions.—One small ditch diverts water abovestation, and Dry Creek dltoh
diverts water below station.

ReguraTioNn.—Diurnal fluctuation during spring from alternate meltmg and
freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation permanent. Rating eurve well deﬁned
Operation of water-stage recorder satisfactory for the short period it was run.
No record October 1 to May 12. Daily discharge ascertained by applying
to rating table mean daily gage-height obtained by inspection of recorder
graph. Records good.

The following discharge measurements were made:

May 13, 1924: Gage height, 1.52 feet; discharge, 151 second-feet.
June 16, 1924: Gage height, 2.64 feet; discharge, 580 second-feet.
September 3, 1924: Gage height, 0.62 foot; discharge, 32.6 second-feet.

Daily discharge, in second-feet, of Dry Creek near Lenore, Wyo., for the year ending
September 30, 1924

Day May June Day May June Day May | June

194

Note.—No gage-height record June 4 and 14-15; discharge interpolated.

Monthly discharge of Dry Creek near Lenore, Wyo., for the year ending September

3

Discharge in second-feet
Month Ramodin
Maximum | Minimum | Mean
May 13-31... ————- 287 160 226 8, 520
June 1-16, - - 582 160 322 10,200

63482—28 —11
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BULL LAKE CREEK NEAR LENORE, WYO.

LocarioN.—Near north line sec. 17, T. 3 N., R. 2 W., at highway bridge, 14
miles southeast of Lenore, Fremont County, on Wind River Diminished
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, 1924. During 1909,
eight discharge measurements made at same site.

Gage.—Stevens water-stage recorder at left bank just below bridge, installed
March 26, 1922, Datum lowered 2.86 feet October 1, 1922. Gage originally
on downstream side of bridge and used until moved to present site; inspected
by employees of Bureau of Reclamation.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTroL.—Bed composed of large boulders; permanent. Con-

~ trol at small rapids just below gage; slightly shifting at long intervals.
Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 6.52 feet (new datum) at 10 a. m. June 16 (discharge, 2,260 second-
feet); minimum discharge occurred during winter.

1918-1924: Maximum discharge, 3,990 second-feet at 2 p. m. June 16,
1918 (gage height, 4.3 feet); minimum discharge recorded, 17.8 second-feet
February 1, 1919; from current-meter measurement. .

Ice.—Stage-discharge relation slightly affected by ice.

Diversions.—Two ditches divert water above station for irrigation of 200 acres.

RecuraTioN.—Flow naturally regulated by Bull Lake, which has an area of 4
square miles.

Accuracy.—Stage-discharge relation shifted slightly during winter. Rating
curve used October 1 to January 27 and curve used February 1 to September
30 are both well defined. Recorder in operation October 1-27, May 4 to
September 30; operation satisfactory. For-remainder, of year staff gage
read once weekly. Daily discharge ascertained by applying to rating
table mean daily gage height obtained from inspeetion of recorder graph.
Records excellent except for periods of missing gage heights and during
winter, for which they are fair.

The following discharge measurements were made:

May 12, 1924: Gage height, 4.50 feet; discharge, 370 second-feet.
June 14, 1924: Gage height, 5.84 feet; discharge, 1,450 second-feet.
September 2, 1924: Gage height, 4.33 feet; discharge, 272 second-feet.

Daily discharge, in second-feet, of Bull Lake Creek neézr Lenore, Wyo., for the year
' ending September 30, 192/

Day Oct. | Nov, | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
435 - - o127 868 | 1,460 527 292
452 | |eamce || 23 foeocaan 130 886 | 1,510 514 282
458 [ccmcmm o fecaaaas 25 |ccmmmaafomaaaen 134 | 1,060 | 1,460 501 264
151 20 SRR N RSN NS R R 137 | 1,360 | 1,460 469 256.
430 | JRODRT PREROI PRI PO, 171 | 1,620 | 1,410 439 252
414 JE I P, 42 205 | 1,680 | 1,460 415 273
414 |oceamofoaaani PRONGSRI MNP/ NN PN 239 | 1,620 | 1,510 388 287
2220 R R PRI O ) 239 ) 1,410 ) 1,510 371 301
b1 2 P S ORI 26 |o_oo—o 248 | 1,160 | 1,410 345 305.
b2 2.7 PR T A, b7 2 R N, 260 976 | 1,210 335 301
308 |oaeeeas - S RSP (RPRIIVITN PRI 269 886 | 1,050 335 292
276 - 320 922 958 325 269
2511 2 RN FEVRIRN (IORPRIIS ISP RSN 50 398 | 1,070 931 315 239
242 122 547 | 1,360 895 316 223
230 - 659 | 1,860 841 325 210
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Daily discharge, in second-feet, of Bull Lake Creek near Lenore, Wyo., for the year
ending September 30, 1924—Continued

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

210
191
180
172
176
187
234
246
238
234
230

421 196

415 189 88
439 204 81
451 227 78

475 260 78
508 273 76
527 287 |acancan

220
210

Note.—No gage-height record Oct. 28-31, May 1-3, 5, 6, 16~17, and Sept. 15-20; discharge interpolated.

Monthly discharge of Bull Lake Creek near Lenore, Wyo., for the year ending Sep=
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
285 17, 500
120 7,140
55 3,380
33 2,030
25 1,440
26 1, 600
65 3,870
759 46, 700
1,440 85, 700
806 55, 100
330 20,
194 11, 500
353 266,000 .

NoTE.—Mean discharge from Novemnber to April based on temperature and weekly gage-height records
and observer’s notes.

- MIDDLE FORK OF POPO AGIE RIVER NEAR LANDER, WYO.

LocaTtioN.—In sec. 17, T. 832 N., R. 100 W., 400 feet above diversion dam of
Sinks Hydroelectric Co., half a mile above the “sinks,”” 9 miles southwest of
Lander, Fremont County. Nearest tributary enters from south 1 mile
downstream.

DRAINAGE AREA.—84 square miles (measured on Forest Service atlas).

RECORDS AvAILABLE.—April 1, 1911, to June 30, 1912; April 9, 1918, to Novem-
ber 3, 1924, when station was discontinued.

Gace.—Stevens water-stage recorder, installed May 38, 1922; inspected by
E. D. Edwards. Original gage was staff at ranger station 2 miles upstream.
Staff gage installed April 9, 1918, at point a short distance above original
gage. Stevens gage installed October 1, 1919, at site and datum of staff
gage and used until end of 1921.

DISCHARGE MEASUREMENTS.—Made from highway bridge 1 mile upstream or by
wading near gage.

CHANNEL AND coNTRoL.—Bed composed of boulders and is rough; control at
large boulders 25 feet downstream; permanent.
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EXTREMES OF DISCHARGE.~—Maximum stage during year from water-stage
recorder, 4.15 feet at 7 p. m, June 14 (discharge, 1,830 second-feet); mini-
mum discharge occurred during winter.

1918-1924: Maximum stage recorded, 4.1 feet on June 7, 1921 (discharge,
2,720 second-feet) ; minimum discharge recorded, 6 second-feet on February 4,
7, and 8, 1918.

Ice.—Stage-discharge relation affected by ice.

Diversions.—None above station.

ReguraTioN.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow; no artificial regulation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder satisfactory except for short
periods, as explained in footnote to table of daily discharge.- Daily discharge
ascertained by applying to rating table mean daily gage height obtained by
inspection of recorder graph. Records excellent except for periods of missing
gage heights, for which they are fair.

Discharge measurements of Middle Fork of Popo Agie River near Lander, Wyo.,
during the year ending September 30, 1924

Gage Dis- Ga Dis-
Date beight | charge Date height | charge
Feet Sec.ft. Feet Sec.-ft.
Mar. 2 e 18.3 || Jan. 13, 4 36.0
May 18 e 2.86 437 Mar. 2._.... ¢30.3

o Measured below ““sinks.”

Daily discharge, in second-feet, of Middle Fork of Popo Agie River mear Lander,
Wyo., for the period October 1, 1923, to November 3, 1924

Day Oct. | May | June | July | Aug. | Sept. | Oct. | Nov,
100 60 460 574 105 47 38 46
102 76 448 547 97 44 40 45
100 67 610 512 89 42 39 43
108 162 958 496 81 42 41 |
118 168 | 1,080 440 77 44 3 N P,
126 143 [ 1,150 574 73 74
124 148 912 496 70 63
112 170 630 405 65 61
113 155 464 310 64 59
101 155 426 266 63 62

98 211 480 238 60 66
96 302 660 229 60 61
80 384 866 217 59 55
87 456 | 1,450 202 58 50
87 512 | 1,470 192 55 46
86 700 | 1,360 180 52 45
78 832 | 1,130 170 51 45
72 854 958 160 50 45
76 866 620 153 48 43
68 866 480 150 48 41
7% 832 529 137 56 38
75 820 650 130 51 40
71 765 127 48 38
515 732 127 47 36
700 123 47 34
690 710 121 47 34
70 670 680 124 47 36
645 630 119 47 36
615 574 113 46 36
590 565 112 45 36

530 |oaeeoo. 106 LY I PR

Note.—No gage-height record Oct. 4, 5, 24-31, 1923, and May 24 to June 1, 1924; discharge based on
comparison wi%langﬁow of South Fork of Little Wind River. Braced figure shows mean discharge for period
indicated. Records discontinued Nov, 1, 1923, to Apr. 30, 1924,
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Monthly discharge of Middle Fork of Popo Agie River near Lander, Wyo., for the
period Oclober 1, 1923, to October 31, 1994

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

126 [oeccoanas 87.5 5, 380

8 60 464
1,470 426 772 45,900
106 253 15, 600
gust_ 105 45 59.7 3, 670
September. - - 74 34 46.6 2,770
L8171 ) 93 38 52.9 3,250

LITTLE WIND RIVER NEAR FORT WASHAKIE, WYO.

Location.—In SE. 1{ sec. 1, T. 1 8., R. 2 W., 214 miles above junction with
North Fork at Fort Washakie, Fremont County, on Wind River Diminished
Reservation.

DRAINAGE AREA.—134 square miles (revised; measured on base map of Wyoming ;
scale, 1: 500,000).

RECORDS AVAILABLE.—May 11, 1921, to September 30, 1924.

Gaage.—QGurley water-stage recorder. on right bank 500 feet above head gate of
Ray ditch; inspected by employee of United States Office of Indian Affairs.

DiscHARGE MEASUREMENTS.—Made from cable 300 feet below gage.

CHANNEL AND COoNTROL.—Bed composed of gravel and small boulders; shifting
at long intervals. No well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 4.4 feet at 4 a. m. June 16 (discharge, 1,500 second-feet); minimum
stage occurred during winter.

1921-1924: Maximum stage, 5.8 feet at 7 a. m. June 12, 1921 (discharge,
2,280 second-feet); minimum discharge recorded, 14 second-feet on Feb-
ruary 22, 1921.

Ice.—Stage-discharge relation seriously affected by ice.

DiversioNs.—A few small ditches divert water above station. Several ditches
divert water below station, largest being Ray ditch, which irrigates 6,000
acres.

RecuraTioN.—Diurnal fluctuation during spring from alternate melting and
freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation permanent. Rating curve used October 1
to 27 and curve used May 12 to September 30 are both fairly well defined.
Operation of water-stage recorder satisfactory except for short periods, as
explained in footnote to table of daily discharge. Daily discharge ascer-
tained by applying to rating table mean daily gage height obtained by in-
spection of recorder graph. Records good except for periods of missing
gage heights, for which they are fair.

The following discharge measurements were made:

May 12, 1924: Gage height, 1.79 feet; discharge, 240 second-feet.
June 14, 1924: Gage height, 3.64 feet; discharge, 1,070 second-feet.
September 2, 1924: Gage height, 0.98 foot; discharge, 49.6 second-feet.
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Daily discharge, in second-feet, of Liltle Wind River near Fort Washakie, Wyo.,
Jor the year ending September 30, 192/

Day Oct. | May| June | July | Ang. | Sept. Day Oct. | May | June | July | Aug.| Sept.
220 383 | 720 179 50 128 | 458 | 1,320 | 287 94 56

239 387 695 174 50 123 | 548 [ 1,180 279 92 53

218 526 | 645 | 137 48 113 | 645 1,130 | 265 88 52

206 745 | 620 | 133 47 113 | 645 936 | 222 84 52

218 880 | 600 | 126 46 104 | 632 742 | 214 75 52

6. 226 852 | 670 | 124 50 101 | 620 548 | 204 71 46
Y PR 218 825 | 645 | 117 57 108 | 695 645 | 199 69 40
|- TR 186 548 | 570 | 113 61 115 498 825) 192| 65 35
L . 175 462 | 462 | 109 59 111 | 395 825 | 189 65 35

NoTE.—No gage-height record Oct. 28-31, May 27-30, June 19, 20, Aug. 10-15, Sept. 21, 22, and 28-30
discharge interpolated. Records discontinued Nov. 1 to May 11,

Monthly discharge of Litile Wind River near Fort Washakie, Wyo., for the year
ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximnm | Minimnm | Mean

Cctober_ ..o . 239 101 149 9, 160
May 12-31 695 268 507 20, 100
une.... 1,320 383 775 46, 100
T e 720 182 356 21,900
AUBUSt e . 179 50 93.7 5,760
Fe o Yo 71 32 49.4 2,940

NORTH FORK OF LITTLE WIND RIVER AT FORT WASHAKIE, WYO.

Locarion.—In SW. ¥4 sec. 83, T. 1 N., R. 1 W., at Fort Washakie, Fremont
County, on Wind River Diminished Reservation. North and South Forks
unite & quarter of a mile below.

DRAINAGE AREA.—138 square miles (revised; measured on base map of Wyoming;
scale, 1:500,000).

REcorps AvaiLaBLE.—May 13, 1921, to September 30, 1924.

Gage.—Gurley water-stage recorder at left bank a quarter of a mile above high-
way bridge; inspected by employee of United States Office of Indian Affairs.

DiscHARGE MEASUREMENTS.—Made from cable at gage.

CHANNEL AND coNTRoL.—Bed composed of gravel and small boulders. Con-
trol at small rapids just below gage; practically permanent. Left bank
subject to overflow at stage of 3 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 4.02 feet at 10 a. m. June 13 (discharge, 1,960 second-feet); mini-
mum stage occurred during winter.

1921-1924: Maximum stage, 4.1 feet at 11 p. m. June 6, 1921 (discharge,
2,250 second-feet); minimum discharge recorded, 16 second-feet on January
9, 1922,
Ice.—Stage-discharge relation seriously affected by ice.
Diversions.—Several small ditches divert water above station.
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RE@ULATION.—Diurnal fluctuation during spring from alternate melting and
freezing of mountain snow. No artificial regulation.

Accoracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder fairly satisfactory except for
periods as explained in footnote to daily-discharge table. Daily discharge
ascertiinad by applying to rating table mean daily gage height obtained by
inspection of recorder graph. Records good except for periods of missing
gage heights, for which they are fair.

The following discharge measurements were made:

May 12, 1924: Gage height, 1.30 feet; discharge, 202 second-feet.
June 14, 1924: Gage height, 2.94 feet; discharge, 1,070 second-feet.
September 2, 1924: Gage height, 0.62 foot; discharge, 41.5 second-feet.

Daily discharge, in second feet, of North Fork of Litile Wind River at Fort Washakie,
Wyo., for the year ending September 30, 1924

Day Oct. | May | June | July | Aug.| Sept. Day Oct. | May | June | July | Aug. | Sept.
524 1,800 264! 78 51
716 | 1,680 | 247 74 48
865 | 1,560 | 233 72 45
884 | 1,300 | 282 68 44
932 820 | 258 65 44
979 761 | 244 61 43
944 878 | 226 56 42
748 | 1,040 | 213 53 41
623 | 1,080 | 207 51 40
685 | 1,050 | 197 50 37
735 | 1,030 { 159 48 37
698 | 1,000 | 156 47 38
860 4 | 153 46 38
622 150 45 37
584 774 | 142 43 37
546 | ... 139 40 |.ocoan

Nore.—No gage-height record Oct. 28-31, May 20, 27-30, July 9-11, Aug 10-15, 27-29, Sept. 13,21, 22,
and 28-30; discharge interpolated. Records discontinued Nov. 1 to May

Monthly discharge of North Fork of Little Wind River at Fort Washakie, Wyo., for
the year ending September 30, 1924

Discharge in second-feet

Run-off in

Month acre-foet
Maximum | Minimum | Mean

240 97 152 9, 350

979 258 650 25, 800

1,850 623 | 1,020 60, 700

768 139 368 22, 600

139 40 82.8 5,000

54 37 42.6 2,530

NOWOOD CREEE AT BONANZA, WYO

Locarion.—In sec. 13, T. 49 N., R. 91 W, at Bonanza, Big Horn County.
Nearest tributary, Paintrock Creek enters somej distance above. .

DRAINAGE AREA,—1,790 square miles (measured on base map of Wyoming; scale,
1 : 500,000).

RECORDS AVAILABLE.—June 29, 1910, to September 30, 1924,

Gage.—Chain gage on left bank, 1,000 feet below store at Bonanza; read by
Miss Leona Graves.

DIsCHARGE MEASUREMENTS.—Made from two-span highway bridge a quarter of
a mile below gage or by wading.
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CHANNEL AND CONTROL.—Bed composed of gravel; control 100 feet downstream
at small rapids, which were permanent during 1924.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.09 feet at
9 a. m, June 15 (discharge, 5,160 second-feet); minimum discharge during
winter.

1910-1912; 1915—1924 Maximum stage recorded in 1924; minimum sthge,
1.55 feet from July 27 to 31, 1919 (discharge, 1.5 second—feet)

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

Diversions.—Adjudicated diversions for irrigation of 5,700 acres from Nowood
Creek above station and 3,400 acres below.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well

~ defined. Gage read to hundredths twice daily except November 17| to
March 26, when records were discontinued because of ice. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
good.

The following discharge measurements were made:

May 21, 1924: Gage height, 7.10 feet; discharge, 3,760 second-feet.
June 20, 1924: Gage height, 5.40 feet; discharge, 1,850 second-feet.
September 6, 1924: Gage height, 2.55 feet; discharge, 130 second-feet.

Daily discharge, in second-feet, of Nowood Creek at Bonanza, Wyo., for the year
ending September 30, 1924

i

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
435 648 | 1,510 | 1,510 235 1181
455 990 1,510 | 1,510 235 1138
482 1,670 | 1,430 235 136
445 2,320 | 1,350 218 133
450 2,870 | 1,350 200 129

2,870 | 1,430 104 135
2,870 | 1,670 191 129
2,320 | 1,760 191 Jg:g
1,840 | 1,200 173 1
1, 590 925 179 1385

i
1,510 860 179 156
2,020 795 173 176
3,240 925 162 182
4,180 860 162 188
4,8 735 162 194
4,040 675 150 188
3, 500 648 153 182
3, 500 620 145 182
2, 540 592 138 207
1,840 50| 138 260
1,510 482 140 263
1,670 405 150 263
2,430 355 162 256
2,320 355 159 256
2,220 332 173 252
540 310 162

2,
2,870 | 310 150
220
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Monthly discharge of Nowood Creek at Bonanza, Wyo., for the year ending September

30, 1924
Discharge in second-feet
Runp-off in
Month acre-feet
Minimum [ Mean

450 751 46, 200

406 14, 200

355 814 8, 070

310 1, 140 67, 800

648 2,340 144, 000

1, 510 2,460 146, 000

252 806 49, 600

127 169 10, 400

129 190 11,300

TENSLEEP CREEK NEAR TENSLEEP, WYO.

Locarion.—In sec. 12, T. 47 N., R. 88 W., 800 feet east of county bridge at
Tolman ranch, 5 miles above Tensleep, Washakie County. Nearest tribu~
tary, 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 November 2, 1924, when station was discontinued.

Gace.—Stevens water-stage recorder on left bank, installed May 11, 1918,
referred to inclined gage used previously; inspected by Miss Pearl Miller.

DiscHARGE MEASUREMENTS.—Made from cable 100 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and small boulders.
Control just below gage at rapids, which shifts slightly at long intervals
Right bank is vertical rock cliff; left bank subject to overflow at extreme
high water.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder during
period October 1, 1923, to November 2, 1924, 7.05 feet at 2 a. m. June 15
(discharge,- 2,650 second-feet) ; minimum stage occurred during winter.

1910-1912; 1915-1924: Maximum stage recorded in 1924; minimum
discharge, 34 second-feet March 6, 1920.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Adjudicated diversions for irrigation of 80 acres above station
and 2,500 acres below, also a diversion of 8 second-feet above station for
power.

RregurLaTION.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of recorder satisfactory except during part of July,
August, and September; from July 14 to September 6 slope gage read weekly.
Daily discharge ascertained by applying to rating table mean daily gage
height obtained by inspection of recorder graph. Records good except for
periods of missing gage heights, for which they are fair.

Discharge measurements of Tensleep Creek near Tensleep, Wyo., during the year
ending Sepiember 30, 1924

Gage Dis- Gage Dis-

Date height | charge Date height | charge

Fet | Secft. ) Feet_ | Sect.
Jan. 17 oL 1.01 64 || June 21 3.09 542
May ..o 4.47 1,180 (| SePt. 7oeececcccccmac s 1,03 63
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Daily discharge, in second-feet, of Tensleep Creek near Tensleep, Wyo., for the
period October 1, 1923, to November 2, 192/

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

133 87| 47| e0| 52| 53| 75| 454| 5| 18| 64
45| 88| 46| b8| 62| 56| 225 592| 510| 100] 63

133 84 56 56 53 57 3421, 550 | 100 63
128 82 61 52 52 62 189 | 1,150 | 550 62
126 86 64 50 52 77 173 | 1,150 | 638 98 62
120 87 53 71 185 0 | 570 96 68
116 83 59 50 52 61 196 592 | 372 94 87
116 71 59 50 53 68 211 530 | 300 93| 121
120 78 60 50 52 76 314 592 | 292 133
115 75 60 51 54 82 444 900 | 287 87 | 133
113 75 53 52 93 401 | 1,550 | 303 821 136

106 71 61 57 50 60 ! 1,100 5921 19 711 152
107 69 66 55 50 60 | 1,000 638 | 183 71| 150
99 70 62 56 50 | 104 850 | 1,050 | 175 71| 145
99 73 61 56 50 | 116 615 ( 1,020 [ 170 71 | 143
99 70 60 56 50 83 615 | 1,000 | 167 69 | 143

96 68 58 56 50 70 800 | 1,300 [ 160 66 | 140
95 64 59 55 51 63 592 | 1,180 | 141 66| 140
91 68 59 55 52 63 550 925 | 137 65 | 138
93 64 59 53 51 67 491 660 | 130 64 | 134
92 51 59 | eoaes 51 62 437 570 | 125 65 | 131
...... 49 59 |____..| 52 _a....| 420 |......| 122 66 |- -

NoTE.—July 14 to Sept. 6 recorder in error; discharge based on weekly slope gage readings and on com-
parison with flow of Paintrock Creek near Hyattville.

Monthly discharge of Tensleep Creek near Tensleep, Wyo., for the period October 1,
1923, to October 31, 192/

Discharge in second-feet R at
un-off in
Month acre-feet
Maximum | Minimum | Mean

Qctober. 280 115 205 12, 600
November. . 145 91 112 6, 660
December. 88 49 74.6 4,5%
January. - 66 46 58.5 3, 600
February. _...__.._. em 60 50 54.0 3,110
March. 54 50 51.6 3,170
April - 116 52 72.5 4,310
May.. - - 1, 250 75 564 34, 700
June. 2,110 454 | 1,010 60, 100
July. . 638 122 306 18, 800
AUGUSE . oo o e e e e e e e e e e e e 118 64 82.6 5, 080
September_.. 156 62 118 6, 900
L0157 7Y Y- SO, 187 128 158 9,720

PAINTROCK CREEK NEAR HYATTVILLE, WYO.

Location.—In sec. 25, T. 50 N., R. 89 W., at mouth of canyon, 6 miles above
Hyattville, Big Horn County. Nearest tributary, Luman Creek, enters
three-quarters of a mile downstream.

DRAINAGE AREA.—164 square miles (measured on topographic map).

REcoRDS AvAILABLE.—August 8, 1920, to September 30, 1924.
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Gage.—QGurley water-stage recorder on right bank, 1,000 feet upstream from
bridge, at State Fish Hatchery; inspected by J. W. Tipmore.

DiscHARGE MEASUREMENTS.—Made from cable 300 feet below gage; low-water
measurements by wading.

CHANNEL AND CONTROL.—Bed composed of boulders. Control of large boulders
25 feet downstream. Banks not subject to overflow.

EXTREMES OF DISCHARGE—Maximum stage during year from water-stage
recorder, 6.1 feet at 1 a. m. June 14 (discharge, 3,300 second—feet) ; minimum
discharge occurred during winter.

1921-1924: Maximum stage recorded, 7.2 feet at 1 a. m. July 24, 1923
(discharge, 4,960 second-feet); minimum stage, 0.29 foot February 17, 1921
(discharge, 14 second-feet).

Ice.—Stage-discharge relation slightly affected by ice during some winters.

Diversions.—Above all diversions except that for Rhinehart ditch, which
diverts water for irrigation of 12 acres; below station, adjudicated diversions
for irrigation of 4,700 acres.

Accuracy.—Stage-discharge relation not permanent. Rating curve used during
October, November, and June 16 to September 30, and curve used June 1 to
15 are both well defined below 1,200 second-feet. Operation of water-stage
recorder only fairly satisfactory, as explained in footnote to daily-discharge
table. Daily discharge ascertained by applying to rating table mean daily
gage height obtained by inspection of recorder graph; shifting-control
method used Juilé 11-15. Records good except for periods of missing gage
heights, for which they are fair.

Discharge measurements of Paintrock Creek near Hyattville, Wyo., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date beight | charge Date height | eharge
Feet Sec.-ft. Feet Sec.ft.
Mar, 7.... 641.6 || June 21 . Lo eooiooooo. 3.04 463
May 20. 3.81 1,250 Sept. 7o e 1.15 60

s Measured one-third mile below gage.

Daily discharge, in second-feet, of Paintrock Creek near Hyattville, Wyo., for the
year ending September 30, 1924

Day Oct. | Nov.| June | July | Aug. | Sept. Day Oect. | Nov.| June JulyiAug. Sept.

66 | 1,680 | 340 85 74
121 66 | 1,570 | 325 82 67
65 | 1,250 | 312 79 68
114 62 850 | 275 77 74
108 63 555 | 250 76 82

8
s
i
B
2588 338aR

Nore.—No gage-height record Oct. 1-5, 9-13, 29-31, Nov. 1, 2, 15, 16, 25-30, June 6, 14, 22-27, Aug. 8 and 9;
discharge based on comparison with flow of Nowood and Tensleep Creeks.
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Monthly discharge of Painirock Creek mear Hyativille, Wyo., for the year ending
September 30, 1924

Discharge in second-feet R i
un-off in
Month acre-féet
Maximum | Minimum | Mean

[O15114) 475 S . 250 72 150 9, 220
NoOVEMDOT - - e e 104 55 70.6 4,200
JUNe e ——————————— 2,750 450 | 1,200 71,400
July. 920 153 392 24, 100
August 141 62 88.0 5,410
September 87 58 69.9 4,160

GREYBULL RIVER AT MEETEETSE, WYO.

Locarion.—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, 1920, to September 30, 1924.

Gage.~QGurley water-stage recorder on left bank, 1,000 feet above highway
bridge at Meeteetse, installed October 7, 1922. Recorder originally located
15 feet farther downstream in swifter current. No definite relation between
datum of staff gage at two sites. Inspected by J. E. Hamilton.

DiscHARGE MEASUREMENTS.—Made from cable 400 feet downstream from gage.

CHANNEL AND CONTROL.—Bed composed of boulders and coarse gravel. Con-
trol is ledge rock 35 feet downstream.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 7.66 feet at 11 p. m. June 4 (discharge, 2,910 second-feet); minimum
stage occurred during winter,

1921-1924: Mazximum stage during period, 5.4 feet (old datum) June 6,
1921 (discharge, 4,970 second-feet); minimum discharge recorded, 63 second-
feet on March 4, 1922.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Adjudicated diversions for irrigation of 7,100 acres from Greybull
River above station, and 10,000 acres from tributaries entering above.

RecuuaTion.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve used Octo-
ber 1 to May 17, and curve used May 23 to September 30 only fairly well
defined. Operation of water-stage recorder satisfactory except for periods
as explained in footnote to table of daily discharge. Daily discharge ascer-
tained by applying to rating table mean daily gage height obtained by in-
spection of recorder graph; shifting-control method used May 23 to June
15. Records fair.

The following discharge measurements were made:

May 27, 1924: Gage height, 5.08 feet; discharge, 1,400 second-feet.
June 20, 1924: Gage height, 6.04 feet; discharge, 1,910 second-feet.
September 12, 1924: Gage height, 2.76 feet; discharge, 216 second-feet,
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Daily discharge, in second-feet, of Greybull River at Meeteetse, Wyo., for the year
ending September 30, 1924

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
1 725 479 186
2 735 475 184
3 - 730 446 186
4 -l 730 414 184
5. . 720 406 189
8, 805 402 213
7. - .| 880 386 203
8 ... ceeei 815 370 197
) 885 370 200
10 805 362 240
B SN 755 346 237
12 e 705 327 218
b 603 308 197
R 560 285 178
15 540 278 178
16. 520 263 176
17. 515 256 171
18.._. 510 250 250
19__ 500 250 250
20. 489 246 230
21 .| 493 221 212
22 493 192 203
- T 506 jis! 195
24 461 181 181
b TR 45 181 181
26 emmcmmmememeccmemeeamm————————————— 445 173 181
27. 429 178 184
28.. 449 178 152
2 e ———— 406 181 184
1 PSP 369 |- 184 181
31 _-| 366 184 |.....lo

NotE.~No gage-height record Oct. 14-19, May 18-22, June 16-19, 21-30, and July 1-21; discharge based
on comparison with flow of Clark Fork and Shoshone River. Records discontinuied Nov. 11 to Apr. 19,

s Monthly discharge of Greybull River at Meeteetse, Wyo., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Month Ranoft n
Maximum | Minimum | Mean
October. - - 885 366 593 36, 500
November 1-10 e ————————— 399 355 380 7,530
AP 2080 o ciccceaaaan 790 243 301 8, 560
May eemrecmma—e————am— 2, 300 510 1,420 87, 300
June 3,000 1,080 2,210 132,000
July. e 2,440 504 1,140 70, 100
AUGUS - oo 479 173 289 17,800
September. ... ..o ... 250 171 199 11,800

SHOSHONE RIVER NEAR ISHAWOOA, WYO,

LocaTion.—In SW. 14 sec. 23, T. 51 N., R. 104 W., 500 feet below Hartung’s
private bridge, 114 miles north of Ishawooa, Park County. Nearest trib-
utary, Bull Creek, enters 114 miles downstream.

DrAINAGE AREA.—532 square miles (measured on base map of Wyoming; scale,

1:500,000).

RECORDS AVAILABLE.—May 7, 1915, to April 30, 1924, when station was dis-

continued.
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Gage—Chain installed July 24, 1921, 500 feet below private bridge; replaces
staff gage at bridge, used from May 24, 1918, to July 23, 1921; read by Albert
Hartung. Original gage half a mile upstream at Spaulding’s ranch. Flow
at different points comparable.

DISCHARGE MEASUREMENTS.—Made from suspension bridge and by wading.
CHANNEL AND coNTROL.—Bed of stream composed of coarse gravel, which is
permanent. No well-defined eontrol. Banks not subject to overflow.
EXTREMES OF DISCHARGE.—1915-1924: Maximum stage recorded, 7.0 feet at
6.45 a. m. June 14, 1918 (discharge, 7,740 second-feet). Minimum discharge

recorded, 69 second-feet on April 16, 1919.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Adjudicated diversions for irrigation of 2,100 acres from Shoshone
River above station.

REGULATION.— Diurnal fluctuation during spring caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records good.

No discharge measurements were made at this station during the year.

Dasly discharge, in second-feet, of Shoshone River mear Ishawooa, Wyo., for the
period October 1, 1923, to April 30, 1924

Day | Oct. | Nov.| Mar.| Apr. Day | Oct. |Nov.|Mar.| Apr. Day | Oct. |Nov.|Mar.| Apra

188 |1 22.....) 339 ). ... 60 327
191 |1 23 .| 357 |oae-o- 62 461
298 || 24.....| 327 |...... 74 47
182 ) 25.....) 321 {._.... s 276
165 || 26.....] 321 |._.... 83 244
161 (| 27, 339 |..._. 86 224
139 |1 28.....] 333 ...... 95 204
46 |(20....) 310 . _.... 92 218
143 11 80.. ... 250 [...-.. 92 218

Monthly discharge of Shoshone River near Ishawooa, Wyo., for the period October 1,
1923, to April 30, 1924

Discharge in second-feet R ai
un-off in
Month acre-feet

Maximum | Migimum | Mean

768 260 431 26, 500
282 239 265 7,880

95 60 8L 0 1,610
461 89 214 12,700

SHOSHONE RIVER ABOVE SHOSHONE RESERVOIR, WYO.

"LocatioNn.—In lot 46, T. 52 N., R. 103 W., 1 mile above high-water lire of Sho-
shone Reservoir and 12 miles from Cody.
"DRAINAGE AREA.—674 square miles (measured on base map of Wyoming; scale,
1:500,000). 4
RECORDS AVAILABLE.—January 1, 1921, to September 30, 1924.
Gaee.—Stevens water-stage recorder at highway bridge, referred to staff gage
inside of well.
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DiscEARGE MEASUREMENTS.—Made from single-span bridge or by wading below
bridge during low stages. R
CHANNEL AND CONTROL.—Bed composed of gravel-and boulders; shifts slightly:
EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 2,260
second-feet for two-hour period June 17; minimum stage recorded, 0.57
foot on August 28 (discharge, 9 second-feet).
1921-1924: Maximum discharge, 4,440 second-feet on June 12, 1921;

minimum discharge, that of August 28, 1924.

Ice.—Stage-discharge relation affected by ice. Station discontinued during
winter.

Drversions.—Adjudicated diversions for irrigation of 12,200 acres from Sho-
shone River above station.

REguraTtioN.—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; affected by ice during
winter. Rating curve used October 1, 1923, to July 10, 1924, and curve
used July 11 to September 30, 1924, are fairly well defined. Operation of
water-stage recorder satisfacory during open-water season except for period
September 22-30, 1924, when it was out of order. Daily discharge ascer-
tained by applying to rating table the mean daily gage height obtained by
inspection of recorder graph except during winter, when discharge is com-
puted from fluetuations of water surface of Shoshone Reservoir and data on
outflow. Records good except for winter, for which they are fair to poor.

CooreraTION.—Complete records, 1921-1924, furnished by Bureau of Reclama-
tion.

