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SURFACE WATER SUPPLY OF COLORADO RIVER
BASIN, 1918.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements o0f flow made on streams in the United States during
the year ending September 30, 1918.

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

Provided, That this officer [the Director] shall have the direction of the Geological

Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

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

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1919.

1895 oot s $12, 500. 00
1896« e el 20, 000. 00
1897 £0 1900, 0CIUSIVE. « - v v e et e e e e 50, 000. 00
1901 £0 1902, 0CIUSIVE . + -« -« e e e e e e e e e e 100, 000. 00
1903 t0 1906, INCIUSIVE. -« oo oo eee e e et 200, 000. 00
1907 oo e e 150, 000. 00
1908 £0 1910, NCIUSIVE. -« +n e e e e eeeme e e e et 100, 000. 00
1911 t0 1917, 0CIUSIVE. oo« v e oo e e e e e aenens 150, 000. 00
1918 e e e 175, 000. 00
1919 oot e 148, 244. 10

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on pages 5 and 6.

Measurements of stream flow have been made at about 4,510 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1918, 1,180 gaging stations were being

1



2 SURFACE WATER SUPPLY, 1918, PART IX.

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

DEFINITION OF TERMS.

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

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

“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-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 uni-
formly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth in inches.

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

The following terms not in common use are here defined:

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

“Control,” a term used to designate the section or sections below
the gage which determine the stage-discharge relation at the gage.
It should be noted that the control may not be the same section or
sections at all stages.

The “point of zero flow’’ for a gaging station is that point on the
gage—the gage height—to which the water surface of the stream
would fall it there were no flow.
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EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1917, and ending September 30, 1918. At the beginning of January
in most parts of the United States much of the precipitation in the
preceding three months is stored as ground water, in the form of snow
or ice, or in ponds, lakes, and swamps, and this stored water passes off .
in the streams during the spring break-up. At the end of September,
on the other hand, the only stored water available for run-off is
possibly a small quantity in the ground; therefore the run-off for the
year beginning October 1 is practically all derivedfrom precipitation
within that year.

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either
from direct readings on a staff or chain gage or from a water-stage
recorder that gives a continuous record of the fluctuations. Measure-
ments of discharge are madewith a current meter. (See Pls. I and II.)
The general methods are outlined in standard textbooks on the
measurement of river discharge.

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

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

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

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

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

In the table of monthly discharge the column headed “ Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum”’ the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed “Mean” is the
average flow in cubic feet for each second during the month. On this
average flow computations recorded in the remaining columns, which
are defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

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

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

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and run-off in inches, may
be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulation of the
flow of the river above the station. ‘‘Second-feet per square mile”’
and “run-off in inches” are therefore not computed if such errors
appear probable. - The computations are also omitted for stations

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

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

COOPERATION.

The work in Arizona, Utah, and Wyoming was carried on under
cooperative agreement between the United States Geological Survey
and the States, and special acknowledgments are due to the cooper-
ating State officials, R. H. Forbes, director, and G. E. P. Smith,
irrigation engineer, of the Arizona State Agricultural Experiment
Station; G. F. McGonagle, State engineer of Utah; and J. B. True,
State engineer of Wyoming.

The State engineer of Colorado, A. J. McCune, furnished complete
records for the stations on Little Snake River near Dixon, Wyo.,
Savery Creek near Savery, Wyo., Muddy Creek near Baggs, Wyo.,
and paid the observer’s salary and furnished other assistance for
nine stations in Colorado.

In Wyoming the United States Forest Service furnished gage
heights for Pine Creek at Fremont Lake outlet and at Pinedale;
the United States Weather Bureau furnished gage heights for Green
River at Green River.

In Utah financial assistance was rendered by the Office of Indian
Affairs and the Vernal Milling & Light Co.

In Colorado the United States Forest Service furnished all or a
part of the gage heights for 15 stations and the services of a hydrog-
rapher for part of the winter. The United States Reclamation
Service furnished complete records for the stations on Grand River
near Palisade and on Uncompahgre River near Colona, Montrose,
and Delta; the United States Weather Bureau furnished gage heights
for Grand River near Fruita; the city of Grand Junction furnished
gage heights for the station on Kannah Creek near Whitewater and
financial assistance in installing the station; the Colorado Power Co.
furnished the water-stage recorder used on Grand River at Glenwood
Springs; the Redlands Irrigation & Power Co. furnished the gage
heights and most of the discharge measurements for the stations on
Gunnison River near Grand Junction; the Fruitland Irrigation Co.



6 SURFACE WATER SUPPLY, 1918, PART IX.

paid the observer on Crystal Creek near Maher and furnished trans-
portation to the station; Mr. H. C. Getty, State division irrigation
engineer, furnished assistance in maintaining stations near Montrose.

In Arizona the United States Reclamation Service furnished com-
plete records for the station on Colorado River at Yuma. The Salt
River Valley Water Users’ Association furnished daily discharge
records for the stations on Verde River near McDowell, Salt River
near Roosevelt, and Tonto Creek near Roosevelt. The Office of
Indian Affairs furnished complete records for Zuni River at Black
Rock and assistance in maintaining gaging stations in the eastern
part of the State; the United States Army furnished gage heights
for White River and the East Fork of White River at Fort Apache;
the University of Arizona furnished complete records for Santa Cruz
River and Rillito Creek near Tucson.

DIVISION OF WORK.

Data for stations in Arizona were collected under the direction of
C. E. Ellsworth, district engineer, who was assisted by W. E. Dick-
inson, J. B. Spiegel, and H. D. Empie. The records were compiled
and prepared for publication under the direction of C. E. Ellsworth
and H. D. McGlashan, district engineers, who were assisted by J. F.
Kunesh, William Kessler, and Mrs. Carol H. Shrigley.

Data for stations in Colorado and Wyoming were collected and
prepared for publication under the direction of Robert Follansbee,
district engineer, who was assisted by S. B. Soulé, P. V. Hodges,
T. J. Watkins, J. B. Spiegel, and Miss Esther M. Dye.

