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SURFACE WATER SUPPLY OF MISSOURI RIVER
‘ | BASIN, 1930

AUTHORIZATION AND SCOPE OF WORK

"The volume is one of a series of 14 reports presenting results of
measurements of streams in the United States during the year ending
September 30, 1930. '

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. 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 watkr resources.

Annual appropriations for the fiscal years ending June 30, 1895-1931

1895 . ... $12, 500. 00 | 1908-1910 . $100, 000. 00 | 1926 ... $165, 000. 00
1896. .. ___ 24, 500. 00 { 1911-1917 . 150, 000. 00 | 1927 . ____ 151, 000. 60
1897-1899._ 50, 000.00 | 1918.._____ 175,000.00 | 1928 ... 147, 000. 00
1900. ... _. 70,000.00 [ 1919_.____ 148,244.10 | 1929 ... __ 270, 500. Q0
1901-2...._ 100, 000. 00 | 1920 _ ... 175,000.00 | 1930 .. _. 275, 000. 00
1903-1906 __ 200, 000. 00 | 1921-1923 _ 180, 000. 00 | 1931._____ . 565, 000. 00
1907. ... ... 150, 000. 00 | 1924-25... 170, 000. 00

In this work many private and State organizations have cooper-
ated, either by furnishing records or by assisting in their collection.
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 9.

Measurements of stream flow have been made at about 6,070
points in the United States and also at many points in Alaska and
the Hawaiian Islands. In July, 1930, 2,430 gaging stations were
being maintained by the Geological Survey and the cooperating
organizations. Many miscellaneous discharge mesasurements were
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 water-supply papers from time to time.

1



2 SURFACE WATER SUPPLY, 1930, PART 6
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 work of a certain class. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches; and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in inches, acre-feet, and millions of cubic feet. The
principal terms used in this series of reports are second-feet, second-
feet per square mile, run-off in inches, and acre-feet. They may be
defined as follows: v

‘“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 rainfall,
which is usually expressed in inches.

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

* The following terms not in common use are here defined: A

“Stage-discharge relation,” an abbreviation for the term ‘relation
of gage height to discharge.”

“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.

EXPLANATION OF DATA

The data presented in this report cover the year ending September
30, 1930. At the beginning of January in most parts of the United
States much of the precipitation in the preceding three months is
stored in the form of snow or ice, in ponds, lakes, and swamps, or
as underground water, and this stored water passes off in the streams
during the spring bresk-up. "At the end of September, on the other
hand, the only stored water available for run-off is possibly a small
quantity in the ground therefore, the run-off for the year begin-
ning October 1 is practically all derived from preclpltatlon mthm
that yes.r



T EXPLANATION OF DATA 3

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct reading on a staff or chain gage or from a water-stage recorder
that gives a.continuous.record of the fluctuations. Measurements of
discharge are made with a current meter by the general methods

”’

FI1GURE 1.-Typical river-mpasurement station, showing oonaete well and house for water-stage recorder
and staff gages, cable, and car

outlined in standard textbooks on the measurement of river dis-
charge. A typxcal gaging st&tlon, eqmpped with water-stage recorder
and measuring cable and car, is'shown in Figure 1.

From the discharge measurements rating tables are prepared that
give the discharge for any stage. The application of the daily gage
heights to these rating tables gives the daily discharge from which
the monthly and yearly mean discharge are computed.



4 SURFACE WATER SUPPLY, 1930, PART 6

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table showing the
daily discharge of the stream, and a table of monthly and yearlv
discharge and run-off.

The description of the station gives, in addition to statements
regarding location and type of gage, information as to diversions that
decrease the flow at the gage, artificial regulation, maximum and
minimum recorded discharge, and the accuracy of the records. The
maximum discharge given under ‘‘Extremes” does not represent the
crest discharge unless a water-stage recorder was in operation or
unless a nonrecording gage was read at the time of the crest.

The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the daily gage height which may be
a once daily reading or the mean of twice daily readings of a non-
recording gage, or the mean daily gage height obtained from a water-
stage recorder graph.

At stations on streams subject to sudden or rapid diurnal fluctuation
the discharge obtained from the rating table and the mean daily
gage height may not be the true mean discharge for the day. If such
stations are equipped with water-stage recorders the mean daily dis-
charge may be obtained by averaging discharge at regular intervals
during the day or by using the discharge integrator, an instrument
for obtaining mean daily discharge from a continuous gage-height
graph and containing as an essentxa.l element the rating curve of the
station.

In the table of monthly discharge the ¢olumn headed “Maximum "’
gives the maximum daily discharge, and not the discharge when the
water surface was at crest height. Likewise, in the column headed
“Minimum” the quantity given is the minimum daily discharge.
The column headed “Mean” is the average flow in cubic feet per
second during the month. On this average flow are based computa-
tions recorded in the remaining columns, which are defined on page 2.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

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

The station description gives a statement in regard to the general
accuracy of the records. “Excellent’” indicates that records are
accurate within 5 per cent; “good,” within 10 per cent; ‘‘fair,”
within 15 per cen}; and ““poor,”” 20 per cent or more.

The monthly means for any station may represent with -high
accuracy the quantity of water flowing past the gage, but the figures
showing " discharge per square mile and run-off in inches may be
subject to gross errors, caused by the inclusion of large noncontribut-

v
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ing districts in the measured drainage area, by lack of information
concerning water diverted for irrigation or other use, or by inability
to interpret the effect of artificial regulation of the flow of the river
above the station. ‘‘Second-feet per square mile” and “run-off in
inches” are therefore not computed ‘if such errors appear probable,
and are also omitted for stations on streams draining areas in which
the annual rainfall is less than 20 inches.

The table of monthly discharge gives a general idea of the flow at
the station. The table of daily discharge allows more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on records previously published

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
stations must first be satisfied. :

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

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

Part 1. North Atlantic slope basins (St. John River to York River).
2. South Atlantic slope and eastern Gulf of Mexico basins (James River
to the Mississippi).
3. Ohio River Basin.
4. St. Lawrence River Basin.
5. Hudson Bay and upper Mississippi River Basins.
6. Missouri River Basin.
7. Lower Mississippi River Basin.
8. Western Gulf of Mexico basins.
9. Colorado River Basin.
10. The Great Basin. )
11, Pacific slope basins in Califernia. -
12. North Pacific slope drainage basms, in three parts:
A, Pacific slope basins in Washington and upper Columbia vaer
Basin. -
B, Snake River Basin. ’
C, Pacific slope basins in Oregon and lower Columbia River Basin.
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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. Sets are available for consultation in the local offices of the
water-resources branch of the Geological Survey as follows:

Augusta, Me., Statehouse.

Boston, Mass., 2500 Customhouse.

Hartford, Conn., 318 State Office Building.

Albany, N. Y., 506 Broadway-Arcade Building.

Trenton, N. J., 710 Trenton Trust Building.

Harrisburg, Pa. Claster Building.

Charlottesville, Va Brooks Museum, University of V:rgmia
South Charleston, W Va., Naval Ordnance Plant.

Asheville, N. C,, 220 Pest Office Building.

Columbia, 8. C., 881 National Loan & Exehange Bauk-Building.
Ocala, Fla., Post Office Building.

Chattanooga, Tenn., 630 Power Building.

Tuscaloosa, Ala., Post Office Building.

Columbus, ‘Ohio, Engineering Experiment Station, Ohio State University.
Indianapolis, Ind., 319 Federal Building.

Chicago, IlL, 1503 Consumers Building.

Madison, Wis., 337N State Capitol.

St. Paul, Minn., 202 Old State Capitol.

Topeka, Kans., 23 Federal Building.

Rolla, Mo., Rolla Building, School of Mines and Metallurgy
Fort Sn‘nth Ark., Post Office Building.

Austin, Tex., State Capitol.

Sante Fe, N. Mex., State Capitol.

Tucson, Ariz., 210 Post Office Building.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, Federal Building.

Helena, Mont., 416 Power Block.

Takoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Franciseo, Calif., 303 Customhouse.

Los Angeles, Calif., 751 South Figueroa Street, room 510.
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 6,070 pomts in
the United States,and the data obta.med have been pubhshed in the

reports tabulated on page 7.
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Stream-flow data in reports of the United States Geological Survey
‘ [A=Annual Report; B=Balletin; W=Water-S8upply Paper]

Report Character of data Year
10th A, pt. 2. .....| Descriptive information only.. _.ceooee e cecmccae
1ith A, pt. 2. Monthly discharge and descriptive informatfon._ . ... ... 1884 to Sept. 1800.
12th A, pt. do.. : 1884 to June 30, 1801,
13th A, pt. Mean disc] e in d-feet. - 1884 to Dec. 31, 1892,
4th A, pt. discharge ong-time regorde, 1871 £0 1898). . . ... 1888 to Deo, 31,1863,
B 131 ions, measurements, gage heights, and ratings 1893 and 1894.

ptive information only..._...... -
ons, measurements, gage heights, ratings, and | 1395.
monthly discharge (also many data covering earlier years).
Gage heights (also gage heights for earlier vears)...._._........ 1806,
Descriptions, measurements, ratings, and monthly discharge | 1805 and 1896,
(also similar data for some earlier years).
Descriptions, measurements, and gage heights, eastern United | 1897,
Btates, eastern Mississippi River, and Missouri River above

R b e e e e R R R

junction with Kansas.

i T T, Descriptions, measurements, and gﬁe heights, western Mis- | 1897,
sissippi River below junction of Missouri and Platte, and |
western United States.

18th A, pt. 4___.__) Descriptions, measurements, ratings, and monthly discharge | 1807,
(also some Jong-time records).

W7 e Measurements, ratings, and heights, eastern United | 1888.
States, eastern Mississippi River, and Missouri River.

Was .. Measurements, ratings, and gage heights, Arkansas River and | 1898,

200 A, pt. 4. .| Monthly dischasge (oleo & lier years)

’ onthly o for many earlier years) .....___.. -

W 35t0 39. Descriptions, measurements, gage heights, and ratings.

'%sz 'ﬁt'la&t& Monthly discharge.........

gl 2 S Byt y

224 A, pt. 4 onf dis

85, 66. ... Descriptions,

75...... Monthly discharge............

82t085........| Complete data....

97t0 100. . do.__.

124 to 135._ 0..

185t0 178 --udo._

201 to 214._ ..do. o

241 iy

261

281

301

321

351

381

401

431 to 444 0

451 to 464 o

47 0

501 to 514 _ 0.

521 to 534. . 0. .

541 to 554._ 0..

ﬁl\"t;STL.--_- ._.._&:.-

W 60} fofid. .. O S .

We62lto634.___. -

W 641 to 654. -

W6slto674.___. -

W681to604.

W 696 t0 709. ...

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

71538—32—2
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DIVISION OF WORK . 9

The table on page 8 gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1930. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data from 1910 to 1920 for any station in the
area covered by part 3 are published in Water-Supply Papers 283,
303, 323, 353, 383, 403, 433, 453, 473, and 503, which contain records
for the Ohio River Basin for those years.

COOPERATION

The work was carried on under cooperative agreement with the
several States as follows: In Montana with the office of the State
engineer, J. S. James; in Missouri with the bureau of geology and
mines, H. A. Buehler, State geologist; in Wyoming with the office
of the State engineer, John A. Whiting; and in Kansas with the
water resources division of the State board of agriculture, George
S. Knapp, chief engineer.

Twenty stations in Milk River Basin in Montana were maintained
from funds appropriated by the Department of State of the United
States.

Acknowledgements are due to the Corps of Engineers, United States
Army, for financial assistance in collecting the records published
herein.

Assistance in collecting the records was rendered by the following
States, organizations, corporations, and individuals: In Montana by
the Liberty Mines Co.; in Yellowstone National Park by the National
Park Service; in Missouri by the Missouri Game and Fish Depart-
ment, Gasconade River Power Co., Missouri Hydroelectric Power
Co., and the Chicago Great Western Railroad; in Wyoming by the
United States Bureau of Reclamation, the United States Indian
Service, and the Douglas Reservoirs Water Users’ Association; in
Nebraska by the State Department of public works, bureau of irri-
gation, power, and drainage, R. H. Wellis, chief, and by the Nebraska
Power Co.; and in Colorado by Mr. Barton M. Jones and by the office
of the State engineer, M. C. Hinderlider.

DIVISION OF WORK

, 'The data for the stations in Montana and North Dakota except
those on Madison River near Yellowstone, Mont., and Tongue River
near Decker, Mont., were collected and prepared for publication under
the direction of W. A. Lamb, district engineer, assisted by A. H.
Tuttle, C. S. Heidel, G. C. Sanders, Edward Post, E. H. Bekkedahl,
H. C. Smith, and Mrs. G. Thompson.

The data for stations in Missouri and for the station on Missouri
River near Nebraska City, Nebr., were collected and prepared for
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publication under the direction of H. C. Beckman, district engineer,
assisted by H. C. Bolon, R. D. Schmickle, C. J. Eyberg, and C. H.
Jennings.

The data for stations in Yellowstone National Park and for the
station on Madison River near West Yellowstone, Mont., were col-
lected and prepared for publication under the direction of C. G.
Paulsen, district engineer, assisted by Berkeley Johnson, ¥. M.
Veatch, W. I. Travis, E. G. Bailey, Miss E. H. Haugse, and Miss
Josephine Ruick.

The data for stations in Colorado, Nebraska, (except for the station
on Missouri River at Nebraska City), South Dakota, Wyoming, and
Iowa, and for the station on Tongue River near Decker, Mont., were
collected and prepared for publication under the direction of Robert
Follansbee, district engineer, assisted by P. V. Hodges, F. F. LeFever,
R. E. Cabell, H. P. Eisenhuth, D. S. Jenkins, F. B. Campbell, L. F
Hanks, Miss Nellie L. Esterly, and Mrs. Elsie L. Yeatman.

‘'The data for stations in Kansas were collected and prepared for
" publication under the direction of J. B. Spiegel, district engineer,
assisted by Charles Wells, W. M. Littlefield, R. V. Smrha, and Mrs.
Maude Moon.

The records were reviewed and manuscript assembled by P. R.
Speer.
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GAGING-STATION RECORDS

"MISSOURI RIVER PROPER
RED ROCK RIVER ABOVE RED ROCK RESERVOIR, NEAR MONIDA, MONT.

Locarion.—Recording gage in NE. ¥ sec. 8, T. 14 8,, R. 4 W, at Lyons Bridge,
11 miles northeast of Monida.

Recorbps AvAILABLE.—May to November, 1911; April, 1914, to Septembéer, 1915;
April to September, 1930,

Exrremips.—Maximum discharge during year, 750 second-feet Apr. 18 (gage

© height, 5.30 feet); minimum, 0.4 second-foot July 31 (gage height, 1.04 feet).

1011, 1914-15, 1930: Maximum discharge, 995 second-feet Apr. 21-28,

1914 (gage height, 6.4 feet); minimum, that of July 31, 1930.

Remarks.—Records good. Some small diversions from tributaries and natural
storage in Red Rock Lakes. .

" Daily and monthly discharge, in second-feet, 1930'

Day Apr.| May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
114 28| 0.8 26 103 52|12 36 25
102 28| 2.8 31 177 56 | 11 38 23
128 25 2.8 38 156 48 | 8.4 41 23
128 20} 10 38 134 7.2 40 25
121 17 {17 38 148 471 6.0 33 25
114 16 | 14 43 141 46 5.2 31 26
108 14112 40 121 41 4.8 30 32
102 1212 46 128 60 4.0 28 36
11 {12 49 162 671 4.0 26
83 10112 48 162 50| 4.0 23 31
83 13 | 40 41 148 411 4.0 23 32
72 14 | 41 40 141 451 3.4 20 34
12 | 41 40 134 8] 22 29 31
39 12 | 40 34 121 21! 10 26 31
33 12 | 36 31 128 27| .7| 28 27
128 ... 5 b= I I
: Run-off in
Month Maximum | Minimum Mean acre-foet
April 18-80. oo . 750 430 591 15,200
ay- et emeeecmaasccmmaenaeeanam—nn 385 121 224 13,800
JODe . e ce e m——man 128 27 68,4 4,070
July. 28 5 10.4 640
August 41 8 24.9 1, 530
September. 42 23 83.9 2,020
The pericd ; . 37,300




12 SURFACE WATER SUPPLY, 1930, PART 6

RED ROCK RIVER BELOW RED ROCK RESERVOIR, NEAR MOKIDA, MOKT.

Locarion.—Staff gage in SW. Y sec. 32, T. 13 8., R. 6 W., just below Red Rock
Reservoir and 8 miles northwest of Monida.

DRrAINAGE AREA.—560 square miles.

REccixégg AVAILABLE.—July, 1911, to September, 1918; May, 1925, to September,

ExrrEMES.—Maximum discharge during year, 800 second-feet Apr. 26-27 (gage
height, 2.6 feet) ; minimum, 12 second-feet Dec. 7-10 (gage height, 0.12 foot).

1911-1918, 1925-1930: Maximum discharge, 1,220 second-feet Apr. 28,

1914; minimum, 5 second-feet Jan. 1 to Apr. 10, 1913 (gage height, 0.10 foot).

Remargs.—Records good. Flood water stored in reservoir and released as
required. Small diversions for irrigation on tributaries.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
24 314 13 16 16 14 14 414 166 39 182 31
24 206 13 16 16 14 14 353 166 37 179 23
26 206 13 16 16 14 14 314 260 37 81 22
27 314 14 16 16 14 14 373 35 17 22
24 296 14 14 16 14 14 314 393 34 13 21
24 296 14 14 16 14 14 334 393 34 17 20
24 111 12 14 16 14 14 334 303 34 18 20
23 12 14 16 14 14 834 303 34 20 20
22 20 12 14 16 14 14 479 34 20 22
22 18 12 14 16 14 16 33¢ 546 35 20 28
22 18 14 14 14 14 19 314 37 30
22 17 14 14 14 14 44 277 614 35 21 ”
22 16 14 14 14 14 108 277 708 35 31
16 14 14 14 14 162 260 763 35 26 37
15 14 14 14 14 164 250 708 27 44
14 14 14 14 14 166 243 660 32 29 45
14 14 14 14 14 169 243 637 30 35 47
14 14 14 14 14 166. 227 614 37 48
14 14 14 4 14 373 196 614 24 41 50
14 16 14 14 14 479 182 614 24 44 86
14 16 16 14 14 523 169 614 24 47 53
14 16 16 14 14 637 164 637 23 47 63
14 16 16 14 14 660 162 637 22 45 63
14 16 16 14 14 752 164 637 21 47 58
14 16 16 14 14 800 162 637 20 4 56
14 16 16 14 14 800 159 637 20 42 5
14 16 16 14 14 800 159 614 20 41 47
14 16 16 14 14 752 159 614 20 39 45
14 16 16 14 706 164 614 86 41 45
14 16 16 |aeea_s - 14 523 172 243 182 41 45
16 16 14 169 179 39 |-ceee-
" Run-off in
Month Maximum | Minimum Mean acre-feet
QOetober. 314 22 66. 2 4,070
NOVOIDOL - e e cevcsc e e ammnen—eemma e ———————— 314 14 75.8 4,510
December..... oo e emnam 16 12 14.4
Wobmars oo 1 ooy i
ebruary....
£ ¢ T, 14 14 14.0 861
April - 800 14 298 17,700
ay 414 159 245 15; 100
June. 753 168 531 31,600
July. 182 20 41.4 2,
182 17 43.3 2,660
September. c....coc..- e cmm——— 63 20 39.1 2,330
The year......ccem. 800 12 118 84, 000
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BEAVERHEAD RIVER AT BARRATTS, MONT.

Location.—Chain gage in SE. 1, SW. ¥ sec. 20, T. 8 8., R. 9 W., 1 mile above
Barratts and 10 miles southwest of Dillon,

DRAINAGE AREA.—2,850 square miles.

RECORDS AvaiLaBLE.—August, 1907, to September, 1930.

ExTrREMES.—Maximum discharge during year, 702 second-feet Apr. 9, 10 (gage
height, 1.84 feet); minimum, 182 second-feet at various times during July,
August, September (gage height, 0.60 foot).

1907-1980: Maximum discharge, 3,640 second-feet June 19, 20, 1908 (gage
height, 6.0 feet); minimum, 106 second-feet July 28, 29, Aug. 19-31, Sept. 1,
10-17, 1919 (gage height, 0.50 foot). )

Remarks.—Records good. Discharge estimated Jan. 9-23 because of ice.
Numerous diversions above gtation. Storage and release of flood waters of
Red Rock River near Monida affect low at this station.

Daily and monthly discharge, in second-feet, 192930

Day Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
386 365 287 287 406 448 216 365 182 182
386 | 345| 287 287 406 406 216! 365 182 | 182
386 345 325 287 406 386 216 325 189 182
386 325 287 287 427 386 251 2689 182 182
386! 328 287 | 448 | 38 251 230 202| 182
386 325 269 287 448 386 216 223 198 196
386 326 287 558 386 216 216 182 196
386 325 287 287 677 365 216 116 182 209
386 287 702 406 216 182 200
386 287 | 287 702 406{ 209f 216) 182| 209
386 287 269 581 406 230 216 189 209
386 287 306 581 365 251 223 216 202
406 287 365 491 325 269 216 202 216
406 306 345 325 406 218 202 216
406 306 | 406| 365 306| 406| 216 189 216
aa |l 201 306 o87| 406| 189 1s0| 209
406 287 326 365 287 406 182 189 209
408 306 287 287 325 182 209
406 325 287 287 251 306 182 196 209
406 325 287 287 251 306 182 198 202
406 325 306 287 216 306 182 189 196
386 325 406 325 216 306 182 189 196
386 3256 365 365 216 325 182 209
365 287 325 365 386 216 427 196 189 200
366 287 306 365 536 216 427 196 189 209
365 287 287 406 581 189 406 189 189 202
365 287 287 406 628 182 406 189 189 202
365 287 287 406 604 182 386 189 182 202
365 b2 74 FO— - 408 628 216 386 189 182 202
345 287 408 628 216 386 182 182 202
345 287 |-ceeeee [t I P—— 216 |-eeenn 182 182 ool

N Run-off in

Month Meaximum | Minimmm Mean acre-foet

............ 401 230 258 15, 900
518 365 449 26, 700
________ 406 845 385 23, 700
______ . 365 287 301 18, 500
325 269 209 16, 600
..... 406 269 333 20, 500
702 287 473 23, 100
448 182 301 18, 500
— 427 209 310 18,400
365 182 216 13, 300
- 216 182 189 11, 600
- 216 182 202 - 12,000
702 182 309 224, 000
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JEFFERSON RIVER NEAR SILVERSTAR, MONT.

Locarion.—Cable gage in SE. % sec. 23, T. 2 8., R. 6 W., at highway bridge §
miles southwest of Silverstar and 5 miles below junction of Beaverhead and
Big Hole Rivers.

DRAINAGE AREA.—7,840 square miles.

RECORDS AVAILABLE.—August, 1910, to September, 1916; July, 1920, to Sep--
tember, 1930. ‘
ExrrEMEs.—Maximum discharge duritig year; 7,488 second:feet- Apr. 10:(gage

height, 5.837 feet); minimum, 276 second-feet Aug. 1 (gage height, 1.59 fegg.
1910-1916, 1920-1930: Maximum discharge, 19,800 second-feet June 15,
1927 (gage height, 9.85 feet) ; minimum, 122 second-feet Aug. 23, 1929 (gage
height, 1.28 feet). )
ReMarks.—Records good except those for periods Nov. 20-25, Dec. 1 to Mar. 9,
which are poor. Numerous diversions. Flow partly regulated by operation
of two reservoirs.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
915 970 1,160 | 3,080 | 3,080 804 276 616
915 | 1,020 1,160 | 2,870 | 2,660 748 369 1
860 | 1,020 1,220 | 2,870 | 2,660 341 616
860 | 1,140 1,410 | 2,870 | 2,660 616 335 618
860 | 1,140 1,000 1,440 | 3,080 | 2,560 322 658
860 | 1,200 1,800 | 3,080 | 2,070 616 362 703
860 | 1,200 2,660 | 3,300 { 1,980 616 302 703
860 | 1,140 3,520 | 3,080 ; 2,160 816 355 796
970 | 1,140 5,200 | 2,660 | 2,360 616 315 748
1,080 | 1,080 1,060 | 7,480 | 2,460 | 2,260 | 541 | 341| 706
080 1,060 | 5,700 | 2,160 | 2, 160 796 796
080 1,100 | 1,110 | 5,200 | 2,070 [ 2,160 | 1,220 | 573 | 796
080 1,280 | 4,450 | 1,800 | 2,070 | 1,220 470 843
1,220 | 8,760 | 1,640 | 1,890 | 1,110 658 796
1,160 | 3,750 | 1,640 | 1,560 | 1,110 748 843
900 (1 700 1,160 | 3,080 | 1,640 | 1,480 | 1,000 | Sp4 | 798
1,110 | 2,360 | 1,560 | 1,410 | 894 | 804 | 796
1,160 | 2,070 | 1,640 | 1,410 843 804 748
1,160 | 1,980 | 1,640 | 1,280 703 796 708
1,160 | 2,070 | 1,480 | 1,220 | 616 | 894 | 703
1,160 | 2,160 | 1,220 | 1, 160 565 843 703
1,160 | 2,160 | 2,280 | 1,000 501 796 708
,220 | 2,460 | 2,160 | 1,110 470 748 | 796
1,110 | 1,110 | 2,870 | 1,980 | 1,110 433 748 894
1,060 | 1,110 | 8,520 | 1,800 | 1,110 411 804
1,000 ( 1,110 { 8,750 { 1,800 | 1,110 418 748 894
1, 1,160 | 3,080 | 1,720°| 1,060 383 703 804
1,000 1,120 | 3,980 | 1,340 | 1,000 369 703 804
,160 | 3,750 | 1,800 | 1,000 355 703 894
1,160 | 3,300 | 2, 945 315 858 804
1/ 1,160 3, 658 |-..o..
Month ' Maximum | Minimum | Mean Ra%?e'_‘}fe%n
October - 1,080 860 934 57,400
November._... 1,000 64, 900
December. . 900 55, 300°
Fepcs Lom| a5
‘ebruary ’
March._. 1,110 68, 200
April. (ol 3,110 185, 000
ay 2,210 138, 000
.}g;:e. 1,720 lw
P e A
September. . 72 48, 900
‘The year. 1,240 808, 000
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MISSOURI RIVER AT FORT BENTON, MONT.

Locarion.—Water-stage recorder in NE. 4 sec. 26, T. 24 N, R. 8 E., at highway
bridge at Fort Benton.