Daily discharge, in second-feet, of Shoshone River above Shoshone Reservoir, Wyo.,
Jor the years ending September 30, 1921~1924

Day Oct. | Nov. [ Dec. | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
101 91 58 1 2,050 | 1,240 108 70
101 94 242 | 1,960 | 1,160 105 67
101 109 427 | 2,020 775 125 70
101 138 467 | 2, 560 5956 96 85
101 148 734 ) 2,720 590 82 86
101 137 778 | 8,050 782 71 72
101 123 530 | 3,310 890 70 75
101 121 380 | 3,900 916 68 7
101 120 374 | 3,750 890 50 74
101 123 358 | 4,080 845 80 110
101 148 357 | 4,330 { 1,010 58 132
101 143 384 | 4,440 810 63 123
101 101 412 | 4,330 850 131 124
101 52 460 | 3,960 690 360 107
101 113 820 | 3,580 655 274 85
101 96 918 | 3, 750 620 201 75
101 100 | 1,080 | 3,640 532 147 66
101 104 | 1,480 | 2,660 465 114 63
101 107 | 1,180 | 2/240 428 101 67
101 101 814 | 1,730 400 93
101 87 695 | 1,480 366 86 75
101 69 824 | 1,780 266 85 72
101 61| 1,040 | 1,960 235 72 67
101 51 | 1,440 | 2,060 227 69
101 50 | 1,640 | 2,040 190 82 60

89 52| 1,470 | 2,020 | 206 81 57

49 | 1,910 ( 1,680 136 71 55

89 46 | 2,190 | 1,940 122 132 47

94 53 | 2,340 | 1,580 91 106 44

93 42 1 2,350 | 1,440 79 90 43

23 VORI VRN ARSI IS - 100 |oceeens 85 2,290 [eooncen 82 79 |o-aeves
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Daily discharge, in second-feet, of Shoshone River above Shoshone Reservoir, Wyo.,
for the years ending September 30, 1921-1924—Continued

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

1,88 | 1,710 | 215 275
1,380 | 1,510 | 199 | 188
1,390 | 1,400 | 744 | 162
1,860 | 1,520 | 846| 150
2,410 | 1,340 | 642| 248
2,670 | 1,330 | 408 | 450
2640 | 1,170 | 430 266
2680 | 1,050 | 366 196

780 | 866 ] 310 166
2820 772 150
2330 70| 252| 136
2390 | 683 226| 133
250 718| 207| 133
2470 86| 203| 133
2730 | 98| 22| 127
2,360 | 886| 21| 124
2670 | 86| 109 | 124
3160| 7i0| 18| 124
3,140 | 666| 185 122

2,960 | 471 366
2,880 | 404 | 337 52
2,780 | 355 | 32 47
2,460 | 326| 320 41
22101 310| 3% 43
1,980 [ 300 361 41
1,980 | 275| 408 41
_______ %4| 261 |-
60| 107 98| 91 o1 102] 27(1,220(2280| 806 133
183| 100 98| 91 91| 102| 238| 71,110 2280 639 110
75| 10| o8| 91| 91| 102| 222(1120|2340| 550 9%
172| 100| 8| 91 o1 102| 204|1,310]2240] 401 8
150 100 98| 91| 91| 102] 3691, 2000 352 90
139 10| 96| 91 91| 104| 368!1,370]3000] 857 80
42| 100{ 96| 01| 91 104| 42¢| 1340|2240 205
50| 100{ 96| o1 91| 104| 504 1,480 Lovo| 276 70
153 10| 96| 91| 91| 104| 611|1730| 1,710| 2% 67
16| 100, 96| o1 91| 104| 682] 1,910 1,480 | 248 67
166 100 93| 91 91| 107| 6672360 1,400 163 61
162 | 100 91 o1| 10| 572 1,400 [ 148 51
156 100 93| 91| 91| 110| 4853080 1,360( 120 48
153 100] 93 91 91| 14| 436|270 780 | 110 45
150 | 100 91) 91| 122] 336 2520)1,360 148 38
153 10| 93| a1 91| 147| 2812600 1,300 110 9%
156 100{ 93| 91 91| 230( 200(2400| 1,340{ 96 163
156 10| 9| o9 01| 321| 4241990 1,280 175
139 wo| 9| 9% 93| 310| 407|182 1,180 84 188
144 100 93 91 96) 223| 583 2070| 1,000! 86 167
u7| 10| @0 91 93| 188 | 6742500 1,100( 84 163
130 100 91 91 93| 171| 918|2160| L,210| 86 144
124 100 91| 91 98| 150 1,160 | 1,830 | 2170 | 98 132
120 100 9 91 98| 148 | 1,590 1,730 | 1, % 188
4] 100 91 91| 102)| 140|1,830|1,690| 1,310 90| 226
102 100 91 91| 107| 1592150 1,800 1,190 115| 208
42{ 100| 9 91| 112{ 171|2160| 2050 | 1,130 | 105| 1,240
142! 100 112 | 321 1,850 | 2210 71| 1,010
133 | 100 120 | 390 | 1,540 | 2,470 | 852 646
130 | 100 124| 346 | 1,520 | 2,500 | 992 67| 557
...... 100 127 o | 5,490 |ocmo .| 1,140 | 115 |ecmeomn
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Daily discharge, in second-feet, of Shoshone River above Shoshone Reservoir, Wyo.,
for the years ending September 30, 1921-1984—Continued

Day Oct. { Nov. | Dee. | Jan. | Feb. ( Mar. | Apr. | May | June | July | Aug. [ Sept.
597 281 204 96 82 92 82| 253 5343 | 1,770 261 11
646 310 183 96 82 92 82! 263 696 (1,750 251 12
618 321 175 96 82 92 82 583 913 | 1,700 230 14
583 295 167 96 82 92 82| 689 | 1,300 ! 1,670 205 14
550 159 96 92 82| 806 | 1,440 | 1,680 124 15
590 305 155 96 90 92 82| 762 1,420 | 1,750 108 17
618 321 152 96 90 92 179 6 | 1,230 | 1,680 60 17
479 305 144 105 90 82 208 776 976 | 1,590 54 17
498 326 136 113 90 72 208 | 747 739 | 1,390 52 18.
425 315 129 113 72| 208 800 660 | 1,280 36 54
401 321 125 115 96 72 208 | 1,050 618 | 1,220 33 65
379 315 125 108 100 72 217 | 1,230 776 | 1,140 2 48,
336 306 125 108 140 72 217 | 1,340 | 1,040 | 1,130 41 43
336 290 125 96 140 72 217 | 1,490 | 1,350 | 1,060 18 40-
321 290 120 88 120 72 217 | 1,440 | 1,760 950 16
305 276 118 88 105 72 217 | 1,560 | 1,830 950 14 31
286 248 1156 90 105 72 217 1 1,670 | 1,970 879 15 19.
346 244 112 90 1056 72 217 | 1,600 | 1,840 827 14 45
368 217 108 103 105 72 217 | 1,570 | 1,220 758 14 88
346 262 102 103 86 72 217 | 1,400 | 1,120 ny 13 124
357 248 100 92 86 72| 217 1,340 1,130 668 13 108
384 248 100 8 86 72 217+ 1,370 | 1,180 583 13 96
401 230 100 8 86 72 217 | 1,100 | 1,420 560 12 86
300 272 100 76 86 72 217 1,530 | 546 12 76
331 248 100 76 86 72 217 898 | 1,510 502 12 67
331 204 100 78 86 72 217 | 1,340 | 1,650 | 460 12 63
326 183 100 84 86 72 217 | 1,140 | 1,690 380 11 58
295 183 100 84 86 72 217 992 | 1,570 368 9 63
272 183 98 84 86 72 217 9 | 1,730 355 9 71
257 183 96 84 72| 230| 754 | 1,740 295 10 81
235 | oeeeee 96 82 . 72 604 |-ocoeo- 267 10 |-meeeae,

NoTE.—No gage-height racord Sept. 22-30, 1924; discharge estimated.
63482—28——12
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Monthly discharge of Shoshone River above Shoshone Reservoir, Wyo., for the years
ending September 30, 1921-1924

Discharge in second-feet
Run-off in-
Month acre-feet
Maximum | Minimum | Mean
1921
January oo ae 118 100 106 6, 520
101 101 101 5,610
101 85 © 98.9 6, 080
148 42 94.3 5,610
2, 350 58 981 60, 300
4, 1,440 | 2,740 163, 000
1, 240 79 553 34,
0 50 108 6,640
132 43 76.5 4, 550
JRUSEN PR B 292, 000
58 28 36.2 2,230
8 31 53.5 1,590
106 96 101
269 98 143 8, 510
2,130 165 750 46,100
3,190 1,330 | 2,520 150,
1,710 244 805 49, 500
8 185 331 20,
September. - 450 41 137 8,150
1922-23
October. e emememeeceemmeemeeeeememeemee——ee— o a——— 44 30 36.2 2, 230
NOVEIRDOT - o e ccoeeee e mmmem 175 142 8,450
December....... - 107 100 100 6,150
January. emmmecememaoe 98 91 93.6 5,760
February... e ——————————————— 91 91 91.0 5,050
March_._. - . 127 91 97.2 5,980
April . 390 102 167 9,940
May 2,160 204 815 50,100
June. . 3,080 1,110 | 1,980 118, 000
July. 2,340 852 | 1,540 94, 700
August._ 8 67 205 12, 600
September. 1,240 38 214 12,700
The year. - 3,080 30 457 332, 000
1923-24
LOT0170) o7 PR ——— 646 235 407 25, 000
Lo T 326 183 268 15,900
December. — 204 96 125 7,690
115 76 93.4 5,740
140 82 94.7 5, 450
92 72 76.8 4,720
82 188 11, 200
1,670 253 | 1,080 63, 300
1,970 543 | 1,200 76, 800
1,770 267 996 61,
9 55.1 3,390
124 11 50,0 2,980
1,970 9 390 283, 000

SHOSHONE RIVER AT CORBETT DAM, WYO.

Locarion.—In NE. ¥4 sec. 7, T. 53 N., R. 100 W., at Corbett diversion dam, 8
miles below Cody, Big Horn County.

DrAINAGE AREA.—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, 1924.

Gage.—Stevens 8-day recorder 40 feet upstream from crest of dam, referenced
to staff gage at same location; gage heights represent height of water above
crest.
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DETERMINATION OF 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 by engineers of the United States
Bureau of Reclamation: Q=3.80 bh 1.6,

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 234 feet thick, sloping 1 to 1, and supported by but-
tresses 2 feet thick spaced 14 feet on centers; it raises low-water elevation
of the river 10.2 feet; length between abutments, 400 feet.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year on June
17 (discharge, 8,040 second-feet; discharge through Corbett tunnel, 780 -
second-feet; total, 8,820 second-feet); minimum discharge, 355 second-feet
March 9-31 (no flow through Corbett tunnel).

1908-1924: 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.

Diverstons.—Little water is diverted above this station.

ReguratioN.—Shoshone Reservoir, with capacity of 456,000 acre-feet, partly
regulates flow.

Accoracy.—Stage-discharge relation practically permanent; rating curve fairly
well defined; gage heights from graph of Stevens recorder. Daily discharge
ascertained by applying mean daily gage height to rating table and adding
the daily flow through tunnel. Records good.

CoorEraTiON.—Complete data furnished by United States Bureau of Reclama~
tion; computations slightly changed to agree with Geological Survey rules.

Daily discharge, in second-feet, of Corbett Tunnel at Corbett Dam, for the year ending
September 30, 1924

Day Oct. [ May | June | July | Aug. | Sept. Day Qct. | May | June | July { Aug. | Sept.

546 | 538 | 885 629 630 { 780 ! 565 | 712 381
684 | 783 | 648 | 672 402

675 | 762 | 761 | 672 389
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Daily discharge, in second-feet, of Shoshone River at Corbeit Dam, including tunnel,
for the year ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
881 899 626 591 385 445 400 739 | 3,110 | 6,190 | 1,420 4T
645 899 626 591 385 420 420 824 950 | 6,100 | 1,750 966
680 899 626 591 385 420 450 910 | 3,190 | 5,930 | 1,690 953
680 878 626 501 385 500 500 939 | 4,080 | 5,710 | 1,650 937
630 878 626 564 410 490 600 | 1,360 | 5,160 | 5,670 | 1,590 925
630 836 609 483 410 480 750 718 | 5,840 | 5,930 | 1, 540 925
637 878 609 434 410 390 900 677 | 5,830 | 5,980 { 1,490 012
623 878 609 480 410 390 921 837 | 5,370 | 5,750 | 1,450 912
736 856 609 430 410 356 557 737 | 4,680 | 5,160 | 1,420 812
750 778 626 480 410 355 661 710 | 4,080 650 | 1,380 ne
819 680 644 480 430 355 609 817 | 3,680 | 4,260 | 1,350 633
819 680 644 464 430 356 626 8751 3,670 | 4,120 | 1,340 578
819 661 626 464 430 356 878 | 1,010 | 4,220 | 4,010 | 1,310 565
819 661 626 431 430 356 921 | 1,070 | 5,650 | 3,820 | 1,260 545

1,040 661 626 403 430 355 661 | 1,420 | 7,670 | 3,550 | 1,230 566.
1,140 661 626 403 450 355 472 | 2,550 | 8,660 | 3,240 | 1,200 567
1,100 661 626 414 450 356 426 | 3,750 | 8,820 | 2,920 | 1,170 550
1,030 644 626 414 450 355 365 | 4,500 [ 8,650 | 2,660 | 1,140 596
986 644 609 449 450 355 457 | 5,640 | 7,510 | 2,340 | 1,160 596
986 644 609 479 400 355 539 | 5,870 | 6, 2,180 | 1,180 638
921 644 609 417 400 355 661 | 5,870 | 5,130 | 2,200 | 1,160 584
964 644 609 393 400 356 857 | 5,860 ! 4,780 | 2,060 | 1,140 584
942 644 5§91 373 400 355 700 | 5,640 | 5,260 | 1,930 [ 1,180 598
0942 661 591 373 400 355 574 | 4, 5,870 | 1,790 | 1,180 612
942 661 591 373 400 355 574 | 4,560 | 6,040 | 1,700 | 1,160 611
921 661 591 373 400 355 574 | 4,910 | 6,430 | 1,630 | 1,100 624
921 661 591 396 445 355 574 | 4,820 | 6,790 | 1,560 871 624
921 661 501 396 445 355 591 | 4,320 { 6,770 | 1,520 908 624
921 661 591 396 550 355 626 | 3,850 { 6,490 | 1,230 931 624
899 661 591 396 |ooo...| 355 626 | 3,670 | 6,230 | 1,210 930 624
899 591 385 355 3,330 |- 1, 918 |

Monthly discharge of Corbett Tunnel at Corbett Dam for the year ending September

30, 1924,
Discharge in second-feet
Run-oft in
Month acre-feet
-Maximum | Minimum | Mean
October 1-15_. - 197 59 158 4,700
MAY 281 e eccccccceamm e mr e e nmaac—m—————————— 758 65 514 30, 600
June....... 783 397 578 34,400
July. —- ———- 900 332 638 39, 200
August tmeemcccmemra e m—a—— e 885 574 723 44, 500
September. 629 215 406 24, 200

Monthly discharge of Shoshone River at Corbett Dam, including tunnel, for the
year ending Sepiember 30, 1984

Discharge in second-feet
Month Run-oft in
Maximum | Minimum | Mean

Qctober. 1, 140 623 859 52, 800
November.. 899 644 728 43, 300-
D ber. 644 501 613 37,700
0 00T o RN 591 373 450 27, 700
February. oo i ea——caaans 550 385 420 , 200
March. o - 500 355 377 23, 200
April ... 921 365 616 36, 700
May... 5,870 710 2,830 174, 000
June. - — 8,820 2,950 5,620 , 000
July. 6,190 1,200 3,490 215, 000
August, 1,750 871 1,260 , 500
September. . 966 545 698 41, 500

The year. —— 8,820 355 1,500 1,090, 000
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+ NORTH FORK OF SHOSHONE RIVER NEAR WAPITI, WYO.

Locarton.—In sec. 15, T. 52 N., R. 104 W., at Thermond ranch, 6 miles east of
Wapiti, Park County. It is below all tributaries entering above Shoshone
Reservoir.

DRAINAGE AREA.—B800 square miles (measured chiefly on topographic map).

REecorps AvamLaBLE.—January 1, 1921, to September 30, 1924.

Gaee—Stevens continuous water-stage recorder on right bank; inspected by
United States Bureau of Reclamation employee.

D1scHARGE MEASUREMENTS.—Made from cable 100 feet upstream.

CHANNEL AND coNTRoL.—Bed composed of boulders and coarse gravel; control
at rock riffle a short distance downstream, which shifts at intervals. Back-
water from Shoshone Reservoir reaches a point 2 miles below gage.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 4,480 second-feet
for two-hour period on June 16; minimum stage, 0.55 foot March 9-31
(discharge, 145 second-feet).

1921-1924: Maximum stage during period, 7.2 feet at midnight July 22,
1923 (discharge, 8,100 second-feet); minimum stage recorded, 0.30 foot,
January 10 to February 2, 1921 (discharge, 140 second-feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—Adjudicated diversions for irrigation of 1,800 acres from North
Fork above station.

ReauLaTiON.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

CooreraTION.—Complete records furnished by United States Bureau of Recla-
madtion.

Daily discharge, in second-feet, of North Fork of Shoshone River near Wapiii, Wyo.,
for the year ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
323 257 199 164 195 164 478 | 1,320 880 714
310 259 199 164 195 164 750 | 1, 2,790 270
294 243 199 164 195 164 | 1,090 2, 639
300 | 241 199 164 195 164 [ 1, 2,670 | 2,580 | 608 270

262 | 211 | 152 | 171| 145| 400 |2 2,910 . 209 335
251 | 200 | 158 | 171 | 145| 355 | 2,580 | 3,250 201 | 345
241 | 207| 170| 171 | 145 333 /1,090 3,310 | 918 | 201 | 341
238 | 206| 170 | 171 145| 320 1,740 | 3, 872 | 282 | 331
236 | 203| 170 171 | 145| 316 |1,600|2850 | 836 | 274 321
231 199| 170 ... 145| 316 | 1,490 | 2,840 | 701 | 278 | 312
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Monithly discharge of North Fork of Shoshone River near Wapiti, Wyo., for the year
ending September 80, 1924

Discharge in second-feet
Run-off in
Month acre-foet
Maximum | Minimum | Mean

October. . 506 288 355 21, 800
November._._.. - 323 231 276 16, 400
December o oo e meman 259 199 225 13, 800
JADUALY - oo oo eecm e em—cacmem———————— 231 152 189 11, 600-
‘ebruary. .. fecmemcem——————— 279 164 189 10, 900-
Mareh . e 195 145 157 9, 650
April —- 557 164 331 19, 700
MaY . ceemmcrccccccccacana 2, 880 478 1,770 109, 000-

June._..coeeoo.. 4,000 1,320 2,650 ,
July. 2, 950 757 1, 690 104, 000
August. - 714 274 414 25, 500
F 12 TS 437 262 328 19, 500-
The Year. . e e eeeane 4, 000 145 715 520, 000¢

SOAP CREEK NEAR ST. XAVIER, MONT.

Location.—In sec. 20, T. 5 S., R. 32 E., at Henry Reed’s ranch, 9 miles south of
St. Xavier, Big Horn County, and 1 mile above mouth of stream.

DraiNaGE AREA.—Not measured.

RECORDS AvaILABLE.—September 11, 1911, to September 30, 1924 (discontinued).
April 25, 1914, to June 12, 1915, at Frank Annerer’s ranch, about half a mile
above present site; September 11, 1911, to November 30, 1913, in W.
14 NW. 14 sec. 2, T. 6 8., R. 32 E., about one-fourth mile above headworks.
of Soap Creek ditch.

Gage.—Overhanging chain gage on right bank opposite Henry Reed’s house;
read twice daily by Henry Reed.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge about
1 mile upstream from gage.

CHANNEL AND conTROL.—Bed of stream at principal control is composed of
gravel and silt; shifts slightly. Stage-discharge relation affected at times by
growth of aquatic plants in channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 7.9 feet at
5 p. m. April 3 (discharge, 270 second-feet); minimum stage, 2.73 feet at.
7 a. m. August 3 (discharge, 4.8 second-feet).

1911-1924: Maximum stage recorded, 12.8 feet May 11, 1914, determined
by leveling from floodmarks (discharge from extension of rating curve, 438
second-feet); minimum stage recorded, no flow August 29-30 and September
18-25, 1920, and September 8, 1923.

Ice.—SBtage-discharge relation seriously affected by ice; records discontinued
December 15 to March 22.

Accuracy.—Stage-discharge relation not permanent; affected by shifting con-
trol. Two rating curves used during year; one, applicable October 3 to
December 15, is fairly well defined; the other, applicable March 23 to Septem-
ber 30, is fairly well defined below 90 second-feet and poorly defined above.
Gage read to hundredths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records below 100 second-feet
are fair; others poor.

The following discharge measurements were made:
May 17, 1924: Gage height, 4.71 feet; discharge, 81 second-feet.
September 9, 1924: Gage height, 2.87 feet; discharge, 7.7 second-feet.
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Daily discharge, in second-feet, of Soap Creek near St. Xavier, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Mar, | Apr. | May | June | July | Aug. | Sept.
119 38 23 20 9.8
145 39 23 14 6.6
128 39 21 5.2 8.6
134 38 19 18 8.9
145 42 14 14 8.0
172 64 11 5.2 8.6
151 66 9.2 11 8.0
130 56 | 114 16 11
109 40 14 9.8

78 31 23 11 20
70 37 23 20 17
70 38 20 22 16
74 35 22 17 14
72 33 17 18 27
66 32 20 17 11
66 25 14 20 9.5
74 27 17 17 11
68 29 50 12 14
67 46 28 17 25
66 52 25 23 9.5
72 34 25 22 27
71 27 18 22 14
109 25 27 17 16
96 26 22 11 14
70 26 14 18 17
54 28 12 16 27
50 27| 27 14 16
46 29 22 17 8.0
62 25 25 20 12
56 24 23 22 22
40 |- 8 18 [eeeeeee-

Note.—Discharge interpolated on account of missing gage heights Apr. 4-8, 14, 15, and May 7. Records
discontinued Dec. 16 to Mar. 22 because of ice.

Monthly discharge of Soap Creek near St. Xavier, Moni., for the year ending Sep-
tember 30, 1924

Discharge in second-feet

Run-off in
Month > acre-feet
Maximum | Minimum | Mean
October 3-31. - - 167 38 72.6 4,180
November . .. ... e meeam e a————— 100 40 52.3 3,110
December 1-15_ - 84 40 53.7 1, 600
Mareh 23-81 - oo e e 114 36 58.9 1,050
April. oo 258 71 185 11, 000
MY e e 172 40 58.0 5,410
June_. 66 24 35.9 2,140
July.. 114 8.0 24.5 1, 510
August - . 23 5.2 16.2 996
September. . e 21 6.5 14.2 845

LITTLE HORN RIVER NEAR WYOLA, MONT.

Locarion.—In SE. Y see. 29, T. 8 8., R. 35 E., one-fourth mile below proposed
headworks of Little Horn Canal No. 8, 4 miles southwest of Wyola, Big
Horn County, and 16 miles above Lodgegrass Creek.

DRAINAGE AREA.—260 square miles.

RECORDS AVAILABLE.—September 7, 1911, to September 30, 1924 (discontinued).

GagE—Wire gage on highway bridge since May 19, 1924. Gages prior to May
18, 1924, at independent data; read by C. N. Radecliffe.

DisCEARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL—Channel composed of boulders and gravel; shifts
occasionally at high stage. Both banks subject to overflow at high stages.
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EXTREMES OF DISCHARGE,—Maximum discharge recorded during year, 1,610

second-feet June 16; minimum discharge, 79 second-feet March 30.
1912-1924: Maximum discharge recorded, 1,610 second-feet June 16, 1924;

minimum discharge, 32 second-feet April 10-12, 1915.

Jce.—Stage-discharge relation affected by ice. Records discontinued January 1
to March 22.

Diversions.—Small amount diverted for irrigation above station.

REeguLATION.—None.

Accoracy.—Stage-discharge relation affected by ice and by shifting control.
Two rating curves used during year, one, applicable October 16 to December
30 and March 23 to May 18, is fairly well defined; the other, used May 19
to September 30, is fairly well defined between 100 and 800 second-feet,
‘Gage read to half-tenths usually once a day, occasionally twice daily. Daily
discharge October 1-5 determined by shifting-control method. During re-
mainder of open-water period the daily gage height was applied to rating
table to ascertain the daily discharge. Records fair.

Discharge measuremenis of Liitle Horn River near Wyola, Mont., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
ApPr. 19 oo 4.63 213 || Aug. 4 e 2.45 214
May 18 a5.70 660 || Sept. 10 ... 2,24 156

e Gage moved to highway bridge and set at new datum. New gage read 3.45 feet.

Daily discharge, in second-feet, of Litile Horn River near Wyola, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
440 252 220 572 680 214 158
516 252 235 598 652 199 158
497 269 269 680 572 199 158
459 269 343 850 572 199 158
440 252 447 | 1,000 546 199 158
383 252 425 970 572 199 158
383 235 363 | 1,030 572 185 158
383 235 343 | 1,000 546 185 158
404 235 220 910 572 185 158
363 235 220 790 572 185 158
383 235 204 762 496 185 158
363 220 383 790 426 185 158
324 220 425 | 1,060 404 185 158
324 220 447 | 1,220 382 185 158
305 220 492 | 1,540 382 185 158
305 220 563 | 1,510 361 185 158
287 220 611 | 1, 320 185 158
287 220 660 | 1,220 301 171 158
287 220 79 | 1, 301 171 158
269 220 910 970 320 17 158
269 220 880 910 301 171 199
269 220 910 301 158 171
269 220 1,030 880 301 158 158
305 220 8 880 301 158 158
287 204 790 790 30 158 158
252 204 940 301 158 158
269 204 630 880 264 158 158
269 204 680 880 230 146 158
252 204 708 910 214 146 158
220 204 648 214 146 158
204 e 625 214 146 {eemaaao
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Monthly discharge of Little Horn River mear Wryola, Mont., for the year ending
September 30, 192/

Discharge in second-feet
: Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. 516 204 331 20, 400
November..._. ——- 269 204 227 13, 500-
December. e ama——— 204 120 163 10,
March 23-31 - 100 79 92,1 1, 650
ADFilae oL 306 90 194 11, 500-
ay 1,030 204 557
TUDC o« e et ceeme ot aeem e me e e e e eee 1, 540 572 954 56, 800~
L 120 680 214 403 24, 800
August 214 146 176 10, 800
Beptember. ..o e eem 199 158 160 9, 520

LITTLE HORN RIVER NEAR CROW AGENCY, MONT.

Locarion.—In NE. I{ sec. 13, T. 3 8., R. 34 E., at Chicago, Burlington & Quincy
Railroad bridge, 2 miles south of Crow Agency, Big Horn County, and 14-
miles above junction with Big Horn River.

DRAINAGE AREA.—1,190 square miles.

RECORDS AVAILABLE.—September 7, 1911, to September 30, 1924 (discontinued).
March 24, 1905, to June 30, 1906, for station at Crow Agency, about 2 miles:
below present station. Crow Agency ditch diverts water between the
stations.

GaGe.—Stevens water-stage recorder in wooden shelter on right bank; inspected
by Galen Naylor.

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. Banks high; sub-
ject to overflow above gage height of 14 feet.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 11.22 feet at-
8.45 p. m. April 8 (discharge, 5,020 second-feet); minimum stage, 4.85 feet
at 10.30 a. m. September 9 (discharge, 93 second-feet).

1905-1906; 1912-1924: Maximum stage recorded, 14.0 feet July 23, 1923
(discharge, 8,200 second-feet, by extension of rating curve); no flow July 28
to August 6, 1921.

Ice.—Stage-discharge relation affected by ice; records discontinued during:
winter.

Diversions.—Several diversions for irrigation from main stream and tributaries-
above station. Occasionally all water is diverted before reaching this
station.

RecuraTion.—Flow during irrigation season is affected by gate operations

. above station.

Accuracy.—Stage-discharge relation not permanent; affected by shifting con-
trol and by ice. Two rating curves used during year. One, applicable for
open-channel conditions October 1 to May 19 and indirectly applicable May
20 to June 13, is fairly well defined between 100 and 1,500 second-feet but
poorly defined above 1,500 second-feet. The other curve, used June 15 to-
September 30, is fairly well defined between 90 and 2,400 second-feet but.
poorly defined above 2,400 second-feet, indirectly applicable July 15 to
August 17. Gage heights are determined from graph of recorder by straight-
line method or by inspection for periods when outside gage was used, July
5-8 and August 18 to September 30. Gage read once daily to half-tenths
during these periods. Daily discharge ascertained by applying mean daily
gage height to rating table. Records for medium and low water fair; others
poor.
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Discharge measurements of Litile Horn River near Crow Agency, Mont., during the
year ending September 30, 1924

Gage | Dis. Gage | Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft Feet | Sec.-ft. Feet | Sec.-ft.
5.52 328 || June 17..eeeen-- 8.32 | 2,300 || Aug. 5oceeeem-- 5.88 266
6.85 | 1,400 || July 9. - ____ 7.08 | 1,310 || Sept. 9.-roomeeo 4.85
6.57 | 1,180

Daily discharge, in second-feet, of Little Horn River near Crow Agency, Mont., for
the year ending September 30, 1924

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
212

212

300 212
212

252 212
286 212
300 212
206 252
300 158
313 184
306 194
313 194
322 194
304 212
326 252
349 212
387 212
387 212
285 274
212 274
212 175
212 175
212 175
175 175
175 175
175 175
175 175
175 175
175 175
175 176
212 [ameeena -

Nore.—Stage-discharge relation affected by ice. Discharge estimated Mar. 27-31; discharge not com-
puted Dec. 1-8; records discontinued Dec. 9 to Mar. 26. Braced figures represent mean discharge for

Deriods indicated

Monthly discharge of Little Horn River mear Crow Agency, Mont., for the year
ending September 30, 192/

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. 3,270 456 861 52,900
NOVEIDOL - - o e e oo e cmcacccccmecc e amemamc e mm e 643 435 566 33,700
MaAarch 27-81 e e o e e e ccacen 400 290 337 3,340
April 4,950 395 1,940 115,000
MY oo e e e 1,370 833 1,060 65,200
TN e e emee e e eec e mmmmm—ee 2, 280 869 1,320 78, 600
July. 1,550 274 607 37,300
August 387 175 265 16,300
September._ 274 158 202 12, 000
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LODGEGRASS CREEK NEAR WYOLA, MONT.

Locarion.—In SE. ¥4 see. 6, T.8 8., R. 34 E., at Sampson ranch on Crow Indian
Reservation, 8 miles west of Wyola, Big Horn County.

DRrAINAGE AREA.—Not measured.

Recorps AvaiLaBLE.—May 12, 1921, to September 30, 1924 (discontinued).

Gage.—Overhanging wire gage on left bank, 300 feet above a ford; read by
Mrs. A. C. Sampson.

DiscuARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Channel composed of heavy gravel and boulders
embedded in heavy clay. Right bank high; not subject to overflow. Left
bank fairly high, covered with brush, and subject to overflow at high stages.
Current fairly swift. Moss grows in abundance and may cause backwater,
Control is about 50 feet below gage and appears to be fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.45 feet at
7 a. m, June 18 (discharge, 306 second-feet) ; minimum stage, 4.45 feet a. m.
readings August 27 and 28 (discharge, 26 second-feet).

1921-1924: Maximum stage recorded, 6.9 feet May 22, 1923 (discharge,
from extension of rating curve, 540 second-feet); minimum stage, 3.98 feet
December 2, 9-12, 1922 (discharge, 3.6 second-feet).

IcE.—Stage-discharge relation seriously affected by ice. Records discontinued
December 1 to March 22, )

Diversions.—Three ditches divert water above station.

RecuraTIiON.—None.

Accuracy.—Stage-discharge relation affected by sliding banks; otherwise per-
manent during year. Rating curve well defined between 10 and 170 second-
feet and fairly well defined above 170 second-feet. Gage read to tenths
twice daily; occasionally to hundredths. Daily discharge ascertained by.
applying mean daily gage height to rating table. Records below discharge
of 170 second-feet, good; others, fair.

Discharge measurements of Lodgegrass Creek near Wyola, Mont., during the year
ending September 30, 192

.

Gage Dis- Gage Dis-
Date height charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
- 5.43 182 || AUZ 4o ceemeeecmaan 4.75 55
—— 6.30 6283 || Sept. 10 o ccaco o eeemeaeaee 4.65 42

¢ Measurement made with floats.
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Daily discharge, in second-feet, of Lodgegrass Creek near Wyola, Mont., for the year
ending September 30, 1924

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
238 83 |oeeeenee 52 156 83 198 45 35
224 83 |occcaann 60 179 112 192 45 35
204 83 94 189 156 192 47 35
176 83 [oas 121 209 198 179 45 35
156 T4 |eccaaean 112 179 229 172 39 35
156 214 130 216 160 39 35
145 256 116 224 172 39 3%
145 204 96 219 172 39 39
145 162 96 204 138 39 39
145 166 88 198 134 39 39
145 176 88 192 116 39 45
145 207 96 192 108 39 45
145 204 108 216 108 35 45
149 196 116- 242 102 35 45
145 204 130 262 96 35 45
145 187 152 204 88 35 45
141 181 176 285 78 35 45
134 170 179 297 78 35 49
123 187 192 254 78 35 57

87 181 202 229 74 33 59
92 51 |ecaaaas 181 198 214 78 35 59
87 53 |occeeaan 198 202 226 71 35 57
98 59 51 198 216 229 71 35 57
102 59 49 184 204 232 62 35 47
102 59 44 187 194 232 59 31 45
102 64 51 184 194 234 57 31 45
102 59 53 187 189 232 49 28 42
112 53 53 181 184 222 49 28 47
112 51 51 166 179 216 49 29 45
112 47 52 166 152 208 47 31 45
98 |occaaeao 51 foeeoaoo 130 foeoemene 45 1, I

No1E.—Records discontinued Dec. 1 to Mar. 22 because of ice.

Monthly discharge of Lodgegrass Creek near Wyola, Mont., for the year ending
September 30, 1924

. . Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October e emccmaen 238 87 136 8,360
November. 13 47 58.5 3,480
March 23-31_ 53 44 50.6 903
April______. 256 52 172 10, 200
May... 216 88 159 9, 780
June_..__ 297 83 218 13, 000-
July_._.. 198 45 106 6, 5200
A e e e e m e mm e emm— e m e e e mm—m————— 47 28 36.3 2, 230-
September. ... .. - 59 35 4.5 2, 650+

LODGEGRASS CREEK NEAR LODGEGRASS, MONT.

Locarion.—In sec. 30, T. 6 S., R. 35 E., half a mile above Lodgegrass ditch on
Morgan ranch and 7 miles southwest of Lodgegrass, Big Horn County.

DiscEaArRGE AREA.—Not measured.

RECORDs AVAILABLE.—September 9, 1911, to December 28, 1915, and April 13
1921, to September 30, 1924 (discontinued).

Gage.—Cable and weight gage on left bank; read by Mrs. Anna Splain.

DiscHARGE MEASUREMENTs.—Made by wading.

CHANNEL AND cONTROL.—Bed of stream of coarse gravel and clay. Control a
gravel bar about 50 feet below; shifts occasionally at high water. Banks
fairly high, right bank covered with brush and subject to overflow at high
stages.
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ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.25 feet at
5 p. m. April 7 (discharge, not computed); minimum stage, 1.84 feet Sep-
tember 4 (discharge, 36 second-feet).

1911-1915; 1921-1924: Maximum stage recorded during period, 7.25
feet April 7, 1924 (discharge, not computed); minimum stage, 1.12 feet
September 2, 1921 (discharge, 2.7 second-feet).

JIce.—Stage-discharge relation affected by ‘ice. No records December 9 to
March 29.

ReguLaTioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
change of control. Two rating curves used during year; one, applicable
for open channel October 1 to April 7, is well defined; the other, applicable
May 18 to September 30, is well defined between 30 and 70 and 200 and
325 second-feet but poorly defined at intermediate stages due to reversal in
curve. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table except during the periods
when discharge was affected by ice, for which discharge was estimated.
Records May 18 to July 15 poor; others good.

Discharge measurements of Lodgegrass Creek mear Lodgegrass, Mont., during the
year ending September 30, 192/

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
May 18... 3.94 228 || Aug. 4 2.04 56
June 16._. 4.4 6301 || Sept. 10, ool 1.93 41.9

o Float measurement.

Dasly discharge, in second-feet, of Lodgegrass Creek near Lodgegrass, Mont., for the
year ending September 30, 1924

Day Oct. | Nov. | Dec. | Mar.| Apr.| May | June | July | Aug.| Sept.
138 166 60 40
134 161 59 41
135 152 53 39
148 155 54 36
174 150 56 38
179 151 54 39
179 146 56 39
179 154 53 - 41
178 138 51 41
161 129 49 43
153 122 50 41
149 121 48 40
159 122 43 39
185 112 49 39
245 108 47 37
296 107 48 39
317 105 49 37
311 100 50 37
293 95 48 40
216 92 45 47
179 90 46 49
174 49 47
177 82 48 46
197 78 44 48
200 70 43 48
197 65 42 46
194 65 40 45
193 62 39 44
181 62 39 42
168 59 39 43

59 212 T PR

Nore.—Stage-discharge relation affected by ice; discharge estimated Oct. 31 to Nov. 3, Dec. 1-4;
records discontinued Dec. 9 to Mar. 29 and Apr. 7 to May 17.
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Monihly discharge of Lodgegrass Creek near Lodgegrass, Moni., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

October. 262 67 97.9 6, 020
November. . 98 46 55.5 3,300
December 1-8 46 42 44.4 705
March 30-31 58 57 57.5 228
April 1-6. 346 57 183 2, 180
AY 18-31 . e emtcmecmemem e eaaacmm— e 184 137 161 4,470
June._. ——- 317 134 193 11, 500
July._ 166 59 109 8, 700
August, - 60 39 48.2 2,960
September. 49 36 417 2,480

TONGUE RIVER NEAR DAYTON, WYO.

LocarioNn.—In SE. ¥4 sec. 2, T. 56 N., R. 87 W., at mouth of canyon 334 miles
southwest of Dayton, Sheridan County. Nearest tributary, Amsden Creek,
enters 134 miles downstream.

DRAINAGE AREA.—204 square miles (measured on topographic map).

RECORDS AVAILABLE.—October 24, 1911, to May 25, 1912; November 18, 1918,
to September 30, 1924. From May 1 to October 81, 1903, at Dayton.
Gace.—Stevens water-stage recorder on left bank 1,000 feet below head gate 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. Control 200 feet downstream; shifts slightly at long intervals.
EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 5.57 feet at 1 a. m. June 15 (discharge, 2,460 second-feet); minimum
stage, 1.40 feet from 7 a. m. to 3 p. m. February 20 (dxscharge 48 second-

feet).

1919-1924: Maximum discharge during period, that of June 15, 1924
minimum stage, 1.00 foot at 9 p. m. November 29, 1919 (ducharge, 15
second-feet).

Ice.—Stage-discharge relation slightly affected by ice for short periods.

Diversions.—Only diversion above station is Highline Canal. During 1924,
about 3,500 acre-feet were diverted.

Accuracy.—Stage-discharge relation slightly shifting; slightly affected by ice-
Rating curve well defined. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying to rating table mean daily gage
height obtained by inspection of recorder graph; shifting-control method
used January 11 to February 20 and August 21 to September 30. Records
good.

Discharge measurements of Tongue River near Dayton, Wyo., during the year ending
September 30, 1924

Gage Dis- Gage Dis- !
Date height | charge Date height | charge °
Feet Sec.ft. Feel Sec.-ft.
Jan. 19 e ccccmemaeee 174 96 || June 29 ..ol 3.93 1,100
rIlX_[a.y 20 e cmiccamaee 3.52 973 || Sept. 1de oo cmcameees 1.92 110
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Daily discharge, in second-feel, of Tongue River near Dayton, Wyo., for the year
ending September 30, 1924

Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

185 115 87 77 69 137 806 856 208 ur
192 119 87 78 73 180 | ~792 785 205 115
188 127 76 78 3 246 | 1,120 724 200 113
178 123 80 78 78 74 368 | 1,440 679 192 111
175 125 82 70 72 420 | 1,560 646 192 100/
173 125 85 76 318 | 1,520 192 111

3 620
164 119 102 81 77 92 266 | 1,640 685 185 110
162 115 96 85 72 92 242 | 1,280 614 183 108
164 113 91 85 74 81 226 | 1,120 560 183 110
157 101 90 82 76 81 238 | 1,080 506 180 119

164 17 90 81 74 81 342 | 1,120 478 171 110
157 115 90 87 70 86| 4721 1,360 472 159 110
167 111 90 87 73 104 854 | 1,720 512 167 108

157 116 93 82 73 129 806 | 2,200 382 157 102

148 111 93 81 72 101 | 1,160 | 2, 354 150 102
155 108 90 79 96 | 1, 1,920 148 1
146 104 91 67 70 91| 1,480 | 1, 318 148 119
155 104 96 56 72 92 (1,480 | 1, 318 153 121
137 99 93 82 69 96 | 1,400 | 1,280 322 148 115
144 91 93 86 69 104 | 1,400 | 1,320 200 139 125
148 97 01 78 146 | 1,320 | 1,400 282 146 125
142 101 91 78 73 155 | 1,080 { 1, 274 148 125
139 99 90 78 69 131 ) 1,280 | 1,320 260 148 119
139 99 88 82 68 123 | 1,280 | 1,320 249 144 17
131 93 86 81 69 13 | 1,040 | 1, 242 139 1100
131 96 85 81 72 17 960 | 1,120 232 137 113
139 90 85 1156 848 | 1,120 135 111
137 84 88 |caen-s 69 115 799 226 135 105
82 90 65 785 217 119 [oeeneeen

L J
Nor1e.—Stage-discharge relation affected by ice; discharge estimated from study of temperature record,
Jan. 1-6. Braced figure shows mean discharge for period indicated.