Data for stations in Utah were collected and prepared for pub-
lication by C. C. Jacob and A. B. Purton, district engineers, assisted
by L. W. Jordan, J. J. Sanford, W. E. Dickinson, J. W. Bones,
C. W. Bennett, and Miss Ruby Christensen.

GAGING-STATION RECORDS.

GREEN RIVER AND THE MAIN COLORADO.
GREEN RIVER NEAR KENDALL, WYO.

Locarion.—In sec. 23, T. 38 N., R. 110 W., at Kendall ranger station, 6 miles north
of Kendall post office, Fremont County. Nearest tributary, Gypsum Creek,
enters a short distance below.

DRAINAGE AREA.—271 square miles (measured on topographic map).

RECORDS AVAILABLE.—August 3, 1910, to June 30, 1912; May 15 to October 17, 1918,
when station was discontinued.

GAGE.—Chain gage at left bank 1,000 feet below ranger station; read by Walter D.
Rickert, forest ranger.

DiscEARGE MEASUREMENTS.—Made from highway bridge below gage or by wading.

CHANNEL AND CcONTROL.—Bed composed of gravel. Control short distance below
gage; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.85feet at 8 a. m.
June 15 (discharge, 5,180 second -feet).
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Yce.—Stage-discharge relation seriously affected by ice; observations discontinued.

Diversions.—Prior to December 31, 1916, no adjudicated diversions from Green
River above station.

Recurarion.—Flow regulated naturally to limited extent by Green River lakes on
headwaters.

Accuracy.—Stage-discharge relation not permanent; gravel bar formed below gage
during latter part of year. Rating curves used May 15 to July 23, fairly well
defined; shifting-control method during remainder of year. Gage read to quarter-
tenths twice daily, except as indicated in footnote to table of daily discharge.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records fair.

CooprERATION.—Gage heights furnished by United States Forest Service.

Discharge measurements of Grreen River near Kendall, Wyo., during the year ending Sept..
30, 1918.

Gage Dis-
Date. Made by— height. | charge.

Feet. Sec.ft.
6.30 4,140
2.55

June 21| S. B. Soulé.....
Sept. 27 | P. V. Hodges...

Daily discharge, in second-feet, of Green River near Kendall, Wyo., for the period May 15
to Oct. 17, 1918.

Day. | May. | June. | July. | Aug. | Sept. | Oct. l Day. | May. | June. | July. | Aug. | Sept.| Oct.
566 320 |...... ‘ 16..... 461 | 5, 1,200 395 270 215
670 310 |...... 17..... 405 | 4,610 990 385 260 220
650 290 [...... 18.....] 377 | 4,360 894 375 250 |..... .
620 280 |...... 19.....] 33814450 804 365 240 i..... .
600 260 [...... [ 20..... 331 | 4,300 804 360 250 |......
580 250 {...... 21..... 419 | 4,100 795 360 250 |..... .
558 | 245 |...... 22..... 419 | 3,690 726 357 260 |......
489 260 305 1| 23..... 468 | 3,560 710 357 260 |......
412 287 370 §| 24..... 510 | 3,740 690 293 260 |......
405 370 1 25..... 534 ) 3,300 670 295 260 |......
398 287 305 || 26..... 489 | 2,770 850 300 250 i......
398 280 263 |t 27..... 2,300 620 320 245 ...,
398 280 232 |1 28..... 468 | 1,830 580 335 220 1......
412 280 22011 29..... 405 | 1,500 560 350 305 1......
400 270 220 || 30..... 8 | 1,180 550 350 370 {......

3l..... 475 |....... 550 340 ...l

Nore.—No gage heights June 4-6, 12, 13, 18-20, 25, 27, July 1, 2, 8, 10-14, 24-29, Aug. 3-6, 15-21, 25-28, 31,
Sept. 1-6, 8, and 12-26, Oct. 1-7, 13; discharge determined by comparison with record obtained at station
near Daniel. Indirect method for shifting control used July 30 to Sept. 30 and Oct. 8-17.

Monthly discharge of Green River near Kendall, Wyo., for the period May 15 to Oct. 17, 1918.

Discharge in second-feet.
. Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
534 331 443 14,900
5,030 503 2,900 173, 000
1,550 550 972 1
670 293 422 25,900
370 205 268 15,900
370 215 272 5, 400
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GREEN RIVER NEAR DANIEL, WYO.

LocartioNn.—Near line between Tps.32 and 33 N, R. 110 W,, at highway bridge 6 miles:
southwest of Daniel, Fremont County. No important tributary within several
miles.

DRAINAGE AREA.—932 square miles (measured on map of United States Geological
Survey; scale, 1:500,000).

RECORDS AVAILABLE.—April 1, 1915, to September 3 , 1918. State engineer main--
tained station at this point during 1913 and 1914.

GAGE.—Chain on downstream side of bridge; read by Mrs. A. P. Sommers.

DISCHARGE MEASUREMENTS.—Made from two-span bridge or by wading.

CHANNEL AND cONTROL.—Channel composed of coarse gravel and small boulders.
Control 100 feet downstream at small rapids which shifted slightly during 1918,
Banks are high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7 feet at 10 a. m,
June 16 (discharge, 8,750 second-feet); minimum discharge probably occurred
during winter.

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

Diversions.—Prior to December 31, 1916, adjudicated diversions of 212 second-feet
from Green River between stations near Kendall and Daniel.

REcuLATION.—None, except natural regulation of Green River lakes.

Accuracy.—Stage-discharge relation shifted slightly during year. Rating curve used
October 1 to November 30, well defined; curve used from March 28 to September-
30, well defined between 350 and 8,000 second-feet. Gage read to hundredths
once daily. Daily discharge ascertained by applying daily gage height to rating-
table. Records good.

Discharge measurements of Green River near Daniel, Wyo., during the year ending
Sept. 30, 1918.