DRAINAGE AREA.—24,600 square miles.

RECci%g(s) AVAILABLE.—July, 1881, to November, 1891; July, 1902, to September,

ExrtrEMES.—Maximum discharge during year, 16,900 second-feet Apr. 20 (gage
}might, 4.80 feet); minimum; 1,580 'séeond:fést Dec. 2 (gage heighit, —0.20

oot). .
1881-1891, 1902-1930: Maximum discharge, 107,000 tecond-feet June 7,
1908 (gage height, 16.3 feet); minimum, 1,420 second-feet Aug. 17, 1919.
REMARKS.—Records good except those for periods Nov. 19-21, Jan. 1 to Mar. 31,
which are fair. umerous diversions from tributaries. Flow partly regu-
lated by storage in reservoirs. Volta power plant records used Dee. 1 to Mar.
31, furnished by Montana Power Co.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. Msy | June | July | Aug. |Sept.
5,440 | 4,600 | 4,550 | 4,720 | 4,500 | 3,740 | 6,080 | 10,500 | 5,600 | 3,540 | 3,440 | 2,850
4,100 | 4,600 | 4,670 | 4,800 | 3,950 | 3,620 | 8,000 | 8900 | 5920 3,860 | 2,770 | 2,700
5,000 | 4,220 | 4,610 | 4,420 | 4,560 | 3,370 | 8,900 | 11,300 | 7,820 | 4,340 | 3,000 | 3,540
5,290 | 4,340 | 4, 5,000 | 4,250 | 4,230 | 11,300 | 12,100 | 10, 3,090 | 3,350°| 4,220
5,000 | 4,470 | 4,910 | 4,200 | 4,740 | 4,570 | 1,300 | 14,900 | 12,100 | 3,260 | 3,260 | 4,220
4,860 | 4,100 5,080:| 3,850 | 5,200 | 5,070 | 12,100 | 13,000 | 12,100 | 3,260 | 2,930 | 3,260
4,860 | 4,470 | 5,000 | 4,000 | 5 140 | 4,630 ,100 | 12,600 | 9,470 | 3,640 | 3,000 | 3,440
5,290 | 4,600 | 3,990 | 4,640 | 4,800 | 4,430 | 11,300 | 8,900 , 1 3,750 | 3,010 | 3,640
5,000 | 4,220 | 3,330 | 4,710 | 3,820 | 3,310 | 9,660 | 11,300 | 8,000 | 3,350 | 3,000 | 3,750
5,200 | 4,340 | 2,610 | 4,720 | 3,520 | 3,730 | 9,660 | 12,600 | 5,600 | 2,850 | 3,440 | 3,860
5,440 | 3,860 | 3,740 | 4,880 | 3,430 | 5,280 | 10,900 | 12,100 | 4,860 | 2,850 | 2,930 | 3, 540
5,000 | 4,340 ) 4,710 | 4,000 | 3,960 | 4,420 | 11,300 | 12,100 | 6, 3,540 | 2,700 | 3,640
4,730 | 4,100 | 4,770 | 5,290 | 4,360 | 4,310 | 16,000 | 11,700 | 5,920 | 3,540 | 2,850 | 3,750
4,730 | 4,100 | 5,070 | 5,010 | 4,070 | 4,870 | 13,900 | 12,100 | 4, 3,090 | 3,440 | 3,640
5,000 | 4,100 | 4,410 | 5,230 | 3,790 | 4,260 | 15,400 | 12,100 | 7,460 | 3,350 | 3,260 | 3,860
5,000 | 4,220 | 4,690 | 4,530 | 3,710 | 4,050 | 16,400 | 11,700 | 7,460 | 3,180 | 3,350 | 3,750
5,000 | 4,340 | 4,690 | 4,640 | 4,120 | 4,780 | 15,900 | 11,300 | 7,820 | 3,350 | 3,010 | 3,640
5,140 | 3,640 | 4,910 | 4,600 | 4,800 | 4,590 | 13,900 | 10,900 | 8,180 | 3,260 | 3,350 | 3,640
5,140 | 3,640 | 5,050 | 4,530 | 4, 810 | 4,440 | 14,400 | 10,500 | 5,440 | 3,350 | 2,850 | 3,750
4,860 | 3,640 | 4,770 | 5,200 | 5,020 | 4,680 | 16,900 ,660 | 4,600 ; 3,180 | 3,350 | 3,750
5,140 | 3,860 | 5,270 | 4,980 | 4,700 | 4,700 | 14,400 | 8,720 | 4,340 | 3,180 | 3,260 | 3,640
5,290 | 4,730 | 5,050 | 4,930 | 3,660 | 4,830 | 14,400 | 7, 4,340 | 3,350 | 3,260 | 3,440
4,860 | 5,600 | 5,330 | 4,920 | 3,080 | 6,210 | 13,900 | 7, 3,860 | 3,010 | 3,440 | 3,860
5,140 | 5,140 | 5,260 | 4,990 | 3,830 | 5,640 | 12,100 | 6,930 [ 3,860 | 3,010 | 3,440 | 3,980
5,290 | 5,600 | 5,070 | 4,880 | 4,080 | 4,670 | 13,000 | 5,920 | 3,640 | 3,640 | 3,080 | 3,980
5,290 | 5,590 | 4,520 | 4,140 | 4,800 | 12,100 | 5,600 | 3,640 | 3,260 | 3,180 | 4,100
5,200 | 5,150 | 4,170 | 3,110 | 4,470 | 13,900 | 5,290 | 4,220 | 3,260 | 3,640 | 3,980
5,440 | 4,980 | 4,510 | 3,090 450 | 13,000 | 4,860 | 4,340 | 3,090 | 3,440 | 3,750
5,440 | 4,330 | 5,630 |-euv--- 4,170 | 11,700 | 5,000 | 3,540 | 3,540 | 3,540 | 3,540
5,600 5210 | 4,610 |-..._.. 3,750 | 10,500 | 5,140 | 4,340 | 3,350 | 3,260 | 3, 760
....... 5,510 | 4,400 [...___.| 4, 600 3,260 | 3,440 [~.c--.
" < Run-off in
Month Maximum | Minimum Mean acre-fest
October. 5, 760 4,100 5,040 310,000 -
November.. 5,600 3,640 4, 530 270, 000
December. 5, 590 2,610 4,750 292, 000
January. 5,630 3,850 4,700 289, 000
February. 5, 200 3,080 4,150 230, 000
March. * 6,210 3,310 4, 460 274, 000
April 16, 900 4,100 12, 300 732, 000
May : 14, 900 4,860 9, 630 592, 000
June. 12,100 3, 540 6, 220 370, 000
July. 4, 340 2, 850 3,340 205, 000
August - emeem e m————— e 3,646 2,700 3,210 197,000 .
September. 4,220 2, 700 3,680 219, 000
The year. 16, 900 2,610 5, 500 3, 980, 000
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MISSOURI RIVER NEAR WOLF POINT, MONT.

LOGATION.—W&te!‘—St&%e recorder installed Apr. 13, 1930, in NW. % seec. 28,

T. 27 N,, R. 48 E., at highway bridge 6 miles southeast of Wolf Point.
Prior to Apr. 13, 1930, staff and chain gages at Wolf Point, 6 miles upstream
were used.

DRrAINAGE AREA.—82,400 square miles.

RECORDS AVAILABLE.—April to September, 1930. September, 1928, to April,
1930, comparable record at ferry crossing at Wolf Point, 6 miles upstream.

ExrrEMEs.—Maximum discharge during year, 21,300 second-feet Apr. 20; maxi-
mum gage height, 17.45 feet Mar. 30 (ice jam); minimum discharge, 1,790
second-feet Dec. 18, 19,

1928-1930: Maximum discharge, 26,900 second-feet June 4-6; maximum

%gge height, that of Mar. 30, 1930; minimum discharge that of Dec. 18, 19,

ReMarks.—Records poor prior to December, 1928; fair from December, 1928,
to April, 1930, and good thereafter. Numerous diversions from tributaries.
Flow partly regulated by storage reservoirs above power plants.

Daily and monthly discharge, in second-feet, 19281930

Day Sept. Day Sept. Day Sept.
1928 1928
13, 310 f| 19 e 6, 310
14 6,450 || 20 ccee o cee e ceeeamann] 6,170
15 6,450 || 21 6,170
16 6,600 | 22 6,170
) I S 8,600 || 32 6, 030
18 eeccem—————— 6,450 || 24 oo 6,
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June | July | Aug. | Sept.
4,380 14,000 | 14,300 | 26,100 | 15,700 | 5, 4,700
4,100 11,500 | 14,600 | 22,500 | 14,000 | 5,340 | 4,
3,050 6,140 | 10,600 | 15,700 | 26,500 | 12,100 | 5,200 | 4,700
4, 500 10,300 | 16, 26,500 { 11,200 | 5,200 | 4,590
4,000 5 600 | 4 590 9,250 | 15,700 | 26, 11,800 | 5,070 | 4,700
tl ]
4,010 9,000 | 14,000 | 26,900 | 11,500 | 5,200 | 4,700
, 160 9,000 | 15,000 | 25,700 | 11,200 | 4, 4,700
4,160 7,320 | 8,250 | 19,000 | 23,300 | 10,600 | 4,940
7,560 | 18,300 | 22,500 | 9,750 | 6,200 | 5,070
7,780 {17,900 | 22,100 | 9, 5,070 | 5,070
\4, 500 7,560 | 17,100 | 24,100 | 8,500 | 5,070 | 5,070
’ 6,750 | 16,400 | 22,500 | 7,780 | 5,200 | 5,070
, 840 6,370 | 16,100 | 21,700 | 7,140 | 5,340 | 5,070
6, 14, 21,300 | 7,340 | 5,200 | 4,940
5. 150 6,180 | 15, 000 ,000 | 7,340 | 5,070 | 4,940
td
6,370 | 14,600 | 20,600 | 7,340 | 5,200 | 4,820
6,370 | 13,600 | 20,200 | 7,140 | 4,940 | 4,820
5, 500 |5, 380 6,000 | 6,180 | 15,000 | 20,200 | 7,560 | 4,700
6,180 | 15,700 | 20,900 | 7,140 | 4,820 | 5,070
6, 17, 20,600 | 6, 5,070 | 4,940
6, 17,500 | 19,000 | 6,750 | 5,070 | 4,940
7,140 | 17,100 | 24,700 | 6,560 | 4,940 | 4,700
, 530 gt 16, 400 100 | 6,370 | 4,820 | 4,940
7,560 |'16,100 | 20,900 | 6,370 | 4,700 | 5,340
5,040 9,000 | 18,300 | 20,600 | 6,560 | 4,700 | 5,340
5, 800 13,000 | 11,800 | 20,200 | 20,200 | 6,000 | 4,820 | 5,400
10,300 | 12,400 | 21,700 | 19,400 | 5,820 | 4,940 | 5,490
400 0,900 | 12,300 | 22500 | 18,300 | 5,490 | 4,940 | 5,480
i PRSSOR, 11,800 | 13,000 | 24,100 | 17,100 | 5,490 | 5,070 | &,
13,300 | 14,600 | 22,900 | 16,400 | §, 4,940 | 5,340
12, 400 20, 900 5,340 | 4,820 |eaeunn
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Daily and monthly discharge, in second-feet, of Missouri River near Wolf Point,
Moni., 1928-1930—Continued

Day Oct. | Nov. | Dec. | Jan,"| Feb. | Mar. | Apr. | May. | June | July | Aug.|Sept.
5,340 6,200 | 4,180 | 4,980
5,200 6,040 | 4,1 38,9080
5,340 5,800 ; 4,160 | 3,980
5,490 56801 3, 4,070
5,820 5,820 | 3, 4,070
5,650 5,320 | 3,600 | 3,980
5,490 5,440 | 3, 4,070
5,490 5,320 | 3,600.) 3,980
5,340 5,320 | 8,510 | 3,980
5,340 5,320 | 8,410-{ 3,
5, 200 4,880 | 3,410 | 3,880
5,340 4,880 | 3,410 | 3,980
5,340 4,880 | 3,410 | 3,980
5, 200 4,990 | 3,410 | 3,980
5, 200 6,160 | 3,410 | 3,980
5,070 6,200 | 3,410 | 3,980
5,070 4,360 | 3,410 | 4,070
4,940 4,260 | 3,410 | 4,160
4,820 4,260 | 3,410 | 4,160
4,700 4,360 | 3,410 | 4,
3, 600 4,260 | 3,410 | 4,160
3,690 4,360 | 3,500 | 4,160
3,780 4,360 | 3,500 | 4, 560
4,260 4,360 | 3,600 | 4,880
4, 590 4,360 | 3,600 | 4,770
4, 590 4,360 | 3,600 | 4,560
8,000 4, 360 680 | 4,160
5, 200 4,260 | 2,690 { 3,780
4,700 4,260 | 3,780 | 3,880
4, 500 4,260 | 3,880 | 3,880
....... 4,160 | 3,880 j......
Month Maximum | Minimum | Mean | Rum-ofin
acre-feet
6, 600 6,030 6, 240 223, 000
6, 600 6,030 6,200 387, 000
8, 7: 4,980 6, 410 381, 000
December..... N . 3,950 5,030 309,
January [ [P RPUN HUI ORI 5,100 314, 000
February... PSP NORI - 4,920 273, 000
March. oo aceeee - 18,800 |-mcuceoncno] 7,390 454, 000
% ) | D . 14, 600 8, 000 8 523, 000
MaY oo . 24,100 11,800 17,200 | 1,060, 000
June.. 26, 900 16, 400 21, 900 1, 300, 000
July. - 15, 700 5,340 s 510, 000
August . 5,340 4,700 5, 309, 000
BOPtomber. oo ccccecme e e 5,490 4,590 5,000 208,
The year 26,000 [-cvoeoencanns 8,460 6, 120, 000
1926-30
Qctob . 6, 000 4,040 5,350 320, 000
November. . ... e . 8, 000 3, 600 5,080 302, 000
mber.... .. - 5,340 1,790 3,360 | - 207,000
JANUAL Y e cmaermcmecmocmeccam e ccmnmmmoan 6,180 3,960 5,010 308, 000
FeDIUALY eecr e e cmcccceceacm e cmccmmm——ae 12,100 4,260 7, 437, 000
arch....... 14,300 4,700 9,670 508, 000
April c——— 21, 000 13, 000 17,200 1,020,000
Y e , 600 8,980 14,400 885, 000
JUDC . e oo e e e 15,600 3 9, 557, 000
July. eecmmaasssmaesea—— 6,200 4, 160 4,920 303, 000
August .- 4,160 3,410 3,610 222, 000
September. - 4,880 3,780 4,110 248,
The Fear. cccecmnacacarareasconns 21, 000 1,700 7,480 .5, 410, 000
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MISSOURI RIVER NEAR WILLISTON, N, DAK. -

Locarion.—Water-stage recorder in seec. 31, T. 154 N., R. 101 W,, at Lewis &
Clark Highway bridge 7 miles west of Williston.

Rucorps AvarLaBLe.—September, 1928, to September, 1930.

ExTrREMES.—Maximum discharge during year, 231,000 second-feet Apr. 4 (gage
height, 18.6 feet); minimum discharge occurred during ice period; minimum
stage, 1.53 feet Nov. 21. '

1928~1930: Maximum discharge, that of Apr. 4, 1930; minimum diachar%e,

?,9650 second-feet Jan. 30, 31, 1929; minimum gage heigilt, 1.53 feet Nov. 21,

RE“ABKB‘.—:—RCQOI’dS ood except those for winter period Nov. 23 to Apr. 4,

which are fair. umeérous diversions above station. Several storage reser-
voirs on tributary streams.

Daily and monthly discharge, in second-feet, 1989-30

Day QOct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July Sept.
33,300 26, 400| 26, 400, 15, 400
300 34 300| 38, 800| 25,100 15, 000
18, 000{ €% 390! 34 300! 49, 200{ 25, 100 15, 000
34, 300 47, 800] 23, 300 14, 200
34, 300 43, 800| 22, 200 13, 400
9, 260{ 112, 200|}10, 800|
33,300| 41, 200} 21, 700 13,000
30, 400 36, 500, 21, 200 13, 000
8,110 31, 300 33, 300/ 21, 700 13, 000
32, 300| 29, 500! 21, 700 12, 600
36, 500| 27, 900‘ 21, 700 11, 900
37,600 28, 700! 21, 200| 12, 200
36, 500 35.400] 20,700 12600
- 7,270 33,3001 41,200 18, 700 12,600
1 00
8, 450! }11, 600| 125, 200] - ) 29 500 42
27, 100| 45,100 25, 100 15, 800
34, 300| 27, 100| 45, 100| 27, 800 14,600
15, 300{ 28, 400] 38,800 30,400 13,000
25,100, 34, 300 26, 400, 12,200
%, 5001 32, 300| 23, 300 12,600
25,100 33,300 21,700 12, 200
25, 100! 38, 800! 20, 700 11, 900
120, 400 25, 10| 37, 600! 19, 700) 11, 500
25, 100| 36, 500| 18, 300 11,100
32, 900 25, 70| 35, 400, 17, 11, 100
8,900/ 9, 150 25,700| 35, 400| 16, 200 11, 500
26,400| 35,400| 15, 400 11,100
29. 100 26, 400 34, 300| 14, 600, 11,100
_______ g 25,100| 31, 300| 13, 800) 11, 100
24, 500| 27, 900} 13, 400 10, 700
24,500._.;__.‘ 13, 000{ 15,800{.-.~ ...
Run-offin
Maximum | Minimum Mean acre-feot
15, 000 12,600 13, 900 855, 000
13,800 | ... 11,400 678, 000
............ 8, 870 545, 000
10, 900 670, 000
..... ,300 | 1,240, 000
............ 16,900 | 1,040, 000
77, 800 400 | 1,990,000
37,600 29,400 | 1,810, 000
49, 200 ,800 | 2,190, 000
30, 400 21,100-{ 1,300,000
- 33,300 17,400 | 1,070, 000
____________ 15, 800 12, 800 762, 000
TR S 77,800 |oioeeeeace-s] - 19,500 | 14,200, 000

'
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MISSOURI RIVER AT SANISH, N. DAK.

LOCA’I;I%N —Wire gage in W. 14 sec. 14, T. 1562 N., R. 93 W., at highway bridge

at Sanish.

RECORDS AVAILABLE ~—September, 1928, to September, 1930.

ExrrEMES.—Mazximum discharge durmg year, 81,000 second-feet Apr. 5; maxi-
mum stage, 14.0 feet Feb. 27 (ice effect) ; minimum discharge occurred dunng
ice period; minimum gage height, 2.0 foet Aug. 8, 9.

1928-1930: Maximum discharge, 90,000 second-feet June 19, 1929, maxi-
mum gage height, 14.2 feet Mar. 19, 1929 (ice gorge); minimum dlscharge,
5,180 second-feet Feb. 3, 1929.

REMARKS.—-REGOI‘dB good except those for period Nov. 19 to Apr. 4, which are
fair. Numerous diversions above station. Several storage reservoirs on
tributary streams.

Daily and monthly discharge, in second-feet, 192930

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

%?’888! %0400 28

25, 500{ (20> 200| 40, 100! 47,000| 28,

,000| 4 217,

81,000 36, 000| 43,400 27,

27, 800 34, 000! 23,

, 200 34, 000f 3 24,

13, 900] 24, 700| 33, 24,

25, 400; 35, 000} 24,

24, 000}, 36, 23,

26, 200{ 35, 24,

28, 600| 32, 22,

10, 000 29, 500{ 30, 22,

27,8001 27, 21,

27, 800{ 27, a1,

27,800| 27, 2,

30, 400| 27, 27,

115, 900| 30, 400| 26, 32,

33, 100 24, 34,

34, 000 24, 70! 29,

37, 27, 000 27,

35,000 27,8 o,

22, 300, 34, 000| 27, 8! 23,

30, 400| 27, 000| 20,

31, 300 27, 8 20,

27,800{ 27, 800 17,

T s

20, 2001 30, 400] 28, 600 15,

33,100} 27,8 14,

27, 000 13,
Run-off in

Maximum | Minimum Mean acre-feet

tob . 14, 900 12, 500 13, 600 836, 000
November.__.... - 14,100 |oom e 11, 700 608, 000
b 8, 880 546, 000
January. 9, 610 561, 600
February.... 16, 500 916, 000
arch 18, 0600 1,110,000
April...._ 81, 000 24, 32,700 1, 950, 000
ay 40, 100 24, 700 30, 700 1, 890, 060
June. 50, 700 26, 200 39, 000 2, 320, 000
July 34, 000 13, 700 23, 600 1, 450, 000
Augnst. - 32, 200 , 200 17,400 1,070, 000
September. 17, 900 11, 800 13, 900 827,000
The year. 19,600 | 14, 200, 000
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MISSOURI RIVER PROPER

MISSOURI RIVER AT BISMARCK, N, DAK,

LocatioN.—Water-stage recorder in sec. 31, T. 139 N., R. 80 W., at Bismarck
city water plant.

DRAINAGE AREA.—187,000 square miles.

RECORDS AvaILABLE.—September, 1904, to December, 1905; October, 1927, to
September, 1930.

ExTREMES.—Maximum discharge during year, 78,000 second-feet Apr. 5; maxi-
mum gage height, 11.38 feet Mar. 6, during ice period; minimum discharge,
5,670 second-feet, mean for period Jan. 26-31.

1904-5, 1928-1930: Maximum discharge recorded, 201,000 secand-feet
Mar. 24, 1928; maximum gage hei%ht, 17.8 feet Mar. 27, 1929, during ice
gorge; minimum discharge, that of Jan. 26-31, 1930.

Remarks.—Records good except those for period of ice effect, Nov. 21 to Apr. 2,
which are fair. Numerous diversions above station. Tributaries partly
regulated by storage reservoirs.

Daily and monthly discharge, in second-feet, 1929-30

Jan. | Feb. | Mar. | Apr. | May | June | July ‘ Aug. | Sept.

700| 26,900] 30, 400! eool 1 900‘ 600

0 fsglmo 29, 500 3281500 gﬁl«m 12400.?31500

6,710 % 6,450/ 130, 600, 50, 800| 32, 300 28, 600| 31, 300] 13, 500' 18, 400

68,700| 37,800/ 43, 700| 20,500, 13, 500! 17, 500

72,400 39,000| 59, 800| 28, 600 m,mol 17,400

x| 27 500 3 500 50 200 %iﬁ' 13 200, 16,400

9,150+ '8; 830} }21, 800,23, 700 . ! 11, 800| .15, 900

l Fw' 210 5042 400 24 100 11 40 5 i

24, 600| 35, 500 35, 500{ 21,300| 11,000 14, 500

' 24,600 36,600| 33,300] 20,700] 10,800 14,400

24,600, 37,800 34, 400| 20, 700] 10, 600 14, 400

13, 600|110, 700, {10, 900! 25,400 40, 300| 35, 500 20, 700 11,800| 14,400

26,100, 40, 300 39, 800| 20,700/ 12, 2001 14,000

27,7001 41, 600] 48, 700| 20,700| 12, 200 13, 500

7, 28, 600, 37,800/ 44, 300| 19, 500! 13, 600 13, 500

7 80, 400! 38, 5001 42 900 19,000‘ 12, 800| 14,000

7,250, 110, 1001119, 100 128, 100 30, 400/ 27, 700! 44, 300 19, 000 15, 900

7, 33,300, 27, 700| 42,900] 20, 700| 13, 100/ 16, 900

7 34,400‘l 27,700; 36, 600 23, 900{ 17, 200| 16, 900

6,970 34,400 27,700] 32, 300| 27, 700| 32,800 16, 400

6, 35,500[96,900 31, 300| 28, 600| 39, 000 14, 000

5, 6, 260 136, 200 {33, 800| 33, 300(, 25, 400| 30, 300{ 26, 100| 33, 300| 14, 000

5, 31,300/ 25, 400| 33,,300| 23, 200 26, 100| 13,100

6,1 28, 600 26,100 35,660| 21, 300} 23, 900} 13, 100

8 o 20,500] 27,700 36, 000| 15, 000| 23,200 12,200

7, 840) ]34'“’0 100| 28, 17,900 11,800

pieed Iemamag Rl el Ak i

7, 84 SO | IR A 31;300|-...... 15, 400| 21,900/ ...

Maximum | Minimum Mean m&?

Octob 14,900 12,200 13,800 848, 000
November. 13, 500 7, 540 12, 600 750, 000
ber .14, 900 & 950 8,230 506, 600
January. 8,470 521, 000
February. 18, 200 1, 010, 000
March 28,600 | 1,760,000
April. . 72,400 24, 600 35,700 | 2,120,000
May 41, 600 25,400 32100] 1,970,000
June 50, 800 28, 600 38,800 | 2,310,000
July.. 38, 600 15,400 23,100 | 1,420,000
Augnst . . 9,000 10, 600 17,600 | 19807000
September. 20, 600 11, 400 15,100 898, 000
The year. 72, 400 21,000 | 185, 200, 000
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MISSOURI RIVER NEAR MOBRIDGE, 8. DAK.

Locarion.—Chain gage in sec. 7, T. 18 N., R. 30 E., 3 miles west of Mobridge
and 4 miles below mouth of Grand River.

DRrAINAGE AREA.—209,000 square miles.

REcorps AVATLABLE.—August, 1928, to September, 1930. )

ExTreMEs.—Maximum discharge during year, 80,100 second-feet Apr. 6 (gage
neight, 8.3 feet); minimum occurred during winter,

1928-1930: Maximum discharge, 164,000 second-feet Mar. 29, 1929 (gage

height, 11.4 feet).