Monthly discharge of Tongue River near Dayton, Wyo., for the year ending September

30, 1924

Month Discharge in second-feet Run-off i

Maximum | Minimum | Mean | 2cre-feet

October. 410 175 284 17, 500
November. .. 192 131 155 9, 220-
December. - 127 82 108 6, 640
January. 102 |ceeeeocaeo 83.9 5,470
February. ... - 87 56 80.8 4, 650+
March.._ - - 78 65 72.0 4,430
April —— 155 69 100 5,950
BY - ceemnmranmcemaem—m——————————————————— 1,480 137 779 47,900
June. 2, 200 792 | 1,410 83, 900
July. 217 26, 700
August. e m—————— 208 119 162 9, 960
September...... 125 100 112 6, 660
The Year. .« ceeemcceccmmcm oo cmcmemcnccana 2, 200 56 316 229,000

POWDER RIVER AT ARVADA, WYO,

LocarioN.—In see. 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, 1924. From July 22,
1915, to April 29, 1919, 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.

GA@gE.—Chain fastened to downstream side of single-span bridge; read by Miss
Sarah Evenson.

DiscEARGE MEASUREMENTS.— Made from highway bridge or by wading.
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CHANNEL AND CONTROL.—Bed composed of sand and gravel. Control 200 feet
downstream at small rapids composed of sand and rock, which may shift at
long intervals. Right bank subject to overflow at stage of 7 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year occurred during flood
on October 1 (no record of stage); minimum stage, 0.62 foot September 4
and 5 (discharge, 26 second-feet).

1919-1924: Maximum stage from high-water mark, 23.7 feet about 8 p. m.
September 29, 1923 (discharge estimated from slope measurement, 95,000
second-feet 5); minimum discharge, river dry during part of summers of 1919,
1921 to 1923.

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

Diversions.—Practically no diversions from Powder River in Wyoming, but
adjudicated diversions for irrigation of 90,000 acres from tributaries entering
above.

Accuracy.—Stage-discharge relation shifts at long intervals. Rating curve
well defined below 5,000 second-feet. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table.
Records good except above 5,000 second-feet, for which they are fair.

Discharge measurements of Powder River at Arvada, Wyo during the year ending
September 30, 1924

Gage Dis- Gage Dis-
Date beight | charge Date height | charge
Feet Sec.ft. Feet Sec.-ft.
OCt. 8oeeem e cmmmeeee 2.28 1,180 || June 30....... SO 1.94 763
May 31 2.92 1,980 || Sept.16ac e c e .82

Daily discharge, in second-feet, of Powder River ot Arvade, Wyo., for the year
ending September 30, 192/

Day Oct. | Nov. | Feb, | Mar. | Apr. | May June | July | Aug. | Sept.
3,170 724 150 32
2,480 872 142 32
2,220 535 150 30
2,220 500 142 26
2,480 467 106 26
2,610 450 100 32
2,610 484 127 28
2,480 910 94 32
2,350 450 88 35
1, 960 390 88
1,700 375 78 38
1, 640 420 78 38
1,640 | 1,810 70 36
1,570 70 44
1, 640 298 70 41
1,640 362 62 54
1,640 55 57
1,510 | 1,190 48 57
1,450 | 1,370 62 60
1,390 750 55 64
1,330 48 68
22 1,210 195 94 72
23 1,030 186 66 85
24 ——— 611 168 195 630 | 2,480 970 177 56 9
25 592 150 186 592 | 2,350 850 186 45 103
518 | ... 286 172 573 | 2,090 970 195 39 103
484 274 186 735 090 850 195 39 109
501 1,830 | 4,360 792 { 1,960 792 195 39 109
467 3,750 | 2,610 910 | 1,900 792 177 37 116
854 || 4,040 714 | 1,700 792 177 37 131
450 1,510 1,700 168 F 2 I PR,

NoteE.—Mean discharge Oct. 1, estimated at 46,500 second-feet, represents the last of the flood of Sept.
29, 1923. No gage-height record Oct. 1-6; dlscharge based on observer’s notes following the flood.

§ For description of flood, see Water-Supply Paper 520-G.
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Monthly discharge of Powder River at Arvada, Wyo., for the year ending September

b

Discharge in second-feet
‘| Run-off in
Month acre-feet
Maximum | Minimum | Mean
48, 500 450 | 2,960 182, 000
611 375 15, 100
3,750 150 774 1
150 937 57, 600
21, 000 484 | 3,880 231, 000
2,890 735 | 1,860 114, 000
3,170 792 | 1,670 ,
1,810 168 492 30, 300
1 31 76.3 4, 690
131 26 59.5 3,540

CLEAR CREEK NEAR BUFFALO, WYO.

LocaTioN.—In sec. 6, T. 50 N., R. 82 W., just above power house of Buffalo
Manufacturing 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, 1924. From June 1 to
September 30, 1894, and from May 2; 1896, to February 28, 1900, station
maintained at.measuring flume 1 mile upstream. Flow at two points
comparable.

Gace.—Chain at left bank, 300 feet above power house; read by M. W. Bell.

DisCHARGE MEASUREMENTS.—Made from cable 50 feet upstream from gage or
by wading.

CHANNEL AND cONTROL.—Bed composed of large boulders. Control of large
boulders 10 feet downstream, which shifts slightly at infrequent intervals.
Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.80 feet at 6
p. m. June 3 (discharge, 880 second-feet); minimum stage occurred during
winter. -

1917-1924: Maximum stage recorded, 4.2 feet at 6.30 a. m. June 18, 1917

(discharge, 1,120 second-feet); minimum stage recorded, 0.66 foot at 7 a. m.

- March 26, 1922 (discharge, 2" second-feet; exclusive of flow through pipe
line, which was 4 second-feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—Pipe line of Buffalo Mfg. Co. diverts water from Clear Creek,
114 miles upstream. A separate record of flow though pipe line is kept and
flow added to that at gaging station to give total flow of creek. Four Lakes
and French Creek Canal, and North Fork and French Creek Canal divert
water from Clear Creek above station. During 1924, 9,910 acre-feet were
diverted between June 13 and September 30.

RecuLATION.—Alternate melting and freezing of mountain snow during spring of
year causes diurnal fluctuation in flow. No artificial regulation.

Accuracy.—Stage-discharge relation practically permanent; affected by ice for
periods during winter. Rating curve well defined. Gage read to hundredths
twice daily. 'Daily dis¢harge ascertained by applying mean daily gage-
height to rating table. Records excellent except for periods when affected
by ice, for which they are fair.

63482—28 13
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Discharge measurements of Clear Creek near Buffalo, Wyo., during the year ending
September 30, 1924

Gaging station

. above power house | Tailrace
Date of power

Gage Dis- plant

height charge

Feet Sec.-ft Sec.-ft.

1.26 34, a6

2.48 272 5
131 35.0 9.8

» ¢ Estimated.
Dmly discharge, in second-feet, of Clear Creek near Bujfalo Wyo., for the year
ending September 30, 192/

Jan. | Feb. | Apr. | May | June | July | Aug. | Sept.
76 136 375 355 87 38
74 185 485 440 76 36
74 530 670 335 74 36
61 670 720 315 70 35
59 335 670 315 70 35
69 176 670 335 72 35
76 174 670 418 70 35
70 196 620 395 68 33
65 153 395 315 68 33
55 182 355 248 68 33
45 315 395 233 64 33
.40 356 485 218 59 35
42 208 670 233 58 40
45 315 825 233 55 36
50 375 880 210 59 35
59 395 720 185 58 33
87 356 825 179 68 35
55 355 770 185 64 35
49 462 575 | 166 58 38
51 485 440 156 49 43
50 395 375 156 55 43
45 395 375 140 50 38
40 395 395 134 45 38
40 315 508 129 47 36
40 315 485 114 46 35
38 385 552 102 42 33
38 335 670 08 42 35
36 315 508 94 40 34
34 315 462 94 37 32
32 315 395 91 36 29
30 L1 L N —— 85 36 |ceeeeee

NoOTE.—Stage-discharge relation affected by ice Dec. 8-15, 22-31, Jan. 1-7, and Feb. 25-29; dlscharge based
on temperature and gage-height records and observer’s notes

M onthly d@scharge of Clear Creek near Buffalo, Wyo., for the year ending September

0,
Di i f
Month ischarge in second-feet .Run-o % in
Maximum | Minimum | Mean | 2cre-feet

258 15, 900

93.4| . 5560

51.5 3,170

40.0 , 460

29.8 1,710

27 1,660

70.3 4,180

333 20, 500

565 33,600

216 13, 300

. 57.8 3, 560

35. &. 2,110

148 108, 00C

e Estimated from a comparison with flow of Tongue River near Dayton.
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Combined monthly discharge of Clear Creek and pipe line near Buffalo, Wyo., for
the year ending September 30, 192/

Discharge in second-feet
Run-off in
Month acre-feet
- Maximum | Minimum | Mean

266 16, 460

100 5,950

58.0 3,570

46.0 2; 830

36.8 2,660

33 2,030

76.3 4, 540

340 20, 909

573 34, 100

224 13, 800

65. 8 4, 650

4.5 2,650

The year. - - - o oo eeameea o 888 | oo 155 113, 000

NorEe.—Discharge of pipe line computed from size of nozzle and number of turns of valve, together with
measurements of tailrace.

LITTLE MISSOURI RIVER BASIN
LITTLE MISSOURI RIVER NEAR ALZADA, MONT.

Location.—Near southwest corner of T. 8 8., R. 60 E., at Walker ranch, 300
vards below site of proposed dam, 2 miles below mouth of Thompson Creek,
4 miles below Alzada, Carter County.

DrAINAGE AREA.—T780 square miles (measured on General Land Office map).

RECORDs AvAILABLE.—June 18, 1911, to September 30, 1924.

Gage.—Overhanging chain gage on right bank; read by John Walker.

DiscHARGE MEASUREMENTs.—Made by wading or from cable.

CHANNEL AND cONTRoL.—Shifts occasionally during high water. Current
sluggish. Banks cut 5 to 15 feet in gumbo soil. Two channels at medium
and one at high stage.

ExXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 15.28 feet at
7.00 a. m. April 8 (discharge, 4,420 second-feet); minimum stage, 2.04 feet
6.25 a. m. September 17 (discharge, 8 second-feet).

1911-1924: Maximum stage recorded, 15.3 feet April 6, 1912 (discharge,
4,550 second-feet); minimum stage, channel dry during periods in 1911,
1913, 1916, 1917, 1919, and 1921,

Ice.—Stage-discharge relation affected by ice.

Diversions.—Small amount of water diverted above station for irrigation. -

RecuLaTioON.—None of importance. Some flood water is stored in coulees on
tributaries and used for the irrigation of small tracts.

Accuracy.—Stage-discharge relation permanent during year except when
affected by ice. Rating curve well defined below 2,000 second-feet. Gage
read to hundredths twice daily afld oftener during rapid changes in stage.
Daily discharge ascertained by applying mean daily gage height to rating
table except during ice-affected periods. Reeord for open channel good.
Ice estimates poor.

The following discharge measurements were made:

April 26, 1924: Gage height, 2.95 feet; discharge, 98 second-feet.
April 28, 1924: Gage height, 2.77 feet; discharge, 66 second-feet.
April 28, 1924: Gage height, 2.72 feet; discharge, 60 second-feet.
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Daily discharge, in second-feet, of Little Missouri River near Alzada, Mont., for the
year ending September 30, 1924

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

39 29 17 13 | 1,200 247 75 21 60 14 11
40 29 16 13 | 1,340 659 70 22 36 13 11
33 28 16 38 [ 1,190 | 1,380 64 22 26 13 12
35 25 15 51| 1,120 | 2, 570 62 21 22 50 10
30 26 15 40 922 | 3,000 53 21 19 82 11
31 25 13 35 686 | 3,260 44 25 18 58 11
32 25 15 30 384 | 3,830 45 240 17 62 10
34 24 15 30 247 | 8,920 40 458 37 43 10
29 23 15 28 132 | 3,910 41 534 196 39 10
28 22 15 33 115 | 3,300 53 300 283 58 11
27 22 15 24 73 | 2,040 59 82 57 29 10
38 24 16 28 66 | 1,500 48 62 44 21 10
563 22 16 200 57 11,820 40 45 34 16 10
624 21 16 | 1,600 37 | 1,450 38 36 b1 14 10
371 21 16 | 1,000 36 | 1,360 36 30 24 15 10

7. 21 16 794 36 842 32 25 22 140 9.5

100 21 16 634 26 518 29 22 109 28 9.5
99 21 16 464 21 247 26 21 352 21 10
106 21 16 618 22 164 25 26 355 169 10
91 20 16 710 23 153 25 30 577 39 10
37 75 19 16 292 24 166 27 29 | 403 26 10
32 62 19 15 195 25 153 26 25 406 19 10
29 53 19 15 124 31 120 25 23 106 18 10
31 45 19 15 120 59 99 26 20 47 16 10
193 43 20 15 96 158 96 25 21 34 28 12
197 33 20 16 72 184 79 23 20 27 25 10
130 31 21 16 73 564 75 23 19 22 21 13
156 42 21 15 128 880 68 22 17 19 16 13
35 20 15 | 1,020 452 61 22 6 18 15 13
113 34 19 b % 30 R 336 76 22 16 17 15 13

40 .. 18 ) 1 I P 247 | ... 21 .. 13 ) £ 2 F—

Nore.—Stage-discharge relation affected by ice; discharge estimated Dec. 30, 31, Feb. 13, and 14.

Monthly discharge of Liitle Missouri River near Alzada, Mont., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

October....oacomeaaaa oo 3,760 29 403 36, 300
NOVEmbEr. - e ee e rcceeeee 624 27 95.5 5, 680
29 18 22.1 1,360
17 13 15. 5 953
1,600 13 16, 800
1,340 21 345 21, 200
3,920 61 1, 240 73, 800
75 21 37.6 2,310
16 75.0 4, 460
577 13 111 6, 820
169 13 36.6 2, 250
13 9.5 10.7 637
3,920 9.5 229 167, 000

LITTLE MISSOURI RIVER AT MEDORA, N. DAK.

Location.—In T. 140 N., R. 102 W., at highway bridge 200 feet below Northern
Pacific Railway bridge at Medora, Billings County.

DRAINAGE AREA.—6,190 square miles (revised).

RECORDS AVAILABLE.—May 12, 1903, to October 31, 1908, and October 11, 1921,
to September 30, 1924.

Gage.—Staff gage on downstream face of middle concrete pier of highway
bridge 200 feet below railway bridge. In 1903 to 1908 the gage was chain
gage on railway bridge., Read by John H., Rider.
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DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and silt; one channel, no over-
flow at any stage. Continual erosion and silting causes changes in channel,
but these changes are not very great and are largely compensating from
one year to another.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.8 feet
April 4 (discharge, 18,500 second-feet); minimum stage recorded, 2.7 feet
September 25-30 (discharge, 23 second-feet).

1903-1908; 1922-1924: Maximum stage recorded, 16.0 feet June 24, 1907
(discharge, 22,200 second-feet); minimum stage, 2.4 feet September 28, 1905
(discharge, 2 second-feet).

Ice.—Stage-discharge relation seriously affected by ice.

Di1vERSIONS AND REGULATION.—No regulation and no diversions large enough
to have any appreciable effect at station.

Accuracy.—Stage-discharge relation not permanent; affected by shifting control
and ice. Two rating curves used; one, applicable October 1 to February 1,
and the other, February 15 to September 30, both fairly well defined. Gage
read to tenths once daily except during ice-affected periods. Daily discharge
determined by applying daily gage height to rating table. Records fair.

Discharge measurements of Litile Missouri River at Medora, N. Dak., during the
year ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
6. 60 3,500 || Apr. 23 __..____ 4,95 1,210 || July 23 __...... 5.07 1, 250
3.65 192 || May 13._______ 3.65 344 || July24..___.___ 5.28 1,330
4,40 632 || June 3. ____.___ 3.10 126
6.65 8,940 || June 28_________ 3.90 401

Daily discharge, tn second-feet, of Little Missouri River at Medora, N. Dak., for the
year ending September 30, 1924

lOct. Nov. | Dec. Apr. | May | June | July | Aug. | Sept.

2,080 | 205| 240 | 4,000 500 110| 400 | 400 140
10,700 | 205 | 205 | 5,000 590 10| 790 | 320 110
8260 | 175 175 | 12,100 540 1mo! 720 280 110
4,040 | 150 175 | 18, 500 540 10| 650 | 245 80
3,720 | 128 | 150 | 16,400 540 | 110 | 445 210 80
2,700 | 128 128 | 11,000 | 490 10| 400 175 55
2,700 | 128 | 109 | 11,900 | 445 80 | 360 175 55
2 128 93 [ 11,200 | 400 80 | 360 140 55
1,780 | 128 93| 9,120 400 80 | 320 110 55
1330 | 128 8| 9,330 590 | 110| 32| 110 55
1L,130 | 109 80 | 9,120 540 | 400 | 320 110 35
2,020 109 80| 9120| 45| 400| 320 80 35
1,230 109 09| 8700 280) 360| 280 80 35
950 128 1287 5850 | 210 32| 245 80 25
2,150 128 | 128 | 4440 175 %5 80 35
3, 1281 1281 2,930 40| 280! 20| 110 35
2,700 128 128 | 2,610 140 720 175 110 35
1,440 128 128 | 2,450 140 | 1,040 175 175
1,550 128 128 | 2450 10| 4100| 175 175 35
1,440 | 109 109 1 2,150 1o 2 360 140 35
1,130 | 205 109 | 1,460 175 | 2,770 540 | 110 35
780 | 240 109 | 1,230 140 | 1, 490 650 35
560 | 240 109 | 1,080 140 870 | 1,130 540 35
500 | 205 109 | 1,040 140 500 | 1,460 | 445 35
50| 205 93| 870 140 | 445 | 1,860 | 400 23
40| 205 93| 790 140 | 400 | 1,130 | 400 23
330 | 205 80| 650 140 360 4 360 2
280 | 205 80 | 790 40| 360 | 650 | 280 2
280 | 240 69 790 40| 245 540 | 280 23
240 | 240 69 650 | 10| 445 445 245 23
20 | 59 | 1o . 45| 210 |......

' tl*l%’/r[m.—:asltage-discharge relation affected by ice Nov. 21-30 and Dec. 27-31; discharge not computed Jan.
o Mar. 31.
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Monthly discharge of Litile Missouri River at Medora, N. Dak., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month , acre-feet
Maximum | Minimum | Mean
8] 10, 700 240 | 2,050 126, 000
November 240 109 163 9,700
December... 240 59 115 7,070
April 18, 500 650 | 5,590 333, 600
May 590 110 288 17,700
June 4, 100 80 634 37, 700
July.___ 1, 175 531 32, 600
AUGUSE - e 650 80 233 14, 300
September. _. e 140 23 47.4 2,820

KNIFE RIVER BASIN
KNIFE RIVER NEAR BRONCHO, N. DAK.

Locatrion.—In SE. 14 sec. 4, T. 142 N., R. 90 W., near site of former post office
of Broncho, Mercer County, balf a mile below Elm Creek, 15 miles above
mouth of Spring Creek, and 20 miles north of Hebron.

DRAINAGE AREA.—1,200 square miles (revised measurement on more accurate
maps). R

RECORDS AvaiLABLE.—May 29, 1903, to October 31, 1919; October 10, 1921, to
September 30, 1924.

Gage.—Cantilever chain gage on left bank near observer’s house; datum
unchanged since March 23, 1905, when station was moved to present location.
Gage read by Arthur C. Smith.

DISCHARGE MEASUREMENTS.—Made from suspension footbridge at same location
as former car and cable or by wading at low stages.

CHANNEL AND coNTROL.—Stream bed below gage composed of large gravel and
stones; nearly permanent. Channel narrow with steep banks, which are
overflowed at gage height of about 20 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year, 12.0 feet June 21
(discharge by indirect method, 1,750 second-feet); minimum discharge not
determined.

1903-1919; 1921-1924: Maximum stage recorded, 24.0 feet June 26, 1914
(discharge, 7,700 second-feet); river dry September 6-8, 1905, and Sep-
tember 18-19, 1908.

Ice.—Stage-discharge relation seriously affected by ice.

RrecuLaTION.—None.

Diversions.—None.

Accuracy.—Stage-discharge relation not permanent; affected by shifting con-
trol and ice. Rating curve fairly well defined below 1,000 second-feet,
poorly defined above. Gage read to tenths once or twice daily. Daily dis-
charge determined by applying daily gage height to rating table, except as
explained in footnote to daily-discharge table; indirect method for shifting
control used May 15 to July 27. Records fair.

Discharge measurements of Knife River near Broncho, N. Dak., during the year
ending September 30, 1924

Gage Dis- Gage Dis- QGage | Dis-
Date hei?ht charge Date height | charge Date height | charge
Feet | Sec.ft. Feet Sec.-ft. Feet | Sec-ft.
Apr. Q.. ._.... 4,65 89 || June 20 cue.-_ 9. 00 829 || June 21.________ 11. 95 1,370
May 23, —caean..- 3.75 16 Do...... 11,50 1,420 | July 22.....__._ 4,78 136
June 20......... 8.20 720
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Daily discharge, in second-feet, of Knife River near Broncho, N. Dak., for the year
ending September 30, 1924

Day Oct. | Nov, | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept,
744 7 4.5 52 47 82 24 88 19 12
896 7 7.0 110 88 77 24 77 19 12
518 12 7.0 122 359 77 24 7 12 12
189 12 4.5 272 | 1,210 77 24 77 12 12
99 12 7.0 416 | 1,580 67 24 67 12 12
52 7 4.5 237 844 57 19 37 12 12
67 7 4.5 204 359 57 19 42 12 11
57 12 4.5 189 189 47 19 378 12 12
37 19 4.5 160 99 37 19 359 12 12
37 28 4.5 128 77 37 19 305 12 12
28 28 7.0 99 77 37 52 147 12 12
28 28 4.5 88 67 37 104 122 12 12
28 19 4.5 77 57 28 237 12 12
28 19 4.5 67 57 28 189 57 12 12
28 12 4.5 57 57 28 617 47 12 12
19 12 4.5 57 47 32 406 37 12 12
12 12 4.5 37 47 32 254 37 12 12
12 19 7.0 37 47 32 189 37 12 12
12 19 4.5 37 47 32 780 37 12 12
12 12 4.5 19 47 37 1,070 57 12 19
7 12 4.5 12 47 37| 1,400 104 12 19
7 7 4.5 12 47 37 378 140 12 19
7 7 4.5 12 37 28 154 99 12 19
7 7 4.5 19 37 28 134 82 12 19
P T 12 12 4.5 28 37 28 122 47 12 19
26 o 7 7 4.5 88 47 28 99 32 12 19
b7 S 7 7 77 47 28 110 28 12 19
b S 7 7 57 88 28 140 28 12 19
20 s 7 7 37 94 28 122 19 12 19
B0 el 7 7 28 88 28 122 19 12 19
) DU 7 . 7 PR 28 |oo_C 19 12 ool

Note.— Stage-discharge relation affected by ice; discharge estimated from observer’s notes and tem-
perature records, Nov. 29 to Dec. 26 and Mar. 1-24; records discontinued Dec. 27 to Feb. 29.

Monthly discharge of Knife River near Broncho, N. Dak., for the year ending Sep-
tember 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

896 7 96. 3 5,920
28 7 12.8 762
7 4.5 4,98 258
416 12 92,6 5,690
1, 580 37 199 11, 800
82 28 40.8 2,510
1,400 19 230 13, 700
- 378 19 90.4 5, 560
August 19 12 12.5 769
Beptember. ...l ® e 19 12 14.6 869

SPRING CREEK AT ZAP, N. DAK.

LocaTtion.—In SW. ¥/ sec. 14, T. 144 N., R. 89 W., at Northern Pacific Railway
bridge at Zap, Mercer County.

DRAINAGE AREA.—547 square miles.

RECORDS AVAILABLE.—March 4 to September 30, 1924. B

Gage.—Vertical staff attached to piling pier, fourth from east end of bndge,
auxiliary gage for high stages attached to third pier. Gage read by Peter
Koppi.

Di1scHARGE MEASUREMENTS —Made from highway bridge 200 feet downstream
from gage; at low stages by wading.
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CHANNEL AND coNTROL.—Bed composed of silt and gravel, probably somewhat
shifting; one channel at all stages; banks high, not overflowed except by floods
above gage height of 26 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.3 feet
June 27 (discharge by extension of rating table, 878 second-feet); minimum
stage recorded, 8.6 feet September 3-30 (discharge, 3 second-feet).

Ice.—Stage-discharge relation affected by ice.

Di1vERsIONS AND REGULATION.—None sufficient to affect the flow at station
noticeably.

Aceuracy.—Stage-discharge relation affected by ice and shifting control. Two
rating curves used, one applicable March 4 to June 26, and the other appli-
cable June 27 to September 30, are fairly well defined between 10 and 80
second-feet; above 100 second-feet curve is an extension based on Kutters
formula. Gage read to tenths once daily. Daily discharge determined by
applying daily gage height to rating table. Records for low and medium
gtages fair; for high stages and ice-affected periods, poor.

Discharge measurements of Spring Creek at Zap, N. Dak., during the year ending
September 30, 1924

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.ft. Feet | Sec.ft.
May1i.__......| 9.16 10.8 )| May 23.._._.... 9.19 10.7 || July 20 ... 9.15 16.0
May 16 9.30 14.0 || June 20. .- __ 10.16 55 || July 22 ... 9.07 1.6

Daily discharge, in second-feet, of Spring Creek at Zap, N. Dak., for the year ending
September 30, 192/

Day Mar. | Apr. | May | June | July | Aug. | Sept.
112 11 172 13 4
112 8 105 13 4
112 8 50 13 3
58 1n 35 13 3
58 8 19 13 3
65 8 13 10 3
65 8 13 10 3
58 8 27 10 3
58 8 23 10 3
58 8 23 7 3
40 8 16 7 3
85 8 16 7 3
25 8 13 7 3
T 17 8 13 7 3
17 8 13 7 3
11 8 13 7 3
11 8 13 7 3
11 72 13 7 3
11 58 13 7 3
11 40 13 7 3
11 30 13 7 3
11 21 4 7 3
11 14 13 7 3
10 4 13 5 3
8 14 13 b5 3
8 4 13 5 3
8 878 13 5 3
8 478 13 5 3
8 252 13 5 3
11 228 13 5 3
) 4 RO 13 4

Nore.—Stage-discharge relation affected by ice Mar, 4 to Apr. 8; discharge estimated from observer’s
notes and weather reports.
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Monthly discharge of Spring Creek at Zap, N. Dak., for the year ending September

30, 1924
Discharge in second-feet
Month Rtm-orge %n

Maximum | Minimum | Mesan
228 58 120 6,660
622 35 134 7,970
112 8 33.9 2,080
mO ) i i

172 13

13 4 7.8 "480
4 3 3.1 184
__________________________________ . 23,400

HEART RIVER BASIN
HEART RIVER AT SUNNY, N. DAK.

Locarion.—In NE. 14 sec. 25, T. 139 N., R. 82 W., at highway bridge about
300 feet below Northern Pacific Railway bridge, 1 mile west of Sunny,
Morton County, 5 miles west of Mandan, and 10 miles above mouth of river,

DrAINAGE AREA.—3,320 square miles,

RECORDS AvAILABLE.—April 6 to September 30, 1924.

Gage—Staff gage bolted to concrete bridge abutment on right bank; auxiliary
sections for low stages attached to piles in channel under bridge; read by
Robert Christiansen.

DisCHARGE MEASUREMENTS.—Made from bridge or at low stages by wading.

CHANNEL AND coNTROL.—Bed of sand and silt, probably slightly shifting, but
only one channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.6 feet June
19 (discharge not determined); minimum stage, 7.1 feet September 8 and
25 (discharge, 2 second-feet).

Ice.—None during period of records for 1924.

REGULATION AND DIVERsIONs.—No storage or diversions appreciably affecting
discharge.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
between 50 and 750 second-feet and poorly defined above and below these
limits. Gage read to tenths once daily. Daily discharge determined by
applying daily gage height to rating table. Records for medium stages,
good; for extreme high and low stages, poor.

Discharge measurements of Heart River at Sunny, N. Dak., during the period
September 30, 1923, to October 22, 192/

Gage | Dis- Gage | Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
See.ft. Feet | Sec.ft.
3,120 June 24-—....| 1.21| 1,180
533 June 25. .. ... 3 877
163 July 16. 141
147 }‘]1(7)
210
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Daily discharge, in second-feet, of Heart River at Sunny, N. Dak., for the year
ending September 30, 1924

l

Day Apr. | May | June | July | Aug.| Sept. || Day Apr. | May | June | July | Aug. | Sept.
49 1 1,200 83 5 127 252 127 16 5 .

49 916 85 5 104 300 116 16 5

49 49 49 5 104 | 1,010 104 16 5

49 318 49 5 104 | 2,530 104 36 5

49 284 49 5 104 | 1,400 83 25 b

36 236 49 5 83 | 1,720 267 49 5

36 206 49 i 83 | 1,300 267 | 104 5

52 178 49 2 74 | 2,290 5

65 152 36 5 74 | 1,400 221 49 4

62 127 36 9 85 825 410 25 2

69 127 30 8 65 529 570 9 6

83 104 25 5 85 372 300 9 9

62 318 25 5 65 335 206 9 7

74 236 16 5 57 825 178 9 5

200 178 16 5 49 | 1,510 152 9 5

49 |ameeenn 104 [ 7 PO

Monihly discharge of Heart River at Sunny, N. Dak., for the year ending September
3 2

0,
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
April 6-30 2, 060 140- 494 24, 500
May 293 49 131 8, 060
June.__.__. 2, 530 36 586 34, 900
July-.... 1,200 83 275 16, 900
August___.. - 104 5 34.7 2,130
September. e 9 2 5.1 304
The period- - ooooooooomaa PSRN PRI PR - 86, 800

CANNONBALL RIVER BASIN
CANNONBALL RIVER NEAR STEVENSON, N. DAK.

Locarion.—In NW. 1{ sec. 21, T. 133 N., R. 82 W., at boundary of former
Standing Rock Indian Reservation, 4 miles south of Timmer, Morton County,
4 miles above mouth of Dogtooth Creek, and 5 miles east of Stevenson.

DRAINAGE AREA.—3,650 square miles.

Recorps AvarLaBLe.—June 10, 1903, to November 30, 1908; August 9, 1911,
to September 30, 1918; October 1, 1921, to September 30, 1922; October 1,
1923, to September 30, 1924,

Gage.—Chain gage on left bank. Auxiliary gage, which reads approximately
the same as chain gage at all stages, is a staff gage bolted to iron bar driven
into bed of channel close to house of observer. Read daily by F. S. Bingen-
heimer.

DiscHARGE MEASUREMENTS.—Made from cable 20 rods above gage; at low
stages, by wading.

CHANNEL AND CcONTROL.—Bed of stones and small boulders. Control at rapids,
20 rods below gage. No appreciable change in control in past 21 years.
One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.6 feet
April 3, affected by ice; maximum discharge at gage height, 7.3 feet August
21 (discharge, 2,440 second-feet); minimum stage, 2.6 feet September 24-26
(discharge, 3 second-feet) .
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Maximum stage recorded during period of records, 21.05 feet (equivalent
to 11.05 feet at present location) April 2, 1912 (discharge, 6,360 second-feet);
minimum discharge recorded, no flow during periods of each year 1904-1908.
and 1913.

Ice.—Stage-discharge relation affected by ice.
REGULATION.—No dams or diversions that appreciably affect flow.
Accuracy.—Stage-discharge relation permanent, except as affected by -ice.
Rating curve well defined. Gage read to tenths once daily except from
December 1 to April 2, when gage was read only occasionally. Daily dis-

« charge determined by applying daily gage height to rating table;
for occasional readings during winter estimated from observer’s

weather reports. Records for open-water periods good.

discharge
notes and.

Discharge measurements of Cannonball River near Stevenson, N. Dak., during the
year ending September 30, 1924

. Gage | Dis | Gage | Dis- Gage | Dis-
Date height | charge ’ Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.ft. Feet | Sec.-ft.
* 3.78 178 | May 29_...._.. 3.13 40 || Jupne 24. . ... 3.3 62
- g. gg lél June 6.._-.._.. 3.08 85 || July20... 3.39 74
N 5

Daily discharge, in second-feet, of Cannonball River near Stevenson, N. Dak., for the
year ending September 30, 1924

May | June | July | Aug. | Sept:
210 33 81 9 33
210 33 81 9 33
180 ' =33 62 23 23
152 33 46 23 23
152 33 33 81 23
126 33 33 62 23
126 33 33 46 15
102 166 46 33 15
102 166 46 33 23
102 114 46 23 23
81 92 33 15 15
81 152 33 15 15
81 75 23 15 15
81 139 23 15 15
81 180 23 15 15
81 114 33 15 9
62 62 33 15 9
62 265 33 308 9
62| 650 2 595 5
56 430 81 | 1,450 &
56 180 62 | 1,590 5
56 102 46 180 5
56 81 62 102 5
56 81 46 81 3
46 81 33 62 3
46 62 33 46 3
46 62 33 33 5
4] 102 33 33 5
41 102 23 46 9
41 92 15 46 9
71— 15| 33 |eeaeonn
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Monthly discharge of Cannonball River near Stevenson, N. Dak., for the year ending
September 30, 1924

Discharge in second-feet
Run-oft in

Month acre-feet
Maximum | Minimum | Mean

900 180 25, 800
180 56| 119 7,080
1,880 40| 541 32,200
210 o4 87.6 5,300
650 33| 126 7, 500
81 15 40.2 2,470
1,500 9| 163 10, 000
33 3 13.3 791

CHEYENNE RIVER BASIN
BELLE FOURCHE RIVER NEAR MOORCROFT, WYO.

Location.—In sec. 36, T. 50 N., R. 68 W., at highway bridge 114 miles west
of Moorcroft, Crook County. Nearest perennial tributary, Donkey Creek,
enters 1 mile downstream.

DRAINAGE AREA.—1,380 square miles (measured on base map of Wyoming;
scale, 1: 500,000).

Recorps AvaiLaBLE.—September 1, 1923, to September 30, 1924.

Gacee.—Chain gage on upstream side of highway bridge; read by M. J. Sheperd.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND coNTROL.—Bed composed of silt and sand which shifts during
high water, but is fairly permanent during low water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 12.6 feef
April 7 (discharge from extension of rating curve, 12,500 second-feet) ; mini-
mum stage, 0.20 foot September 6-30, 1924 (discharge, 0.3 second-foot).

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

Drversions.—Practically no diversions for irrigation above station. Burlington
Railroad pumps 30,000 gallons from river daily just above station.

Accuracy.—Stage-discharge relation shifted April 8. Rating curves used Octo-
ber 1 to April 8 and April 9 to September 30 are both fairly well defined
below 200 second-feet, above which they are based on a slope measurement
at 3,240 second-feet. Gage read to quarter-tenths twice daily. Daily dis-
charge ascertained by applying mean gage height to rating table. Records
good below 200 second-feet, above that they are fair.

Discharge measurements of Belle Fourche River near Moorcroft, Wyo., during ihe
years ending September 30, 1923 and 192/

Gage Dis- Gage Dis-
Date height charge Date height charge
1923 Feet Sec.-ft. Feel Sec.-ft.
Sept. 10 o c oo es 0.65 a(.1 0.76 22.3
0 T SR 1.1 .54 9.1
Oct. 6o 1.98 72 .20 .3

¢ Estimated.
» Measured above dam which temporarily held flow back,
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Daily discharge, in second-feet, of Belle Fourche River near Moorcroft, Wyo., for
the period September 1, 1923, to September 30, 1924

Day Sept. | Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
1.5| 1,120 351 1,000 70 23 10 3 1.0
1.5 540 39 | 3,000 61 23 10 7 1.0
1.5 219 39 | 8380 54 22 9 4 .6
1.5 132 32 | 10,300 51 22 3 .6
1.5 90 36 | 9,800 47 22 8 4 .6
15 81 47 | 10,200 44 20 8| 122 .3
1.5 62 48 | 11,000 44 20 8 40 .3
1.5 172 45 | 10, 900 44 20 10 16 .3
1.5 79 42 | 5,420 40 19 9 14 .3
1.6 70 40 | 2,920 33 18 7 11 .3
2.0 413 38| 1,350 37 18 7 8 .3
2.4 83 39 952 36 18 6 8 .3
2.4 61 52 34 16 7 6 .3
2.4 51 54 | 1,590 16 24 5 .3
2.4 45 47 33 18 14 5 .3
3.0 42 394 31 18 11 4 .3
4.0 37 208 30 16 9 4 .3
4.0 35 154 30 18 7 4 .3
3.0 34 128 30 20 6 3 .3
2.4 33 108 29 18 5 3 .3
2.4 32 99 29 16 5 3 .3
2.4 31 86 30 14 4 3 .3
2.4 31 77 30 13 4 2 .3
3.0 32 74 28 13 4 2 .3
2.0 34 69 27 12 4 2 .3
2.0 34 64 27 12 4 1.7 .3
3.0 31 63 26 12 3 1.5 .3

102 30 60 25 10 3 1.5 .3
60 30 60 23 10 3 1.3 .3
30 64 23 10 3 1.0 .3

30 b 3 3 1.0 eeeeees

Nore.—Maximum discharge for year 1923 was 3,240 second-feet on Sept. 20. No gage-height record
%fr. %312; discharge based on comparison with flow of Powder River. Records discontinued Nov. 16 to
ar. 31.

Monthly discharge of Belle Fourche River near Moorcroft, Wyo., for the period
September 1, 1923, to September 30, 1924

Discharge in second-feet R i
un-oil 1n
Month acre-feet
Maximum | Minimum | Mean
1,760 1.5 120 7,140
1,120 30 121 7,440
54 32 42,2 1,260
11,000 60 2, 660 158, 000
70 23 35.7 2, 200
23 10 16.9 1,010
24 3 7.2 443
122 1 9.48 583
1 0.3 .38 23

BELLE FOURCHE RIVER NEAR BELLE FOURCHE, S. DAK.

Location.—In see. 2, T. 8 N., R. 2 E., at diversion dam of Belle Fourche irriga~
tion project, 134 miles below Belle Fourche, Butte County.

DRAINAGE AREA.—4,270 square miles.

RECORDS AvAILABLE.—May 10 to November 30, 1906; January 1, 1912, to
September 30, 1924. May 26, 1903, to June 23, 1906, for station at west
edge of Belle Fourche; records at these points are not directly comparable,
as Redwater River enters between the two stations and water is diverted
from Belle Fourche River. :
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Gage.—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 Bureau of Reclamation:

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 dis-
charge 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 the Wyoming portion of drainage basin, there are adjudicated
diversions for irrigation of 980 acres from Belle Fourche River and 18,000
acres from tributaries.