Date. Made by— heGizgh%. chﬁisg'e.

May 7 8 1
June 19 6.39 7,120
2.47 399

Sept. 26
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Daily discharge, in second-feet, of Green River near Daniel, Wyo., for the year endiny
Sept. 30, 1918.

Day. Oct. | Nov. ¢ Mar. | Apr. | May. | June. | July. | Aug. | Sept.
394 930 ; 1,370 ; 1,310 | 2,980 882 454
382 835 | 1,500 | 1,310 | 2,620 835 143
376 750 | 1,440 | 1,370 | 2,360 835 432
370 600 | 1,720 | 1,570 | 2,110 930 432
370 600 | 1,870 | 2,110 | 1,870 882 421
370 565 | 1,950 | 2,450 | 1,500 882 410
365 565 | 2,030 | 2,980 [ 1,250 85 410
360 530 | 1,950 { 3,170 | 1,370 835 400
354 530 | 1,790 | 3,550 | 1, 670 39
349 530 | 1,640 [ 3,950 | 1,640 670 380
318 245 foooeae. 408 | 1,440 ; 4,580 1 1,950 635 370
314 1,250 | 5,520 | 1,950 635 360
300 1,310 | 6,050 | 1,870 600 350
300 1,370 | 6,320 | 1,950 600 330
291 1,440 | 7,130 | 2,280 600 338
283 1,500 | 8,210 | 2,110 600 347
274 1,640 | 7,670 | 1,950 600 356
274 1,370 | 7,670 | 1,640 565 365
274 1,250 | 6,80 | 1,500 565 373
214 1,140 § 6,590 | 1,440 530 382
267 1,080 | 6,320 | 1,310 565 391
260 1,140 | 6,320 | 1,250 530 400
252 1,140 | 6,050 | 1,190 530 400
245 1,370 | 6,050 | 1,140 530 395
245 1,370 | 6,050 | 1,080 530 395
245 245 |........l 670 | 1,440 | 5,520 | 1,030 498 395
245 245 ..., 750 | 1,500 | 4,580 | 1,030 465 390
245 245 | 1,640 235 | 1,440 | 3,950 920 465 390
245 245 | 1,500 980 | 1,440 | 3,550 930 454 390

245 | 1,440 | 1,140 | 1,250 | 3,360 930 454 390
245 | oo 1,140 [ ... 1,310 |...oo... 930 454 (..o

NoOTE.—Gage not read Sept. 15-25 and 27-30; discharge determined by interpolation.

Monithly discharge of Green River near Daniel, Wyo., for the year ending Sept. 30, 1918.

Discharge in second-feet.

Run-off in
Month. . acre-feet.
Maximum. | Minimum. | Mean.
L0702 70) T e 394 245 301 18, 500
November, . 245 245 245 14, 600
March 28-3 1,640 1,140 1,430 11,400
1,140 498 656 39,000
2,030 1,080 1,470 90, 400
8,210 1,310 4,740 282, 000
2,980 930 1,600 98, 400
930 454 634 39,000
454 330 339 23,100

GREEN RIVER AT GREEN RIVER, WYO.

Locarion.—In sec. 22, T. 18 N., R. 107 W., at highway bridge a quarter of a mile
south of railroad station at Green River, Sweetwater Cou}lty. No tributary
within several miles.

DrAINAGE AREA.—7,670 square miles (measured on United States Geological Survey
map; scale, 1: 500,000,

RECORDS AVAILABLE.—May 2, 1895, to October 31, 1906; March 1, 1915, to September
30, 1918,
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GaGE.~—Chain on upstream side of left span; read by William Hutton, jr. Vertica
staff, attached to submerged cribbing on the east bank of the river near pumg
house one-third mile above present location, used from 1895 to 1906. No deter
mined relation between gages.

DIsCHARGE MEASUREMENTS.—Made from two—span bridge.

CHANNEL AND cONTROL.—Channel composed of compact gravel and small boulder:
with sand bar on one side; practically permanent during 1918. No well-defined
control. Banks are high and not subject to overflow at stages less than 10.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.3 feet at 5
p. m. June 19 (discharge, 22,200 second-feet); minimum discharge occurs during
winter.

Ioe.—Stage-discharge relation seriously affected by ice; records discontinued.

Drversions.—Prior to December 31, 1916, adjudicated diversions of 208 second-feet
from Green River between station near Daniel and Green River station.

Recuration.—None,

Accuracy.—Stage-discharge relation practically permanent; affected by ice Decem-
ber 1 to March 19. Rating curve used during October and November fairly well
defined; curve used March 20 to September 30, well defined. Gage read to tenths
twice daily. Daily discharge ascertained by applying mean daily gage height
to rating table. Records excellent except for November for which interpolated
discharge makes records fair.

CoorEraTION.—United States Weather Bureau furnished gage-height record October
1 to November 30, and March 1 to September 30.

Discharge measurements of Green River at Freen River, Wyo., during the year ending
Sept. 30, 1918.

- Dis-
Date. Made by— hg;a . ch]?xi'sge. Date. Mide by— h(e}eriag t. challf;ge.
Feet. | Sec.-ft. Feet. | Sec.-ft.

May 1 8.B.Soulé............. 4.62 1,700 ) June 24 | 8. B. Soulé............. 11.54 | 19,360
10 {..... (¢ 1 T, 6.26 3 810 || Sept. 21 | P. V. Hodges.......... 3.78 97
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Daily discharge, in second-feet, of Green River at Green River, Wyo., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | Juae. | July. | Aug. | Sept,
3,020 | 7,770 | 2,260 | 1,000
6,450 | 2,140 | 1,050
5,510 | 2,140 | 1,160
5,300 | 2,140 1,000
5,100 | 2,140 | 1,000
4,720 | 2,020 910
4 2,140 } 1,000
4,370 | 2,140 | 1,000
4,200 | 2,140 | 1,000
4,370 | 1,900 910
4,720 | 1,900 910
4,540 | 1,780 910
4,720 | 1,710 -825
5,300 | 1,650 825
5,510 | 1,580 910
5,100 | 1,520 910
4,720 | 1,450 910
4, 1,380 910
4,370 | 1,320 825
4,040 | 1,320 825
3,850 | 1,260 825
3,600 | 1,210 825
3,440 | 1,210 825
3,160 | 1,160 825
3,020 | 1,100 825
2,890 | 1,050 825
2,760 | 1,000 825
2,760 | 1,000 825
2,630 | 1,000 825
2,380 | 1,000 825
2,260 | 1,000 [..... ..