ReMAREs.—Records good except those for Nov. 22 to Mar. 30, whieh were esti-
mated because of ice. ) ‘

Daily and monthly discharge, in second-feet, 1929-30

Day | Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June | July | Aug. | Sept.
13, 600 33,900 | 27,500 | 24, 600 | 32,700 | 15,700 | 20, 000
13, 600 36,900 | 28,100 | 27,000 | 32,600 | 14,900 | 19, 200
13,400 34, 100 | 39, 600 | 28, 500 | 27, 100 | 33,000 | 14, 400 | 18, 700
12, 900 ° 48,400 | 30,700 | 25,900 | 28, 13,700 | 17, 600
13, 000 7 900 16,000 ) 58,700 | 37,500 | 43,200 | 26,900 | 13, 100 | 16, 900
» {4
12, 900 73,300 | 45,300 | 62,600 | 25,800 | 12,200 | 16, 300
12, 700 300 | 40,400’ ( 61,400 | 25,200 ( 12,300 | 15, 600
12, 500 9, 000 31,200 | 56,900 | 39, 900! s 25,200 | 11,600 | 15, 300
12, 700 33, 500 | 39,000 | 42,800 | 24,800 | 11,300 | 15, 300
13, 100 30,100 | 37,800 | 35,500 | 23,300 | 11,000 | 14,900
13, 500 29, 000 | 34,200 | 31,100 | 22,100 | 10, 600 }.14, 000
13, 300 29, 35,200 | 30, 21,100 { 9,840 | 13,700
13,200 |28, 900 23, 300 | 30,200 | 42, 29,400 | 20,900 | 9,710 | 13,400
13, 300 30, 53, 500. | 31,000 | 20, 600 ), 13,400
13, 300 o 31,800 | 50,400 | 40, 20, 600 { 10, 300 | 13,300
, 700 ' ¥
13,400 31,800 | 41,600 | 51,600 | 20,200 | 10,800°| 13, 100
18, 400 3 36, 700 | 48,600 | 19,900 | 11,200

13, 300 /35, 900 ¥28, 500 | 36,400 | 32,600 | 43,600 | 19,500 | 11,600 | 13,300
13,000 35,900 | 29,400 | 49,000 { 18,500 | 11,800 | 13, 500
12, 900 35,900 | 28, 600 | 51,600 | 18,700 | 12,200 | 14,900
12, 800 40,000 | 37,300 | 26,400 | 43,600 | 19,900 | 12, 500 | 15, 600
42,000 | 35,900 | 26,600 | 36,400 | 22,800 | 22,600 | 17, 200
12, 100 |{6 400 |1 000 45,000 | 36,900 | 25,600 | 35,800 | 25,100 | 40,400 | 16,800
’ 50,000 | 34,900 | 24,600 | 34,100 | 26,300 { 43,800 | 15,800
17, 200 45, 000 { 33, 300 , 400 y 24,300 | 33,100 | 14,700
L 40, 000 | 30,600 | 24,300 | 40, 600 | 22,000 | 24,800 | 14, 400
3, 900 38,000 | 30, 900 ), 19, 900 | 23, 600 | 13, 900
...... 14, 000 |+10, 200 7,000 38,000 | 20, 500 | 24, 700 | 36,100 | 19,100 | 23,000 | 13, 500

29__...| 14,000 4 38,000 | 30,300 | 24,700 | 32,600 | 18,400 | 22,100 | I
..... 13, 900 37,000 | 30,100 | 24,900 | 31,700 | 17,200 | 21, 600 | 13,000
31 13, 700 37,400 25, 500 16,400 | 20,800 {oee....

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

Octob 15, 600 12, 900 14, 200 873, 000
November. 13, 600 12, 500 744, 000
D b 7, 000 430, 000
January. JN I 8, 480 _ 521,000
February. ... 12,700 { 705,000
.83, 400 2, 060, 000
73, 300 29, 000 37, 700 2, 240, 000
45, 300 23, 400 32, 700 2,010, 000
62, 600 24, 600 39, 100 2, 330, 000
33, 000 16, 400 23, 000 1, 410, 000
ugust 43, 800 9, 650 17,000 1, 050, 000
September. 000 13, 000 15,100 | . 898,000
The year. 73, 300 21,100.} 15,800, 600

N



MISSOURI RIVER PROPER 23

MISSOURI RIVER AT PIERRE, 8, DAK,

LocatioNn.—Chain gage in SW. % sec. 32, T. 111 N, R. 79 W., at Chicago &
Northwestern Railway bridge at Pierre, 13 miles above mouth of Bad River.
Zero of gage 1,417.1 feet above mean sea level.

DRAINAGE AREA.—242,000 square miles.

REcorps AvaiLABLE.—OQctober, 1929, to September, 1930.

ExrrEMEs. —Maximum discharge during year, 74,600 second-feet Apr. 7 (gage
height, 6.75 feet); minimum occurred during winter.

Maximum stage known, 21.0 feet in March; 1881 (relation to present
datum not known).

ReMmarks. —Records good except those for Nov. 19 to Mar. 17, which were esti-
mated because of ice.

Daily end monthly discharge, in second-feet, 1929-30

Day | Oct. | Nov. | Dec. | Jan, | Feb. | Mar, | Apr. | May | June | July | Aug. | Sept.
S U 14,800 | 14,500 37,300 | 30,500 | 25,300 | 34,400 | 17,300 | 22,200
35,300 | 31,100 | 24,400 | 33,400 | 15,900 | 22,700
7,000 | 37,300 | 31,200 | 27,200 | 34,000 | 14,800 | 21,100
, 30, 600 | 28,200 | 35,200 | 14,000 | 19,800
000 52,100 | 30,600 | 27,800 | 35,300 | 13,100 | 18,500
11,

3 32,200 | 33,400 | 31,100 | 12,800 | 17,900
74,300 | 36,000 | 62,600 | 28,800 | 12,400 | 17,600
, 700 | 6,900 | 44,200 | 57,700 | 26,400 | 11,900 | 16, 700
54,800 | 44,400 | 52,200 | 24,800 | 11,100 | 15,700
35,100 | 43,000 | 47,800 | 24,000 | 10,300 | 15,000
30,300 | 41,700 | 41,800 | 23,400 | 9,680 ; 15,100
27,500 | 41,000 | 37,800 | 21,900 | 9,190 | 14,800
26, 300 | 27,300 | 42,500 | 33,300 | 20,400 ), 14, 400
. 28, 500 | 45,200 | 31, 19,900 | 8,560 | 13, 500
12,800 29,300 | 47,200 | 30, 19,200 | 8,300 | 13,100
30,000 | 29,300 | 50,200 | 35,200 | 19,000 | 8,220 | 13,400
40,000 | 31,600 | 46,400 | 51,800 | 19,600 | 8,810 | 13,400
52,800 ' 33,800 | 39, 51,800 | 19,400 | 12,400 | 13,200
56,000 | 37,100 | 35,000 | 45,700 | 19, 19,200 | 13,100

51,900 ! 37,100 | 32,700 | 45,400 | 18, 19,400 | 12,
46,000 | 36,900 | 31,700 | 50,700 | 18,300 | 15,800 | 13,000
47,800 | 37,000 , 700 | 47,900 | 17,600 | 14,800 | 14,000
50, 700 , 700 ), 44,400 | 18,500 | 15,000 | 15,000
54,900 | 37,300 | 29,600 | 38,800 | 21,100 | 20,700 | 15, 700
20,600 | 51,200 | 37,800 | 28,500 | 36,800 | 25,000 | 41,000 | 16,500
44,100 | 37,300 | 26,600 | 37,550 | 26, 500 | 44,700 | 16,700
41,400 | 34,600 | 25,800 5 25,300 | 39, 15, 000
40,000 | 32,900 | 26,200 | 40,500 | 23,000 | 30,300 | 14,200
41,400 , 200 | 25, 600 , 21,000 | 27, 13,700

........ 42,700 | 29, 25,600 | 36,300 | 19,700 | 24,700 sy
........ 43,100 [-eeeon-.| 25,200 {._......| 18,400 FO,
Run-off in

Month Maximum | Minimum Mean acre-feet
October_ s - 15, 600 13,800 14, 700 904, 000
November. e ——————————— 14,600 [-cneccaeaaan 12, 900 768, 000
December. __ - - 6, 800 418, 000
8,730 537,000

14, 400 800,
30,300 | 2,420,000
,000 [ 2,320,000
34, 2, 150, 000
40, 100 2, 390, 600
, 000 1,480, 000
Augus 44, 700 8,220 17,500 | 1,080, 000
September s am e 22, 700 12, 900 15, 700 934, 000
The Fear. - - oo e e 74,300 |-cocoeoooao 22,300 | 186, 200, 000

71538—32——3
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height, 9.4 feet); minimum (estimated), 6,100 second-feet Nov. 23.

SURFACE WATER SUPPLY, 1930, PART 6

MISSOURI RIVER AT SIOUX CITY, IOWA

Locarion. —Chain gage in Sioux City, half a mile below Big Sioux River. Zero

of gage 1,078.64 feet above mean sea leval,
DRAINAGE AREA.—314,000 square miles.
RECORDS AVAILABLE.—September, 1928, to September, 1930.
ExrrEmEs.—Maximum discharge during year, 108,000 second-feet Mar. 6 (gage

1928-1930: Maximum discharge, 180,000 second-feet June 5, 6, 1929 (gage
height, 11.9 feet); minimum, that of Nov. 23, 1929.
Remarks.—Records fair. Discharge estimated Nov. 20 to Mar. 5 because of ice.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
11, 500 | 43,100 | 36,200 ‘ 28,400 | 35,900 | 27,300 | 31,200
11, 500 , 600 | 33,900 | 27,400 | 37,300 | 25,300 | 26,900
12,600 | 42,200 | 32,300 | 28,900 | 39,900 | 22,400 | 25,400
13,100 , 600 | 33,300 | 30,400 | 37,600 , 900 | 25,400
500 17,800 | 35,800 | 33,900 : 32,800 | 33,000 | 21,200 | 25,700
11,
42,400 | 35,900 | 35,900 | 35,900 | 32,500 | 20,600 | 24, 700
66,800 | 39, 600 | 40,400 ! 38,100 | 31,500 | 19,900 3
50,000 | 59,200 | 38,800 | 35,200 | 33,000 | 18,700 | 25,400
44,100 | 74,900 | 37,300 ' 32,300 | 32, 18,400 | 26,
, 600 | 80,100 ), 400 1 59,600 | 32,000 | 17,800 | 25,900
65,000 | 67,400 | 52,300 | 63,800 | 31,800 | 17,200 | 24, 300
61,800 | 51,900 | 63,800 | 57,000 | 30,800 | 17,100 | 22, 200
74,300 | 39,600 , 800 | 50, 29,900 | 16,600 | 21,600
83, 800 , 000 | 66,200 28,200 | 15,400 | 21,200
15,500 79,000 | 34,600 | 59,900 | 44,600 | 26,800 | 15,400 | 19,600
67,300 | 35,900 | 51,900 | 41,200 | 26,400 | 14,200 | 19,000
63,600 | 35,700 | 47,800 | 37,200 | 25,700 | 13,700 | 17,
69, 900 ,200 | 46,400 | 33,900 | 23,800 | 13,700 ! 17, 500
69,900 | 33,900 | 47,800 | 31, 3 22,700 | 14,200 | 16,900
J 59, 800 | 39,600 | 44,600 { 31,800 400 | 13,700 | 16,
59, 800 | 46,000 | 40,400 | 46,000 | 21,300 | 18,700 | 16,300
56,000 | 46,000 | 37,300 | 46,900 | 20,800 | 22,300 | 15, 700
57,300 | 46,400 , 600 | 42,100 | 21,000 | 22,600 | 15,
53,600 | 42,100 | 34,600 | 40,400 » 400 400 | 15,100
26, 000 47,500 | 39, , 200 | 46,400 | 20,600 | 23,000 | 14,800
45,300 | 36,600 | 32,800 | 46,400 | 20,900 | 20,900 | 15,400
, 000 | 37,300 | 32,300 | 44,300 | 20,500 | 18,400 | 15,100
53, 600 , 400 | 31,300 | 42,400 | 20,200 | 16,900 | 14,500
44, 300 , 600 | 30,400 | 37,600 | 20,900 | 19,900 { 14, 500
________ 44, 500 | 39,600 | 29,900 | 35,800 | 23,400 | 30,400 | 15,700
44, 900 --| 28,600 26,200 | 32,800 [caceene
. Run-off in
Month Maximum | Minimum Mean acro-feet
OCtODOr oo ——————————— 17,900 14,900 16, 300 1, 000, 000
November .. 18, 500 5, 15, 000 893, 000
December. 7,900 486, 000
January oo [ 9, 580 589, 000
February . - 16, 400 911, 000
March o o et cmmmea—— e 83, 800 11, 500 51, 300 3, 150, 000
April 80,100 33, ,800 | 2,610,000
May 66, 200 28, 600 41,100 | 2,530,
June. , 800 27,400 40, 500 2, 410, 000
July. 39,900 20,200 27, 500 1, 690,
August. 32, 800 13, 700 19,700 { 1,210,000
September . 31,200 14, 500 20,300 | 1,210,000
The year 83,800 25,800 | 18,700,000
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MISSOURI RIVER AT OMAHA, NEBR,

Location.—Chain gage in see. 23, T. 15 N., R. 14 E,, at Douglas Street toll
bridge, at Omaha since Mar. 26, 1930. Prior to that date a %age at Illinois
Central Railroad bridge 2 miles upstream was used. Zero of present gage
959.71 feet above mean sea level.

DrAINAGE ARBA.—323,000 square miles.

RECORDS AVAILABLE.—September, 1928, to September, 1930.

ExTtrEMEs.—Maximum discharge during year, 84,400 second-feet Mar. 15 (gage
height, 11.9 feet) ; minimum, 5,720 second-feet Dec. 12 (gage height, 3.3 feet).

1928-1930: Maximum discharge, 198,000 second-feet June 7, 1929 (gage
height, 14.28 feet); mirimum, that of Dec. 12, 1929.

Remarks.—Records good except those for period Dee. 17 to Jan. 31, which were

estimated because of ice.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct, | Nov. | Dee. | Jan, | Feb. | Mar. July | Aug. | Sept.
8,370 200| 30, 200
7, 840 800| 31,200
7, 840, 29,
7, 590 900| 26, 200
8 100 24, 800
6, 700 400] 24, 600
6,700 34, 600| 21,300/ 23,400
6, 520] 9, 000, 20, 000 23, 100
6, 340, 19, 500, 24,100
6, 170i 19, 400| 25, 200
860 18, 600| 26, 200
5, 720| 18,400 100
5, 860, 17,400] 21, 900
5, 860 17, 000! 20, 600
8, 170} 18, 500} 21,
6, 010, 15, 800] 19,400
16, 600l 18 200
9, 200 15, 600 17, 600
15,200 17, 000
14,700| 16, 400
14,700| 16, 100
8,200/ L3+ 100 600| 44, 800 : 15, 600, 15,400
’ 44, 500 3 17,900 15, 000
19, 600{ 14, 900
22,300; 15,400
19 S ?gg e 638
5,7
10, 000 19, 000] 15, 200
18, 900] 15, 000
, 000). . o
Maximum | Minimum Mean lg%rne-gge%n
OCLODOT e et ey —mmnam 18, 000 14, 800 16, 500 1, 010, 000
November. ..onono.. - - 18, 800 6,190 15,400 916, 000
DeCemMber. . e e e e e —- 5,720 1, 487, 000
January. IR [ I S 10, 100 621, 000
February. ..o 39,700 | - 12,000 17, 900 994, 000
Mareh. o e - 84,400 11, 500 51, 600 3,170, 000
April - 79, 000 34, 500 44,000 20,
May s — 68, 100 29, 100 42, 400 2, 610, 000
JUDO. e e mm 62,400 800 41, 800 3 000
T e —— 41, 000 19, 400 27,700 1, 700, 000
AUGUSE. e 25, 000 14,700 19, 400 1, 180, 000
September. .. 31, 200 14, 900 20,700 | 1,230,000
The year 84, 400 5,720 26,300 | 19, 000, 000
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MISSOURI RIVER AT NEBRASKA CITY, NEBR.

Locarion.—Chain gage in sec. 10, T. 8 N., R. 14 E., at Chicago, Burlington &
Quincy Railroad bridge at Nebraska City. Zero of gage 905.32 feet above
mean sea level.

DRAINAGE AREA.—418,000 square miles.

RECORDS AVAILABLE.—August, 1929, to September, 1930.

ExrrEMES.—Maximum discharge during year, 95,200 second-feet May 11 (gage

height, 11.63 feet); minimum, 4,500 second-feet Dec. 3 (gage height, 4.30

feet).

1929-30: Maximum discharge, that of May 11, 1930; minimum, that

of Dec.

3, 1929.

ReMarks.—Records good except those for period of ice effect, Dee. 21 to Feb. 21,

which are poor.

Discharge estimated Jan, 1-7.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. l Nov. | Dec, | Jan, | Feb. ! Mar. ‘ Apr. | May | June | July | Aug. | Sept
13,800, 17, 800] 10, 800 58, 000/ 50, 000 43, 100! 50, 200| 23, 400 37, 200
12,600 18,600 10, 800! 45, 800( 46, 800 41, 500, 48, 600| 26, 400| 45, 600
4, 500( 19, 400! 10, 800, 26, 400{ 48, 400| 38, 47, 000| 30, 000} 42, 800
7,000 20, 200} 10,800| 21, 600 51, 600, 40, 100| 47, 000{ 30, 000} 37, 200
9, 600/ 20, 200| 10, 800| 20, 48, 400] 43, 100, 48, 600} 27, 600 33, 000
10, 200| 20, 200, 10, 800 25, 400 48, 400 59, 300 47, 000] 28, 800] 30, 600
9, 0007 19,400; 12, 600; 32,000 42, 400 61, 100 42, 800| 27, 600 30, 600
7, 500 18, 600 15,400, 71, 600 41, 000, 55, 900] 41, 400! 25, 30, 600
7, 000( 15,400, 20, 200 62,800 46, 800 54,300 40,000] 24, 000 33, 000
8, 000 13, 800| 22, 000; 54, 8()0I 66, 600 52, 700, 40, 000, 23, 000 33, 000
10, 200{ 11,400 24, 000 47, 000 74, 000) 54, 600] 40, 000] 22, 000{ 41,400
10, 800] 10, 200, 25, 000, 81,400, 74, 000 78, 000! 40, 000| 20, 200] 34, 400
11,400 9, 600| 26, 000 69,800 68,400 73, 000| 33, 600] 20, 200| 30, 600
12,600 9,000 26,000 79,400 58, 200, 69, 000 35, 800| 19,400 29, 400
17,000| 9, 000| 26, 000| 87,800 50, 200 71, 000] 33, 000| 18, 600| 29, 400
28, 17,000 9,000| 27, 000| 85,600, 42, 800| 71, 000| 30, 600| 21, 000| 27, 060
27, 15,400{ 9,600 27, 000( 81, 400| 41, 400, 65, 400] 30, 600| *17, 800| 26, 000
28, 17. 0007 10, 200] 30, 600! 71, 600/ 45, 600 56, 800( 29, 400/ 18, 600/ 24, 000
25, 5,000 10, 800| 38, 600| 69,800f 45, 600| 64, 50, 400 28, 200 27, 000 23, 000
26, 6,000 11,400| 48, 600| 64, 400, 45, 600 47,200] 27, 000| 25,000, 22, 000
25, 8, 500( 11,400( 50, 200 64,4()0l 50, 200] 40,100/ 27, 000| 22,000} 21, 00G
A, 9, 000] 12, 000] 20, 200
22, 9, 000| 12, 000! 20, 200
11, 9, 000( 12, 000 20, 200
10, 8, 500 000, 20, 200
8, 000 20, 200
8, 000| 19, 400
8, 500 19, 400
9, 000 20, 200
11,4 20, 200
16,200! 11,400{..__._._) 58,000{._._.__| 48,600{___.._.] 24, 000] 25, 500|__.....

Run-oft in

Month acro-feet
OCtober e 27, 600 ), 800 24, 000 1, 480, 000
November. . 31, 800 10, 200 24,100 1, 430, 000
December. 17,000 4, 500 10, 200 627, 000
January... 20, 200 9, 000 13, 400 824, 000
February 72, 000 10, 800 30,500 | 1,690,000
March 87, 800 20, 000 58, 600 3, 600, 000
April. 74, 000 41, 0600 52, 900 3, 150, 000
May , 000 48, 600 64,400 | 3,960, 000
June._ 78, 000 38, 700 53, 900 3,210, 000
July.. 50, 200 24, 000 34, 400 2, 120, 000
August__ 32, 400 17, 800 24,800 | 1,520,000
September_ .. e 45, 600 19, 400 28,100 1, 870, 000
The Year. e 93, 000 4, 500 34,900 | 25,300, 000
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MISSOURI RIVER AT ST. JOSEPH, MO,

LocaTtion.—Chain gage in sec. 17, T. 57 N., R. 35 W., at St. Joseph & Grand
Island ' Railway bridge at 8t. Joseph, Buchanan County. Zero of gage
793.69 feet above mean sea level (adjustment of 1929).

DRAINAGE AREA.-—427,000 square miles.

RECORDS AvAILABLE.—August, 1928, to September, 1930.

ExrrEMEs.—Maximum discharge during year, 106,000 second-feet May 14,
(gage height, 7.7 feet); minimum discharge, 8,800 second-feet -Deec. 26, 27;
minimum gage height, —2.7 feet Jan. 10.

1928-30: Maximum discharge, 196,000 second-feet June 4, 1929 (gage
height, 10.1 feet); minimum discharge, that of Dec. 26, 27, 1929; minimum
gage height, that of Jan. 10, 1930.

Maximum stage known, 21.7 feet Apr. 29, 1881.

ReMarks.—Records good except those for period of ice effect, Dec. 1 to Feb.
]138, which are poor. Gage-height record furnished by United States Weather

ureau.

Daily and monthly discharge, in second-feet, 1929-30

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

18,600’ 41,000; 18, 2001 18, 200; 12, €00} 51, 000| 48, €00 57,000} 41,000 55, 000 22,
19,000, 37,000/ 17, 800| 19, 000 12, €00; 67, 200 46,200 58, 400, 42, 100] 45, £00| 22,
33,200/ 14,000/ 21,000 12,600/ 58, 400 46, 200| 57, 000, 41, 000| 42, 300 22,
31, 600 21, 600 12.600, 30, 800 46, 200( 54,600] 39, 900( 42,300 25,
29, 21,600, 12,600, 24, €00/ 47, 400 51, 000, 65, 700 46, 700, 28,

23,100; 12,600, 21,500 48, €00| 49, 800, 61, £00 45, €00 29, &

00 13,000 25,800 47.400| 59, 800| 58, 700, 46, 700| 28, 600,
13, €00/ 30, 800| 44, 68, 800 67, 3007 44, £00| 27, 700, 32,
16,600 65, €00 41,000 65,600 56, 100 41, 200, 27, 700/ 31,
23, £00| 61,200, 44, 000 73, 400 53, 700 40, 100,

59, 800 65,600( 71,800/ 56,100
59,800 81,000/ 95,600/ 52, £00| 40, 1
84,600 81,000'102, 000{ 76, 900
75,€00; 68, 800 106, 000, 76,
59, 800 95, 600 80,1

00! 52, 200 90,200i 81,

00, 46, 200 88, 400, 73, 700|
00/ 45, 000 81, 400; 65, 700
00
00

-
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33, 200 18, 600 25,600 | 1,570,000
41, 000 15, 800 26,800 | 1,590,000
18, 200 8, 800 12,800 787, 000
23, 100 9, 400 14, 200 873, 000
73, 500 12, 600 32,600 | 1,810,
86, 400 21, 500 5,700 | 3,670,

g

81, 000 41,000 53, 700
108, 000 44, 500 67,300
81, 700 39, 900 57,400
000 5, 000

34, 000 20, 700 25,300
44, 500 18, 700 29, 500

108, 000 8, 800 36, 600
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MISSOURI RIVER AT KANSAS CITY, MO.

Locarron.—Chain gage in sec. 31, T. 50 N., R. 33 W., at Chicago Burlin%ton
& Quincy Railroad bridge at Kansas City, 1 mile below Kansas River. Zero
of gage 715.79 féet above mean sea level (adjustment of 1929).
DRAINAGE AREA.—492,000 square miles.
RECORDS AvarLaBLE.—August, 1928, to September, 1930.
ExrrEMES.—Maximum discharge during year, 149,000 second-feet May 9 (gage
height, 16.7 feet); minimum discharge, 9,500 second-feet Dec. 26, 27; min-
imum gage height, 2.4 feet Jan. 10.
1928~1930: Maximum discharge, 254,000 second-feet June 5 (gage height,
23.4 feet); minimum discharge, that of Dec. 26, 27, 1929; minimum gage
height, that of Jan. 10, 1929.
Maximum stage known, 38.0 feet June 20, 1844.
Remarks.—Records good except those for periods of ice effect, Dec. 2-29, Jan. §
to Feb. 16, which are poor. Gage-height record furnished by United States
Weather Bureau.

Daily and monihly discharge, in second-feet, 1929-30

September. . = 58, 600 21, 600 36, 600 1
The year 144, 000 9, 500 43,200 | 31,300,

Day Oct. | Nov. | Dec. | Jan. | Febh. Apr. | May | June | July | Aug. | Sept.
20, 900 14, 300 58, 100/ 45,
20, 900| 14, 800 54, 100] 44,
22, 200| 14, 800] 51, 000f 43,
22,200/ 15, 400 50, 200 41,
22, 800| 16, 000; 51, 400 44,
26, 000 16, 600 52, 200| 69,
23, 400/ 17, 200; 52, 200! 98,
19, 600| 18, 400 50, 700, 94,
12, 800| 20, 300 47, 000: 82,
10, 200| 31, 800 46, 200/ 72,
10, 200| 34,800 54, 700! 1,
10, 200; 35, 500 74, 000, 66,
10, 700; 36, 200 84, 600' 69,
10, 700| 35, 500; 80, 78, 200| 89,
11, 700; 34, 800, 67, 200 94,
11, 700| 34, 800 65, 400 01,
800/ 12, 800| 32, 800, 68, 100 20,
12,800| 36,200/ 86, 200/ 60, 900|116, 000|101,
13, 800; 39, 200; 52, 000,111, 000 85,
000} 14, 400| 49, 700] ), 500,107, 77,
14, 900| 58, 100 51, 300 79, 100
14, 900" 68, 400 50, 500, 67, 200
15, 500, 62, 300 52, 000/ 61, 300)
27, 800| 28, 9 15, 500| 61, 200 59,300 56,800/ 3
27,800, 25,500 10, 15, 500! 72, 200 61,100 72,
b T 27,100, 21,000 9, 500| 15, 500{ 57, 000 60, 200 82, 400)
500, 15, 500, 52, 500 61, 100 75, 500
15, 500 58,400, 56, 900, 60, 200
, i 59, 300 67, 100
58,4 64, 100
. .l Run-off in
Month Maximum | Minimum Mean acre-feet
20, 000 28, 100 1,730, 000
19, 000 31,800 1, 890, 000
9, 500 14,900 916, 000
10, 200 15, 800 2, 000
14, 300 36, 800 040, 000
28, 200 62, 400 3, 840, 000
46, 200 58,100 | 3,460, 000
49, 300 91, 200 5,610, 000
41, 700 73, 400 4, 370, 000
, 500 39, 800 2, 450, 000
21, 800 30, 100 1, 850, 000
2, 000
000




MISSOURI RIVER PROPER 29

MISSOURI RIVER AT WAVERLY, MO.

