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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.
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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,



10 SURFACE WATER SUPPLY, 1918, PART IX.

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 well
defined between 15 and 1,200 second-feet. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table.
Owing to uncertainty in gage heights, records can not be considered better

than fair,
Discharge measurements of Horse Creek at Daniel, Wyo., during the year ending Sept. 30,
1918.
Gage Dis-
Date. Made by— height. | charge.
Feet. Sec.-ft.
May 7| 8. B. Soulé 2.57 330
June 18 do . 499 1,240
Sept. 26 Lol 15.2

Daily discharge, in second-feet, of Horse Creek at Daniel, Wyo., for the period Oct 1, 1917,
to Now. 18, 1918.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
114 215 260 38 22 14
116 185 245 36 21 15 22
154 200 200 38 21 18 22
260 322 200 38 20 19 22
260 515 185 37 20 21 24
275 515 185 39 18 22 25
322 730 140 38 18 21 27
322 770 136 38 18 19 28
322 810 116 37 21 18 30
310 810 96 37 19 18 30
340 970 96 37 18 16 20
275 1,130 100 38 21 15 28
275 | 1,250 104 38 19 15 28
275 1,290 156 37 21 15 27
305 | 1,330 136 36 19 24 24
322 . 1,250 134 34 20 25 24
305 { 1,330 130 33 17 27 23
275 1 1,210 126 35 18 38 22
230 | 1,050 76 34 20 30 |aeennnns
215 890 76 33 21 22 L.l
19 |eeiii e 245 850 76 32 23 b2 N P
19 |oaeaooe. 132 215 | 1,010 76 31 23 19 ...,
17 .. ... 120 260 | 1,130 72 31 23 )3 38 O,
19 4........ 116 275 60 30 23 19 ...,
19 ... 116 | ® 305 730 60 31 23 21 |o.......
21 ..., 112 358 655 49 30 23 22 ..., .
19 jo.....ee 108 305 550 47 30 21 22 f.......
33 leeiiiaan 108 290 445 41 28 18 22 h.......
% 3 I, 112 260 445 39 26 15 22 1.0
33 |oaeeas 116 230 275 41 25 14 22 l.oaaas
7 2 RN 245 fo...... 39 24 ..., 22 ...l

NoTtE.—Gage not read Nov. 6-17, 1917; discharge interpolated.
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Monthly discharge of Horse Creek at Daniel, Wyo., for the period Oct. 1, 1917, to Nov. 18,
1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. Mean.
L e 1T N 33 11 18.5 1,140
November 1-19 . 51 37 49.4 1, 860«
April 22-30.. . 132 108 116 2,070
May........ 358 114 267 16, 400
June....... 1,330 185 794 47,200
JULY e e e e e e 260 39 113 6,950
August..... . 39 24 33.8 2,080
September. 23 14 19.9 1,180
October. ... 38 14 20.7 1,270
November 1-1 30 22 25.4 907

COTTONWOOD CREEK BASIN.

COTTONWOOD CREEK NEAR BIG PINEY, WYO.

LocarioNn.—About sec. 21, T. 32 N., R. 111 W., at highway bridge near Hayden’s:
ranch, 16 miles north of Big Piney, Lincoln County.

DRAINAGE AREA.—241 square miles (measured on United States Geological Survey
map; scale, 1:500,000).

REecorDs avAarLasLe.—ADpril 25, 1916, to September 30, 1918.

Gage.—Creek flows in tw® channels 1 mile apart; vertical staff on north channel, and
Stevens water-stage recorder on south channel, installed May 7, 1918, at datum of
vertical staff used previously; both gages read by Mrs. J. G. Hayden.

DiscEARGE MEASUREMENTS.—Made from bridge on each channel or by wading.

CHANNEL AND CONTROL.—North channel: Channel composed of coarse gravel; control
shifted during 1918, owing to backwater from drift lodged on fence near control.

South channel: Channel composed of sand and gravel; control shifted after high
water of 1918.

ExTREMES OF DISCHARGE.—North channel: Maximum stage recorded during year,
4.2 feet at 8 p. m. June 16, affected by backwater (discharge, 586 second-feet);
minimum stage possibly occurred during winter, when gecords were discontinued.

South channel: Maximum stage recorded during year, 5.0 feet from 8 a. m. to
2 p. m. June 17 (discharge, 355 second-feet); minimum stage recorded, 1.8 feet
November 15, 1917 (discharge, practically zero).

Ice.—No data.

Diversions.—Prior to December 31, 1916, adjudicated diversions of 38 second-feet
from Cottonwood Creek above station and 55 second-feet below.

Recurarion.—Diversion works at head of south channel control flow through south
channel during low stages.

Accuracy.—North channel: Stage-discharge relation fairly permanent except for
period June 6 to 30, when drift caused backwater. Rating curve fairly well
defined. Gage read to hundredths twice daily during high water and once daily
during August and September. Daily discharge ascertained by applying mean
daily gage height to rating table. Records fair.

South channel: Stage-discharge relation shifted after high water. Rating curve
fairly well defined; applied indirectly July 1 to September 30. Gage read to hun-
dredths once daily from October 1 to May 6. Beginning'May 7 gage heights taken
from water-stage recorder which operated satisfactorily. Records good.

-
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Discharge measurements of Cottonwood Creek (north channel) near Big Piney, Wyo.,
during the year ending Sept. 30, 1918.

Date. Made by— hgz et. chgi'sg-e.

* Feet. Sec.ft.
184

May 7| 8. B. S0Ulé. oot e ieeeea e naraaeaas P 2.35
June 17 d. . 3.98 497

Sept. 25 1.34 26.9

Daily discharge, in second-feet, of Cottonwood Creek (north channel) near Big Piney, Wyo.,
Jor the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
20 16 40 ]........ 106 75 118 46 20
20 ) [ 30 PR P, 123 67 109 46 20
18 )£ PR 132 67 100 46 20
18 20 foeeiei e 142 54 100 35 23
18 20 [ievenaaifemnnaaas 163 97 97 35 23
18 b1 N DR U 192 123 84 35 23
18 20 75 220 152 81 30 27
18 20 89 220 208 77 30 27
18 20 89 185 244 84 26 27
18 20 106 174 270 97 26 27
20 22 ... 106 174 312 100 26 27
20 24 |........ 142 152 ®388 114 26 26
20 24 ... 142 132 421 136 26 28
20 24 |, 123 114 487 156 26 26
20 24 foioooaat 97 132 535 146 35 26
20 24 81 132 586 109 35 26
20 28 74 123 487 77 26 26
20 30 68 106 487 70 26 23
20 30 63 81 454 57 26 23
20 32 53 67 421 54 26 23
18 35 52 67 454 70 26 23
18 35 59 54 454 54 23 23
18 37 66 42 520 44 23 23
18 40 77 54 487 44 19 23
18 40 89 67 388 44 19 24

&16 40 89 81 297 44 19 24
16 40 |. 81 67 257 44 19 24
16 40 1. 75 67 185 39 19 23
16 40 |. 89 67 152 39 19 23
16 40 |. 97 75 111 39 19 24
) (2 R FORN R, (G 39 19 |........

NotE.—Drift lodged on fence just below gage caused backwater June 6-30; maximum effect 0.55 foot as
determined from discharge measurement. Discharge interpolated May 6 and Sept. 24; gage not read.

Monthly discharge of Cottonwood Creek (north channel) near Big Piney, Wyo., for the
year ending Sept. 30, 1918.

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

October. . 20 16 18.4 1,130
Novembe 40 16 28.0 1,670
April 7-30.. R 142 52 86.8 130
M8BY..eeeniL 220 42 116 7,130
June.....o......... 586 |. 54 309 18, 400
July..oooioiaaaat. 156 39 79.5 4, 890
August............. T 48 19 27.6 1,700
BT 11117 27 20 2.1 1,430
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Discharge measurements of Cottonwood Creek (south channel) near Big Piney, Wyo.,
during the year ending Sept. 30, 1918.

Date. Made by— hgag%et ch’gge_
Feet. Sec.’ft.
May 6 3.05 100
June 17 5.00 354
Sept. 25 2.23 18

Daily discharge, in second-feet, of Cottonwood Creek (south channel) near Big Piney, Wyo.,
Jor the year ending Sept. 30, 1918.

|
Day. 7 Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
i
12 13 56 1 51 87 21 16
12 13 75 17 71 23 18
12 7. 85 46 73 23 19
13 7] 95 54 73 <0 18
13 71 106 68 62 20 16
13 6 |. 99 77 58 19 16
14 6 88 107 56 19 16
14 6. 88 118 42 18 16
14 6. 87 | 130 45 18 16
11 6 83 160 50 18 16
14 6 17 83 188 45 16 14
14 6 1. 28 79 214 41 18 14
14 6 |. 28 67 239 45 16 15
14 6 1. 62 69 263 55 16 14
14 6 53 70 204 67 19 13
14 6 47 68 330 57 22 15
14 6. 40 64 354 45 18 17
i 14 6. 37 60 338 38 16 | ° 17
14 6 . 35 54 325 33 16 16
14 6 34 50 314 33 16 16
14 6 34 49 310 40 16 16
14 6 .. 37 50 283 35 16 16
14 5. 40 49 286 30 16 19
14 5. 41 53 295 28' 16 20
14 5 44 54 227 25 17 18
14 4. 45 59 176 24 18 18
14 4 48 61 154 23 18 18
13 4 48 63 130 22 17 18
13 4. 51 65 108 21 18 16
13 4. 54 60 21 17 16
B T ST feevianas 20 17 |eoeiees

Monthly discharge <-)f Cottonwood Creek (south channel) near Big Piney, Wyo., for the

year ending Sept. 30, 1918.

Discharge in second-feet.

N Run-off in
Month, acre-feet.
Maximum, | Minimum. [ Mean.
14 12 13.6 836
13 4 6.1 363
54 8 36.3 1,730
106 49 69.2 4,250
354 46 193 11, 500
87 20 44.0 2,710
23 16 17.9 1,100
20 13 16. 4 976
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EAST FORK BASIN.
EAST FORK AT NEWFORK, WYO.

Locarion.—About sec. 33, T. 32 N., R. 108 W, at highway bridge a quarter of a mile
south of Newfork, Fremont County. No tributary between station and mouth
1 mile below.

DrAINAGE AREA.—348 square miles (measured on map of United States Geological
Survey; scale, 1:500,000).

REecorps AvAILABLE.—Aprill, 1905, to October 31, 1906; May 11, 1915, to September
30, 1918.

Gaae.—Vertical staff on downstream side of left abutment; read by Mrs. Pearl Eppel-
man, John Tarkelson, and Gus Eppleman. Gage a quarter of a mile upstream
used during 1905; gage for 1906 located at bridge and referred to datum 0.27 foot
higher than present gage.

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

CHANNEL AND coNTrROL.—Channel composed of sand and gravel. Control 100 feet
downstream at gravel bar; affected by backwater from New Fork during high
water of 1918. Banks are overflowed at stage of 6 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet at 6 a. m.
June 11 (discharge, 3,020 second-feet); minimum discharge probably occurs
during winter.

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

Diversions.—Prior to December 31, 1916, adjudicated diversions of 119 second-feet
from East Fork, all above station.

Reeuration.—Flow of East Fork regulated to minor extent by many small lakes at
headwaters.

Accuracy.—Stage-discharge relation fairly permanent except when affected by back-
water. Rating curve used October 1 to November 30, fairly well defined; curve
used April 4 to September 30, well defined throughout. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage height
to rating table. Records excellent except for June and August, for which they

+ are fair.

Discharge measurements of East Fork at Newfork, Wyo., during the year ending Sept.
30, 1918.

Gage Dis-

Date. Made by— height. | charge.

Feet. Sec.ft.
May 8| 8. B. S0Ulb. ..ottt ittt i ieeeaeaeeaeanaaaan 322
June 20 |... .. 0. Ll Iy 459 1,100

55

Sept. 20 | P. V. Hodges. ...ooniit i e
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Daily discharge, in second-feet, of East Fork at Newfork, Wyo., for the year ending Sept.

30, 1918.
Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
I
68 T 100 478 174 68 60
68 T4 ... 108 522 149 67 a9
68 2 P 128 745 149 67 59
68 71 79 174 | 1,560 138 64 59
66 69 79 216 i 1,960 121 64 57
66 68 74 262 | 2,170 114 64 57
66 69 5 262 | 2,170 112 64 57
66 68 1 81 312 | 2,170 101 64 57
66 68 95 350 ! 2,310 100 64 57
66 68 119 330 | 2,3%0 19 64 57
65 67 138 295 IX 2,540 115 63 55
64 67 123 278 ; 2,540 114 63 55
63 66 123 262 | 2380 106 63 54
64 68 ( 108 330 | 2,540 128 63 54
64 68 i 101 370 : 2,340 124 63 60
62 69 ; 94 432 | 2,000 110 62 59
62 69 ; 88 410 | 1,720 98 62 57
62 68 82 390 | 1,590 94 62 55
62 66 80 350 | 1,340 91 62 55
63 67 i 80 312} 1,100 87 62 55
64 68 | 7 278 | 1,260 87 61 55
65 69 82 262 : 1,820 83 61 54
66 70 | 85 312 1 1,500 79 61 59
85 71 . 88 350 | 1,380 75 61 59
64 71 f 87 39 | 1,020 73 61 58
68 69 ! 92 410 745 73 60 58
68 68 } 85 410 595 70 60 56
66 68 ‘ 88 370 432 69 60 56
59 72 88 330 312 69 60 55
64 nl o9 350 231 68 60 58
(£ 3 PO [ 410 ... 68 60 |........
| | »

NOTE.—Gaﬁe not read Nov. 20-23, August 5-31; discharge interpolated. Backwater from New Fork
June 5-25 with maximum effect of 0.55 foot as determined from discharge measurement.

Monthly discharge of East Fork at Newfork, Wyo., for the year ending Sept. 30, 1918.

Discharge in second-feet. *
Run-off in
Month. acre-fect.
Maximum. | Minimum. | Mean.
October. ... 73 59 65.2 4,010
November. 7 66 69.2 4,120
April 4-30.. 138 74 9.9 4,920
May.... 432 100 308 18,900
June. 2,540 231 | 1,530 91,000
July.... 174 68 102 6,270
August 68 60 62.6 3,850
Septem 60 54 56.9 3,390

NEW FORK NEAR BOULDER, WYO.

Locarion.—About sec. 8, T. 32 N., R. 108 W_, at highway bridge 1 mile west of Boul-
der, Fremont County. Nearest tributary, Boulder Creek, enters one-eighth mile
below.

DRrAINAGE AREA.—B78 square miles (measured on map of United States Geological
Survey; scale, 1:500,000).

REcorps avamwasrLe.—May 11, 1915, to September 30, 1918.

GAGE.—Vertical staff on downstream side of left abutment; read by J. O. Orcutt.

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

CHANNEL AND coNTrROL.—Channel is composed of sand and gravel underlain by slate;
somewhat shifting. No well-defined control. At high water there are two over-
flow channels, one around right end of bridge, and the other from New Fork to
Boulder Creek.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.7 feet at 6a. m.
June 17 (discharge, 12,300 second-feet). Minimum discharge occurs during
winter.

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

Diversions.—Prior to December 31, 1916, adjudicated diversions of 199 second-feet
from New Fork above station.

REGurAaTION.—NoDe.

Accuracy.—Stage-discharge relation not permanent but shifted during high water.
Rating curve used October 1 to December 1, well defined; curve used March 29
to June 26, well defined below 6,000 second-feet, but somewhat uncertain above.
Rating curve applied indirectly June 27 to September 30. Gage read to hun-
dredths twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good except during extremely high water and
latter part of year, for which they are fair.

Discharge measurements of New Fork near Boulder, Wyo., during the year ending Sept. 30,
. 1918.

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

Feet. Sec.ft.
41

May 8 2.59 4
June 20 ; % 5, lligg

Sept. 29

Daily discharge, in second-feet, of New Fork near Boulder, Wyo., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
291 461 | 2,000 461 150
255 461 | 1,720 461 150
238 461 1,640 438 176.
273 486 | 1,560 438 163
255 561 | 1,390 370 163
329 810 | 1,320 414 139
370 1,100 | 1,320 392 150
392 | 1,470 | 1,160 392 150
461 | 2,000 | 1,320 392 163.
536 | 2,560 | 1,240 350 150
588 | 3,400 | 1,320 329 150
588 | 4,130 | 1,240 329 150
510 | 5,090 | 1,240 392 138
486 | 6,250 | 1,390 350 131
461 | 9,200 | 1,390 310 138.
461 | 10,500 | 1,320 291 140
461 | 11,800 | 1,160 291 140
486 | 8,390 | 1,470 291 136.
48 | 7,620 | 1,030 255 131
461 | 6,570 965 238 128.
438 | 5,640 965 238 126.
414 | 5,360 900 220 128
370 | 5, 840 205 128.
370 | 4,830 698 190 133
414 | 4,350 698 176 143
486 | 3,730 698 176 140
536 , 400 642 176 136.
561 , 250 642 163 133.
510 | 2,440 561 163 131
486 | 2,200 536 163 138
461 .. ... 506 163 |......:.
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Monthly discharge of New Fork near Boulder, Wyo., for the year ending Sept. 30, 1918.

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

(717021 R 300 177 239 14,700
NOVEIMDEL . . oottt a i aeaeaeeaaaaaaaaan 256 140 172 10, 200
April.. . 588 176 307 18, 300
May. 588 238 433 26, 600
June. 11, 800 461 4,120 245, 000
July. 2,000 506 1,130 69, 500
August. .. .- 461 163 297 18, 300
September. .. ... 176 126 143 8,510

PINE CREEK AT FREMONT LAKE OUTLET, WYO.

LocarioN.—In sec. 22, T. 34 N., R. 109 W., at old Indian ford one-third mile below
outlet of Fremont Lake, Fremont County.

DRAINAGE AREA.—114 square miles (measured on United States Geological Survey
map; scale, 1:500,000).

Recorps avarnaBLe.—July 22,1910, to June 30, 1912; October 11, 1915, to September
30, 1918. From April 2, 1905, to October 31, 1906, a station was maintained half
a mile downstream. Records at two points not comparable, as two ditches divert
water between.

Gace.—Chain on cantilever arm on left bank; read by forest ranger.

DiscHARGE MEASUREMENTS.—Made from cable near gage or by wading.

CHANNEL AND CONTROL.—Bed composed of small boulders; permanent. No well-
defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Data too few.

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

Diversions,—Fremont canal diverts water between station and outlet of lake. Dur-
ing 1918 about 3 second-feet diverted from May 15 to September 30.

REecuLaTION.—Flow regulated naturally by Fremont Lake, which has an area of
about 8 square miles.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
50 and 2,500 second-feet. Gage read to hundredths at irregular intervals. Daily
discharge ascertained by applying daily gage height to rating table. Records fair.

CoorERATION,—Gage heights furnished by United States Forest Service.

Discharge measurements of Pine Creek at Fremont Lake outlet, Wyo., during the year
ending Sept. 30, 1918.

Date. Made by— heik. | charge.
Feet. Secft.
June 22 4.70 2,
Sept. 27 1.53 57
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Daily discharge, in second-feet, of Pine Creek at Fremont Lake outlet, Wyo., for the year
ending Sept. 30, 1918.

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

112 38

109 38

106 38

103 38

100 38

100 38 30 47
98 38 30 50
95 38 30 60
85 38 30 80
80 38 32 87
80 38 32 97
80 38 32 108
75 34 32 110
70 34 32 105
65 34 32 102
63 34 32 106
62 34 36 110
60 34 50 112
59 34 50 112
59 34 35 113
55 34 35 113
52 33 34 113
50 33 35 114
50 33 36 117
49 33 35 123
48 33 35 129
46 33 35 135
44 32 36 140
43 32 38 135
40 31 38 132
38 | ceennns 38 130

NorE.—Gage read Oct. 1, 5, 6, 8, 9, 16, 19, 20, 22, 25, 29, 31, Nov. 3, 21, 28, Dec. 3-5, 10, 14, 22, 24, 29, 31
Jan. 2, 3, May 5-7, 10, 11, 15,22, 25, 26, June 4, 7, 9, 14, 15, 17, 20, 22; dlscimrge for other days ‘determined
{rom comparison with flow at Pinedale. Beginning july 1, discharge for missing days not determined.

Monthly discharge of Pine Creek at Fremont Lake outlet, Wyo., for the year ending Sept.

30, 1918.
Discharge in second-feet. |
| Run-off'in
Month. | acre-feet.
Maximum. | Minimum. | Mean. ’
‘i
112 38 70.2 (‘ 4,320
38 31 35.2 2,090
50 30 34.2 | 2,100
140 43 105 1 5,620
2,330 135 | 1,270 ’ 75, 600

* PINE CREEK AT PINEDALE, WYO.

LocarioN.—In sec. 4, T. 33 N., R. 109 W., at highway bridge at Pinedale, Fremont
County. No important tributary between station and mouth, 3 miles below.
DRAINAGE AREA.—128 square miles (measured on United States Geological Survey

map; scale, 1:500,000).

RECORDS AVAILABLE.—May 8, 1915, to September 30, 1918.

Gace.—Vertical staff on downstream side of bridge pier; read by United States
Forest Service. Prior to Aygust 17, 1917, vertical staff located a quarter of a
mile downstream at left bank. No determined relation between gages.

DisCHARGE MEASUREMENTS.—Made from two-span bridge or by wading a short
distance above.

CHANNEL AND coNTROL.—Channel and control shifted after high water of 1918. Banks
are not overflowed except at extremely high water.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.0 feet at 8 a. m.
and 5 p. m. June 17 (discharge, 2,310 second-feet); minimum discharge occurred
during winter.

Ice.—Stage-discharge relation somewhat affected by ice; no estimates.

DiversioNs.—Prior to December 31, 1916, adjudicated diversions of 78 second-feet
from Pine Creek between stations at Fremont Lake outlet and Pinedale, and 4
second-feet below Pinedale.

RecuLaTION.—Flow naturally regulated by Fremont Lake, which has an area of
about 8 square miles and drains 110 square miles.

Accuracy.—Stage-discharge relation permanent until high water, after which a
shift occurred. Rating curve for bridge gage, used from October 1 to Decem-
ber 1 and May 9 to July 16, well defined below 2,000 second-feet; curve used
March 27 to May 8 well defined; curve used July 17 to September 30, fairly well
defined. Gage read to hundredths twice daily during high water and once
daily for remainder of year. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good.

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

Drischarge measurements of Pine Creek at Pinedale, Wyo., during the year ending Sept. 30,
1918.

Date. Made by— hgizﬁ. ch]zj'sg:e.

Feet., Sec.ft.