NoTE.—Gage not read Nov. 1-16, Apr. 24-30, May 2-4, 20-22, July 21, 22, Aug. 13-18, Sept. 20, and 22-30;
discharge determined by comparison with record at station near Daniel.

Monthly discharge of Green River at Green River, Wyo., for the year ending Sept. 30, 1918.

Discharge in second-feet. -
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
LA 7007 N 1,120 795 930 57,200
Movember. . 1,030 475 790 47,000
March 20-31. .. 1,780 825 1,370 32, 600
April...__ .. 2,890 1,320 1,800 107, 000
May.... 3, 880 1,660 3,050 188, 000
June. . 21, 800 3,020 | 13,400 797,000
July.. ... 7,770 2,260 4,280 263,000
August, . ..ol 2, 260 1,000 1,570 , 500
September. ...t 1,160 825 901 53, 600
GREEN RIVER AT LITTLE VALLEY, NEAR GREEN RIVER, UTAH. '

Location.—In sec. 4, T. 22 8., R. 16 E., 1 mile above old Little Valley ferry and 6
miles downstream from Green River, Emery County.

DRAINAGE AREA.—41,000 square miles.

Recorps avaizaBLe.—December 18, 1910, to September 30, 1918. Records obtained
at Green River (known also as Elgin or Blake) from 1894 to 1899 and 1905 to 1911
give practically the same flow.

82375—wsp 479—22——2
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GAGE.—Stevens continuous water-stage recorder replaced a Friez water-stage re-
corder on left bank about a mile above old ferry cable on December 16, 1917;
inspected by R. C. Wheeler. Various gages at cable were in use from December
18, 1910, to November 6, 1914, when Friez recorder was installed. The records
at Green River were obtained from chain gage at Denver & Rio Grande Rail-
road bridge until December 2, 1910, when gage was moved 200 feet upstream to
new highway bridge.

DiscuArRGE MEASUREMENTS.—Made from car on ferry cable.

OHANNEL AND coNTROL.—Bed composed of gravel and sand. Principal control
probably about two-thirds of a mile below the gage; apparently fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
10.47 feet at 3 a. m. June 26 (discharge, 43,700 second-feet); minimum stage, from
water-stage recorder, —0.03 foot at noon January 14 (discharge, 1,100 second-feet).

1894-1899, 1905-1918: Maximum discharge recorded, 68,800 second-feet, May
29, 1897; minimum stage recorded, —0.35 foot at 8 a. m. December 21, 1915
(discharge, 875 second-feet).

Ice.—Stage-discharge relation affected by ice nearly every winter.

Diversions.—Station is below practically all diversions from Green River.

RecuLarion.—None.

Accuracy.—Stage-discharge relation permanent; probably not affected by ice during
year. Rating curve well defined between 800 and 70,000 second-feet. Opera-
tion of water-stage recorder satisfactory exceptasindicated in footnote to table of
daily discharge. Daily discharge ascertained by applying to rating table mean
daily gage height determined by inspecting recorder graph. Records excellent,
except for period December to February, for which they are good. At times
during these three months there is a possibility of slight backwater from ice.

CooreraTtioN.—Since December 16, 1917, station has been maintained by Utah
Power & Light Co., which made all discharge measurements during year.

Discharge measurements of Green River at Little Valley, near Green River, Utah, during
the year ending Sept. 30, 1918.

‘o G -
Date. Made by— h(gia 6& chlg,}sge. Date. Made by— heiag ‘i. chlgrlge.
. Feet. | Sec-ft. ’ Feet. | Secft.
Dec. 16¢| R.P. Flageld........... 0.84 2,140 || May 9 | H. L. Stonerd.......... 4.90 | 13,600
Mar. 3 ..... doc..oo.ooio. PO 1.48 3,010 {| Aug. 5 |..... [ 10 R, 1.85 3,700

a Measurement made from Denver & Rio Grande Railroad Co.’s bridge at Green River. Gage at
highway bridge read 6.50 feet.
b Engineer, Utah Power & Light Co.
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Daily discharge, in second-feet, of Green River at Little Valley, near Green River, Utah, for
the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,970 | 3,330 | 3,240 | 2,400 | 3,150 | 5,600 | 6,240 | 15,900 | 23,600 | 4,880 | 1,870

3,060 | 3,330 | 3,240 | 2,350 | 2,970 | 5,860 | 6,380 | 15,400 | 20,400 | 4,540 | 1,860

3,060 | 3,330 | 3,330 | 2,300 | 3,060 | 6,110 | 6,380 | 14,900 | 17,900 | 4,320 | 1,830

3,060 | 3,240 | 3,330 | 2,220 | 3,060 | 6,110 | 6,110 | 14,500 | 15,900 | 4,110 | 1,880

3,080 | 3,240 | 3,330 | 2,150 | 2,970 | 6,240 | 5,980 | 14,000 | 14,500 | 3,810 | 2,880

3,060 | 3,150 | 3,330 | 2,090 | 3,060 | 6,380 | 6,380 | 13,500 | 13,100 | 3,910 | 2,270

2,970 |-3,060 | 3,150 | 2,110 | 3,150 | 6,650 | 7,690 | 14,900 | 12,200 | 3,710 | 2,020

3,060 | 2,800 | 2,970 | 2,120 | 3,240 | 6,790 | 10,500 | 15,900 | 10,50Q | 3,620 | 2,300

3,150 | 2,630 | 2,800 | 2,160 | 3,330 | 6,240 | 13,500 | 17,900 | 9,760 | 3,420 | 2,380