LocatioN.—Chain gage in sec. 14, T. 51 N., R. 24 W., at bridge on State highway
2af1 f,&gaveﬂy. ero of gage 640.49 feet above mean sea level (adjustment
o . .

DRAINAGE AREA.—494,000 square miles.

Recorps avamasre.—March, 1929, to Sepfember, 1930.

ExTrEMES.—Maximum discharge during year, 146,000 second-feet May 9 (gage
height, 20.6 feet); minimum discharge, 8,é00 second-feet Dec. 27; minimum
gage height, 5.4 feet Jan. 12.

1929-30: Mazimum discharge, 263,000 second-feet June 5, 1929 (gage
height, 24.9 feet); minimum discharge, that of Dec. 27, 1929; minimum gage
height, that of Jan. 12, 1930.

Maximum stage known, 25.9 feet July 22, 1915.

Remarks.—Records good except those estimated, Dec. 21-26, and those for
period of ice effect, Jan. 16 to Feb. 17, which are poor. Gage-height record
furnished by Corps of Engineers, United States Army.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
20, 500| 36, 100 19, 900 17, 100| 15, 000| 55, 800} 62, 000| 58, 45, 4
20, 900| 44, 800| 20,400| 20, 100! 15,000 54, 000| 57, 100/ 76, 100| 44, 000
20, 900! 48, 000 5,000 65,500 53, 500, 74, 900; 44, 000)
21,300, 44,8 57,6001 51,800 74,900 43, 300
22, 900] 40, 300 42, 600| 51, 000] 71,300 43, 3
24,700 36, L 30, 600| 51, 800| 64, 500, 63, 500
25, 600( 35, 400( 16, 5 27, 600( 52, 600 62,400( 87, 500
25, 100; 33, 600| 1. 26, 500] 51, 800| 83,900 95, 000
26, 600 32, 200{ 15, 30, 000| 49, 400|141, 000] 86,
30, 800| 32, 2 59, 500| 46, 300{145, 000| 73, 400{
35,100 32, 66, 600; 46, 300134, 000] 72, 200]
33, 800| 32, 800| 16, 60, 500/ 62, 000|120, 000| 68, 800!
36, 500, 33, 16, 58, 500/ 80, 100[130, 000 65, 500|
36, 500 34, 000| 17, 4 73, 400 80, 100128, 83, 000
33, 800| 34, 600 18, 73, 400( 70, 500/132, 95,
30, 800| 34, 600| 22, 72, 200 66, 100126, 000 98,
29, 100/ 35, 800| 21, 83, 000 66, 100116, 000120, O
28, 100| 35, 800| 20, 92, 000| 67, 200(116, 000112,
27, 600| 35, 200| 20, 90, 500( 57, 100{114, 000/ 92, 000
28, 100] 33, 400| 20, 600 80, 000| 51, 800109, 000| 81, 300)
200 31,600 12, 71,000 51,800 95, 80,
000| 30,400 11, 80, 600 51, 73, 4
200| 29, 200| 10, 80, 600| 50, 200 2,
300( 26,900, 9, 66, 600| 54, 4 , 700] 58, 5
500| 24,700 9, 67, 700| 62, 000] 72, 500 63, 5
000| 22, 000 66, 600| 6 80, 600| 30, 000
000| 22, 000 79,
, 500; 18, 300! )
100 19, 300 63, 5
400 19, 300
200
!
Month Maximum | Minimum Mean Run-off in
acre-feet
070700 O 36, 500 20, 500 28, 700 1, 760, 000
November. -« . oo 48, 000 18, 300 32,300 1, 920, 000
B0 Y 22, 000 15,300 941, 000
January.... —— 33, 600 8,350 16, 000 984, 000
February.... 73, 400 15, 000 37, 200 2, 070, 000
March. R 92, 000 26, 500 62,800 | 3,860,000
April - 80, 100 46,300 58,300 | 3,470, 000
May. 145, 000 46, 800 91, 600 5, 630, 000
June. 120, 000 43, 300 73,700 | 4,390 000
July Z 62,500 . 27,000 40,100 | 2,470, 000
August, ——- 39, 800 24, 600 30, 200 1, 860, 000
September. .. 59, 000 22, 100 36, 900 2, 200, 000
The year. 145, 000 8, 200 43,600 | 31, 600, 000
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MISSOURI RIVER AT BOONVILLE, MO.

L.ocaTion.—Chain gage in see. 35, T. 49 N., R. 17 W, at Missouri-Kansas-Texas
Railroad bridge at Boonville. Zero of gage 564.95 feet above mean sea level
(ajustment of 1929).

DRAINAGE AREA.—508,000 square miles.

REcORDS AvarLaBLE.—OQOctober, 1925, to September, 1930.

ExtrEMEs.—Maximum discharge during year, 150,000 second-feet May 11 (gage
?ei%)ht, 16.2 feet); minimum, 9,550 second-feet Deec. 24 (gage height, 2.1
eet).

1925-1930: Maximum discharge, 381,000 second-feet Apr. 23, 1927 (gage

. height, 23.9 feet); minimum, that of Dec. 24, 1929.

Maximum stage known, 32.7 feet June 21, 1844,

REemarks.—Records good except those for period of ice effect, Jan. 18 to Feb. 15,

which are poor. Discharge estimated Feb. 22.

Daily and monthly discharge, in second-feet, 1929-30

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

74,900, 55,200 53,000| 71, 600
58, 800 50, 200

62, 800 81, 100| 48, 500( 77, 9

58, 000| 85, 000 46, 300| 68, 000

54, 600 77,200, 46, 000| 59, 800 27,

52, 600| 73, 300| 45, 200 52, 800)
63, 600| 62, 000| 49, 800

885 REZES
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84, 000 40, 500
86, 600/134, 000, 81, 800] 39, 700,
78, 800(137, 000/ 94, 800{ 39, 700,

38, 600

80, 100{123, 000|128, 000| 37, 300)
81, 400/121, 000|126, 000| 35, 700

67, 126, 000,104, 000| 34, 100,

32, 500

31, 800

31,8

31, 000 39, 200;
), 3

30, 1

29,

28, 6

27,
L 1
L 1

Mean
33,600 | 2,070,000
40, 200 2, 360, 000
16,800 | 1,030, 000
17,200 | 1,060, 000
49,500 ' 2, 750, 000
66,300 | 4,080, 000
61, 000 3, 630, 000
99,100 | 6,090, 000
78,700 | 4, 680, 000
43,100 2, 650, 000
30,600 | 1,880,000
37,800 | 2,250,000
47,700 | 34, 600, 000
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MISSOURI RIVER AT ISBELL, MO,

LocarroN.—Inclined staff gage in SW. ¥ sec. 34, T. 45 N., R. 9 W,, at Isbell.
Zero of gage 510.00 feet above mean sea level.
DRAINAGE AREA.—524,000 square miles.
RECORDS AvAILABLE.—December, 1928, to September, 1930.
ExTrEMES.—Maximum discharge during year, 166,000 second-feet June 19 (gage
geigfht,t)13.9 feet); minimum, 11,000 second-feet Dec. 25, 26 (gage height,
.5 foot). . .
1928-1930: Maximum discharge, 399,000 second-feet June 8, 1929 (gage
height, 21.1 feet) ; minimum, that of Dec. 25, 26, 1929.
ReMAREs.—Records good except those for period of ice effect, Jan. 24 to Feb. 2,
which are poor.

Daily and monthly discharge, in second-feet, 1929-30

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

) S 60, 000| 24, 900| 16,800 21,300 71,800 69,300 61,000( 59,500 69,000 28, 400 33, 000
S 21, 900! 65,400 24, 300| 37,100} 26, 100f 67,000 69,300{ 61,000 57, 500 75, 000! 28,400( 33, 000
B - , 900! 65,400| 23, 700( 39,200 ' 30, 200| 66,000 65,700 71,400| 54, 500 80, 600| 27, 700( 35,800
[ T 22, 67,800] 23, 100| 33,600 34,400 64,000 60,300 96,400 52, 100| 73,800 27, 100| 35, 100
| I 64, 200} 24, 300| 31, 500 ' 48,200 73,000 57,300 93,200 51,300 65,400 27, 100| 35, 800
[ S 23, 100; 59, 000| 500| 30, 800| - 49, 800| 62,000/ 56, 300 , 800) , 5000 59,000] 27, 100 34, 400
[ (O 24, 51, 4001 20, 100, 30,100] 72, 600] 52, 200| 54,300; 77,800 49,700 53, 26, 500| 45, 800
| S 24, 46, 600 18,900| 81,500, 70,200 45,800, 54,300] 67,800/ 75,300 51,400 27,100 53, 000
[ 26, 100 41, 000| 18, 300! 34,300| 80, 600| 41, 200| 54,300, 67, 800| 108, 000| 54,000| 28, 400] 50, 600
10 oo 29, 39, 400 17, 800, 32, 900| 114, 000] 39, 800| 53,300, 96, 400( 110,000 52, 200 29, 800| 42, 600
| | SR 35, 100{ 37,900{ 17, 300; 23, 900{ 114, 000| 49,000| 51,700] 149,000, 94,700 49,800 29, 800| 37, 900
12 . 37, 200| 37, 200| 17,300| 17,800| 121,000 73, 000] 48, 600| 147,000 80, 700! 47,400} 29, 100 37,200
| S 45, 37, 200| 17,800 20, 300! 111,000 71,800| 47, 700, 147,000 76, 500 44, 200| 31, 200| 40, 200
4. 49,800 36, 500] 18, 300| 27, 500| 102, 000| 67, 000 65,700| 147,000 74, 100| 42, 600 29, 800| 43, 400
) ¥ S 52, 200| 37, , 100] 29, 400} 90, 0, 600 87,100} 149,000 77,900 42, 600) 29, 100 51, 400
16 50, 600] 41,100| 20,700, 26,900| 71,400| 83,200 83,000, 147,000| 97,0800| 42, 600 28,400| 57, 000
17.- 45, 000( 47, 400( 21, 300} 23,300 60,000 79, 000| 74, 100} 145, 110, 000| 41, 800| 27, 700| €0, 000
18 36, 500| 47, 400] 23, 100 18,900| 53,000! 83, 71,700] 138, 000| 146, 000| 41, 800| 27, 100| 62, 000
19 33, 700 44, 200| 25, 500| 18,900 49,000 83, 200| 82, 300, 132, 000| 166, 000| 41, 0CO| 27, 100| 64, 200
20.. 33, 700| 42, 600, 300| 17,800 48, 200| 90, 76, 700! 134,000( 142, 000 37, 900| 27, 100 61, 000
21 33,000 41,000 20,700| 17,800| 49,000 92, 400| 64, 500\ 136,000 112, 000! 35, 29, 800| 45, 800
22 32,300 39, 15,300! 17,300 53,000; 83,200) 57,300{ 123,000/ 94, 35,100/ 37, 200( 41, 000
23 35, 800 37,200 13, 800| 18, 77,800, 81,800| 55,300; 112,000 85,100| 33, 38, 600( 37, 900
2 , 600| 35, 100( 12, 500{ 19, 500 79, 200| 81, 800| 55,300| 103,000 75,300 33,700 3?600 , 000
25 40, 200( 33, 000( 11, 000! 20, 100{ ' 73, 800( 76, 600| 54,300, 102, 000| 66, , 41,000] 32,300
26 37,900( 31, 600| 11,000{ 20, 100{ 75,000 71, 57,300 102,000 65,700 32,300, 39,400; 30, 200
% 35, 800| 29, 11,300| 18,900{ 82, 000| 70, 600| 64, 500 93,200 69,300 31,600| 35, 800{ 28, 800
28 33, 700( 28, 100| 11,300 18,900] 75,000| 73,000 64,500 83,6000 91,500/ 30,200 34,400 27, 400
20 36, 500| 26, 100, . 86, 700! 28, 800| 35, 800{ 26, 700
30. 42, 600| 23,700 74,100, 28, 100{ 37, 200| 26, 100
31 47,400 ._...-| 14,300( 18,900|..___.__| 68,200|__.._..| 62,000 . ._... 27, 400] 35, 800/ .. -
Month Minimum | Mesn | Ruxoflin

October. 21, 900 34, 600 2,130, 000
November._. 23,700 43,100 2, 560, 000
11,000 18, 500 1,140, 000

16,800 24, 1, 490, 000

21, 300 69, 3,830, 000

39, 800 70, 100 4, 310,000

47,700 62, 3, 740, 000

61, 000 106, 000 6, 520, 000

49, 700 85,200 5, 070, 000

80, 600 27,400 3 2, 800, 000

AURGSY oo MO 41,000 26, 500 31,200 [ 1,920,000
September. . oo fomemmmmm——— 64, 200 26, 100 41, 400 2, 460, 600
The year P 166, 000 11,000 52,400 | 38,000,000
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MISSOURI RIVER AT HERMANN, MO.

LocarioNn.—Inclined gage in SW. 3 sec. 25, T. 46 N., R. 5 W., at Hermann.
Zero of gage 481.34 feet above mean sea level (adjustment of 1929).

DraINAGE AREA.—528,000 square miles.

RECORDS AVAILABLE.—August, 1928, to September, 1930. R

ExTrEMES.—Maximum discharge during year, 164,000 second-feet June 19 (gage
height, 15.0 feet); minimum discharge, 15,000 second-feet Dec. 25-28;
minimum gage height, 0.95 foot Dec. 11.

1928-1930: Maximum discharge, 407,000 second-feet June 8, 1929 (gage
height, 24.6 feet) ; minimum discharge, that of Dec. 25-28, 1929; minimum
gaﬁg height, that of Dec. 11, 1929.

aximum gtage known, 35.7 feet in June, 1844,
ReMarks.—Records good except those for periods of ice effect, Dec. 23-31,
Jan. 16 to Feb. 17, which are poor. Discharge estimated Dec. 21, Feb. 22.
Gage-height record furnished by United States Weather Bureau.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
61, 000 23, 700' 19,700| 22,300{ 89,800/ 70,300; 65,300 63,700 71,900 29,900 35, 400
70, 800| 23, 200, 41,200 24, 700 80,800 73,600] 63,100 59, 700| 69, 700/ 29, 900 34, 200
80, 700{ 23,200/ 43,600| 33,100 73,100 71,400 67,500\ 56, 700| 77,400, 26,400} 36, 500
81,800| 25,200| 37,100| 44,800 69, 800/ 65,900{ 86,400\ 54,700/ 76,300 28, 800! 35, 900
78, 500| 27, 500| 34,200 54,000] 77,500 61,800 97,400 52, 500] 68,600, 28, 200 36, 500
68, 600| 24, 700 33, 100| 66,400, 73, 100| 57,800 91,200 51,900] 60,0001 28, 200} 35, 900
60, 000| 25, 800 32, 86, 400] 58,400/ 54,800{ 85,200| 51,300{ 55,000 27,700 41,200
50, 200| 23, 200| 32, 500( 79,600 51,800 55 800 74,100 59, 700] 50,200 27,700 55,000
45, 400 20, 600 32, 500| 90, 000{ 48, 54, 69,700] 92, 900{ 50,200/ 28, 800| 52, 000
44, 200| 19,300 32, 500 110,000 47,600/ 54,800 81,800 108, 000{ 50, 800, 30, 500{ 49, 000
40, 600| 18, 900] 33, 600| 120, 000| 47, 600| 53, 600 140, 000| 100, 00| 49, 000/ 31, 000| 43, 600
39, 400 18, 900| 41, 200| 121,000| 72, 000| 51, 200 150, 000 89, 47, 200] 30, 500| 39, 400
38,300| 18, 900( 47, 200 116,000 79, 700| 52,400] 150,000 82, 400 45, 400| 26, 900 41, 800
38, 300 21, 56,000, 109,000 75, 300| 52, 400! 146, 000! 79, 100| 44, 200 31, 600 43, 600
38,300{ 21,900| 50,200} 96,000 70,900  80,200| 150,000{ 78, 000 43, 000; 31, 600( 48, 400
39,400| 21,900| 47,800| 75, 200! 83, 000| 86,800 152,000 90, 500{ 42, 400| 30, 500( 57, 000
46, 000 22, 300( 39, 400| 68, 600] 84, 100| 81, 300| 150, 1086, 000 42, 400| 29, 900| 60, 000
48, 400; 23, 28,000 63,100] 83,000 72, 500| 144, 000; 130, 000! 43,000 29, 400| 63, 100
46, 000 26, 25, 800 3 87, 400| 80, 200{ 136, 000 164, 000 41, 800 28, 800| 66, 400
44, 800| 26, 400| 24, 700| 51,400] 93,400 83, 500| 134, 150, 000 41, 200| 28, 800| 64, 200
43,000 23, 200| 24, 50, 200) 93, 400! 72, 500{ 139, 000( 122,000 39, 400 28, 800 51, 400
40,600 21,000| 23,200| 66, 500| 89,800| 61,800 132, 000 102,000( 38, 800/ 33, 300{ 46, 000
38,300/ 18,900( 22, 800/ 82, 900| 85,200/ 56,800( 118,000 91,700 38, 300 39, 41, 200
35,900, 16,900( 22,300{ 90,000| 85, 200| 56,800| 107,000 82,400| 37, 100| 38, 500{ 38, 800
34, 200 35, 900
32, 500
32, 500
30, 300
28, 600
28, 000|

Month
24,700 37,100 | 2,280,000
28, 000 46, 800 2, 780, 000
15, 000 20, 800 1, 280, 000
19, 700 31, 500 1, 940, 000
22,300 76, 200 4, 230, 000
47, 600 74, 600 4, 590, 000
51, 200 64, 400 3, 830, 000
63, 100 108,000 | 6,640,000
51, 300 86, 300 5, 140, 000
29, 700 46, 2, 880, 000
40, 27, 700 31, 800 1, 960, 000
September. 66, 400 28, 000 43, 600 2, 500, 000
The year 164, 000 15, 000 55,400 | 40,100,000
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GRASSHOPPER CREEK BASIN
GRASSHOPPER CREEK NEAR DILLON, MORT.

LocaTtioNn.—Chain gage in NW. ¥ sec. 26, T. 8 8., R. 10 W., 5 miles above
Barratts and 14 miles above Dillon.

DRAINAGE. AREA.—360 square miles.

RECORDS AVAILABLE.—March, 1921, to September, 1930.

ExTREMES.—Maximum dlscharge dunng year, 90 second-feet Apr. 25, 26 (gage
height, 5.08 feet); no flow July 5-11, Aug

1921-1930: Maximum discharge, 557 "second-feet June 5, 1925 (gage

height, 6.52 feet); no flow July §-11, Aug. 3, 1930.

REMARKS.—Records fair. Numerous small diversions above gage.

*
>

Daily and monthly discharge, in second-feet, 1930

Day May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
43 271 3.2 7.0 9.0 |} 1680 ccmfeeae e ] 30 | 14 11 43 18
35 27| 3.2 3.2 8.8 | 17 oo faeeao 27| 13 16 51 19
30 401 2.4 0 8.5 | 18.c . 49 2| 7.0111 33 19
34 52 .8 .8 7.0 §[ 19 o__._ 53 221 5.0 9.0/ 24 19
57 21 0 3.2 13 200 - 51 21| 5.0} 80{21 18
45 36| 0 8.0 16 21 . 46 18 | 10 5.0( 19 19

59 271 0 7.0 15 - JN 46 171 80| 50|15 16

59 21 0 5.0 46 23 43 23| 9.0 80|13 21
59 21 O 8 22 24_ ... 38 23119 9.0 10 39
64 20] 0 16 21 25 90| 24|23 9.0| 55 33
46 171 0 10 21 90 24 | 21 9.0 13 29
38 20 6.0 11 19 75 21|17 8.0 11 27
32 18 | 24 19 21 60 19 ] 11 8.0 90 26
28 22|11 27 19 73 18] 55| 9.0| 9.0 25
28 16 | 10 35 18 70 18 3.6 7.0] 9.0 24

18 |oaooe 7.0 9.0 |oo-

Run-off in

Month Maximum | Minimum Mean acre-feet

APril 1880 oo 90 38 60.3 1, 550
M B - e m e m e 64 17 32.5 000
JUD@. e e 52 3.6 19.2 1,140
July. - e cemmecmeemm———mm———————— 24 ] 6. 44 396
AVZUS e e oo mmm 51 0 14.4 885
September. 46 7.0 20. 5 1,220
The Period. o .o o - 7,190
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RUBY RIVER BASIN
< RUBY RIVER NEAR ALDER, MONT.

Location.—Staff gage in SW. 4 sec. 21, T. 6 8., R. 4 W., 1,000 feet below high-
way bridge 11 miles south of Alder.

RECORDS AVAILABLE.—April, 1929, to September, 1930.

ExrreEmEs.—Maximum discharge during year, 409 second-feet Apr. 8 (gage
height, 2.55 feet) ; minimum, 19 second-feet July 30 (gage height, 0.53 foot).

1929-30: Maximum discharge, 745 second-feet May 25, 1929 (gage height,

3.55 feet) ; minimum, 5 second-feet Aug. 30, 1929 (gage height, 0.50 foot).

ReMarks;—Records good. Discharge estimated Nov. 22-24, Dee. 21, 23, 27,
Jan, 8, Feb. 15, Mar. 3, because of ice. Numerous diversions above station.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
104 80 118 159 51 92 92 235 128 26 28 44
97 104 114 90 52 95 95 277 105 24 31 36
97 111 137 128 54 92 128 320 128 22 34 35
94 100 118 128 85 88 249 349 92 22 32 34
97 107 118 118 63 92 196 277 82 24 41 47
93 118 114 97 72 88 249 222 76 24 37 51
97 104 111 86 83 85 334 196 64 24 26 49
97 100 101 I S, 128 88 409 171 105 26 24 57
97 114 114 137 85 334 148 102 29 22 70
100 111 118 128 85 320 137 88 24 24 60

68 100
74 100 97 95 102 249 116 24 67 49
77 100 306 102 22 62 57
71 118 102 364 82 60 57
71 118 1056 379 137 41 24 60 57
74 118 88 306 171 29 24 56 55
80 118 95 306 183 28 22 53 43
77 128 92 249 137 26 20 53 46
80 118 102 196 235 24 19 44 44
83 [oveuna 88 |- 171 feoeo 24 4 |
Month Maximum | Minimum | Mesn | Bun-off in
acre-feet
October_ e 104 68 84.4 5,190
November. - 137 80 110 6, 550
December.__ - 148 90 117 7,190
January 1-7_ 159 . 86 115 1,
February.. 249 51 103 5,720
arch__ 116 85 96. 4 5,930
April__ 409 92 249 14, 800
May.__ 349 82 170 10, 500
June. 128 24 60. 4 3, 590
July___ 171 19 49,1 3,020
Au - 222 22 63.1 3,880
September. e cm———an 70 29 45. 5 2,710
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BIG HOLE RIVER BASIN
BIG HOLE RIVER NEAR MELROSE, MONT.

LocaTioN.—Chain gage in SE. % sec. 27, T. 3 8., R. 9 W., at highway bridge at
Brown’s siding on Oregon Short Line Railroad, 6 miles south of Melrose.
RECORDS AVAILABLE.—March, 1924, to September, 1930.
ExTrEMEs.—Maximum discharge during year, 5,690 second-feet Apr. 9 (gage
lllezi‘gnft, g.70 feet) ; minimum, 234 second-feet Nov. 25, Deec. 4 (gage beight,
.22 feet).
1924-1930: Maximum stage, 14.0 feet June 10, 1927 (discharge not deter-
?l:il]%e?) ;t)minimum discharge, 216 second-feet Mar. 26, 1929 (gage height,
.12 feet). :
Remarks.—Records good except those for periods of ice effect, Dec. 16-22, and
for period Aug. 11-15, when discharge was estimated. Some small diversions
above station. Flow partly regulated.

Daily and monthly discharge, in second-feet, 1929-30

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

327 342 265 300 |- 28 | 2,690 | 3,870 659 428 327

327 342 265 300 314 449 | 2,350 | 4,220 6801 374 314

327 342 254 300 300 569 , 86 4,400 659 357 314

314 357 314 374 691 | 2,860 | 3,030 627 374 300

327 357 288 | . 314 760 | 3,030 | 2,690 569 374 314

327 357 327 | 1,380 | 3,030 | 2,350 598 391 314

357 342 374 | 2,520 2,600 2,180 569 374 314

357 327 374 | 38,540 2,600 2,860 569 374 357

357 342 3271 5,600 | 2,35 | 2,860 374 391

391 342 3 1 3 276 | 5,500 | 2,020 | 2,860 543 374 374

374 357 342 | ... 254 | 5,120 | 1,860 | 2,860

357 342 | 288 | 4,400 | 1,780 | 2,690

3! 342 327 327 | 8,540 | 1,640 | 2,020

327 327 357 |ococaaes 342 | 3,370 | 1,640 | 1,710

342 327 342 |10 357 | 2,690 | 1,870 | 1,500

342 327 327 | 1,780 | 1,570 | 1,570

327 327 342 1,710 | 1,570 1,570

327 327 3671 1,380 1,80 ! 1,380

327 327 327! 1,380 | 1,860 1,320

327 327 327 | 1,640 [ 1,860 | 1,210

327 7748 | R . 357 1,80 2,350 1,210

327 327 3421 2,020 ( 2,600 | 1,000

327 314 327 |ecmeeen 357 " 2,180 | 2,350 | 1,060

327 314 327 |ecamcans 342 | 2,860 | 2,180 [ 1,000

327 234 327 |l 327 | 3,710 2,‘ 180 | 1,000

342 300 1{: 3 I 342 | 3,710 | 2,020 915

327 300 0 314 342 | 3,710 | 2,020

327 288 314 |__.. 327 | 3,540 | 2,180 915

327 276 300 342 { 3,030 | 3,030 798

342 276 300 357 | 2,600 | 3, 760

342 |- 300 374 | 3,710 |aceeen.n

Month Maximum | Minimum | Mean | Bun-off in
acre-feet
October. - - 301 314 336 20, 700
November. . 357 234 325 19, 300
December. . 357 234 304 18, 700
March 2-31 374 254 335 19, 900
April 5, 690 428 2, 590 154, 000
BY e e e e mecmeem e mem—ememecmeccammeaecem——— 3,710 1,570 2,310 142, 000

June....... e o cccemmamn e 4, 7 1,960 117,000
July. . - 835 410 560 34,400
September. . 40| . 300 376 22,
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BOULDER RIVER BASIN
BOULDER RIVER NEAR BOULDER, MONT.

Locarion.—Wire gage in sec. 32, T. 6 N., R. 4 W., at highway bridge 2 miles east
of Boulder.