May 9 1.34 61

June 22 4.6) 2,000
Sept. 27 .87 .48.0

Daily discharge, in second-feet, of Pine Creek at Pinedale, Wyo., for the year ending Sept 80,
1918.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
33 100 | 1,200 | 301 82
36 105 | 1,120 289 81
38 110 | 1,060 285 81
38 125 945 285 78
39 125 910 285 76
40 162 854 273 76
42 210 840 265 74
45| 275 805 258 73
71 435 805 237 71
85 560 805 230 62
93 770 784 215 61
95 | 1,120 805 197 61
851,330 798 185 60
7501, 770 182 59
75 | 1,960 770 170 59
85 | 2,030 770 165 58
90 | 2,170 751 157 58
90 ' 2,170 738 147 56
92 | 2,100 698 139 52
95 | 2,100 653 132 52
952,030 | 640 121 50
90 | 2,030 | 569 | 113 50
9512030 | 545| 112 50
95 | 2,030 515 110 49
90 | 1,820 | 515| 102 49
97 | 1,610 491 100 49
105 | 1,610 467 9 50
112 | 1,610 411 96 49
100 | 1,540 380 92 49
100 | 1,260 350 86 50
190 |....... 314 83 |euennnns

Note.—Gage not read Nov. 4, 9, 11, Mar. 28, 31, Apr. 7, 9, 21, 24, 26, May 5, 19, 26, 27, June 23; discharge
interpolated. Stage-discharge relation affected by ice Dec. 2 to Mar. 26; discharge not computed.

8§2875—wap 479—22 3
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Monthly discharge of Pine Creek at Pinedale, Wyo., for the year ending Sept. 30, 1918.

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

[0 3 RN 95 43 70.6 4,340
NoOVebDeT . - .ottt it iie et eaaaananeaaananaaan 42 26 33.0 1,960
31 28 29.0 288
40 28 36.7 2,180
112 33 78.1 4, 800
2,170 100 | 1,240 73, 800
1,200 314 712 43, 800
301 83 178 10, 900
82 49 60.8 3,620

BOULDER CREEK NEAR BOULDER, WYO.

LocatioNn.—In sec. 4, T. 32 N., R. 108 W., at Sandlin’s ranch, 2 miles northwest of
Boulder, Fremont County. No tributary between station and mouth, 2 miles
below.

DRAINAGE AREA.—I112 square miles (measured on United States Geological Survey
map; scale, 1:500,000).

RECORDS AVAILABLE.—April 23, 1904, to October 31, 1906; May 10, 1915, to Sep-
tember 30, 1918.

GagE.—Vertical staff on left bank 60 feet northwest of ranch house; read by Mrs.
M. M. Sandlin. Gage used 1904-1906 was a short distance upstream. No com-
parison between the two gages, as high water cut new channel and changed
control.

DiscHARGE MEASUREMENTs.—Made by wading or from bridge 1§ miles downstream
during high water.

CHANNEL AND cONTROL.—Channel composed of gravel. Deep pool at gage. Control
150 feet downstream at rapids which were practically permanent until high
water of 1918. Banks are high and not subject to overflow. Stage of zero flow,
0.3 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet at 7 a. m.
June 14 (discharge, 3,240 second-feet); minimum stage occurred during winter.

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

Drversions.—Prior to December 31, 1916, adjudicated diversions of 47 second-feet
from Boulder Creek, all above station.

Rrcunation.—None, except natural regulation of Boulder Lake.

Accuracy.—Stage-discharge relation shifted after high water. Rating curve fairly
well defined below 2,200 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating table;
indirect method for shifting control used August 1 to September 30. Records
good except for August and September for which they are fair.

Discharge measurements of Boulder Creck near Boulder, Wyo., during the year ending
Sept. 30, 1918.

Gage Dis-
Date. ' Made by— height. | charge.
* Feet Sec.ft

May 8| S.B.Soulé..
20 do
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Daily discharge, in second-feet, of Boulder Creek near Boulder, Wyo., for the year ending
Sept. 80, 1918.

Day. Oct. | Nov. | Dee. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
47 18 178 450 34 7
43 15 202 410 35 7
41 14 230 350 31 7
38 20 450 350 31 7
36 53 750 310 29 7
33 751 1,040 260 27 7
29 80 | 1,220 245 25 7
23 95 | 1,490 245 24 7
20 102 | 2,040 245 21 6
16 140 | 2,440 245 19 L]
13 135 | 2,840 245 16 6
10 122 | 3,080 245 18 6

7 118 | 3,080 260 16 6
7 177 3,160 310 15 6
6 133 | 3,080 310 15 7
5 140 | 2,760 292 14 (1]
5 156 | 2,440 275 13 6
5 156 | 2,360 245 11 6
5 156 | 2,120 202 11 6
5 131 | 1,960 167 1 6
4 127 | 2,120 156 1n 8
4 127 | 2,120 133 10 6
5 133 | 1,960 113 10 7
4 142 | 2,040 98 9 7
4 167 | 1,640 88 9 L]
4 190 | 1,290 78 9 7
3 215 | 1,040 74 9 7
4 190 860 62 7 7
5 190 650 54 7 7
5 178 510 49 7 8
25 167 [cevenn.. 43 Y P

Monthly discharge of Boulder Creek near Boulder, Wyo., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. feot..
Maximum,. | Minimum. | Mean.
October..... 47 3 14.9 916
31 14 26.0 1,550
57 51 54.8 870
66 12 48,7 2,900
215 14 123 )

3,160 178 | 1,700 101,000
213 13,100
35 7 16.5 1,010

8 6 6.6 3

PINEY CREEK BASIN.
MIDDLE PINEY CREEK NEAR BIG PINEY, WYO.

Locarion.—In sec. 30, T. 30 N., R. 113 W., at Black’s ranch, 15 miles west of Big
Piney, Lincoln County. No important tributary within several miles.

DRAINAGE AREA.—46 square miles (measured on special map in Bulletin 543).

RECORDS AVAILABLE.—April 1, 1915, to November 22, 1918, when station was dis-
continued. State engineer maintained station at Budd’s ranch during 1914.

Gage.—Vertical staff on left bank 200 feet below house; read by Mrs. Orlin Black.
Prior to 1916 gage was 1 mile downstream at C. P. Budd’sranch. Datum lowered
0.50 foot May 17, 1917.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.
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CHANNEL AND cONTROL.—Channel composed of gravel. Control 50 feet below gage at
small rapids, which are permanent. Banks are not overflowed except during
extremely high water.

EXTREMES OF DIsSCHARGE.—Maximum stage recorded during year, 2.65 feet at 6 a. m.
June 16, 17, and 18 (discharge, 282 second-feet); minimum discharge occurred
during winter.

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

Drversions.—Prior to December 31, 1916, adjudicated diversions of 34 second-feet
from Middle Piney Creek above the station and 72 second-feet below.

ReeurLarioNn.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Gage
read to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records excellent.

The following discharge measurement was made by S. B. Soulé:
May 4, 1918: Gage height, 1.11 feet; discharge, 31.9 second-feet.

Daily discharge, in second-feet, of Middle Piney Creek near Big Piney, Wyo., for the period
Oct. 1, 1917, to Nov. 23, 1918.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
13 23 19 82 47 16 10 10
12 25 19 74 44 16 10 10
12 31 19 67 42 16 11 10
11 35 20 68 38 17 12 10
9 32 23 66 35 17 12 10
7 31 30 62 35 16 12 8

33 39 64 32 16 12 8
10 24 47 62 32 16 12 5
13 23 65 61 31 16 11 5
16 23 87 64 30 16 11 5
16 23 108 66 30 15 7
24 23 130 60 30 14 11 6
23 25 170 60 29 14 10 6
22 24 220 58 28 15 10 7
23 26 270 53 27 16 10 7

27 282 52 28 15 10 7

23 270 48 29 14 9 6

23 270 44 29 14 12 5

23 270 42 28 14 11 5

23 258 43 26 12 11 4

23 245 54 24 12 10 5

23 200 56 23 12 10 7

22 200 54 22 12 11 7

20 180 52 22 12 .

16 180 51 21 1

16 160 51 19 11

16 140 51 1, 19 11

18 49 18 10

19 108 47 17 11

18 94 45 16 10

18 [ceeeunns 42 16 fovennnnn

NoTE.—Gage not read Nov. 14, 1917, May 20, July 10, Aug. 11, 25, Sept. 14, and Nov. 21, 1918; discharge
interpolated.
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Monthly discharge of Middle Piney Creck near Big Piney, Wyo., for the period Oct. 1, 1917,
to Nov. 23, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum, | Minimum, | Mean.
October..... e amcesemaceeecacnans .. 16 8 12.4 762
November. . .- 12 5 7.8 464
March 24-31 .- 14 7 10.0 158
¥ 5 o 1 RS 24 7 16.5 982
ay.-.. .. 35 16 23,5 1,440
June 282 19 141.0 8,390
July. 82 42 56. 4 3,470
Augus 47 16 28.0 1,720
September. .. 17 10 13.9 827
OCEODOT. e eeeieeieeaiin e iiatcaeamaaracacnaacnn 12 9 10.7 658
NOVEmbDEr 1-23. - et iceiaeeccaacenenaanen 10 4 7.0 319

FONTENELLE CREEK BASIN.
FONTENELLE CREEK NEAR FONTENELLE, WYO.

Locarron.—About sec. 3, T. 24 N., R. 118 W., at bridge at Holden’s ranch, on stage
road from Opal to Big Piney, 5 miles west of Fontenelle, Lincoln County. No
important tributary between station and mouth.

DRAINAGE AREA.—224 square miles (measured on map in Bulletin 543).

RECORDS AVAILABLE.—May 16, 1915, to September 30, 1918. State engineer main-
tained station at this point during 1914.

Gage.—Vertical staff on downstream end of right abutment; read by Mrs. Howard
Holden.

DiscEARGE MEASUREMENTS.—Made from single span bridge or by wading below
bridge.

CHANNEL AND cONTROL.—Channel composed of coarse gravel. Control is small rapids
100 feet below gage; shifts occasionally. Banks subject to overflow during
extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.8 feet on May
12, 24, 27, June 13 and 14 (discharge, 496 second-feet); minimum discharge prob-
ably occurs during winter.

Drversions.—Prior to December 31, 1916, adjudicated diversions of 78 second-feet
from Fontenelle Creek; percentage above station not known.

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

Reauration.—None.

Accuracy.—Stage-discharge relation shifted slightly during winter period. Rating
curves fairly well defined. Gage read to hundredths once daily. Daily dis-
charge ascertained by applying daily gage height to rating table. Records
good except during high water when diurnal ﬂuctuatlon in stage may cause
considerable error.

Discharge measurements of Fontenelle Creek mear Fontenelle, Wyo., during the year
ending Sept. 30, 1918.

Date. Made by— Pkl | o,

Feet. Secft.
1.29 311

174 461
.38 53

May 3| S.B, Soulé..
June 16 do
Sept. 24
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Daily discharge, in second-feet, of Fontenelle Creek near Fontenelle, Wyo., for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
208 189 122 70 40
273 195 117 70 40
290 202 122 70 51
290 208 117 70 47
324 256 113 66 47
324 290 99 66 47
3% 341 99 62 47
341 376 99 62 44
307 376 108 62 47
307 416 17 62 40
273 456 | 143 58 40
496 456 {127 58 40
416 496, 122 58 490
256 496 | 117 62 40
256 | 456 | 113 66 40
256 476 1 113 58 44
256 416 | 99 58 40
256 | 3761 o1 54 37
256 358 86 54 37
240 341 82 51 37
416 290 95 51 37
416 273 91 51 37
341 234 82 51 44
496 221 82 47 54
240 208 70 47 44
416 195 66 47 40
496 176 66 44 40
240 165 66 44 37
214 148 62 40 40
195 143 70 40 40
176 |........ 70 ) I

Monthly discharge of Fonienelle Creek near Fontenelle, Wayo., for the year ending Sept.

30, 1918.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. { Minimum. | Mean.
(013 70 S T 49 23 32.8 2,020
November 1-16. . 40 19 30.8 977
March 27-31.. 110 74 93.2 924
April. .. 240 54 140 8,330
May.. 496 176 319 19, 600
June.. 496 143 308 18,300
July... 143 62 97.6 6,000
August. ... 70 40 56.1 3,450
September.............. vetesancvaiivaansiarnescsanasnonn 54 37 41.9 2,490

BLACKS FORK BASIN.
BLACKS FORK NEAR URIE, WYO.

LocaTtion.—In sec. 23, T. 16 N., R. 115 W., at highway bridge 4 miles northwest of
Urie, Uinta County. No tributary within 10 miles.

DRAINAGE AREA.—26] square miles (measured on United States Geological Survey
map; scale, 1:500,000).

REecORDS AvarLaBLE.—August 21, 1913, to September 30, 1918.

GaaeE.—Vertical staff on downstream side of center pier; read by Mary Anderson.
Datum lowered 0.50 foot August 19, 1915, to avoid negative readings.

Dr1scHARGE MEASUREMENTS.—Made from two-span bridge or by wading 100 feet
downstream.
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CHANNEL AND cONTROL.—Channel composed of well-compacted gravel. Control is
small rapids just below the bridge and remained practically permanent during
1918. Right bank high and not subject to overflow; left bank subject to overflow
at stage of about 38 feet. Stage of zero flow, 0.3 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.0 feet at 6.30
p. m. June 19 (discharge, 1,890 second-feet); minimum stage, 0.25 foot August
3-8 (discharge, 2 second-feet).

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

Diversions.—Below all diversions. Prior to December 31, 1916, adjudicated diver-
sions of 599 second-feet from Blacks Fork.

RecuLATION.—NoDeE.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to quarter-tenths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records excellent.

The following discharge measurement was made by S. B. Soulé:
June 14, 1918: Gage height, 3.56 feet; discharge, 1,380 second-feet.

Daily dvscharge, in second-feet, of Blacks Fork near Urie, Wyo., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sopt.
4 46 25 176 10 4 3
4 50 44 206 16 3 3
5 21 88 312 19 2 4
5 32 190 354 20 2 4
4 26 238 444 20 2 4
4 80 312 492 11 2 4
4 88 332 710 8 2 4
4 63 354 680 10 3 4
4 70 255 803 12 4 4
4 21| 1,00 20 4 4
4 80| 206 1,260 70 4 4
4 57 206 | 1,170 37 4 4
4 61 190 | 1, 31 4 4
4 520 190 1360 42 8 1
4 38 375 | 1,260 25 4 4
5 29 492 467 20 4 4
5 25 354 940 14 4 4
5 22 398 569 13 4 4
5 29 332 | 1,260 13 4 4
5 21 354 940 13 3 4
5 14 72 31 467 836 13 3 4
5 15 68 31 444 836 13 3 4
5 11 70 32 398 740 14 3 [
5 11 78 42 517 543 13 3 6
5 10 68 33 420 398 9 3 8
5 10 70 20 398 292 4 3 8
5 12 72 20 375 176 4 3 8
5 14 78 19 332 149 4 3 8
3 13 70 19 292 22 4 3 7
4 15 61 20 255 13 4 3 8
b3 PO (3 1 A 238 [ooi.ean 4 : 20 PR,
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Monthly discharge of Blacks Fork near Urie, Wyo., for the year ending Sept. 80, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
October 8 3 4.6 283
November 20 8 12.2 726
March 17-31 78 48 66.6 1,980
April. 88 19 41.2 2, 450
Y. 517 25 300 18,400
June. 1,360 13 653 , 900
July..... 70 4 16.7 1,030
August. 8 2 3.4 209
September 8 3 4.8 286

HAMS FORK AT KEMMERER, WYO.

Locarion.—In SW. 1 sec. 13, T. 21 N., R. 116 W., at highway bridge in Kemmerer,
Lincoln County. No important tributary within many miles.

DrainaeE AREA.—383 square miles (measured on United States Geological Survey
map; scale, 1:500,000).

Recorps AvaiLasie.—May 1 to September 30, 1918.

Gaar.—Chain attached to upstream side of bridge; read by W. A. Sommers.

DiscHARGE MEASUREMENTS.—Made from railroad bridge half a mile downstream or
by wading just below gage.

CHANNEL AND coNTROL.—Channel composed of gravel. Control at loose rock dam
just below bridge; dam raised August 31, changing control.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5.4 feet at 6 p. m. May 9 (dlB-
charge, 1,700 second-feet); minimum stage, 1.24 feet on August 30 and 31 (dis-
charge, 24 second-feet).

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

Diversions.—Prior to December 31, 1916, adjudicated diversions of 37 second-feet
from Hams Fork above station and 119 second-feet below.

ReeuraTioN.—None.

Accuracy.—Stage-discharge relation practically permanent until August 31 when
it was changed artificially. Rating curve fairly well defined. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table; shifting-control method was used for September.
Records good except for September, for which they are fair.

Discharge measurements of Hams Fork at Kemmerer, Wyo., during the year ending Sept.

80, 1918.
Date. Made by— h%iag 2 ch%irsge. Date. Made by— h(giag vy ch?aﬁg-e.
Feet. | Sec.ft. Feet. | Secft.
May 2| 8S. B Soulé ............. 3.67 827 || Aug. 20 | Robert Follansbee ..... 1.28 30.0
June 15 |.....do. . cicuiiiiiniaan. 3.74 878 | Sept. 23 | P. V. Hodges. ......... 1.77 34.5
July 12 |..... dO ................. 2.02 190
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Daily discharge, in second-feet, of Hams Fork at Kemmerer, Wyo., for the year ending
Sept. 80, 1918. -

Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
670 200 64 27 169 57 27
670 183 68 27 148 48 31

183 62 27 130 42 31

715 180 61 27 122 40 29
760 178 59 32 118 34 26-
805 169 57 42 127 32 31
895 161 53 32 113 29 31
895 150 53 32 101 27 35
895 153 53 32 95 28 35
895 215 50 31 99 34 34
895 245 46. 29 90 28 33
8095 200 42 27 84 27 33.
895 200 42 26 82 27 32
850 200 42 26 78 27 32
805 186 52 27 72 21 31
70 24 ...

NoTE.—Gage not read May 1 and Sept. 24-30; discharge estimated.

Monthly discharge of Hams Fork at Kemmerer, Wyo., for the year ending Sept. 30, 1918.

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

Maximum. | Minimum. | Mean.

1,500 670 965 59, 300-

805 215 644 300

245 70 145 8,920

68 24 43.0 2,640

42 26 v 30.5 1,810

.................................. 111,000

YAMPA RIVER BASIN.
LITTLE SNAKE RIVER NEAR DIXON, WYO.

LocatioN.—In sec. 6, T. 12 N., R. 90 W., at highway bridge 1 mile west of Dixon,
Carbon County. No important tributary within several miles.

DRAINAGE AREA.—1,060 square miles (measured on map of United States Geological
Survey; scale, 1:500,000).

REcoRDs AvarLABLE.—May 27, 1910, to September 30, 1918 (records, 1914-1916,
published in reports of State engineer of Colorado).

Gaae.—Chain gage on bridge; read by Miss Edith Madsen.

Diversions.—Prior to December 31, 1916, adjudicated diversions of 131 second-feet
from Little Snake River in Wyoming; amount above station not known.

CoorerATION.—Complete records furnished by State engineer of Colorado. .

Discharge measurements of Little Snake River near Dizon, Wyo., during the year ending
Sept. 30, 1918.

Date. Made by— hgfg‘%‘;_ cl?a‘rsge_ Date. Made by— h(jf‘g%et chlgfg‘e'
Sec.-ft. Feet. | Sec.-ft.
ﬁpr. 5 .83 | July 28 | B. T. Chase... 1.15 68
ay 5 8,560 || Aug. 12 |..... [T TR, .64 7.2
June 28 657
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Daily discharge, in second-feet, of Little Snake River near Dizon, Wyo., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
85 140 140 585 | 1,110 | 2,150 315 21.0 9.1
70 140 . 611 | 1,550 | 1,930 275 | 17.0 9.1
85 120 575 | 2,020 | 2,150 243 15.0 11

100 120 475 | 2,570 | 2,340 283 8.7 14
100 140 381 | 3,260 | 2,700 : 255 7.81 17
+

70 140 345 | 3,500 § 2,930 | 215 6.5 17 .
70 140 367 [ 3,950 | 3,170 223 7.8 21
85 140 381 | 3,670 | 3,300 191 7.8 21
100 140 |. 451 ,780 | 3,230 170 8.7 21
85 100 |. 654 | 3,230 | 3,230 263 8.7 26
100 120 795 | 2,570 | 3,370 315 7.8 21
100 140 986 ,120 | 3,170 358 7.8 23
100 120 1,130 | 1,910 | 3,130 323 5.7 21
100 140 1,320 | 2,440 | 2,900 263 8.7 26
100 188 1,070 | 2,830 [ 2,640 191 10.0 23
100 140 |oooieeiaans 709 | 3,500 | 2,600 161 13.0 19
100 140 681 | 3,030 2,210 170 10.0 19
85 100 575 | 3,230 | 2,020 161 7.8 19
100 100 500 | 2,660 | 1,720 131 8.7 29
100 120 451 | 2,900 | 1,720 105 7.8 23
100 140 485 | 2,700 | 1,570 100 6.5 21
100 140 550 | 2,540 | 1,700 94 7.8 23
100 100 585 | 2,900 | 1,450 8 7.8 26
100 164 575 | 3,170 | 1,410 80| 10.0 40
120 188 766 | 3,260 | 1,230 70 8.7 100
100 164 778 | 3,100 930 80 10.0 125
100 140 808 | 2,800 737 64 10.0 100
100 140 692 | 2,770 575 64 8.7 90
100 140 611 | 2,510 413 64 7.8 70
70 140 709 | 2,640 358 40 10.0 60

M40 [ooooofieiilll] 875 feenn.... 2,440 [........ 18 8.7 feuennnnn

Monthly dischm.'ge of Little Snake River mear Dizon, Wyo., for the year ending Sept. 30,

1918.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

[ T0) oS N 140 70 95.6 5,880
B 1 PRI 188 100 136 8,090
March 17-81. . . . 638 255 437 13,000
ﬁprﬂ ..................................................... 1,320 345 653 38,900
B e e ceaeiaieanaeeaesearae e na e an e eaaananan 3,950 1,110 2,790 172,000
UL o e 3,370 358 2,100 125,000
ULy . o o ieeiiaeaeaaae 358 18 173 10,600
N T L 21 5.7 9.4 578
RS1S) 0175 11147 P 125 9.1 34.8 2,070
SAVERY CREEK AT SAVERY, WYO. N

Lodation.—About sec. 8, T. 12 N., R. 89 W., half a mile east of Savery, Carbon
County. No tributary between station and mouth, 1} miles below.

DRAINAGE AREA.—354 square miles (measured on map of United States Geological
Survey; scale, 1:500,000).

REcORDS AvAILABLE.—May 1, 1915, to September 30, 1916; April 5 to September 30,
1918. -

Gaee.—Vertical staff at highway bridge; read by Marie Kilgore.

DiversioNs.—Prior to December 31, 1916, adjudicated diversions of 63 second-feet
from Savery Creek.

REeauraTioNn.—None.

«CooPERATION.—Complete records furnished by State engineer of Colorado.
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Discharge measurements of Savery Creek at Scwery, Wryo., during the year ending Sept. 30,

]
Gage | Dis- Gage | Dis-
Date. Made by— heig}glt. charge. || Date Made by— height. | charge.
Feet. | Sec.ft. Feet. | Sectt.
Apr. 5| B.T.Chase............ 1.70 92 July 28 | B. T.Chase............ 0.75 5.7
ay 5]..... doeeoiiiiiiins 3.10 477 Aug. 13 |..... Lo [+ .29 1.0
June 29 |..... do. oo | .95 15.5

Daily discharge, in second-feet, of Savery Creek at Savery, Wyo., for the year ending Sept.