Accuracy.—The United States Bureau of Reclamation considers the records

fair.
CooreraTION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Belle Fourche River near Belle Fourche, S. Dak.,
for the year ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
21 340 ) 333 597 | 1,040 | 600 | 1,340 440 | 458 145 110
231 298 365 592 957 965 | 1,340 567 380 100 115
231 286 349 502 862 | 1,740 | 1,510 538 356 100 141
254 282 282 499 729 | 2,480 | 1,350 483 344 97 139
254 317 308 | 454 | 490 | 2,480 | 1,640 503 327 97 139
254 301 365 424 822 | 4,320 | 1,580 579 327 104 148
254 415 308 400 896 | 6,980 | 1,540 476 304 336 131
254 345 291 399 808 |13,700 | 1,380 490 304 176 131
254 290 301 407 746 (22,400 | 1,520 593 337 164 138
231 325 312 400 687 17,600 | 1,160 622 329 92 137
231 351 301 423 539 |11,600 | 1,100 516 291 98 137
280 326 278 1 1,160 595 | 7,680 | 1,100 460 253 160 137
280 243 278 | 2,690 595 | 6.940 | 1,100 447 266 202 138

381 279 | 1,420 595 | 7,250 | 1,100 47 135 177 138

: 238 300 316 | 1,260 5 1,240 622 444 131 118 161
- 50 238 250 13, 2 PO 571 | 1,240 607 373 197 118 161
.............. 54 ...l 232 383 [.oo....| 480 |__......| 480 |.......] 181 114 joooo.o

s NoTE.—Figures have been changed slightly to conform with computation rules used by U. S. Geological
urvey.
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Monthly discharge of Belle Fourche River near Belle Fourche, S. Dak., for the year
ending September 30, 1924

Discharge in second-feet R ai
un-off in
Month acre-feet
Mazimum | Minimum | Mean

L0 10) o 6, 640 50 1,130, 69, 500
NOVembDer - - - e 386 203 266 15,800
415 232 303 18,600
383 253 306 18,800
2, 690 399 739 42, 500
1,060 448 662 40, 700
22, 400 600 4,850 289,.000

1, 640 480 1,050 64, 6
622 205 436 25, 900
557 131 275 16,900
August, 336 92 158 9,720
September. .. 172 110 144 8,570
The Year. . .o oo S 22,400 50 854 621, 000

LITTLE SIOUX RIVER BASIN
LITTLE SIOUX RIVER AT CORRECTIONVILLE, IOWA

LocaTion.—In see. 1, T. 88 N., R. 43 W., at Illinois Central Railroad bridge
half a mile southwest of Correctionville, Woodbury County, and 54 miles
above confluence with Missouri River.

DRAINAGE AREA.—2,490 square miles (measured on base map of Iowa, scale
1:500,000).

RECORDS AvaILABLE.—May 28, 1918, to September 30, 1924.

GageE—~—Chain gage attached to upstream guardrail of center span of railroad
bridge. Read once daily to hundredths by Arlie Bentley.

Di1scHARGE MEASUREMENTS.—Made from downstream side of highway bridge
half a mile above gage. Flood measurements from downstream side of
bridge to which gage is attached.

CHANNEL AND CONTROL—Stream bed of sand and clay; no well defined con-
trol. Banks subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.4 feet at
8 p. m. August 15 (discharge, 3,920 second-feet); minimum stage recorded,
3.1 feet at 6.30 p. m. June 6 (discharge, 139 secontd-feet).

1918-1924: Maximum stage recorded, 19.57 feet, March 12, 1919 (discharge
estimated at 20,700 second-feet): minimum discharge recorded, August 18,
1922, 5 second-feet.

IcE.—Stage-discharge relation affected by ice.

REguraTION.—There is a small power development at Correctionville but this
has no appreciable effect on the gage readings.

Accuracy.—Stage-discharge relation not permanent. Two rating curves; one,
applicable October 1 to July 19, is well defined throughout range for year;
the other, applicable August 10 to September 30 is applied indirectly. Gage
read once daily to hundredths. Daily discharge ascertained by applying
daily gage height to rating table except as explained in footnote to table of
daily discharge. Shifting-control method used August 10 to September 30.
Records fair except for estimated periods.

The following discharge measurements were made:

October 11, 1924: Gage height,-4.37 feet; discharge, 432 second-feet.
March 27, 1924: Gage height, 7.04 feet; discharge, 1,280 second-feet.
September 17, 1924: Gage height, 3.82 feet; discharge, 182 second-feet.
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Daily discharge, in second-feet, of Little Sioux River at Correctionville, Iowa, for
the year ending September 30, 1924

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July { Aug. | Sept.
1,270 338 209 ... 815 442 166 { 1,060 345
1,270 314 198 {_ ..o 720 442 157 660 345
1, 060 290 187 | oo 1, 060 416 157 850 285

860 266 187 1 . 1, 390 157 750 255
660 266 198 ..o 1, 700 338 166 720 500 227
604 278 187 |- 1,460 314 139 604 227
548 278 176 |__._._._| 1,500 290 242 604 227
548 278 187 | 1, 500 290 390 494 227
548 290 187 | eeees 1, 460 290 416 494 227
548 290 198 |oooeae 1, 290 520 468 962 200
440 1, 100 290 390 416 | 1,380 200
4490 1, 060 290 416 364 | 2,540 175
440 1,020 200 442 338 | 1,840 227
416 955 278 548 280 | 1,070 175
390 920 260 750 290 | 3,920 175
390 1, 160 290 548 3141 2,020 200
440 990 290 442 290 | 1,380 200
390 1, 060 278 442 290 962 200
390 750 290 548 278 745 227
390 520 266 548 745 781
364 548 278 468 710 570
364 548 242 468 605 570
338 494 242 500 536 875
338 468 632 675 675
338 416 254 720 250 675 605
338 416 254 920 710 536
290 416 266 850 1,180
290 442 198 700 470 710
290 442 187 314 438 675
314 442 176 242 406 675
338 | el 1,020 Lo 176 | 345 [ooaoo-

Note.—Records discontinued Dec. 14 to Mar. 11. No gage height, discharge interpolated Oct. 3, 4,
lr\l/[ar. 29':, I?:O; estimated June 28. Discharge July 20-31 and Aug. 1-9 based on a comparison with Boyer
iver at Logan.

Monthly discharge of Little Sioux River at Correctionville, Iowa, for the year ending
September 30, 1924

[Drainage ares, 2,490 square miles]

Discharge in second-feet
Run-oft
Month Per St
Maximum | Minimum | Mean | square [P inches
mile
1,270 290 505 0.203 0.23
338 187 243 . 098 .11
209 176 191 077 04
1,340 920 1,070 430 32
1,700 416 905 40
176 286 115 13
920 139 447 180 20
1,060 f____________ 406 163 19
3,920 ... 905 363 42
1,180 175 400 161 18

BOYER RIVER BASIN
BOYER RIVER AT LOGAN, IOWA

LocarioNn.—In sec. 24, T. 79 N., R. 43 W., at highway bridge south of Logan,
Harrison County, and 30 miles above junction with Missouri River.

DRAINAGE AREA.—810 square miles (measured on base map of Iowa, scale, 1:
500,000).

REucorps AvaiLaBLE.—May 24, 1918, to September 30, 1924.

Gase.—Chain gage attached to upstream handrail of highway bridge; read by
C. F. Peckenpaugh. ‘
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DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge or
by wading.

CHANNEL AND cONTROL.—Channel is a dredged ditch with a clay bottom and
sides. Banks are overflowed during extreme floods. Control consists of
remains of an old gristmill dam on a limestone ledge about 1,000 feet below
gage.

ExXTREMES OF DIsCHARGE.—Maximum stage recorded for year, 18.95 feet at
7 p. m. June 24 (discharge from extension of rating table, 10,400 second-
feet); minimum discharge oceurred in January.

1918-1924: Maximum stage recorded, 18.95 feet at 7 p. m. June 24, 1924
(discharge, 10,400 second-feet); minimum discharge, no flow, September 27-
29, 1918.

Ice.—During extreme cold weather stage-discharge relation is affected by ice.
The water at the control is very swift and rarely freezes.

Accuracy.—Stage-discharge relation affected by ice. Two rating curves used;
well defined between 50 and 2,600 second-feet, extended beyond these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table except as explained in footnote
to table of daily discharge. Shifting-control method used March 25 to
June 7. Records fair.

The following discharge measurements were made:

March 28, 1924: Gage height, 6.25 feet; discharge, 1,300 second-feet:
April 15, 1924: Gage height, 3.79 feet; discharge 404 second-feet.
September 17, 1924: Gage height, 3.04 feet; discharge, 278 second-feet.

Daily discharge, in second-feet, of Boyer River at Logan, Iowa, for the year ending
September 30, 1924

Day Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
591 230 164 850 850 790
656 230 156 700 760 670
795 210 148 550 730 425
830 200 148 500 400 350
830 200 375 500 | 1,900 300
760 191 173 500 790 300
670 173 | 1,380 150 550 280
610 173 1 4,860 425 | 2,440 250
580 210 | 1,180 400 | 1,060 260
580 230 550 400 580 250
425 230 560 400 500 260
400 550 375 400 290
425 210 400 350 760 300
400 191 610 350 730 230
400 191 | 1,740 325 | 2,200 230
350 191 | 1,020 820 | 1,100 290
325 191 | 1,740 350 250
325 182 % 1,380 325 850 260
300 191 580 450 730 240
280 173 500 350 500 240
260 164 450 | 1,060 450 240
260 173 425 | 1,220 400 230
260 230 375 350 220
260 200 | 7,500 500 | 1,340 220
240 191 | 1,540 450 | 1, 210
260 191 | 1,300 475 730 350
260 240 | 1,180 610 920
260 230 | 3,480 325 400 580
260 164 | 1,220 325 350 325
250 182 885 325 325 400

________ bk Y I 300 300 [oooonon

Nore.—Stage-discharge relation affected by ice; discharge estimated Dec. 30, 31; records discontinued
Jan. 1 to Feb. 27.

63482—28——14
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Monthly discharge of Boyer River at Logan, Iowa, for the year ending September 30,
1924

[Drainage area, 810 square miles|

Discharge in second-feet

Run-off
Month : Per |ininches

Maximum | Minimum | Mean | square

mile
1,440 306 548 0. 678 0.78
330 198 266 .329 .37
262 130 205

38,760 272 963 1.19 1.37

240 437 540
240 164 199 246 28
7, 500 148 1,220 1.51 1.68
1,220 300 495 611 70
2, 440 300 816 1.01 1.16
9 210 342 422 47

PLATTE RIVER BASIN
NORTH PLATTE RIVER NEAR WALDEN, COLO. e

Locarion.—In sec. 5, T. 8 N., R. 80 W., at highway bridge 8 miles southwest of
Walden, Jackson County Nearest tributary, Roaring Fork, enters 214
miles above.

DRAINAGE AREA.—446 square miles (measured on topographic map, and geologic
map in Bulletin 596).

RECORDS AVAILABLE—May 13, 1904, to October 31, 1905; October 1, 1923, to
September 30, 1924.

Gage.—Bristol float-type water-stage recorder on downstream side of left pier of
bridge referred to chain gage; inspected by Mrs. B. F. Green. ’

DiISCHARGE MEASUREMENTS.— Made from single-span bridge or by wading at low
stages.

CHANNEL AND CoNTROL.—Bed composed of gravel and medmm-swed boulders.
Control about 200 feet below gage and fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.0 feet at
8 a. m. June 15 (discharge, 1,760 second-feet); minimum stage, 0.65 foot on
September 3 (discharge, 22 second-feet).

1904-1905; 1924: Maximum discharge, that of June 15, 1924; minimum
discharge, 15 second-feet, September 13-18, 1905.

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

ReGgULATION.—Diurnal fluctuation during spring caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder satisfactory except for short
periods as explained in footnote to table of daily discharge. Daily discharge
ascertained by applying mean daily gage height, obtaired by inspection of
recorder graph, to rating table. Records good.

CooprErATION.—Station maintained in cooperation with State engineer of
Colorado.
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Discharge measurements of North Platte River near Walden, Colo., during the years
ending September 30, 1923 and 1924

Gage Dis- Gage Dis-
Date height | charge Date he;'é%lt charge
{
1923 Feet Sec.-ft. 1924 Feet Sec.-ft.
Sept. 29 oo ees 1.24 92 4.69 1,570
104 70
1924 .70 27.2
May 15 e caceccaane 3.11 104

Daily discharge, in second-feet, of North Platte River near Walden, Colo., for the year
endmg September 30, 1924

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
97 103 150 321 885 237 76 28
205 72 23
165 70 22
156 67 23
148 74 24
165 75 26
288 72 24
208 67 23
213 64 23
190 61 25
182 56 36
172 51 40
146 54 39
122 57 36
103 61 2
97 55 29
98 51
110 46 37
98 42 39
100 37
83 35 32
76 36 33
75 40 34
78 36 34
70 29 32
71 29 34
75 28 34
78 28 35
78 29 39
80 27 43
76 28 |aee-s -

Nore.—No gage-height record Apr. 1-11, 18, May 22, 27-29, June 7-13, Aug. 9, 23-24, Sept. 22, 29; discharge
based on comparison with flow of North Platte River near Northgate. Records discontinued Nov. 22 to
Apr. 11, because of ice.

Monthly discharge of North Platte River near Walden, Colo., for the year ending
September 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum [ -Mean

October... 130 o 107 6, 580
132 8 9.6 4,150
L0401 7 150 | 503 29, 300
1, 250 31| 797 49,000
1 258 | 858 51,100
70| 130 7,990
76 27 50.1 3,

080
__________ 43 22 315 1,870
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NORTH PLATTE RIVER NEAR NORTHGATE, COLO.

LocarioN—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, Jackson County. Three small tributaries, Camp, Threemile,
and Sixmile Creeks, enter North Platte River between station and State
line. These streams have very little flow except spring run-off.

DrAiNAGE AREA.—1,440 square miles (measured on Colorado topographic map;
seale, 1:500,000).

REcoRps avarLaBLE—May 23, 1915, to September 30, 1924.

Gage.—Gurley water-stage recorder installed April 8, 1918 referred to staff
located on right side of gage shelter; inspected by H. H. Quaintance. Orig-
inal 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.
Principal control 200 feet downstream at small rapids; shifting at intervals.
Banks not subjeet to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 4.87 feet at midnight June 16 (discharge, 4,130 second-feet) ; mini-
mum stage not known as recorder was not in operation during low-water
period.

1915-1924: Maximum stage, 6.24 feet June 11, 1923 (discharge, 6,720
second-feet) ; minimum stage, 1.17 feet October 7 and 20, 1922 (discharge,
67 second-feet).

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

DiversioNs.—Water diverted for irrigation of 100,000 acres from North Platte
River and tributaries above station. During 1924, 1,670 acre-feet diverted
from a tributary of the North Platte to Cache la Poudre Basin above gaging
station. '

REGULATION.—None.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve used
October 1 to November 14, and curve used April 15 to September 30 are
both well defined. Operation of water-stage recorder satisfactory except
for periods as explained in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table mean daily gage height
obtained by inspection of recorder graph; shifting-control method used
October 1 to November 14. Records good except for periods of missing
gage heights, for which they are fair.

Discharge measurements of North Platte River near Northgate, Colo., during the
year ending September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge

Feet Sec.-ft. Feet Sec.-ft.
. 323 || June 13 oo 3.56 2, 080
% 50 1 SR 2.69 1,080 |} JUlY 26cacnce oo 1. 50 211
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Daily discharge, in second-feet, of North Plaite River near Northgate, Colo., for the
year ending September 30, 1924

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
224 75
207 72
185 69
174 70
178 70
189 70
189 72
171 73
158 74
155 76
148
136 80
134 80
131 77
134 67
140 67
117 68
112 78
112 88
109 88
107 86
109 86
112 86
109 82
108 78
108 84
105 92
98 95
80 95
75 95
(2 IO,

NoOTE.—No gage-height record Oct. 11-15, 24-29, 31, Nov. 1-6, 8-13, Apr. 1-14, 23-27, June 22, July 6, 11-13,
29, 24-25, Aug. 11, 16, 25-31, and Sept. 1-14; discharge based on comparison with North Platte River at
Saratoga and near Walden. Records discontinued Nov. 15 to Apr. 14 because of ice.

Monthly discharge of North Platte River near Northgate, Colo., for the year ending
September 30, 192/

Discharge in second-feet
Run-off in
Month . acre-feet
Maximum | Minimum | Mean
335 260 288 17, 700
275 260 267 7,410
3, 500 280 | 1,240 73, 800
3,350 707 | 1,480 91, 000
3,840 798 | 2,040 121, 000
1, 000 211 518 31,900
224 74 135 8,300
95 67 79.0 4,700

NORTH PLATTE RIVER AT SARATOGA, WYO.

LocaTioN.—At highway bridge at Saratoga, Carbon County. Nearest tribu-
tary, Spring Creek, enters 2 miles above. i

DRAINAGE AREA.—2,880 square miles (measured on base map of Wyoming;
scale, 1:500,000).

REecorDS AvAaILABLE.—June 9, 1903, to October 31, 1906; April 1 to December
17, 1909; April 27, 1911, to September 30, 1924.

GAagE~—Chain on upstream side of bridge; read by Miss Carrie Priquet. Origi-
nal gage 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.
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CEANNEL AND coNTROL.—Bed composed of coarse gravel and small boulders.
Control at rapids, 500 feet downstream; permanent during 1924. Banks
not subject to overflow. ’ )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.0 feet at
8 a. m. June 15 (discharge, 8,740 second-feet); minimum stage, 3.30 feet
at 6 p. m. September 7 (discharge, 87 second-feet).

1903-1906; 1909; 1911-1924: Maximum stage, 11.06 feet (present datum)
from high-water mark on June 8, 1909 (discharge from extension of rating
curve, 18,000 second-feet) ; minimum stage, that of September 7, 1924.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Adjudicated diversions for irrigation of 5,800 acres from the
North Platte between Saratoga and State line."

RecULATION.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice.
Rating curve well defined. Gage read to hundredths twice daily. Daily
discharge determined by applying mean daily gage height to rating table.
Records excellent except for period affected by ice for which they are fair.

Discharge measurements of North Platte River at Saratoga, Wyo., durihg the year
ending September 30, 1924

Gage Dis- Gage Dis- Gage | Dis- -
Date height | charge Date height | charge Date heiaélt charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
Oct. §ooeeooo .. 4.40 617 || Feb, 26...____.. 43.98 206 || Aug.27_ .. ... 3.49 139
Jan., 9. ... o4, 11 271 || May 18.___.... 6.78 4,770

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of North Platte River at Saratoga, Wyo., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb, { Mar. | Apr. | May | June | July | Aug. | Sept.
) 535 470 382 257 440 | 1,320 | 5,130 | 1,620 280 97
2 535 470 382 257 470 | 1,460 | 4,540 | 1,390 257 94
I 535 | 470 382 | 257 215 470 | 2,010 | 4,270 | 1,250 | 280 92
4l 536 470 382 248 470 | 2,180 | 4,010 | 1,250 257 97
[, 535 470 355 253 470 | 2,710 | 3,750 | 1,250 257 97
572 470 355 253 572 1 2,530 { 6,720 | 1,250 257 92
572 470 355 257 695 | 2,530 | 7,720 | 1,180 215 92
610 470 329 215 223 1,180 | 2,530 | 6,720 | 1,120 196 94
652 470 303 l 1,690 | 2,710 | 5,440 | 1,060 232 1023
652 470 303 4,540 | 2,530 | 5,750 79 232 104
610 470 303 |\ 267 6,070 | 2,710 | 6,070 790 200 107
610 470 280 3,760 | 2,710 | 6,390 | 1,000 192 124
572 470 280 240 | 2,530 | 3,310 | 7,380 | 1,000 192 156
535 470 303 3,760 | 3,310 | 8 060 945 192 181
502 470 303 4,010 | 3,310 | 8,060 890 240 177
502 470 303 257 | 3,530 | 3,310 | 8,060 790 236 156
470 | . 470 | 303 257 | 2,350 | 3,530 | 8,060 | 695 | 219 200
470 470 280 257 | 1,460 | 4,830 | 7,380 742 215 244
470 470 280 257 | 1,070 | 5,130 | 5,750 652 204 244
470 440 280 280 | 1,050 | 5,130 | 4,270 610 139 280
257
470 440 257 257 | 1,180 | 5,130 | 3,310 470 124 303
470 410 257 207 280 | 1,850 | 4,830 | 3,310 410 121 223
470 410 257 280 | 2,530 | 5,130 | 3,100 382 124 196
470 410 257 280 | 2,360 | 4,830 | 2,710 329 130 192
470 382 257 280 | 2,350 | 5,130 | 2,530 303 124 192
470 355 257 230 | 2,180 | 5,130 | 2,180 257 130 200
470 355 257 257 | 1,620 | 5,440 | 2,350 257 130 253
470 355 257 %6 280 | 1,690 | 5,750 | 1,540 280 124 236
470 356 257 280 | 1,540 | 6,070 | 1,620 257 107 232
502 382 257 11 leoeeeas 303 | 1,250 | 5,750 | 1,620 257 104 207
470 |- 257 1) |eoeooa- 410 | .. 5,440 |- ueenon 257 102 - ee-.-

NotE.—Stage-discharge relation affected by ice Jan, 8 to Mar. 15. Braced figures show mean discharge
for periods indicated, as determined from temperature and gage-heights records, two discharge measure-
ments, and observer’s notes.
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Monthly discharge of North Platte -River at Saratoga, Wyo., for the year ending.
September 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. . 652 470 521 32, 000
November - 470 355 441 26, 200
December. - 299 18,400
January.__... O IO (PSS 255 15, 700
211 12, 100
254 15, 600
1,970 117, 000
3,820 235, 000
4,930 293, 000
766 47, 100
187 11, 500
169 10, 100
The year oo . 8,060 |--coocoo- 1,150 834, 000

NORTH PLATTE RIVER ABOVE PATHFINDER RESERVOIR, WYO.

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.
Backwater from Pathfinder Reservoir reaches within 214 miles of station.

DRAINAGE AREA.—T7,410 square miles (measured on base map of Wyoming; scale,
1:500,000).

Recorps AvaiLaBLE.—October 7, 1913, to September 30, 1924.

Gage.—Friez water-stage recorder on right bank, 900 feet below Lost Creek;
inspected by Otto Bennard.

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 which shift at long intervals. Banks
high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 4.65 feet from 1 to 5 a. m. June 17 (discharge, 10,600 second-feet);
minimum stage not known, as recorder was not operating correctly during
low-water period.

1913-1924: Maximum stage during period, 6.2 feet at 2 p. m. June 26,
1917 (discharge, 18,800 second-feet); minimum stage, 0.17 foot from 6 to
10'a. m. November 14, 1922 (discharge, 72 second-feet).

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

Diverstons.—Adjudicated diversions for irrigation of 6,600 acres from North
Platte River between this station and Saratoga.

RecuraTioN.—Diurnal fluctuation during spring caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve used
October 1 to July 15, and curve used July 16-31 are both well defined.
Operation of water-stage recorder satisfactory except during low stages
when intake became filled with sediment. Daily discharge ascertained by
applying mean daily gage-height, obtained by inspection of recorder graph,
to rating table. Shifting-control method used July 1-15. Records good
except for periods when intake was clogged, for which they are fair.

The following discharge measurements were made:

May 10, 1924: Gage height, 2.88 feet; discharge, 3,420 second-feet.
June 20, 1924: Gage height, 4.14 feet; discharge, 7,960 second-feet.
August 28, 1924: Gage height, 0.52 foot; discharge, 106 second-feet.
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Daily discharge, in second -feet, of North Platte River above Pathfinder Reserbo'ir,
Wyo., for the year ending September 30, 192

Day | Oct. | Nov. | Mar. | Apr. | May | June | July
2,300 | 7,550 2, 640
2,240 | 6,880 2,360
2,260 | 6,460 2,150
2,550 | 5,680 1,820
3,200 | 5,680 1,700
8,970 | - 6,460 1, 610
4,260 | 7,100 1,490
3.990 [ 7,780 1,410
3,720 | 7,780 1,320
3,450 | 7,100 1,310
3,240 | 6,670 1,300
3,170 | 6,260 1,270

, 530 | 6,670 1,230
4,110 7,780 1,180
4,570 | 9,520 1, 140
4,660 | 10,300 | 1,080
4,820 | 10,300 0
4,980 | 9,780 930
5,870 | 9,000 842
6, 8,020 810
6,880 | 6,880 800
6,670 | 6,460 700
6,670 | 5, 580
7,100 | 4,820 510
6, 4,110 430
6,460 | 3,830 380
6,670 | 3,640 350
6,880 | 3,370 330
7,780 | 3,120 330
8,020 | 2,880 330
7,780 |—ceeeee 340

Nore.—Intake clogged Oct. 6-20 and July 22 to Sept.30. Discharge based on comparison with flow of
North Platte River at Saratoga.

Monthly discharge of North Platte River above Pathfinder Reservoir, Wyo., for the
year ending September 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minjmum | Mean

730 44, 900

565 33, 600
4,330 258, 000
5,010 308, 000
6, 590 392, 000
1, 090 67, 000

215 13,200

195 11, 600

Note.—Mean discharge for October, November, August, and September, based on comparison with flow
of North Platte River at Saratoga.

NORTH PLATTE RIVER BELOW PATHFINDER RESERVOIR, WYO.

LocarioN.—In sec. 24, T. 29 N., R. 84 W., a quarter of a mile below Pathfinder
Dam, Natrona County. Nearest tributary, Canyon Creek, enters 2 miles
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, 1924.

Gage.—Chain on left bank a quarter of a mile below Pathfinder Dam; read by
United States Bureau of Reclamation employee.

DiscHARGE MEASUREMENTS.—Made from cable, 50 feet above gage.

EXTREMES OF DISCHARGE.—Since completion of reservoir: Maximum discharge
18,900 second-feet June 25-27, 1917; minimum discharge, leakage through
gate during winter may be as low as 5 second-feet.
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WINTER FLow.-—Practically cut off by storage in reservoir.

DiversionNs.—Adjudicated diversions for irrigation of 31,000 acres from tnbu—
taries entering the North Platte between station above Pathfinder and this
station. Near Whalen, 150 miles below, water from Pathfinder Reservoir
is diverted by Interstate and Fort Laramie Canals and used to irrigate land
in Wyoming and Nebraska.

RecuLATION.—Pathfinder Dam forms reservoir of 1,070,000 acre-feet capacity,
which materially changes natural run-off of river.

CooreraTiON.—Complete records furnished by United States Bureau of Recla-
mation.

Daily discharge, in second-feet, of North Platie River below Pathfinder Reservoir,
Wyo., for the year ending Sepiember 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May ‘ June | July | Aug. I Sept.
'

5 100 100 100 100 100 100 | 7,590 | 5,020 | 6,040 | 6,270 | 5,500

5 100 100 100 100 100 500 | 7,590 | 5,040 | 6,040 | 6,270 | 5,450

5 100 100 100 100 100 500 | 7,590 | 5,040 | 6,120 | 6,320 | 5,490
140 100 100 100 100 100 500 | 7,590 | 5,040 | 6,040 | 6,320 | 5,240
210 100 100 100 100 100 500 | 7,550 | 5,040 | 6,520 | 6,010 | 5,190
140 100 100 100 100 100 500 | 7,570 | 5,040 | 6,540 | 5,980 | §,150
100 100 100 100 100 100 500 | 7,570 | 5,040 | 6,510 | 5,980 | 5,150
100 100 100 100 100 100 500 | 7,570 | 5,040 | 6,490 | 6,020 | §,310
100 100 100 100 100 100 500 | 7,570 | 5,040 | 6,540 | 6,000 | 5,210
100 100 100 100 100 100 500 | 7,550 | 3,360 | 6,510 | 6,020 | 5,170
100 100 100 100 100 100 500 | 4,250 | 2,940 | 6,510 | 6,020 | 4,930
100 100 100 100 100 100 500 170 | 5,020 | 6,490 | 6,000 | 3,680
100 100 100 100 100 100 | 1,090 | 7,500 | 5,020 | 6,540 | 5,980 | 3,470
100 100 100 100 100 | .100 | 4,450 | 7,500 | 5,020 | 6,540 | 6,000 | 3,520
100 100 100 100 100 100 | 5,310 | 7,500 | 5,040 | 6,510 | 5,980 | 3,
100 100 100 100 100 100 | 4,090 | 5,740 | 5,150 | 6,490 | 5 580 | 3,500
100 100 100 100 100 100 | 3,220 | 5,020 | 5,150 | 6,580 | 5,500 | 3,110
100 100 100 100 100 100 | 5,750 | 5,020 | 5,730 | 6,540 | 5,500 | 2,550
100 100 100 100 100 100 | 7,660 | 5,020 | 5,600 | 6,540 | 5,540 | 2,480
100 100 100 100 100 100 | 7,660 | 5,020 | 5,470 | 6,510 | 5,500 | 2, 500

0 | 5, 540
500

100 1000 1000 100 100 10076601502 |5580 65105 2,480
1000 100 100! 100, 100¢ 100 |7.660 ! 5020|5420 ! 6,390 | 5 9,480
00| 100, 100 100 100 | 100 |7 6605 020 | 5470 | 6,340 | 5,480 | 2,500
00| 100] 100| 100 100 | 100 |7 660 | 5020 | 5,470 | 6,340 | 5,450 | 2,030
100 100| 100| 100 100| 1005030 | 5020 | 6,100 | 6,340 | 5 560 | 2,110
100 100 100 100 100| 10083,000/ 5020 6,040 | 6,320 | 5560 | 1,69
00| 100 100| 100| 100| 100 |4,890 | 5020 | 6,250 | 6,320 | 5 540 | 1,500
100 100] 3100{ 100| 100| 100|7,660 3,240 | 6,120 | 6,320 | 5,520 | 915
100 | 100| 100| 100 100| 100 7,660 | 4,290 | 6,040 | 6,250 | 5,500 | 915
100 100] 100 100)....._. 100 | 3,800 | 5,020 | 6,040 | 6,270 | 5,500 | 915
100 (oooeee 00| 100|000 100 | .. 5,020 | 6,270 | 5,480 |-.o.-.

5 Note.—Figures have been changed slightly to con form to computation rules used by U. 8. Geological
urvey.

Monthly discharge of North Plaite: River below Pathfinder Reservoir, Wyo., for the
year ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-teet
Maximum | Minimum | Mean

210 5 97.0 5, 960

100 100 100 5, 950

100 100 160 6, 150

100 100 100 6, 150

100 100 100 5,750

100 100 100 6, 150
7, 660 100 | 3,580 213, 000
7,500 170 | 5,850 360, 000
6, 250 2,940 [ 5,250 312, 000
6, 580 6,040 | 6,400 3
6,320 5,450 | 5,790 356, 000
5, 915 | 3,4 205, 000
7, 660 5| 2,580 1, 880, 000
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NORTH PLATTE RIVER NEAR CASPER, WYO.

LocarioN.—In sec. 3, T. 32 N., R. 81 W., at highway bridge 3 miles below
Bessemer Canyon and 13 miles southwest of Casper, Natrona County.
Nearest tributary, Poison Spider Creek, enters a quarter of a mile down-
stream. ’

DraiNaGe AREA.—Not measured.

Recorps avaiLaBLE.—May 1 to September 30, 1924. From April 9, 1917, to
September 30, 1919, station maintained 5 miles upstream. Records com-
parable.

Gage.—Vertical staff; read by T. C. Kirk.

CHANNEL AND coNTRoL.—Bed composed of loose gravel; control at mouth of
Poison Spider Creek; slightly shifting.

Diversions.—Adjudicated diversions for irrigation of 298 acres by North Platte
River between Pathfinder Reservoir and this station.

REcuLaTION.—(See North Platte River below Pathfinder Reservoir.)

CooreraTioN.—Complete records furnished by United States Bureau of Recla-
magion,

Daily discharge, in second-feet, of North Platte River near Casper, Wyo., for the
year ending September 30, 1924

Day May | June | July | Aug. .‘EJept;.‘i Day May | June | July | Aug. | Sept.

|
S I 6,920 | 4,420 | 5,430 | 5,430 ‘ 4,510 | 5,890 | 5,000 | 3,210
2 e 6,920 | 4,420 | 5,110 | 5,430 ! 4,700 | 5,890 | 5,000 | 2,750
E I , 920 | 4,420 | 5,660 | 5,430 i 4,900 | 5,890 | 4,900 | 2,380
4. 6,020 | 4,420 | 5,430 | 5,540 ! 5,220 | 5,800 | 4,900 | 2,32
I, 6,920 | 4,420 | 5,890 | 5,220 | 4,900 | 5,890 | 4,900 | 2 260
[T 6,900 | 4,600 | 6,120 | 5,220 i 5,000 | 5,890 | 4,900 | 2,260
SO 6,900 | 4,660 | 6,120 | 5,220 ! 4,800 | 5,780 | 4,900 | 2,260
8 s 6,900 | 4,510 | 6,120 | 5,220 { 4,800 | 5,890 | 4,900 | 2,310
9. I 6,900 | 4,510 | 6,120 | 5,220 1 4,900 | 5,890 | 4,900 | 1,920
W0 . 6,880 | 2,380 | 6,120 | 5,220 i 5,320 | 5,800 | 4,960 | 1,700
Mo 4,000 | 1,860 | 6,120 | 5,260 | 5,320 | 5,800 | 5,000 | 1,440
120 448 | 4,420 | 6,000 | 5,220 [ 5,430 | 5,780 | 5,000 | 1,390
13 . 6,840 | 4,420 | 6,000 | 5,220 1 5,320 | 5,780 | 5,000 922
4 , 4,420 | 6,000 | 5,220 i 5,430 | 5,780 | 4,900 879
5 6,840 | 4,420 | 5, 890 | 5,220 I 5,430 | 5,780 | 4,900 795
8o 4420 | 5,660 | 4,900 {--.._. -

Note.—No gage-height record May 1-11; discharge based on comparison with North Platte River
below Pathfinder Reservoir. Figures have been changed slightly to conform to computation rules used
by U. S. Geological Survey.

Monthly discharge of North Platte River near Casper, Wyo., for the year ending
September 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

448 5,260 323,000

1, 860 4,610 274, 000

5,110 5, 860 360, 000

4,900 5, 100 314, 000

795 3,000 184, 000
...................... 1, 460, 000

NORTH PLATTE RIVER AT PARKERTON, WYO.
Location.—In SE. 14 sec. 4, T. 33 N., R. 76 W., at private bridge in Parkerton,
Converse County. Nearest tributary, Cole Creek, enters 5 miles upstream,
DraiNage ArRBEA—Not measured.
RECoRDs AvaiLABLE.—May 1, 1919, to September 30, 1924.



PLATTE RIVER BASIN 211

Gage.—Vertical staff attached to downstream side of bridge pier; read by
Nicholas Foy.

DISCHARGE MEASUREMENTS.—Made from bridge.

DiversioNs.—Adjudicated diversions for irrigation of 31,700 acres by North
Platte River between Pathfinder and Parkerton.

ReGuLATION.—Flow regulated by Pathfinder Reservoir.

CooprErATION.—Complete records furnished by United States Bureau of Recla-
mation.

Daily discharge, in second-feet, of North Platie River at Parkerton, Wyo., for ihe
year ending September 30, 1924

Day Apr. | May | June | July | Aug. | Sept.
7,280 | 6,900 | 6,540 | 6,300 5,280
7,680 | 5,720 | 6,540 { 6,300 5,170
7,680 | 5,600 | 5,940 | 6,420 5,170
8,080 | 5380 | 6,540 | 6,420 4,960
8,360 | 5,600 | 6,780 | 6,300 4,760
8,360 | 5,600 | 6,780 | 6,060 5, 060
8,080 | 5,500 | 6,900 | 6,180 4, 660
7,940 | 5,500 | 6,900 | 6,300 5,170
8,080 | 5,600 6,780 | 6060 5,170
8,080 | 5380 6780 | 6,180 5,170
6,300 | 1,310 | 6,780 | 6,060 5, 060
6,660 | 5,500 | 6,780 | 6, 060 3, 630
7,540 | 5,500 | 6,660 | 6,060 3, 540
7,810 | 5,380 | 6,780 | 6,060 3, 460

10,300 | 5,380 | 6,780 | 6,060 3,460
6,180 | 5,380 | 6,660 | 5,830 3,460
5,380 | 5,500 | 6,780 | 5,380 3,290
5,500 | 6,300 | 6,660 | 5,380 2,810
5600 | 6,540 | 6,780 | 5,380 2, 3!
5,600 | 6,300 | 6,780 | 5,280 2, 510
5500 | 6,060 ; 6,660 [ 5,280 2,510
5720 | 6,060 6,780 | 5,280 2, 510
5,830 | 5,720 | 6,540 | 5,380 2, 510
5,600 | 5,040 | 6,540 | 5,380 2,510
5,600 | 6,180 | 6,660 | 5,600 1, 960
5,600 | 6,660 | 6,660 | 5,380 1, 840
5,600 | 6,540 | 6,540 5,380 1, 560
5280 | 6,420 | 6,540 | 5,280 1,310
3,120 | 6,540 | 6,540 | 5,280 1,040
5600 | 6,420 | 6,300 | 5,170 1,040
6,060 [-.___.__ 6,300 | 5,170 |-oooao-a

s Note.—Figures have been changed slightly to conform to computation rules used by U. 8. Geological
urvey.

Monthly discharge of North Platte River at Parkerton, Wyo., for the year ending
September 30, 1924

4 Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
ApPrilo e 7,160 1,170 3,910 233, 000
May.. 10, 300 , 1. 6, 650 409, 000
June.__ 6, 900 1,310 5,750 342, 600
July_. 6,900 5,940 6, 640 408, 000
August.___ 6, 420 5,170 5, 760 354, 000
September. ..o aao. [ 5,280 1, 040 3,430 204, 000
The Period. .- memmcm e |mmmmmmmmemed e ammmcmafec 1, 950, 600
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NORTH PLATTE RIVER AT ORIN, WYO.

Locarion.—In sec. 13, T. 31 N., R. 70 W., at Burlington railroad bridge at
Orin, Converse County. Nearest tributary, Shawnee Creek, enters half a
mile downstream.

DRAINAGE AREA.—14,800 square miles.

Rrcorps AvaiLABLE.—January 1, 1895, to November 30, 1899; May 1 to Sep-
tember 30, 1924.

Gaae.—Vertical staff; read by J. E. Vermillion, .

DiscEHARGE MEASUREMENTS.— Made from highway bridge 200 feet below gage.

CHANNEL AND cONTROL.—Bed permanent. Control at gravel bar at mouth of
Shawnee Creek half a mile downstream; somewhat shifting.

Diversions.—Adjudicated diversions for irrigation of 2,300 acres by North
Platte River between Parkerton and Orin stations.