RECORDs avAILABLE.—April, 1929, to September, 1930.

ExrreMEs.——Mazimum discharge during year, 778 second-feet Apr. 26, 27 (gage
height, 8.60 feet) ; minimum, 2.6 second-feet Aug. 31 (gage height, 5.62 feeig.

1929-80: Maximum discharge, 1,480 second-feet May 25, 1929 (gage
geéghft, tS;.QO feet); minimum, 2.6 second-feet Aug. 31, 1930 (gage height,
.62 feet).

RemaRrRKs.—Records fair. Discharge interpolated Oct. 6-10. Numerous diver-

sions above station.

S

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sepf.
31 65 682 346 24 5.0 3.5
31 79 636 22 6.8 5.0
38 172 636 346 17 5.0 3.5
35 636 346 14 5.0 6.2
35 312 636 312 10 10 50
35 222 590 280 8.0 8.0 5.0
33 312 502 250 12 8.0 5.0
33 382 481 196 12 8.0 7.7
33 420 460 172 7.4 6.8 7.1
33 502 460 172 8.0 9.2 7.1
35 502 460 140 41 8.0 6.2
37 524 420 115 38 8.0 15
37 524 420 111 26 8.0 26
35 524 420 97 24 8.0 18
35 546 401 97 20 10 14
35 546 382 85 13 10 22
33 546 382 65 13 28 22
33 590 401 62 12 22 22
33 590 401 85 10 22 22
37 636 382 45 7.4 20 18
37 682 420 50 7.4 20 22
39 682 420 57 5.0 11 24
39 682 460 7.4 7.1 31
37 730 460 65 7.4 5.6 62
39 778 460 65 7.4 5.0 41
41 778 440 50 7.4 5.0 36
39 778 440 43 5.6 5.0 41
41 682 440 31 5.0 50 41
43 636 440 31 5.0 5.0 41
43 682 440 ° 24 5.0 5.0 26
L3 S 40 | 6.2 2.6 |oceeees
ini Run-off in
Month Maximum | Minimum Mean acre-feet
October m——- 52 22 3.3 1,920
November.........i._ e mmmmwmmmemmenamae—aean 33 8 22.8 1,860
December 1-17. - c——- 39 20 26. 4 890
43 29 36.2 1,870
43 31 36.2 2,230
778 65 511 30,
682 382 473 29,100
346 137 8,150
41 5.0 13.1
2 2.6 9, 42 579
62 3.5 20.2 1,
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SOUTH BOULDER CREEK BASIN
SOUTH BOULDEE CREEK NEAR JEFFERSON ISLAND, MONT.

Locarion.—Water-stage recorder in sec. 18, T. 2 8., R. 3 W., about 200 feet above
headworks of pipeline of Liberty-Montana Mines Co. and 16 miles southwest
of Jefferson Island.

REcorDs AvaiLABLE.—May, 1926, to September, 1930.

ExTREMES.—Maximum discharge during year, 195 second-feet June 8 (gage
height, 2.50 feet) ; minimum, 4.0 second-feet Jan. 16~25.

1926-1930; Maximum discharge, 434 second-feet June 16, 1929 (gage
?eig)ht, 3.50 t’eet); minimum, 2.0 second-feet Apr. 12, 1929 (gage height, 0.90
oot).

ReMarks.—Records good except those for ice-affected period, Nov. 8 to Jan. 31,
which are poor. No diversions.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct, | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
18] 13 7.0 9.0| ¢7.0 38 9 76 2 21
18] 13 7.0 8.0 5.4 44 82 78 55 20
18| 13 8.7 1> 10.0 7.0 70| 7.9 48 74 76 35 20
181 13 7.2 6.6 210 50 67 73| ¢33 20
17 (213 7.4 6.2 13 47 66 72 e 31 28
17 |e12 7.6 5.8 |16 45 76 67 a29 21
16 [s12 7.8 56| 18 42 65 @28 22
18 a1l 13.2 6.0 8.0 5418 40 145 65 a 27 30
21 7.5 5.2 {e¢18 37 145 64 s 26 23
19 -l 7.0 5.0 |e17 35 150 62 25 23
17 9.5 6.6 5.4 17 34 164 74 28 22
17 g 6.2 5.8 |a17 32 145 74 36 22
16 14.6 5.0 5.8 6.2 418 33 113 64 29 22
16 6.6 6.6 [a19 37 97 57 33 22
16 7.4 7.0 40 98 57 40 22
16 8.2 7.6 |19 115 55 38 22
16 9.0 83| 18 42 128 51 38 22
16 9.4 40| 13 9.0 21 49 119 49 34 22
14 17 ¢9 5] 18 53 104 45 33 22
14 64 106 40 33 22

5

14 73 90 37 30 16
14 64 88 35 29 17
13 8.2 58 84 34 28 24
14 57 79 32 27 .19
14 63| 73| 32| 29| ‘19
14 67 72 30 28 19
14 78 76 30 27 19
12 9.5 L7 98 72 30 26 19
13 . 119 72 28 26 20
14 132 71 28 25 20
14 115 28 22 |aeoa.

Month Maximum | Minimum | Mean Ra%xr'le'?fge%n
October. . e ean 15.7 965
November. . 9.63 573
11.0 676
5. 84 359
T2 - 566
8. 52 524
22.9 1,360
57.2 3, 520
98. 8 5,880
51.9 3,190
30.8 1, 8980
21.3 1,270
____________ 28.7 20, 800

o Estimated.
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WILLOW CREEK BASIN
WILLOW CREEK NEAR WILLOW CREEK, MORT.

Locarion.—Wire gage in SW. % sec. 18, T. 1 8., R. 1 E., at highway bridge 7
miles south of Willow Creek.

DRAINAGE AREA.—164 square miles.

REecorps avaiLasLE.—September, 1919, to September, 1930.

ExTrEMEs.—Maximum discharge during year, 99 second-feet Apr. 7 (gage height,
2.22 feet); minimum, 12 second-feet July 31 (gage height, 1.12 feet).

1919-1930: Maximum discharge, 456 second-feet June 21, 22, 1922 (gage

?ei%ht, 3.50 feet); minimum, 3 second-feet Nov. 27, 1926 (gage height, 1.40
eet).

RemMargs.—Records good. Numerous small diversions above and below station.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.

39 14 25

36 81 25

38 36 24

33 27 24

36 28 26

35 42 27

36 26 27

39 26 36

38 22 25

39 26 35

64 26 27

81 32 26

46 26 26

38 33 26

37 33 26

40 33 27

38 40 28

38 38 22

38 43 23

34 32 24

30 31 26

26 29 29

23 30 32

20 31 28

20 30 28

18 38 30

18 30 30

17 28 26

16 31 28

13 23 30

12 24 el

Month Maximum | Minimum | Mean | RUD-0f in

acre-feet

October.__.. e 59 41 46.9 880
NOVember . . o e 71 54 61.4 1,700
Y e e e e e e mm e m e mmmm e m—m e mmmmm 81 12 33.4 2,050
August. 81 14 31.9 1, 960
SeptembBer - o e e 36 22 27.1 1,610
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MADISON RIVER BASIN
MADISON -RIVER NEAR WEST YELLOWSTONE, MONT.

LocarioNn.—Water-stage recorder one-fourth mile upstream from Riverside
ranger station and 1% miles east of West Yellowstone and west boundary
of Yellowstone National Park since June 30, 1930. Prior to that date
water-stage recorder 250 feet above old Gallatin trail crossing and 3 miles-
upstream was used.

DRAINAGE AREA.—419 square miles since June 30 and 410 square miles prior
to that date. Records June 30 to Sept. 30 were computed on basis of old
drainage area since there was no appreciable inflow between the two sites.

RECORDS AvaiLaBLE—June, 1913, to September, 1930.

ExTrREMES.—Maximum discharge during year, 992 second-feet May 21; mini-
mum, 337 second-feet July 27-29, Sept. 19-21.

1913-1930: Maximum discharge, 1,950 second-feet June 10, 1917; mini-
mum, 284 second-feet Feb. 2, 1924,

ReMArks.—Records good except those for January, which are fair. Records
Nov. 23 to Apr. 7 were obtained from observations on staff gage one-fourth
mile downstream from recent site. No diversions or regulations.

Daily and monthly discharge, in second-feet, 1929-30
Day Oct. | Nov. | Dec. | Jan. | Feb. [ Mar. | Apr. | May | June | July | Aug. | Sept.

415 410 | 370 370 358 342 405 614 840 382 356 344

370 373 365 437 670 586 356 2 389
471 414 442 3 365 428 605 605 356 398 376
433 460 373 365 420 559 568 363 516 9
414 433 442 379 369 428 532 524 417 409 370
395 414 433 385 373 437 524 497 450 460 356
386 414 460 391 377 450 515 462 382 363
336 424 433 397 381 460 532 445 363 446 350
378 424 429 389 381 470 559 428 356 508 350
378 414 406 389 373 440 5569 420 356 483 344
386 414 406 389 365 400 559 412 370 449 344
395 404 406 381 369 387 596 412 356 416 344
395 404 406 360 397 373 454 661 403 356 382 337
386 395 380 400 373 490 633 428 350 370 337

385 344 350
....... 344 | 344 |____.
Per Run-off
square
mile Inches | Acre-feet
0.966 111 24, 300
.983 1.10 24, 000
. 951 1.10 24, 000
.883 102 22, 300
.924 .96 21, 000
.910 1.05 22, 900
1.19 1.33 29, 100
L7t 1.97 43, 100
L20 1,34 29, 200
.883 1.02 22, 300
. 961 1.11 24, 200
. 880 .98 21, 500
.04 14.09 308, 000

71538—32——4
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MADISON RIVER NEAR THREE FORKS, MONT.

Locarion.—Wire gage in sec. 29, T. 2 N., R. 2 E., at highway bridge 1} miles
east of Three Forks.
REecorps avAiLaBLE.~—November, 1928, to September, 1930.
ExtrEMES.—Maximum discharge during year, 2,200 second-feet Oct. 1; maxi-
an\i)mﬁage height, 6.63 feet Feb. 1; minimum discharge, 416 second-feet
eb. 27.
1929-30: Maximum discharge, 3,280 second-feet Sept. 4, 1929; maximum
gage height, that of Feb. 1, 1930; minimum discharge, that of Feb. 27, 1930.
ReMarks.—Records fair. Discharge estimated Jan. 31 to Mar. 13 because of
ice. Flow regulated for power by storage in Hebgen Reservoir and by
Madison River power dam. Diversions for irrigation above station.

Daily and monthly discharge, in second-feet, 1929-30

g
«
[«
=3
g
1
g
e
o
5
&
(=3
g
g

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

750 795 795 940 660 795 620

840 | 795| o40| 20| 795| 540
940 | 840 | 7To5| 940| 705| 70| 540
gi0| 7o5| 8w | 80| 705| 705| 540
840 | 7o5| 890| s840| 750 | 95| 6540
sao| 7s0( ot0| T95| 7es| se0| 540
840 | 795|1,090| 795| 840 | 040 | 540
840 [ 705 s40 | s00| 99| 540
L,140| 795| 90| 840| 800|1,00| 540
090! 705| 80| soo| 890 (7% 540
Lod0| 750 795 890 | 1,040 | 540
Lod| 70| 750 | 1,410 | 705 540
990 | 795| 750 | 1350 | 705| 990 | 540
705! 76| 760 |1 705 | 1,000 | 540
660 | 795| 705| 9 750 | 1,140 | 540
660 | 795| 705| 890 | 795(1,000 | 540
660 | 750 | 660| 800| 1795|1140 540
05| 750 | 705 890| 795( 109 | 620
750 | 750,| 750 | 890 1,140 | 660
750 | 7507 795| 840] s90|no%| 660
795! 705| 95| 840 s840| 9% | 620
7951 750 | 940! 80| 840! 705 | 540
795 | 750 | 40| 795 795 | 540
795 750 | 1,140 795 795 5 500

640
795 795 | 1,540 660 795 540 540

795 |eeeeann 1,610 795 620 {--oea
M i ini Run-off in
onth Maximum | Minimum | Mean acre-feot
2,200 1,350 1, 520 93, 500
1,410 1, 500 89, 300
1,470 1,350 1,420 87, 300
1, 610 416 898 49, 900
1,140 660 834 51, 300
8 705 778 46, 300
1,610 660 972 59, 800
1,410 660 886 52, 700
8 620 783 48, 100
1,140 540 884
479 547 32, 500
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GALLATIN RIVER BASIN
GALLATIN RIVER NEAR GALLATIN GATEWAY, MONT.

Location.—Wire gage in SE. ¥ sec. 7, T. 4 8., R. 4 E., three-fourths mile below

. mouth of Spanish Creek and 8 miles south of Gateway.

REcorDs AvAILABLE.—June to September, 1930.

ExrrEMEs.—Maximum discharge during year, 2,940 second-feet June 8 (gage
height, 4.22 feet); minimum, 392 second-feet Sept. 21, 29 (gage height,

1.46 feet).
Remarks.—Records good. One small diversion above station.
Daily and monthly discharge, in second-feet, 1930
Day June | July | Aug. | Sept. Day June | July | Aug. |Sept.
633 440 2,120 047 727 415
695 440 2,340 047 604 440
440 2, 230 905 | - 604 440
760 465 868 664 415
492 795 | 604 | 415
795 574 760 574 392
695 | 492 727 | 548 | 415
633 | 518 695 | 548 | 416
. 604 492 727 518 415
604 492 760 546 440
465 760 518 440
760 465 695 518 415
633 465 664 492 415
440 633 492 2
795 415 633 465 415
604 440 |-
Run-off in
Month Maximum | Minimum Mean acre-feet
June 3-30.... - 2, 940 1,220 2,070 115, 000
y. 1, 570 604 964 59, 300
August, 440 631 00
September. . 574 392 446 28, 500
The period 240, 000
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GALLATIN RIVER AT LOGAN, MONT,

LocaTioN.— Wire gage in sec. 26, T. 2 N., R. 2 E., at highway bridge half a mile
west of Logan.

RECORDS AVAILABLE.—August, 1928, to September, 1930.

ExrrEMEs.—Maximum discharge during year, 2,820 second-feet May 31 (gage
?eigg)ht, 5.36 feet); minimum, 245 second-feet July 7—-10 (gage height, 2.50
eet).

1928-1930: Maximum discharge, 4,570 second-feet June 17, 1929 (gage

height 6.44 feet); minimum, that of July 7-10, 1930.

ReMAREs.—Records good except those for ice periods in December, January,
February, which are fair. umerous diversions above station.

Daily and monthly discharge, in second-feet, 1929-30

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

638 790 790 665 665 665 666 | 1,310 | 1,870 370 305 560
638 790 758 665 695 665 725 | 1,410} 1,750 325 | =365 560
638 790 725 665 665 665 828 | 1,870} 1,410 305 | =425 535 |
638 790 695 695 865 665 865 | 21,870 | 1, é?sg @ 295 485 535

638 725 758 638 695 665 865 | 1,630 790 285 510 560
638 790 | ¢ 742 585 695 665 905 | 1,520 905 245 510 560
6606 758 725 560 725 665 945 | 1,410 | 1,410 | =245 485 610
695 725 725 535 725 610 045 | 1,310 | 1,630 245 460 610
725 790 758 | @522 725 665 988 | 1,210 | 1,630 25 460 610

725 828 700 510 725 695 905 | 1,120 | 1,750 285 510 | =610
665 725 790 510 695 790 945 988 | 1,750 725 510 610
865 725 828 460 638 790 988 865 | *1,330 | ¢618 510 610
6606 725 828 438 725 988 828 905 510 510 610

August
September. . -- 665 535 608 36, 200

The year. .-coovemeecceuce.. - 2,820 245 744 539, 000

& Interpolated.
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PRICKLY PEAR CREEK BASIN
PRICKLY PEAR CREEK KEAR CLANCY, MONT.

LocatioNn.—Staff gage in SW. 4 sec. 34, T. 9 N., R. 3 W, one-fourth mile below
mouth of Lump Guleh Creek and 1% miles north of Clancy.

DRAINAGE AREA.—178 square miles.

Recorps aAvarLasLE.—July, 1910, to September, 1916; July, 1921, to September,
1930. July, 1908, to June, 1909, at site 1 mile downstream. )

ExTrEMES.—Maximum discharge during year, 189 second-feet Apr. 22, 24, 26, 27
(gage height, 2.1 feet); minimum, 17 second-feet at various times during
August and September (gage height, 0.70 foot). -

19010-1916, 1921-1930: Maximum discharge, 492 second-feet June 3, 1927
ég'?lgef heti)ght, 3.8 feet) ; minimum, 9.3 second-feet Sept. 9, 1924 (gage height,
.71 foot).

Remarks.—Records for periods Oct. 1 to Nov. 30, Mar. 6 to July 16, fair; others

good. Several diversions above station.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov, Mar, | Apr. | May | June | July | Aug. | Sept.
34 44 138 85 39 20 20
32 51 138 85 38 18
30 81 154 99 32 22 17
29 99 146 92 23 17
29 85 122 88 31 29 17
29 27 39 99 130 70 30 22 17
28 27 36 122 114 70 30 24 32
27 27 32 130 99 72 32 22 19
27 26 30 130 99 73 30 23 22
27 31 130 92 64 31 23 22
27 27 36 122 85 53 4 23 27
27 27 122 92 49 55 23 22
27 26 34 138 85 47 44 24 22
26 25 34 138 85 47 38 23 22
26 24 32 138 92 47 34 23 21
24 25 30 122 02 46 32 23 19
24 26 35 122 85 47 31 22 19
23 25 36 1 84 47 27 22 19
23 24 50 106 85 45 26 22 19
23 22 42 114 85 46 27 23 18
23 20 44 154 106 44 26 23
23 27 54 159 106 47 24 22 19
24 27 41 180 92 53 22 23 32
23 26 42 189 84 54 23 17 28
23 24 44 180 85 49 22 18 28
23 24 45 189 84 45 20 18 26
24 23 38 189 92 43 20 17 26
26 22 42 163 02 41 20 17 26
26 21 46 138 85 39 20 18 24
27 21 46 130 81 39 20 18 23
b1 4 P 57 - 82 joeeeo- 20 17 |eees
: Run-off in
Month Maximum | Minimum Mean acre-feet
October_ 34 23 26.2 1,610
November_ 28 20 25.2 1, 500
March 6-31 14 30 30.9 2,060
April _______ 189 44 131 7,800
154 81 99.7 6,130
99 39 56.9 3,390
56 20 20.7 1,830
29 17 21.7 1,330
32 17 21.7 1,290
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TENMILE CREEK WEAR RIMINI, MORT.

LocaTion.—Water-stage recorder in NE. ¥ sec. 20, T. 9 N., R. 5 W., at Moose
Creek ranger station, 500 feet above mouth of Moose Creek and 3 miles
north of Riminj.

DRAINAGE AREA.—34 square miles.

REcoRDs AvarLABLE.—March, 1915, to September, 1930.
ExTrEMEs.—Maximum discharge during year, 158 second-feet May 1 (gage
height, 1.76 feet); no flow at various times in October and November.

1915-1930: Maximum discharge, 948 second-feet May 15, 1917 (gage
height, 4.87 feet); no flow at various times during 1928-29.

RemMarks.—Records good. City water supply of Helena diverted above station.

Flow partly regulated by reservior on tributary above station.

Daily and monthly discharge, in second-feet, 1929-30

Day Apr. { May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug.|Sept.
) SRR . 137| 41| 16| 0.4 0.3 18 71|11 09| 0.4 0.4
2 132 30| 1.3 .4 .2 16 71110 .7 .4 .4
3... 1237 40 L1 .3 .2 16 92 | 12 .6 .3 .4
4. 103 34 .91 .3 .3 17 681 11 .6 .4 .4
- 96 29| .9 .4 .3 20 54| 9.4 .5 .3 .4
79 25 T .3 .4 531 6.5 .5 .3 L4
68 22 .5 .3 .8 51| 6.2 N .3 1.9
57 2 .4) .3 .4 49| 7.3 .4 .3 .9
51 21 .31 .2 .5 471 6.2 .4 .2 .9
49 18 .3 .3 L5 47 | &8 .4 .2 .8
53 15 .4 .3 2.2 49 | 4.7 .4 .2 .8
50 13| 1.3 .3 .8 41 4.2 .3 .2 .8
5 13| 12| .3 .6 49| 4.2 .3 .2 .8
58 121 .9 .4 .5 51| 3.8 .3 .2 .9
61 12 .9| .6 .4 50! 3.5 .3 .2 .9

46 .3 e2 Jemnnan

. < Run-off in

Month i Maximum | Minimum | Mean acre-feot

April 11-30 137 18 58.4 2,320
8Y oceee 137 44 66.5 4,090
June. 41 3.5 15.4 916
July. — 1.6 3 .65 40
August, . .6 2 .30 18
September. ... 2.2 2 .72 43

NotE.—No flow during October and November.
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TENMILE CREEK KEAR HELENA, MONT.

LocatioN.—Water-stage recorder in SE. ¥ see. 22, T. 10 N., R. 4 W, opposite
Broadwater Hotel, near Helena.

DRrAINAGE AREA.—103 square miles.

RECORDS AvarLasLeE.—July, 1908, to September, 1930.

ExTrEMES.—Maximum discharge during year, 257 second-feet Apr. 25 (gage
height, 2.25 feet); no flow June 29, July 2, July 22 to Sept. 30.

1908-1930: Maximum discharge, 86%, second-feet May 28, 1917, June 11,

1927; maximum gage height, 6.58 feet, old datum, June 11, 1927; no flow
at various times.

Remarks.—Records good except those for periods of ice effect, Nov. 21-23, Dec.
17-27, Jan. 7-26, which are fair. Diversions for irrigation and city water
supply of Helena above station.

.

Daily and monthly discharge in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July
4.4 4.4 4.0 4 12 12 108 36 0.1

4.0 2.6 3.5 10 11 16 122 33 0
4,4 2.9 5.1 8.7 12 20 140 37 .1

L5 7.3 2.9 5.5 8.7 14 24 127 36 1

73 2.9 4.4 16 15 24 101 30 .3
7.3 2.9 4.6 14 14 30 94 22 .3
1.8 7.0 2.4 4.9 9.1 12 41 76 17 .3
1.8 7.0 3.1 4.3 22 12 53 68 16 .4
2.1 7.3 3.9 3.7 13 12 58 b5 16 .4
2.4 7.0 4.7 3.5 8.2 12 62 47 14 .4
2.6 6.2 4.7 3.2 9.1 12 60 44 14 .4
3.2 6.6 b5 2.9 7.0 17 66 43 12 .4
3.5 7.3 5.5 2.9 6.2 15 72 43 13 .4
3.5 7.0 6.6 2.9 6.2, 12 90 41 13 4
3.5 6.7 10 2.9 6.6 12 94 40 11 .4
3.5 6.4 10 2.9 16 12 74 40 9.1 .4
4.4 6.2 9.0 2.6 17 7.7 68 46 4.7 .4
5.5 6.2 8.0 2.6 1 10 66 50 4.4 .4
6.2 6.2 7.0 2.4 16 18 77 47 5.1 .4
6.2 3.5 6.0 2.1 15 14 83 51 4.7 .4
6.2 3.0 5.0 2.1 12 12 92 4.4 .1

6.2 3.5 5.4 2.4 12 13 97 58 4.0 0

6.2 4.5 5.8 2.4 16 10 122 50 3.7 0

88 5.5 6.0 2.6 16 9.6 152 47 2.4 0

5.1 5.1 6.2 2.9 14 10 215 46 2.4 0

4.0 4.7 4.7 3.2 14 12 174 43 1.8 0

3.5 4.7 4.0 3.7 12 11 0 38 L6 0

3.7 4.7 4.0 371 12 1 155 39 L0 0

4.4 4.7 4.0 3.5 12 124 39 0 0

4.4 4,4 3.5 3.5 14 106 39 .1 0

4.4 3.7 4.0 12 38 0

" Run-off in

Month Mazimum | Minimum | Mean acre-foet
October. 6.2 3.65 224
November. . 7.3 3.0 5. 67 337
December. 10 2.4 5.07 312
January. 5.5 2.1 3.38 208
February. 22 4.7 12.1 672
March 18 7.7 12.8 756
April 215 12 83.5 4,970
ay 140 38 60,1 3,700
June 37 0 12.3 732
July. .4 0 .21 13
The year. 215 0 16.5 11, 900

Note.—No flow during August and September.
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LITTLE PRICKLY PEAR CREEK BASIN
LITTLE PRICKLY PEAR CREEK NEAR MARYSVILLE, MONT.

Locatron.—Staff gage in SW. ¥ sec. 18, T. 12 N., R. 6 W., one-fourth mile below
mouth of Deadman Creek and 6 miles northwest of Marysville.

DRAINAGE AREA.—69 square miles.

REecorps avalLABLE.—May, 1913, to September, 1930. April to May, 1913, at
site one-fourth mile upstream. May, 1909, to December, 1911, at site
above mouth of Deadman Creek.

ExTtrEMESs.—Maximum discharge during year, 121 second-feet Apr. 25 (gage
height, 1.60 feet); minimum, 6.5 second-feet Mar. 1-11, 18-20, 27-30, Sept.
28-30 (gage height, 0.50 foot).

1909-1911, 1913-1930: Maximum discharge, 454 second-feet May 25,
26, 1917 (gage height, 3.8 feet); minimum, 1.2 second-feet Mar.,7-13, 1911.

Remarks.—Record for period Oct. 1 to Dec. 7, fair; for other periods, good.