30, 1918.
Day. | Apr. | May. | June. | July. | Aug. | Sept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.
202 260 18 0.6 0.0 445 162 | 4 0.0 1.2
202 230 18 .6 .0 321 188 | 39 .0 1.2
463 216 18 .6 .0 321 150 | 39 .0 2
260 202 31 2 .0 321 141 39 .0 3
230 230 18 .0 .0 260 95| 39 .0 9
477 202 18 .0 .0 260 141 1 35 .0 9
509 275 9 .2 .0 290 150 | 31 .0 9
509 260 9 .2 .0 321 150 | 3t .0 18
509 230 9 .0 .0 260 95| 28 0] 3
321 230 24, .0 .0 260 71 24 0] 39
260 230 131 .0 .0 260 87| 21 01 56
260 230 113 .0 .0 245 49 | 18 .0 63
260 216 95 .0 .0 245 31| 18 0y 35
260 188 56 .0 .0 230 18 9 0] 39
321 162 44 .0 1.2 260 |. 18 3.5 0] 39
260 |....... .6 0 ...,
Monthly discharge of Savery Creek at Savery, Wyo., for the year ending Sept. 30, 1918.
Discharge in second-feet.
Month. Run-off in
acre-feet.
Maximum. | Minimum. | Mean.
321 56 178 7,300
509 202 319 19, 600
275 18 164 9, 760
131 6| 339 2,080
gust . . ) .6 .08 4.9
September. .. iiiiiiieiiiiieaaae 63 0 12.0 4
The period. .. .eeme e 39, 500

MUDDY CREEK NEAR BAGGS, WYO.

LocatioN.—About sec. 33, T. 13 N., R. 91 W_, at highway bridge 1} miles northeast
of Baggs, Carbon County. No tributary between station and mouth, 1 mile
below.

DrAINAGE AREA.—904 square miles.

RECORDS AVAILABLE.—May 4, 1915, to August 10, 1916; April 6 to August 31, 1918.

Gace.—Chain gage on upstream side of single-span bridge; read by Bayard Bailey.

DiveErsioNs.—Prior to December 31, 1916, adjudicated diversions of 3 second-feet
from Muddy Creek above station.

CooreraTioN.—Complete records furnished by State engineer of Colorado.
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Discharge measurements of Muddy Creek near Baggs, Wyo., during the year ending Sept.
30, 1918

)

Date. Made by— h‘g& 2 chlgifée. Date. Made by— h(:i;%:i. chDai'sg-e

Feet. Sec.-gt.

Apr. 6 July 28 0.50 16.0

ay 7|.. Aug. 13 .29 a,6

June 28 Sept. 10 2.48 78.0
¢ Estimated.

Daily discharge, in second-feet, of Muddy Creck mear Baggs, Wyo., for the year ending
Sept. 80, 1918.

Day. | Apr. | May. | June. | July. | Aug. | Sept. | Day. | Apr. | May. | June. | July. | Aug. | Sept.
) S P 16 22 8 43 0 16..... 49 30 17 33 0 0
2 R 16 8 10 19 0 17..... 28 30 14 16 0 0
b S [ 13 9 9 12 0 18..... 25 30 22 16 5 0
doveiiloannnn 12 7 10 8 0 19..... 30 33 24 13 43 0
: JO 24 10 9 22 01 20,.... 30 16 28 8 51 0
15 33 6 9 10 0 33 22 240 30 8 13
16 30 6 15 11 0 33 16 100 16 31 14
30 33 6 12 12 0 34 18 445 22 158

43 39 7 9 9 0 33 15 290 33 153 5

42 34 8 16 ] 39 12 100 36 15 28
11..... 22 25 6 100 7 0 26....- 43 18 36 34 6 78
12..... 134 30 7 142 6 0l 27..... 12 13 33 80 342
13..... 52 33 6 215 6 01 28..... 13 14 19 190 0 392
14, 58 39 6 108 0 01 29..... 12 16 19 240 0 283
15..... 45 21 16 62 (i} 0 30..... 14 18 16 166 0 252
3 WA P, 21 jeeree 80 [1 8 PO

Monthly discharge of Muddy Creek near Baggs, Wio., for the year ending Sept. 30,1918.

Discharge in second-feet. i
Month. Run-off in
acre-feet.
Maximum. | Minimum. Mean.
35.4 1,760
23.2 1,430
51.1 3,040
56, 4 3,470
23.0 1,410
46,2 2,750
.......... 13, 900

ASHLEY CREEK BASIN.
ASHLEY CREEK NEAR VERNAL, UTAH.

Location.—In sec. 12, T. 3 S., R. 20 E., three-quarters of a mile above heading of
power canal of Vernal Milling & Light Co., 4 miles above mouth of Dry Fork,
and 12 miles northwest of Vernal, Uinta County.

DranaGE AREA.—101 square miles (measured on topographic maps).

RECORDS AvAaiLABLE.—June 6, 1914, to September 30, 1918. From October 8, 1911,
to June 5, 1914, fragmentary records were obtained at power plant, the total flow
of the creek being determined by including the discharge from the tailrace.
Records are also available for a point below the mouth of Dry Fork from March
15, 1900, to December 31, 1904.
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GrgE.—QGurley water-stage recorder on left bank three-quarters of a mile above head-
ing of power canal, installed November 14, 1917; inspected by William Mort.
Staff gage on right bank 850 yards above heading of power canal, July 12 to Novem-
ber 13, 1917. Lietz water-stage recorder on right bank about 400 yards above
heading of power canal, April 15, 1915, to June 17, 1917, at same location as
vertical staff gage from which fragmentary records had been obtained since June
6, 1914. Description of gages used previous to that date published in Water-
Supply Paper 459.

DiNCHARGE MEASUREMENTS.—Prior to June 17, 1917, made from cable about 75 feet
above gage or by wading; after that date. by wading.

CHANNEL AND CONTROL.—Bed steep and rough; subject to change during high water.
No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.50 feet at 12.30
p. m. May 25 (discharge, 324 second-feet); minimum discharge, 35 second-feet
at 3 p. m. February 15. As gage was read once each week, it is probable that the
preceding determinations do not represent the extreme stages reached.

1911-1918: Maximum discharge recorded, 1,350 second-feet, May 23, 1914
(probably exceeded by high water in June, 1917); minimum stage recorded, 1.34
feet April 8, 1917 (discharge. 28 second-feet).

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

Diversions.—Above all diversions.

REecuraTION.—None,

Accuracy.—Stage-discharge relation changed when gage was moved November 14,
1917; not affected by ice. Rating curve used October 1 to November 13, fairly
well defined; curve used November 14 to September 30, fairly well defined between
30 and 250 second-feet. Operation of water-stage recorder not satisfactory.
Weekly readings by observer used except November 17-30 and February 2-7.
Daily discharge ascertained by applying to rating table mean daily gage height
determined by inspecting recorder graph or by applying weekly gage height to
rating table. Monthly discharge not computed. Records fair.

Discharge measurements of Ashley Creek near Vernal, Utah, during the year ending Sept.

30, 1918.
Gage Dis- Gage ! Dis-
Date. Made by— heght. | charge. || Date: Made by— height.| charge.
Feet. | Secft. Feet. Sec.%b
Nov. 14 | E. 8. Borgquist........ 3.56 70 June 17 | A. B, Purton.......... 4.06
Teb. 15 | 1. 7. Sanford........... 3,44, 347! Aug. 4|J. W.Bones........... 3.66
Apr. 21 | R.P.Flagel........... 3.46 35.9
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Daily discharge, in second-feet, of Ashley Creek near Vernal, Utah, for the year ending
Sept. 30, 1918.

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

DUCHESNE RIVER BASIN.
DUCHESNE RIVER AT DUCHESNE, UTAH.

Locarion.—In SE. 1 sec. 1, T. 4 8., R. 5 W_, half a mile north of post office at Du-
chesne, Duchesne County, at bridge on road from Duchesne to Tabiona, a quarter
of a mile above mouth of Strawberry River.

DrAINAGE AREA.—Not measured.

Recorps avarnaBrLE.—December 3, 1917, to September 30, 1918.

Gage.—Chain gage on downstream handrail of bridge near right bank; read by E. 8.
Winslow.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel. At extremely low water probably
no flow under gage, but a pool remains as backwater from stream at control. Con-
trol formed by gravel riffle a short distance below gage; permanent. Banks are
subject to_erosion but not to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.4 feet at 8 a. m.
June 10 (discharge, 2,740 second-feet); minimum stage recorded, 3.80 feet at
8 p. m. August 28 (discharge, 96 second-feet).

Ioe.—Stage-discharge relation affected by ice.

Diversions.—Below all diversions above mouth of Strawberry River; numerous
diversions below station.

RecuratioN.—None except by diversion.

AccurAacy.—Stage-discharge relation permanent except as affected by ice. Rating:
curve fairly well defined. Gage read to half-tenths twice a day except from
December 8 to March 2, when it was read once a day. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records good.
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Discharge measurements of Duchesne River at Duchesne, Utah, during the year ending
Sept. 30, 1918.

Date. Made by— hgi?g%%. chlgi‘sg-e. Date. Made by— hgiag ¥4 chI;i‘sg-e.
Feet. | Sec.-ft. Feet. | Sec.-ft.

Feb. 10| J.J. Sanford........... a4,25 155 || June 19 | A. B. Purton...........| 6.69 1,940
Apr. 9| R.P. Flagel............ 4.16 196 |{ July 30 | Bones and Purton...... 4.16 170

o Stage-discharge.relation affected by ice.

Daily discharge, in second-feet. of Duchesne River at Duchesne, Utah, for the year ending
Sept. 30, 1918.

Day. Dec. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
178 92| 29| e8| 705 10| 160 122
192 207| e8| 28| 77al 59| 145 152
192 198| 216 351 1,000 550 | 135 152
178 207| 18| 418| 1180 | 22| 122 168
192 220| 198| 468 | I)s0| 52| 117 372
178 207 102! s2| Lol 2| 10 262
178 220| 192| 22| 2oe0| 68| 152 229
207 To8| 192| 52| 2060| 418 140 238
207 21| 102| 550 | 2.500| 550 | 145 238
178 187 98| 22| 2,70 640 140 262
106 198 220 495| 2,620 ¢ 522 140 28

| 216| 238 | 418| 2.50| 59| 140 229
187| 222| 418| 2390 | 61| 145 238

! 165] 207| 443| 2300 74| 170 222
40| 160| 12| 59| 2280 | 6712| 248 198

w| 87| 05| 2,28 s22| 192 198

87| 187| 705 210! 52| 187 192

187 18| 705| 2.060| 43| 165 187

178| 178| 05| L.8i0| 43| 160 178

187 187 05| Lmo| 395 15 170

120 8| 178 0| 1,640 330 152 165
187| 178 705| 1450 351 160 165

87| 187 el L40| 330| 145 201

187 198| s47| LUz20| 30| 145 310

18| 207| 94| 11s0| 201| 122 262

198 198 92¢| L000| 201 w7 248

207| 216| 87| ‘sse| 28| 113 238

198| 26| 0| 80} 220 100 229

192| 26| 705 705, 22| 113 216

198 229 705| 640| 192 140 207

216 ... 705 |........ 78| 140 (...

¢ Gage not read; discharge interpolated.

Note.—Stage-discharge relation affected by ice Dec. 18, 20, 21, and Jan. 12 to Mar. 1. Discharge inter-
polated Dec. 18, 20, and 21; estimated Jan. 12 to Mar. 1, by means of gage heights, one discharge meas-
urgiment, observer’s notes, and weather records. Braced figures show mean discharge for periods
indicated.

Monithly discharge of Duchesne River at Duchesne, Utah, for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. } Minimum. | Mean.
197 11,
141 8,670
140 7,780
195 12,
200 11, 900
610 37, 500
1,650 98, 200
447 27, 500
147 9,040
229 13,600
.......... 237, 000
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DUCHESNE RIVER AT MYTON, UTAH.

Locarion.—In NW. % sec. 25, T. 3 S., R. 2 W., at highway bridge at Myton, Duchesne
County, 3 miles below mouth of Lake Fork and 15 miles above mouth of Ulnta
River.

DRAINAGE AREA.—2,750 square miles (measured on topographic maps).

REecorps AvAILABLE.—OQctober 26, 1899, to November 30, 1910; July 26, 1911, to
September 30, 1918.

‘GAage.—Chain gage near left end of bridge, installed August 6, 1910; readings about
2.7 feet lower than those on previous gage; read by Abe Smith. . From October
26, 1899, to June 6, 1909, chain gage at old wooden bridge half a mile below present
site. June 6, 1909, river cut new channel and chain gage was installed July 9,
1909, about a quarter of a mile upstream and at different datum; moved 100 feet
downstream 1 month later; datum unchanged.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading 100 feet
below.

‘CHANNEL AND CONTROL.—Bed composed of coarse gravel. Principal control probably
a gravel bar at the ford 100 or 200 feet below the gage; shifting at long intervals.
Banks comparatively low, but not subject to overflow, although subject to erosion
during high water.

‘EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.7 feet at 5.35
p. m. June 10 (discharge, 4,790 second-feet); minimum stage recorded, 1.0 foot
September 1 and 2 (discharge, 56 second-feet).

1899-1918: Maximum stage recorded, 7.4 feet June 20, 22, and 23, 1917 (dis-
charge, 9,690 second-feet); minimum stage recorded in 1918.

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

DiversioNs.—Much of low-water flow of river and its tributaries is diverted for
irrigation above station.

RecuLaTION.—Annual run-off is affected by storage in United States Reclamation
Service reservoir on Strawberry River, one of the main tributaries.

Accuracy.—Stage-discharge relation changed during winter; affected by ice Decem-
ber 18 to February 28. Rating curve used October 1 to December 17, well
defined; curve used March 1 to September 30, well defined. Gage read to half-
tenths twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table except for period of ice effect. Records good.

Discharge measurements of Duchesne River at Myton, Utah, during the year ending Sept.

30, 1918,
Gage Dis- Gage | Dis-
Date. Made by— height. | charge. | Date: Made by— heiﬁn. charge.
Feet. | Sec-ft. Feet. | Sec.-ft.
Dec. 1| E. 8. Borgquist........ 2,05 528 || June 14 | A. B. Purton........... 5.40 4,220
Feb. 10 | J.J. Sanford........... 2.05 378 || Aug., 5| J. W. Bones............ 1.09 77
Apr. 11 | R. P. Flagel............ 1.92 401
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Daily discharge, in second-feet, of Duchesne River at Myton, Utah, for the year ending
Sept. 80, 1918.

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

502 43| 341 317| 44| 87| 136 56
502 437 331| 32| 90| sé| 12 56
490 403 | 331| 437[1,240 | sad| 121 56
502 48| 341| 448|1n6l0| 72| 93 56
42 02| 284| 508(2220| 72| 80| 350
421 32 403| 20| 646|2700| 84| 170] 203
490 437 20| 844|297 647 | 121| 248
414 48 887 (3,410 | 610| 93| 248
567 478 | 293| 973 |420| 706| 106| 248
638 448 | 351 (1,060 |4,500| 802 106| 270
567 448 | 420|1,020 | 4,500 | 1,190 | 100| 270
472 508 | 448 ‘973 [4,400| 'sg7| 93| 270
534 478| 508 | 887|4,400(1,710| 106| 2:8
567 420 | 08| 762|4,220 1,330 106| 228
534 ag0| 382| 478 684 4,050 | 1,060 200| 228
534 302 | 302| 646|3,880 |1,020| 250| 221
454 302 646 | 3,560 | 973 214
382 203 | 6462970 | 802
302 | 293 | 722|2,830| 646
403 | 203 2970 | 610} 175| 192
335 351 303 | 802|280 508 188
382 341| 887!2,830] 448 170
382 | 331 | 9732450 7| 136 1,
45 341 303|1,080 (2450 | 366 | 121| 684
341 2031100 2110 | 341] 121| 448
366 303 (1,330 1,810 341| 121| 415
382 | 341|1,420 (1,330 248 | 106| 382
351 | 331 1,060 1,330 | 207 98| 350
1| 203|973 |1)330| 1s8f 8| 817
23| o%| 'or3| 170, 80| 203
317 |.oot.e. 887 |-eaeeee 170 |  68)-......

NorE.—Discharge interpolated Nov. 1, 2, May 11, Julg 7, 9, 16, 23, 20, Aug. 11, 28, 29, Sept. 8, 9, 16, 17,
26-28; estimated Aug. 15-22, Sept. 3-5, and 20. Braced figures show mean discharge for periods indicated’
estimated from discharge measurements, weather records, and observer’s notes.

Monthly discharge of Duchesne River at Myton, Utah, for the year ending Sept. 30, 1918.

Discharge in second-feet.
Month. Pt
Maximum, | Minimum. | Mean.

475 29, 200
497 29, 600
466 28, 700

331 20,
390 21,700

308 24,
341 20, 300
830 51,000
2,730 162, 000
680 41, 800

129 7,
280 16,700
628 454, 000

STRAWBERRY RIVER AT DUCHESNE, UTAH.

LocatioNn.—In sec: 2, T. 4 8., R. 5 W., at Winslow’s ranch, 1 mile west of post office
at Duchesne, Duchesne County, half a mile above mouth of Indian Canyon, a
small tributary entering from south, and 1} miles above confluence of Strawberry
River with Duchesne River.

DRAINAGE AREA.—1,040 square miles (measured on topographic maps).

82375—wsp 479—22——4
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RECORDS AVAILABLE.—June 10, 1908, to November 30, 1910; March 16, 1914, to
September 30, 1918.

Gace.—Vertical staff installed July 30, 1918, on downstream side of right abutment
of footbridge. Inclined staff on right bank, about 30 feet below present footbridge
used April 12, 1914, to July 29, 1918. Gage read by E. S. Winslow. Gage datum
lowered 1 foot November 5, 1915, and 1 foot July 30, 1918. Chain gage at approxi-
mately same site, but different datum was used 1908-1910. A staff gage at the
county bridge about 1 mile below was used from March 16 to April 11, 1914.

DiscHARGE MEASUREMENTS.—Made from cable just below footbridge or by wading.

CHANNEL AND cONTROL.—Bed composed of sand and gravel; probably shifting. Con-
trol at gravel bar a short distance downstream; fairly permanent. Left bank
subject to overflow at extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.8 feet at 7 p. m.
June 23 (discharge, 613 second-feet); minimum stage, 1.65 feet August 10 and 11
(discharge, 42 second-feet).

1908-1918: Maximum discharge recorded, 1,860 second-feet, April 22, 1910;
minimum discharge, 30 second-feet, November 20, 1914. Records obtained
prior to 1914 incomplete.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Water stored in Strawberry Valley reservoir (capacity, 250,000 acre-
feet) about 40 miles above station is diverted by means of tunnel to the Spanish
Fork drainage basin. Some water is also diverted from upper end of Strawberry
Valley to the basin of Provo River.

RecurarioN.—Since 1912 flow of river has been affected by operation of Strawberry
Valley reservoir.

Accuracy.—Stage-discharge relation permanent during year except as affected by
ice from January 9 to March 2. Rating curve well defined between 40 and 350
second-feet; fairly well defined above 850 second-feet. Gage read to half-tenths
twice daily. Daily discharge ascertained by applying mean daily gage height
to rating table except for period when stage-discharge relation was affected by
ice. Records good.

Discharge measurements of Strawberry River at Duchesne, Utah, during the year ending
Sept. 30, 1918.

" Gage Dis- Ga; Dis-
Date. Made by— Jheig t.| charge. Date. Made by— height. | charge.
! Feet. | Sec~ft. Feet. | Sect.
Feb. 10 | J.J. Sanford........... l a1.25 91 || June 19 { A. B. Purton.......... 1.43 189
Apr. 9| R.P.Flagel........... | 1.18 129 || July 30 { Purton and Bones...... .75

e Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Strawberry River at Duchesne, Utah, for the year ending
Sept. 30, 1918.

Day. Cet. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
145 135 135 135 135 137 183 213 148 62 48
152 135 135 135 140 148 196 213 137 55 78
156 135 135 125 152 141 196 201 183 55 62
152 135 135 125 152 148 213 201 201 48 156
156 135 135 115 160 I 119 238 201 148 62 70
156 135 135 106 152 121 278 190 141 48 55
156 135 135 96 167 137 292 190 137 48 48
152 135 135 78 160 137 292 196 127 55 96
152 135 135 178 127 292 196 115 48 78
156 135 135 139 148 292 201 196 42 70
156 135 135 133 183 264 196 201 42 62
156 135 135 123 196 251 196 148 78 55
156 135 135 117 201 251 190 225 87 48
156 135 156 127 183 251 178 238 156 48
145 135 152 95 121 167 264 238 167 106 55
145 135 145 119 156 278 251 148 106 62
145 135 135 121 148 278 213 137 96 70
145 135 135 119 148 264 | 201 127 78 62
145 135 135 121 141 251 183 119 78 55
145 135 135 55 121 137 238 213 121 70 55
145 135 135 119 148 251 292 115 70 48
145 135 135 121 148 251 238 119 62 87
139 135 135 121 156 238 384 100 55 225
135 135 135 127 156 251 352 96 48 146
135 135 135 127 167 251 213 91 48 115
135 125 135 121 167 225 183 83 48 106
135 135 135 119 167 238 167 80 42 96
135 135 135 121 178 225 154 67 48 87
135 135 13510 |eeeeee- 119 178 238 148 59 42 78
135 135 135 1) |eiee-- 121 190 225 141 55 42 78
135 |....... 135 ) feeo.... 133 ....... 225 0...ians 62 42 |.......

NorE.—Braced figures show mean discharge for periods indicated; estimated because of ice from one
discharge measurement, weather records, and observer’s notes.

Monthly discharge of Strawberry River at Duchesne, Utah, for the year ending Sept. 30,

1918.
Discharge in second-feet.
Month. Ra unme-?gtl'n
Maximum. | Minimum. | Mean.
L0101 70) 0T N 156 135 146 8,980
November. 135 135 135 8,030
December. . 156 135 137 8,
% al?)uary... . 135 oot ;Ig (?; g; 320
L2 03PTY o PN AP
March..... 178 7| 132 8,120
ril. .. 1 119 156 9,280
ay... 292 183 248 15,200
June. 384 141 211 12,600
July... 238 55 132 8,120
A o 156 42 3.5 3,900
September. ... .. . 225 48 79.9 4,750
N TR ) U 384 42 134 97,000
N

RED CREEK NEAR FRUITLAND, UTAH.

Locarion.—In sec. 28, T. 3 S., R. 8 W., Uinta special base and meridian, 400 feet
above State highway crossing at D. S. Murdock’s ranch, and 4 miles southeast
of Fruitland, Duchesne County.

DRAINAGE AREA.—Not measured.

REecorps avammaBre.—November 23, 1917, to September 30, 1918.

GaGE.—Vertical staff on left bank 200 feet east of ranch house and 400 feet upstream
from road bridge; read by Mrs. A. S. Murdock.