REGULATION.—Discharge represents chiefly effect of Pathfinder Reservoir.

CooreErAaTION.—Complete records furnished by United States Bureau of Recla-
mation.

Daily discharge, in second-feet, of North Platte River at Orin, Wyo., for the year
' ending September 30, 1924

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
) 7,400 | 6,100 | 5,400 | 5400 | 5,000 5,150 | 5,600 | 5,600 | 3,780
2, 8,100 | 6,100 | 5,400 | 5400 | 5,000 5,150 | 5,820 | 5,000 | 3,620
- S 8,200 | 5500 | 5400 | 5,400 | 5,000 5,150 | 5,600 | 5,000 | 3,460
[ S 8,900 | 5,590 | 5,600 | 5400 | 5,000 5,150 | 5,820 | 5,000 | 3,150
- 9,500 | 5,360 | 5,200 | 5400 | 5,000 5,200 | 5,600 5,000 | 3,000
[ 9,600 | 5,360 | 5600 | 5400 | 4,810 4,810 | 5,600 | 5000 | 2 840
. 8,800 | 5,360 | 5,600 | 5,400 | 4,810 5,000 | 5,600 | 5,000 | 2,840
8 . 8,700 | 5,360 | 5,820 | 5400 | 4,810 5,000 | 5,400 | 5,000 | 2,840
9 sy 5,150 | 5,820 | 5,400 | 5, 000 4,810 | 5,400 | 5,000 | 2,840
0. 9,280 | 5,150 | 5,600 | 5400 | 5,000 5,200 | 5,400 | 5,000 | 2,840
o 9,280 | 4,750 | 5,600 | 5400 | 5,200 5,200 | 5,400 | 5200 | 2,6
12 ... 5,150 | 2,020 | 5,820 | 5,600 | 5,000 5,200 | 5,400 | 5,200 | 2,24
18 . 2,600 | 5150 | 5,600 | 5400 | 4,100 5,600 | 5,400 | 5,200 | 1,94
Mo 10,000 | 5,150 | 5,600 | 5,400 | 3,940 5,200 | 5,400 | 5,200 | 1,640
15 10,000 | 5,150 | 5,600 | 5,600 | 3,780 5, 200 g, igg g 383 1, 500

Note.—No gage-height record May 1-9; discharge based on comparison with flow of Nezth Platte
River at Parkerton. Figures have been changed slightly to conform to computation rules used by U. 8.
Geological Survey.

Monthly discharge of North Flatie River at Orin, Wyo., for the year ending September
30, 192/

Discharge in second-feet
Run-off in
Month acre-feet

NORTH PLATTE RIVER ABOVE AND BELOW WHALEN, WYO.

Locarion.—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 114 miles below.

DrAINAGE AREA.—16,300 square miles (measured on base map of Wyoming;
scale, 1:500,000).
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RECORDS AVAILABLE.—May 1, 1909, to September 30, 1924. Records above
Whalen represent discharge above dam (overfall weir), and those below
Whalen quantity passing over dam. Difference between two records repre-
sents 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 computing discharge through gages when openings
are submerged. Discharge through head gates of Interstate and Fort
Laramie Canals is computed from gate openings. Vertical staffs located
in canals below head gates are used in computing discharge when head-gate
openings are submerged.

Di1scHARGE MEASUREMENTs.—Made from cable 1 mile below weir, in order to
check the coefficients used in discharge computations.

Diversions.—Adjudicated diversions for irrigation of 4,310 acres from North
Platte River between Douglas and the Whalen gaging station, exclusive of
the diversions by the Bureau of Reclamation.

RecuLaTioN.—Discharge represents chiefly effect of Pathfinder Reservoir, which
stores water for use in Interstate and Fort Laramie Canals.

CooreratioN.—€omplete records furnished by United States Bureau of-Reclae
mation.

Daily discharge, in second-feet, of North Platte River above Whalen, Wyo., for the
year ending September 30, 1924

Day Oct. { Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
433 372 160 380 537 987 | 7,330 | 6,610 | 5,620 | 5,650 | 4,980
264 244 180 388 589 728 | 7,840 | 6,640 | 5,570 | 5,670 | 4,900
447 315 164 365 548 | 1,150 | 8,970 | 6,450 | 5,730 | 5, 4,950
644 372 160 403 498 | 1,600 | 9,400 | 6,360 | 5,460 | 5,640 | 4,960
716 295 183 377 317 | 2,180 | 9,580 | 6,280 | 5,720 { 5, 4,970
664 273 237 358 472 | 4,760 | 9,650 | 6,140 | 5,590 { 5,440 | 4,810
585 439 243 376 413 | 4,320 | 9,460 | 6, 5, 5, 4, 580
570 261 257 321 | 4,150 | 8,950 | 6,020 | 6,110 { 5,280 | 4,800
543 199 266 369 328 | 5,160 | 8,870 | 5,830 | 6,260 | 5,210.| 4,800
545 78 260 381 442 | 4,740 | 8,720 | 5,920 6,260 | 5,200 | 5,040
569 76| 260 | 422 39| 3,540 | 8,550°|"5,510 |'6,300°] 5,170 | 5,240
572 114 264 453 447 | 3,160 | 8,390 | 4,440 | 6,250 | 5,310 | 5,260
572 165 264 482 427 | 3,160 | 5,130 | 2,590 | 6,280 | 5, 5,020
615 | 201| 244 406 | 3,240 | 3,490 | 5,020 | 6,290 | 5,190 | 3,850
610 267 247 760 318 | 5,470 | 8,400 | 5,310 | 6,260 | 5,210 | 3,620
645 318 258 711 241 | 8, 8,470 | 5,290 | 6,210 | 5,210 | 3,700
593 350 238 645 273 1 8,150 | 8,230 | 5,340 | 6,110 | 5,190 | 3,660
576 3714 245 688 302 5,970 | 7,060 | 5280 | 6,250 | 4,970 | 3,620
5501 393| 253 | S815| 348 6,120| 7,200 | 5,370 | 6,210 | 4,940 | 3,340
553 367 231 216 { 7,680 | 7,140 | 5,660 | 6,120 | 4,990 | 2,990
538 371 213 690 456 | 8,220 | 6,910 | 5,570 | 6,040 | 4,950 | 2,720
520 391 219 820 303 | 8,220 | 6,990 | 5,350 | 5980 | 4,940 [ 2,710
520 379 41 460 276 | 8,540 | 6,880 | 5,330 | 5,940 | 4,980 | 2,660
542 363 258 370 360 | 8,750 7,010 | 4,990 { 5,780 | 4,940 | 2,600
524 359 266 478 302 | 9,310 | 7,010 | 5090 | 5,780 | 4,990 | 2,540
466 362 266 566 347 | 9,240 | 6,340 | 5,540 | 5,780 | 5040 | 2,390
4271 366 | 248 | 540 | - 383°| 6,020 | 6,340 | 5,720 | 5,770 | 5,090 | * 2,350
427 322 264 463 | 1,060 | 5,780 | 6,380 | 5,390 | 5,700 | 5040 | 2,110
427 360 3056 528 | 2,280 | 8,070 | 6,190 | 5,800 | 5,700 | 4,990 | 1,840
401 250 331 | 1,310 | 8,650 | 5,100 | 5,710 | 5,700 | 4,960 | 1,710

....... 177 338 |...._..| ,120 . 5,170 |- 5,650 | 4,940 |- ...
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Daily discharge, in second-feet, of North Plaite River below Whalen, Wyo., for the
year ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
6,600 |-3,910 | 3,420 | 2,200 | 1,880
6, 3,960 | 3,280 | 2,290 | 1,850
7,980 | 3,790 | 3,020 | 2,200 | 1,880
8,430 | 3,710 | 2,660 | 2,240 | 1,900
8,580 | 3,670 | 2,750 | 2,290 | 1,900
8,540 | 3,500 | 2,570 | 2,180 | 1,720
8,320 | 3,420 | 2,930 | 2,060 | 1,470
7,830 | 3,390 | 2,960 | 2,010 [ 1,810
7,810 | 3,330 | 2,910 | 1,970 | 1,810
7,590 | 3,250 | 2,940 | 2,040 | 2,020
6,840 | 3,010 | 3,020 | 2,050 | 2,410
6,720 | 1,850 | 2,960 | 2,160 | 2,350
3,840 351 [ 2,080 | 2,090 | 2 540
2,180 | 2,590 | 2,960 | 2,060 | 1,320
6,860 | 2,630 | 2,900 | 2,060 | 1,260
7,460 | 2,450 | 2,850 | 2,080 | 1,260
6,740 | 2,420 | 2,800 | 2,060 | 1,200
5,340 | 2,180 | 2,940 | 1,830 | 1,200
5,350 | 2,060 | 2,940 | 1,850 979
5,120 | 2,290 | 2,850 | 1,850 708
4,750 | 2,230 | 2,740 | 1,810 487
4,290 | 2,080% 2,690 | 1,810 636
4,200 | 1,990 | 2,630 | 1,850 660
4,400 | 1,880 | 2,470 | 1,810 594
4,300 | 1,870 | 2,470 | 1,880 540
3,860 | 2,100 | 2,470 | 1,900 444
3,820 | 2,310 | 2,470 | 1,940 578
3,800 | 2,270 | 2,390 ; 1,900 384
3,640 | 2,430 | 2,340 | 1,880 180
2,570 | 3,610 | 2,340 | 1,850 228
2,800 ... 2,290 | 1,880 |._.____

Note.—Figures have been changed slightly to conform to computation rules used by U. S. Geological

Survey.

Monthly discharge of North Platte River above Whalen, Wyo., for the year ending
September 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

October. 6, 860 532 1,210 74, 400
November._ 716 264 535 , 800
December..____.______ 439 76 206 18, 200
January_ .. __.__._.... - 338 160 244 15,000
February. . - 820 358 514 29, 600
March - 2, 280 216 520 32, 000
April - 9, 310 729 5, 530 329, 000
May - 9, 650 3,490 7, 460 ),
June_________._______ -- 6, 640 2, 590 5, 550 330, 000
July. .l - 6, 300 5,460 5, 950 366, 000
Auvgust.al oo 5,690 4, 940 5,190 319, 000
September_ ... 5,260 1,710 3,760 3

"THe YeAT- . - e 9, 650 76 3,070 2, 230, 000

.



PLATTE RIVER BASIN 215

Monthly discharge of North Platte River below Whalen, Wyo., for the year ending
September 30, 1924

Discharge in second-feet .
Month Run-ofﬁ 1tn
Maximum | Minimum | Mean | 2cre-iee
5,880 507 1,020 62, 700
691 239 510 30, 300
414 51 2711 16, 700
318 140 224 . 13,800
800 338 494 -28, 400
. 2,250 191 495 30, 400
8,810 704 5, 240 312, 000
8, 580 2,180 5,720 352, 000
3,960 | 351 2, 680 159, 000
3,420 |- 2,290 2,770 170, 000
2,290 1,810 2,010 124, 660
2,540 180 1,270 75 600
8,810 51 | 1,900 | 1,370,000

NORTH PLATTE RIVER AT VAUGHN, WYO.

Locarion.—In sec. 2, T. 24 N., R. 62 W., at highway bridge 1 mile south of
Vaughn siding on the Burlington Railroad, and 4 miles west of Torrington,
Goshen County. Nearest tributary, Rawhide Creek, enters 5 miles up-
stream.

DraiNAGE AREA.—Not measured.

RECORDS AvAlLABLE.—March 31 to September 30, 1924.

GagE.—Vertical staff fastened to pile bent of bridge; read by E. D. Moine.

CHANNEL AND cONTROL.—Channel somewhat shifting. No well-defined control.

Diversions.—Adjudicated diversions for 1rr1ga.tlon of 20,500 acres by North
Platte River between Orin and Vaughn gaging stations; exclusive of dlver§-
sions by the United States Bureau of Reclamation.

ReguraTioN.—Discharge represents chiefly effect of Pa,thﬁnder Reservoir.

CooreraTiON.—Complete records furnished by United States Bureau of Recla-
mation.

Daily discharge, in second-feet, of North Platie River at Vaughn, Wyo., for the
year ending September 30, 1924

’

Day Oct. Apr. | May | June | July | Aug. | Sept.

3,450 | 2,860 | © 2,380
3,450 | 2,860 | 2,380
3,200 | 2,740 | 2,380
3,140 | 2,610 | 2,380
3,140 | 2,610 | 2,380
2,740 | 2,760 | 2,380
3,140 | 2,610 | 2,160
3,450 | 2,490 | 2,260
3,140 | 2,610 2 380
3,000 | 2610, . 2,380
3,000 | 2,610 [ 2,860
3,000 | 2,740 | 3,290
3,140 | 2,740 | 3,450
3290 | 2,610| 3
3,240 | 3,610 | 2,3
3,140 | 2,610 | 2,380
3,140 | 2,490 | 2,260
3,140 | 2,380 2,160
2,140 [ 2,260 | 2150
3,140 | 2,300 | 1,980
3,140 { 2,260 | 1,800
2,860 | 2,160 | 1,720
2,740 | 2,380 | 1,720
2,610 | 2.160 | 1,720
2,610 | 2,610 1,650
2,740 | 2,160 | 1,650
2,80 | 2,160 | 1,650
2,860 | 2,380 | 1,650
2,860 | 2,380 | 1,380
2,860 | 2,380 | 1,200
2 2,380 | _..

S NoOTE.—Figures have been changed slightly to conform to computation rules used by U S. Geological
urvey.
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Monthly discharge of North Platte River at Vaughn, Wyo., for the year ending
September 30, 192/

Discharge in second-feet R i
un-off in
Month acre-feet

Maximum | Minimum | Mean

11,100 1,260 5, 850 348, 000

11, 600 2,860 6,770 416, 000
5,780 2,240 3,680 219, 000

3,450 2, 610 3,040 187, 000

2,860 2,160 2, 500 154, 000

3,450 1,200 2,180 130, 000
.................................. 1, 450, 000

NORTH FORK OF NORTH PLATTE RIVER NEAR WALDEN, COLO.

Location.—In sec. 29, T. 9 N., R. 80 W., at Norrell ranch, one-fourth mile above
mouth and 7 miles west of Walden, Jackson County.

DRAINAGE AREA.—168 square miles (measured on topographic map and special
map in Bulletin 596).

RECORDS AVAILABLE.—OQOctober 1, 1923, to September 30, 1924. From May 14,
1904, to October 31, 1905, station maintained several miles above, near
Higho. A number of tributaries enter between the two stations.

. GaGE.—Bristol- float-type water-stage recorder on left bank referred to vertical
staff; inspected by Anton Verner.

DISCHARGE MEASUREMENTS.—Made from footbridge or by wading.

CHANNEL AND CONTROL~—Bed composed of gravel and sand; control at gravel
bar about 150 feet below, which shifts. Banks subject to overflow during
high water.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 1.99 feet at noon June 15 (discharge, 416 second-feet). Minimum
discharge probably occurs during winter.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

REcuLaTION.—Diurnal fluctuation during spring from alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge . relation shifts at intervals. Rating curve fairly
well defined. Operation of water-stage recorder satisfactory except for
short periods, as explained in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table mean daily gage height
obtained by inspection of recorder graph; shifting-control method used
October 3 to November 14. Records good except for periods of missing
gage heights, for which they are fair.

CoOoPERATION.—Station maintained in cooperation with State engineer of
Colorado.

Discharge measuremenis of North Fork of North Platle River near Walden, Colo.,
during the year ending September 30, 192}

Gage Dis- Gage Dis- Gage | Dis- -
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
071 % J—. 0.72 60 || June 14_....____ 1.90 386 || Aug.30.-e-a-.-. 0.28 3.6
May 15........ .62 75 1| July 25, ... . 56 63
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Daily discharge, in second-feet, of North Fork of North Platte River near Walden,
Colo., for the year ending September 30, 192/

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
65 132 306 119 8 35
65 151 212 112 72 27
63 166 146 101 69 25
67 220 69 24
64 207 262 96 73 23
63 166 194 117 70 21
59 127 223 142 63 21
56 119 182 159 62 20
56 123 146 15656 62 21
56 95 114 117 60 21
11 62 112 91 112 60 23
12, 66 123 130 105 56 27
13 ——- 59 115 231 106 55 30
14 55 359 57 29
) 1 S, 56 72 402 79 59 26
) L S, 55 140 67 352 85 55 19
R 55 88 67 288 114 51 21
b1 S, 49 85 74 248 106 48 24
19. 57 91 80 237 82 45 24
. | TSI [ 3 T 108 2 200 76 44 24
21 - 50 155 74 144 72 44 24
22 50 202 72 132 63 43 24
23 55 |occanaan 207 142 128 59 42 24
2 55 231 123 134 63 46 23
25 52 164 108 144 67 46 23
26. 56 108 180 146 66 4 24
27 52 112 300 138 72 41 25
28 83 |occaeaos 96 | - 259 121 88 36 24
29 ... - 54 | . __.. 103 204 117 82 32 24
30. 56 119 265 114 76 32 23
5 RN 57 | 207 |ooo.. 80 34 oo

Note.—No gage-height record Oct. 1, 2, 28-30, Apr. 10-16, Sept. 10-15, and 20-32; discharge based on
e?qupaﬂson with flow of the North Platte near Walden. Records discontinued Nov. 15 to Apr. 9 because
of ice.

Monthly discharge of North Fork of North Platte River near Walden, Colo., for the
year ending September 30, 192/

i in nd-feet
. Month Discharge in second-fee! Run-off in
Maximum | Minimum | Mesn acre-feot
]

October_.. 67 48 57.0 3, 500
November 1-14 62 49 56.5 1, 540
April 10-30. 320 85 149 6,210

ay. 300 67 142 8,730
June. el - 402 91 195 11, 600
July - 159 59 95.4 5,870
August .- ———- 84 32 53.4 3,280
September. . 35 19 2.1 1,430

ROARING FORK NEAR WALDEN, COLO.

LocatioN.—In sec. 10, T. 8 N., R. 81 W., at highway bridge 114 miles above
mouth and 11 miles southwest of Walden, Jackson County. Nearest
tributary, Beaver Creek, enters 1 mile above.

DRAINAGE AREA.—84 square miles (measured vn topographic sheet and geologic
map in Bulletin 596).

RECORDS AVAILABLE.—May 14, 1904, te October, 1905; October 1, 1923, to
September 30, 1924.

Gaage.—Bristol float-type water-stage recorder at left abutment of bridge referred
to vertical staff; ingpected by Miss Hazel Trumbull.

Di1sCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CoNTRoL.—Bed compesed of gravel. Contrel 50 feet below gage;
slightly shifting,

63482—28——15
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EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 3.73 feet at 6 a. m. June 15 (discharge, 790 second-feet) ; minimum
discharge probably occurs during winter,

1904-1905; 1924: Maximum discharge, that of June 15, 1924; minimum
stage recorded during period, 1.02 feet (old datum) August 15, 1904 (dis-
charge, 2 second-feet). ;

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter. :

REeGULATION.—Diurnal fluctuations during spring, caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve .fairly well
defined. Operation of water-stage recorder only fairly satisfactory. Daily
discharge ascertained by applying to rating table mean daily gage height
obtained by inspection of recorder graph. Records fair.

CooreEraTION.—Station maintained in cooperation with State engineer of
Colorado,

Discharge measurements of Roaring Fork near Walden, Colo., during the years
ending September 30, 1923 and 1924

Gage Dis- : Gage Dis- Dis-
Date height | charge Date height | charge charge
1923 Feet Feet | Sec.ft. Secft.
Aug. 10 - 0.95 112 84 || July 25 39.4
Oct. 1. 74 3.62 754 || Aug. 20.8

Daily discharge, in second-feet, of Roaring Fork near Walden, Colo., for the year
ending September 30, 1924

Day Oct. | Nov. ! Apr. | May | June | July | Aug. | Sept.

141 350 103
156 220 95
172 163 71
104 220 68

135 535 62
150 417 56
160 338 50
170 196 44
150 156 38
167 165 40
161 133 38
244 110 38
249 114 38
300 116 38
395 116 49
450 116 44
425 116 46
410 112 46
300 ... 45

NoTE.—No gage-height record Apr. 14-19, 21, 25-20, May 8-13, 17-21, 26-31, June 1, 2, 4-6, 8-13, July 24,
and July 30 to Aug. 2; discharge based on comparison w th flow of North Platte River near Walden. No
record Oct. 2-25; readings discontinued Dec. 1 to Apr. 12,
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Monihly discharge of Roaring Fork near Walden, Colo., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean .
October .......................................................................... 27 1, 660
November ..o 39 20 28. 4 l,'ﬁ‘%g
............................ 167 5,9
197 12,100
316 18, 800
55.1 3,390
30.6 1,880
21 1, 250

Nore.—Mean discharge for October and September estimated.
MICHIGAN CREEK AT WALDEN, COLO.

Locarion.—In NW. 14 sec. 21, T. 9 N., R. 79 W., at highway bridge, half a mile
north of Walden, Jackson County. Nearest tributary, Illinois Creek, enters
114 miles downstream.

DRAINAGE AREA.—185 square miles (measured chiefly on topographic maps).

RECORDS AVAILABLE.—May 9, 1904, to October 31, 1905; May 1, 1923, to Sep-
tember 30, 1924.

Gage.—Chain gage fastened to downstream handrail of bridge; read by A. A.
Williams.

DISCHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND CcoNTROL.—Bed composed of sand and gravel; control at small
rapids 50 feet downstream, which shifts slightly. Banks not subject to over-
flow except during ice gorging in spring.

EXTREMES OF DIsCHARGE.—Mazximum stage recorded during year, 2.85 feet at
7 p- m. June 16 (discharge, 780 second-feet); minimum stage recorded,
0.62 foot from August 28-31 (discharge, 4 second-feet).

1904-1905; 1923-1924: Maximum stage recorded, 3.3 feet at 9 a. m.
June 10, 1923 (discharge, 1,070 second-feet); minimum discharge recorded,
that of August 28-31, 1924.

I¢e.—Stage-discharge relation seriously affected by ice.

Diversions.—Water diverted for irrigation of several thousand acres from
Michigan Creek and tributaries above station. During 1924, 1,670 acre-
feet diverted from Michigan Creek to Cache la Poudre Basin above station.

RecuraTioN.—Diurnal fluctuation during spring from alternate melting and
freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve well
defined. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table, using shifting-control
method May 26 to June 13. Records good.

CoOPERATION.—Station maintained in cooperation with State engineer of
Colorado.

Discharge measuremenis of Michigan Creek at Walden, Colo., during the year
ending September 30, 1924

1 !
Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet Sec.t. Feet | Sec.ft. Feet | Sec.-ft.
Oct. B8 camea | 1.02 40.7 || June 12____ 2.06 328 || July 25 ... 1.00 36.8
May 14 ... 1.50 137 June 4._.. 2. 56 610 i Aug.80 ... .62 4.9
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Daily discharge, in second-feet, of Michigan Creek at Walden, Colo., for the year
ending Sepiember 30, 192/

Day Oct. | Nov. | Apr, | May | June | July | Aug | Sept.
56 80 252 188 25 8
40 115 240 157 23 7
40 138 276 141 21 6
46 184 370 125 21 &
50 202 395 103 21 6
54 43 | 160 400 135 20 b5
49 135 415 133 19 5
49 115 135 16 6
49 415 167 16 7
52 76 294 135 16 9
68 43 82 276 133 16 - 10
66 44 | 94 312 128 16 9
63 31 307 120 405 92 17 8
59 32 500 135 600 86 16 5
63 35 594 117 690 80 19 5
59 40 330 117 738 76 16 7
57 46 184 110 708 16 8
49 61 130 130 92 15 12
59 63 115 130 545 65 13 13
57 57 133 133 520 65 12 12
4 57 157 128 361 52 11 12
59 59 194 133 307 50 8 13
61 50 252 157 302 9 13
57 45 302 164 272 43 8 12
b4 40 216 130 236 37 8 10
66 35 133 | - 202 236 36 8 12
66 35 110 450 32 7 17
56 30 92 490 256 5 17
52 28 84 465 32 4 15
50 26 78 370 216 30 4 17
65 256 - 31 [ 71 S

NoTE.—Stage-discharge relation affected by ice Nov. 14-16, 23-30; discharge based on temperature and
gage-height records. Records discontinued Dec. 1 to Apr. 12,

Monthly discharge of Michigan Creek at Walden, Colo., for the year ending Sep-
tember 30, 192/

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
68 40 55.3 3,400
65 26 45.0 2, 680
594 8 217 7,750
490 76 174 10, 700
738 216 387 23, 000
188 30 88.7 5,450
25 4 13.9 855
17 5 9.7 577

ILLINOIS CREEE AT WALDEN, COLO.

LocaTioN.—In NW. 1{ sec. 29, T. 9 N,, R. 79 W., at highway bridge half a mile
southwest of Walden, Jackson County. Illinois Creek enters Michigan
Creek 114 miles downstream.

DRAINAGE AREA.—254 square miles (measured on special map in Bull. 596).

RECORDS AVAILABLE.—May 1, 1923, to September 30, 1924.

Gage.—Vertical staff attached to upstream end of bridge abutment; read by
George Post.

DISCHARGE MEASUREMENTS.—Made from single-span bridge or by wading
near by.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; eontrol at small
rapids, 75 feet downstream, which shifts at long intervals. Banks not sub-
jeet to overflow except during ice gorging in spring. B
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EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 2.9 feet at
5 p. m. May 29 (discharge, 675 second-feet); minimum stage, 0.42 foot
September 7 and 8 (discharge by indirect method, 0.3 second-foot).

1923-1924: Maximum stage recorded, 3.8 feet June 10, 1923 (discharge,
1,040 second-feet) ; minimum stage, that of September 7 and 8, 1924.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—Water diverted for irrigation of several thousand acres from
Illinois Creek and tributaries above station. )
ReGULATION.—Diurnal fluctuation during spring from alternate melting and
freezing of mountain snow. No artificial regulation. .
Accuracy.—Stage-discharge relation not permanent. Rating curve well defined.
Gage read to quarter-tenths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table, using shifting-control

method June 20 to September 30. Records fair.

CoorEraTION.—Station maintained in cooperation with State engineer of
Colorado.

Discharge measurements of Illinots Creek at Walden, Colo., during the year endiﬁg
September 30, 1924

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.~ft.
0.94 47.5 0.71 13.4
May 15 1.02 57 .48 8.5
June 12._ 1. 62 200

e Estimated.

Daily discharge, in second-feet, of Illinois Creek at Walden, Colo., :for the year
ending September 30, 1924

PEPSP SSNNS SNPPN —mpp

Day Oct. | Nov. | Apr. May | June July | Aug. | Sept.
46 6.5 0.4
4 8.0 .3
42 8.0 .3
42 7.0 .4
42 6.0 .4
42 2.0 .3
43 2.0 .3
43 2.2 .3
58 2.0 .3
74 2.0 .3
61 2.0 .5
52 2.5 0
64| L5 0
56 L6 0
46 1.5 0
30 L5 5
42 L5 5
34 25 (1]
23 2.5 0

2.0 13
L0 0
1.2 0
1.5 1]
15 0
1.0 0
L0 0
1.0 0
1.2 0
1.2 0
1.0 0
1.0

Note.—No gage-height record July 4-7 and 20-23; discharge int%%olatqd. Stage-discharge relation
affected by ice; discharge not computed Nov. 13-30 and Apr. 6-12; readings discontinued Dec. 1 to Apr. 5.
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Monthly discharge of Illinois Creek at Walden, Colo., for the year ending September
30, 1924

Discharge in second-feet
Month . ngein
Maximnm | Minimnm | Mean

44 23 34.3 2,110

32 23 30.5 726

595 139 281 10, 000

635 64 173 10, 600

565 59 269 16, 000

74 6 33.2 2,040

8 1 2.49 153

11 3 3.46 206

BIG CREEEK AT BIG CREEK RANGER STATION, WYO.

LocaTioN.—In see. 32, T. 13 N., R. 81 W., at Big Creek ranger station, 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 May 2, 1913, to September
30, 1924,

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 Mrs. E. M. Higby. 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.
Control at gage, which is on riffle; slightly shifting at long intervals. Right
bank subject to overflow at stage-of 3.3 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 2.82 feet at 11 p. m. June 14 (discharge, 714 second-feet); minimum
stage probably occurred during winter.

1913-1924: Maximum discharge, 1,300 seeond-feet on June 23, 1917, from
comparison with flow of Encampment River; minimum sta,ge recorded, 1.10
feet September 2, 1915 (discharge, 5 second-feet).

IcE. —Stage-dlscharge relation seriously affected by ice; observations discon-
tinued during winter.

DiversioNs.—No adjudicated diversions from Big Creek above station in Wyo-
ming, but below, diversions for irrigation of 6,600 acres. In Colorado,
Independence ditch diverts from Big Lake to North Platte drainage basin
approximately 80 second-feet, usually from June 1 to July 10 each year.
A considerable part of this returns to Big Creek as seepage. Storage filing
for 27,548 acre-feet in Big Lake, which supplies Independence ditch.

ReaurarioN.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve used Octo-
ber 1-10 and curve used May 7 to September 30 are both well defined.
Operation of water-stage recorder satisfactory except for periods as explained
in footnote to table of daily discharge. Daily discharge ascertained by
applying to rating table the mean daily gage height obtained by inspection
of recorder graph; shifting-control method used May 7 to June 8. Records
good except for periods of missing gage heights, for which they are fair.
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Discharge measurements of Big Creek at Big Creek ranger station, Wyo., during the
year ending September 30, 192/

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.+ft. Feet Sec.-ft.
Oct. 4 . 0.75 34.0 || June 13__ oo o. 2.28 477

May 14 ... 132 161 JUlY 26ceeceacminnccacacan .79 43.2

Daily discharge, in second-feet, of Big Creek at Bzg Creek ranger station, Wyo., for
the year ending September 30, 1924

Day Oct. | May | June | July | Aug. Sept.1 Day Oct. | May | June | July | Aug. | Sept.
208 | 134 42 20 |} 16 eaf e 195 | 548 67 35 17
270 | 122 18 || 170 |eaeeee 231 | 485 65 31 16
281 118 33 16 || 18. - 247 | 429 62 29 17
330 [ 111 30 16 | 19 o eees 244 | 365 54 26 *18
351 109 31 16 || 20 .o oo ]|emeaen 247 | 330 26 19
393 | 107 31 16 45 25 20
437 | 111 30 16 42 25 21
393 | 113 28 16 41 25 23
3565 | 107 28 16 45 25 23
330 94 28 18 44 22 23
340 88 32 22 42 20 2
420 92 36 24 42 20 22
50| s4| 35| 22 45| 2| 2
615 76 35 20 45 20 22
615 73 38 18 4 20 22

42 20 |-eeeeo

NoTE.—No gage-height record May 1-6, 21, 30, 31, June 9-12, 20, 21, Aug. 11, 25, Sept. 2, 13-15, 18-22, and
24-29; discharge based on comparison with flow of North Platte River near Northgate. Records discon-
tinued Oct. 11 to Apr. 30 because of ice.

Monthly discharge of Big Creek at Big Creek ranger station, Wyo., for the year
ending September 30, 192/

Discharge in second-feet
Month Rauc?o-?fge};n
Maximum | Minimum | Mean
33 28 313 621
300 88 202 12, 400
615 137 337 20, 100
134 41 74.6 4, 590
42 20 28.6 1,760
24 16 19.4 1,150

FRENCH CREEK NEAR FRENCH, WYO.

LocarioN.—In sec. 5, T. 14 N., R. 81 W, at Jenkins ranch, 214 miles southeast
of French, Carbon County. No tributary between station and mouth, 2
miles below. '

DRAINAGE AREA.—60 square miles (measured on topographic map).

REecorps AvaiLaBLE.—April 30, 1911, to June 30, 1924, when station was dis-
continued.

Gage.—Vertical staff located at left abutment of highway bridge, used since
June 2, 1920; read by Mrs. Mary 8. Jenkins. Original gage, 1 mile up-
‘stream, read until April 10, 1918, when it was used at point 480 feet down-
stream from present loeation. No determined relation between different
gages.



224 SURFACE WATER SUPPLY, 1924, PART VI

DiscHARGE MEASUREMENTS.—Made from 2-span bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of large boulders. Control located 50
feet downstream; shifting. Left bank subject to overflow at extreme high
water,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.88 feet at
6 p. m. June 14 (discharge, 1,370 second-feet); minimum stage, 0.50 foot
April 13 and 14 (discharge, 10 second-feet).

1911-1924: Maximum discharge recorded during period, 1,680 second-feet
June 10-13, 1921 (gage height, 3.0 feet); minimum stage, 1.18 feet (old gage)
April 1, 1915 (discharge, 6 second-feet).

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

Diversions.—Adjudicated diversions for irrigation of 660 acres from French
Creek and tributaries above station. '

REGuLATION.—Alternate melting and freezing of mountain snow caused diurnal
fluctuation during spring of year; no artificial regulation.

Aecuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined. Gage read to hundredths twice daily. Daily discharge ascertained
by shifting-control method. Records fair.

The following discharge measurements were made:
October 5, 1923: Gage height, 0.78 foet;:discharge, 29.1 second-feet.
May 16, 1924: Gage height, 1.52 feet; discharge, 230 second-feet.

Daily discharge, in second-feet, of French Creek near French, Wyo., for the year
ending September 30, 1924

Day Oct. | Nov. | Apr. | May | June Day Oct. | Nov. | Apr. | May | June
24 799

32 308 754

56 343 518

56 319 444

62 362 336

_______ 54 350 324
....... 52 336 207
..... 54 350 297
....... 54 336 202
....... 65 343 292
.| 103 330 286
....... 134 280 265
195 240 245

210 200 225

210 190 190

190 ...

Monthly discharge of French Creek near French, Wyo., for the year ending September

30, 1924
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

49 31 33.7 2,070
35 34 3.1 1,010
43 10 19.9 710
362 24 196 12, 100
1,160 190 521 31,000
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ENCAMPMENT RIVER AT ENCAMPMENT, WYO.

LocatioNn.—In sec. 6, T. 14 N., R. 83 W., at lower end of smelter grounds at
"Encampment, Carbon County. Nearest tributary, North Fork, enters
1 mile above.

DRrAINAGE AREA.—219 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AvAILABLE.—May 16 to September 30, 1900; May 2, 1911, to August 31,
1924, when station was discontinued.

GAGE.—Chain on left bank at old tailing flume which crosses river; read by
Evert Dotson. Prior to June 6, 1912, gage was located 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
shift at long intervals. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet at
8 a. m. June 14 (discharge, 1,760 second-feet); minimum discharge, 14
second-feet from August 28 to 31.

1911-1924: Maximum discharge recorded, 4,680 second-feet May 29,
1900 (gage height, 8.5 feet); minimum discharge, 3 second-feet on July 24,
1919 (gage height, 3.40 feet).

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

Diversions.—Three irrigation ditches divert water at point 1 mile above the
station. Water is also diverted below station. Adjudicated diversions for
irrigation of 9,100 acres from Encampment River and tributaries.

ReguraTioN.—Diurnal fluctuation during spring from alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation practically permanent during 1924.
Rating curve well defined. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records fair.

The following discharge measurements were made:

October 4, 1923: Gage height, 4.08 feet; discharge, 70 second-feet.
May 17, 1924: Gage height, 6.27 feet; discharge, 1,150 second-feet.
August 26, 1924: Gage height, 3.49 feet; discharge, 15.5 second-feet.
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Daily discharge, in second-feet, of Encampment River at Encampment, Wyo., for the
year ending September 30, 192/

Day Oct. | Nov. | May | June | July | Aug. | Sept.

Nore.—No gage-height record July 23 to Aug. 2, Aug. 4-7, 14, 16, and 29-31; discharge interpolated.

Monthly discharge of Encampment River at Encampment, Wyo., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October._.._......_... . —— 201 45 ; 8L3 5, 000
November 1-3 74 40 60 357
May 16-31 1,630 1,080 | 1,380 43, 800
June..._. 1,630 248 903 w58, 700
July. 248 30 99.4 [ 6,110
August.. 28 14 17.5 1,080

JACK CREEK AT MATHESON RANCH, NEAR SARATOGA, WYO.

Locarion.—In sec. 36, T. 17 N., R. 86 W., at Matheson ranch, 14 miles south-
west 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, 1924,

GagE.—Vertical staff at left abutment of wagon bridge 1,000 feet below ranch
house; read by Miss Eva Frisby.

Di1scHARGE MEASUREMENTS.— Made from wagon bridge or by wading.
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CHANNEL AND coNTROL.—Bed composed of mud. Control 100 feet downstream
at small rapids, which are slightly shifting. Banks subject to overflow at
stage of 3.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.1 feet at
7 a. m. May 23 (discharge, 136 second-feet); minimum stage, 0.60 foot for
several days during August and September (discharge, 1.4 second-feet).

1913-1917; 1919-1924: Maximum discharge, 330 second-feet at 10 a. m,
June 10, 1921 (gage height, 4.4 feet); minimum discharge, creek dry August
18-23, 1919, } i

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

Diversions.—Adjudicated diversions for irrigation of 7,100 acres from Jack
Creek, practically all below station.

REeauLaTIiON.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined.
Gage read to half-tenths twite daily. Daily discharge ascertained by shifting-
control method, except period April 1 to June 20, when mean daily gage
height was applied directly to rating table. Records fair.

The following discharge measurements were made:

October 5, 1923: Gage height, 0.98 foot; discharge, 6.6 second-feet.
May 18, 1924: Gage height, 2.50 feet; discharge, 90 second-feet.
August 27, 1924: Gage height, 0.62 foot; discharge, 1.5 second-feet.