3,240 | 2,460 | 3,060 | 2,300 | 3,620 | 5,730 | 15,900 | 20,400 | 10,500 | 3,420 | 2,460

3,240 | 2,260 | 2,460 | 2,380 | 3,620 | 5,360 | 17,900 | 24,600 | 12,200 | 3,710 | 2,460

3,240 | 2,050 | 1,820 | 2,460 | 4,220 | 5,240 | 18,400 ,900 | 13,100 | 3,520 | 2,630

3,240 | 1,940 | 1,300 | 2,460 | 4,220 | 5,480 | 18,400 | 30,100 | 12,200 | 3,330 | 2,540

3,240 | 1,800 | 1,200 | 2,540 | 4,010 | 5,980 | 16,900 | 31,800 | 14,000 | 3,620 ; 2,380

3,240 | 1,910 | 1,500 | 2,540 | 4,880 | 6,650 | 15,400 | 33,500 | 14,500 | 4,320 | 2,300

3,240 | 2,090 | 1,480 | 2,460 | 5,730 | 7,540 | 13,500 | 35,200 | 14,500 | 3,620 | 2,140

3,240 | 2,300 | 1,420 | 2,460 | 5,360 | 8,680 | 12,600 | 36,300 | 12,600 | 3,910 | 2,050

3,240 | 2,460 | 1,480 | 2,540 | 5,120 | 9,210 | 13,100 | 37,500 | 11,800 | 3,520 | 2,000

3,150 | 2,630 | 1,880 | 2,460 | 5,000 | 9,390 | 14,900 | 37,500 | 10,900 | 3,240 | 1,970

3,060 | 2,630 | 2,040 | 2,460 | 4,540 | 8,860 | 16,400 | 38,100 | 10,500 i 3,060 | 1,960

3,060 | 2,720 | 2,300 | 2,380 | 4,320 | 8,010 | 16,900 | 38,600 | 10,100 | 2,880 | 1,930

3,060 | 2,720 | 2,630 | 2,460 | 4,220 | 7,230 | 17,400 | 39,200 | 9,390 | 2,720 | 1,940

3,060 | 2,720 | 2,460 | 2,540 | 4,110 | 6,510 | 16,900 | 40,400 | 8,680 | 2,630 | 3,240

3,060 | 2,800 | 2,300 | 2,720 | 4,010 | 5,980 | 16,400 | 42,100 | 8,180 | 2,540 | 3,420

2,970 | 2,800 | 2,280 | 2,880 | 4,010 | 5,600 | 15,900 | 43,300 | 7,540 | 2,460 | 4,010

26........... 2,970 | 2,880 | 2,630 | 2,270 | 2,800 | 4,010 | 5,360 | 15,900 | 43,300 | 7,230 | 2,380 | 4,430
D7 ST, 2,970 | 2,800 | 2,880 | 2,100 | 2,800 | 4,220 | 5,120 | 16,900 | 40,400 | 6,790 | 2,270 | 3,620
28l 2,970 | 2,880 | 3,060 | 1,950 | 3,060 | 4,430 | 5,240 | 17,400 | 35,800 | 6,510 | 2,150 | 3,910
20.. ... 2,970 | 3,060 | 2,970 | 1,950 |....... 4,660 | 5,360 | 17,400 | 31,200 | 6,110 , 2,050 | 3,420
30........... 3,060 | 3,240 | 3,240 | 2,000 |....... 5,000 | 5,730 | 16,900 | 27,300 | 5,480 | 1,970 | 3,060
L) SR 3,060 |....... 3,240 | 2,300 |....... 5240 [...... 16,400 |........ 5, 1,920 .......

Norte.—Discharge estimated from weather records and range of stage Jan. 27 to Feb. 2; interpolated
Jan. 25 and July 5.

Monthly discharge of Green River at Little Valley, near Green River, Utah, for the year
ending Sept. 30, 1918.

. Discharge in second-feet. '
Run-off in
Month, acre-feet.
Maximum. | Minimum. | Mean.
3,810 2,970 3,260 200, 000
3,240 2,800 3,100 184,000
3,330 | 1,800 2,720 167, 000
3,330 | 1,200 2,350 144, 000
3,060 2,090 2,450 136,000
5,730 2970 4,080 251, 000
, 390 5,120 6, 470 385, 009
18,400 5980 | 13,800 848, 000
43,300 13, 500 29,000 1, 730, 000
23,600 | 5240 | 11,500 707, 000
4,880 1,920 3,280 202, 000
4,430 1,830 2,570 153, 000
43,300 1,200 7,050 | 5,110,000

COLORADO RIVER NEAR TOPOCK, ARIZ.

Location.—In E. } sec. 16, T. 7 N., R. 24 E., at head of canyon 1% miles below
Atchison, Topeka & Santa Fe Railway bridge at Topock, Mohave County, and
16 miles (by main channel of river) below Needles, Calif.

DRAINAGE AREA.—171,000 square miles (169,000 square miles at Hardyville, Ariz.,
plus about 2,000 square miles between Hardyville and gaging station).
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RECORDS AVAILABLE.—February 1, 1917, to September 30, 1918.

Gace.—Stevens water-stage recorder on right bank just above point where river
rapidly narrows and enters rock canyon; inspected by G. M. Bobst.

DiSCHARGE MEASUREMENTS.—Made from cable just below gage.

CHANNEL AND CONTROL.—Above gage, channel is wide and bed, composed of loose
sand, is constantly shifting. At low stages large sand bars form numerous islands
between Topock and the gage. Below gage, river enters steep-walled rock can-
yon and channel rapidly narrows from about 800 to 400 feet. Bed in canyon
shifts during floods. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
155 feet at 4 a. m. June 30 (discharge, 99,000 second-feet); minimum stage,
1.2 feet September 12 (discharge, 4,900 second-feet).