Somé diversions above station.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
13 11 8.6 [ 7.0 83 39 21 14 9.0
13 11 8.6 6.5 8.0 80 35 19 14 9.0
13 11 8.6 6.5 11 88 37 19 14 9.0
13 11 8.6 6.5 15 88 37 19 14 9.0
13 11 8.6 6.5 16 83 36 19 14 9.0
13 11 8.6 6.5 18 v 35 19 13 9.0
13 11 8.6 6.5 22 67 34 19 13 10
13 ) 5 P 6.5 26 60 33 19 13 10
13 11 6.5 28 56 33 19 13 10
13 10 6.5 29 52 32 18 13 10
13 10 6.5 31 49 33 16 13
13 10 7.5 37 46 33 16 13
13 10 7.5 46 44 33 16 12
13 10 7.5 b6 43 33 16 12
13 10 7.5 60 42 33 16 12
13 10 7.5 56 42 32 15 12
13 10 7.5 43 32 15 12
13 10 6.5 47 43 32 15 12
13 10 6.5 50 43 30 15 12
13 10 6.5 57 43 29 15 11
12 10 | 7.0 58 43 29 15 11 8.5
12 10 . 7.0 67 43 27 15 11 (%
12 10 7.0 77 42 26 15 11 11
12 10 7.0 101 40 26 15 11 85
12 9.2 ... 7.0 121 39 26 15 11 8.5
12 7.0 119 37 24 15 11 8.5
12 6.5 114 33 24 14 i1 8.5
12 6.5 107 33 23 14 9.0 6.5
12 6.5 96 33 23 14 9.0 6.5
12 6.5 86 31 21 14 9.0 6.5
11 6.5 32 14 9.0 |oceenn
Month Maximum | Minimum | Mean | Bun-offin
acre-feet
October. iy . 13 11 12.6 775
November. . 11 8.6 10.1 601
December 1-7 - - 8.6 8.6 8.60 |- 119
March 2-31.__._ - 7.5 6.5 6. 80 405
April 121 7.0 53.8 3, 200
ay. - . 31 50.9 3,130
June._ - 39 21 30.7 1,830
July...... 21 14 16.3 1, 000
August 14 9.0 11.9 732
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DEARBORN RIVER BASIN
DEARBORN RIVER NEAR CLEMONS, MONT.

LocarroNn.—Wire gage in NW. % sec. 26, T, 18 N., R. 7 W., 300 feet above high-
way bridge 2 miles below mouth of Falls Creek and 5 miles southwest of
Clemons.

DRAINAGE AREA.—122 square miles.

RE0ORDS AVAILABLE.—April, 1921, to September, 1923; July, 1929, to September,
1930. May, 1908, to December, 1911, at station half a mile above mouth of
Falls Creek.

ExrTreEMEs.—Maximum discharge during year, 625 second-feet Apr. 25 (gage
hei%ht, 2.72 feet); minimum, 18 second-feet Aug. 27-31 (gage height, 0.91

foot).
1921-1923, 1929-30: Maximum discharge, 1,340 second-feet June 6, 1922
(gage height, 3.70 feet); minimum, 10 second-feet Oct. 17-21, 1922 (gage
height, 0.84 foot). .
Remarks.—Several small diversions above gage. Records good except those
for periods Oct. 1-11, Feb. 19 to Mar. 13, and for estimated periods, July
516, Aug. 10-14, 16-23.

Daily and monthly discharge, in second-feet, 1929-30

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

25 37 68 397 448 58

27 27 56 422 422 58

29 27 76 503 448 58

30 34 106 562 374 58

36 34 116 422 328 56

29 a7 155 422 307 54

29 42 199 328 328 52

32 42| 307 | 328 397 50

35 38 350 30 374 48

29 38 350 267 374 46
29 37 3560 267 374 44 b T I
29 22 374 287 328 42 26 |-
29 21 397 287 248 40 P —
32 36 448 328 227 38 25 .
29 41 374 397 183 36 25 [ocem

29 41 350 422 167 35

29 41 374 448 170 34

33 44 328 448 161 32

36 44 328 448 155 32

40 44 328 422 146 32

45 44 350 503 131 32

44 36 307 422 126 29

45 38 476 374 113 27

45 38 562 350 100 27

36 36 625 350 96 29

34 38 594 374 90 29

33 41 504 350 79 29

36 36 532 30| 83 29

41 476 448 72 29

44 422 422 63 29

50 422 29

Month Maximum | Minimum | Mean
October__.. ... : 60 41 50.0 3,070
November. ..o acancanee 46 22 33.8 2,010
December. 76 ‘22 42.6 2,620
January 1-6. 52 29 45.8 546
February..._..._._.. 45 33.4 1, 850
March..__ 50 21 37.7 2,320
APl e 625 55 349 20, 800
ay. ———- 562 390 24, 000
DB o e e e ecmcc e cmece—m e mmmmme e cm e —mam————— 448 63 230 13, 700
July. 58 39.4 2,420
August 29 18 23.6 1,450
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SMITH RIVER BASIN
SMITH RIVER NEAR WHITE SULPHUR SPRINGS, MONT.

Location.—Wire gage in SE. ¥ sec. 33, T. 11 N, R. 8 E., at Meachen’s ranch, 14
miles northeast of White Sulphur Springs. i
RECORDS AVAILABLE.——-S«g)tember, 1922, to September, 1930.
ExTrREMES.—Maximum discharge during year, 117 second-feet Apr. 9 (gage
hleiggéﬂf;, 21;.)83 feet); minimum, 2.6 second-feet Aug. 26, 27, 30 (gage height,
.83 feet).
1922-1930: Maximum discharge, 224 second-feet June 21, 1923 (gage
height, 3.15 feet); minimum, that of Aug. 26, 27, 30, 1930.
Remarks.—Records good. Discharge estimated Nov. 9, 11-14; interpolated
Mar. 20-24, July 10, 12-19, Aug. 17. A few small diversions above gage.

. Daily and monthly discharge, tn second-feet, 1929-30

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

6.2 12 7.0 54 47 17 8.6 6.6
6.2 7.0 10 51 46 17 14 6.6
6.2 b L S PO 13 63 48 18 10 6.6
6.2 14 21 71 46 18 8.6 6.6
5.5 14 26 67 44 15 8.6 7.0

5.5 14 ... . 31 71 39 15 9.0 10
5.5 14 53 67 37 16 7.8 8.6

6.6 18 |eeeae- 61 63 37 14 6.6 12
7.0 14 98 63 36 11 6.6 9.0
6.6 9.2 | ..o i 58 38 13 7.0 9.0
6.6 9.2 56 38 15 7.0 9.0
6.2 9.0 54 36 15 5.8 9.0
6.2 88 51 37 14 6.6 9.0
6.2 8.6 47 37 13 7.8 9.0
6.2 8.4 43 35 12 9.0 9.0
6.2 5.8 6.2 47 41 34 11 6.6 9.0
10 5.8 6.2 51 38 30 10 6.0 8.6
6.6 6.6 6.2 61 37 27 9.0 5.4 8.6
6.2 6.2 67 38 26 8.0 5.8 7.4
6.2 5.4 54 38 26 7.0 7.0 7.4
6.2 4.6 51 4 26 7.0 7.0 7.0
6.2 5.0 56 46 25 6.6 7.8 8.2

11 5.0 50 46 26 6.6 4.6 12
11 4.6 50 44 26 8.2 3.2 7.4
11 4.3 67 38 23 8.6 3.2 7.4
26 5.8 3.2 67 75 20 12 2.6 7.4
-2 . 7.4 3.2 67 48 18 12 2.6 6.6
28. 7.0 4.0 66 39 16 12 3.2 6,2
29 6.2 [oceaas 4.0 66 40 20 8.2 3.2 5.8
30 6.2 4.0 58 44 19 7.0 2.6 6.2
3l... 8.4 7.0 39 feeaaae 7.0 5.8 |caceen

: Run-off in

Month Maximum | Minimum Mean acre-foet
OCtObRr e ———— 11 5.5 6.92 426
November 1-18 - 18 5.8 10.7 382
March 16-31 7.0 3.2 4,94 157
April 98 7.0 53.0 3, 150
May z 75 37 50.8 3,120
June. - 48 16 32.1 1,910
July. 18 6.6 11.7 719
August. - 14 2.6 6.44 398
September. oo —m—— 12 5.8 8.07 480
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SMITH RIVER AT TRULY, MORT.

Locarron.—Wire gage in SW. ¥ sec. 85, T. 9 N., R. 2 E., at highway bridge at
former post office of y.

Rmccigg(s) AVAILABLE.—March, 1905, to June, 1907; March, 1929, to September,

ExTrEMES.—Maximum discharge during year, 1,640 second-feet A;l)lr. 26 (gage
height, 4.00 feet); minimum, 49 second-feet Sept. 3, 4 (gage height, 0.97

foot).
1905-1907, 1929-30: Maximum discharge, 4,010 second-feet June 24,
1907 (gage height, 9.00 feet, old datum); minimum, 26 second-feet Sept.
22-28, 1905 (gage height, 1.15 feet).
ReMARKs.—Records good except those for Feb. 18 to Mar. 5, Apr. 28 to May 20,
June 6 to Sept. 30, which are fair. Several diversions above station.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May | June | July Aug. | Sept.
68 50
68 50
74 49
74 49
74
68 54
68
60 64
60 . 64
56 68
56 69
62 69
56 72
54 69
62 68
68 66
68 64
68 64
64 64
62 64
60 66
60 69
55 95
55 109
60 105
54 107
52 102
52 97
52 93
50 89
B0 |ocaenos
Run-off in
acre-feet

9,470
8, 630
1,640 .
8, 880
12, 900
66, 000
61, 400
25, 000
6, 580
3, 750
4,270
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MARIAS RIVER BASIN
MARIAS RIVER NEAR SHELBY, MONT.

Locarion.—Water-stage recorder in sec. 20, T. 31 N., R. 2 W,, at highway
bridge 7 miles south of Shelby.

DRAINAGE AREA.—2,610 square miles.

REcolrégg AVAILABLE.—April, 1902, to January, 1908; April, 1911, to September,

ExTrEMES.—Maximum discharge during year, 2,850 second-feet Apr. 7 (gage
height, 5.09 feet); minimum not determined.

1902-1908, 1911-1930: Maximum discharge, 29,500 second-feet June 24,

1907 (gage height, 14.9 feet); minimum, 10 second-feet Aug. 20, 1919 (gage
height, 1.50 feet).

Remarks.—Records good. Numerous diversions from tributaries. Flow partly
regulated by storage in several reservoirs on tributaries.

Daily and monthly discharge, in second-feet, 192930

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

Run-off in
Month. Maximum | Minimum Mean acro-foet
271 194 237 9, 400
1, 540 1,010 1,300 23, 200
2, 780 1, 2, 180 130, 000
2,490 1,480 1,820 112, 000
2,490 858 1 100, 000
818 43 436 26, 800
7T I, 181 11,100




MARIAS RIVER BASIN 51

MARIAS RIVER NEAR BRINKMAN, MONT.

1.0cATION.—Wire gage in NW. ¥ sec. 21, T. 29 N., R. 8 E., 4 miles southwest of
Brinkman post office.
REcorps avAaiLABLE.—October, 1921, to September, 1930.
ExTrEMES.—Maximum discharge during year, 3,400 second-feet Apr. 28, May 1
(gage height, 3.27 feet) ; minimum, 104 second-feet Dec. 20, 21.
1921-1930: Maximum discharge, 14,300 second-feet June 1, 1927 (gage
height, 9.2 feet); minimum, that of Dec. 20, 21, 1929,
Maximum stage known, 18.00 feet during 1908 flood.
Remarks.—Records good except those for periods Nov. 19-27, Dec. 8-21,
Mar. 3 to July 13, which are fair. Numerous diversions. Flow partly
regulated by storage on tributaries.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Mar, | Apr. | May | June | July | Aug. | Sept.
198 209 322 Jevoreeee 1,120 | 3,400 | 1,990 860 217 160
203 311 316 |oooaooe- 990 | 8,100 | 1,990 818 257 172
208 311 876 334 { 1,040 | 3,100 | 1,990 775 257 164
198 299 204 277 1,220 | 2,950 | 1,990 692 246 1556
198 288 217 870 | 1,640 | 38,250 | 2,660 651 246 164
186 277 252 845 | 1,870 | 3,250 | 2,660 651 236 194
198 283 226 357 | 1,640 | 2,950 | 2,260 571 226
198 204 203 394 | 1,640 | 3,100 | 2,250 571 236 198
203 204 189 460 | 1,870 | 2,950 | 2,250 532 226 208

241 168 532 | 8,160 | 2,380 | 2,120 496 217 189
217 221 151 532 [ 2,950 ( 2,120] 2,120 496 208 203
267 212 139 2,660 | 1,870 | 1,990 394 198 226
339 203 132 394 | 2,520 1,870 | 1,870 427 190 203
345 221 143 37| 2,660 ! 1,750 | 1,870 304 189
212 160 2,660 | 1,750 | 1,750 394 180 217
322 203 147 155 | 2,950 | 1,670 | 1,530 394 189 221
311 208 136 125 | 2,800 | 1,640 | 1,530 388 208 231
299 198 128 1221 1,520 1,640 1 1,220 357 208 221
288 189 122 147 | 2,250 | L,750{ 1,120 345 212 231
288 180 104 180 | 2,120 | 1,870 1,120 316 217 241
2,380 | 1,870 | 1,080 299 226 257
2,660 | 1,900 { 1,080 357 236 339
2,520 | 2,250 | 1,080 388 246 364
2,520 | 2,380 | 1,080 394 221 333
2,660 | 2,120 999 376 203 351
3,100 | 1,870 945 311 180 370
3,260 | 1,750 945 305 172 388
3,400 | 1,640 902 288 151 394
3,250.1 1,530 288 136 370
3,260 | 1, 902 288 132 287
........ 1,750 |ocoeoeee 288 143 (oo .
5 5 Run-off in
Month Maximum | Minimum Mean acre-feet

345 186 263 16, 200

311 139 234 y
322 104 195 8,120
1,750 122 616 35,400
, 2,380 142, 000
_____ , 400 1,530 2, 137,000

..... 2, 660 9 1,610 95,

..... 288 455 ,
August .. 277 132 209 12, 900
September. ... . e —— 394 155 248 14, 800
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. BIRCH CREEK NEAR DUPUYER, MORT,

LocaTtion.—Staff gage in sec. 28, T. 29 N., R. 8 W., half a mile above head
gates of B Canal and 12 miles west of Dupuyer

DRAINAGE ARBA.—110 square miles, .

Recorps avarnasLe.—July, 1907, to September, 1926; October, 1927, to Sep-
tember, 1930,

ExrruMBS.——Maximum discharge during year, 487 feet Aug. 12 (gage height,
2. 18bfeet), minimum, 8 second-feet at various tlmes from October to De-
cember

1907-1926, 1927-1930: Maximum discharge (estimated), 5,000 second-feet
June 21, 1916 (gage height, 10.0 feet) ; minimum, 3 second-feet Apr. 7, 1921.

ReMARES.—Records for periods Oct. 1 to Nov. 6, Apr. 7 to Sept. 30, good;
others fair. Two or three small diversions above station. Flow largely
controlled by gate operations at Swift Dam. Records furnished by Vaher-

Montana Land & Water Co.
Daily and monthly discharge, in second-feet, 1929-30
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
16 8 12 14 24 311 261 150 461 109
16 8 12 14 24 324 265 150 474 100
28 - 12 8 14 14 37 355 289 141 474 91
27 9 14 16 29 339 134 474 51
26 15 16 25 334 306 128 474 37
26 8 11 15 14 24 334 306 128 480 34
24 9 13 15 20 334 334 118 480 31
72 8 17 14 20 334 387 184 430 32
46 8 13 16 20 289 375 168 480
38 13 14 20 289 355 165 480 30
38 13 16 20 246 387 194 480 29
42 15 16 18 246 350 221 487 26
44 - 11 15 19 250 297 224 370 26
46 11 15 20 250 242 221 365 24
48 11 14 20 246 235 221 365 23
49 99 11| 14| 2| 62| 20 21| 81| 22
42 13 19 46 150 250 221 428 26
41 8 27 18 204 144 228 221 429 34
41 26 15 228 | . 141 221 228 435 32
24 8 22 14 228 139 217 221 423 30
21 20 19 238 136 214 423 26
19 16 21 280 134 207 387 423 45
16 16 18 334 134 194 429 417 55
15 10 18 334 162 187 429 417 32
12 20 19 311 162 174 423 423 25
12 16 18 381 177 168 423 423 22
13 14 18 411 214 168 435 411 22
13 14 22 370 250 194 435 375 20
21 0 0 jee---a- 25 356 272 156 344 20
9 28 297 265 153 461 253 22
8| o emee 34 |- 265 |-euennn 461 123 |ooo.
Month Maximum | Minimum | Mesn | Bun-off in
acre-feet
(07671141} N 72 8 28.5 ' 1,750
NOVEMDO - - o e 12 8 8.17 486
D ber. - - 11 8 8.13 500
JADUATY e e [ - 9.0 563
February........ Y 27 10 15.1 839
=1 {1 (S —— 34 14 17.5 1,080
Aprile oo ool c———- 411 18 146 8, 690
BY et e m e — e mm———— - 355 134 238 14, 600
June. e 387 153 255 15, 200
T e - 468 118 266 16, 400
August 487 123 418 25, 700
September. . 109 20 36.9 2, 200
The year. 487 121 - 88,000
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DUPUYER OREEK NEAR VALIER, MONT.

LocarioN. —Water-stage recorder in NW. ¥ sec. 33, T. 29 N., R. 6 W., 6 miles
below mouth of Sheep Creek and 11 miles southwest of Valier.

DrAINAGE AREA.—111 square miles. .

REcoRDS AvarLaBLE.—July, 1912, to September, 1926; October, 1927, to Sep-
tember, 1930.

ExTrEMES.—Maximum discharge during year, 350 second-feet Feb. 5 (gage
geéghft, ;1).76 feet); minimum, 4 second-feet Aug. 29, Sept. 5-7 (gage height,

.53 feet).
1912-1926, 1927-1930: Maximum discharge, 2,180 second-feet June 21,

1916 (gage height, 6.5 feet); no flow Sept. 19, 1919, Sept. 1, 2, 1929.

ReMArks.—Records good except those for period of ice effect, Oct. 29 to Mar. 23,
which are fair. Several diversions above station. Flow somewhat regulated
by operation of head gates upstream. Complete records furnished by Valier-
Montana Land & Water Co.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June { July | Aug. | Sept.
13 20 12 16 8 18 75 95 100 28 12 7
13 20 12 16 10 10 106 91 95 26 11 7
13 18 15 20 15 10 144 93 178 26 10 5
12 21 18 15 20 10 173 116 187 23 10 5
12 22 20 12 350 12 124 114 139 22 9 4
12 18 20 12 70 12 104 102 118 21 7 4
11 18 18 10 80 15 104 95 110 18 7 4
12 18 18 10 70 18 120 95 108 16 7 7
13 15 10 60 18 124 110 100 15 6 7
13 18 15 10 40 18 118 124 91 17 7 9
14 15 12 10 30 18 108 126 83 19 8 12
13 15 12 8 30 18 104 120 75 19 9 i3
12 15 10 8 25 16 108 122 72 13 10 12
12 15 10 8 20 16 131 133 67 12 12 10
13 15 10 8 40 18 133 133 64 12 18 9
13 16 10 8 60 20 126 133 60 12 16 8
13 16 9 8 80 22 110 124 55 10 13 8
13 12 9 8 185 24 110 126 51 10 12 8
13 12 9 8 110 26 104 131 47 14 12 11
13 12 9 8 85 29 100 120 47 16 14 10
13 12 9 8 60 50 100 122 50 17 13 8
14 12 9 8 63 75 118 50 18 12 8
13 12 9 8 63 90 100 106 46 16 10 17
13 12 9 8 63 108 106 95 42 16 9 18
11 12 9 8 60 80 110 90 41 13 7 16
12 12 9 8 45 72 110 90 36 13 "7 12
15 12 9 8 30 67 108 84 32 13 7 13
12 12 9 8 20 69 100 83 37 14 7 13
18 12 9 J- 2 PR 131 126 114 33 15 4 13
18 12 9 - 70 P, 46 108 128 31 14 5 13

19 9 8. 59 116 13 () PO

Run-off in

Month Maximum | Minimum Mean acre-feet

October. 19 11 13.3 818
November... 22 12 15.2 904
December. 20 9 11.7 719
January. 20 8 9.7 596
February. .. 350 8 64.0 3, 550
March. .o emm 131 10 38.5 2,370
April 173 75 113 6, 720
;. —— 133 111 6, 820
JUDE . e —e e mmmam 187 31 74.8 4,450
July 28 10 16.4 1,010
A 1 2. 16 4 9.5 584
September. ... . 18 4 9.7 577
The year. 350 4 40.3 29, 100
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DRY FORK OF MARIAS RIVER AT FOWLER, MONT.

LocaTtion.—Wire gage near center of sec. 31, T. 30 N., R. 1 W, at highway bridge
one-fourth mile northeast of depot at Fowler.

RECORDS AVAILABLE.—March, 1920, to September, 1930.

ExrrEMEs.—Maximum discharge during year, 700 second-feet Mar. 22 (gage
height, 3.90 feet); minimum, 1.6 second-feet Sept. 8 (gage height, 0.14 foot).

1920-1930: Maximum discharge, 1,220 second-feet Apr. 14, 1920 (gage

height, 6.20 feet); no flow at various times.

Remarks.—Records fair. Practically all flow is regulated and diverted.

Daily and monthly discharge, in second-feet, 1929-30

Day oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
7.7 20 9.0 26 76 7.7 32 20 32 2.9
7.7 19 7.7 22| 146 7.3 24 26 28 2.5
8.5 22 8.5 22 | 156 4.9 28 26 2.2
7.7 22 8.5 19| 136 6.5 27 27 22 2.2
7.7 19 9.4 38 81 5.7 24 26 20 1.9
6.9 19 9.4 25 60 7.3 25 23 20 1.9
7.3 18 7.7 2| &6 9 25 25 20 1.9
7.7 21 7.7 20 53 8.5 13 22 19 1.6
9.4 20 8.5 19 51 9 11 18 15 4,1
9.4 18 8.5 18 41 22 11 14 14 3.3

15 11 7.7 17 45 30 77 19 13 4.5
15 10 7.3 20 36 35 7.7 18 13 5.3
19 8.5 6.9 20 39 22 6.9 18 14 5.7
22 3 29 30 18 6.5 25 14 3.7
20 38 23 15 6.1 25 13 2.9
21 31 22 11 6.9 28 13 2.5
23 44 19 8.5 6.5 26 25 2.5
19 19 15 8.1 9.4 26 22 2.2
19 17 14 8.1 8.5 27 22 2,4
20 26 13 8.5 11 29 19 2.4
18 167 13 5.7 11 28 17 2.4
18 700 11 5.7 24 27 12 2.5
17 504 12 53 18 31 11 19
17 146 10 4.9 14 32 11 23
18 91 14 5.3 13 } 10 12
22 71 11 5.3 16 7.7 6.9
23 66 9.4 4.9 18 30 4.5 6.1
26 54 7.7 5.7 35 3.7 5.3
25 110 13 5.3 66 . 3.7 4.5
23 10 4.1 32 3.5 4.5
22 156 | oo 34 |- 3.3 feeeeeea
s Run-off in
Month Maximum | Minimum Mean acre-feet
26 6.9 16.2 996
22 7.7 12.8 762
9.4 6.9 8.22 212
700 17 95. 1 5, 860
156 7.7 40.8 2,430
35 4.1 10.8 664
66 6.1 18.1 1,080
32 14 25.7 1, 580
32 3.3 15.2 935
23 1.6 4.83 287




MARIAS RIVER BASIN 55

TETON RIVER NEAR FORT BENTON, MONT.

LocaTtion.—Wire gage in SE. % sec. 31, T. 25 N., R. 9 E,, at Embleton’s ranch,
6 miles north of Fort Benton.

RECORDS AVAILABLE.—March, 1929, to September, 1930.

ExTrEMES.—Maximum dlscha.rge durmg year, 970 second-feet Feb. 19 (gage
height, 340 feet); no flow from Aug. 9 to Sept. 12, Sept. 18-23.

1929-30: Maximum discharge, that of Feb. 19, 1930; no flow at various

times each year.

ReMARKS.—Records good except those for peisiods affected by ice, Nov. 19 to
Dec. 3, Feb. 5 to Mar. 7, which -are fair. Flow regulated by numerous
diversions for storage and 1mgat10n.

Daily and monthly discharge, in second-feet, 1929—-30

Day Oct. | Nov. | Dec, | Feb., | Mar. | Apr. | May | June | July | Aug. | Sept,
35 213 226 681 36 9.8 0
30 192 243 68| 32 8.0 0
29 256 221 85 2 7.0 1]
24 492 213 88 24 5.5 1]
20 700 196 82 23 4.0 0
[ S, 19 .540 192 74 22 2.2 0
SR 19 401 201 131 20 1.3 (1}
S, 18 328 188 136 20 .8 0
| S, 20 282 192 125 14 0 0
10 o 20 260 188 112 14 0 0-
2 251 184 85 15 (1] 0
25 234 304 70 14 0 0
25 230 304 61 12 0 4.0
23 230 247 53| 10 0 9.6
24 230 213 47 9.6 1] 3.0
23 226 196 41 8.5 0 L3
23 226 188 3 19 [1] .1
25 226 176 30 24 [1] 0
24 221 172 27 25 0 0
23 205 146 23 [ 0
23 192 131 26 23 [1] 0
2 188 136 24 21 [1] 0
21 176 122 27 19 0 [
20 176 105 24 18 0 .5
19 184 96 23 22 0 2.4
26. .. 19 192 85 21 24 0 2.4
27 e 21 209 74 22 24 0 2.4
.. S, 23 226 72 41 23 0 2.4
290 e 25 226 68 4 19 (1} 16
30l 26 221 63 36 16 0 14
31... 27 -- 68 13 [ N PR,
Run-off in
Month Maximum | Minimum | Mean acre-feet
18 23.2 1, 430
49 10 20.2 1,740
970 105 403 19, 200
41 164 10, 100
700 176 264 18, 700
304 63 168 10,
135 21 57.6
- 6.5 19.7 1,210
9.6 1.24
September. . .. oo .. .- ——- 16 0 1.97 116

71538—32——5

.
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height, 1.48 feet).

1919-1930: Maximum discharge, 1,070 second-feet June 11, 1927 (gage
height, 5.70 feet); minimum, 0.5 second-foot Nov. 16 to Dec. 1, 1919, Mar.

JUDITE RIVER BASIN
JUDITH RIVER NEAR UTICA, MONT.

LocaTion.—Wire gage in NW. % sec. 17, T. 13 N,, R. 12 E,, at Noel's ranch,
10 miles above Utica.

DRAINAGE AREA.—326 square miles.

RECORDS AvAILABLE.~—Octoher, 1919, to September, 1930.

ExTREMES.—Maximum discharge during year, 330 second-feet May 31 (gage
height, 3.54 feet) ; minimum, 6.1 second-feet several times in November (gage

31 to Apr. 20, 1922 (gage height, 1.00 foot).

ReMarks.—Records good. Several diversions above station.

Daily and monthly discharge, in second-feet, 192930

Day Oct.
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July
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JUDITH RIVER BASIN 57

JUDITH RIVER NEAR WINIFRED, MONT.

Locarion.—Wire gage near center of sec. 30, T. 21 N,, R. 17 E,, at Anderson
ranch, near Winifred. '

RECORDS AvaILABLE.—May, 1929, to September, 1930.