Daily discharge, in second-feet, of Jack Creek at Matheson ranch, near Saratoge,
Wyo., for the year ending September 30, 1924

Day Oct. | Nov. | Apr. | May | June | July | Aug. Sept
9.2 9.2 10 15 65 18 2.8 1.4
6.7 7.9 10 19 56 14 3.2 1.4

11 9.2 13 30 47 15 2.8 1.4
22 6.7 41 32 48 17 3.1 1.4
6.5 6.7 35 53 50 15 3.2 1.4
11 6.7 47 50 52 9.0 2.8 1.4
14 6.7 35 38 55 9.0 2.8 15
7.9 6.7 68 35 56 7.7 1.4 1.4
6.7 6.7 47 30 25 6.5 14 1.8
12 6.7 38 30 56 6.5 1.9 3.1
7.9 12 25 44 62 6.5 2.5 3.4
14 12 28 56 82 6.5 3.0 1.9
6.7 6.7 32 53 85 5.4 1.9 1.4
9.2 6.7 30 62 113 4.4 2.5 21
6.7 6.7 2 56 113 4.4 3.1 1.7
71 92 4.4 20 1.4
113 85 2.7 19 1.7
106 78 3.4 1.9 2.8
106 65 3.4 1.9 3.1
120 62 2.7 1.9 3.6
113 56 3.3 1.4 2.6
120 52 3.2 1.4 1.9
128 37 3.6 1.4 1.7
113 37 3.6 1.4 L6
92 34 2.7 1.4 1.6
106 22 2.7 1.4 3.2

113 p.2% 2.7 1.7 3.1
99 2 3.0 1.7 4.0
88 24 2.7 1.6 6.1
85 20 2.7 1.7 4.0
65§ 3.2 1.4 ool

Note.—No gage-height record June 4-7; discharge interpolated. Records discontinued Nov. 16 to Mar.
31 because of ice.
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Monthly discharge of Jack Creek at Matheson ranch, near Saratoga, Wyo., for the
year ending September 30, 192/

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

22 4.6 8.39 516
12 6.7 7.82 232
68 7.4 25.3 1,510
128 15 72.3 4,450
113 20 55.9 3,330
18 2.7 6.29 387
3.2 14 2.08 128
6.1 14 2.30 137

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 Medlcme 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 3, 1917; May 1, 1919, to
November 10, 1924,

Gage.—Vertical staff on downstream side of left abutment; read by Mrs. S. W.
Johnson. Gage used during 1911 and 1912 located 600 feet upstream and
referred to different datum.

DiIsCHARGE 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 period Oectober 1,
1923, to November 10, 1924, 4.3 feet at 7.30 a. m. June 16 (discharge, 1,620
second-feet); minimum stage, river dry from August 27 to September 10,
1924,

1911-1917; 1919-1924: Maximum stage recorded, 5.4 feet at 7.30 a. m.
June 23, 1917 (discharge, 2,810 second-feet); minimum discharge, river
fréquently dry during summer.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-

. tinued during winter.

DiversionNs.—Adjudicated diversions for irrigation of 19,600 acres from Medicine
Bow River above station.

Rraurarion.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined. Gage read to hundredths twice daily. Daily discharge ascertained
by shifting-control method except October 1 to November 15, 1923, when
mean daily gage height was applied directly to rating table. Records
fair,

The following discharge measurements were made:
May 11, 1924: Gage height, 1.98 feet; discharge, 174 second-feet.
June 21, 1924: Gage height, 2.37 feet; discharge, 298 second-feet.
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Daily discharge, in second-feet, of Medicine Bow River near Medicine Bow, Wyo.,
for the period October 1, 1923, to November 10, 1924

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov.
) I, 36 38 100 166 200 | 166 1.8 0
P AU 32 50 150 153 313 | 140 1.8 0
. I, 32 67 200 254 361 | 100 1.8 0
L S 32 67 300 322 493 68 1.8 0
T 32 53 400 209 622 52 1.8 0
T 36 53 786 234 705 52 1.8 0
S 62 545 213 772 44 1.8 0
- O, 37 56 890 176 672 44 1.8 0
O ] 32 53 | 1,120 160 493 37 1.8 0
10 o 32 46 381 166 580 25 2.3 0
) N I 36 50 371 1V6 685 21 3.2 .2
12 e eeemaae] 33 53 194 327 772 16 3.2 1.8
b b T 31 53 361 391 ] 1,020 13 1.8 1.8
b L S, 28 53 666 428 | 1,360 11 1.8 1.8
b U S, 26 62 533 401 | 1,440 8 1.8 3.2
16 e 26 213 533 | 1,200 7 .8 3.2
) (I 26 |ocaaeo- 107 635 | 1,200 7 1.8 3.2
18 e 24 |oooeian 114 685 | 1,080 7 1.8 3.2
) e R, 22 oo 90 718 799 4.7 1.8 4.1
20 el 22 oo 90 738 466 7 1.8 4.7
-3 SN 22 |oeaenas 114 765 327 4.7 1.8 8
___________________ 25 |cccees 213 718 356 4.7 18 8
b 24 | 276 718 396 4.7 1.8 8
24 s 28 |oemeao 254 622 449 4.7 1.8 4.7
................... 38 |ecoamaae 114 610 438 4.7 1.4 4.7
26 e ) U RN 102 622 386 3.2 .2 4,7
.1 (R 46 |oeeeeoe 143 698 322 3.2 0 8
b 53 |occnos 107 718 276 1.8 0 10
20 - 46 | ..o 143 592 246 1.8 0 10
B0 e 38 176 476 206 1.8 0 10
31._... 38 - 371 1.8 [ I P

Note.—No gage-height record Apr. 1-5; discharge based on comparison with records for Sage Creek.
Records discontinued Nov. 16 to Apr. 5 because of ice.

Monthly discharge of Medicine Bow River near Medicine Bow, Wyo., for the period
October 1, 1923, to November 10, 192/

Discharge in second-feet
Run-off in
Month o-feet
Maximum | Minimum | Mean | 2C€ré-iee
1923
October..... 53 22 32.3 1,990
67 38 54.4 1, 620
1,120 90 308 18, 300
765 1563 454 27, 900
1,440 206 624 37,100
166 1.8 28.0 1,720
3.2 0 1.52 93
10 0 3.38 201
72 12 37.8 2,320
November 1-10. .. R 42 30 34.0 674
= SAGE CREEK ABOVE PATHFINDER RESERVOIR, WYO.

LocaTtioN.—In sec. 3, T. 26 N., R. 84 W, at footbridge at Vivion 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, 1924.

Gage.—Vertical staff 5 feet a,bove footbndge at left bank; read by Otto Bennard.
Gage reset to new datum May 10, 1924.

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 are
overflowed at stage of 6.5 feet.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.73 feet (old
datum) at 6 p. m. April 7 (discharge, 1,180 second-feet); minimum stage
recorded, —0.04 foot (new datum) on several days during August and
September (discharge, 0.2 second-foot).

1915-1924: Maximum stage during 1924; minimum discharge, no flow

July 6-8, 1921.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-

tinued during winter.

Diversions.—Adjudicated diversions for irrigation of 3,100 acres from Sage
Creek and tributaries, all above station.

ReauraTIiION.—None,

Accuracy —Stage-discharge relation changed April 12. Rating curve used
October 1 to April 12 and curve used May 10 to September 30 both fairly
well defined. Gage read to quarter-tenths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table.

good.

Records

Discharge measurements of Sage Creek above Pathfinder Reservoir, Wyo., during the
year ending September 30, 1924

Gage Dis- Gage Dis-
Date height | charge | . Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
Oct, 22cccneocoomaee 1.85 17.5 || JuDe 20- cvece oo cmemceme 0.10 C L0
May 10 e emeaceeeee e, 98 49.4 || AUg. 28 e eaeane —.04 .2

s Gtage reset to new datum.

Daily discharge, in second-feet, of Sage Creck above Pathfinder
the year ending September-30, 1924

Reservoir, Wyo., for

i

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
65 60 0.6 0.6 0.2
70 57 5 .5 .3
80 46 .5 .5 .3
90 40 .5 .6 .2
100 39 .5 .6 .2
90 39 .4 .6 .3
80 37 .4 .6 .2
70 39 .4 .6 .2
60 33 .5 .6 .2
51 27 .6 .5 .3
54 18 .6 .6 .5
53 8 .5 .6 B
50 4 5 .5 B
55 2 .5 .6 .9
51 2 .4 .6 1
51 1 .4 T .6 1
53 1 .5 .5 1
57 1 .5 .3 1
63 1 .5 2 2
57 1 .5 .3 2
59 1 .5 .2 2
57 1 .5 .2 2
54 1 .B 3 3
51 1 .8 .3 3
43 1 .5 .2 3
38 1 .5 .3 3
41 1 .6 .2 4
39 1 .6 .3 4
45 1 .5 .3 3
52 1 .5 .3 2
60 .6 PR 2 PR,

NorteE.—Gage washed out by flood on April 12. No gage-height record Apr. 18 to May 9; discharge
based on comparison with flow of Canyon and Bates Creeks. Observations discontinued Dec. 9 to Mar.

28 because of ice.
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Monthly discharge of Sage Creek above Pathfinder Reservoir, Wyo., for the year
ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October . 40 14 2.9 1, 530
November. .o e 22 13 17.8 1, 060
December 1-8........ - 16 13 13.8 219
April_ ... __ 1,040 23 219 13,000
100 38 59.3 3, 650
............................... 60 1 15.5 922
6 .50 31
6 2 .43 26
....................................... 4 1.39 83

DEWEESE CREEK NEAR ALCOVA, WYO.

LocatioNn.—In see. 18, T. 27 N., R. 84 W., at Weaver ranch, near entrance of
creek into Pathfinder Reservoir, Carbon County, and 21 miles southwest of
Alcova, Natrona County.

DRAINAGE AREA.—41 square miles (measured on base map of Wyoming; scale,
1 : 500,000).

RECORDS AVAILABLE.—March 4, 1917, to September 30, 1924.

DiversionNs.—Adjudicated diversions for irrigation of 308 acres from Deweese
Creek above station.

CooreRrATION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Deweese Creek near Alcova, Wyo., for the year
ending September 30, 1924

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
1L7119.0( 87| 17| 0.4 0.4 1.9 0.4 0.4 0.9

17201} 7.3 L7 .4 .5 2.5 .4 .4 .9

1.7 {180 59} 1.7 .4 5 2.5 .4 .4 .9

1001160 45| 1.7 .4 .6 2.5 4 .4 .9

856|142 3.1 L7 .4 .6 2.5 .4 .4 .9

1301481 2.4 2.0 .4 .7 2.5 .4 .4 .9

1801154 17| 22 .4 .7 2.2 .4 .4 .9

24.6 | 16,01 2.0 2.5 .4 .8 2.0 .4 .4 .9

24,6 (16,8 | 2.3 23 .4 .8 L7 .4 .4 .9

22.8 (159 2.5 2.1 .4 .8 L7 .4 .4 .9

b & 184|150 2.0 1.9 .4 .9 17 .4 .4 .9
) b, 14.2 142 16| L7 .4 .9 1.7 .4 .4 .9
| & S 170 (142 1.3 1.2 .4 .9 1.7 .4 .4 .9
) T S 18.0 | 14.2 .9 .8 .4 .9 1.7 .4 .4 .9
Y5 219|142 | L4 .4 .4 .9 1.7 2 3 .9

NotEe.—Gage read about three times weekly and discharge interpolated.

Monthly discharge of Deweese Creek near Alcova, Wyo., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
. Run-off in
Month acre-feet
Maximum | Minimum { Mean
April_.co.... vemmmmemcmmann 24.6 8.5 16.9 1,010
DL K- PR 20.1 10.1 14.8 910
8.7 .9 2.60 155
2.5 .4 1.03 63
.4 4 .40 25
.9 4 .82 . 49
The Perioqd. . - - oot mmeen et e e e 2,210
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SAND CREEK NEAR ALCOVA, WYO.

Location.—In sec. 25, T. 28 N., R. 85 W., at Weaver ranch, 20 miles southwest
of Alcova, Natrona County. No tributary between station and Pathfinder
Reservoir, the flow line of which is half a mile below.

DrAINAGE AREA.—70 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AvAILABLE.—April 1, 1915, to September 30, 1924.

GageE.—Vertical staff; read by Dee Burch.

DiversioNs.—Adjudicated diversions for irrigation of 2,000 acres from Sand
Creek, all above station.

CooprerATION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Sand Creek near Alcova, Wyo., for the year
ending September 30, 1924

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July { Aug. | Sept.
26.0 | 18.2 {101 04| 0 5.1 12.4 | 5.1 0] 9.1 9.1
9.1]18.246.5 4| 0 5.1 60.5112.4 | 51 0] 51 9.1
46.5 | 35.1 | 12.4 410 5.1 36,1 (12,4 | 2.2 0] 51 9.1
46.5 | 36.1 | 18.2 400 5.1 36.1112.4| 22 0] 51 9.1
18.2 | 12.4 | 17.0 410 5.1 .2 1 12,4 | 2.2 0] 51 9.1
35.1112.4118.2 200 5.1 18.2 1 12.4 | 2.2 0] 51| 12.4
18.2 | 26.0 | 18.2 210 5.1 18.2 1124 | 11 04 51 9.1
18.2 13511 9.1 200 5.1 77.3 1 12.4 | 11 0] 51 9.1
18.2 | 77.3 | 9.1 .20 0 51 77.3 | 124 | L1 0| 51 9.1
18.2 1 77.3 | 9.1 .2 9.1 6.7 46.5 | 12.4 .6 0] 561 9.1
35.1|46.5| 9.1 .20 9.1 91 46.5 | 12.4 .4 0] 51 9.1
46.5 | 18.2 | 9.1 .20 91 9.1 26.0 | 12.4 .4 0] 51 9.1
46.5 [ 18.2 | 9.1 0 9.1 9.1 26.0 | 77.3 .4 0! &1 9.1
18.2118.2| 9.1 0 9.1 9.1 18.2 {101 .4 0| 51 9.1
77.3 1124 | 91| 0O 9.1 9.1 18.2 | 77.3 .4 0] 51| 12,4
...... 7.3 0] 6.1 |cacunn

Monthly discharge of Sand Creek near Alcova, Wyo., for the year ending Sep-
tember 30, 1924

Discharge in second-feet

. Run-off in
Month acre-feet
Maximum { Minimum | Mean
April 101 9.1 36.7 2,180
ay cmeemesaccacemnan 101 12.4 30.4 1,870
June____ 101 .4 1.0 655
July.__ eemmemcmecceaana -- .4 0 .11 7
August P 9.1 0 4. 52 278
September.._.._... 12.4 5.1 8.04 478
The period._ .o cectemcecvm——— - SO R 5,470
i

SWEETWATER RIVER NEAR ALCOVA, WYO.

Locarion.—In sec. 17, T. 29 N., R. 86 W., at Schoonmaker ranch, 27 miles
west of Alcova, Natrona County. Backwater from Pathfinder Reservoir
reaches a point 5 miles below. Nearest tributary, Dry Creek, enters 6 miles
below.

DRAINAGE AREA.—2,270 square miles (measured on base map of Wyoming;
scale, 1:500,000).

RECORDS AvAILABLE.—August 28, 1913, to September 30, 1924.

Gage.—Vertical staff on left bank at old bridge abutment 200 feet above foot-
bridg e; read by Mrs. W. W. Grieve. )
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DiscHARGE MEASUREMENTS.—Made from footbridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel; control located 25 feet down-
stream at small rapids which change during high water. Banks are high
and not subjeet to overflow,

Ice.—Stage-discharge relation seriously affected by ice; observations dis-
continued during winter.

Diversions.—Adjudicated diversions for irrigation of 12,000 acres from Sweet-
water River above station. The original diversions below station have
been destroyed by Pathfinder Reservoir.

ReguraTion.—None,

CoorERrATION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Sweetwater River near Alcova, Wyo., for the
year ending September 30, 1924

Day Apr. | May |Jure |July | Aug. | Sept. )[ Day Apr. | May |June| July | Aug.| Sept.

) 115 | 1,440 | 896 | 182 37 12 4,000 802 | 444 47 17 15
b J—— 110 | 1,380 | 866 | 176 36 12 3 802 | 469 72 16 15
[ S 110 | 1,330 | 818 | 173 35 12 2,270 860 | 484 72 15 15
[ TR 190 | 1,270 | 786 | 163 32 12 1, 500 946 | 472 72 14 16
[ P, 338 | 1,220 | 741 | 154 30 12 1,850 | 1,020 | 458 67 13 16
[ T 651 | 1,160 | 736 | 147 27 13 2,680 | 1,100 | 448 60 12 16
i (R, 1,360 741 | 134 26 13 2,270 | 1,080 | 438 55 11 16
| . 1, 590 933 { 731 | 122 24 13 1,850 | 1,120 | 422 50 11 17
¢ S 1,930 878 | 688 | 117 21 13 1, ,080 | 403 48 10 17
10 oo 1, 940 823 | 651 60 21 14 |1 25.._...__| 2,030 921 | 393 47 10 17
) 5 S 1,830 868 | 621 13 21 14 || 160 .| 1,940 860 | 378 46 10 19
2. ... 2,270 813 | 570 24 21 14 -| 1,620 798 | 257 46 10 19
18 0 758 | 472 18 14 -| 1,600 860 | 213 44 11 21
) T 4,000 703 | 436 24 17 14 -1 1,550 201 44 17 21
) 1 R, 4, 000 721 438 88 17 15 -1 1,490 | 1,000 | 194 gg g 21

Nore.—No gage-height record Apr. 1-4, 12, 14-18, 20-23, 28-30, May 1-13, July 7, Aug. 16-23, 25-31, Sept.
1-10, and 12-22: discharge based on high-water mark and comparison with North Platte River above
Tr}atshﬁ.Gnde{ Isteservoir. Tigures have been changed slightly to conform with computation rules used by

. 8. Geol. Survey.

Monthly discharge of Sweetwater River near Alcova, Wyo., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month - acre-feet
Maximum { Minimum | Mean
4,290 110 1, 840 109, 000
1,440 703 983 60, 400
896 194 529 31, 500
182 24 82.3 5, 060
37 10 18.6 1,140
21 12 15.3 910
The Period.. oo meraecceee [ PSRN SRR 208, 000

HORSE CREEK NEAR ALCOVA, WYO,

Locarion.—In sec. 22, T. 30 N., R. 85 W., at highway bridge near Bothwell
ranch, 16 miles west of Alcova, Natrona County. 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).

REcoRrDS AvaiLABLE.—March 23, 1915, to September 30, 1924,

63482—28——16 ’
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Gage.—Vertical staff on right bank at lower side of bridge; read by Mrs. Archie
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 discon-
tinued during winter.

Diversions.—Adjudicated diversions for irrigation of 770 acres from Horse

Creek.
CoorerAaTION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Horse Creek near Alcova, Wyo., for the year ending
September 30, 1924

Day Abr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July |A ug. | 8ept.
6.2 1.0{ 15 0.5 44| 24 21 0.5 2.0
6.2 L0| L6 .5 60| 23| 2.1 .5 2.0
6.2 1L.1| L6 .5 6.0] 2.2 2.1 .5 2.0
56 LOo| L7 .5 6.0 2.0 2.0 .5 2.0
481 L0 1.8 .5 48 1.8 L9 .5 2.0
4.8, 1.0| 2.0 .5 3.8| Lb6| L8 .5 2.0
40| L3} 20 .5 50| L2 .8 1 2.5
3.8 L5] 2.0 .5 44| 12| L6 .5 2.5
3.2 1.7 .8 .5 4.8 L2| LS .5 2.5
29| 1.8 L6 .5 54| LO| 1.4 .5 2.4
2.8, L8| LO 2.4 44| 1.0} 1.4 .5 2.5
2.7 20| LO 3.0 4.4 11| L5 .5 2.5
2.7 2.1 1.0 2.0 61| LO| L4 .5 2.5
2.8 2.1 LO 2.0 6.8/ 10| 1.4 .5 2.5
2.4 2.2 .5 2.0 9.0 LO| L4 .5 2.5

10.4 1.4 P 5 PR,

Norte.—No gage-height record Apr. 1-8, 13, and 14; discharge based on comparison with records of flow of
near-by streams

Monthly discharge of Horse Creek near Alcova, Wyo., for the year ending Septem-

ber 30, 1924
Discharge in second-feet
Run-off in
Month acre-feet
Mazximum | Minimum | Mean

506 16 84.3 5,020
16 3.8 8. 54 525
6.2 1.0 2.77 165
2.2 .8 1. 56 96

2.0 .5 .94
3.0 .5 1. 69 101
................... 5,960

CANYON CREEK NEAR ALCOVA, WYO.

Locartion.—In sec. 2, T. 28 N., R. 85 W., at Irvine ranch, 12 miles southwest of
Alcova, Natrona County. No tnbutary between station and Pathfinder
Reservoir, the flow line of which is a mile below gage.

DRAINAGE AREA.—54 square miles (measured on base map of Wyommg; scale
1:500,000).

RECORDS AVAILABLE.—April 1, 1915, to September 30, 1924.

Gaae.—Vertical staff; read by F. J. Irvine.

Diversrons.—Adjudicated diversions for irrigation of 1,330 acres from Canyon
Creek and tributaries, all above station.

'
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REeGuLATION.—None.
CoorEraTION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Canyon Creek near Alcova, Wyo., for the year
endmg September 30, 1924

o~
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Monthly discharge of Canyon Creek mear Alcova, Wyo., for the year ending
September 30, 1924

Discharge in second-fsét
Run-off in
Month | acre-feet
Maximum | Minimum { Mean

AP e cce e ————— ———— 530 4.7 118 7,020
ay.-. 9.0 11 3.03 186
June. . ———- 3.0 0 .62 37
B 1/ .6 0 04 2
August —— .0 0 0 0
September. « oo e 1.0 0 42 25
The Period. cn e cen{smme e - 7,270

BATES CREEK NEAR CASPER, WYO.

Locarion.—In sec. 12, T. 31 N,, R. 82 W,, nea,r mouth of creek, 21 miles south-
west of Casper, Natronsa County

DRAINAGE AREA.—383 square miles (measured on base map of Wyoming; scale,
1: 500,000).

RECORDS AVAILABLE.—April 10, 1916, to September 30, 1924.

Diversions.—Adjudicated diversions for irrigation of 7,000 acres from Bates

" Creek and tributaries, all above station.

CooPerATION.—Daily-discharge record furnished by United States Bureau of

Reclamation.



236 SURFACE WATER SUPPLY, 1924, PART VI

Daily discharge, in second-feet, of Bates Creek near Casper, Wyo., for the year end-
ing September 30, 1924

May | June| July | Ang. | Sept. Day Apr. | May |June | July | Aug.|Sept.
2,580 L5} L6} 1§ L5 (| 16._...-{ 2,610 118 1.8 L&!| L& 1.8
2,400 1.5 1.6| L5 1.5 85 1.5§| 1.68) L& 1.8
2,220 L8| 16| L& 1.5 85 1.6 1L.5| 15 1.8
2,040 L5} 15| 1§ 1.5 118 1.5 1.8 L& 1.8
1,700 L5 1.5| 16 1.5 118 .67 16 L5 1.8
1,530 1.5 1.5] LS 1.5 60 1.6 1.5 1.8 1.8
1,340 1L.6) 1.5} 1.5 1.5 85 L5 L&) L& 1.8
1, 140 1.5 1.8 1.8 1.8 60 7.0| 1L.8| 15§ 1.8
980 1.5 | 1L5| 15 1.6 60 1.5 L8| 1.5 1.8
800 1.5| 1L.5] 1.5 1.5 43 1.5 1.6| L8 1.8
620 1§ L&| 15 1.6 43 1.5 16| L5 1.8
440 L5 L5 15 3.0 43 1.5 1.6 L§ 1.8
118 1.5| 1.5} L5 1.8 1.8) 1L5] L5} 1.5 1.8
225 1.5| 1.6| L& 1.8 1.8 1.8 | L& L5 1.8
170 L5 1L.6| 16 1.8 1.8 1.§| L8| 1.5 1.8
1.8 ... L5 1.5 feecena

Note.—No gage-height record Apr. 1-3, 15, 24-30, and May 1-11; discharge based on comparison with
records of flow of near-by streams. Figures have been changed slightly to conform to compntation rules
used by U. S. Geol. Survey.

Monthly discharge of Bates Creek near Casper, Wyo., for the year ending September
30, 1924

’

Discharge in second-feet R &
un-off in
Month acre-feet

Maximum | Minimum | Mean

1, 371 151, 000

e

Angust. .-
September. o ececcaaaen

MThe Perioq . .o ccece e cmm e mm o e | e mmm o am e em e e m e e e m——ammm e 189, 000

DEER CREEK AT GLENROCK, WYO.
LocarioN—In sec. 4, T. 33 N., R. 75 W., near mouth of creek at Glenrock,
Converse County.
DRAINAGE AREA.—216 square miles (measured on special map in Bulletin 626).
RECORDS AVAILABLE.—April 11, 1916, to September 30, 1924.
Diversions.—Adjudicated diversions, for irrigation of 6,600 acres from Deer
Creek and tributaries, all above station.
CooPERATION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Deer Creek at Glenrock, Wyo., for the year ending
September 30, 1924

June | July | Aug. Sept.i July | Ang. |Sept.
B4 32| 09| 04 0.3| 09| 58
134 3.2 .9 .4 .3 .9 5.8
120 2.8 .9 .4 .4 .9 5.8
91 1.8 .9 .4 .4 .4 5.8
85| 1.4 .9 .4 4 N 5.8
80 .9 .9 .4 .4 .4 5.8
80 .4 .5 .9 9 .4 4| 11
80 4 .9 .9 9 4 .4 9
80 .4 .9 .9 9 .7 .4 9
72 .4 .9 3.2 7. .4 4 9
59 .3 .9 5.8 8. .4 .4 9
37 .3 .9 5.6 4, .4 .4 9
32 .3 .9 5.8 3. .4 .4 9
32 .3 .9 58 1. .4 .4 9
32 .3 .9 5.8 3. .4 .4 9

164 .4 I 2 PR -




PLATTE RIVER BASIN 237

Monthly discharge of Deer Creek at Glenrock, Wyo., for the year ending September
30, 1924

Discharge in second-feet
Run-off in

Month acre-feet
Maximum | Minimum | Mean

N ) 5 | 4, 600 50 637 37,900
1Y% 5 R, 2, 560 164 852 52,
June. .oocoeemeaaas 134 1.8 43.7 2, 600
L 15 3.2 .3 .73 45
Aungust.__........ - .9 .4 .68 42
September 11.0 .4 5.16 307
The period.-..... ammceemmmcem—ae SN [ S TN HST 93, 300

BOXELDER CREEK NEAR CAREYHURST, WYO.

Locatios.—In sec. 7, T. 33 N., R. 73 W., near mouth of creek, 114 miles east of
Careyhurst, Converse County.

DRAINAGE AREA.—202 square miles (measured on special map in Bulletin 626).

REcorps avaiLABLE.—May 17 to October 31, 1911; April 9, 1916, to September
30, 1924.

Diversions.—Adjudicated diversions for irrigation of 9,200 acres, from Boxelder
Creek and tributaries, all above station.

CooPERATION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Bozelder Creek near Careyhurst, Wyo., for the
year ending September 30, 1924

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
25| 2.5) 115 535 461 46| 2.5] 2.5| 46
251 25| 1.5 296 498 4.6 2.5| 265 46
25| 25| 1.5 206 392 4.6 25| 25| 46
2.5 2.5 18 296 392 4.61 25| 2.5 46
2.5 25| 18 268 392 46| 25| 25| 46
251 25| 22 215 426 4.6 25| 2.5 46
25 42| 22 498 392 25] 2.6 25| 46
2.5 25| 29 800 461 25| 25| 2.5 46
2.5 25| 29 886 461 2.5 19| 25| 48
251 25 29 392 360 25| 25| 25| 46
1.5| 2.5 | 37 268 360 26| 25| 2.6 46
25| 25| 44 206 360 25| 26| 25| 49
25| 2.6 46 268 328 25| 2.5|11.5| 46
25 25| 48 206 240 2.5 2.5 |11L.5]| 46
26| 2.5 46 268 215 2.8| 25|1L5| 46

U 3 . 1 S 2.5 [ 1L5 |-caace

Monthly discharge of Boxelder Creek near Careyhurst, Wyo., for the year ending
September 30, 1924

Discharge in second-feet R T
un-off in
Month acre-feet
Maximum | Minimum | Mean
1,350 37 357 21,200
1,060 216 438 26, 900
189 2.5 48.4 2,880
2.5 L5 2.45 151
1.5 2.5 3.72 229
49 1.5 37.0 2,200
The period JEURN AR FOPRIIPI AP 53, 600
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LA PRELE CREEX NEAR DOUGLAS, WYO.

Locarion.—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.—146 square miles (measured on special map in Bulletin 626).

REcoRDs AvAILABLE.—August 25, 1919, to September 30, 1924,

Gage.—Gurley water-stage recorder on right bank; inspected by F. E. Benway.

DiscEARGE MEASUREMENTS.—Made from cable 50 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of well-compacted sand and gravel.
Control 150 feet downstream at rapids which shift. Banks will be over-
flowed at stage of 6 feet, but entire flow passes under cable.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 9.1 feet at 10 p. m. April 14 (discharge, 685 second-feet); minimum
discharge, 1.3 second-feet September 5-7 (gage height, 3.33 feet).

1919-1924: Maximum stage from high-water mark of May 11, 1920, 11.4
feet (discharge, 1,220 second-feet); minimum diseharge recorded, 0.4 second-
foot on October 2, 1919 (gage height, 3.29 feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—Adjudicated diversions for irrigation of 2,840 acres from La Prele
Creek and tributaries, above station.

RecuLaTioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice for periods
during winter. Rating curve used October 1 to Marech 29 and July 1 to
September 30 and curve used April 12 to June 30 are both fairly well defined.
Operation of water-stage recorder satisfactory except for periods as explained
in footnote to table of daily discharge. Daily discharge ascertained by
applying to rating table mean daily gage height obtained by inspection of
recorder graph; shifting-control method used February 18 to March 29 and
May 16 to July 13. Records fair.

CoorreraTION.—Field data furnished by Douglas Reservoirs Co. Check meas-
urements made by United States Geological Survey.

Discharge measuremenis of La Prele Creek near Douglas, Wyo., during the year
ending September 30, 1924

Gage Dis- o Dis-
Date height | charge Date neight | charge
Feet Sec.-ft. Feet Sec.-ft.
DeC 4ol a4.46 36.6 || June 7 5.00 140
Feb. 29, oo 3.79 16.4 || July 17 3.50 3.9

s Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of La Prele Creek near Douglas, Wyo., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
39 24 20 15 231| 154] 11 2.4 17
37 27 20 16 35| 144 9 2.4 1.6
36 28 31 22 18] 375| 138 8 2.2 1.6
35 37 21 25| 434| 135 7 2.4 1.4
32 25 24 30| 468 133| 7 2.6 1.3
32 22 40| 372| 136 6 2.8 1.3
31 20 22| 100| 304 | 138 6 3.4 1.3
30 32 22| 200| 269| 126| 6 3.4 1.5
30 22| 20| 214 15| 5 3.4 1.8
30 22| 280 | 182 101 5 2.2
28 221 260 | 182 80| 4.4 3.2
27 22| 254| 209 94| 4.2 3.6
25 21 431] 230 82| 4.4 3.6
26 30 20 544 | 235 69| 4.0 3.6
26 3 24 20| 437 235 48| 4.2 3.6
27 19 20| 256 | 261 2| 40 3.6
28 18 20 188 | 298 36| 3.8 3.6
30 18 20| 147! 202 351 4.4 3.6
31 17 21| 132] 316 33| 5.0 3.6
33 18 22| 12| 3% 32| 4.4 2.7 3.6
33 16 23| 146 308 29| 4.0 3.4
33 15 22| 263| 279 24| 3.4 3.4
33 33 17 18| 330 292 20| 4.0 3.2
33 32 24 16| 308 | 295 18| 7.8 2.8
33 37 22 24 16| 178 | 249 18] 11 2.8
33 33 33 23 13| 176 237 16| 66 3.4
33 33 32 18 4| 169| 227 14| 34 3.8
33 16 15 182 201 12| 3.2 4.0
33 30 30 16 15| 208| 175 121 3.0 4.2
20 0 {  eee--- 15 192! I 11| 28| 20 4.2
E: U0 O | B ) R AU 1.3 g 2.6 L9 |eecooe-

Norte.—Stage-discharge relation affected by ice, discharge based on temperature and gage-height records,
two discharge measurements, and observer’s notes; Oct. 30to Nov. 23, Nov. 28-30, Dec. 4-25, and Deo. 28
to Feb. 15. No gage-height records Oct. 21-26, Mar. 30 to Apr. 11, and Aug. 10-29; discharge based on
comparison with record of flow of Sage Creek. Braced figures give mean discharge for periods indieated.

Monthly discharge of La Prele Creek near Douglas, Wyo., for the year ending
’ September 30, 1924

Discharge in second-feet
Month prevte
Maximum | Minimum | Mean
314 1,930
30.2 1, 800
3L9 1, 960
23.3 , 430
24 19.3 1,110
24 19.6 1,210
544 198 11, 800
468 269 16, 500
154 68.5 4,080
11 5.31 326
3. 2.67 164
4. 1.3 2.88 171
The year .. ... iciacccaeeeae. O, 544 1.3 58.5 42, 500
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LA PRELE CREEK NEAR FETTERMAN, WYO.

Location.—In sec. 9, T. 33 N., R. 72 W., near mouth of creek, 4 miles from
Fetterman, Converse County

DRAINAGE AREA.—227 square mlles (measured on base map of Wyommg, scale,
1 : 500,000).

RECORDS AVAILABLE.—April 23 to August 5, 1916; April 1 to September 30, 1918;
April 1, 1923, to September 30, 1924.

Diversions.—Adjudicated diversions for irrigation of 14,600 acres from La
Prele Creek and tributaries.

CoorErATION.—Daily-discharge record furnished by United States Bureau of
Reclamation. -

Daily discharge, in second-feet, of La Prele Creek near Fetterman, Wyo., for the year
ending September 30, 1924

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.

) SR, 53 | 331 4.5 112 1.8 4.5 || 16 oo 346 | 44 12| 1.8| 8 8
Dol 53 | 331 4.5 |12 1.8 4.5 (|17 ... 346 | 29 12 1.8 8 8
S, 53 | 331 3.7 12 1.8 4.5 ) 18 cooon 316} 20 81 18|12 8
4oL 53 | 331 4,512 1.8 4.5 19 ... 3311 29 8| 45|12 8
[ S, 53 | 331 8 12 1.8 4.5 || 20 -oeoe- 331 ] 28 12| 45| 8 8
[ R, 53 | 331 8 12 4.5 4.5 346 | 23 12| 45| 8 8
Y 53 | 331 45| 8 7.3 4.5 346 | 17 12| 4.5 8 8
- T, 53 | 331 45| 45| 8 4.5 346 | 17 12 1.8] 8 8
9 . 53 | 331 1.8 45| 8 4.5 362 | 17 12| 457 8 8
0. 53 | 331 1.8 45 8 8 346 | 17 12| 45| 8 8
1. 53 | 331 1.8 45| 8 8 26 oo 346 | 17 8! 45| 8 8
120 ... 94 | 331 1L8) 45 8 8 by PR, 346 | 17 8] 45| 8 8
13 L 156 | 331 1.8 L8| 8 8 - S 334 4.5 8] 45| 8 8
14 . 196 | 331 1.8| 1.8| 8 8 209 ... 331 4.5 12| 1.8 8 8
15 . 315 | 815 8 1.8 8 8 [ 80—, 331 4.5 12| 1.8 8 8
F:3 SN R, 4.5 |cceeee 1.8 4.5 ...

Monthly discharge of La Prele Creck near Fetterman, Wyo., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum L Minimum | Mean

April 362 53 | 215 12,800
May- 331 4.5 | 169 10,400
June. 12 1.8 7.37 439
July. 12 + 1.8 5.19 319
August_._.__.__ 12 1.8 7.01 431
September. . . 8| 4.5 6.95 414
et A { .......... 1 24,800

WAGONHOUND CREEK NEAR LA BONTE, WYO.

Locarron—In sec. 16, T. 31 N., R. 71 W., at Eastman ranch, near mouth of
creek, 3 miles east of La Bonte, Converse County.

DRAINAGE AREA.—125 square miles (measured on special map in Bulletin 626).

RECORDs AvAILABLE.—April 11, 1916, to September 30, 1924.

Diversions.—Adjudicated diversions for irrigation of 2,600 acres from Wagon-
hound Creek and tributaries, all above station.

CooprErATION.—Daily-discharge record furnished by United States Bureau -of
Reclamation.



PLATTE RIVER BASIN 241

Daily discharge, in second-feet, of Wagonhound Creek near La Bonle, Wyo., for the
year ending September 30, 1924

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
15 129 21| 0.5 0.5 0.5 180 52 1 12 0.5 1.0 0.5
18 | 204 21 .5 .5 .5 129 52 | 12 .5 .5 .5
42 1 192 21 .5 .5 N 112 51| 6 .5 .5 .5
33| 246 21 .5 .5 .5 112 521 6 2.0 .5 .5
42| 217 12 .5 ] .5 112 52| 6 .5 .5 .5
29 | 169 12 .5 .5 .5 112 33| 4 .5 .5 .5
47 | 129 12 .5 .5 ] 120 3 6 ] .5 .5
75 57 12 .5 .5 .5 246 47| 6 .5 .5 ]
57 | 104 12| 6.0 .5 .5 372 3| 6 .5 .5 .5
69 75 12 .5 .5 .5 69 33 .5 .5 .5 .5

129 63 12 ) ) .5 57 33 .5 .5 .5 .5
129 21 12 .5 .5 .5 89 21 .5 .5 .5 .5
192 63 12 .5 .5 .5 104 12 .5 .5 .5 .5
627 52 12 .5 .5 .5 129 12 .5 .5 .5 .5
766 52 12 .5 .5 .5 129 %S]i .5 g g .5

Monthly discharge of Wagonhound Creek near La Bonte, Wyo., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month " acre-feet
Maximum | Minimum [ Mean
April 766 15 145 8,630
May. - - 246 12 75.5 4,640
June. . 21 .5 9.43 561
JObY . e 6.0 .5 .73 45
August, 1.0 .5 .52 32
September. . .5 .5 .50 30
The period. .. - 13,900

LA BONTE CREEK NEAR LA BONTE, WYO,

LocatioNn.—In see. 15, T. 31 N., R. 71 W, at Soden ranch near mouth of creek,
2 miles east of La Bonte, Converse County.

DrAINAGE AREA.—302 square miles (measured on special map in Bulletin 626).

RECORDS AvaiLABLE.—April 12, 1916, to September 30, 1924,

Diversions.—Adjudieated diversions for irrigation of 4,100 acres from La Bonte
Creek and tributaries, all above station.

CooreraTiON.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Dazly discharge, in second-feet, of La Bonte Creek near La Bonte, Wyo., for the year
ending September 30, 192/,

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
.
) I, 451 340 ) 206 6 2 1 340 751 1 2 1
b S 54| 440! 186 | 2 2 1 403 64| 2 2 1
| SR 64 563 | 186 1 2 1 310 45| 2 2 1
[ S 87 651 ] 166 ) 1 2 1 340 36| 3.2 2 2¢
[ S 114 651 | 166 | 1 2 1 340 28| 2 2 2
130 563 | 166 | 1 2 1 310 28| 2 2 2
480 | 147 21 2 1 280 21} 1 2 2
310 | 403 | 147 21 2 1 280 21| 2 2 2
340 130 1 2 1 280 21} 2 1 2
206 | 310 130 1 2 1 228 21 2 2 2
340 %11 2 1 206 10| 2 2 2
191 | 340 871 1 2.4 1 206 6| 2 1 2
130 | 371 871 1 2 1 206 2| 2 1 2
748 | 340 871 1 2 1 206 21 2 1 2
606 | 340 )1 2 1 206 6, 2 1 2
228 Joceen- 2 ) O P,
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Monthly discharge of La Bonte Creek near La Bonte, Wyo., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet

Maximum | Minimum | Mean

HORSESHOE CREEK NEAR GLENDO, WYO.