1917-18: Maximum stage recorded, 27 feet about July 1, 1917, determined from
flood marks on gage (discharge determined from extension of rating curve, about
156,000 second-feet); minimum stage recorded during 1918.

Diversions.—Water is diverted for irrigation and the development of power from
main river and tributaries above the station.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve fairly
well defined below 90,000 second-feet, applicable direct February 1 to June 20;
indirect method for shifting control used June 21 to September 30. Operation
of water-stage recorder satisfactory. Mean daily gage height determined by in-
specting recorder graph. Daily discharge ascertained by applying mean daily
gage height to rating table except for period for which the shifting-control
method was used. Records fair.

Discharge measurements of Colorado River mear Topock, Ariz., during the year ending
Sept. 30, 1918.

Gage Dis- Gage | Dis-
Date, Made by— height. | charge. Date. Made by— height. | charge.
Feet, | Sec.t. Feet, | Sec.ft.
Feb. 12 | Asplind and Bobst..... 5.00 7,180 |! June 18 | C. E. Ellsworth........ 18.10 | 92,100
Apr. 14 | T. B. Spiegel.. ... ] 713 | 16900 20 |.....do.... 18.30 | 87,400
141 ... do.... 7.13 | 16,700 | July 6 |. 7.00 | 50,800
May 2 | C.E. Ellsworth 11250 | 53,900 71 6.80 | 46,800
25 |..... do......... ..l 12,82 | 52,400 || Aug. 30 2.40 7,850
26 f..... [« [ S 12.90 | 51,900 || Sept. 13 3.08 8,010

June 17 |..... do.ooiiiil 17.20 | 81,900
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Daily discharge, in second-feet, of Colorado River near Topock, Ariz., for the year ending
Sept. 30, 1918.

Day Feb Mar Apr. | May. | June. | July. | Aug. | Sept.
6,800 | 10,500 | 11,000 | 14,100 | 51,600 | 87,500 | 24,000 { 7,000
6,400 | 10,000 | 11,000 | 14,600 | 49,600 | 77,500 7,000
6,400 | 11,000 | 12,300 | 17,500 | 46, 68,500 | 22,300 | 7,000
6,400 | 11,800 | 13,600 | 19, 44, 63,500 | 19,200 | 7,400
6,800 | 15,000 | 15,500 | 20, 40,800 | 58, 17,600 | 7,200
7,200 | 14,100 | 14,100 | 19,500 | 35,500 | 50,000 | 17,400 | 7,600
7,200 | 13,200 | 14,600 | 19,500 | 34,200 | 45,700 | 17,200 6, 800
8,800 | 12,300 | 15,000 | 21,600 | 32,200 | 41,500 | 17,600 | 6,000
8,400 | 13,200 | 16,000 | 23,300 | 34,200 | 42,300 | 17,600 6,410
8,000 | 17,000 | 17,500 | 26,800 | 40,800 | 41,800 | 17,200 | 6,820
7,600 | 14,600 | 17,000 | 34,200 | 46,200 | 42,500 | 15,800 | 7,230
7,200 | 12,800 | 17.000 | 40,100 | 52,300 | 42,300 | 16,300 7,640
7,200 | 19,000 | 17,000 | 44,200 | 58,500 | 44,900 | 17,000 8,050
7,200 | 40,100 | 17,000 | 46,900 | 63,400 | 46,900 | 19,000 7,800
7,200 | 26,200 | 16,000 | 49,600 | 67,500 | 47,500 | 16,500 [ 6,900
000 | 25,600 | 16,000 | 51,600 | 73,800 | 50,500 | 15,500 6,300
800 | 31,000 | 15,000 | 46,900 | 82,200 | 54,500 | 14,800 7,200
800 | 19,000 | 15,000 | 42,800 | 87,800 | 53,300 | 15,200 | 11,000
00 | 17,000 | 15,500 | 42,100 | 92,000 | 49,300 | 15,200 | 11,500
200’17,000 19,000 | 40,500 | 90,600 | 47,300 | 15,200 | 11,500
600 ; 16,500 | 20,600 | 44,800 | 91,700 | 42,800 | 15,200 | 12,200
800 ! 89,000 | 40,000 | 14,500 | 11,800
400 88,000 | 37,000 | 15,300 | 11,500

85,000 | 34,200 | 14,000 | 12,500
82,500 | 30,000 | 13,100 | 13)500
78,500 | 29,000 | 12,200 | 11,500
$2,000 | 28,500 | 11,300 | 10,000
87,000 | 27,200 | 10,400 | 9,500
89,000 | 25,500 | 9, 8,400
91,500 | 25,200 | 7,850 | 7,800
el .. 24000 | 7,000 |....0...

NoTE.—Gage not operating satisfactorily Aug. 6, 25-28, and Sept. 9-12; discharge interpolated. Insuf-
ficient discharge measurements obtained to define changes in stage-discharge relation Oct. 1 to Jan. 31;
mean discharge estimated in second-feet by comparison with flow of Colorado River at Yuma, as follows:
Qctober, 9,570; November, 9,100; December, 8,830; January, 8,590.

Monthly discharge of Colorado River near Topock, Ariz., for the year ending Sept. 30, 1918.

Discharge in second-feet.

Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
[0 T S 9,570 588, 000
November............cccoaevnnn 9,100 541,000
December...... ...l .. 8,830 543, 000
January...........ooooooiiiaen 8,590 528, 000
February - - oeoeermoineenennnenss 1,800 , 400 8,300 461,000
Mareh. . ... ... 16,100
5] 41 17,000 1,010, 000
MAY. e e e anan 38,200 | 2,350,000
June 66,300 | 3,950,000
July.... 45,100 | 2,770,000
Auj 15,600 957, 000
September... .......coiiviiiia. 8,770 522, 000
........................................... 21,000 | 15,210,000

NoTE.—See footnote to daily-discharge table.

COLORADO RIVER AT YUMA, ARIZ.