ExTrEMES.—Maximum discharge, 4,510 second-feet Feb. 18 (gage height, 5.10
feet); minimum, 204 second-feet July 21 (ga%) height, 0.52 foot).

1929-30: Maximum discharge, that of Feb. 18, 1930 (gage height, 5.10
feet); minimum, 187 second-feet July 31, Aug. 1, 5, 6, 11, 12, 1929 (gage
height, 0.42 foot). .

REMar&gs.—Records good. Numerous diversions above station.

Daily and monthly discharge, in second-feet, 1929-30

Day Qct. | Nov. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
340 458 583 838 269. 246 269
340 636 800 269 255 260
340 458 800 800 260 265 250
346 458 998 724 761 269 255 250
346 488 | 1,250 838 686 269 246 250
346 488 918 838 886 255 236 279
340 458 878 918 583 274 246 269
340 458 838 838 550 274 255 279
340 ggg 761 918 519 231 255 280
340 724 958 488 519 255 279
340 761 724 958 428 200 255 519
340 918 | 1,160 686 918 400 314 255 400
340 761 761 724 878 372 204 246 209
340 761 550 724 838 340 255 255 299
340 761 550 724 838 324 231 255 209
340 | 1,040 519 761 314 222 304 300
340 | 2,530 519 761 761 309 213 284 209
351 | 4,400 519 761 761 209 218 264 208
346 | 3,080 488 838 761 284 218 256 200
200 | 2,020 488 918 761 284 218 255 200
209 | 1,040 519 958 724 279 204 265 300
209 761 550 018 724 289 213 209 300
761 519 | 1,040 724 279 222 324 298
724 519 | 1,040 724 260 218 256 309
519 | 1,040 724 260 209 255 330
300 550 908 724 269 209 255 308
519 519 998 724 279 218 264 209
519 519 998 724 29 218 255 209
........ 550 | 918 761 250 227 255 209
........ 583 918 761 260 27 255 309
3 550 838 26| 285 | .
Month Maximum | Minimum | Mean Rnunurr ;)ﬁ in
L1 T DU 361 300 336 700
¥°bmsrymo-28 4 %00 i L 50 5, 800
‘ ¢l i
March p 1,160 458 549 33, 800
April_. , 250 583 863 81, 400
(o 68 724 208 40,400
June. - 838 250 425 26, 300
July. 519 204 251 16,400
August . 324 209 257 15; 800
September 519 250 302 18,000
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LocaTioNn.—Wire gage in SW.
DRAINAGE AREA.—48

SURFACE WATER SUPPLY, 1930, PART 6

MUSSELSHELL RIVER BASIN
NORTH FORK OF MUSSELSHELL RIVER AT DELPINE, MONT.

uare

1, sec. 35, T. 10 N, R. 9 E., at Delpine.
miles.

Recorps AvAiLABLE.—May, 1909,' to October, 1911; March, 1922, to Septem-

ber,

1930

ExTrREMES.—Maximum discharge during year, 34 second-feet May 9 (gage height,
2.05 feet); minimum, 1.8 second-feet Nov. 8-11 (gage height, 1.32 feet).
1909-1911, 1922-1930: Maximum discharge, 545 second-feet July 21, 1923
ggggef heti)ght, 4.5 feet); minimum, 1.2 second-feet Aug. 26, 1929 (gage height,
eet). :

RemaRKs.—Records good. One small ditch diverts above gage.
Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Apr. | May | June | July | Aug. | SBept:
1 ceee| 8.6 59 20 4| 17 8.0 2.8
2 - | 86 5.9 20 24| 17 8.0 2.8
3 7.3 5.9 20 24| 13 890 3.2
4 6.6 5.9 20 25| 14 890 3.7
5.. - 6.6 5.9 20 25 24 8.0 3.7
6. emmmmmmmmaan 6.6 59 22 2%} 18 80 3.7
7 - .| 68 1.8 20 30 13 80 3.7
8. 6.6 1.8 20 2! 13 8.0 6.9 4.3
S, 6.6 1.8 21 34| 13 8.0 6.2 4.3
10. 6.8 1.8 22 33| 13 80 6.2 43
O 59 1.8 24 32 12 6.2 51
12 deccmme e 5.9 2 31| 12 6.2 4.0
13. 5.9 27 30| 12 6.2 35
4. 5.9 25 20| 12 6.2 3.5
15 e 59 20 29| 12 6.2 3.5
18, - - 5.9 21 20 11 6,‘3 35
ig 5.9 21 200 11 6 35
- 59 21 2| 1 6.2 3.5
19... 5.9 24 2% 1 4.6 3.5
20, 5.9 22 28 11 3.0 3.8
b7 S 5.9 e 2% 26 9.7 |eceenan 2.8 3.5
2. ... 5.9 25 26 9.7 feameannn 2.8 3.5
23 X AU, 25 25 9.7 2.8!. 35
24 X I 2% 25 9.7 2.8 3.5
25 59 24 18 9.7 2.8 3.5
26. 5.9 25 18 9.7 2.8 3.8
27 5.9 25 17 9.0 2.8 3.5
28 ceel BD e 35 18 83 2.8 5.1
29 5.9 26 13 8.3 2.8 56
30 5.9 25 13 8.3 2.8 8.2
31 - 5.9 18 : 2.8
Month Masinm | Migimum | Mesn | ROolin
October. 7.3 59 6.15 378
November 1-11. . ——- - 5.9 1.8 4.04 88
April. . U - 27 20 22.8 1,380
ay 34 13 25.3 1,560
JUNL - o e et mm e mmm 24 83 1.9 708
JULY 101 o oot oot 8.0 8.0 8.0 175
ANGuSt 831 e ce e m e enn 6.9 2.8 4.47 213
September .. 6.2 2.8 3.83 228




MUSSELSHELL RIVER BASIN : 59

MUSSELSHELL RIVER AT HARLOWTON, MONT,

LocarioN.—Chain gage in sec. 26, T. 8 N., R. 15 E,, at highway bridge 1 mile
south of Harlowton.
DRAINAGE AREA.—1,130 square miles.
RECORDS AVAILABLE. —-July, 1907, to September, 1930.
EXTREMES.-Maxmmm dlsoharie during year, 339 second-feet Apr. 26 (gage
hedpht, 3.76 feet); no flow at various islmes durin g July and August.
1907-1930: Maximum discha. rge, 4,020 second-feet May 27, 1917 (gage
height, 7.3 feet); no flow Aug. 4-11, 1910 Sept. 11-15, 1919, éu:mg August
an September, 1929, July and August 1930.
REM&nxs.—Records good except those during April, which are fan'. Numerous
versions.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept
1.... 31 34 75 221 8t 2.4 0 6.2
b 32 86 | 90 25| 63 1.8 0 6.2
3.... 32 45 o] 117 213.| 86 1.5 0 54
4 ——- I 28 15 209 234 | 67 12 0 5.4
5 30 45 257 27| 61 .9 0 4.6
30 40 213 205 | 56 2.4 0 3.8
, 32 45 213 165 | 49 1.8 0 3.8
28 48 252 162 45 0 0 3.8
26 48 275 182 44 0 0 3.8
26 48 | .. 252 49| 39 0 0 3.8
26 261 125 33 0 0 3.8
26 261 120 28 8.2 0 8.2
26 238 09| 28 6.2 0 9.4
26 247 uz| 23 4.6 0 9.4
26 252 104 | 22 34| 12 8.2
26 301 90| 18 30/ 16 8.2
26 53 266 86| 11 3.0 64 7.8
32 45 261 77| 11 3.4 32 8.2
32 3 I 267 71 6.6 21| 37 8.8
32 270 64 5.4 L8 8.2
257 58 5.4 L5 85 8.8
95 261 71 9.4 1L2] 26 9.4

79 268 72 8.8 61 1 12

67 301 61 6.2 L2| 1 12

79 317 &8 6.6 L2 12 13

U 72 339 49 6.2 6] 11 12
. 36 06 311 a8 5.8 ¢ 10 6.6
- 64 280 31 3.8 0 7.6 7.0
. 41 64| 261 45 3.0 0 6.2 7.0
- 41 8% n8 56 3.4 0 6.2 7.0
31__.. 42 81 67 8 A
Month ‘ Moximum | Minimum | Mesn | RuZ-off in
26 3L3 1,920

November 1-20 88 24 a7 L
March 22-31_ . 95 64 75.1 1,

April 339 75 7 4, 760
8y 234 31 113 6, 950
June 86 3.0 27.9 1, 660
iuly : 8.2 .g 1(1)' g4 107
September . 13 3.8 7.30 440
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MUSSELSHELL RIVER AT MUSSELSHELL, MONT.

LocaTioN.—Wire gage in NW. ¥ sec. 28, T. ¢ N., R. 29 E., at highway bridge at
Musselshell.

RECORDS AvarLABLE.—August, 1928, to September, 1930.

ExrrEMEsS.—Mazximum discharge durmg year, 1,690 second-feet Aug. 22 (gage
height, 4.80 feet); no flow several times from June to September,
" 1928-1930: Maximum discharge, that of Aug. 22, 1930; no flow at various

imes.
ReMarks.—Records good. Numerous diversions above station.

Daily and monthly discharge in second-feel, 1929-30

Day Oct. | Nov, | Mar. | Apr. | May | June | Aug. | Sept.
1 0.5 0.8 261 261 20 1} 0.9
2. .3 7 222 235 275 6.2 0 .8
3 .3 .b 222 236 275 2.7 [ .6
4 .8 N 235 275 3.0 0 4
5. .7 .5 222 261 261 3.6 0 .4
[ .4 7 222 261 .8 0 .4
7. .4 .7 289 320 248 .6 0 .3
8. .2 7 275 365 248 .5 0 W2
9. .3 .7 248 338 235 .4 0 .2
10. .4 1.4 275 355 222 .4 0 .6
11 - .4 1.8 261 276 275 .4 0 .8
12, .- .4 6.5 248 275 .6 [ 5.2
13, b 26 248 261 248 .5 0 67
14 6|20 261 M8 .4 0 70
15 b 35 © 261 261 261 .4 0 8.4
18, N 39 248 238 222 .4 0 9.1
17 .4 37 222 275 235 .5 0 1L0
18, . 4 38 210 304 .4 [ 7.7
19, .5 248 204 874 .4 0 2.4
20 .5 248 304 289 .4 9.8 .7
21 .5 261 304 .21 210 .1
22 .b 248 235 374 .11, 510
23. .b 248 235 .2 (1,210 0
24 .5 235 248 358 B 434 1
25, .5 222 261 304 .2 82 .1
26 [ J) FR——— 222 276 289 .1 40 0
27 .6 261 275 222 0 26 1]
28, 6 261 289 222 0 8.4 0
29 7 261 261 161 0 1.5 0
30. 7 48 48 44 0 L3 0
81 7 248 23 1.0
Month Maximum | Minimum | Mean Bs‘é‘n:&n
October e oo e eeeeee 0.7 0.2 0.48 30
November 1-18. 39 5 12,2 436
arch 2-31 289 210 248 14, 600
April 365 222 275 18, 40D
May 374 2 257 15,800
,“uxmtm 1 5?3 9 ut 1, '0?8
- »
September 70 ] 6. 2

Norz.~No flow during July.



MUSSELSHELL RIVER BASIN 61

MUSSELSHELL RIVER AT MOSBY, MONT.

LocaTioN. —Wire gage in NW 1§ sec. 11, T. 14 N,, R. 30 E,, at highway budge
half a mile west of Mosby.

RECORDS AVAILABLE, —May, 1929 to September, 1930.

ExTrEMES. —Maximum dmcha.rge, 1,400 second-feet Aug. 22 (gage height, 3.48
feet); no flow at various times.

1929-30: Maximum discharge, 1,400 second-feet July 19, 1929, Aug. 22,

1930; maximum gage height, 5. 80 feet July 19, 1929; no flow at various times.

Remarks.—Records for discharge below 800 second-feet good; others fair.
Numerous diversions.

Daily and monthly discharge, in second-feet, 192930

>
B

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

405 | 19
460 {. 10
4281 8.0
383 9.2
35
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Nore.~No flow Oct. 1 to Nov. 29,
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CHECKERBOARD CREEK AT DELPINE, MOKT.

Locarion.—Staff gage in NE % sec. 2, T. 9 N., R. 9 E,, just below highway
bridge one-fourth mile southeast of Delpine and half a mile above junction
with North Fork of Musselshell River.

DRAINAGE AREA.—24.3 square miles.

RECORDS AvAILABLE.—March, 1922, to September, 1930. May, 1909, to
s]zae:pmber, 1911; May, 1913, to December, 1924, at site 2 miles above present

ion.

ExrrEMES.—Makimum discharge during year, 14 .second-feet May 9 (gage
hegghft, t1).52 feet); minimum, 0.7 second-foot Aug. 8, 22, 23 (gage height,
1.04 feet).

1909-1911, 1913-14, 1922-1930: Maximum discharge, 167 second-feet
July 16, 1923 (gage height, 3.1 feet); minimum, 0.7 second-foot Sept. 10,
1924, Aug. 8, 22, 23, 1930. .

ReMarks.—Records good Apr. 1 to July 16; others fair. One small diversion

above stage.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Apr. | May | June | July | Aug. | Sept.
2.0 3.5 2.3 9.1 10 6.4 2.1 L1 1.4
2.0 3.5 2.3 9.1 10 6.0 2.1 .9 1.4
2,0 3.5 2.3 9.1 10 6.0 2.1 .9 1.7
2.0 3.5 2.3 85 10 6.0 2.1 .9 2.0
2.0 3.5 2.3 9.8 11 4.2 2.1 .9 29
2.0 3.6 2.3 9.8 12 4.2 2.1 .9 2.0
2.0 3.5 2.3 9.1 12 4.2 2.1 .8 2.0
2.0 3.5 9.1 13 4,2 2.1 .7 2.0
2.0 3.5 11 14 ~4,2 2.1 .8 2.0
17 3.1 8.8 13 4.2 2.1 .8 2.0
L7 3.1 9.1 12 4,2 2.1 .8 2.8
1.4 2.1 8.5 11 4.2 3.5 .8 2.0
L4 2,1 8.5 9.8 4.2 2.1 .8 L7
1.4 2,1 8.5 8.8 4.2 2.1 10 1.7

) 2 U 14 2,1 8.5 8.8 4,2 2.1 .8 L7
b L T P 1.4 2.1 | 8.5 6.4 4,2 2.0 .8 17
L4 2.1 8.5 6.4 3.5 2.0 .8 L6

1.4 2.1 - 85 8.8 2.4 2.0 .8 1.6

1.4 2.1 9.8 8.8 24| 20 .8 16

1.4 2.1 8.5 8.8 2.4 1.8 .8 1.6

1.4 2.1 8.5 8.8 2.4 1.8 .8 L8

1.4 2.1 . 8.8 8.8 2.4 L8 .7 1.6

3.3 2.1 8.8 8.8 2.4 1.8 7 1.6

3.3 2.1 8.8 8.8 2.4 L7 1.4 16

3.3 2.1 8.8 8.8 2.4 L7 1.4 L6

3.3 2.1 8.8 8.2 2.4 L7 L4 L6

3.3 2.1 8.8 7.6 2.1 L7 14 L6

3.3 2.1 8.8 6.4 2.1 L6 1.4. L6

3.3 2.1 8.8 6.4 2.1 L6 1:4 L8

3.3 2.1 9.4 6.4 2.1 L3 1.4 18

3.3 6.4 |cueemean 1.3 L4 |eeeraen

i Run-oft §
. un-off in
Month Maximum | Minimam | Mean acre-fest

3.3 1.4 2.15 132

3.5 2.1 2. 59 154

2.3 2.3 2.30 32

11 8.5 8.95 533

14 6.4 9,35 576

6.4 2.1 3.61 215

3.5 L3 196 121

1.4 .7 .88 60

2.3 L4 1.75 104




[
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MUBSSELSHELL RIVER BASIN 63

SOUTH FORK OF MUSSEISHELL RIVER NEAR MARTINSDALE, MONT.

Locarion.—Staff gage in NW. % sec. 12, T. 8 N,, R. 11 E,, 1% miles northeast
of Martinsdale.

RECORDS AVAILABLE.—June, 1907, to November, 1914; June to September, 1930.

ExrrEMES.—Mazximum discharge during year, 45 second-feet June 5 (gage
height, 1.28 feet); minimum, 0.4 second-foot July 27, 28, Sept. 5, 6 (gage
height, 0.23 foot).

19807-1914, 1930: Maximum.discharge, 1,260 second-feet June 24, 1911
(gage height, 5.8 feet); no flow Aug. 7, 9, 11, 13-15, Sept. 13, 1908.
« Remarks.—Records good. Numerous diversions above station.

Daily and monthly discharge, in second-feet, 1930

Day June | July | Aug. | Sept. Day June | July | Aug. |Sept.
2.9 0.6 LO 18 L1 L1 0.8
2.8 .8 1.0 20 1.1 1.0 .7
2.4 .8 .7 8.8 1.1 .9 .7
2.4 .8 .6 8.0 L1 .9 W7
2.1 .8 .4 6.9 .8 .9 .8
1.8 .8 .4 6.5 .8 .9 1.0
1.8 .8 .6 6.2 .8 .9 1.2
1.8 .8 .7 8.2 .6 .9 1.2
1.7 .8 .8 9.5 .6 .9 1.4
2.4 1.0 1.0 8.4 .6 .9 1.4
L9 .9 12§ 76| .5] .9 14
1.8 .8 1.2 6.9 .4 .9 1.4
1.8 .8 1.1 5.0 .4 .9 1.4
1.8 L0 1.0 3.5 .5 .9 1.4
1.4 1.3 .9 3.1 .5 L0 1.4
—————- .5 IS N IR
s Run-off in
Month Maximum | Minimum Mean acre-feet
June, 580 e 42 3.1 17.1 882 -
U o e oot et e nn 2.9 .4 1,35 83
August, ——- 1.3 .8 .89 56
Sepember. . i ciccceee 1.4 .4 .98 58
Theperiod. . e - 1,080
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AMERICAN FORK NEAR HARLOWTOR, MONT.

LocaTioN.—Chain gage in SW. % sec. 12, T. 7 N., R. 15 E., half a mile above
Lebo Creek and 5 miles southeast of Harlowton. )
REcorps AvarLasie.—July, 1907, to December, 1911; May to December, 1913;
* May, 1924, to September, 1930.
ExTrEMES.—Maximum discharge, 8.0 second-feet Oct. 2 (gage height, 1.18 feet);
no flow for long periods during year.
1907-1911, 1913, 1924-1980: Maximum discharge, 870 second-feet June 1,
1908 (gage height, 4.40 feet); no flow several times during periods of record.
Rmmgrnxs.;ogsgords-fair. No diversions. Discharge estimated because of ice
ov. .

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. |Nov.| Mar.| Apr. | May | June Day Oct. |Nov. | Mar.| Apr. | May | June
26| 3.2 2.9 17 0.1 23] 29 3.8 1.4 0.1
80| 35| ... 35| L5 .1 28| 3.5 |ccouen 39| 1.3 .2
LS| 3.5 ... 39| L& <1 23| 3.2 |- 39| L0 .3
13| 35 |--....| 43| L3 .1 26| 29 471 LO .4
L4] 8.5 -caeee 43| L3 .2 2.6 35| 51| 1.0 .8
L.2] 3.2 43| L3 .1 2.6 35| 3.9 Lo .2
L2] 32 43| 1.3 .1 2,6 32| 32| 1O .2
20 3.2 43| L8 1 26(r20| 32| 30| 1.0 .4
26| 8.2 43| L8 .2 2.6 261 3.0 L1 .4
20] 3.2 43| L5 .2 2.6 3.2 28| L1 .8
1.8) 3.2 [ 471 L5 .2 2.6 20) 24| 11 .2
20! 3.2 (... 47| L2 .1 26 3.5 2.0} 24| L1 .1
26| 3.5 |ace--- 47| 1.4 .2 32| 35} 20| 20| 1.2 0
26| 3.2 ... 47| L6 .2 35! 385! 3.2 18 .6 0
23| 3.2 |..... 47| L5 .2 3.2] 3.5 3.2] 1.4 .1 1]
2.9 P I - IS ) W
Month Maximum | Minimum | Mean, |RuRoffin
October. 8.0 12 2. 52 185
November.. . B8 |ecumcecoan 3.00 179
March 20-31 3.5 2.0 2.88 60
AP e e - 5.1 1.4 8.71
ay L8 .1 1.20 74
June.. .4 0 .18 11

Nore.—No flow July to September.



MUSSELSHELL RIVER BASIN 65

LEBO CREEK NEAR HARLOWTON, MONT.

Location.—Staff gage in SW, ¥ sec. 12, T. 7 N., R. 15 E., half a mile above
junction with Ameriecan Fork and 5 miles southeast of Harlowton.

DRAINAGE AREA.—48 square miles.

Rrcorps avamLaBLE.—July, 1907, to December, 1911; May to November, 1913
May, 1924, to September,. 1930.

ExTrEMES.—Maximum discharge during year, 32 second-feet Mar. 20, 21 (gage
height, 2.40 feet) ; no flow June 1-4, 14—

1907-1911, 1913 1924-1930: Maximum duscharge, 417 second-feet July 6,

1928 (gage hei ght 6.90 feet); no flow at various times during 1908, 1929, 1930,

Remarks.—Records fair. Numerous diversions and some storage above station.

Daily and monthly discharge, in second-fcet, 1929-30

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

6.1 8.0 10 9.2 0 1.6 2.7 5.6

6.6 8.0 12 9.2 0 2.7 2.7 4.7

4.5 8.0 12 9.2 0 1.6 5.1 4.7

4.3 8.0 14 9.2 0 1.6 4,2 4.7

4.3 8.0 fceeae 14 9.2 .8 1.6 3.4 4.7

4.3 6. 12 11 .8 1.6 3.5 4.9

4.3 8. 12 13 .8 1.7 3.5 4.9

6.8 12 13 .5 L7 2.8 4.9

8.0 12 13 .5 .8 2.8 4.9

6.8 12 13 .2 .8 2.8 5.8

6.3 11 12 13 .2 1.7 2.8 5.8

6.8 9.6 12 13 .2 1.7 2.8 5.8

8.0 9.6 [ 12 6.8 .2 1.7 2.8 5.8

7.3 9.6 12 6.8 0 1.8 2.8 8.3

6.8 9.6 13 6.6 0 3.0 14 8.3

6.8 9.6 [ ... 14| 6.6 0 3.0 7.8 8.6

6.8 9.6 14 6.3 1.3 2.3 15 8.6

6.8 | oo 13 6.3 1.3 2.3 13 6.1

7.3 - 26 6.1 2.4 3.0 15 61

6.8 20 6.1 2.4 3.1 15 61

[ 55 31 PORO— 32 14 5.8 1.4 2.4 13 5.1

6.8 12 16 5.8 1.4 2.4 1 5.1

2B._. 6.8 12 16 5.6 2.4 2.4 7.8 5.1

A ..., .- 6.8 10 |. 12 5.6 2.4 2.4 7.8 6.1

25. ... 6.8 10 12 5.4 2.5 3.1 7.8 6.1

26 ... - 6.8 10 13 5.2 4.0 3.1 8.0 6.3

27... 6.8 [ eeaos 12 13 5.1 2.5 3.2 8.0 7.5

28... - 6.8 12 13 4.9 L6 3.2 8.0 7.5

... 68 |ceeeee 12 13 3.1 1.5 3.2 8.0 7.5

30... 8.0 12 13 3.0 L5} 3.2 6.8 8.9

31 9.6 10 2.8 Jd 25 6.8 [ceenen

Run-off in

Month Meximum | Minimum Mean acre-foet

Q 9.6 43 6.60 406

N%%“ILH ........... 13 6.8 9,32 313

March 20-31..._ caee 10 14.7 350
April 10 13.8

Mpay 13 2.8 7.71 474

June. 4.0 0 L0 5

July. — 3.2 .8 2.27 140

August. 15 27 7.02 432

September 8.9 4.7 6.16 366
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FLATWILLOW CREEK NEAR FLATWILLOW, MONT.

Location.—Chain gage in NE. 4 sec. 19, T. 12 N., R. 25 E., on Flatwillow Land
& Livestock Co.’s ranch, 12 miles above Flatwillow.

DRAINAGE AREA.—195 square miles.

RBCORDS AVAILABLE.—April, 1918, to September, 1930. May, 1911, to April,
1918, at station in sec, 23, T. 12 N., lg 25 E., 4 miles downstream.

Exrrepmbs.—Maximum discharge during-year, 115 secend-feet Apr. 16 -(game
height, 3.03 feet); no flow Aug. 6 to Sept. 2.

1911-1930: Maximum discharge, 954 second-feet June 4-10, 1917 (gage

height, 9.0 feet); no flow at various times.

Remarks.—Records good except those for Mar. 186 to May 2, which are fair.
Several diversions above station.

Daily and monthly discharge, in second-feet, 1929-30

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

68 11 1.6 0.3 0
65 8.4 2.2 .2 0

62 8.7 L9 .1 L6

62 1 1.3 .5 Lo

62 8.4 1.3 .2 .5

58 6.2 1.6 1 .3

54 6.2 .4 0 1.3

51 5.7 .4 0 2.2

51 5.2 .3 0 1.8

54 2.6 .4 0 1.9

87 48 2.2 .4 0 1.9

83 40 3.4 .3 0 3.0

83 35 5.7 .4 0 3.4

........ 83 32 5.2 .2 0 6.2

- 94 34 4.2 .2 0 5.2

12 115 32 .6 20 .0 4.2

20 108 29 5.2 .1 [} 3.0

28 101 28 4.7 .2 0 2.8

44 87 27 4.2 .2 0 26

58 76 26 2.2 .2 0 3.0

54 65 31 2.0 .2 0 3.0

54 72 37 2.8 1.6 0 3.4

51 68 44 L2 b 0 4.2

22 20 1.3 .7 0 3.0

7.2 72 28 1.3 .6 0 1.9

7.8 72 26 1.8 1.9 [)] 2.6

4.7 68 22 3.0 L6 0 2.2

5.7 76 16 4.2 L6 0 3.0

6.2 76 14 4.7 7 0 3.0

7.2 76 12 2.2 N ] 0 .2

8.9 8 12 .6 0 Jecemeea

N Run-off in

Month Maximum | Minimum Mean acre-feet
October 22 14 16.5 1,010
November 1-9 28 9 17.1 306
March 16-31.... 58 6.2 4.4 774
April ——— 115 8.9 67.8 4,030
May 68 12 38.0 2,340
B T R, 1 .6 4,44 264
July. - 2.2 .1 .78 48

AUZUSE. et miee et oo .5 0 .06 3.0
September. .ceanian... o - 62| - - 2.40 -143
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FLATWILLOW CREEK AT PETROLIA, MONT.