Di1scEARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND CONTROL.—Bed composed of silt and sand; somewhat shifting. No
well-defined control. One channel at all stages. Banks subject to overflow at
extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 6.5 feet on January 24, when
there was backwater from ice. Maximum stage of unobstructed flow, 4.55 feet
at 4 p. m. September 23 (discharge, 27 second-feet); minimum stage recorded,
3.31 feet at 3.30 p. m. August 5 (discharge, 0.1 second-foot).

Ice.—Stage-discharge relation affected by ice.

DiversioNs.—Below all diversions from Red Creek.

REeeuraTioN.—None except by diversion.

Accuracy.—Stage-discharge relation changed during winter; affected by ice Decem-
ber 2-15 and December 23 to March 8. Rating curves fairly well defined. Gage
read to hundredths once daily. Daily discharge ascertained by applying daily
gage height to rating table. Records good.

Discharge measurements of Red Creek mear Fruitland, Utah, during the year ending
Sept. 80, 1918.

Gage Dis- ‘ Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
|
Feet. | Sec-ft. Feet. Sec.-{t.
Nov. 23 | E. 8. Borgquist........ 4,34 15.1 || June 19 | A. B, Purton.......... 3.85 .6
Feb. 9{J.7.Sanford........... a5.70 10.4 || July 29 | J. W. Bones............ 3.35 .2
Apr. 9| R.P. Flagel........... 4.15 13.7

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Red Creek near Fruitland, Utah, for the year ending
Sept. 30, 1918.

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
14 16 14 12 3.4 0.2 3.4
16 16 12 3.1 .2 3.4
17 15 12 3.2 ] 3.4
15 16] 14 4.7 .2 5.0
12 a15 18 15 4.2 .1 6.6
als 19 12 4.0 .2 5.0
al4 17 14 3.9 .2 4.7
12 13 16 14 3.4 .2 9.7
14 15 15 10 4.0 .2 9.7
14 16 14 10 2.6 .2 9.3
13 17 15 n 2.8 .2 9.0
12 19 15 10 3.2 10 8.3
12 21 4| 10 4.2 7.4 5.0
10 20 15 8.3 4.5 7.4 4.7
L 10 9.7 21 18 8.3 4.4 7.6 4.7
1
12 1 20 19 7.6 4.0 7.8 5.0
13 12 19 20 7.6 3.9 6.6 5.0
14 12 20 21 8.3 4.7 5.8 5.0
12 10 24 20 7.4 4.8 5.0 5.0
13 11 25 19 7.4 4.7 3.4 5.0
12 1 24 18 7.6 5.0 3.4 4.7
11 0 23 17 7.6 4.7 3.4 25
10 21 16 8.1 5.2 3.4 27
12 20 16 7.4 5.0 3.4 83
12 23 15 8.3 3.1 3.2 7.3
11 14 24 16 6.6 L9 3.2 6.6
1 25 17 6.6 1.6 3.1 7.4
12 21 12 3.4 .7 3.1 8.3
14 20 12 3.2 .5 3.1 8.3
15 15 12 3.2 .2 3.1 8.3
15 ... 12 ...l .2 3.1 .......

o Interpolated.

NoTE.—Braced figures show mean discharge for periods indicated when stage-discharge relation was
affected by ice; estimated from one discharge measurement, weather records, and observer’s notes.
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Monihly discharge of Red Creek near Fruitland, Utah, for the year ending Sept. 30, 1918,

Discharge in second-feet.
: Run-off in
acre-feet.

Month.
Maximum, | Minimum. | Mean.

o b ok b ko ok

N@UWOIONITI-P
D= HOOQOD
=
[
jr
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ANTELOPE CREEK NEAR MYTON, UTAH.

LocaTion.—In NW. 1 sec. 10, T. 4 8., R. 3 W., at crossing of Gray Mountain canal
over creek, a quarter of a mile above mouth, and 10 miles west of Myton, Duchesne
County.

DrAINAGE AREA.—Not measured. ‘

RECORDS AVAILABLE.—December 1, 1917, to September 30, 1918.

Gaer.—Vertical staff on right bank fastened to column of flume of Gray Mountain
canal; read by Anthon Tucker.

DISCHARGE MEASUREMENTS.—Made by wading. High water can be measured from
highway bridge, 25 feet upstream.

CHANNEL AND coNTROL.—Bed composed of hard clay; apparently permanent. No
well-defined control. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.85 feet on June 22
(discharge not determined); minimum discharge zero at various times during
year. |

Ice.—Stage-discharge relation alfected by ice.

Diverstons.—Station is below all diversions,

REecuLATION.—None except that caused by numerous small diversions above.

Accuracy.—Stage-discharge relation permanent during year except as affected by
ice January 10-17 and January 23 to"February 25. Rating curve well defined
below 15 second-feet; no measurements of discharge have yet been made at higher
stages. Gage read to hundredths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records good.

Discharge measurements of Antelope Creek near Myton; Utah, during the year ending
Sept. 30, 1918.

Gage Dis- ‘ Gage | Dis-
Date. Made by— height. | charge. || Pate: . Madeby— height. | charge.
Feet. | Sec.-ft. i Feet. | Sect.
Nov. 25 | E. 8. Borgquist........ 7.56 | © 11,6 || June 19 | A.B. Purton........... 6. 55 a0.2
Feb. 10 | J.J. Sanford........... 7.55 82| July 31| J. W.Bones....ooue.... 6.865 0.2
Apr. 10 | R.P. Flagel...........|........ ]

e Estimated.
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Daily discharge, in second-feet, of Antelope Creek near Myton, Utah, for the year ending
Sept. 30, 1918.

Day. Dec Jan. | Feb. | Mar. | June. | July. | Aug. | Sept.
11 8.0 5.9 19 0.4 0.0
11 9.0 6.2 1.9 .0 .0
11 9.0 4.8 6.2 .0 .0
7.8 9.0 b 3 2 PR .0 .0
7.8 9.2 3.3 4.8 .0 1.7
8.0 8.8 2.5 3.5 .4 2.5
8.8 8.4 17 .5 .4 L0
a8.0 8.6 1.0 5 4 .0
7.1 7.1 al.0 .4 .0
8.4} al.0 .4 .0
7.5 b 3N 0 2 DO F .4 .8
8.8 %?1» 7.5 i g
9.0 O . .
g0lf O 0| 38 55 4 '8
8.8 3.5 4.4 .4 .1
8.8 3.4 4.4 4 .1
9.2 3.5 4.4 .4 .1
12 8. 3.8 4.2 .4 .1
11 8.0 3.5 3.5 .4 .1
11 7.8 3.4 . 3.0 .0 .1
11 7.1 3.5 .1 2.5 .0 .1
11 6.6 b 2 3N PN 2.5 .2 .8
9,0 B PR L7 .2 .8
10 2.1 5.5 1.0 2 .5
11 ] 19 2.7 10 .2 .5
9.6 1.4 2.0 1.0 .2 .8
9.2 1.4 1.8 1.0 .0 .8
9.6 10. 17 1.0 .0 .8
9.0 a.6 L7 1.0 .0 .0
9.0 a. 4 L7 L0 .0 .0
9.4 6.2 ... .4 N1 1 IR

aInterpolated.

N

NoTE.—Braced figures show mean discharge for periods indicated when stage-discharge relation was

affected by ice; estimated from one discharge measurement, weather records, and observ

snotes. Creek

practically dry April 1 to June 18. For days of missing discharge June 22 to July 13 stage was above

limits of rating table as at present determined; water also overiopped gage July 4, 9, and 13.

Monthly discharge of Antelope Creek near Myton, Utah, for the year ending Sept. 30, 1918.

. Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
DeCeMDT. ..« i oveitianieianatataataaaaeeamaenanaaaaenas 12, 71 0.41 579
BE:D 110 ) O ORI, 9.2 [ceeniiianaan 771 474
S0 g E:Y o PRI R 6. 87 381
.2 o ) NN 6.2 .2 2.70 166
BN 1 ] . .0 .23 14
September........ cvemmacecerenaeas eeeenntearaeaean 2.5 .0 .47 28

Note.~See footnote to table of daily discharge.
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LAKE FORK NEAR ALTONAH, UTAH.

Locarion.—In 8. { sec. 32, T. 1 N., R. 4 W,, a quarter of a mile below heading of
United States Lake Fork canal and 4} miles northwest of Altonah, Duchesne
County.

DraNAGE AREA.—Not measured.

REcorps aAvamLaBLE.—QOctober 15, 1917, to September 30,1918. June 4 to September
18, 1917, station maintained three—elghths mile upstream; records not directly
comparable, as United States Lake Fork canal diverts water between stations.

GaeE.—Stevens continuous water-stage recorder on right bank; installed October 15,
1917; inspected by Warren Foote and W. R. Preece.

DiscHARGE MEASUREMENTS.—Made from cable near gage or by wading.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel;, somewhat shifting.
No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage durmg year, from water—sta.ge recorder,
4.24 feet at 4.30 a. m. June 11 (discharge, 2,000 second-feet); minimum discharge
not determined.

Ice.—Stage-discharge relation affected by ice.

Drversions.—Above all diversions except Farnsworth canal, Payne canal, and
United States Lake Fork canal. Records of these canals for the irrigation season
accompany records for this station.

REGULATION.—A number of small lakes on the headwaters have been developed to
store about 5,000 acre-feet.

ACCURACY. ——Stage—dlscharge relation not permanent; shifted October 15 to December
4, and June 2. Rating curves poorly defined. Operation of water-stage recorder
unsatisfactory as indicated in footnote to table of daily discharge. Daily dis-
charge ascertained by applying torating table mean daily gage height determined
from inspection of recorder graph; shifting-control method used October 15 to
December 4. Ro2cords fair.

Records of discharge of Farnsworth, Payne, and Umted States Lake Fork canals
for the irrigation season are published herewith to supplement the records of flow
at this station, as these are the only diversions in the Lake Fork basin above this
station. The records of daily discharge of these canals were furnished by C. C. Jacob,
Federal court water commissioner. Following these records is a table of combined
flow showing total run-off of Lake Fork including diversions.

Discharge measurements of Lake Fork near Altonah, Utah, during the year ending Sept. 30,

1918.
Gage Dis- - Gage Dis-
Date. Made by— height.| charge. | Date- [~ Madeby height. | charge.
! Feet. | Sec.-ft.
I(\}ct. %(5) E. sdBorgquxst }&ay gg €. C. Jacob. %&:’; égg
ov. 30 |.....dO........ une .vas .
Feb. 11| J.7. Sanford July 8 . Tacob ceeo| 1.52 193
May 14 | C. C. Jacob.. Aug. 1 Jacob and Bones....... 1.22 132

« Stage-discharge relation affected by ice.
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Daily discharge, in second-feet,

Sept. 30, 1918.

of Lake Fork near Altonoh, Utah, for the year ending

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
154 96 95 250 205 134 116
156 96 100 280 191 135 118
156 96 102 475 189 136 120
150 93 104 640 181 136 122

82 155 828 172 137 124

87 192 | 1,000 185 138 127

92| 196|1,080 | 196| 139 130

96 218 | 1,190 194 139 132

96 244 | 1,420 217 139 134

9| 224|1,58 | 278| 139 127

96 204 | 1,580 315 139 120

96 184 | 1,380 251 139 113

96 165 | 1, 284 139 112

96 145 | 1,230 358 139 112

90 95 165 | 1,150 282 139 112
o %1 95| 205|110 27| 139 114
145 95 203 | 1,080 248 130 115
95 201 9 227 126 123

93 198 | 1,000 210 124 124

82 210 194 122 125

82 264 640 185 120 126

82 246 550 178 118 127

82 250 176 117 128

93 348 450 170 116 129

119 348 410 165 115 130

114 330 350 160 114 130

111 280 298 154 113 125

105 235 260 148 112 123

99 198 243 139 110 123

95 222 220 130 112 122

....... 222 |....... 130 114 |.......

Nore.—Braced figures show mean discharge for periods indicated when stage-discharge relation was
affected by ice. No gage-height record, discharge interpolated, Apr. 6, 7, May 10-13, 17, 18, July 24, 25,
27, 29, Aug. 2-6, 8, 10-15, 18, 19, 21-28, 30, 31, Sept. 1-3, 5-8, 10, 11, 13, 14, 16, and 19-25.

Monthly discharge of Lake Fork near Altonah, Utah, for the year ending Sept. 30, 1918.

Discharge in second-feet.
Month. R;l;e'%geéfl
Maximum. | Minimum, | Mean.
143 4,820
147 8,750
146 8,980
110 6,760
90.0 5,000
95.0 5,840
95.0 5,650
........ 208 12,800
804 47,800
July.... 358 130 205 12,600
August.... 139 110 128 7,870
Seplember. ..o i ieeeeaeae.a- 134 112 123 7,320
N T T o [ RN RPT A RPN 134,000
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Daily discharge, in second-feet, of Farnsworth canal for the irrigation season 1918.

Day, May. | June. | Aud | Sept. Day. May. | June. | Aug. | Sept.

Note.~Canal dry June 19 to Aug. 24.

Monthly discharge of Farnsworth canal for the irrigation season 1918.

|
| Discharge in second-feet.
) Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
66 0 34.0 2,090
110 0 60.5 3,600
0 0 0 0
32 0 5,71 351
45 16 37.2 1,480
110 0 26.5 7,520

Day. | May. | June.| July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
l....... 5 29 38 11 8 31 60 50 b N P
2ceiann. 2 31 38 10 8 36 67 47 24 |........
: 2 47 37 11 7 42 61 35 24 |........
4....... 4 62 36 11 10 41 70 34 24 |....... .
i S 4 69 36 11 13 41 67 32 24 [.o......
[ 7 72 34 11 13 38 41 30 24 ...,
Toeennnn 24 75 25 11 13 35 41 29 24 |o.ooo...
8eeennnn 21 75 21 11 13 39 41 32 24 j........
9..... . 18 75 21 11 12 42 41 25 18 ...

10....... 28 75 21 11 12 47 44 18 1B,
....... 34 0 32 11 11 46 47 18 15 .. ...
12....... 34 0 46 23 10 45 41 18 2.
13....... 34 0 48 24 10 41 41 19 12 L.,
4....... 31 53 50 24 9 38 41 17 10 f........
15....... 29 60 24 8 35 41 B 8|ee....

32 ..., 14 -2 P, .
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Monthly discharge of Payne canal for the irrigation season 1918.

Wischarge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
. PPN 47 2 29.2 1,800
June. 75 0 48.9 2,910
July 53 13 312 1,920
Augu 24 8 16.2 996
September 13 7 10.5 311
The Period. ... o.eeie it ciaieaaeaaeraeaanns 75 0 29.0 7,940

Daily discharge, in second-feet, of United States Lake Fork canal for the irrigation season

1918.

Days | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
) N 19 84 106 75 42 1/ 16....... 84 140 112
2....... 26 90 118 76 4 || 17....... 90 135 106
[ FOUU 33 106 126 76 47 || 18. . ..t 92 130 84
L: SR 40 124 134 76 50 || 19....... 85 130 92
[ O 52 146 143 76 50 |1 20....... 78 130 100
[, 64 156 124 76 50 11 21....... 94 129 110
Teennnne 60 156 95 76 51 || 22....... 106 127 100
| . 57 155 99 76 51 || 23....... 104 125 84
9. ...... 42 154 104 76 52 || 24....... 105 124 78

10....... 86 154 108 74 52 11 25.... .. 112 118 73
82 153 106 72 30 || 26....... 116 143 73

78 153 108 70 30 || 27....... 112 143 72

75 152 109 68 31 |{28....... 108 136 71

82 150 110 66 32 29....... 95 127 76

74 145 112 64 32 |[30....... 84 118 81

3l....... 84 |........ 75

Monthly discharge of United States Lake Fork canal for the trrigation season 1918.

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

116 19 78.0 4,800
156 84 134 7,970
143 71 99.6 6,120
7 37 59.0 3,630
52 30 42.9 1,280
156 19 87.1 23,800
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Total monthly discharge of Lake Fork (including diversions) near Altoneh, Utah, for the
year ending Sept. 30, 1918.

Discharge in second-feet.

Run-off in
Month. ; acre-feet.

Maximum. | Minimum.{ Mean.

OCtODOT . et e 150 130 143 8,790

DAL 251 111 0Y ) R 158 132 147 8,750
7T 11107 PPN PP PPN 146 8,980
.. 110 6,760
90.0 5,
95.0 5,840
95.0 5,650
349 21, 500
1,050 62, 500
336 20,700
e 209 12, 900
September. . ceen 174 10, 400
R 1T 0T Y 1,920 |oeeeenannnns 240 178, 000

LAKE FORK NEAR MYTON, UTAH.

LocatioNn.—In sec. 21, T. 3 S., R. 2 W., Uinta special base and meridian, 100 yards
below highway bridge, half a mile above confluence of Lake Fork with Duchesne
River, and 3} miles northwest of Myton, Duchesne County. From 1900 to 1903
this station was known as ‘‘Lake Creek at mouth.”

DRAINAGE AREA.—468 square miles (measured on topographic maps).

REcorDs AvarLABLE.—July 3, 1900, to December 31, 1903; June 13, 1907, to Novem-
ber 30, 1910; July 26, 1911, to September 30, 1918.

GaGE.—Inclined staff installed September 13, 1912, on left bank at cable; read by
Taylor Beasley and Anton Verholz. Description of gages used prior to 1912
given in Water-Supply Paper 459.

DiscEARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Banks perpendicular and comparatively high. Bed com-
posed of gravel; somewhat shifting. Control permanent during year. Stage of
zero flow, about 0.9 foot.

ExTREMES OF pIscHARGE.—Maximum stage recorded during year, 6.05 feet at
7 a. m. June 11 (discharge, 1,740 second-feet); minimum stage recorded, 1.35 feet
Avugust 31 (discharge, 2 second-feet).

1900-1903; 1907-1918: Maximum stage recorded, 9.4 feet June 22 and 23, 1917
(discharge, 4,350 second-feet); minimum discharge July 24, 1916, probably zero.

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

DiversioNns.—No diversions below station; several canals of the United States
Indian Office and some privately owned canals divert water above for irrigation.

RecuratioNn.—Flow affected by irrigation diversions above.

Accuracy.—Stage-discharge relation permanent during year except as affected by
ice December 7 to March 5. Rating curve well defined between 5 and 1,300
second-feet. Gage read to hundredths once daily except November 18-25.
Daily discharge ascertained by applying daily gage heicht to rating table except
for period when gage was Dot read and period of ice effect. Records good except
for periods estimated, for which they are fair.
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Discharge measurements of Lake Fork mear Myton, Uiah, during the year ending Sept.

30, 1918.

Gage Dis- y Gage | Dis-

Date. Made by— height. | charge. | LD8te: Made by— height. | charge.
Feet. | Secft. Feet. | Sec-ft.

Nov. 26 | E.S. Borgquist........ 2.87 88 | June 15 { A. B, Purton........... 5.02 | 1,180
Feb. 10 | J.T. Sanford...........| ¢2.92 117 | Aug. 5| J. W.Bones............ 1.35 2.5

a Stage-discharge relation affected by ice. R
Daily discharge, in second-feet, of Lake Fork mear Myton, Utah, for the year ending
Sept. 30, 1918.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. , May. | June. | July. | Aug. | Sept.
’ -
42 61 5 17 37 20| 42 5 4
42 61| 103 . 20 5 1 48 7 5
42 68 99 65 14 7 28 42 5 4
32 68 73 17 7 54 54 7 5
32 68 83 20 14 84 32 3 452
24 68 73 76 20 68 | 148 28 4 412
24 68 20 48| 284 24 5 174
2 76 124 17 76| 598 20 7 664
24 76 76 32| 113 80 24 9 42
24 61 68 37 321,260 | 113 7 32
24 68 76 54 61 | 1,740 32 12 28.
24 68 124 48 14 | 1,500 | 234 17 12
2 7 88 54 911,680 | 203 14 9
20 76 50 53 32 71,260 | 188 17 12
20 76 75 80| 20 28 75,130 | 174 24 14
16, eeeeaannn. 28| 76 66| 24 9 1,000 148, 20 12
Ey U 24 76 66 28 7 902 124 24 14
180 ciieiianans 24 61 37 12 87| 13, 17 24
19 .. 24 66 24 51 664 103 20 32
200 ieeaaann 24 44 17 5| 852 76 17 28.
3 PO 32 84 32 20 2 710 61 14 28
> 37 42 17 74 337 42 12 28
F I 32 ! 37 14 5| 492 28 9 579-
24,100 T 2 ‘ 48 9| | a2| 2! 12| 234
25 eeeanann 24 24 14 93| 337 2 9 42
|

D F, 2 o1 20 12 371 284 281 7 37
27, Ll 24| 88 17| 14| 32| 18| 24| 5 32
2 S 28 12 9 241 103 4, 5 24
P IR 12| 124 20 7 14 42 12 4 24
30, eeaminnenans 61 17 2 9 48 7 1 3 28.
E) SRR 61 |....... 17 |....... 24 ..., 9 | b I

Note.—Braced figures show mean discharge for periods indicated; estimated from discharge measure-

ments, weather records, and observer’s notes.

Monthly discharge of Lake Fork near Myton, Utah, for the year ending Sept. 30, 1918.

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

October.............. 61 20 30.2 1, 860+
November 124 78.5 4,670
OIS 41T T RPN SO, 77.4 760~
January. 50.0 3,070
February .. 80.0 4,440
March... 2 54.9 3,380
April.. 7 23.3 1, 390
ay... 3 26,2 1,610
June. . 4 595 35, 400
Jaly...ooooooeiiioiiil. 7 67.8 4,170
August...o.ooeiiaian... 2 10.4 640
S5 o3 11T S 664 4 101 6, 010/
The Year.....cceuutm i iiireiaeieaaaiaaaaaeanaanns 1,740 2 98.6 71, 400
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TUINTA RIVER NEAR WHITEROCKS, UTAH.

LocaTioNn.—In SE. 1 sec. 31, T. 2 N., R. 1 W., Uinta special base and meridian,
200 feet below Pole Creek bridge on road to government sawmill, in Duchesne
County, 10 miles northeast of Whiterocks, Uinta County. Pole Creek enters on
left a short distance above station.

Dramvage AREA.—Not measured.

RECORDS AVATLABLE.—November 5, 1917, to September 30, 1918,

Gage.—Stevens continuous water-stage recorder on right bank; installed November 5,
1917; inspected by Mrs. W. H. Koehler.

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

CHANNEL AND CoNTROL.—Bed composed of boulders and gravel; apparently fairly
permanent. No well-defined control. Banks low but probably not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.92 feet at 2 a. m.
June 11 (discharge, 1,150 second-feet); minimum stage recorded, 3.86 feet at
11.30 a. m. April 19 (discharge, 54 second-feet).

Ice.—Stage-discharge relation affected by ice.

DiversionNs.—Above all diversions except Cedar View canal, which diverts from
right a quarter of a mile above station. Records of discharge of this canal for the
irrigation season accompany records for this station.

ReeuraTION.—None.

Accuracy.—Stage-discharge relation changed during winter; affected by ice Decem-
ber 21 to March 6. Rating curves fairly well defined between 60 and 600 second-
feet. Operation of water-stage recorder satisfactory except December 21 to April
24, during which period weekly staff gage readings were obtained. Daily dis-
charge ascertained by applying to rating table mean daily gage height determined
by inspecting recorder graph. Records fair.