Locarion.—In sec. 35, T. 16 8., R. 22 E., at Southern Pacific Co.’s railroad bridge at
Yuma, Yuma County, 13 miles below mouth of Gila River.

DRAINAGE AREA.—242,000 square miles (measured on map compiled from best avail-
able maps of the Colorado River basin).
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REcorps AvarLABLE.—April 1, 1878, to September 30, 1918,

Gace.—Vertical staff in two sections at bridge; zero of gage is 102.79 feet above sealevel.

DiscuarRGE MEASUREMENTS.—Made from cable 600 feet below gage.

CHANNEL AND cONTROL.—Bed composed of shifting sand. No well-defined control.

EXTREMES OF DISCHARGE.—1902-1918: Maxjmum mean daily discharge, 240,000 sec-
ond-feet, January 22, 1916; minimum mean daily discharge, 2,600 second-feet,
January 20, 1913. .

Diversions.—Water is diverted for irrigation and power from main river and tribu-
taries above station.

REeguLaTioN.—None.

Accuracy.—Discharge measurements are made frequently; discharge determined by
shifting-control method. Records good.

CoorPerATION.—Results of current-meter measurements and record of daily discharge
furnished by United States Reclamation Service.

Discharge measurements of Colorado River at Yuma, Ariz., during the year ending
Sepe. 30, 1918.

[Made by United States Reclamation Service.]

Gage Dis- Gage Dis- I Gage | Dis-
Date. height. | charge. Date. height. | charge. | Date. height. | charge.
Feet. | Secft. Feet. | Sec.ft. Feet. | Sec.-ft.
Oct. 14. 30 8,100 || Feb. 6 14.70 5,300 (| June 7 46, 500
14. 30 8.700 8 14. 60 5,700 10 5 39, 300
14.60 | 8.600 14.40 | 5,200 41,400
14.60 | 8.200 14.50 | 4,900 48,100
14. 50 8,100 14.20 4,900 52, 600
14.40 | 7,700 14.40 | 5,100 61, 600
14.40 | 7,200 15.00 | 5,500 72,100
14.20 7,100 15. 20 6, 800 85,
14.20] 6,800 15.30 | 6,600 90,700
14.40 | 6,700 15.20 | 6,900 92, 000
14.20 | 5,600 || Mar 15.60 | 7,600 || July 92,300
14.40 | 5,900 15.40 | 7,000 94,300
Nov. 14. 60 7,400 15.40 7,200 88,600
14. 40 5,900 15.95 8,400 50,000
14. 60 6, 500 17.40 | 21,800 37,400
14.90 | 7,600 16.70 | 14,200 33,200
14. 60 6, 800 20.60 | 40,000 33,100
14.70 6,600 22.05 | 49,300 35,300
14. 80 7,500 18.25 | 27,200 40, 500
14. 50 6,400 17.40 | 23,000 32,000
14.60 | 7,200 16.60 | 19,600 26, 500
14,90 ' 7,300 15.45 14,300 22,400
14.60°| 6,800 15.60 | 12,800 18, 100
14.70 | 7,000 15.10 | 11,700 16, 400
14.90 | 7,300 || Apr. 1 14.60 | 10,000 || Aug. 15,200
Dée 14.50 | 6,800 14.50 | 9,400 | 13,700
14.70 | 6,400 14.80 | 10,300 11,800
14.90 | 7,200 15.10 | 10, 10,800
14. 80 7.300 15.20 { 10, 19, 600
15.00 | 7,200 15.70 | 12, 14,700
15.20 | 7,700 15.70 | 13,100 12,100
14. 80 7,000 15.60 | 13, i 12,400
14.60 | 6,000 15.50 | 11,300 9, 600
14.50 | 6,200 15.90 | 14,100 8,800
14.40 6, 200 16.45 | 17,800 9,100
14. 50 6, 600 16.50 | 17,000 9,400
14.70 | 6,200 16.40 | 15,700 8,600
14.45 | 6,300 || May 1. 15.80 | 12,200 30 7,100
Jan. 14.70 | 6,700 15.70 | 11,100 || Sept. 5,200
14.80 | 7,000 16.10 | 14,900 7,200
15.10 | 7,700 16.45 | 15,600 5,500
15.20 7,400 16.40 | 15,500 5,100
15.30 | 7,300 17.85 | 23,000 5,300
14.90 | 7,200 19.20 | 30, 4,100
15.00 7,000 19.90 | 34,300 5,900
15.00 [ 6,900 19.70 | 34,000 5,700
15.00 | 7,100 19.50 | 35,100 6,200
14.30 5,500 20.10 | 38,600 9, 800
14.10 | 5,300 20.70 | 47,900 8,200
14.05 5,000 21.00 | 47,000 10,000
14,10 5,000 21,10 | 48, 6,400
Feb. 1.. 14.50 5,400 {| June 3.. 21.05 | 49,600
4 15.30 7,000 21.00 | 49,800
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Daily discharge, in second-feet, of Colorado River at Yuma, Ariz., for the year ending
Sept. 30, 1918,