LocarioN.—Chain gage in NE. ¥ sec. 25, T. 14 N., R. 28 E., 2 miles above Box
Elder Creek, 1 mile south of Petrolia, and 16 miles southeast of Winnett.
DRrAINAGE AREA.—650 square miles.
RECORDS AVAILABLE.—June, 1921, to September, 1930.
ExTREMES.—Maximum discharge during year, 231 second-feet Mar. 4 (gage
height, 3.12 feet); no flow at various times after June 17.
1921-1930: Maximum discharge, 3,700 second-feet July 5, 1923 (gage
~ height, 12.94 feet); no flow at various t%xl;es.
RitmAkks.—Recofds prior to Mar. 2, fair; others good. Numerous diversions.

Daily and monthly discharge, in second-feel, 192930

Day Nov. | Mar. | Apr. l May | June | July | Sept.
) PO | T 22| 68 5.6 0 0
e eeecicvncecmm——— 120 23 66 3.8 1] [1]
........... 214 17 59 5.6 0 0
4 __. - 231 19 56 6.2 0 0
J. - - 150 19 85 5.6 0 1]
197 16 57 4,0 0 1]
214 20 83 2.8 0 (1]
181 22 49 2.8 0 0
6 120 28 47 2.6 0 0
93 28| 43 2.6 [ 0
150 37 41 2.4 197 0
165 39 41 2.4 13 [
41 35 39 1.8 3.0 53
35 22 30 L3 1,1 26
37 47| 28 1.1 .9 74
39 8| 28 .9 .1 2.0
39 106 26 .3 0 .9
39 86 20 0 ] 0
13 39 80 14 0 1} 0
23 39 73 0 0 (1] .0
20 39 64 10 0 0 [1}
17 35 64 10 1 0 0
23 61 10 .2 0 0
14 28 10 0 0 0
14 106 9.0 1 0 )
15 14 135 8.0 [} 0 1]
27 14 93 8.0 0 0 0
28..... c——- 14 75 8.0 0 0 0
! . . 14 75 6.2 0 0 0
80.._. 16 78 5.6 1] 1] [
31._0. 20 5.6 [
Month Maximum | Minimum | Mean liuncr&oii;fén
November. .. 0 8.2 488
March 2-31__.__ 231 14 78.8 4,690
April 135 16 53.5 3,180
ay. ... 5.6 20.7 1,830
June. ... — O 6.2 0 1.74 104
July [N ———- 197 0 6,94 427
Beplember- - - oo cmctmcm e e 53 | 0 2.98 177

Nore.—No flow during October and August,



68 SURFACE WATER SUPPLY, 1930, PART 6

McDONALD CREEK AT WINNRIT, MONT,

LocaTioN.—Wire gage in NE. % sec. 6, T. 14 N., R. 27 E., at highway bridge
at Winnett.

RBCORDS AVAILABLE.—April to September, 1930.

Exrremes—Maximum discharge, 46 second-feet Apr. 18 (gage height, 14.80
feet); no flow after June 22. .

ReMarEs.—Records good except those for period May 26 to June 8, which are
fair. Numerous diversions.

Daily and monthly discharge, in second-feet, 1930

Day Apr. | May | June Day Apr. | May { June Day Apr. | May | June
1 11| 3.9 10 1| 13 0
2. 10 2.6 10 0 121 13 1]
3. 11 2.3 10 0 127 11 0
4 1| 19 11 0 12/ 9.0 0
[ SO ofamacacn 11 1.6 13 0 13 7.0 0
[ ORI F 11 1.3 13 0 13 8.6 0
7 11 1.3 13 0 13 8.2 0
S . 10 1.3 13 0 12 7.8 0
| R PR, 10 0 13 0 11 7.2 0
10, 10 0 13 (1] 11 5.9 0
4.6 jocoann

Run-off in

Month Maximum | Minimum | Mean acre-feet

Al 18--30. 37 11 14.8 . 882
BY cecmvmccmmcceccemasconmanceeeam e mmmenn - 13 4.6 10.3 633
JUDC. e e ccmncerocerrccam s cacace s cmemean s ) 3.9 0 .54 32
" 'The period —— 1,050

Note.—No flow during July, August, September.
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MILK RIVER BASIN:
SOUTH FORK OF MILK RIVER NEAR INTERNATIONAL BOUNDARY

LocaTion.—Water-stage recorder in NW. 3 sec. 29, T. 37 N.,, R. 9 W., just
above Kennedy Coulee and, 5 miles south of international houndary.

DRAINAGE AREA.—288 square miles. -

RECORDS AvAILABLE.—April, 1905, to September, 1930. :

ExTrREMES.—Mazimum discharge during year, 1,570 second-feet Mar. 28 (gage
height, 5.90 feet); minimum, 5.2 second-feet Aug. 27 (gage height, 1.43 feet).

1905-1930: Maximum gage height, 15.4 feet June 6, 1908 (discharge

not determined); no flow Aug. 1-8, Aug. 18 to Sept. 2, 1919.

Remarks.—Records good. Discharge estimated because of ice Feb. 20 to Mar.
25; interpolated Apr. 3-7, July 9-15, because of missing record. No diver-
sions. Station maintained in cooperation with Dominion Water Power &
Hydrometric Bureau, Department of the Interior, Canada.

Daily and monthly discharge, in second-feet, 1929-30

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

17.0 30 207 | : 336 41 |- 50 17.7 87

10,0 |oem-n . 20 602 « 249 120 47.2 15.9 0.8

19.0 311 1,020 241 177 43.0 15.0 10,8

18,0 }oeceee 32 460 452 38.8 15.0 9.4

18.0 oo caaann 34 750 356 319 36.0 15.0 8.0

22,4 §. 37 410 228 33.6 13.6 80

27,2 38 490 104 167 |. 3L.2 12.2 %6

27.2 48 436 169 146 | 324 10.8 10.8

26,0 [oecaned] 58 399 173 131 | 381 9.4 12,2

27.2 |eeeaans 60 310 205 119 20 9.4 15.0

26.0 [-en-- T 48 - 3313 106 |27 9.4 18,6

24.8 41 241 444 26 10.1 20. 4

23. 38 236 303 95 24 10.1 22,2

21.2 33| 241 271 80| 22 0.4 105

20. T 32 236 212 84 20 10.1 15.9

16. 20.0 32 168 188 18.6] 122 143

17... 212 31| .178 188 75 18.6 12,2 13.6

18... 22.4 31 158 171 70 17.7 10.8 12.9

19... 24,8 . 30 150 150 87 36.0 10.8 12,9

20. 28.4 420 30 152 137 56 12.2 13.6

21 28.4 200 110 1148 154 . 52 11.6 13.6
22... 29.6 148 130 ‘187 177 95| 47.2 10.1 12.9 -

23.. 30.8 80 140 137 148 90 | 36.0 87! 2632

24___ 30.8 85 146 144 133 81 32.4 7.6 34.8

26. ... 30.8 45 152 152 124 711 28.8 68| 30.0

b TR 29.6 40 246 160 117 . 64 2.1 6.0 27.6

27... 27.2 36 234 154 110 58| -21.3 60| 231

| 7.2 31 156 108 58| 222 68| 2.8

20... 28.4 [coao.id] 1,100 2i6 182 566 |- 21.3 7.8 18,8

30.. 30.8 438 180 82| - 190.6 7.2 1.7

31.. 33.3 186 148 16.8 7.6 |eaennen

Month Maximum | Minimum | Mean I:mgetn

L0171 1T O 33.3 17.0 25.2 1, 550

February 20-28 420 3L0 117 -2, 000

arch. : 1,100 142 - 8,730

April - 1,020 137 325 19, 300

ay. - 469 108 210 13, 900

P {1 OO 462 52 117 6, 960

July. - 56 16.8 30.9 1, 900

August. .. 17.7 6.0 10.6 662

September. 34.8 7.6 16.3 970

- '
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MILK RIVER AT MILE BIVER, ALBERTA

LocaTioNn.—Water-stage recorder in SE. Y sec. 28, T. 2 N., R. 16 W. fourth
meridian, at Milk River, Alberta.

DRAINAGE AREA.—1,104 square miles.

RECORDS AvVAILABLE.—July, 1909, to September, 1930. Prior to October, 1920,
station maintained by Department of the Interior, Canada.

ExTrEMES.—Maximum discharge during year, 2,320 second-feet Mar. 30 (gage
height, 5.50 feet); minimum, 17.6 second-feet Nov. 19, 20.

1909-1930: Maximum discharge, 7,460 second-feet May 22, 1927 (gage

height, 11.41 feet); no flow at various times during 1922, 1923, 1927,

Remarks.—Records good except those.for.dce period Oect. 30 to Apr. 3, whieh are
fair. Flow increased by water froth St. Mary Canal during irrigation season.
Station maintained in cooperation with Dominion Water Power & Hydro-~
metric Bureau, Department of the Interior, Canada.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug, | Sept.
201 | 151 48.0| 40.5| «41.5| 48| 626 620) 238 | 603 | 488 | 422
177 | 148 45.4 | 46.7| 57 48 | 1,070 | 4501 227 | 502| 483 417
170 | 143 40.5( 441 70 154 | 1,740 ) 350 | 217 | 575 478 | 428
170 | 137 52 38.9 | 87 201 | 1,370} 381! 24| 560| 478 | 430
170 | 132 52 35.0 | 107 201 | 1,040 660 | 603 | 544 | 483 | 430
167 | 126 51 32.8 | 154 74| 749| 533 | 484| 533 483 | 430
170 | 121 49.5 | 32.8. 180 119{ 780 312] 326 | 523| 478 | 430
174 | 119 :&«o 32.8 | 154 ua| 737 318 291 | 51 473 | 435
180 | 98 7] 32.8| 148:,| 128 -e80 | 308 | 381 | 5I8 | ' 473 485
201 79 45.4 | 32.8 | 143 140 | 508 364| 412 | 528 | 460 | 435
218 | 63 44,1 317 140 126 ( 408 | 426 | 372 533 469 | 449
201 | 49.5| 445 3L7| 162 143 | 422 643 355| 528| 460 435
170 | 58 44.1| 8L7| 96 102| 388 80| 350| 528 | 469
148 | 63 4.1 37| 9N 80| 300, 58| 368| 518 473| 810
146 | 70 4.1 3.7 126 386 | 460 | 381 513 459 | 160
164 | 72 4.1 30.6| 202 81| 390 | 38| 386 | 508| 435| 104
177 | 51 42.8 | 30.6 | 701 114 330| 314 377 | 488 428 80
180 | 350! 41.5| 30.6 !1,250 120 287 | 283 377 483! 426 [
180 | 17.6 | 41.5| 30.6 |1,800 157 272| 288 | 394 | 528 | 430 81
180 | 17.6 | 40.2 | 30.6 |1,620 81| 250| 227| 412| 600 | 430 81
170 | 19.2 | 40.2| 30.6 [1,020 40| 48| 202| 454 | 549 | 426 59
157 | 23.2| 441 30.6 | 538 185 2421 199 | 528 549 ) 428
140 | 28.4| 48,0 30.6| 465 300 | 227 | 42| 507 417 68
129 | 33.9| 5.0 30.6| 342 535 | 224| 217 620 528 | 412 80
126 | 415 | 52 30.6 | 250 824 | 238 195| 626 518| 408 89
121 | 48 52 3.7 222 761! 2:6| 184{ 620| 503| 412 84
124 | 56 51 37 81 248 | 178 493 | 412 80
140 | 54 49.5 | 3.7 63 6490 | 257 ( 1787 649 403 | 422 7
17 | 52 51 32.8 S| 1,580 | 270 202 7| 68
154 | 51 52 | 328 2,320 286 | 235 620| 4931 417 62
154 .| 52 32.8 643 263 4 47 .o

Run-off in
Mean acre-!

165 10, 100
7.9 4,280
47.1 2, 900
33.4 2, 050

371 20, 600

353 21, 700

517 30, 800

358 22, 000

438 28, 100

528 © B0

47" 27,500 -

238 14, 200

297 215, 000




MILK RIVER BASIN 71

MILK RIVER AT BASTERN CROSSING OF INTERNATIONAL BOUNDARY

LocaTion.—Water-stage recorder in NE. ¥ sec. 6, T. 37 N., R. 9 E., at eastern
crossing of international boundary, 30 miles north of Rudyard, Mont., and
37 miles south of Many Berries, Alberta. Zero of gage 2,698.92 feet above
mean sea level.

DRAINAGE AREA.—2,514 square miles. ¢

RECORDS AVAILABLE.—April, 1913, to September, 1930. From August, 1909, to
November, 1912, maintained by Irrigation Branch, Department of the
Interior, Canada.

Exrremes.—Maximum discharge during year, 3,530 second-feet Mar. 31 (gage
height, 4.90 feet); minimum, 36 second-feet Feb. 28. .

1909-1930: Maximum discharge, 12,000 second-feet May 23, 1927 (gage
height, 10.16 feet); no flow Aug. 3-17, 22, 23, 1914.

REmaRrKs.—Records good except those for ice period Feb. 23 to Mar, 27, which
are fair. 'No diversions. Flow inereased by water from 8t. Mary Canal
during irrigation season. Station maintained in cooperation with Dominion
Water Power & Hydrometric Bureau, Department of the Interior, Canada.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Feb. | Mar. | Apr. { May | June | July | Aug. | Sept.
135 | 1,170 352 178 443 520 380
163 633 352 191 463 499 380
140 627 570 225 483 504 380
185 | 1,260 570 285 499 A9D 385
180} 1,580 473 244 499 494 395
170 | 1,250 4331 221 508 504 300
280 915 285 520 510 404
398 730 604 483 531 510 390
333 718 458 400 531 490 . 404
333 756 423 280 536 483 433
380 711 395 247 531 483 531

656 360 324 488 488 494
212 564 414 366 504 404 453
106 504 352 504 494 443
149 494 817 334 504 404 414
a3 478 621 316 494 494 378
100 478 520 338 494 499
131 473 338 494 483 172
156 404 390 324 488 458 120

g
&
3
=
>
g
g

320 536 453 82
208 329 621 438 68
272 362 638 448 103
255 433 604 423 191
225 598 404 169
o7 509 seil 306 116
221 478 558 376 82
184 5368 371 74
152 404 542 371 70
164 453 631 376 64
194 .. 520 74 1Y
Run-off in
Month Maximum | Minimum Mean acre-feot

223 140 171 10, 500
882 36 393 4, 680
2, 760 63 42 27,200
1, 580 311 601 35, 800
817 152 24, 400
509 178 347 20, 600

6%5 443 525 32, 300::

5 371 480 28, 300"

531 64 278 186, 500

71538—32——6
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MILK RIVER ABOVE HAVRE, MONT.

LocaTion.—Water-stage recorder in SE. ¥ SW. ¥ sec. 32, T. 33 N.,, R. 15 E,,
one-fourth mile above Big Sandy Creek and 6 miles west of Havre. "

RECORDS AVAILABLE.—May, 1928, to September, 1930.

ExTrEMES.—Maximum discharge, 2,370 second-feet Apr. 1 (gage height, 5.96
feet) ; minimum, 23 second-feet Mar. 20 (gage height, 2.22 feet).

1928-1930: Maximum discharge, 2,540 second-feet June 21, 1928; maxi-

mum gage height, 5.96 feet Apr. 1; minimum discharge, that of Mar. 20, 1930.

ReMarks.—Records good except those for period of ice effect, Feb. 25 to Mar. 10,
and for estimated periods, Oct. 30, 31, May 4-16, June 5-9, July 19-26,
which are fair. Flow increased by diversion from St. Mary River during
irrigation season.

Daily and monthly discharge, in second-feet, 198930

Day ) Oct. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

194 | 2,100 205 254 364 459 359
257 386 454 364

194 | 1,400 302
140 973 318 254 419 474 368
90 685 310 429 469 381
42 753 290 448 459 372
84 943 270 448 | » 438 372
175 [ 1,000 340 448 438 390
921 550 443 429
238 740 450 [ © 448 419 400
328 | 708|l geo! 395 501| 305( 395
433 658 400 566
209 635 355 5585 414 419
209 641 544 395 438
235 635 364 528 424 288
288 623 350 528 443 274
180 555 386 5 469 284
148 506 600 381 512 454 202
223 480 539 350 508 464 318
136 474 490 368 490 480 254
36 443 469 342 438 202
51 381 459 318 550 300 166
342 448 381 620 395 150
118 330 409 386 630 390 138
180 322 364 368 600 390 146
254 346 318 390 590 381 164
433 308 288 424 550 372 235
528 286 281 490 490 350 438
846 202 277 448 506 355 186
906 292 251 390 522 342 150
512 205 270 390 490 342 119
257 474 886 |oeennun
Run-off in
Month Maximum | Minimum Mean acre-feet
241 166 195 12, 000
- . 1,070 180 531 4,210
SRR 906 36 269 16, 500
............ 2, 100 286 636 37, 800
- I 251 449 27, 600
JUBB. .« ool - 550 367 21, 800
1 3 630 364 504 31,000
A 1 AR, ——- e 480 416 35,
September...... 438 119 204 17, 500




.

MILK RIVER BASIN 73

MILE RIVER REAR VANDALIA, MONT,

Locarion.—Staff gage in NE. ¥ sec. 7, T. 30 N., R. 37 E,, just below Vandalia
Dam and 2 miles west of Vandalia.

RECORDS AVAILABLE.—May, 1915, to September, 1920; August, 1928, to Sep-
tember, 1930. :

ExrrEMBs.—Maximum discharge during year, 6,100 second-feet Apr. 5; maxi-
mum gage height, 31.4 feet Feb. 22, 23 (ice present); minimum discharge,
6 second-feet July. 5-9 (gage height, 3.6 feet).

1915-1920, 1928-1930: Maximum discharge, 25,200 second-feet Asxér. 11,

'}9% (%?gg height, 34.5 feet); no fiow Aug. 9—1.‘3, 1910, June 5, 1919, Sept. 4,

ReMarks.—Records fair Ocet. 1 to Dec. 31; others good. Numerous diversions
from river and tributaries above station, including Vandalia Canal, which
diverts at dam above gage. Some regulation at Vandalia Dam and some
storage in Nelson Reservoir.

Daily and monthly discharge, in second-feet, 1929-30

Day Oct. | Nov. { Dec. | Mar. { Apr. | May | June | July | Aug. | Sept.
208 6l | . 255 4,460 482 17| 30 17 87
103 61 255 302 17 30 1 30
193 61 193 5,140 386 17 30 11 30
1,230 193 5, 442 17 17 11 30
13 61 166 5, 900 368 20 6.0 11 80
13 61 368 23 6.0 12 30
13 61 368 26 6.0 12 .30
139 61 368 37 6.0 12 30
223 61 368 37 6.0 12 80
208 61 368 37 8.5 12 30
223 61 210 37 8.5 1 80
105 61 210 37 8.5 1 87
4 77 226 37 26 11 879
34 77 240 37| 30 11 368
1,230 7 302 37 | 143 23 225
405 77 334 37| 210 37 210
2 7 080 368 129 23 198
22 77 54| 2,370 | 1,540 256 37| 64 23 198
22 69 46 | 3,000 | 1,350 270 37 52 23 173
2| 1,750 46 | 3,320 | 1,060 286 37 42 139
34| 1,00 40 | 2,760 | 1,000 176 46 42 57 118
3 406 34| 2,370 442 157 37 46 46 102
34 350 34| 220 154 334 37 46 46 92
103 350 34| 3,320 1,200 302 37| 42 142 80
103 350 34| 3,240 877 270 3T 3% 142 81
193 300 34 | 3,080 677 181 37 26 129 154
34 300 34| 3,000 877 301 26 120 113
k) 300 34| 2,520 442 86 30| 26 lgg 96
61 300 34| 2,480 334 30 26 100
61 300 34 8,740 877 70 80| 20 64 100
61 34| 4,20 b7l I 23 I
Month Maximum | Minimum | Mean Ral&l;oﬂ in
1,230 13 177 10, 900
November. 1,750 aL 235 14,
255 34 89,7 8, 520
March 15-31 4,240 2,080 2,830 95,
April 5,900 154 2,470 147,000
8y 482 37 287 16,400
June...._.. 46 17 32.3 1,020
July. . 210 39.3 2,420
...... 142 n 41,5 2, 550
September. 879 127 7,560




.
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NORTH FORK OF MILK RIVER ABOVE ST. MARY CANAL, NBAR BROWNING, MONT.

Locarion.—Water-stage recorder in SW. % see. 16, T. 37 N., R. 11 W., 1Y miles
above outlet of canal, 3 miles south of international boundary, and 30 miles
north of Browning.

DRAINAGE AREA.—62 square miles.

RECORDS AVAILABLE.—June, 1921, to September, 1930 (irrigation seasons only).

ExtrEMES.—Maximum discharge during year, 76 second-feet June 4 (gage
height, 1.53 feet) ; minimum, 12.6 second-feet July 16 (gage height, 0.57 foot).

1921-1930: Maximum discharge, 363 second-feet May 29, 1927 (gage
height, 4.93 feet) ;' minimum, 7.3 second-feet Sept. 22, 1922.

ReEMarRKs.—Records good. No diversions or regulation. Station maintained in
cooperation with Dominion Water Power & Hydrometric Bureau, Depart-
ment of the Interior, Canada.

Daily and monthly discharge, in second-feet, 192930

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

1. -] 22,5 37.4 46.6
2.. 22.9 .- 4.2 42.6
3... 22.9 .| 40.7 53.0
Qe e ceaccemrecemacmmmcacmmeeac e 22.5 fomceaean 52 58.0
5.. ol 29 s 36.8 28.4
6.. 22.9 33.8 25.2
R 23.7 30.3 23.9
8 23.7 29.0 22,1
9. 2.1 32.9 21.4
10.. 26.4 | 4.0 21.4
1., - 25.9 58 20.8
12... ..l 25.5 56 20.8
18..... - - 24.6 46.8 20.2
RSN 25.0 43.3 20.2
D 1 O 25.0 38.1 19.7
16 .. .| 246 36.2 35.5 19.2
| 3 S .| 25.0 40.7 36.2 18.6
18 . ... 24.6 38.1 34.2 18.6

L N 24.6| 37.4 31,0 19.7 |
20, .. 24.6 37.4 3.6 2.2
21 - 241 34.2 32.9 20.2
22, . ——- 287 34.2 28.4 20.8
23.. - 24.1 36.2 26.4 20.8
R 23.8 36.2 25.8 20.2
25 e e emecceee—cacsemamae———— 23.3 35.6 26.4 18.6
28 . . - 4.1 33.6 27.0 18.1
27. -] 25,6 34.2 2.7 18.1
28. . - 259 33.6 30.3 17.8
29 o - 25.0 ] 44.0| .1%.6
30 .. - 2.5 48.5 46.6 17.6

2 R, 25.9 49.2

Month Maximum | Minimum
October. ! 26.4 2.5
April 16-30. 66 33.6
Y e mnmenemceacmceem-aceccmmecea—mecececmna—nen=——e 58 25.8
June. 58 17.6
July. 25.8 13.0
AUBUSE. e e 16.6 13.5
September 1-19, - 19.7 15. 5




MILK RIVER BASIN 75

NORTH FORK OF MILK RIVER NEAR INTERNATIONAL BOUNDARY

LocaTioN.—Water-stage recorder in NE. ¥ sec. 11, T. 1, R. 23 W, fourth merid-
ian, 300 yards above highway bridge at Peters’ ranch 2 miles north of inter-
national boundary, and 18 miles east of Kimball, Alberta.

DRAINAGE AREA.—101 square miles.

RECORDS AvATLABLE.—January, 1913, to September, 1930. July, 1909, to Decem-
ber, 1912, at station in NE. Y sec. 13, T. 1, R. 23 W. fourth meridian, 2 miles
downstream; May, 1911, to December, 1912, at station 2 miles south of inter-
national boundary.

ExTtrEMES.—Maximum discharge during year, 596 second-feet July 19 (gage
height, 3.42 feet); minimum, 11.1 second-feet Mar. 2 (gage height, 2.47 feet).

1909-1930: Maximum discharge, 1,070 second-feet May 8, 1920 (gage
height, 4.14 feet); minimum, 3.2 second-feet Mar. 1, 1927.

Remarks.—Records good. Discharge affected by ice Feb. 16 to Mar. 28. No
diversions. Flow increased by discharge of St. Mary Can M during irrigation
season. Station maintained in cooperation with Dominion Water Power &
Hydrometric Bureau, Department of the Interior, Canada.

Daily and monthly discharge, in second-feet, 1929-30

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

120 51 30.4 | 546 516 | 432

138 4.1 29.6 542 512 | 432

275 51 55 539 516 | 432

196 84 75 539 520 | 425

128 51 44.0 535 520 1 425

89 44.0 4.4 539 516 | 428

91 40,4 | 157 535 516 | 428

&5 30.2 | 246 535 512 | 422

80 44,0 | 278 535 512 | 411

69 64 282 539 512 | 422

61 92 285 535 512 | 400

81 97 296 535 512 | 372

97 62 327 531 508 | 218

73 67 320 531 486 51
55 45.4 | 320 527 453 27.2
48.2 42.8| 34 520 450 24.8
46.8 42.8 | 327 523 446 23.0
42.8 39.2 | 338 523 446 23.0
41.6 35.6 | 348 565 443 23.5
4.0 36.8 | 383 539 443 23.0
40.4 38.0 | 432 523 436 2L 6
416 4.4 | 468 520 436 22.0
42.8 34.4 | 494 520 436 28.0
4.0 32.0 | 505 516 436 24.8
42.8 30.4 | 497 520 436 23.5
42.8 20.6 | 501 516 432 2.5
45. 4 20.6 | 523 512 425 20.5
48.2 3L2 516 428 19.5
95 46.8 | 539 512 428 19.0
81 36.8 | 542 516 435 19.0
35.6 516 432 |

Run-off in

Month Mazximum | Minimum Mean acre-feet
October_.. m—— 156 80 122 7, 500
February 16-28 - 508 11.4 103 2, 660
March. . 542 1L1 146 8, 980
April________.__ - 275 40.4 79.5 4,730
ay 97.0 20.6 46. 5 2, 860
JOB@ e e e 542 29.6 318 18, 900
LA 565 512 529 32, 500
August. . - 520 425 471 29, 000
........... 432 19 -189 11,200
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