Records of discharge of Cedar View canal for the irrigation seagson are published with
this station to supplement the records of flow at the station, as thisis the only diversion
in the Uinta River basin above this station. The records of daily discharge of this
canal were furnished by C. C. Jacob, Federal court water commissioner. Following
these records is a monthly table giving combined flow of Uinta River and canal, which
is total flow of river.

Discharge measurements of Utinta River near Whiterocks, Utah, during the year ending
Sept. 30, 1918.

Date. Made by— ke | s, | Date. Made by— roie | cacse,

. Feet. | Sec.ft. Feet. | SecAi.

Nov. 27 | E. 8. Borgquist........ 4,00 100 || Aug. 2| J. W. Bones............ 4,46 270

Feb. 13 | J.J. Sanford........... a 3,96 69 27| C.C.Jacobd. .. ...... 4.22 143
Apr. 15 | R. P. Flagel........... 3.92 64

o Stage-discharge relation affected by ice.
b Water commissioner.
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Daily discharge, in second-feet, of Uinta River near Whiterocks, Utah, for the year ending
Sept. 30, 1918.

Day. Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
108 67 90 399 299 247 128
108 . 69 100 470 299 252
112 72 115 581 337 237 138
100 60 74 138 659 337 232 146
118 76 158 778 315 247 162
102 76 170 824 262 154
115 60 76 178 890 310 237 138
118 61 76 213 890 299 237 138
113 62 76 213 956 343 262 158
108 64 76 213 988 | 458 232 135
105 65 76 204 956 | 488 222 125
102 66 76 200 923 ! 452 252 122.
102 68 76 200 824 } 550 250 118
100 69 78 254 824 738 248 115
100 68 70 64 308 824 581 247 115
98 70 70 62 362 758 . 531 213 131

98 70 59 417 824 | 500 191 122
100 69 56 428 646 | 446 182 115
95 69 54 382 679 | 411 174 112
95 68 58 428 679 i 388 159 -108.
68 63 464 679 476 166 105
68 67 464 600 482 158 122
67 71 464 692 428 150 299
66 76 562 626 354 146 222.
65 80 562 519 348 142 187
90 64 80| s31| 40| 304] 142 162
62 80 470 428 283 146 150
61 80 382 399 262 142 142
60 80 332 354 247 135 138
62 85 337 304 242 128 138
64 ........ 337 [cenennn. 242 125 f....... -

NoTE.—Braced figures show mean discharge for periods indicated; estimated from one discharge meas-
urement, weather records, and observer’s notes. From Mar. 7 to Apr. 24 gage was read Mar. 7, 15, 22,
29, Apr. 5, 12-15, 19; discharge interpolated for intervening periods. Discharge interpolated Ded. 9,
May 14-16, Aug. 13 and 14.

Monthly discharge of Uinta River near Whiterocks, Utah, for the year ending Sepi. 30, 1918..

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
NOVEIIDET 5-80. ..o meeieieiaieeeeeeerannnnnnnnnnnns 131 12 122 6, 290°
DeCOMbET .« eenmeeneaanenanaaaneanaanns 99.6 6,120
............ 70.0 4,300
............ 68.0 3,780
.......... 64.5 | ° 3,970
72.0 4,280
312 19, 200
681 40, 500
July... . 389 23, 900
AUZUSt- e iie i aans . 199 12,200
September. . ..o iiiiiiciaaaaaeas 142 8,450
The period. ... .coiuiimieiiiiiiianniiarancnannaafomnaneseena]aemeineenennaeenananas 133, 000
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Daily discharge, in second-feet, of Cedar View canal for the irrigation season 1918.

Day. | Apr. | May. | June. | July. | Aug. “ Sept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.
2 15 22 5 } 5 3 29 21 4 ...,
2 17 8 5 5 8 30 20 4| ...
2 22 8 5 5 16 29 20 3 een-n -
2 31 8 5 5 18 29 20 1 O,
2 32 8 5 5 18 29 20 [ 2 PR
12 3 8 5 51 21..... 11 22 29 20 3
13 2 [} 5 5] 22..... 11 22 33 20 3
13 2 6 4! 51 23..... 11 2 39 20 3.

3 2 6 4. 51 24..... 11 23 38 20 4 1.
3 2 13 4 5 25..... 11 24 36 20 5.
3 2 21 4! 5 24 34 20 5
3 11 20 4| 5 24 33 20 5
3 31 21 4 6 23 32 19 5
3 31 23 4 6 22 28 19 5
3 31 21 4 6 17 23 19 5
12 ..., 12 5
|
Monthly discharge of Cedar View canal for the irrigation season 1918.
Discharge in second-feet.
Run-off i
Month. acre-feet.
Maximum. | Minimum. | Mean.

11 2 7.09 155

24 2 11.8 726

39 2 23.5 1,400

23 6 16.4 1, %o

5 3 4,26 2

[ 5 5.20 155

39 2 12.5 3,710

Combined monthly discharge of Uinta River and Cedar View canal near Whiterocks, Utah,
Jor the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off 1n
Month, acre-feet.
Maximum. | Minimum. f Mean.
|
November 5-30............. Ceteeteieieiasetenannacanan, 131 102 122 6,200
99.6 6,120
70.0 4,300
68.0 3,780
64.5 3,970
74.6 4,440
324 19,900
705 42,000
405 24,900
203 12, 500
145 8,630
THE DT ve o eoeeeemeeemeeeaeeneennneeneecnns s } ............ } ......... 137,000
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WHITEROCKS CREEK NEAR WHITEROCKS, UTAH.,

Locarton—In SE. § sec. 19, T. 2 N., R. 1 E,, Uinta special base and meridian, 6
miles north of Whiterocks, Uinta County. United States Whiterocks canal
diverts from left side a quarter of a mile above, and Farm Creek canal from right
side about 600 feet below station.

DRAINAGE AREA.—Not measured.

REcorDs AVAILABLE.—November 8, 1917, to September 30, 1918.

GAeE.—Stevens continuous water-stage recorder on right bank; installed November
8, 1917; inspected by Mrs. W. H. Koehler,

DiscHARGE MEASUREMENTS.—Made by wading or from cable near gage.

CHANNEL AND CONTROL.—Bed composed of boulders and gravel; shifting during
high water. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
5.45 feet at 11 p. m. June 4 (discharge, 535 second-feet); minimum stage recorded,
3.55 feet March 29 and April 5 (discharge, 28 second-feet).

Ice.—Stage-discharge relation affected by ice.

Drversions.—Above all diversions except United States Whiterocks canal, which
diverts from left bank just above station.

REeguraTiON.—NoOne.

Accuracy.—Stage-discharge relation changed during winter; affected by ice Decem-
ber 9 to March 14. Rating curves well defined between 30 and 150 second-feet,
and fairly well defined up to 350 second-feet. Operation of water-stage recorder
satisfactory except as indicated in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table mean daily gage height deter-
mined from inspection of recorder graph. Records good.

Records of discharge of the United States Whiterocks canal for the irrigation season
are published with this station, as this is the only diversion in the Whiterocks Creek
basin above this station. The records of daily discharge of this canal were furnished
by C. C. Jacob, Federal court water commissioner. Following these is a monthly
table giving combined flow of creek and canal which is total flow of Whiterocks
Creek.

Discharge measurements of Whiterocks Creek near Whiterocks, Utah, during the year ending
Sept. 30, 1918.

Ga Dis- Gage | Dis-
Date. Made by— height.| charge. || D8t Made by— hel%it. charge.
|l
Feet. | Sec.ft. Feet Sec.-ft.
Nov. 28 | E. 8. Borgquist........ 3.67 40.8 || Apr. 16 | R. P. Flagel........... 3.64 3.3
Feb. 13 | J.J. Sanford........... a3.65 33.5 | Aug. 3| J. W.BODES.ccccvrannsn 414 104

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of W hiterocks Creek near W hiterocks, Utah, for the year ending
Sept. 30, 1918.

Day. Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
41 28 34 325 106 106 47
39 28 33 399 100 104 48
41 28 37 453 130 93 54
33 28 47 471 136 93 62
41 28 65 435 123 106 69
37 29 74 382 118 106 66
40 34 29 82 399 199 100 59
38 30 89 382 214 97 57

30 87 382 e 210 104 62
31 78 417 @ 206 89 54
31 74 417 | a202 50
32 62 382 199 97 49
32 60 364 364 87
38 33 78 329 453 03 47
32 31 126 319 360 102 48
32 34 32 30| 10| 33[ 302 82 56
31 31 205 312 272 71 48
31 29 218 262 443 64 44
30 29 199 249 205 60 44
30 29 246 249 196 56 44
29 29 278 288 272 53 43
29 29 246 252 262 57
29 30 278 295 205 57 170
29 30 399 329 182 53 143
" 29 30 399 233 182 48 1
28 30 346 187 167 40 84
28 30 262 166 143 a4l 72
28 30 205 143 130 a42 66
28 29 156 126 128 a43 62
28 30 182 118 118 43
........ 278 |eeeunen. 111 44 el

a Interpolated.

Nore.—Braced figures show mean discharge for period indicated; estimated because of ice, from one
meter measurement, weather records, and observer’s notes. Gage not read Mar. 16-21, 23-28, 30, 31, Apr.
1-4, 6-11, July 9-11, Aug. 27-29; discharge interpolated.

Monthly discharge of Whiterocks Creek near Whiterocks, Utah, for the year ending Sept.
30, 1918.

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

Maximum. | Minimum. | Mean.

November 8-30..... S teeaenaeens 2,160

82375—wsp 479—22——5
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Dazly discharge, in second-feet, of United States Whiterocks canal for the irrigation season

1918.

Day. | Apr. | May. | June. | July. | Aug. | Sept. | Day. | Apr. | May. | June. | July. | Aug. |Sept.
6 11 33 25 23 14 6 28 42 16
11 32 24 18 14 28 43 16
12 31 23 18 14 6 29 45 15
13 34 23 18 14 6 29 4 15
14 38 23 18 141 20..... 6 30 45 15
6..... 15 41 24 18 14 ]| 21..... 6 33 46 15
Teeunn 17 41 24 19 14 || 22..... 6 36 45 16
8..... 6 18 41 24 19 14 1 23..... 6 38 44 21
9..... 19 41 23 19 14 3 24, ... 6 30 44 22
10..... 20 42 26 19 13 (1 25..... 6 22 43 23
... 21 42 25 18 15| 26..... 10 23 41 23
12..... 22 45 24 19 16 || 27..... 10 24 39 23
13..... 23 4“4 21 19 16 | 28..... 10 25 34 23
4..... 24 44 18 19 17 11 29..... 10 25 31 22
15..... 26 42 16 19 17 4| 30..... 10 26 29 22
[ 3 IR PO 30 [....... 22

Monthly discharge of United States Whiterocks canal for the irrigation season 1918.

Discharge in second-feet.

Run-off in
Month. acre-feet.

Maximum. | Minimum, | Mean.

- 3¢ 1 N 10 |eeeenena..s 6. 67 397
E:) R 38 11 23.3 1,430
June.......... 46 29 40,2 2,390
July.......... 26 15 21.0 1,290
August__.... ¢-- 23 14 18.3 1,130
September 1-15.. . 17 13 4.7 436
Theperiod.... .. ...t 46 1... 21.2 7,070

Combined monthly discharge of Whiterocks. Creek and United States Whiterocks eanal near
Whiterocks, Utah, for the year ending Sept. 30, 1918.

Discharge in second-feet.

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

November 8-30. . .....oiuiiimataiii e e aeraaaannnnn 53 41 47.3 2,160
December 37.5 2,310
January.... 32.0 1,970
February. .. 34.0 1,890
Mareh...... 3L5 1,940
April....... 36.4 2,170
May........ 188 11, 600
June........ 354 21, 100
July........ 229 14, 100
August..... 93.1 5,
September. . 70.9 4,220

The Period. .....ooneiiniiiiiaiie e ieineereeenloceaeneena]oeeeceeaeeadaacaeanans 69,200




SURFACE WATER SUPPLY, 1918, PART IX. 61

PRICE RIVER BASIN.
PRICE RIVER NEAR HELPER, UTAH.

Location.—In sec. 36, T. 13 S., R. 9 E., at ford 300 feet west of Denver & Rio Grande
Western Railroad main line at settlement locally known as Spring Glenn, 2 miles
south of Helper, Carbon County, 1 mile above diversion dam of Price River Irri-
gation Co., and 4 miles below White Creek.

DRrAINAGE AREA.—bH30 square miles (measured on topographic maps).

RECORDS AvAILABLE.—February 21, 1904, to September 30, 1918.

Gaae.—Vertical staff on left bank; installed July 16, 1907, to replace old chain gage
washed out April 11, 1907; read by D. S. Rowley. A temporary gage was read
June 23 to July 15,1907,  All gage heights beginning June 23, 1907, are referred to
datum 0.7 foot above that of original chain gage.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

'CHANNEL AND CONTROL.—Bed of the stream composed of gravel and fine sand. Con-
trol is a riffle immediately below ford; shifts occasionally during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.60 feet at 9 p. m.
September 22 (discharge, 1,700 second-feet); minimum stage recorded, 2.08 feet
on August 24, 25, 31, and September 3 (discharge, 14 second-feet).

1904-1918: Maximum stage recorded, 8.43 feet at 9 p. m. June 25, 1917, deter-
mined by leveling from hub set at high-water mark (discharge determined from
extension of rating curve, 8 500 second-feet); minimum stage recorded, 3.1 feet
(old chain gage) during December, 1905, and January, 1906 (discharge, 4 second-
feet).

Toe.—Stage-discharge relation affected by ice for short periods.

DiversioNs.—Main diversions from Price River are below station.

Recurarion.—Flow of river was affected by storage at Mammoth reservoir (capacity,
about 10,000 acre-feet) of Price River Irrigation Co. on Gooseberry Fork, 40
miles above station, until after June 24, 1917, when dam broke.

Accuracy.—Stage-discharge relation changed July 9, and also during the winter;
affected by ice for one or two-day periods December to February. Rating curves
well defined. Shifting-control method used November 21 to March 1 and
July 9. Gage read to hundredths usually once a day, occasionally twice a day.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records good.

Discharge measurements of Price River near Helper, Utah, during the year ending Sept.

30, 1918.
; Ga; i

. ge Dis- - Gage | Dis-

Date. Made by- height. | charge. Date. Made by height. | charge.
|

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

Nov. 20 | Sanford and Jordan....| 2.14 33.8 || May 24 | W.B. Maughan..._._.. 3.01 353

Feb. 19 | J.J. Sanford........... 2.14 44,4 || June 12 | A. B, Purton..........| 2.42 110
Apr. 30 | R. I’. Flagel........... 2,57 151 July 6| W, B. Maughan........ 2.16 | © 47.7
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Daily discharge, in second-feet, of Price River near Helper, Utah, for the year ending
Sept. 30, 1918. 4

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
46 43 41 45 40 40 176 147 231 37 23 29
50 40 41 45 41 38 160 194 201 35 26 19
50 40 41 38 40 45 140 205 194 53 29 14
46 40 28 45 36 59 109 222 182 55 21 %
46 40 33 45 38 73 103 201 171 64 4 46
46 40 87 43 40 68 90 296 167 50 21 22
50 37 32 40 |~ 59 93 317 153 48 24 24
50 40 29 46 43 136 |, 87 338 153 38 24 235
46 37 43 35 64 87 327 147 350 24 39
46 37 50 30 34 59 112 301 147 76 22 33
46 37 42 24 40 64 140 121 57 69 26

37 40 32 46 98 147 218 115 69 49 22
46 37 45 41 43 64 150 214 124 966 24 21
50 37 46 40 52 147 121 136 81 21
46 37 46 38 40 127 239 109 118 57 21
46 34 40 45 64 109 268.7 112 74 43 21
46 38 40 55 93 206 106 67 29 21

48 33 45 40 48 82 80 3 182 61 19 18
46 35 35 40 41 87 82 348 65 15 430

38 41 41 41 87 98 348 109 65 15 272
46 38 45 41 40 93 109 348 100 53 14 79
50 38 50 40 39 103 121 348 ‘93 33 14 49
46 43 48 140 127 338 74 31 18 33
46 41 45 167 127 338 29 16 31
43 30 45 153 127 306 52 26 18 31
43 38 45 127 127 45 23 16 29
43 48 45 133 147 239 38 22 15 29
43 |....... 45 160 |.......| 222 |....... 23 14 |...... .

Note.—Stage-discharge relation affected %y;ice; discharge estimated: Dec. 11, 17, Jan. 10
27, 31, Feb. 1, 3,4, 9, 14,15, 20, 25, and 28.
18, Apr. 21, May 16, and Juns 26,

14,15, 21,22, 25,
ge not read; discharge interpoiated Jan. 29, Fep. 16, 24, Mar.

Monthly discharge of Price River near Helper, Utah, for the year ending Sept. 30, 1918.

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

OCtOber. . eeneneenennnnnnns e eeeeaeaa—neananaa- 50 43 46.1 2,830
November. . 48 29 37.4 2,230

December. . 50 28 .3 2,
January... . 46 24 40,3 2,480
February . 52 34 41.6 2,310
March... . 167 38 85.7 5,270
April.. . 175 77 115 6,840
ay. . 348 147 | 286 17, 600

June.. - 231 124 7,
July.. 966 22 93.5 5,750

August.... 69 4 26.8 1,
BT o372 (10T 430 14 56. 6 3,370
The year...... [, ceterecseceesanaeans 966 14 83.2 60,200
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FISH CREEK NEAR SCOFIELD, UTAH.

LocatioNn.—Insec. 10, T. 1

at Hale and about 5 mi
DRAINAGE AREA.—Not me:
RECORDS AVAILABLE.—NOY
Gace.—Stevens eight-day

bridge; installed Noven
DISCHARGE MEASUREMENTS

from road bridge 1 mil
CHANNEL AND CONTROL.—I
below gage forms contr
considerable overflow.
EXTREMES OF DISCHARGE.
7.45 feet at 8 a. m. M
not determined as it oc
Icr.—Stage-discharge relati
Diversions.—No informati
station.

2 8., R. 7 E., three-quarters of a mile above railroad siding
les northeast of Scofield, Carbon County.

asured.

rember 17, 1917, to September 30, 1918.

water-stage recorder on left bank 85 feet below railroad
nber 17, 1917; inspected by W. 8. Jensen.

y.—Made by wading or from railroad bridge near gage or
e upstream.

Bed composed of sand and gravel.
1; shifting during high water.

Riffle a short distance
Banks not subject to any

—Maximum stage during year, from water-stage recorder,
ay 24 (discharge, 345 second-feet); minimum discharge
curred during period of ice.

on affected by ice.

on. Probably some small diversions for irfigation above

ReguraTioN.—None since failure on June 24, 1917, of the Mammoth reservoir dam on

Gooseberry Fork, a tri

about 10,000 acre-feet 3
for irrigation near Price

Accuracy.—Stage-discharg|

June 1; affected by ice

Operation of water-stag

in footnote to daily-disg
rating table the mean d3

tion. Records good.

Discharge measurements of

butary of Fish Creek. This reservoir had a capacity of
ind was used by Price River Irrigation Co. to store water
e, Utah.

p relation for low stages changed during high water about
December 5 to March 28. Rating curves well defined.
p recorder satisfactory except for short periods as indicated
tharge table. Daily discharge ascertained by applying to
1ily gage height determined from recorder graph by inspec-

\F'ish Creek mear Secofield, Utah, during the year ending
Sept. 80, 1918.

Gage Dis- Gage | Dis-
Date. Made by— beight. | charge. || D2te- Made by— heig%xt. charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Nov. 17 | Sanford and Jordan...) 5.32 28,8 || May 24 | W.B. Maughan........ 7.43 341
20 | L. W. Jordan.......... 5.04 14,7 || June 12 | A. B. Purton.......... 6.14 17
Feb. 20 | J.J. Sanford........... o 5.60 22.1 {| July 6 | W.B.Maughan........ 5.40 35.3
May 3| R.P.Flagel........... 6. 57 189

a Stage-discharge relation affect¢
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Daily discharge, in second-feet, of Fish Creek near Scofield, Utah, for the year ending
Sept. 30, 1918.

Day. Nov. | Dec. | Jan. | Feb. | Mar., Apr. | May. | June. | July. | Aug. | Sept.
23 83 150 230 34 22 21
24 80 169 207 32 24 23
18 62 188 202 38 21 25
16 48 243 197 34|, 20 27

1 41 261 192 34 19 28
4
41 270 183 35 19 23
51 279 175 32 19 20
20 48 297 163 34 20
60 279 134 43 20 21
78 243 138 69 20 19
90 238 | 127 99 21 17
83 232 116 54 21 17
78 226 . 106 62 21 17
75 220, 101 78 26 17
15 58 261 99 47 29 17
52 288 102 39 22 17
16 47 288 96 34 19 17
38 306 88 31 19 16
37 306 98 30 19 15
42 326 105 35 19 16
6 48| 326| 96! 39| 18 16
40 60 326 74 37 18 16
72 335 72 35 17 60
80 335 71 17 34
94 326 58 28 17 24
95 316 52 26 17 20
92 297 46 24 16
94 261 42 21 17 20
....... 79 113 245 39 20 16
....... 82 132 234 35 20 17
....... 85 |..eceas| 223 |....... 20 19 |.......

NorEe.—Braced figures show mean discharge for periods indicated; estimated from one discharge meas-
urement, weather records, and observer’s notes.  No gage-height record, discharge interpolated, Nov.,
18,19, Mar. 30, Apr. 29 to May 2, May 11-13, June 11, Aug. 6-12, Aug. 30 to Sept. 4, Sept. 27-30.

Monthly discharge of Fish Creek near Scofield, Utah, for the year ending Sept. 30, 1918.

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

24.9 692
16.5 1,010
8.58 528
15,0 833
34.4 2,120
69,1 4,110

268 16,
115 6, 840
38.5 2,370

19.6 1,
21.4 1,270
The Period. . ..o uuneaee i aeiaeaieeenamaen]ecanaenaaas|emeraaramaaafaaaaeaans 37, 500

SAN RAFAEL RIVER BASIN.
HUNTINGTON CREEK NEAR HUNTINGTON, UTAH.

Locatron.—In sec. 6, T. 17 8., R. 8 E., at Cunha ranch, 7 miles northwest of Hunt-
ington, Emery County. Below all main tributaries except Fish Creek.
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DrAINAGE AREA.—158 square miles (measured on topographic maps).

REecorps AvamwasLE.—May 3, 1909, to September 30, 1918.

Gace.—Stevens continuous water-stage recorder on right bank, installed September
11, 1917; inspected by J. P. Brockbank. Original gage, vertical staff on right
bank at same site as present gage but at independent dattim, used May 3, 1909,
to October 6, 1912. Inclined staff gage at same site and datum, October 7,
1912, to April 29, 1913. Stevens continuous water-stage recorder on left bank,
100 feet upstream, used April 30, 1913, to September 9, 1917.

DiscmarcE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CoNTROL.—Bed composed of coarse gravel; shifts occasionally during
high stages. No well-defined control.

EXTREMES oF DISCHARGE.—Extremes for year ending September 30, 1918, uncer-
tain. See Accuracy.