Locarion.—In sec. 26, T. 29 N, R. 68 W., at Hauf ranch, near mouth of creek,
4 miles southeast of Glendo, Platte County.

DrAINAGE AREA.—203 square miles (measured on base map of Wyoming; scale,
1:500,000).

REcorDs AvAlLABLE.—April 16, 1916, to September 30, 1919; April 1, 1921, to
September 30, 1924, ,

Diversions.i—Adjudicated diversions for irrigation of 6,440 acres from Horseshoe
Creek and tributaries, all above station. -~

CooreraTION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Horseshoe Creek near Glendo, Wyo., for the year
ending September 30, 1924

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
210 | 168 7 3 3 182 20 3 3 1
210 | 168 7 3 1 168 12 3 3 1
287 | 155 7 3 1 168 12 3 3 1
319 | 155 7 3 1 240 12 3 3 1
352 | 118 7 3 1 168 12 3 3 1

I 335 | 118 7 3 1 182 17 3 3 1
225 3 3 1 168 17 3 3 1
271 86 3 3 1 155 17 3 3 1
255 67 3 3 1 155 17 3 3 1
225 42 3 3 1 130 12 3 3 1
210 42 3 3 1 118 12 3 3 1
210 29 3 3 1 118 2 3 3 1
182 29 3 3 1 118 12 . 3 3 1
196 29 3 3 1 118 12 3 3 1
196 29 3 3 1 118 12 3 3 1

210 |...... 3 [ 20 IO

Monthly discharge of Horseshoe Creek near Glendo, Wyo., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
i Run-offin
Month acre-feet
Maximum | Minimum | Mean
335 22 186 11,100
352 118 200 12,300
168 12 51.3 3,050
7 3! 3.8 234
3 3 3.0 184
3 1 1.1 65
FOREUIRN SRR R, 26, 900




PLATTE RIVER BASIN 243

' COTTONWOOD CREEK NEAR WENDOVER, WYO,

LocaTioNn.—In sec. 16, T. 27 N., R. 67 W., near mouth of creek, 134 miles south
of Wendover, Platte County.

DRAINAGE AREA.—159 square miles (measured on map in Bulletin 626).

REcCORDS AVAILABLE.—April 19, 1916, to September 30, 1924.

Diversions.—Adjudicated. diversions: for. irrigation of 2,500 acres from -Cotton-
wood Creek and tributaries, all above:station.

CooprERATION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Cottonwood Creek near Wendover, Wyo., for the
year ending September 30, 192}

Day Apr. | May | June | July { Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
8L |56 221 22| 22 9.6 6.4 22| 22| 22
2 63 221 2.2 2.2 9.6 6.4 2.2 2.2 2,2
63 63 2.2 | 2.2 2.2 6.4| 64| 22| 2.2 2.2
63 |63 22| 22| 2.2 6.4 6.4 2.2| 22| 2.2
63 63 22| 2.2 2.2 6.4 64| 22| 2.2 2.2
63 63 2.2 2.2 2.2 6.4 6.4 2.2} 2.2 2.2
50 56 2.2 2.2 2.2 6.4 64| 2.2 2.2 2.2
63 |39 22| 22| 2.2 80| 64| 22| 22| 22
50 |39 22 22| 22 64| 6.4 2.2 2.2 22
39 |30 22| 22| 2.2 6.4 6.4| 22| 22| 22
39 23.2]1 2.2 2.2 2.% 6.4 6.4 2.2 2.2 2.2
30 23.21 4.3 2.2 2.2 6.4 6.4 2.2 2.2 2.2
23 23.2| 22| 2.2 2.2 6.4| 6.4 2.2} 2.2 2.2
17.8 1 13.2 | 2.2 | 2.2 2.2 64| 22 2.2| 2.2 2.2
178 6.4 2.2 | 2.2 2.2 6.4 6.4 22| 2.2 2.2

44.0 | _____ 2.2 2.2 )......

Monthly discharge of Cottonwood Creek near Wendover, Wyo., for the year ending
September 30, 192/

Discharge in second-feet
- Run-off in
Month acre-feet
Maximum | Minimam | Mean
640 13.2 127 7, 560
81 6.4 28.5 1,750
63 2.2 23.9 1,
4.3 . 2.2 2.27 140
August___. 2.2 2.2 2.20 135
September. _ i ceiiiieaen - 2.2 2.2 2 20 131
The POriOf - mm e oo e e | 11,100
3

LARAMIE RIVER NEAR GLENDEVEY, COLO.

Locarion.—In SW. 14 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
September 30, 1924.

Gage.—Bristol float-type water-stage recorder installed April 26, 1919, at right
bridge pier to replace Bristol pressure gage used previously; moved 40 feet
downstream September 27, 1923, and referred to new datum and new con-
trol; inspected by R. A. Mosier.

DiscHARGE MEASUREMENTS.— Made from four-span bridge or by wading.

CHANNEL AND coNTRoL.—Bed composed of boulders and sand. Control is
boulder riffle located 50 feet below bridge; practically permanent.
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EXTREMES OF DISCHARGE.—Maximum stage during year, 3.7 feet at 3 a. m.
June 15 (discharge, 1,100 second-feet); minimmum discharge occurred during
winter.

1904-1905; 1910-1924: Maximum stage recorded, 4.55 feet (old datum)
on June 9, 1923 (discharge, 2,240 second-feet); minimum stage recorded,
1.5 feet (old datum) on February 14-15, 1911 (discharge, 5 second-feet).

Ice.—Stage-discharge relation seriously ‘affected by ice; observations discon-
tinued during winter.

Diversions.—Water diverted for irrigation of 200 acres from Laramie River
above station. In addition, a total of 15,100 acre-feet were diverted during
1924 from the Laramie Basin to that of the Cache la Poudre.

ReguraTioN.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder satisfactory except for short
periods as explained in footnote to table of daily discharge. Daily discharge
ascertained by applying to rating table the mean daily gage height obtained
by inspection of recorder graph except as noted in footnote to table of daily
discharge. Records good.

The following discharge measurements were made:

May 26, 1924: Gage height, 2.30 feet; discharge, 388 second-feet.
June 18,.1924: Gage height, 2.85 feet; discharge, 651 second-feet.
July 23, 1924: Gage height, 0.90 foot; discharge, 57 second-feet.

Daily discharge, in second-feet, of Laramie River near Glendevey, Colo., for the year
ending September 30, 1924

Day Oct. | Apr. | May | June | July | Aug. | Sept.

81 250 221 57 3¢
100 295 208 51 35
118 355 174 48 . 38
120 405 154 45 37
139 490 150 46 33
130 575 148 47 28
105 590 156 44 25
100 560 164 41 24

90 444 134 40 27
105 408 124 39 38
140 500 122 40 45
165 640 113 39 40
210 805 107 38 34
275 984 98 40 29
300 974 87 40 28
322 870 84 33 26
354 755 | 99 32 26
366 700 99 30 37
354 655 84 34
304 458 78 26 28
301 358 71 25 31
319 382 64 26 34
343 382 59 26 32
287 390 60 26 32
362 336 59 28 29
435 315 59 30 31
362 273 60 31 31
304 241 66 30 31
257 244 70 26 33
232 238 63 24 34
232 ool 59 26 fowuaooo-

Norg.—No gage-height record Oct. 8-13, 22-31, May 1, 2, 8-16, and Juune 1-6; discharge based oun com-
parison with flow of Laramis River near Jelm. Bracad figure shows mean discharge for period indicated.
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Monthly discharge of Laramie River near Glendevey, Colo., for the year ending
: September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet

T
Maximum Minimum} Mean

42 34 l 37.9

2,330

435 81| 236 14, 500
984 238 | 496 29, 500
21 59 106 6,520
57 2 35.7 2,200
45 % 32.1 1,910

LARAMIE RIVER NEAR JELM, WYO.

Location.—In sec. 15, T. 12 N., R. 77 W, just below highway bridge at Boswell
ranch, a quarter of a mile below Colorado-Wyoming line, 4 miles south of
old Jelm, Albany County. Stuck Creek enters 1 mile upstream.

DRAINAGE AREA.—297 square miles (measured on topographic maps).

REcorDs AvaiLABLE—May 7, 1911, to September 30, 1924. From June 22,
1904, to October 31, 1905, station maintained at Decker ranch, half a mile
south of State line. Records at two stations comparable, as there are no
tributaries or diversions of importance between them,

Gace.—Bristol float-type water-stage recorder on right bank 30 feet downstream
from bridge; inspected by Mrs. C. D. Oviatt. Datum unchanged since
station was established.

DiscHARGE MEASUREMENTS.— Made from two-span bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel. Control a short distance
downstream; slightly shifting at long intervals. Left bank is overflowed
at gage height 3.0 feet; flow passes through three well-defined high-water
channels.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 3.55 feet at 9 a. m. June 15 (discharge, 2,160 second-feet); mini-
mum discharge occurred during winter.

1904-1905; 1911-1924: Maximum stage, 4.15 feet at 8 p. m. June 9, 1923
(discharge, 4,200 second-feet) ; minimum stage recorded, 1.8 feet September
22-24, October 4-8, 18-23, 28-31, 1905 (discharge, 22 second feet).

Ice.—Stage-discharge Telation seriously affected by ice; observations dis-
continued during winter.

Diverstons.—Water diverted for irrigation of 3,000 acres between Jelm and
Glendevey stations.

REeqULATION.—Diurnal fluctuation during spring caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve well
defined. Operation of water-stage recorder fairly satisfactory except for
periods as explained in footnote to table of .daily discharge. Daily dise
charge ascertained by applying to rating table the mean daily gage height
obtained by inspection of recorder graph; shifting-control method used
June 20 to August 27. Records good except for periods of missing gage
heights, for which they are fair.

The following discharge measurements were made:

May 24, 1924: Gage height, 2.53 feet; discharge, 689 second-feet.
June 17, 1924: Gage height, 3.30 feet; discharge, 1,550 second-feet.
July 24, 1924: Gage height, 1.22 feet; discharge, 97 second-feet.
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Daily discharge, in second-feet, of Laramie River near Jelm, Wyo., for the year end-
ing September 30, 1924

Day Oet. | Nov. | Apr. | May | June | July

114 560 361

128 646 338

161 780 313

230 856 281

266 950 270

244 | 1,080 | 281 83 |oeconn

224 | 1,280 203 (i3 P

241 1, 300 334 72 61

210 | 1,030 | 274 79 |oeeeeeee

206 980 234 6 |oeeae-

250 | 1,000 | 238 76 |oeoeeee

361 1, 340 220

48 | 1,730 193

502 | 2,000 168

524 | 2,020 146

590 | 1,710 146 (15 20 —

660 | 1,560 171 62 | ...

788 | 1,230 180 60 |-._..-

7721 1,120 165 60 .. _.

732 788 140 55 1ol

756 732 107 55 toeean

788 708 109 56 [ocamannn

865 632 102 56 f.cemmaan
625 100 86 |.oooaio-

780 572 98 855 |ceoooan

892 542 981 48 |___._.__

910 497 98 45 |-

756 458 100 45 62

676 431 108 67

611 410 100 42 69

584 |-ooooaao 96 42 .

s " > s
Nore.—Stage-discharge relation affected by ice Oct. 29 to Nov. 1, Nov. 4, 5, 7, 14-22, 27, 29, and 30; dis-
charge based on temperature and gage-height record. No gage-height record July 18-20, July 29 to Aug. 3,
and Aug. 28-31; discharge based on comparison with flow of Laramie River near Glendevey. No record
Dee. 1 to Apr. 26, Sept. 1-7, and 9-27.

Monthly discharge of Laramie River near Jelm, Wyo., for the year ending Septem-
ber 30, 1924

Discharge in second-feet
Run-off in
Month - acre-fect
Maxiimum |'Minimum | Mean

.................................................. 105 54 76.9 4,

............................................... 37 75.9 4, 520
___________________________________________ 126 107 112

_________________________________________ 910 114 5156 31, 700

________________________________________ 2, 410 989 3
_________________________________________ 361 96 |* 189 11, 600
....................................... 92 42 64.6 3,970
....................................................................... s 60 3,570

= Estimate based on a comparison with flow of Laramie River near Glendevey and near Woods.

LARAMIE RIVER AND PIONEER CANAL NEAR WOODS, WYO,

LocatioNn.—In see. 36, T. 14°N.; R. 77 W., at diversion dam for Pioneer Canal,
2 miles from Woods post office, Albany County. Nearest important tribu-
tary, Fox Creek, enters 3 miles above.

DraiNAGE AREA.—418 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 16, 1912, to September 30, 1924. 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.

N
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Gage.—Bristol float type water-stage recorder, datum of which is crest of dam;
inspected by employee of Laramie Water Co. Bristol float type recorder
in Pioneer Canal at Johnson Bridge, 114 miles below intake; read by employee
ofe Laramie Water Co.

Di1scEARGE MEASUREMENTS.—Made from cable, 2,000 feet above dam. Measure-
ments of Pioneer Canal made at Johnson Bridge and this quantity is sub-
tracted 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 practically permanent. Banks
are high and will not be overflowed. Bed of canal composed of shale which
changes slightly; principal control at concrete drop, 1 mile downstream.

EXTREMES OF DISCHARGE.—Laramie River: Maximum stage during year from
water-stage recorder, 3.1 feet for several hours June 15 (discharge, 2,090
second-feet); minimum stage, 0.0 foot on July 20 (discharge, 1 second-
foot).

Pioneer Canal: Maximum stage during year from water-stage recorder,
2.26 feet on July 7 and 8 (discharge, 154 second-feet); minimum discharge,
practically zero during winter. Combined maximum discharge, 2,130 second-
feet on June 15; minimum discharge during winter.

1912-1924: Combined maximum discharge, 5,060 second-feet on June
10, 1923; minimum discharge occurred during winter.

Ice.—Stage-discharge relation affected by ice; records discontinued during
winter,

Diversions.—Water diverted for irrigation of 700 acres from Laramie River
between Jelm and Woods stations, exclusive of diversion by Pioneer Canal.

ReauLaTiION.—None, as pond above dam is too small to have any appreciable
effect on flow. Whenever canal head gates are closed, the discharge over
dam increases.

Accuracy.—Laramie River: Stage-discharge relation practically permanent;
operation of canal head gate has slight effect on gage. Operation of water-
stage recorder satisfactory. Daily discharge ascertained by applying to
rating table the mean daily gage height obtained by inspection of recorder
graph. Records excellent.

‘Pioneer Canal: Stage-discharge relation slightly shifting. Rating curve

- 'well defined.’ Operation of -water-stage recorder satisfactory except for short
periods as explained in footnote to table of daily discharge. Daily discharge
ascertained by applying to rating table the mean daily gage height obtained
by inspection of recorder graph; shifting-control method used May 31 to
July 10. Records good.

The following discharge measurement of Laramie River was made:
May 24, 1924: Gage height, 1.87 feet; discharge, 933 second-feet.
The following discharge measurements of Pioneer Canal were made:
May 7, 1924: Gage height, 0.67 foot; discharge, 13.9 second-feet.
June 17, 1924: Gage height, 1.65 feet; discharge, 87 second-feet.
Ju}y 28, 19214: G?Jge height, 1.40 feet;‘ discharge, 44.8 second-feet.
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Daily discharge, in second-feet, of Laramie River near Woods, Wyo., for the year
ending September 30, 1924

Day Oct. Apr. | May | June | July | Aug. | Sept.

982 250 48 8
1,110 231 39 10
1,110 T 203 28 9
1, 280 167 16 8
1,320 159 12 9
1,370 163 22 8
1, 500 171 6
1, 500 240 15 3
1,280 190 7 5
1,200 122 6 7
1, 240 114 8 25
1, 460 93 8 34
1, 640 73 12 30
1,860 52 18 18
2,040 | A 34 22 12
1,910 25 22 9
1,640 32 10 8
1,460 48 8 15
1,320 16 9 26
1,070 1 10 23
796 25 12 18
716 52 10 16
660 50 9 16
604 52 8 13
596 48 7 13
526 50 7 13
470 50 6 13
418 50 8 16
363 58 8 20
301 56 8 23
........ 52 [ 2N F—

Monthly discharge of Laramie River near Woods, Wyo., for the year ending Septem-

ber 30, 1924
Discharge in second-feet
. Run-off in
Month acre-feet
Maximum | Minimum | Mean
October 1-16. - e 125 67 91.2 2, 890
April 15-30 - 280 14 198 6, 280
1 SRR, 1,370 151 786 48, 300
June. 2, 040 301 | 1,120 66, 600
July ... 250 1 94.4 5, 800
August___ - 48 6 14.2 873
September. - ceicieceeanas 34 3 14.4 857

Daily discharge, in second-feet, of Pioneer Canal near Woods, Wyo., for the year
ending September 30, 192/

Day Oct. | May | June | July | Aug. | Sept. Day Oct. | May | June | July | Aug. | Sept.
16 12 37| 150 47 31 ) 16 o__ 13 17 93| 142 48 28
15 12 42| 150 47 30 || 17 oo 13 16 85| 143 48 28
14 13 40 | 150 47 33 || 18ucemcacnns 13 17 79| 14 48 29
15 13 42| 149 52 34 19 _________ 12 17 142 48 30
15 13 52| 150 64 31 || 200 oo. 12 17 96 | 136 37 31
15 14 81 | 150 61 30 || 21mmveu. 12 17 | 133 71 40 30
15 14 82 | 154 54 31 | 220 . 12 17| 132 43 40 29
15 15 80 | 154 52 32 || Boeeaaa o 14 16 | 132 44 39 28
14 14 791 153 53 31 || 24-noooeo. 19 16| 128 46 29
14 14 76 | 149 54 32 || 260l 18 16 | 128 46 39 29
14 14 77| 14 53 32 || 26-cccooao 18 17| 126 45 39 30
14 15 85 | 143 53 31| 27 ol 17 17 | 122 45 36 30
14 16 84 | 143 51 31 28 oas 17 17| 122 45 32 29
14 16 89 | 142 30 || 29 < _caaoC 18 17} 133 45 30 30
13 16 92 142 49 28 (1 30.a oo C 17 18 { 153 46 30

3 R 17 27 . 47 30 |-

NortE.—No gage-height record Oct. 16-19, 30, 31, May 1-6, 19-21, July 15-17, Aug. 18, 19, and 27; discharge
interpolated.
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Monthly discharge of Pioneer Canal near Woods, Wyo., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
19 12 14.8 910
27 12 15.8 972
153 37 92.6 5,510
154 43 111 6, 820
64 30 45.4 2,790
34 28 30.2 1, 800

Combined monthly discharge of Laramie River and Pioneer Canal near Woods,
Wyo., for the year ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October._. 140 | oe 100 6, 150
April 15-30. 285 149 203 440
May...... 1,390 163 802 49, 300
June_ I I 2,130 454 | 1,220 72, 600
July_ ... 400 94 206 12,700
Auvgust. ... 95 38 59.6 3, 660
September. .. 65 35 4.6 2, 650

LARAMIE RIVER AT TWO RIVERS, WYO.

Locarion.—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 a mile below.

DRAINAGE AREA.—1,290 square miles (measured on base map of Wyoming;
scale, 1:500,000).

RECORDS AvAILABLE.—May 1, 1911, to October 31, 1912; October 1, 1913, to
September 39, 1924. Station maintained by State engineer during 1913 and
1914.

GaGe.—Stevens water-stage recorder on left bank, 45 feet downstream from
bridge at site of Bristol gage used previously; inspected by J. W. Jones.
DiscHARGE MEASUREMENTS.—Made from cable 100 feet downstream from gage.
CHANNEL AND coNTROL.—Bed composed of sand and gravel; shifting at inter-

vals. No well-defined control. Banks are high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 5.4 feet on June 17 (discharge, 1,610 second-feet); minimum dis-
charge recorded, 9 second-feet from August 31 to September 7.

1911-1924: Maximum stage, 7.48 feet June 13, 1923 (discharge, 3,930
second-feet) ; minimum discharge, river dry from September 22-25, 1911.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Adjudicated diversions for irrigation of 29, 000 acres from Laramie
River between Two Rivers and Woods stations.

RecuraTioN.—Operation of ditches above station affects low-water flow.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined. Operation of water-stage recorder fairly satisfactory except period
July 25 to September 30, when staff gage; was read once weekly on account
of water being below intake. Daily discharge ascertained by shifting-
control method. Records fair.

63482—28 17
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Discharge measurements of Laramie River at Two Rivers, Wyo., during the year
ending September 30, 1924

Gage Dis- Gage Dis-
Date height charge Date height | charge

Feet Sec.-ft. Feet Sec.-ft.
May 7. 2.32 344 || June 36 oo 5.00 1,330
MaY 25 e 4,00 1,000 || July 29 - oo .84 17.4

Daily discharge, in second-feet, of Laramie River at Two Rivers, Wyo., for the year
ending September 30, 1924

Day Oct. | May | June | July | Aug. | Sept. Day Oct. | May | June | July | Aug. | Sept.
125 | 1,100 | 235 f___._|..eooo 62
140 | 1,000 | 201 54 13 oo
150 860 | 188 18 |oceaee 52
160 858 | 168 51
310 856 | 155 |oceeco|emuenn 46
350 854 | 140 42 (... 18
332 852 | 136 9 42
334 864 | 138 42 -
336 | 9387 138 | _____l...... 40 13 joooeee
339 952 | 142 15 35
319 920 | 120 30
312 80 | 107 25
319 856 92 20 23
380 | 1,040 75 13 18
443 | 1,140 68 18 :
18 2 T

NoTE.—No gage-height record May 1-6, 31, June 1, 2, 4-6, 11, 12, 18-20, July 25-28, 30 and 31; discharge
based on comparison with fiow of Laramie River near Woods.

Monihly discharge of Laramie River at Two Rivers, Wyo., for the year ending
September 30, 192/

Discharge in second-feet
Month Run-off in

acre-feet
Maximum | Minimum | Mean

May - 1,480 125 620 38,100
June... 1,470 . 212 848 50, 500
July. 235 18 87.0 5,350
August JEO RS R 14 861
SOPEOIRDOT - - e e et e me e emcemem e emmmm—nn 14 833

The period = 95, 600

NotE.—Mean discharge for August and September based on weekly staff gage readings.
LARAMIE RIVER AT FORT LARAMIE, WYO.

LocaTioN.—At highway bridge in sec. 28, T. 26 N., R. 64 W., at Fort Laramie,
Goshen County. No tributary of importance between station and mouth,
114 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, 1924.

Gage.—Vertical staff; read by G. E. Hudson.

DISCHARGE MEASUREMENTS.~—Made from highway bridge.

CHANNEL AND CONTRoL.—No data.

EXTREMES OF DISCHARGE.—Data not available.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Water diverted for irrigation of 68,000 acres from Laramie River
between Two Rivers and Fort Laramie.
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REecuraTioN.—Flow regulated by Wheatland Reservoir, located 70 miles up-
stream in main channel of river, having a capacity of 110,000 acre-feet.
Stored water from reservoir diverted from river a few miles below reservoir.

CooprERATION.—Daily-discharge record furnished by United States Bureau of
Reclamation.

Daily discharge, in second-feet, of Laramie River at Fort Laramie, Wyo., for the year
ending September 30, 1924

Day Mar. | Apr. | May | June | July | Aug. | Sept.

1,320 168 40 29

1,360 133 38 27

1,360 119 35 27

1,320 151 83 22

1,320 110 83 27

1,320 105 133 19

1,480 385 77 28

1,260 168 63 28

1,290 123 55 27

1,290 105 60 27

1,190 96 218 38

1,180 96 105 110

1,180 80 89 124

1,160 218 77 130

1,160 105 58 128

1,090 87 47 130

1,120 87 50 130

1,090 80 101 133

1,020 56 82 130

1,020 64 50 130

3 —- 914 843 852 151 47 (]
22 .. g 895 863 852 74 47 76
2 e ———————— 879 863 886 64 38 76
24__ - 900 894 648 57 38 73
25 921 973 468 59 39 73
USSR F, 840 | 1,060 400 55 9% 73
27.. 759 | 1,190 336 60 69
- - — 872 | 1,180 300 122 47 73
29._ - 994 | 1,180 244 66 47 83
B0 e em e —————————————— o ————— 1,100 | 1,180 280 60 38 90
3., 239 | 1,330 52 L. 3 (R

Monthly discharge of Laramie River at Fort Laramie, Wyo., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
7N &) | OO 2,070 182 850 50, 600
May...... 1,330 381 887 54, 500
JUe . e eeem 1,480 244 993 59, 100
July....... 385 52 108 6, 640
August.__. 218 35 67.1 4,130
September. 133 19 73.5 4,370
The Period. . ool 179, 000

LITTLE LARAMIE RIVER NEAR FILMORE, WYO.

LocarioNn.—In sec. 9, T. 15 N, R. 77 W, at private bridge at May ranch, 114
miles south of Filmore, Albany County. No tributary of importance
between station and junection of North, Middle, and South Forks, 4 miles
above.

DRAINAGE AREA.—155 square miles (measured on base map of Wyoming; scale,
1:500,000). 4

RECORDS AvAILABLE.—July 5, 1902, to September 30, 1903; May 14, 1911, to
September 30, 1924, when station was diseontinued. *
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Gage.—Vertical staff on downstream side of left 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, 4.4 feet at 7
a. m. June 14 (discharge, 1,720 second-feet); minimum stage, 0.50 foot on
October 3 (discharge, 14 second—feet)

1902; 1903; 1911-1924: Maximum stage recorded, 5.9 feet at 7 a. m.
June 1, 1914 (discharge, 2,400 second-feet); minimum stage, 0.25 foot
September 19 and 20, 1913 (discharge, 1 second-foot).

Ice.—Svtage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Water diverted for irrigation of 20,000 acres from Little Laramie
River and tributaries above station.

REcULATION.—None,

Accuracy.—Stage-discharge relation slightly shifting. Rating curve used
October 1 to June 7, and curve used June 8 to September 30 are both well
defined. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table; shifting-control
method used May 25 to June 7. Records good.

The following discharge measurements were made:

May 9, 1924: Gage height, 1.36 feet; discharge, 116 second-feet.
June 11, 1924: Gage height, 3.04 feet; discharge, 698 second-feet.

Daily discharge, in second-feet, of Litile Laramie River near Filmere, Wyo., for the
year ending September 30, 192/

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
198 74 414 88 71 34
175 369 91 71 34
175 88 410 82 68 34
221 104 616 91 63 34
198 122 957 84 63 34
275 120 | 1,170 80 52 34
246 120 | 1,240 7% 47 34
275 122 960 84 42 34
146 122 700 84 42 34
153 113 700 82 42 44
113 132 960 116 42 45
142 153 960 91 42 40
1 1s2 | 1,400 76 42
142 198 | 1,560 84 42 34
175 226 | 1,460 91 42 34
153 275 | 1,240 91 42
62 325 1,030 76 42 34
62 566 890 76 40 40
68 638 792 76 39 45
64 582 480 91 39 34
67 638 412 76 39 34
81 692 480 73 37 34
99 692 370 71 37 35
108 692 232 76 37 34
88 774 208 71 37 34
104 832 195 71 37 34

832 147 71 34 34

74 676 116 71 34 38
88 460 99 76 34 40
74 566 84 73 34 42
- 485 - 72 7 30 I

TVI;IOI{{: —No gage-height record Sept. 28-30; discharge based on comparison with Little Laramie River at
o Rive
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Monthly discharge of Little Laramie River near Filmore, Wyo., for the year ending
September 30, 1924

Discharge in second-feet - a
un-off in
Month acre-feet
Mazimum | Minimum | Mean
October 91 45 58.2 3,580
November 1-14, 58 42 47.0 1,310
April 275 62 136 8,
832 74 377 23,
1, 560 84 686 40,800
116 71 81.0 4,
71 M 4.1 2,710
45 34 36.1 2,150

LITTLE LARAMIE RIVER AT TWO RIVERS, WYO.

Location.—On line between secs. 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 September 30, 1924.

GaGE.—Stevens water-stage recorder installed May 4, 1921 Fat site and datum
of Bristol recorder used previously; inspected by J. W. Jones. Gage used
during 1913 and 1914 was 400 feet downstream and referred to different
datum.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL—Bed composed of sand and gravel; shifting at long-
intervals. No well-defined control. Banks not subject to overflow, except
during extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 5.36 feet at 10 p. m. June 16 (discharge, 1,050 second-feet) ; mini-
mum discharge, river dry September 1-5,

1911-1924: Maximum discharge recorded, 1,740 second-feet on June 4,
1914 (gage height 5.6 feet); minimum discharge zero, as river frequently
becomes dry in the summer due to irrigation above.

Icr.—Stage-discharge seriously affected by ice; observationg discontinued dunng
winter.

Drversions.— Water diverted, for irrigation of 29,000 acres, from Little Laramie
River between Filmore and Two Rivers stations. '

RecuraTion.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined. Operation of water-stage recorder satisfactory. Daily discharge
ascertained by shifting-control method except periods October 1-2, May 7
to June 20, when mean daily gage height was applied directly to rating table.
Records fair.

The following discharge measurements were made:

May 7, 1924: Gage height, 2.65 feet; discharge, 73 second-feet.
June 16, 1924: Gage height, 5.29 feet; discharge, 1,010 second-feet.
July 29, 1924: Gage height, 2.27 feet; discharge, 12.9 second-feet.
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Daily discharge, in second-feet, of Little Laramie River at Two Rivers, Wyo., for the
year ending September 30, 1924

Day Oct. | May | June | July | Aug. | Sept. Day Oct. | May | June | July | Aug. | Sept.
) DR 43 38 575 102| 17 0 16...... 109 | 975 2901 9.21 12
b . 37 50 [ 425 96 | 17 0 )y (R SR 104 | 940 25| 7.6 10
F: SRR P, 481 277 871 15 0 b £ SRR ORISR 114 | 750 26) 6.8 11
4o .. 55| 228 781 12 0 & ARSI ORI 156 | 585 28| 5.7 14
| - 70 | 288 69 | 11 0 20... 275 | 500 32| 54 17
6.-- 72| 412 581 11 - 20| ) SR AR, 324 | 395 27 4.8 17
..... 74| 482 571 11 4] 22.... 206 | 310 23| 3.9 17
8... 78 | 540 60 | 11 .41l 28... 272§ 259 21 3.3{ 17
................. 831 635| 72|12 .5 eeeccaemnal|eaae-| 350 | 230 18| 3.3 15
10.-- 78 610 78112 IR 2| 5 SRR I 313 | 218 17 2.7| 12
) § VR - 72| 562 551 12 2.7 26--- 270 | 192 16| 2.5 9.2
120 .. 81| 562 471 11 3.9 || 27 feeeaee 465 | 172 16 1.9 7.8
13.... 93 | 540 421 9.6 4.5 28...._ 810 | 156 15| L4 6.4
) L S 104 ] 585 38 9.2) 12 139 14 9] 17
15...- 112 | 842 37 9.6 12 120 ;g 2 17

NOTE.—No gage-height record May 1-6, 31, June 1, 2, Aug. 7-9, Sept. 1-6 and 27; discharge based on
(X;ser\;gr’s notes and comparison with flow of Little Laramie River near Filmore. No record Oct. 3 to
pr. 30. .

Monthly discharge of Litile Laramie River at Two Rivers, Wyo., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in

Month acre-feet
Maximum | Minimum | Mean

MY oo e e e c e 940 38 242 14, 900
- 26,

SOUTH PLATTE RIVER AT SOUTH PLATTE, COLO.

Locarion.—In see. 25, T. 7 8., R. 70 W., 375 feet below point where North Fork
of South Platte River 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, 1924. 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.

Gaee.—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.

Discaar6E MEASUREMENTsS.—Made from cable near gage or by wading.

CHANNEL AND CoNTROL.—Bed composed of coarse sand and fine gravel; control
35 feet downstream at well-defined rapids; shifting. Banks high and not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 5.42 feet at 8 a. m. June 7 (discharge, 2,300 second-feet) ; minimum
discharge, 100 second-feet on April 1.
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1888-1892; 1895-1900; 1902-1924: Maximum gage height during period,
8.95 feet from 5 to 9 p. m. June 7, 1921 (discharge, 6,320 second-feet); mini-
mum discharge recorded, 21 second-feet on August 4, 1902. -
Ice.—Stage-discharge relation seriously affected by ice.
Diversions.—Water diverted from tributaries of South Platte River above
station for irrigation of 46,000 acres.
REecuLaTioN.—Flow regulated chiefly by Cheesman Reservoir, which has a
capacity of 79,000 acre-feet and is 20 miles above station, also by Antero
Reservoir, 60 miles above. ) )
Accuracy.—Stage-discharge relation not permanent; affected by ice. Rating
curve well defined. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by shifting-control method except June 1 to August 31,
when mean daily gage height was applied directly to rating table. Records

good.

Discharge measurements of South Platie River at South Platte, Colo., during the year
ending September 30, 1924

Gage Dis- Dis- . Gage | Dis-
Date heggght charge Date heﬁt charge Date height { charge
SecHt. Feet | Sec.ft. Feet | Sec.ft.
47 || June 5...._.....| 5.23 2,140 || Aug. 28__._____ 2,16 338
926 ] 328 837
919 || July 23 ... 3.20 774
Daily discharge, in second-feet, of South Plaite River at South Platte, Colo., for the
year ending September 30, 1924
Day Oct. | Nov. | Dee. | Apr. | May | June July | Aug. | Sept.
1. 524 542 256 100 810 | 1,620 690 586 308
2 e mae 519 528 220 125 780 | 1,880 672 582 390
3. 578 537 240 110 765 | 2,060 654 510 374
4 - 676 514 232 140 860 | 2,100 627 494 326
- I 705 510 226 180 956 | 2,140 622 408 208
6. 695 502 234 210 968 | 2,200 650 510 308
Teun 690 502 287 260 973 | 2,180 790 494 318
618 502 274 440 940 | 2,000 | 1,060 462 312
560 502 264 370 900 | 1,860 | 1,070 450 308
514 482 234 400 865 | 1,780 | 1,120 546 308
474 502 203 935 875 | 1,750 940 528 343
556 482 206 805 916 | 1,730 860- 645 350
568 458 215 755 951 | 1,780 | 1,020 537 332
573 438 225 890 1,80 | 1,010 546 326
582 406 236 | 1,090 930 | 1,850 962 474 329
402 215 995 956 | 1,850 962 462 255
370 225 760 984 | 1,780 8656 560 237
354 240 705 | 1,020 | 1,660 810 555 237
346 255 690 | 1,060 | 1,540 760 550 243
346 265 686 | 1,040 [ 1,330 795 568 240
346 280 7651 1,080 1 1,220 984 565 246
346 290 7651 1,070 | 1,080 915 434 232
340 270 775 1,000 | 1,010 835 326 200
370 270 850 951 946 710 350 178
362 280 860 951 910 755 346 148
318 300 860 984 860 855 346 112
308 315 860 | 1,030 810 820 343 114
181 290 7656 1 1,100 776 710 336 116
165 305 7401 1,210 755 596 350 106
246 305 79 | 1, 730 555 406 106
240 |o_o.o___ 1,400 |_.______ 537 398 |oooeoae

Nom.—-Stage—dischm relation affected by ice Dec. 12-31; no gage-height record Apr. 1-10; discharge

based on comparison

flow of South Platte River at Platte Canyon.
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Monthly discharge of South Platte River at South Plaite, Colo., for the year ending
September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

588 36, 200
407 24, 200
255 15, 700
182 11, 200
154 8, 860
134 8, 240
624 37, 100
986 60,

1,540 91, 600
813 , 000
476 29,300
260 15, 500
535 388, 000

Norte.—Mean discharge for January, February, and Mareh, ascertained by reducing flow at Platte
Canyon by 1.4 per cent to allow for difference in drainage ares.

NORTH FORK OF SOUTH PLATTE RIVER AT SOUTH PLATTE, COLO.

LocatioN.—In sec. 25, T. 7 8., R. 70 W., one-third of a mile above railroad sta-
tion at South Platte, Jefferson County. No tributary between station and
mouth at South Platte.

DRAINAGE AREA.—449 square miles (measured on Hayden’s atlas).

RECORDS AVAILABLE.—June 4, 1909, to September 30, 1910; April 1, 1913, to
September 30, 1924,

Gage.—Inclined staff on left bank; read by Mrs. Mata Wallbrecht.

DiscHARGE MEASUREMENTS.—Made from cable 300 feet above gage or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and sand. Principal control
a short distance below gage; shifting. Banks not subject to serious overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.8 feet at 8
a. m. June 7 (discharge, 1,380 second-feet); minimum stage probably oe-
curred during winter.

1909-1910; 1913-1924: Maximum stage recorded, 5.9 feet June 8, 1921
(discharge, 1,910 second-feet) ; minimum stage recorded, 1.50 feet on Decem-
ber 18, 1922 (discharge, 12 second-feet).

DiversioNs.—Water diverted for irrigation of several hundred acres above
station.

RecuLaTiON.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Rating
curve used October 1 to June 20, and curve used June 21 to September 30
are both fairly well defined. Gage read to half-tenths twice daily. Daily
discharge ascertained by shifting-control method except period June 21 to
September 30, when mean daily gage height was applied directly to rating
table. Records good exeept for periods affected by ice, for which they are
fair.