Day. QOct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
8,200 | 7,600 | 6,500 | 5,400 | 6,700 | 10,000 | 12,200 | 49,900 | 92,300 | 16,100 | 6,000
7,400 | 7,500 | 6,700 | 5,800 | 7,600 | 9,800 | 11,600 | 50,000 | 93,000 | 15,200 | 5,400
8,000 | 6,800 | 6,700 | 6,300 | 7,300 | 9, 11,100 | 49,600 | 94,300 | 14,700 | 5,200
7,600 | 6,600 | 7,000 | 7,000 | 7,000 | 9,800 | 11,500 | 49,900 | 92,000 | 14,200 | 7,200
5,900 | 6,400 | 7,200 | 6,100 | 7,300 | 10,300 | 14,000 | 49,800 | 88,600 | 13,700 | 5,200
6,200 | 7,000 | 7,600 | 5,300 | 7,200 | 11,200 | 14,900 | 48,290 | 75,800 | 12,800 | 5,500
6,500 | 7,200 | 7,700 | 5,500 | 7,100 | 11,200 | 15,400 | 45,500 | 62,800 | 11,800 | 5,800
6,700 | 7,300 | 7,500 | 5,700 | 8,400 | 10,500 | 15,600 | 45,000 | 50,000 | 11,200 | 6,100
7,600 | 7,300 | 7,400 | 5,800 | 8,400 | 10,500 | 15,400 | 41,400 | 43,000 | 10,800 | 5,100
7,900 | 7,300 | 7,500 | 5,900 | 8,300 | 10,500 | 15,500 | 39,300 | 37,400 | 11,800 | 5,600
7,000 | 7,100 | 7,300 | 5,200 | 21,800 | 11,000 | 16,100 | 40,300 | 34,300 | 19,600 | 5,300
6,800 | 7,200 | 7,300 | 5,000 | 24,300 | 12,800 | 18,700 | 41,400 | 33,200 | 14,700 | 4,500
6,700 | 7,500 | 7,300 | 4,900 | 14,200 | 13,700 | 23,000 | 45, 33,100 | 18,500 | 4,100
6,600 | 7,700 | 7,200 | 4,900 | 16,800 | 13,300 | 27,600 | 48,100 | 33,000 | 12,100 | 4,600
7,200 | 7,700 | 7,100 | 4,900 | 40,000 | 13,100 | 30,500 | 50,400 | 33,100 | 12,200 | 5,000
7,500 | 7,500 | 7,000 | 4,900 | 49,300 | 13,700 | 32,800 | 52,000 | 34,200 | 12,400 | 5,900
7,500 | 7,000 | 6,900 | 4,900 | 28,900 | 13,500 | 34,300 | 52,600 | 35,300 | 11,500 | 6,800
7,400 | 6,600 | 6,900 | 5.100 | 27,200 | 13,000 | 34,700 | 57,600 | 38,900 | 11,000 | 5,700
6,400 | 6,000 | 7,500 | 5,200 | 25,300 | 11,300 | 34,500 | 61,600 | 40,500 | 9,600 | 5,800
6,800 | 6,200 | 7,400 | 5,500 | 23,000 | 11,600 | 34,000 | 67,300 | 37,000 | 10,000 | 6,200
7,200 | 6,200 | 7,100 | 6,200 | 21,100 | 12,800 | 34,400 | 72,100 | 32,300 | &, 800 | 14,000
7,200 | 6,700 | 6,500 | 6,800 | 19,600 | 14,100 | 35,100 | 79,300 | 32,000 | 9,000 | 12,000
7,300 | 6,200 | 5,500 | 6,900 | 17,500 | 15,100 | 36,800 | 82,300 | 29,300 | 9,100 | 9,800
7.200 | 6,200 | 5,400 | 6,700 | 16,500 | 17,800 | 38,600 | 85,500 | 23,500 | 9,200 | 8,300
7,000 | 6,600 | 5,300 | 6,600 | 14,300 | 17,400 | 45,900 | 88,100 | 24,500 | 9,300 | 8,200
6,800 | 6,600 | 5,200 | 6,700 | 13,000 | 17,000 | 47,900 | 90,700 | 22,400 | 9,400 | 9,100
6,900 | 6,400 | 5,600 | 6,900 | 12,800 | 17,000 | 47,900 | 91,300 | 20,900 | 9,200 | 10,000
7,000 | 6,200 | 5,000 | 6,600 | 12,000 | 16,200 | 47,100 | 92,000 | 19,500 | 8,600 | 8,200
7,100 | 6,400 | 4,700 47,000 | 92,100 | 18,100 | 7,500 | 7,800
7,300 | 6,400 | 5,000 47,900 | 92,200 | 17,300 | 7,100 | 6,400
....... 6,300 | 5,400 |. 48,800 |........| 16,400 | 7,000 |..."...

Monthly discharge of Colorado River at Yuma, Ariz., for the year ending Sept. 30, 1918.

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

L3 0) T 8,700 5,600 7,570 445,000
November. 8, 200 5,900 7,100 422, 000
De ember... 7,700 6,000 6, 830 420, 000
7,700 4,700 6,590 + 405, 000
7,000 4,900 5,810 323, 000
49, 300 6,700 16,400 | 1,010,000
17,800 9,400 12,900 768, 000
48, 800 11,100 29,100 | 1,790,000
92, 200 39, 300 61,800 | 3,680,000
) 94, 300 16, 400 43,300 | 2,660,000
August... 19, 600 7,000 11, 600 713, 000
September. .. .. i 14,000 4,100 6,830 406, 000
o TR YOAT. ..ottt el 94, 300 4,100 18,000 | 13,100,000

HORSE CREEK BASIN.
HORSE CREEK AT DANIEL, WYO.

LocaTioN.—About sec. 2, T. 33 N., R. 111 W, at highway bridge three-fourths mile
south of Daniel, Lincoln County. No trigutary between station and mouth.

DRAINAGE AREA.—193 square miles (measured on map of United States Geological
Survey; scale, 1:500,000).

RECORDS AVAILABLE.—April 1, 1915, to November 18, 1918, when station was dis-
continued. State engineer maintained station at this point during 1913 and 1914.

GacE.—Vertical staff on upstream side of left abutment; read by Mrs. S. R. Hill
and W. D. Blackman.
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DISCHARGE MEASUREMENTS.—Made from single-span bridge or by wading near by.

CHANNEL AND cONTROL.—Channel composed of gravel; control is 100 feet below
gage at small rapids; shifted slightly during 1918. )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.7 feet at 10
a. m. June 16 (discharge, 1,53C second-feet). Minimum discharge probably
occurs during winter.

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

Diversions.—Prior to December 31, 1916, adjudicated diversions of 161 second-feet
from Horse Creek, all above the station.

REGULATION.—None.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve used October
1 to November 19, well defined; curve used April 22 to November 18, fairly wel