1909-1918: Maximum stage from water-stage recorder, 6. 1 feet from 8 to 10
p.- m. May 23, 1914 (discharge, 1,200 second-feet); minimum discharge, 12 second-
feet, March 20-23, 1912.

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

Diversions.—Several small ditches divert from tributaries above station.

RecuLATION.—A small storage reservoir on Huntington Creek above the station
controls flow to slight extent.

Accuracy.—Operation of water-stage recorder not satisfactory owing to excessive
clogging of inlet pipe and filling of stilling well with mud. Discharge not ascer-
tained, as gage-height record is not an index of discharge.

Discharge measurements of Huntington Creek near Huntington, Utah, during the year
ending Sept. 30, 1918.

: Gage Dis- |- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Secft. Sec.-ft.
Nov. 21 | Jordan and Sanford....| 2.61 36.8 || May 25 304
Feb. 19 { J.J. Sanford 2.75 46.6 |l June 12 379
May 2| R.P. Flagel 3.48 140 July 12 118

HUNTINGTON CREEK NEAR CASTLEDALE, UTAH.

Locarron.—In sec. 33, T. 18 8., R. 9 E., half a mile below bridge on road to Green
River, 5 miles above mouth of Cottonwood Creek, and 6 miles east of Castledale,
Emery County.

DRAINAGE AREA.—325 square miles (measured on topographic maps).

RECORDS AvamwABLE.—May 12, 1911, to September 30, 1918.

GacE.—Stevens continuous water-stage recorder on right bank; installed May 2, 1913,
atsame datum as vertical staff gage which itreplaced; inspected by Rex Petersen.

DiscHARGE MEASUREMENTS.—Made by wading or from cable just below gage.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; somewhat shifting.
No well-defined control. Banks subject to erosion but not to overfiow. ‘

ExTREMES OF DISCHARGE.—Not determined for current year.

1911-1918: Maximum stage recorded, 11.3 feet September 8, 1913, when dam
above station broke (discharge estimated, 1,750 second-feet); minimum stage,
0.95 foot September 10, 1915 (discharge, 2.5 second-feet).

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

Diversions.—The station is below all diversions in Castle Valley.

REecuLATION.—Flow affected by irrigation in Huntington district.
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Accuracy.—Stage-discharge relation permanent during year except as affected by
ice from about December 15 to March 17. Rating curve fairly well defined

between 6 and 300 second-feet.

Discharge measurements of Hunti
e

Operation of water-stage recorder not satisfactory,
owing to silting up of stilling well except October 1 to November 21; hook gage
read to hundredths once weekly. Daily discharge ascertained by applying to
rating table mean daily gage height determined by inspecting recorder graph or
by applying hook-gage readings. Discharge not determined for days of no gage-
height record. Records fair.

ton Creek mear Castledale, Utah, during the year

ing Sept. 30, 1918.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec.t.
Nov. 21 May 25 | W. B. Maughan. 2.69 92
Feb. 19 June 13 | A. B, Purton... 2.34 64
ay . B. Maughan 3 .
May 2 July 12 | W. B. Maugh 41.6

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Huntington Creek near Castledale, Utah, for the year
ending Sept. 30, 1918.

Day.

Nov. | Dec.

Apr.

May.

June.

Sept.
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Monthly discharge of Huntington Creek near Castledale, Utah, for the year ending
Sept. 30, 1918.

Discharge in second-feet.

I Run-off in
Month, acre-feet.
Maximum. | Minimum. | Mean.
(87017 1T PN 36 20 25.0 1, 540
NOVEIIDOL - v e e aeiam et ecaaeearaeacnacaeaanaanans 32 25 27.7 1,650+

SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH.

Locarron.—In sec. 27, T. 22 8., R. 14 E., at county bridge near Tomlinson ranch,
on road from Green River to Hanksvﬂle 16 miles southwest of Green River,
Emery County.

Dramvace AREA.—1,690 square miles (mea.sured on topographic maps).

REecorps avamwasie.—May 5, 1909, to September 30, 1918.

Gage.—Vertical staff on downstream side of right bridge abutment; read by Louis
Presset.

DiscrarGE MEASUREMENTS.—Made from highway bridge at gage or by wading.

CHANNEL AND coNTROL.—Bed composed of mud and quicksand; shifting. Control
not well defined. Banks fairly high but left bank subject to overflow at extreme
floods.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.0 feet July 12
(discharge, 3,200 second-feet); minimum stage recorded, 1.9 feet September 1-3
and 18-21 (discharge, 20 second-feet).

1909-1918: Maximum stage recorded, 12.6 feet October 8, 1916 (discharge,
7,300 second-feet). Water standing in pools during August and September, 1910,
and August 13 to September 8, 1915.

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

Diversrons.—Below practically all diversions from San Rafael River. Main diver-
sions in basin are made from tributaries, for irrigation in Castle Valley.

ReeuraTion.—None,

Accuracy.—Stage-discharge relation changed in June and July; affected by ice
January 14 to February 23. Rating curves fairly well defined between 20 and
1,750 second-feet. Gage read to tenths once daily, except October 1-4. Daily
discharge ascertained by applying daily gage height to rating table except for
period when stage-discharge relation was affected by ice. Records good.

Discharge measurements of San Rafael River near Green River, Ulah, during the year
ending Sept. 30, 1918.

' Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge,
Feet, | Sec.ft. Feet. | Sec.ft.
Feb. 17 J.J. Sanford ........... @3.26 74,9 || Mar. 27 | W. B. Maughan........ 4.38 540
Apr. 29 | R. P. Flagel............ 2.22 35.5 || July 11 |..... T+ [ TP 6.00 1,300

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of San Rafael River near Green River, Utgh, for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
98 54 77 65 152 27 35 119 152 77 20
9% 65 7 77 119 35 35 77 190 77 20
94 65 90 54 90 44 35 104 152 85 20
92 77 90 77 28 152 4 27 152 712 44 27
90| 77 77 77 152 77 35 190 152 27 27
90 90 77 65 152 44 35 258 135 152 402
90 77 65 77 152 54| .170 258 119 258 152
65 77 54 77 135 44 190 402 589 234 135
65 65 54 90 119 44 190 712 402 152 119
65 65 54 65 152 54 190 | 1,190 436 152 90
54 77 44 77 14 135 | 1,440 152 | 1,090 | 2,270 135 77
54 77 44 Tl . 119 234 152 | 1,040 | 3, 258 54
54 77 35 65 152 190 104 | 1,040 629 592 4
54 77 35 119 152 135 940 | 2,850 152 35
54 77 35 104 190 119 940 | 1,290 135 27
44 90 35 104 77 135 | 1,090 799 152 27
44 90 44 75 119 35 119 799 190 190 27
54 77 44 104 35 135 629 436 152 20
54 77 65 90 27 152 549 402 135 20
54 ¥ 54 90 44 152 510 370 135 20
sa| | s W | 97| mo| smso| 9284 104 20
54 77 65 44 104 27 104 670 234 90 27
54 90 65 119 35 90 712 190 65 | 1,440
44 90 90 152 104 27 90 | 1,290 152 65 2
4 90 104 190 90 35 77 670 135 54 152
54 90 920 211 104 35 402 549 135 54 152
65 90 77 152 104 44 472 402 119 49 135
90 90 65 135 90 35 311 284 119 44 135
65 90 6511 |ee..... 27 35 152 234 104 35 27
54 7 [ R 27 27 135 152 90 27 27
65 [....... %0 ) |l 27 [eennnes "9 | ...... 90 27 ...,

 NoTE.—Braced figures show mean discharge for periods indicated; estimated, because of ice, from one
discharge measurement, weather records, and observer’s notes. Discharge interpolated Oct. 1-4.

Monthly discharge of San Rafael River near Green River, Utah, for the year ending
Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
93 44 64.8 3,980
% 54 79,0 4,700
104 35 63.9 3,930
. 56.0 3,440
.. 73.7 4,090
152 27 109 6,700
1,440 27 107 6,370
472 27 141 8,670
1,290 77 588 35,000
3,200 90 552 33,900
27 125 7,690
. 1,440 20 129 7,680
3,200 20 174 126,000
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COTTONWOOD CREEK NEAR ORANGEVILLE, UTAH.

LocaTioN.—In sec. 9 or 10, T. 18 8., R. 7 E., at Robert Johnson’s ranch, about 5 miles
northwest of Orangeville, Emery County.

DRrRAINAGE AREA.—240 square miles (measured on topographic maps).

Recorps avamwaBLE.—May 1, 1909, to September 30, 1918.

Gaae.—Inclined staff on left bank just below corral at ranch house and 300 feet above
cable; used March 22, 1910, to November 23, 1913, and May 24, 1914, to September
30, 1918; read by Robert Johnson. Datum raised 1.0 foot July 14, 1918, For
description of previous gages see Water-Supply Paper 459.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Bed rough; shifting. No well-defined control. Banks
fairly high but have been overflowed by the sudden floods, to which the stream is
subject. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.5 feet June 12
and 14 (discharge, 770 second-feet); minimum discharge probably occurred during
winter.

1909-1918: Maximum discharge recorded, 1,980 second-feet, September 7,
1913; minimum discharge recorded, 5 second-feet, September 21, 1910.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Two or threesmall ditches divert water above station, but main diver-
sions are below.

REcuraTiON.—None.

Acouracy.—Stage-discharge relation affected by ice November 30 to March 6. One
rating curve used prior to change in datum of gage on July 14; another used there-
after; both fairly well defined. Gage read to tenths four to six times weekly.
Daily discharge ascertained by applying daily gage height to rating table and by
interpolation for days when gage was not read. Records fair.

Discharge measurements of Cotionwood Creek mear Orangeville, Ulah, during the year
ending Sept. 30, 1918.

G

Date. Made by— hg'ag%:; Dis- Date. Made by— heig] et. charge.

.| charge.

. . Feet. | Sec.ft.

Nov. 22 | Jordan and Sanford....| 5.05 24.5 || May 26
Feb. 18 | J.J. Sanford........... @5.70 21.8 || June 13
May 1| R.P.Flagel........... 5.84 101 July 14

a Stage-discharge relation affected by ice.
b Datum of gage raised 1.00 foot.
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Daily discharge, in second -feet, of Cottonwood Creek near Orangeville, Utah, for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
45 23 38 97 288 166 60 30
38 23 32 166 323 166 58 29
32 23 38 193 359 157 56 29
32 23 25 32 193 400 149 56 35
32 23 27 193 400 141 56 43
32 23 32 193 594 141 94 35
32 23 27 30 286 594 141 70 29
32 23 27 253 541 141 47 29
32 21 27 32 222 625 141 47 29
32 19 30 45 208 709 166 48 40
32 19 32 54 193 709 193 50 50
32 19 32 50 180 770 257 51 60
32 19 30 45 166 594 321 148 60
32 23 27 45 166 770 140 245 60
32 22 20 25 45 166 594 121 51 60
32 2 220 18 23| 42| 253| s19| 121 47
32 19 24 38 222 102 47 60
32 21 26 32 222 444 102 45 60
27 23 27 32 254 382 102 43 48
27 23 38 38 286 321 102 39 36
27 23 35 40 304 359 102 39 25
27 25 32 42 321 359 102 39 42
27 23 27 45 406 356 86 39 60
27 23 30 54 491 263 | 79 39 60
27 23 32 97 491 238 72 39 51

23 35 79 413 222 72 39 4%
27 19 38 79 400 222 72 37 34
23 16 35 79 400 166 66 35 25
19 IR T R R P, 32 79 400 166 60 35 60
23 19 R 32 79 286 166 60 34 60
23 [coaenas L A P 1 3 253 |o.ennnn 60 32 |eaanes

Nore.—Braced figures show mean discharge for periods indicated; estimated, because of ice, from one
discharge measurement, weather records, and observer’s notes.

Monthly discharge of Cottonwood Creek near Orangeville, Utah, for the year ending Sept.

30, 1918.
Discharge 1n second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

29.9 1,840
2.5 1,280
20 1,230
18 1,110
2 1,110
29.3 1,800
47.6 2,830
267 16, 400
430 25,600
126 7,750
56.9 3, 500
4.7 2,660
92.6 67,100

. FERRON CREEK (UPPER STATION) NEAR FERRON, UTAH.

Locarion.—In sec. 1, T. 20 S., R. 6 E., a quarter of a mile below house at Peterson
ranch, 1} miles above grist mill, and 5 miles northwest of Ferron, Emery County.

DrAINAGE AREA.—150 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 6, 1911, to September 30, 1918.

GagE.—Inclined staff on right bank; installed September 13, 1911, to replace the
original vertical staff 165 feet upstream; read by Charles Carlson and Joseph
Peterson. ’

DiscHARGE MEASUREMENTS,—Made by wading or from cable 15 feet upstream from
gage.
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CHANNEL AND cONTROL.—Bed composed of sand and gravel; shifting. No well-
defined control. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.0 feet at 6 p. m.
September 22 (discharge from extension of rating curve, 700 second-feet); mini-
mum stage recorded, 0.18 foot at 9 a. m, April 6 (discharge, 6 second-feet).

1911-1918: Maximum stage recorded, 5.50 feetat4 p. m. June 1, 1914 (discharge,
1,100 second-feet); minimum discharge recorded, 1 second-foot, March 22 and
23, 1912,

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

DiversioNs.—Above all diversions except small ditch for Peterson ranch.

REecuraTION.—NoDE.

Accuracy.—Stage-discharge relation changed during high water September 22;
affected by ice December 1 to March 8. Rating curve used until September 21,
well defined between 12 and 400 second-feet; curve used after September 21, fairly
well defined. Gage read to hundredths once daily except October 22 to March 14
when it was read twice weekly. Daily discharge ascertained by applying daily
gage height to rating table. Records good.

Discharge measurements of Ferron Creek (upper station) near Ferron, Utah, during the
year ending Sept. 30, 1918,

Gage Dis- Gage Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sect. Feet. | Sect.
Nov. 22 0.32 11,2 || May 26 { W.B. Maughan........ 2.39 211
Feb. 18 .90 9.7 || June 13 | A. B. Purton..........| 2.90 314
May 1 1.05 54 July 14 | W.B.Maughan........ 1.46 83

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Ferron Creek (upper station) near Ferron, Utah, for
the year ending Sept. 30, 1918.

.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
21 13 17 52 194 73 50 32
20 14 16 58 205 71 48 29
20 14 15 229 281 73 48 31
20 13 20 87 326 70 48 308
20 13 15 13 153 411 64 47 32
20 13 6 153 64 47 32
19 13 24 140 354 64 47 32
18 13 26 154 510 58 44 31
18 13 19 140 440 56 41 31
17 13 36 127 317 67 47 30
17 14 23 54 87 330 48 41
17 14 24 28 87 313 52 90 29
16 13 20 31 140 299 48 41 29
16 13 15 28 140 308 71 205 29
15 13 25 26 154 263 80 4 28
15| sy 2 W 100 a5l g0l 1| 263| 18] 88 27
15 15 22 19 182 246 64 38 26
15 17 25 18 197 234 68 38 25
14 20 23 18 202 210 67 37 24
14 19 30 18 213 205 64 37
14 18 31 19 234 197 60 38 24
14 12 23 18 272 167 246 34 236
14 12 24 56 382 167 56 34 40
13 12 20 41 263 140 58 35 19
13 12 17 38 | -272 127 56 35 17
13 12 21 41 210 121 54 34 17
13 12 i8 41 197 115 48 34 16
13 12 18 35 182 92 48 34 13
13 12 L4 . 18 48 167 78 52 32 13
13 12 17 4 160 85 50 30 13
13 |....... ’ 17 feeee... 167 |....... 48 35 [cceanas

Nore.—Braced figures show mean discharge for periods indicated; estimated Nov. 27 to Mar. 10, be-
cause of ice, from one discharge measurement, weather records, and observer’s notes. Discharge interpo-
lated because gage was not read, Oct. 22, 25, 26, 29, 31, Nov. 2, 5, 6, 9, 12, 15, 17, 18, 20, 23-25, 27-30, Mar.
13, 15, 29, Apr. 2, 5, 10, 14, 17, 18, and 20.
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Monthly discharge of Ferron Creek (upper station) near Ferron, Ut(;h, Jor the year ending
Sept. 30, 1918.

Discharge in second-feet.

Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
[ 71] 1T 21 13 15.9 978
NOVEINDEL . .. .. it it e e e ia i aaaaaaas 20 12 13.6 809
BDTTCTS) o o) PPN PPPIN R, 12 738
January.. . 11 676
Februa.ry ......... . . 10 555
March.. .. cen 19.9 1, 220
21.7 1,650
173 10, 600
247 14, 700
69.4 4,270
46.8 2, 880
42.2 2,510
............ 57.4 41, 600
1

GRAND RIVER BASIN.!
NORTH FORK OF GRAND RIVER NEAR GRAND LAKE, COLO.

Locarion.—In sec. 13, T. 3 N., R. 76 W., at old highway bridge 200 feet downstream
from bridge on stage road to Grand Lake, Grand County. Nearest tributary,
Grand Lake outlet, enters some distance below; no tributaries for several miles
above.

DrAINAGE AREA.—101 square miles {(measured on topographic map).

RECORDS AVAILABLE.—July 29, 1904, to September 30, 1909; September 20, 1910,
to September 30, 1918, when station was discontinued.

GacE.—Vertical staff on downstream side of right bridge abutment: read by
Mrs, Ethel M. Curry.

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

CHANNEL AND coNTROL.—Bed composed of boulders; shifting slightly from year to
year. No well-defined control, Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.0 feetat6 p. m.
June 15 and 16 (discharge, 1,840 second-feet); minimum discharge recorded.
11 second-feet, February 28.

Ice.—Stage-discharge relation only slightly affected by ice, as springs keep river open.

Diversions.—Court decrees for the diversion of 699 second-feet from the headwaters
above the station. Of this amount 525 second-feet is for diversion across divide
into headwaters of Cache la Poudre River. Under this decree 14,371 acre-feet
was diverted in 1918 between May 19 and August 19.

ReguLaTiON.—Diurnal fluctuation in spring from alternate melting and freenng of
mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation considered permanent, except during winter
when affected by ice. Rating curve well defined. Gage read to hundredths
once daily except December 1 to March 31, when it was read every other day.
Daily discharge ascertained by applying daily gage height to rating table and
interpolating for days of missing gage heights except for periods of ice effect.
Records good at ordinary stages, but fair during high water and winter period.

1By act of Congress the name of Grand River was changed to Colorado River July 25, 1921.
L ]
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Discharge measurements of North Fork of Grand River near Grand Lake, Colo., during the
year ending Sept. 30, 1918.

Date.

Made by—

Gage Dis-
height. | charge.

Jan. 26 | S. B. Soulé
Mar. 9 [..... do.

Feet. Sec.ft.
3 17.
63.46 14.9

9

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of North Fork of Grand River near Grand Lake, Colo., for the

year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
48 38 36 30 15 12 43 ‘ 100 620 210 81 71
60 36 35 28 15 14 451 120 440 250 79 84
56 36 33 28 15 14 46 145 555 290 71 71
50 39 32 28 15 14 45 290 620 250 71 60
48 41 30 27 15 14 43 250 685 210 84 64
48 52 27 27 15 14 43 335 820 175 100 50
15 50 27 25 14 14 43 385 960 145 94 48
43 43 26 24 14 14 45 385 | 1,030 175 84 41
41 41 26 21 14 15 438 440 | 1,100 182 71 45
41 41 26 20 14 14 52 290 | 1,240 250 69 48
39 41 27 18 14 14 67 290 | 1,320 145 71 45
39 41 27 17 14 14 74 210 | 1,100 218 60 43
38 39 28| . 16 14 13 87 290 | 1,470 200 84 41
38 37 28 16 14 12 87 175 | 1,620 210 71 41
39 36 30 16 12 12 81 210 | 1,840 196 71 46
6. 38 38 32 16 12 12 84 335 | 1,840 242 60 16
7o 39 36 32 16 12 12 71 385 | 1,470 175 60 50
18 .l 39 39 31 16 12 13 71 385 | 1,470 145 60 48
19, .. 39 41 31 16 13 14 71 385 890 157 60 46
200l 39 41 32 16 12 16 67 385 890 210 60 33
b4 N 39 45 33 16 12 20 62 440 960 203 58 46
22 i 39 45 41 16 13 24 58 440 890 175 56 48
P F 39 41 49 16 14 31 58 495 820 163 60 50
P S 38 39 38 16 14 32 58 652 820 120 60 50
25, 38 39 28 16 14 34 58 685 718 112 50 46
2. i 38 38 30 36 60 620 555 116 50 50
27..... [P 38 35 32 38 67 620 495 120 60 50
P 37 35 33 40 71 685 440 120 48 50
29 i 36 36 33 43 68 685 335 100 41 46
30, 37 38 33 43 81 75 290 94 39 50
) DO 38 |...c... 33 43 |....... 750 f..eeenn 84 41 4.,

Nore.—Stage-discharge relation affected by ice Oct. 28-30, Nov. 9-14, Dec. 2-15, Jan. 3 to Mar. 22; dis-
charge determined from frequent gage heights, 2 discharge measurements, and temperature records. Dis-
charge interpolated Dec. 17, 19, 22, 24, 26, 28, 30, Jan. 1, Mar. 1,3, 5,7, 10, 12, 14, 16, 18, 20, 22, 25, 28, and 30.
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Monthly discharge of North Fork of Grand River near Grand Lake, Colo., for the year end-
ing Sept. 30, 1918.

Discharge in second-feet,
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
60 36 41.4 2,550
52 35 39.9 2,370
49 26 31.6 1,940
30 15 19.4 1,190
15 11 13.5 750
43 12 21.1 1,300
87 43 61.9 3,680
750 100 407 25,000
1,840 290 943 56,100
290 84 178 10, 900
100 39 65.3 4,020
84 33 50. 2 2,990
1,840 11 156 113, 000

GRAND RIVER AT HOT SULPHUR SPRINGS, COLO.

Locarron.—In sec. 2, T. 1 N., R. 78 W., at highway bridge in Hot Sulphur Springs,
Grand County.

DRAINAGE AREA.—946 square miles (measured on Hayden’s atlas).

REcORrDS AvaraBLE.—July 22, 1904, to September 30, 1909; September 23, 1910, to
September 30, 1918.

GaeeE.—Chain on downstream side of bridge; read by United States Forest Service.
Prior to April 16, 1906, a staff gage 1,000 feet downstream, set to a datum 6.07
feet lower, was used.

DIscHARGE MEASUREMENTS.—Made from bridge or by wading.

«CHANNEL AND coNTROL.—Channel composed of well-compacted gravel. Control 150
feet downstream; shifted slightly during 1918. Banks are not overflowed.

EXTREMES OF DISCHARGE.,—Maximum stage recorded during year, 8.5 feet at noon
June 14 (discharge, 8,770 second-feet); minimum discharge occurs during winter
(estimated at 98 second-feet). !

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

Diversions.—Court decrees for diversion of 96 second-feet from Grand River between
this station and mouth of North Fork.

ReeuraTioN.—Diurnal fluctuation during spring of year from alternate melting and
freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation shifted slightly. Rating curve well defined.
Gage read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Shifting-control method from May 1 to
September 30. Records good except during winter, for which they are fair.