Discharge measurements of North Fork of South Platte River at South Platte, Colo.,
during the year ending September 30, 1924

Gage | Dis- Gage | Dis- Gage | Dis-
Date helaéat charge Date height | charge Date height | charge
Feet | Sec.ft. Feet | Sec.ft. Feet | Sec.ft.
Nov. 4. ... 2.51 140 | May 12.ccca.-..] 8.58 440 || July 28........ 2.45 218
Apr. ) § T 2.50 133 [} June Seeeoo.... 4.51 1,120 || Aug. 28........ 1.51 67
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Daily discharge, in second-feel, of North Fork of South Plaite River at South Platie,
'olo., for the year ending September 30, 1924

Day Oct, | Nov. | Dee. | Mar. { Apr. | May | June { July | Aug. | Sept
192 197 138 42 288 585 430 205 138
204 197 114 54 28 785 430 185 130
218 190 122 40 54 327 880 358 175 122

174 107 79 380 | 1,080 410 181 74
254 178 | © 100 91 445 | 1,150 382 181 66
226 174 114 ] 95 450 | 1,220 410 205 (i3
240 190 148 125 386 | 1,300 430 185 71
212 182 114 161 385 | 1,220 470 165 66
187 174 172 385 | 1,010 430 122 i3
187 190 a 133 385 045 430 115 66
194 190 133 390 | 1,100, 410 108 82
207 174 100 17 425 | 1,120 343 112 %%
207 157 161 475 | 1,220 309 101 82
220 148 425 | 1,230 285 101 76
20 138 264 4756 | 1,180 255 08 76
190 148 43 215 505 | 1,180 250 04 66
209 122 86 43 148 530 | 1,010 270 88 71
167 122 93 54 190 5568 912 270 88 66
202 130 100 43 215 558 848 230 82 76
190 114 43 202 530 695 218 (i}
190 130 43 530 660 225 76 1
174 138 43 223 530 635 225 76 71
174 130 39 251 5156 620 210 76 66
200 157 51 284 480 585 185 66 66
185 135 95 54| 197| 480 560! 200 76 ]
102 100 48 204 558 561 175 71 62
192 110 48 246 585 515 161 66 71
192 62 231 558 524 185 66
204 100 39 231 5056 506 205 101 62
180 167 35 260 456 479 161 138 57
180 |oceooo.- 27 |eoeacan L5 I P 147 147 e

NoTE.—Stage-discharge relation affected by ice Dec. 9-16, 20-31, and Mar. 1-15; discharge based on tem-
perature and gage-height record. Braced figures give mean discharge for periods indicated.

Monthly discharge of North Fork of South Platte River at South Platte, Colo for
the year ending September 30, 1924

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean
202 12,400
152 9, 040
102 6,270
43, 4 2,670
173 10,

462 28, 400
872 51,900
204 18, 100

117 7,1
September- ... 75.4 4, 490

CLEAR CREEK NEAR GOLDEN, COLO.

LocaTioN.—In sec. 32, T. 3 S,, R. 70 W., in cahyon 124 miles above Golden,
Jefferson County. Only important tributary between station and mouth,
Ralston Creek, enters 12 miles below.

DRAINAGE AREA.—392 square miles; revised (measured on topographic map).

RECORDS AvAILABLE.—May 4, 1919, to September 30, 1924; 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 practxca,lly the same.
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Gaae.—Bristol float-type water-stage recorder on left bank 200 feet upstream
from Colorado & Southern Railway section house; inspected by R. Wahlberg

DiscHARGE MEASUREMENTS.—Made from cable near gage or by wading.

CHANNEL AND CcONTROL.—Bed composed of coarse gravel upon which sand is
deposited; shifting. Low-water control 100 feet downstream at small
rapids composed of small boulders and coarse gravel; shifting during high
water; high-water contrad 200 feet downstream. Banks not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year, 4.9 feet at 6 a. m.
June 13 (discharge, 2,450 second-feet); minimum discharge occurred during
winter.

1909; 1911-1924: Maximum discharge during period, from high-water
mark July 31, 1921, 4,420 second-feet (gage-height, 5.1 feet); minimum dis-
charge recorded, 18 second-feet on January 11, 1918 (current-meter meas-
urement).

Ice.—Stage-discharge relation seriously affected by ice; records discontinued
during winter except for occasional discharge measurements.

Drversions.—Court decree for diversion of 53 second-feet from the headwaters of
Fraser River to the West Fork of Clear Creek; 1,160 acre-feet diverted
during 1924. Above station only diversion of importance is that by Golden
ditch, three-fourths of a mile upstream. During 1924, this amounted to
4,030 acre-feet.

ReguLATION.—Alternate melting and freezing of mountain snow causes diurnal
fluctuation during spring.

Accoracy.—Stage-discharge relation not permanent. Rating curve used
March 28 to June 2 and curve used June 4 to September 30 are both fairly
well defined. Operation of water-stage recorder satisfactory except for
periods as explained in footnote to table of daily discharge. Daily discharge
ascertained by applying to rating table the mean daily gage-height obtained by
inspection of recorder graph; shifting-control method used March 28 to
June 8. Records good except for periods of missing gage heights, for which
they are fair. -

Discharge measuremenis of Clear Creek near Golden, Colo., during the year ending
September 30, 1924

Gage Dis- G Dis- Gage | Dis-
Date height | charge Date heiﬁ?t charge Date height | charge
Sec.-ft. Feet | Sec.ft. Feet SBC.-;(.
130 1.40 78 3.38 08
80 2.29 410 2.48 240
656 3.02 649 2.08 1
52 3.7 1,130

@ Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Clear Creek near Golden, Colo., for the year ending
September 30, 1924

Day Nov. | Jan. | Mar. | Apr. | May | June | July | Aug. | Sept.
1. —— 72 232 662 906 282 115
R 88 252 669 850 264 105
- 88 201 820 818 242 100

92 372 970 765 219

130 80 8 ™ 470 § 1,190 720 234 100
[ . 105 458 | 1,330 735 223 108
7-- SN AR 116 425 | 1,500 720 197 110
8 126 425 | 1,480 758 194 105
116 386 | 1,340 668 190 92
100 321 | 1,220 625 164 98
107 3171 1,430 584 194 141
90 329 | 1,780 558 183 108
46 102 464 | 2,180 518 194 |, 92
123 518 | 2,020 473 200 92
147 634 | 1,850 424 204 90
48 130 778 { 1,780 400 190 88
48 120 94 | 1, 183 86
50 120 1,180 | 1, 466 180 88
50 128 1, 1,440 418 163 90
52 120 | 1,030 | 1,260 389 157 88
128 | 1,030 | 1,220 350 157 89
52 130 | 1,030 | 1,130 325 160 89
23__ - 54 156 | 1,010 | 1,140 300 150 88
b T - 56 194 889 | 1,130 320 138 89
b PN 58 215 812 | 1,130 300 135 90
. T, 55 198 872 | 1,100 217 127 88
27... . 55| 194 223 | 18 %0
. SRS R ot 65 60 191 78| 1,070 204 110 95
P 56 198 746 | 1,010 272 106 90
PR RN - 50 221 730 914 282 102 92
) S, 76 676 282 115 |oemeees

Note.—No gage-height record Mar. 1-27, Apr. 16, 17, June 3, 7, and Sept. 16-24; discharge based on
comparison with fiow of North Fork of South Platte and Thompson Rivers. -Braced figures show mean
discharge for periods indicated.

Monthly discharge of Clear Creek near Golden, (’olo., for the year ending Septem-

ber 30, 192
Discharge in second-feet
Month * nge%n
Maximum | Minimum ;| Mean

76 510 3,140
221 72 134 7,970

1,260 22 664 )
2,180 662 | 1,300 77,400

204 497 30,
102 178 10, 900
141 86 96.5 5,740
PR SV 177, 000

NORTH BOULDER CREEK AT SILVER LAKE, COLO.

Locarion.—In NW. ¥4 sec. 28, T. 1 N., R. 78 W., at outlet of Silver Lake, Boulder
County.

DRAINAGE AREA.—8.7 square miles (measured by special survey).

RECORDS AvarLABLE.—August 20, 1913, to September 30, 1924.

Gace.—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 OF DISCHARGE.—No data.

Ice.—Weir kept open during winter.
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Drversions.—None above station.

REecuLATiION.—Winter flow increased by storage in Silver Lake (capacity, 2,080
acre-feet).

CooreEraTIiON.—Records of daily discharge furnished by city engineer of Boulder.

Daily -discharge, in second-feet, of North Boulder Creek at Silver Lake, Colo.,
for the year ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | Sept.
14.6 18.0 16.8 16.8 14.6 18.6 16.8 14.6 310 [cecannnn
14.6 18.0 16.8 16.8 14.6 19.0 16.8 14.6 30.8 {oooaae
14.6 18.0 16.8 16.8 14.6 19.0 16.8 14.6 30.6 | ...
14.6 16.8 16.6 16.8 14.6 19.0 16.8 17.8 30.6 [cacenns
14.6 16.8 16.4 16.8 14.6 19.0 16.8 17.8 30.6 |- ceae-_o
14.6 16.8 15.6 16.8 4.6 19.0 17.2 19.0 37.0 |oocenas
14.6 16.8 14.6 15.6 15.4 19.0 17.2 19.0 40.0 ...
14.6 16.8 14.6 15.6 15.4 19.0 17.2 19.0 [, 42.0 |-
14.6 16.8 15. 6 15. 4 15. 4 19.0 17.4 19.0 41,2 |oaeaes
14.6 16.8 15.6 15. 4 15. 4 19.0 17.4 19.2 374 | el
14.8 | ‘16.8 16.0 15.4 15.4 19.0 17.8 20.0 40.0 |-
14.8 16. 8 15.6 15.6 15.4 19.0 17.8 20.4 42.6 |- oo
14.8 16.8 15.6 19.0 15. 4 19.0 17.8 2.6 69.0 ).___.___
14.4 16. 8 19.0 15.0 15.4 19.0 17.8 22. 4 69.0 ...
14.4 16.8 15.6 15. 4 15. 4 19.0 18.0 b 2 | O S,

16 .l 13.4 16.8 15.6 15.4 16.8 19.0 19.0 24.2
13.4 16.8 16.8 15. 4 18.0 19.0 19.0 25.0
13.4 16.8 16.8 15.4 18.0 19.0 19.0 28.0
13.4 16.8 16.8 15.4 22.0 19.0 18.0 20.0
13.4 16.8 16.9 15.0 19.0 19.0 19.0 29.8
14.4 16.8 16.8 14.6 18.6 19.0 19.0 20.8
14.4 18.6 16.8 14.6 18.4 19.0 19.0 30.0
14.4 16. 6 16.8 14.6 18.4 19.0 19.0 30.0
15. 6 16.6 16.8 14.6 19.0 19.0 19.0 30.0
15.6 16.8 16.8 14.6 19.0 19.0 19.0 310
15.8 16.8 16.8 14.6 1.0 19.0 19.0 b3 I 1 D
15.8 16.8 16.8 14.6 18.8 19.0 19.0 3.2 |
18.0 16.8 16.8 14.6 18.8 19.0 17.6 3L2 |
18.0 16.8 16,8 14.6 18.8 40.0 15.0 31.2 |
18.0 16.8 19.8 14.6 ... 17.8 14.6 3L.0 |-
18.0 | ... 16.9 14.6 | ... 170 oot 30.8 | ...

Monthly discharge of North Boulder Creek at Silver Lake, Colo., for the year
ending September 30, 1924

Discharge in second-feet
Run-off in
Month acre-feet

Maximum | Minimum | Mean

18.0 13.4 15.0 922

18.0 16.6 16,9 1,010

19.0 14.6 16.4 1,010

19.0 14.6 15.5

22.0 14.6 16.9 972

40.0 17.0 19.6 1,210

19.0 14.6 17.8 1, 060

3.2 14.6 24. 4 1, 500

69.0 30.6 40.8 1,130
............ 1 9,770
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THOMPSON RIVER NEAR DRAKE, CCLO.

Location.—In NW. 34 sec. 2, T. 5 N., R. 71 W,, at Halfway, 1 mile east of
Drake, Larimer County. Nearest tributary, North Fork, enters at Drake.

DRAINAGE AREA.—274 square miles (measured on topographic maps).

REcOoRDs AvAarLABLE.—September 18, 1917, to September 30, 1924,

Gage.—Vertieal staff attached to rock cliff on right bank 100 yards above hotel
used since June 16, 1921; read by M. A. Ellison. Original gage, Bristol
pressure gage, at old highway bridge half a mile downstream. No relation
between datum of gages.

DiSCHARGE MEASURBMENTS.—Made from 2-span bridge a third of a mile abeve
gage or by wading.

CHANNEL AND coNTEOL.—Bed composed of small boulders and coarse gravel;
slightly shifting. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 2,960
second-feet at 4 a. m. June 15; minimum discharge occurred during winter.

1918-1924: Maximum stage from high-water mark, 9.5 feet on original

gage at 6 p. m. July 31, 1919 (discharge from extension ef rating curve,.
8,000 second-feet); minimum discharge occurred during winter.

Ice.—Stage-discharge relation seriously affected by ice.

Diversrons.—Water diverted for irrigation of few hundred acres from Thompson:.
River and tributaries above station.

REguLaTION.—Alternate melting and freezing of mountain snow during spring:
causes diurnal fluctuation of discharge. No artificial regulation.

Accuracy.—Stage-discharge relation slightly shifting; affected by ice. Rating.
curve used October 15 to May 30, July 4 to September 30, and curve- used-
May 31 to July 3 are both well defined. Gage read to hundredths twice
daily. Daily discharge-ascertained by applying mean daily gage height
to rating table, using shifting-control method March 21 to April 10. Records
good except for period when affeeted by ice and periods. of missing gage
heights, for which they are fair.

CoorreraTioNn.—Field data furnished by ecity of Loveland. Check measure-
ments made by United States Geological Survey.

Discharge measurements of Thompson River near Drake, Colo., during the year
ending September 30, 1924 .

Gage Dis- Gage Dis- ' Gage | Dis-
Date height | charge: Date height | charge Date ‘height |'charge
Sec.-ft. Feet | Secft. Feet | See.-fi.
163 || Mar. 20..... 168  30.5| May24 ... 53.70 87
51 || Apr. 4.0 rse| 5 || May2e. 27| etoo| 1,130
86.4 || Apr. 112777 248! 149 || May3l......| e425]| I3%
. 1

a Stage-discharge relation affected by ice.
¥ Auxiliary gage read 3.43 feet.
¢ Auxiliary goge road 3.85-feet.
4 Auxiliary gage read 4.10 feet.
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Daily discharge, in second-feet, of Thompson River near Drake, Colo., for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.| May | June | July ! Aug. | Sept.
136 62 37 34 236 | 1,340 855 271 111
121 64 40 36 236 | 1,440 855 270 111
138 57 36 43 271 | 1,540 856 254 111
134 71 38 64 475 | 1,800 852 220 111
128 7 50 35 2 79 502 | 2,020 849 204 111
123 76 34 92 502 { 1,920 846 176 111
126 35 100 475 | 1,750 843 176 104
131 78 35 101 398 | 1,700 840 176 104
128 54 36 101 352 | 1,440 837 164 104
134 46 36 352 | 1,490 834 153 104
140 45 - 36 98 448 | 1,440 831 153 104
145 47 36 118 502 1 1,700 828 153 104
120 69 45 40 176 502 | 2,300 144 91
121 46 47 190 560 | 2,460 | 1,320 134 85
108 45 49 2% 220 625 | 2,680 | 1,140 134 85
147 41 48 204 625 | 1,970 870 126 78
123 40 44 190 780 | 1,640 700 118 74

99 94 40 42 204 780 | 1,39 740 118 70
100 40 39 176 780 | 1,390 700 118 62
40 36 40 176 825 | 1,290 478 104 54

oglf 77| 38 30 19| 740{1,200] 98| 104 54
99 39 2 190 740 | 1,240 398 104 54
87 38 28 220 780 | 1,190 375 98 55
120 % 37 28 236 740 | 1,140 352 98 54
87 37 o7 30 254 700 | 1,140 331 91 54

104 98 37 20 204 920 | 1,290 331 85 54
92 70 36 34 220 | 1,020 | 1,190 310 85 54
60 71 37 35 204 920 | 1,190 104 53
8 74 35 35 204 | 1,020 | 1,190 271 104 54
94 66 |78 — 31 204 | 1,140 | 1,040 271 111 54
. 49 36 32 1,340 290 104 |-

Monthly discharge of Thompson River near Drake, Colo., for the year ending Sep-
tember 30, 1924

Discharge in second-feet
Month Run-off in

acre-feet
Maximum | Minimum { Mean

> _'g.:s.:.“b’&”::ﬁ.:
SEZBBEERESEE

3
WPO

222, 000

Note.—No gage-height record Oect. 1-4, 6-14, Nov. 10, 11, and July 6-12; discharge based on comparison
with flow of St. Vrain River at Lyons, Auxiliary gage used May 31 to July 3, giving more accurate read-
ings. Stage-discharge relation affected by ice Dec. 10-17, 19-23, 31, Jan. 1-9, Feb. 5, 21-29, and Mar. 1-20;
discharge based on temperature and gage-height record, four discharge measurements, and observer’s
notes. Braced figures show mean discharge for periods indicated.

/
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CROW CREEK NEAR CHEYENNE, WYO.

Locarion.—In SE. 14 sec. 2, T. 13 N., R. 66 W., at highway bridge, 5 miles east
of Cheyenne, Laramie County. No tributary within several miles.

Dramvage aArrA—310 square miles (measured on topographic maps).

RecorDps avaiLaBLE.—October 20, 1922, to November 1, 1924 (discontinued).

Gage.—Vertical staff fastened to downstream side of pile bent; read by R. W.
Lazear.

DigcHARGE MEASUREMENTS.—Made by wading -below bridge.

CHANNEL AND cONTROL.—Bed composed of sand and coarse gravel; growth of
weeds in summer causes backwater. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1923, to November 1, 1924, 1.9 feet at 1.30 p. m. April 16 (discharge, 189
second-feet); minimum discharge recorded, 3.8 second-feet on August 30
(gage height, 0.14 foot).

1922-1924: Maximum discharge recorded, 296 second-feet July 14, 1923
(gage height, 2.84 feet); minimum discharge, 2 second-feet on several days
in April, 1923.

On May 20, 1904, a cloudburst caused a flood estimated to have had a
maximum discharge at Cheyenne of 8,500 second-feet (see Water-Supply
Paper 487, p. 41).

Ice.—Stage-discharge relation affected by ice for short intervals during winter.

Diversions.—Adjudicated diversions for irrigation of 18,840 acres from Crow
Creek and tributaries above station.

ReaurLaTioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and shift-
ing control. Rating curve fairly well defined. Gage read to hundredths once
or twice daily. Daily discharge ascertained by shifting-control method
except period June 21 to July 20 and October 20 to November 1, 1924, when
mean da.ily gage height was applied directly to rating table. . Reaords fair.

Discharge measuremenis of Crow Creek near Cheyenne, Wyo., during the year
ending September 30, 192.

Ga; Dis- Gage Dis- Gage | Dis-

Date height | charge Date height | charge Date height | charge

Feet | Sec.-ft. Feet | Sec-ft. Feet | Sec.-ft.
Oct. 16 oeeee 0.58 |  18.4 || Feb.28..___. 0.42| 17| Tulylooeee. 0.3 13.0
Nov. 16-2277| 67| 243 apr 18222l 95| 65 | Aug. 15 1l .16 5.4
Jan. 10| e165| 9.2 Mayas .o ‘70| 438 Augs0ooTllTl 4| 34

- @ Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Crow Creek near Cheyenne, Wyo., for the period
October 1, 1923, to November 1, 1924

Day Oct. | Nov.| Dec. | Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.
43 19 { 13 26 35 56 97 | 14 8.0( 40| 48
41 23|12 24 33 45 86 9.0 80| 40| 48
41 23 | 12 23 44 36 97| 9.0 80| 40| 48
39 24 | 12 22 69 35| 109| 86| 80| 40| 4.8
34 26| 12 L 14 59 34{ 127 | 83| 80| 40| 48

0
33 24|12 16 68 351 117 83| 76| 40| 48
31 24119 19 78 341 104| 83) 7.6 41 4.8
29 24| 13 12| 112 32| 102! 83| 7.6) 42| 80
27 24|10 12| 150 291 101 83| 76| 42| 69
27 24| 7.5 12| 132 26 98| 83| 7.6 52| 62
27 25| 7.0 12 16 | 108 26 87| 83| 7.6| 86| &85
24 26| 7.2 16 20| 106 25 751 83 7.6 76| 52
24 26 7.4 22 17 98 23 741 83] 7.6 58| 4.8
26 26| 7.6 28 14 90 22 83| 6.2 53| 48
24 26| 7.6 31 14 96 29 64| 83| 58| 48| 4.8
19! 241 7.6if 8| 34| 14| 46| 20| 60! 83| 58| 42| 48
17 24| 7.6 30 14| 107 18 591! 83} 58, 48| 48
17 24112 26 14 66 17 47| 83| &8 48| 4.8
17 24112 19 14 60 16 381 83| 58| 4.8 &8
16 24 | 12 12 14 54 16 29| 82| 58| 48;23
17 221 9.0 15 14 47 16 24| 80) 55| 48|13
18 22( 90 18 14 43 15 23| &0 50 4810
46 20| &3 21 15 47 16 221 B0! 50| 48| 9.0
46 201! 7.6 20 16 48 18 19| 80¢ 48 48 83
46 19 7.6 20 16 51 17 19| 80} 45| 48| 7.6
36 19 7.6 20 18 54 16 20! 80) 42| 48 9.0 |-c-ann
28 19| 9.0 19 26 59 38 221 8.0 42| 48 9.0
27 19 | 62 S 38 58 45 19| &0} 40) 48| 90|,
26 16| 13 14 42 55 54 17| 80 40| 4811 [
24 14 | 12 38 56 89 18| 80| 3.8] 48110 |-
20 10 () eeeens 34 |eeme- 10 fooo... 80| 3.9 ... ) B PO -

Norte.—Stage-discharge relation affected by ice Dec. 2, 4, 5, 9-13, 16, 23, 30, 31, Jan. 1 to Feb. 14, Feb. 17,
and 19-21; discharge based on temperature and gage-height records, one discharge measurement, and
observer’s notes. No gage-height record Oct. 7, 21, 28, Nov. 4, 11, 18, Mar. 2, 9, 11, 13, 15-17; 19, 21-24, 30,
Apr, 6, 13, 20, 25, May 11, 25, June 15, 22, July 4, 6, 12, 13, 20, 27, Auag. 3, 10, 17, 24, 31, Sept. 7, 14, 28, and
Oct. 5, 12, 26, 1924; discharge interpolated. Braced figures give mean discharge for periods indicated.

Monihly discharge of Crow Creek near Cheyenne, Wyo., for the period Qctober 1,
1923, to November 1, 1924

Discharge in second-feet
Month Run-oge%n
Maximum | Minimum | Mean
1923-24

October__.__ e m e em e e ecascceccmcmmeecoman 46 16 28.7 1,760
November . 26 14 22.5 1,340
DeCemMBer o e e e eeee—a e ————— 62 7.0 1.8 726
8.0 492
16.9 972
19.4 1,190
74.3 4,420
32.3 1, 990
61.3 3, 650
8.43 518
6.15 378
4.84 288
2+. 4 17, 700
7.42 456
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NISHNABOTNA RIVER BASIN
WEST NISHNABOTNA RIVER AT WHITE CLOUD, IOWA

Locarion.—In sec. 2, T. 71 N., R. 41 W,, at highway bridge, 3 miles above
mouth of Silver Creek, near Chicago, Burlington & Quincy Railroad and
Wabash Railway crossing at White Cloud, Mills County, 4 miles southeast
of Malvern.

DraINAGE AREA.—920 square miles (measured on base map of Iowa; scale,
1 : 500,000).

RECORDs AVAILABLE—May 23, 1918, to June 21, 1924, when station was dis-
continued.

Gage.—Chain gage attached to downstream handrail of highway bridge; rea.d
by Charles N. Hammock.

DiscEARGE MEASUREMENTS.—Made from downstream side of Wabash Railway
bridge.

CHANNEL AND coNTROL.—No well-defined control. Bed of stream composed
of sand and gravel; banks subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.0 feet at
about 3 a. m. June 9 (discharge, about 7,000 second-feet); minimum dis-
charge probably occurred during winter.

1918-1924: Maximum discharge recorded, 12,000 second-feet April 19,
1920; minimum flow, 9 second-feet September 15-18, 1918 (stage, 2.96 feet).

Ice.—Stage-discharge relation affected by ice during periods of extreme cold
weather.

.REGULATION.—Gristmill, 200 feet above gage, was not operated this year.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined between 100 and 1,500 second-feet; above this, curve is an extension.
Gage read to hundredths once or twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table; shifting-control method
uged April 16 to June 21. Records fair.

The following discharge measurements were made:

April 16, 1924: Gage height, 4.30 feet; discharge, 257 second-feet.
June 11, 1924: Gage height, 5.98 feet; discharge, 1,110 second-feet.
September 10, 1924: Gage height, 4.13 feet; discharge, 263 second-feet.

Daily discharge, in second-feet, of West Nishnabotna River at White Cloud, Iowa,
for the period October 1, 1923, to June 21, 1924

Day Qct. | Nov.| Dec. | Apr. | May| June Day Qct. | Nov.| Dec. | Apr. | May | June
740 | 1821 160 |._.... 212 257 154 | 257 | 204 | 1,800
182 | 154 || 212 | 220 154 | 246 | 204 | 2,600
255 | 182 | 167 |...... 220 212 154 | 238 | 197 | 2,160
238 | 142 160 |.._.._] 204 154 | 238 | 204 | 1,350
2821 148! 160 |.._... 204 273 160 | 229 | 204 | 1,390
142 | 154 ... 212 586 167 | 220 | 204 | 1,470
255 | 154 | 154 |_._.._ 212 | 1,080 1421 212
220 | 148 | 160 |...... 212 | 6, 142 | 204
204 | 148 | 148 (... 1, 200 148 | 212
190 | 1481| 154 | _____ 220 | 1,350 142 212
197 | 142 | 154 ... 212 ! 1,59 136 1 212 220 |.._._.
175 | 136 | 154 ... 212 | 1,900 130 212 ) 204 |..___.
182 | 136 | 160 |__.... 204 | 1,020 1361 220} 197 {.._._.
197 | 130 | 154 |__._._ 204 | 1,060 125 2201 190 |oo....
190 | 130 | 154 ...... 204 | 1, 100 [ 220 190 {._....
100 Jooo . 190 § ...

3 Noing —Astage-dlscharge relation affected by ice Dec. 30 ane 1, discharge estimated; records discontinued
an.1to Apr.1

63482—28——18
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Monthly discharge of West Nishnabotna River at White Cloud, Towa, for the period
October 1, 1923, to June 21, 1924

[Drainage area, 920 square miles]

Discharge in second-feet

Month Run-oft
Maximum | Minimum | Mean sgﬂare

740 176 232 0.252 0.29
182 130 148 161 18
167 100 148 161 19
257 204 223 242 14
220 190 206 224

6, 000 212 1,380 1.50 L17

EAST NISHNABOTNA RIVER AT RED OAK, IOWA

LocaTtion.—In sec. 20, T. 72 N., R. 38 W., at highway bridge on Coolbaugh
Street in Red Oak, Montgomery County, and 35 miles above junction of
East and West Nishnabotna Rivers.

DrAINAGE AREA.—890 square miles (measured on base map of Iowa; scale,
1:500,000). -

RECORDS AVAILABLE —-May 22, 1918, to September 30, 1924.

Gage.—Chain gage attached to downstream handrail of bridge; read by C. E.
Wilson.

DiscEARGE MEASUREMENTs.—Made from bridge to which gage is attached or by
wading. Extreme floods measured from Chicago, Burlington & Quiney
Railroad bridge, half a mile downstream.

CHANNEL AND CONTROL.—Sand and mud bottom, fairly permanent gravel con-
trol. Banks are overflowed during high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 18.1 feet at
2 p. m. June 26 (discharge, 7,960 second-feet); minimum stage, 2.5 feet for
several days during May and June (discharge, 150 second-feet). Mini-
mum discharge probably occurred during winter.

1918-1924: Maximum stage recorded, 18.10 feet at 2 p. m. June 26, 1924
(discharge, 7,960 second-feet) ; minimum stage, 1.53 feet September 28, 1918
(discharge estimated, 13 second-feet).

Ice.—Stage-discharge relation affected by ice.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
Gage read to hundredths once daily and more frequently during days of
rapidly changing stage. Daily discharge ascertained by applying daily gage
height to rating table. Records good.

The following discharge measurements were made:

April 17, 1924: Gage height, 3.52 feet; discharge, 295 second-feet.
June 11, 1924: Gage height, 15.46 feet; discharge, 5,360 second-feet.
September 10, 1924: Gage height, 3.47 feet; discharge, 254 second-feet.
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Daily discharge, in second-feet, of East Nishnabotna River at Red Oak, Iowa, for the
year ending September 30, 1924

Nov. | Dec. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
233 828 207 150 | 1,990 353 404
233 440 207 150 | 1,060 422 1, 520
233 458 194 150 850 353 615
220 458 104 150 784 353 495
220 440 182 150 784 337 440
220 404 182 476 741 440 387
220 387 171 387 720 533 353
207 370 171 | 2,370 699 476 337
207 337 171 5,210 636 | 1,990 306
207 290 182 | 5,860 504 | 1,400 305
207 305 182 | 5,300 573 422 275
207 290 182 860 514 404 275
207 275 182 | 1,110 495 387 261
207 275 171 553 495 387 261
207 306 171 | 1,460 495 440 261
207 290 171 | 3,680 495 440 247
194 275 171 | 4,400 | 1,140 422 247
104 261 171 | 3,860 941 699 247
194 233 160 | 2,530 533 514 247
194 233 160 | 1,640 458 495 247
182 233 150 | 1,110 1,340 404 275
182 220 150 872 762 387 247
182 220 150 657 573 387 233
182 220 150 657 | 1,010 | 1,110 220
182 220 150 { 2,210 207
182 220 150 | 7,560 636 533 207
171 220 150 | 7,260 573 422 207
171 275 150 | 5,-300 458 387 828
171 247 160 | 4,310 387 290
171 220 150 | 4,130 0 370 275

........ 150 370 370 |-enecnea

NoOTE.—No record Jan. 1 to Feb. 23.

Monithly discharge of East Nishnabotna River at Red Oak, Iowa, for the year ending
September 30, 1924

[Drainage area, 890 square miles]

Discharge in second-feet
Run-off
Month Per | in inches
Maximum | Minimum | Mean | square
mile
October. 1,820 233 [ 386 0.434 0. 50
November. 233 171 200 .225 .25
December. .. 182 171 176 .198 .23
February 24-29.__ 1,220 220 450 . 506 .10
arch 1,060 275 482 . 542 .62
il 828 220 315 .354 | .40
ay. - 207 150 169 . 190 .22
June eeooocooo 7, 560 150 2, 580 2.90 3,24
July 1,990 370 715 .803 .93
Al 2 1,990 337 508 L5671 .66
September e e e cmm e n e em——— 1,520 207 357 .401 .45

TARKIO RIVER BASIN

TARKIO RIVER AT FAIRFAX, MO.

LocaTioN.—On line between SW. 1/ SW. 1{ sec. 22 and NW. 24 NW. 14 sec. 27,

T. 64 N., R. 40 W., at highway bridge half a mile west of Fairfax, Atchison
County, and 8 miles below junction of East and West Tarkio Creeks.

DRAINAGE AREA.—508 square miles (measured on base maps of Missouri and

Iowa; scale, 1:500,000).

RECORDS AvAILABLE.—March 8, 1922, to September 30, 1924.
GaeE—Chain gage bolted to handrail on upstream side of bridge; read by Virgil

Jones.

'
DISCHARGE MEASUREMENTs.—Made from downstream side of bridge or by

wading.
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CHANNEL AND CONTROL.—Bed composed of silt and sand; clean and shifting.
Channel is an artificial ditch section. Banks cultivated; subject to overflow
at extreme high stages. No well-defined control.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.95 feet at
4.20 p. m. June 12 (discharge, 6,610 second-feet); minimum discharge, 2
second-feet January 5-9. .

1922-1924: Maximum stage recorded, that of June 12, 1924; minimum
stage, 0.42 foot August 31, 1923 (diseharge, 1.2 seeond-feet).

Accuracy.—Stage-discharge relation changed during high water in June;
seriously affected by ice during winter. Rating curve used until June 11
fairly well defined above 18 second-feet; curve used after that date well
defined between 10 and 1,500 second-feet and extended above. Gage read
to hundredths once or twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table except as described in footnote to
table of daily discharge. Records fair except for period of ice effect, for
which they are poor.

Discharge measurements of Tarkio River at Fairfax, Mo., during the year ending
September 30, 1924

Gage Dis- Gage Dis-
Date hei?g%xt charge Date height | charge
Feet Sec.-ft. ¢ Feet Sec.-ft.
0.81 10 5.28 916
s 292 102 .85 40
.73 6.9

s Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Tarkio River at Fairfax, Mo., for the year ending
September 30, 1924

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

8 9 7 34 623 50 10 21 38 21

8 10 3 42 179 57 7 13 72 40 49

3 8 3 51 107 55 7 10 70 40 89

11 9 3 95 337 59 10 ] 66 38 46

8 9 2 149 216 46 8 7 48 33 25

6 9 2 107 95 46 8 12 35 78 21

9 8 2 83 15 32 9 28 3 46 20

10 9 2 72 89 29 9 78 30 31 17

8 9 2 72 18 30 12 64 83 33 16

8 10 3 72 29 21 12 337 65 40 14

8 10 3 83 20 24 13 | 1,600 38 37 17

13 1 2 95 31 25 12 | 6,090 488 33 19

9 10 2 95 36 29 12 | 3,510 114 31 17

5 10 2 107 34 26 10 | 1,620 95 33 17

5 8 2 95 24 21 280 170 78 14

12 10 2 95 14 18 711,250 208 136 21

8 12 2 83 14 27 812,060 | 2,960 19

5 10 2 61 25 20 8 716 400 32 17

6 12 2 51 20 16 8 152 | 4,920 21 19

8 12 2 42 37 14 8 114 | 1,420 21 20

8 10 10 2 42 36 14 8 95 400 19 19
8 10 10 2 34 38 10 6 89 312 218 18
8 8 11 3 34 39 10 6 107 95 121 16
7 10 10 3 %3 35 8 715,440 68 692 13
7 8 10 7 34 95 13 9 716 70 208 11
8 9 10 12 34 78 32 10 121 50 60 7
6 8 10 12 51 40 31 10 114 46 % 668
8 10 10 18 72 337 25 9 78 51 24 27
8 9 10 2% 397 417 20 8 136 48 24 20
8 10 10 2 ... 211 16 9 107 45 22 16
8 ol 8 26 101 [t 1 SO 40 19 jeeeeanl

NoTE.—Stage-discharge relation affected by ice Jan. 1 to Feb. 28; daily discharge ascertained by applying
to rating (tiable ;ilsiuly gagedlgelght corrected for ice effect by means of one discharge measurement, obsérver’s
and weather records.
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Monthly discharge of Tarkio River at Fairfax, Mo., for the year ending September
1924

3

[Drainage area, 508 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

October. .. . eeaee 101 3 18.1 0. 036 0.04
November. 13 3 8.33 . 016 .02
December. 12 8 9.81 .019 .02
26 2 6.03 . 012 .01
397 34 79.9 . 157 .17
623 14 110 .216 .25
59 8 27.5 . 054 .06
13 [} 8. 94 . 018 .02
6, 090 6 929 1.83 2,04
4,920 30| 407 . 801 .92
692 19 4.2 . 146 A7
September_. . el 668 7 43.7 . 086 .10
The Year. . oo e 6, 090 2 143 . 281 3.82

NODAWAY RIVER BASIN
NODAWAY RIVER AT CLARINDA, IOWA

Locarion.—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 Nod-
away River.

DRrAINAGE AREA.—T740 square miles (measured on base map of Iowa; scale
1: 500,000).

RECORDS AVAILABLE—May 17, 1918, to September 30, 1924.

Gaee—Chain gage attached to upstream handrail of middle span of bridge;
read by W. 8. Grimes.

DisCHARGE MEASUREMENTS.— Made from downstream side of bridge or by wad-
ing just above bridge.

CHANNEL AND cONTROL.—Dredged channel with sand and clay bottom and loam
banks that are overflowed at 14-foot stage. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.85 feet at
8 p. m. June 9 (discharge from extension of rating curve, 10,200 second-feet);
minimum stage, 1.32 feet December 29 (discharge, 1 second-foot).

1918-1924: Maximum stage recorded, 15.85 feet June 9, 1924 (discharge,
approximately 10,200 second-feet); minimum stage, 1.30 feet August 25,
1919 (discharge practically zero).

Ice.—Stage-discharge relation affected by ice.

ReguLaTion.—The city of Clarinda installed a new water-supply system during
the summer of 1919 and now pumps its water supply from the river a few
hundred feet above gage.

Accuracy.—Stage-discharge relation not permanent Two rating curves used,
both fairly well defined between 10 and 4,500 second-feet. Gage read once
daily to hundredths and twice daily during periods of rapidly changing stage.
Daily discharge ascertained by applying daily gage height to rating table.
Records, except for winter, fair.
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Discharge measurements of Nodaway River at Clarinda, Iowa, during the year
ending September 30, 1924

Gage Dis- Gage Dis-

Date he{ag%lt charge . Date height | charge

Feet Sec.-ft. - Feet Sec.-ft.
Apr. 18 . 2.60 76.2 || June 12_ ... __._._.___.__ 7.00 1,980
June 10, oL 9.99 4,390 Sept. 11 s 2.88 141

Daily discharge, in second-feet, of Nodaway River at Clarinda, Iowa, for the year
ending September 30, 1924

Day Oct. | Nov. | Dec. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
455 405 62 101 455 121 421
421 325 59 109 438 215 523
421 189 59 117 456 166 489
455 165 57 189 421 143 455
489 143 54 165 389 139 438
438 97 51 143 373 139 380
405 85 51 215 455 134 290
357 65 49 | 1,750 281 421 230
310 57 46 | 7,910 215 389 180
267 39 44 | 5,39 215 373 150
254 19 44 | 3,480 189 215 150

12 44 | 3,320 177 189 165
228 28 41 | 1,400 154 165 215

26 41 730 121 143 254
215 28 44 | 4,000 105 132 165
202 241 411 2,200 121 438 143
189 215 39| 1,980 215 405 143
189 146 39| 1,330 389 267 132
177 78 37| 2,280 880 341 132
165 85 30 | 1,900 523 455 121
160 62 28 730 405 310 121
154 51 30 625 373 281 111
143 49 113 840 295 523 101
143 45 101 880 241 438 101
132 49 97 800 241 295 121
132 62 1,400 189 215 154
132 105 | 6,560 165 177 143
267 71 117 | 4,590 154 165 3
310 68 113 | 1,980 143 134 132
455 62 105 523 139 125 132
421 | . 101 |oeeeaans 134 ) .1 B

Nore,—Qage not read Dec. 3, 22, 23, 31, Mar. 4, 14, 21, Apr. 18, and Se%t. 6-11; discharge interpolated.
%tagegischarge relation affected by ice, discharge estimated Dec. 30. Records discontinued Jan. 1 to
eb. 26.

Monthly discharge of Nodaway Ri