©CooPERATION.—Gage heights furnished by United States Forest Service.

Discharge measurements of Grand River at Hot Sulphur Springs, Colo., during the year
ending Sept. 80, 1918.

[Made by S. B. Soulé.]

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. |charge.
Feet. | Secft. Feet., | Secft. Feet. | Sec.{t.
Oct. 14 ... ... 1.77 167 || Jan. 24.._...... a2.73 109 || Mar.4.......... a2 98 108
Dee. 17-cooeon. a3.52 130 4., a2.76 119 |} July 8.......... 4.01 1, 540

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Grand River at Hot Sulphur Springs, Colo., for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. { Apr. | May. | June. | July Aug. | Sept.
200 155 163 141 424 [ 3,310 | 2,400 472 221
227 156 153 146 578 | 2,880 | 2,260 497 - 230
234 160 155 153 665 | 2,880 | 2,260 534 263
205 148 150 162 | 1,020 | 2,880 | 2,260 472 317
202 168 146 170 | 1,530 | 3,310 | 2,010 578 290
190 162 141 190 | 1,760 | 3,910 | 1,640 635 263
186 163 125 210 | 2,010 | 4,520 | 1,760 605 337
1 155 121 216 | 2,260 | 4,870 | 1,530 497 298
182 160 123 2801 2,670 5,230 | 1,420 47 280
176 158 125 337 | 2,140 | 5,770 | 1,640 472 298
168 146 132 317 | 1,760 | 7,060 | 1,640 424 280
170 | 150 | 132| 447 1,310 | 7,250 | 1,530 | 378 280
168 150 132 550 | 1,110 | 7,40 | 2,010 400
167 163 132| 665! 1,310 | 8,580 | 1,760 | 378 218
165 172 132 550 | 1,640 | 7,820 | 1,420 400 210
167 163 132 47 2,330 | 6,680 | 1,420 357 246
163 162 130 378 | 2,460 | 6,310 | 1,420 337 298
155 147 132 337 2,600 ] 6,310 | 1,310 317 263
148 138 138 280 | 2,600 | 5,950 | 1,210 298 246
172 138 141 215 | 2,600 | 5,950 | 1, 280 246
167 147 144 280 | 2,460 | 5,950 | 1,110 298 227
178 153 144 317 | 2,460 | 6,130 | 1,210 280 215
165 162 138 317 | 2,600 | 5,770 90 280 243
167 162 135 337 | 3,020 | 5,410 890 263 280
174 156 125 378 | 3,610 | 4,870 850 246 298
178 148 125 497 | 3,610 | 4,360 810 246 208
162 141 128 550 | 3,310 | 4,060 700 230 298
184 138 130 400 | 3,610 | 3,310 €35 246 280
180 141 128 357 | 3,910 ', 880 227 298
175 153 125 357 2,600 578 210 337
170 |........ 125 §........ 5060 |........ 550 200 |eeenenn-

NorE.—Stage-discharge relation affected by ice Oct. 29, 30, Nov. 18 to Apr. 6. Daily discharge during
November, December, and April estimated from discharge measurements, temperature records, and ob-~
server’s notes. Monthly estimates only are given for January, February, and March.

Monthly discharge of Grand River at Hot Sulphur Springs, Colo., for the year ending
. Sept. 80, 1918.

Discharge in second-feet.
Month. Horetoot.”
Maximum. | Minimum. | Mean.

178 10,900
154 9,160

135 g,
115 7,070

o115 6,
all4 7,010

333 19,
2,290 141, 000
5,140 306, 000
1,380 800
August.. ... eeeeeeeeaaeaneaeaan e remeee e 635 200 371 22,800
Septernber. ... iiieieiiceeeeeieeeeneneaa- 337 210 27 16,100
The year .........cececuen.. et 8,680 |.eeucnunnnn. 883 639, 000

@ See footnote to daily-discharge table.
GRAND RIVER NEAR KREMMLING, COLO.

LocaTtion.—In sec. 23, T. 1 N., R. 81 W., at entrance to Gore Canyon, 3 miles south-
west of Kremmling, Grand County. Nearest tributary, Blue River, enters 1 mile
below Kremmling,

82375—wsp 479—22——6
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DrAINAGE AREA,—2,380 square miles.

REecorps avamasre.—July 24, 1904, to September 30, 1918, when station was discon-

tinued.

Gaer.—Friez water-stage recorder on right bank 200 feet above wagon bridge, used
since October 15, 1915; inspected by C. H. Yust. Original gage, a chain on left
bank, 100 feet above present location, installed July 24, 1904, and used until
October 17, 1906; datum 0.80 foot lower than present. Inclined staff directly
opposite chain gage, at present gage datum, used October 18, 1906, to July 27,
1910. Friez water-stage recorder installed near staff gage and at same datum used
July 28, 1910, to October 14, 1915, except during winter when staff gage was used.

DiscEHARGE MEASUREMENTS.—Made from cable just above gage. Winter measure-
ments made from bridge at head of rapids.

CHANNEL AND coNTROL.—Bed composed of sand, silt, and scattered boulders. Con-
trol is head of rapids 250 feet downstream; slightly shifting, as silt is deposited
and later scoured out by high water. Banks high and are not overflowed.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
19.0 feet at noon June 15 (discharge, 16,800 second-feet); minimum discharge
occurred during winter when stage-discharge relation was affected by ice.

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

Diversions.—Court decrees for diversion of 35 second-feet from Grand River between
this station and Hot Sulphur Springs.

STorAGE.—Station is located at proposed Kremmling reservoir site. A dam built 230
feet above the river bed at the mouth of Gore Canyon will impound nearly
2,200,000 acre-feet.

ReeuraTioNn.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation slightly shifting. - Standard rating curve well
defined. Operation of water-stage recorder satisfactory except for brief periods
given in footnote to table of daily discharge. Mean daily gage height obtained
by inspection of recorder graph. Daily discharge ascertained by indirect
method for shifting control. Records good except during winter, when they
are fair.

Discharge measurements of Grand River near Kremmling, Colo., during the year ending
Sept. 30, 1918.

Date. Made by— h(:iag e clgiig'e‘ Date. Made by— h(giagﬁ. clPa‘fge‘
Feet. | Sec-ft. Feet. | Sec.ft.

Oct. 16 | S. B, Soulé............. 1.64 482 [| Mar. 6 | S.B. Soulé............. al.93 406
Jan. 22 |..... [ al.58 384 || Oct. 13 | P.V. HodgeS......... 2.81 896

e Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Grand River near Kremmling, Colo., for the year ending

\ Sept. 80, 1918. s
Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
625 1,250 | 7,720 | 5,360 | 1,490 730
650 1,580 | 6,540 | 4,80 | 1,450 730
670 1,930 | 6,430 | 4,760 | 1,450 800
635 2,610 { 7,000 | 4,860 | 1,490 835
600 3,570 | 7,950 | 4,490 | 1,580 975
585 4,400 | 8,800 | 4,130 | 1,680 [ 1,050
550 4,860 | 9,700 | 3,800 | 1,680 | 1,010
450 5,060 | 10, 3,650 | 1,580 940
540 5,560 | 11,400 | 3,570 | 1,410 940
560 5,360 | 13,800 | 3,570 | 1,370 | 1,010
560 4,580 | 14,200 | 3,810 | 1,330 | 1,050
540 ’ 3,810 | 15,400 | 3,570 | 1,290 | 1,010
489 3,410 | 16,000 | 3,970 [ 1,290 940
535 3,810 | 16,500 | 3,970 | 1,250 870
510 4,310 | 16,500 | 3,410 | 1,250 835
483 5,660 | 15,800 | 3,270 | 1,250 835
495 6,210 | 14,900 | 3,340 | 1,170 905
516 6,430 | 14,500 | 3,060 | 1,090 905
471 6,430 | 14,000 | 2 1,090 835
516 6,320 | 13,200 | 2,670 | 1,050 800
546 6,320 | 13,500 | 2,730 | 1,010 765
516 6,320 | 13,500 | 2,610 975 730
531 6,820 | 13,300 | 2,550 940 730
516 7,650 | 13,000 | 2,310 905 765
546 8,560 | 12,400 | 2,310 870 835
561 8,680 | 10,900 | 2,190 835 905
546 8,200 | 9,570 | 1,980 800 940
576 8,200 | 8,320 1,830 765 940
456 8,200 | 7,120 | 1,780 765 905
460 8,000 | 6,210 | 1,680 730 870
475 [ceeanen 7,750 |eeeennnn 1,580 730 feeernnnn

Nore.—No gage heights Oct. 1-5, 7-12, 14, 15, 17, May 23, 24, 30, 31, June 5-7, 9-11, 13, 14; discharge deter-
mined by comparison with record obtainéd at Glenwood éprmgs. No gage heights Dec. 9 to Mar. 28;
daily discharge not computed.

Monthly discharge of Grand River netar Kremmling, Colo., for the year ending Sept. 30,
1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
(0774} T 670 450 539 33,100
November. 515 30, 600
[SC3 1110 PPN PN AP 412 25, 300
et ¥ %, %00
ebruary
March..... 010 510 31,4
April.....oioi0 1,160 69,000
Feereananananns 5,540 341, 000
TJurie. ..ol 11, 600 690, 000
July.eennannnaanns eeeconen 3,250 d
AUZUSbeeevmemammsoesseeaeanns SRR, s 1,680 730 | 1,180 72, 600
315 1753 011 1) N 1,050 730 880 52,400
THE Year..ceeeasearaaresceseccansosenasasscasnncsan 16,500 |oeue..... e 2,200 1, 590, 000

NoTE.—Monthly means for December, January, February, and March determined from discharge
measurements and coinparison with record obtained at Glenwood Springs.
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GRAND RIVER AT GLENWOOD SPRINGS COLO.

Locatron.—In sec. 9, T. 6 S., R. 89 W., at Glenwood Springs, Garfield County. No
Name Creek enters Grand River 2 miles above station and Roaring Fork half a
mile below.

DRAINAGE AREA.—4,520 square miles (measured on Nell’s map of Colorado).

RECORDS AVAILABLE.—January 1, 1900, to September 30, 1918; also May 12 to July
17, 1899, at point just above Roaring Fork.

GaGE.—Friez water-stage recorder on right bank in front of power house; installed
May 17, 1910. See Water-Supply Paper 175 for history of early gages and gage
used in 1905 which was also used until May 17, 1910.

DiscHARGE MEASUREMENTS.—Made from cable beneath State Street bridge, one-third
mile below gage.

CHANNEL AND cONTROL.—Bed composed of well-compacted gravel, on which silt
is deposited. Control is riffie 300 feet downstream; slightly shifting. Banks are
not overflowed except at extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
12.55 feet at noon June 14 and 15 (discharge, 30,100 second-feet); minimum
stage, 1.9 feet at 3 p. m. March 17 (discharge, 155 second-feet).

Ice.—Stage-discharge relation not affected by ice. Hot water from springs keeps
river open.

Diverstons.—Court decrees for diversion of 13 second-feet from Grand River between
this station and the one near Kremmling for irrigation, and 1,250 second-feet for
power. Water diverted for power is returned to river above Glenwood Springs.

REecuLaTioN.—Shoshone power plant of Colorado Power Co., 7 miles upstream con-
trols flow during the day at low water, but has insufficient pondage to control it

. for more than a few hours.

Accuracy.—Stage-discharge relation changed gradually during October, November,
and December. Standard rating curve used October 1 to December 31, well
defined; curve used January 1 to September 30, well defined. Operation of
water-stage recorder satisfactory except for short periods as indicated in footnote
to daily-discharge table. Daily discharge ascertained by applying to rating table
mean daily gage height obtained by inspecting recorder graph, except for period
October 1 to December 31 for which the shifting-control method was used and
except as indicated in footnote to daily-discharge table. Records excellent.

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

Discharge measurements of Grand River at Glenwood Springs, Colo., during the year
ending Sept. 30, 1918.

Date. Made by— hgi;, ‘f‘“ chlzge.

’ Feet. | Secoft.
Oct. 24 | H. W. Fear. ..ottt iee e aea e aeceiaeccnacaaeaananaan 3.87 1,210
Jan., 21 | M. J. WatKinS. oo iiiieiieniieraaarneeneaseeevnecescansaaneccnemnnamnes 3.31 754
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Dazly discharge, in second-feet, of Grand River at Glenwood Springs, Colo., for the year
ending Sept. 30, 1918.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,140 | 1,060 850 779 920 | 1,920 | 2,240 | 11,600 | 8,720 | 2,560 | 1,190
1,190 [ 1,020 | 915 | 737 | 800 | 1,920 | 2,450 | 10,800 | §,060 | 2,430 | 1,260
1,260 | 1,050 | 864 | 751 | 737 | 1,980 | 2,930 | 10,800 | 7,420 | 2,310 | 1,330
1,230 | 1,180 869 824 937 { 2,050 | 3,710 | 11,900 | 7,740 | 2,240 | 1,440
1,250 | 1,120 | 901 | 920 | 744 | 1,920 | 5,360 | 13,100 | 7,420 | 2,310 | 1,680
1,240 | 992 1,800 | 6,800 | 13,900 | 6,800 | 2,450 | 1,980
1,200 | 840 1,620 | 8,060 | 16,100 | 6,500 | 2,600 | 1,920
1,190 880 1,560 | 8,390 | 17,800 | 6,200 | 2,450 | 1,860
1,190 760 1,500 | 8,720 | 19,500 | 6,200 | 2,310 | 1,810
1,210 | 754 1,680 | 9,060 | 21,700 | 6, 2,310 | 1,950
1,140 850 1,980 | 8,060 | 24,300 | 6,200 | 2,210 | 2,180
1,200 838 2,180 | 7,110 | 27,300 | 6,200 | 2,110 | 2,130
1,210 | 988 2,450 | 6,200 | 28,600 | 5,910 | 2,010 | 1,980
,150 [ 1,090 2,840 | 6,200 | 29,400 | 6,200 | 1,910 | 1,820
1,190 | 1,120 3,110 | 7,110 | 29,400 | 5,910 | 1,820 | 1,740
1,210 | 965 2,840 | 8,390 | 28,600 | 5,230 | 1,720 | 1,620
1,220 [ 918 2,450 | 10,100 | 26,800 | 5,230 | 1,620 | 1,680
1,110 | 898 2,240 | 10,800 | 25,100 | 5,100 | 1,680 | 1,740
1,030 | 892 2,050 | 11,200 | 23,400 | 4,730 | 1, 1,620
956 987 1,920 | 11,200 | 21,700 | 4,490 | 1,500 | 1,500
21 1,030 | 1,020 | 992 1,740 | 10,800 | 21,700 | 4,370 | 1,440 | 1,380
1, 800 ,800 | 21,700 | 4,370 | 1,440 | 1,440
1,860 | 11,600 | 22,100 | 4,030 | 1,440 | 1,380
1,920 | 12,700 |-22,100 | 3,820 | 1,380 | 1,560
2,050 | 14,400 | 20,400 | 3,710 | 1,380 | 1,620
26 i 1,200 | 1,200 | 1,080 2,240 | 14,400 | 17,800 | 3,600 | 1,300 | 1
27 ) 1,150 5 2,520 | 14,400 | 15,700 | 3,400 | 1,210 | 1,740
b 1,150 | 1,200 | 965 2,760 | 13,500 | 13,100 | 3,110 | 1,210 | 1,740
1 R ,140 | 1,000 965 2,520 | 13,500 ,600 1 2,930 | 1,180 | 1,740
30aeaneannnn. 1,150 | 1,020 | 947 2,310 | 13,100 | 10,100 | 2,810 | 1,190 | 1,
.3 SO 1,070 |....... 929 | 822 |.......0 1,680 |....... ,300 |...o.... 2,680 | 1,190 [.......

Note.—Daily discharge obtained by averaging bi-hourly discharge: Dec. 10-13, 17-20, 24, 26, Jan. 1-19,
15, 20, 26-31, Feh. 22, Mar. 4 and 17. No gage heights Nov. 21-23, Feb. 10-17, July 10, 11, 30, 31, Aug. 1, 2,
11-16; discharge determined by comparison with records near Kremmuing.

Monthly discharge of Grand River at Glenwood Springs, Colo., for the year ending Sept.

30, 1918.
Discharge in second-feet.
. P Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
1,360 1,030 1,180 72,600
1,260 956 1,160 69, 000
1,180 754 965 9, 300
952 606 826 50, 800
1,100 737 882 49, 600
1,920 737 1,280 78,700
3,110 1, 500 2,120 126, 000
14,400 2,240 9,210 566, 000
29,400 10,100 19, 600 1,170,000
8,720 , 680 5,330 328,000
2,600 1,180 1,8 3
2,180 1,190 1,680 100, 000
The FEAT . e e e eeeeme e eeanareeannneaneannenns 29, 400 606 3,840 [ 2,730,000

GRAND RIVER NEAR PALISADE, COLO.

LocatroNn.—In sec. 2, T. 11 S., R. 98 W., at State bridge 2 miles above Palisade,
Mesa County. Nearest important tributary, Plateau Creek, enters 6 miles above.

DRAINAGE AREA.—8,550 square miles (measured on Hayden’s atlas).

RECORDS AVAILABLE.—April 9, 1902, to September 30, 1918.
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GaGE.—Chain on downstream side of bridge near midspan; read by Mrs. Inez Nelson.

Di1scHARGE MEASUREMENTS.—Made from new bridge, 2 miles below gage.

CHANNEL AND CONTROL.—No data, as only computed records are furnished.

ExTREMES OF DISCHARGE.——No data.

Ice.—Stage-discharge relation affected by ice. Data insufficient to warrant daily-
discharge determinations. '

Drversrons.—Court decrees for diversion of 1,828 second-feet from Grand River
between Palisade and Glenwood Springs station, 628 second-feet for irrigation,

" and 1,200 second-feet for pumping. The high-line canal of the United States

Reclamation Service diverts 700 second-feet 5 miles above Palisade station.

ReeuraTioN.—None.

CoorErATION.—Complete records furnished by United States Reclamation Service.

Discharge measuremenis of Grand River near Palisade, Colo., during the year ending
Sept. 30, 1918.

Date. Made by— lg?g ot chB;;.
Feet. Sec.ft.
Dec. 22 | Robertson and Owens.. 12,7 1,7
May 15 | Robertson and Blackmer 16.8 11,
Sept. 21 | Pageand Blackmer..........ooi ittt ea e 13.05 2,050

Daily discharge, in second-feet, of Grand River near Palisade, Colo., for the year ending
Sept. 30, 1918.

0

Day. Oct. | Nov, | Dec. | Mar Apr May. | June. | July. | Aug. | Sept.
2,060 | 1,880 { 1,530 [ 2,940 | 4,180 | 17,000 | 15,800 | 3,300 | 1,530

2120 1,760 | 1,580 | 3,680 | 4,500 | 16,400 | 14,100 | 3,120 | 1,530

2250 | 1,640 | 1,530 | 3,480 | 5,140 | 16,200 | 13,200 | 2,860 | 1,530

2180 | 1,530 | 1,580 | 3,580 | 6,340 | 18,600 | 13,400 | 2,940 | 1,820

2,180 | 1,700 | 1,820 | 3,480 | £640 | 20,800 | 13,400 | 2,940 | 2/120

2,180 | 1,580 @ 2,620 | 3,120 | 11,200 | 22,300 | 12,400 | 3,480 | 2,540

2120 | 1,530 | 2)860 | 2,780 | 12,900 | 24,500 | 11,500 | 3,480 | 2,700

20120 | 1,530 | -3,680 | 2,700 | 13,600 | 27,400 | 10,400 | 3,780 | 2,460

2,120 | 1,480 | 2,940 | 2,540 | 13,900 | 30,100 | 10,400 | 3,480 | 2,620

2120 | 1,480 | 2,390 | 2,620 | 14,300 | 33,400 | 10,400 | 2,860 | 2,700

2,120 | 1,420 | 2,320 | 3,120 | 13,400 | 38,200 | 10,100 | 2,860 | 3,430

1,880 | 1,530 | 2,700 | 3,780 | 11,200 | 42,600 | 9, 2,700 | 3,680

1,880 | 1,530 | 5030 | 4,500 | 10,200 | 45,400 | 9,580 | 2,540 | 3,480

2,000 | 1,640 | 3,480 | 5030 | 9,900 | 48000 | 9,740 | 2,700 | 3,120

2000 | 1,760 | 2,540 | 5360 | 11,400 | 47,700 | 9,420 | 2,780 | 2,780

2,000 | 1,760 | 2,250 | 5,080 | 13,900 | 46,200 | 8,480 | 2,540 | 2,540

20120 | 1530 | 2120 4,500 | 16,200 | 44,400 | 2030 | 2,390 | 2,540

20120 | 1,530 | 2,060 | 3,980 | 18,000 | 41,200 | 7,880 | 2,320 | 2,540

1040 1,420 | 2120 | 3,480 | 18,600 | 37,600 | 7,160 | 2,180 | 2,540

1880 | 1,480 | 2,120 | 3,120 | 18,600 | 35,500 | 7,020 | 2,060 | 2,320

2,000 | 1,880 | 2,120 | 2,940 | 18,000 | 34,600 | 6,470 | 1,940 | 2,250

1,040 | 10820 | 2,180 | 2,460 | 18,600 | 35,200 | 6,210 | 1,880 | 2,000

1,940 | 1,700 | 2,180 | 2,040 | 19,200 | 34,600 | 6,080 | 1,820 | 2,180

2,120 | 1,040 | 1,760 | 2,460 | 3,120 | 20,800 | 36,100 | 5,720 | 1,760 | 2,700
2,120 | 2,000 | 1,760 { 2,700 | 3,480 | 22,100 | 33,100 | 5,720 | 1,700 | 2390
2,180 | 2,000 | 1,640 | 2,780 | 3,880 | 22,100 | 29,000 | 5,250 | 1,580 | 2,390
2,180 | 2,120 | 1,940 | 2,540 | 4,500 | 22,100 | 25,500 | 4,810 | 1,580 | 2,460
2,180 | 2,120 | 1,700 | 3,030 | 4,810 | 21,200 | 22,800 | 4,500 | 1,480 | 2,460
2,060 | 2,120 | 1,700 | 3,210 | 4,500 | 20,500 | 20,100 | 4,080 | 1,480 | 2,180
2,000 | 2,120 | 1,760 | 2,940 | 3,980 { 19,500 | 17,400 | 3,780 | 1,480 | 2,390
2,060 |........ 1700 | 2,940 |........ 18,000 |........ 3,680 | 1,530 {........

Nore.—Quantities changed slightly to conform to rules of computation used by U. S. Geol. Survey.
Stage-discharge relation affected by ice during January and February.
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Monthly discharge of Grand River near Palisade, Colo., for the year ending Sept. 30,

1918,
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
2,540 2,000 2,220 136,000
2,250 1,880 2,060 123, 000
1,940 1,420 1,650 101,000
5,030 1,530 2,530 156, 000
5,360 2,460 3,650 217,000
22,100 4,180 | 14,800 910, 000
48,000 16,400 | 31,400 | 1,870,000
15, 800 3,680 8, 660 532, 000
3,780 1,480 2,440 | * 150,000
3,680 1,530 2,470 147, 000

Nore.—See footnote to table of daily discharge.
GRAND RIVER NEAR FRUITA, COLO.

LocatioN.—In sec. 20, T. 1 N., R.2 W. New Mexico principal meridian, at highway
bridge 13 miles south of Fruita, Mesa County. Nearest important tributary,
Little Salt Wash, enters 1 mile below station; Gunnison River enters at Grand
Junction, 12 miles above.

DRAINAGE AREA.—16,800 square miles (measured on Hayden’s atlas),

Recorps AvaiLaBLE.—Flood records during 1908, 1909, and 1910; continuous records
April 1, 1911, to September 30, 1918.

GageE.—Chain on downstream side of left span; read by L. C. Jones. Prior to May 3,
1911, gage was vertical staff attached to center pier; datum 0.05 foot lower.

DiscEARGE MEASUREMENTS.—Made from three-span highway bridge.

CHANNEL AND coNTROL.—Bed composed of silt and gravel which will shift during
high water, scouring out at high stages and filling in afterwards. Control is
riffle 600 feet downstream; somewhat shifting. Banks are high and are not over-
flowed, except at stages above 14 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.9 feetat 5 p. m.
June 14, and 8 a. m. June 15 (discharge, 57,000 second-feet); minimum stage
occurs during winter.

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

Diversions.—Court decrees for diversion of 788 second-feet from Grand River between
Palisade station and Fruita.

REGULATION.—None.

Accuracy.—Stage-discharge relation practically permanent except during high
water when channel and control scour and fill. Rating curve well defined below
20,000 second-feet, but uncertain above, owing to the scour and fill. Gage read
to tenths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table. Records good except during high water when they
may be 10 to 15 per cent too small, as indicated by comparison with flow of Grand
River near Palisade and Gunnison River near Grand Junction.

CoopreErATION.—Gage heights furnished by Weather Bureau.

Discharge measurements of Grand River mear Fruita, Colo., during the year ending
Sept. 80, 1918.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. || Date- Made by— height. | charge.
Feet. | Sec.-ft. ) Feet. | Sec.ft.
Oct. 17 | H. W, Fear............ 3.3 2,870 || May 30 | Robert Follansbee..... ‘ 9.86 | 25,600
Dec. 2 | Robert Fellanshee. . .. 3.44 2,870 || July 14 |..... 5 s DA

| 7.01 | 11,600
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Daily discharge, in second-feet, of Grand River near Fruita, Colo., for the year ending
- Sept. 30, 1918.

Day. Oct. | Nov. | Dec, Feb. Mar. | Apr. | May.
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31,100
30, 600
28,500
27,200
25, 800
24, 600

June. | July. | Aug. | Sept.
22,800 | 18,700 | 3,540 | 1,800
21,700 | 16,700 | 3,540 1,&00
20,200 | 14,200 | 3,540 | 1,800
22,700 | 15,000 | 3,540 2,580
25,200 | 14,600 | 3,370 | 2,80
27,800 | 14,200 | 4,720 2,730
30,600 | 12,600 | 3,910 | 2,880
34,400 | 13,400 | 4,100 3,
39,000 | 12,600 | 3,910 3,040
42,200 | 11,800 | 3,720 | 4,300
46,200 | 12,200 | 3,720 | 6,630
51,100 | 12, 3,540 | 6,880
54,500 | 12,600 | 3,540 | 6,130
55,400 | 12,200 | 3,910 | 5,170
56,200 | 11.800 | 4,300 | 4,940
53,600 | 10,500 | 4,300 | 4,300
51,100 | 9,900 | 4.300 | 4,100
47,800 | 9,400 | 3,370 4,100
46,200 | 8.800 | 2,880 | 3,910
41,200 | 8,220 | 2,580 | 3,720
40,600 | 7,940 | 2,440 3,540
39,800 | 7,670 | 2,300 | 3,540
41,400 | 7,140 | 2,300 { 3,200
39,800 | 7.400 | 2,300 | 3,910
38,200 | 7,140 | 2,170 | 3,910
32,800 | 6,130 | 2,170 | 3,720
29,200 | 5,640 | 2,040 | 3,540
26,500 | 5,400 | 1,800 | 3,720
23,400 | 5,170 | 1,690 | 3,540
19,700 | 4,510 | 1,800 | 3,540
........ 4100 | 1,800 |.eeenn..

Note.—Discharge interpolated May 25, 26, and June 4; gage not read.

Monthly discharge of Grand River near Fruita, Colo., for the year ending Sept. 30, 1918.

Discharge in second-feet.
sonth Ramofin
Maximum. | Minimum. | Mean.

L8170 1<) 2,880 177,000
November. R 2,940 175,000
December. . 2,630 162, 000
TJanuary.. .. 2,390 147,000
February .. 2,710 151, 000
March. ... 4,060 250, 000
April... . 6,420 382,000
May..oooiemmnennnann 21,800 1, 340, 000
TUDE. o ooenancananenns 37,400 | 2,230,000
July.. ... 10, 300 633, 000
August 3,130 192, 000
Seplember. -« v et 3,760 , 000

The year 8,370 6, 060, 000

Norr.—Monthly means for December, January, and February, determined by comparison with record

at Glenwood Springs.
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FRASER RIVER NEAR ARROW, COLO. .

LocatioN.—In sec. 4, T. 2 8., R. 75 W., a quarter of a mile from Vasquez siding on
Denver & Salt Lake Railroad, in Arapahoe National Forest, and 14 miles south-
west of Arrow, Grand County. Nearest tributary enters half a mile above.

DRAINAGE AREA.—29 square miles, revised (measured on special map).

RECORDS AVAILABLE.—September 23, 1910, to September 30, 1918.

GaAce.—Friez water-stage recorder on left bank about 1 mile below bridge on road to
Arrow. Vertical staff on railroad bridge 200 yards below original gage site,
installed December 15, 1917, and used during winter. Forest ranger acts as
observer. Prior to June 3, 1916, and from December 12, 1916, to May 26, 1917,
vertical staff attached to downstream side of bridge on road to Arrow was used.

DiscEARGE MEASUREMENTS.—Made from footbridge near gage or by wading.

CHANNEL AND CcONTROL.—Bed composed of boulders and coarse gravel; shifting
during high water. No well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
2.9 feet at 9 p. m. June 13 (discharge, 820 second-feet); minimum discharge, 6
second-feet during greater part of winter.

IcE.—Stage-discharge relation affected by ice.

Diversions.—Court decrees for diversion of 53 second-feet across divide from head-
waters of Fraser River to headwaters of Clear Creek. During 1918 about 950
acre-feet were diverted under this decree, all between June 1 and August 22.
Below station, court decrees for 74 second-feet for irrigation and 61 second-feet
for placer and power. '

REGULATION.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation shifted during high water; affected by ice Octo-
ber 25 to March 16. Rating curve used October 1-24, well defined; curve for
winter gage used March 17 to May 18, well defined. Standard rating curve used
May 19 to September 30, well defined; applied indirectly May 19 to June 27. Op-
eration of water-stage recorder satisfactory October 1-24 and May 19 to September
30; gage heights December 15 to May 18 from winter staff gage which was read
once daily. Daily discharge ascertained by applying to rating table the daily
staff gage reading or the mean daily gage height obtained by inspecting the recorder
graph, except for period May 19 to June 27, and except as indicated in footnote
to table of daily discharge. Records good except for period of ice effect, for which
they are fair.

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

Discharge measurements of Fraser River mear Arrow, Colo., during the year ending
Sept. 30, 1918.

Gage Dis- Gage Dis-
Date. Made by— height. | charge. | D8%e. | Made by— height. | charge.
Feet. | Sec.-t. Feet. | Sec.-ft.
Dec. 15 | 8. B. Soulé............. a 1,06 8.2 | June 21 | Robert Follansbee..... 2.14 409
Mar. 7 |..... (& L T a1.08 6.8 |July 8 S.B.Soulé............. 1.14 111
June 6 | Robert Follunsbhee..... 1.26 190 9 |..... [ T N 1,10 103

@ Made at winter station established Dec. 15. - Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Fraser River near Arrow, Colo., for the year ending
Sept. 30, 1918.

Day. Oct. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
....... 10 6 6 27 41 171 161 45 24
....... 9 6 6 28 46 151 151 46 26
....... 8 6 6 27 54 156 144 46 28
....... 8 6 6 26 58 171 137 47 28
....... 7 6 6 27 58 185 133 50 27
....... 6 6 6 28 66 226 131 45 27
....... 6 6 7 28 71 272 120 40 25
....... 6 6 6 29 62 339 111 37 23
....... 6 6 6 31 61 339 105 37 23
....... 6 6 6 31 68 411 105 37 23
....... 6 6 6 33 74 491 103 37 24
....... 6 6 6 33 80 555 94 36 24
....... 6 6 6 33 86 600 96 36 25
....... 6 6 6 33 93 622 96 36 25

8 6 6 6 31 127 534 96 36 26
8 6 6 11 31 139 511 103 35 27
9 6 6 20 30 152 534 107 35 26
10 [ 6 20 30 159 491 94 35 24
10 6 6 20 29 129 450 89 35 22
11 6 6 20 29 131 450 84 34 20
10 6 6 22 29 140 450 84 32 18
10 6 6 30 146 411 84 31 18
9 6 6 23 29 179 374 78 30 15
9 6 6 196 339 73 29 19
8 6 6 22 28 199 305 70 29 23
8 6 6 22 28 199 272 66 28 22
8 6 6 22 29 199 232 62 27 22
8 6 6 22 35 199 208 54 28 21
9 6 . 21 37 193 192 52 26 20
10 6 22 39 193 176 50 25 19
10 6 20 |....... 176 |....... 48 24 |.......

NortEe.—Stage-discharge relation affected by ice Oct. 25 to Mar. 16. Discharge Dec. 15 to Mar. 16 deter-
mined from daily ]%age heights, discharge measurements, and temperature records. Discharge not deter-
mined Oct. 25 to Dec. 14. No gage heights June 29, 30, July 14, and Aug. 9-18; discharge interpolated.

Monthly discharge of Fraser River near Arrow, Colo., for the year ending Sept. 30, 1918,

Discharge in second-feet.
Rum-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
October 1-24 . . .. . i iiiiiiaiaaean Ceeeeeees 15 12 13.2 628
December 15-31. . .ovuieieiriiaiaiaraaanaaeaaanas [T 1 8 9.1 307
RE:500E 3 o [P 10 6 6.4 394
T 03 oD o 6 6 6.0 333
BLYE: Y ¢ ¢ DU 23 6 13.6 836
N« | P PR 39 26 30.3 1, 800
LY 2 R 199 41 122 500
B L 622 151 354 21,100
B L 1 R 161 48 96.2 5,920 .
AUGUST. e ciieeiiaeaas 50 24 35.3 2,170
Seplember. ... i iiiiiieeaeeceeaanean. 28 15 23.1 1,370

WILLIAMS FORK NEAR PARSHALL, COLO.

LocaTioN.—About sec. 36, T. 1 N., R. 79 W, at private bridge at Field’s ranch,
4 milesabove mouth of river and 4 miles south of Parshall, Grand County. Nearest
tributary, Battle Creek, enters from west 2 miles below station.

DrAINAGE AREA.—185 square miles (measured on Forest atlas).

REcorDs avammasLe.—July 25, 1904, to September 30, 1918.

Gaae.—Vertical staif on downstream side of bridge pier; read by F. A. Field.

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

CHANNEL AND CONTROL.—Bed composed of coarse gravel and small boulders; shifts.
Control is gravel bar 50 feet downstream; practically permanent during 1918.
At stage of 4.1 feet water berins to flow through small overflow channels.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.0 feet at 9:45
a. m. June 14 (discharge, 2,520 second-feet); gage was destroyed on June 15 and
river was probably higher. Minimum discharge of 25 second-feet occurred
January 11.

IcE.—Stage-discharge relation affected by ice.

Diversions.—Court decrees for diversion of 1,416 second-feet from Williams Fork,
all above station. Of this amount, 700 second-feet is to be diverted to the eastern
slope, but this diversion has not been made.

Recunation.—Diurnal fluctuation during spring, caused by alternate melting and

" freezing of mountain snow.

Accuracy.—Stage-discharge relation practically permanent except as affected by ice.
Rating curve well defined below 1,500 second-feet but uncertain above. Gage
read to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records excellent except for period of ice
effect for which they are fair.

Discharge measurements of Williams Fork near Parshall, Colo., during the year ending
Sept. 30, 1918.

Gage Dis- o Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
! Feet. | Seeft. Feet. | Sec.-ft.
Oct. 15 2.69 70 Mar. 4 45.6
Dec. 18 2,77 57 June 5 728
Jan. 23 22,70 47.6 || July 7 477

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Williams Fork near Parshall, Colo., for the year ending
Sept. 80, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May. | June. | July. | Aug. | Sept.
76 78 65 57 45 45 81 112 690 712 148 86
80 92 57 64 45 45 86 117 540 674 151 88
80 100 57 60 45 45 90 139 610 674 146 86
78 100 45 57 45 45 98 203 690 708 146 96
73 9% 45 57 45 44 90 291 690 642 153 108
70 86 45 57 45 44 85 388 770 582 156 85
73 78 45 57 51 45 81 382 905 540 148 85
71 71 51 57 52 45 92 356 | 1,050 494 142 85
67 68 57 51 51 55 92 393 | 1,150 508 128 94
70 60 57 45 51 57 81 427 | 1,050 421 126 102
73 68 57 25 51 56 78 315 | 1,300 398 126 104
67 76 57 35 45 47 100 238 | 1,360 393 123 102
68 71 57 45 45 45 117 216 346 119 96
70 68 57 45 45 45 135 320 | 2,520 338 115 92
68 73 57 45 45 45 108 275 | 2,600 328 110 98
73 0 57 45 45 45 94 371 1 2,600 324 108 104
74 70 57 51 45 45 85 488 | 2,600 328 108 94
80 86 57 45 45 45 90 488 ! 2,520 320 115 90
78 80 57 45 45 46 81 482 | 1,300 303 102 86
74 85 57 45 45 55 102 488 | 1,360 268 98 86
74 85 57 51 45 93 85 488 | 1,300 253 92 85
74 80 57 51 45 56 74 494 | 1,580 242 88 86
74 64 57 45 45 56 83 540 | 1,360 238 86 106
81 68 57 45 46 60 80 650 | 1,420 228 85 110
85 78 57 51 55 61 80 730 | 1,420 225 83 121
86 70 57 51 45 67 85 730 | 1,470 216 81 112
81 71 57 51 44 96 128 690 | 1,250 200 81 121
90 85 57 51 45 88 92 730 | 1,150 189 81 119
98 74 57 51 ... 85 100 690 950 178 80 110
80 68 57 45 ..., 88 86 730 860 170 83 112
92 j....... 57 35 ... (T P 730 |.enn.. 158 ;3 T DR

NoTe.—Stage-dischargerelationafiected by ice Dec. 2-29, Jan. 5-7, 9-31, Feb. 1-6, 9-20, 28, Mar. 1-4, 13-18;
discharge determined from daily gage height and temperature records, and discharge measurements.
Gage washed out June 15-17; discharge determined from comparison with record obtained at station on
Grand River at Hot Sulpbur Springs.
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Monthly discharge of Williams Fork near Parshall, Colo., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. [ acre-feet,.

Maximum. Minimum.‘ Mean.

(071370 o ) o P 08 67 ! 76.7 4,720
November. 100 61 “ 77.3 4,600
December. . 65 45 ! 55,5 3,410
January... 61 25 48.9 3,010
February.... 55 14 6.5 2,580
MarCh . . . e 96 41 57.0 3, 500
-8« 1 135 EX 92.0 5,470
.- 730 112 442 27,200
2,600 540 1,330 79,100
712 158 374 23, 000
156 80 113 6, 950
121 851 98.3 5,850
2,600 25 234 169, 000

BLUE RIVER AT DILLON, COLO.

LocaTion.—In sec. 18, T. 5 8., R. 77 W, at highway bridge on edge of Dillon, Summit
County. Nearest tributaries, Snake River and Tenmile Creek, enter a short dis-
tance below.

DRAINAGE AREA.—1108quare miles (measured on Forest atlas).

REecorDps AVAILABLE.—QOctober 15, 1910, to September 30, 1918.

Gage.—Vertical staff on right abutment of bridge facing channel; read by E. Cooke,
M. D. Pierce, and Frank Sopir.

DI1SCHARGE MEASUREMENTS.—Made from bridge or by wading,

CHANNEL AND cONTROL.—Bed composed of compact gravel upon which lodges
detritus from hydraulic dredges near Breckenridge. Control isriffle 50 feet down-
stream, which shifted during high water of 1918. Banks high and not over-
flowed. Point of zero flow, 0.4 foot (+.1).

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.7 feet at 7 p. m.
June 16 (discharge, 900 second-feet); minimum discharge of 20 second-feet oc-
curred February 28 and March 1.

Ice.—Stage-discharge relation affected by ice.

Drversions.—Court decrees for diversion of 2.3 second-feet for irrigation from Blue
River above station and 63 second-feet below; also placer decrees for diversion of
118 second-feet near Breckenridge. Unadjudicated diversion from the head-
waters of Blue River across Boreas Pass to Tarryall Creek.

ReguraTioN.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent, but shifted slightly after high
water; affected by ice. Standard rating curve well defined below 700 second-
feet. Gage read to hali-tenths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table except for period of ice effect.
Indirect method for shifting control June 1 to August 31. Recordsgood except
during winter, for which they are fair.
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Discharge measurements of Blue River at Dillon, Colo., during the year ending Sept.

80, 1918.
Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. || Date- Made by height. | charge.
Feet. | Sec.-fi. Feet. | Secft.
‘Oct. 22 | S.B. Sould............. 1.43 47.9 || Mar. 12 | 8. B. Soulé............. 23.00 22.6
Dec. 21 |..... F L al.39 32.5 || Aug. 1 |J. B, Spiegel............ 2.07 165
Jan. 20 |..... {3 0 T al.89 25.9

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Blue River at Dillon, Colo., for the year ending Sept.

30, 1918,

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
53 46 34 30 24 20 34 170 578 442 158 60
51 46 32 30 24 21 34 200 625 420 158 60
49 44 32 30 25 21 34 217 625 375 158 63
49 44 31 30 27 21 33 217 675 355 158 70
49 43 30 30 28 22 32| 217 675 355 158 73
49 42 28 30 29 22 34 236 750 355 150 73
49 37 28 30 29 22 42 255 800 355 145 73
49 36 28 30 30 22 43 236 750 355 132 73
49 36 28 30 30 22 46 217 750 375 132 73
49 36 28 27 30 22 52| 236 800 355 132 70
49 36 28 24 29 22 55 236 850 355 132 66
49 36 28 24 28 22 60 | 235 850 355 132 66
49 36 28 24 28 22 63 335 850 355 132 66
49 36 29 24 28 22 60 335 850 355 132 86
49 35 30 24 28 21 58 375 850 335 121 66
49 34 30 24 28 21 60 420 900 315 121 66
49 34 30 25 27 22 55 420 850 315 121 66
49 33 31 25 27 22 50 465 850 295 117 66
46 32 32 25 27 24 4 465 750 275 110 60
45 34 32 26 26 26 46 510 | 800{ 275 97 60
46 35 32 26 26 26 46 578 850 | 255 89 60
46 36 32 26 25 25 52 555 800 236 |« 89 60
46 36 31 26 24 24 50 600 800 221 79 60
46 36 30 27 24 25 58 600 800 | . 210 72 60
46 35 29 281, 23 26 63 600 | 750 | 204 70 60
46 34 30 28 27 60 600 | 650 178 66 60
46 32 30 26 28 60 555 600 172 63 60
46 32 30 26 30 81 578 532 172 63 60
46 33 30 25 31 108 600 | 488 172 61 60
46 34 30 24 32 142 600 | 488 172 61 60
46 [.enn... 30 P ;& T R, 600 |....... 172 60 .......

Nore.~—Stage-discharge relation affected by ice Oct. 24 to Apr. 6; discharge determined from daily
gage-height records, dis 'ge measurements, and temperature records,
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Monthly discharge of Blue River at Dillon, Colo., for the year ending Sept. 30, 1918.

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

53 5 47.9 2,950
46 32 36.6 2,180
December, 34 28 30.0 1, 840
January.. R 30 24 26.7 1,640
FeOTURIY -« it e e e eee e ceaeannen i 30 20 26.3 1, 460
B E:9 (o)  VY - 34 20 24,1 1, 480
April..... LI .. 142 32 55.2 ) 280
May. 600 170 403 24, 800
June. 900 488 740 44, 000
172 295 18,100
158 60 112 6, 890
73 60 64.5 ) 8401
900 20 155 112, 000

SNAKE RIVER AT DILLON, COLO:

LocarioN.—In. sec. 18, T. 5 S., R. 77 W., at highway bridge 100 yards above mouth
of river, at Dillon, Summit County. Nearest tributary, a small stream, enters
from north 1 mile above station.

DRAINAGE AREA.—92 square miles (measured on Forest atlas).

REcorps avaiLaBLE.—October 15, 1910, to September 30, 1918.

GaGE.—Vertical staff on downstream side of right bridge abutment; read by Frank
Sopir. Prior to April 26, 1913, gage was 2 feet farther upstream, and although re-
ferred to same datum, water piled up on gage during high water, giving a higher
reading for same discharge.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading just below gage.

CHANNEL AND cONTROL.—Bed composed of small boulders, rough, but permanent.
Control 50 feet downstream; shifted during 1918. Banks are not overflowed.

ExTrEMES OF DIsCHARGE.—Maximum stage recorded during year, 3.1 feet at 7 a. m.
and 7,p. m. June 15 (discharge, 1,170 second-feet); minimum discharge 8 second-
feet for several days during winter.

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

Diverstons.—Snake River ditch of Summit County Power Co. diverts about 30
second-feet from Snake River above Dillon. Irrigation decree for 4.5 second-feet
above Dillon.

RecuraTion.—Operation of power canal affects low-water flow.

Accuracy.—Stage-discharge relation not permanent; affected by ice. Rating curve
used from October 1 to May 31, well defined below 600 second-feet. Curve used
from June 15 to September 30, fairly well defined. Shifting-control method used
June 1-14. Gage read to hundredtbs twice daily. Daily discharge ascertained -
by applying mean daily gage height to rating table except for period for which
shifting-control method was used and except as indicated in footnote to daily-
discharge table. Records good except for winter, for which they are fair.

Discharge measurements of Snake River at Dillon, Colo., during the year ending Sept.

30, 1918.
Date Made by— Gage | Dis- | poe, Made by— Gage | Dis-
g e height. | charge. ate. Y height. | charge.
Feet. | Secft. Feet. | Sec.-ft.
Oct. 22| 8.B.Soulé............ 0. 66 15.1 || Mar. 11 | S. B. Soulé............ 0.53 9.3
Dec. 21 |..... 0.l 85| 155 Aug. 1|J.B.Spiegel....coiiir. L7 | 100

Jan. 20 |..... L o TR .68 9.8
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Discharge measurements of Snake River ditch at Dillon, Colo., during the year ending
Sept. 30, 1918.

Date. Made by— ‘ Gage height.‘ Discharge.
Feet. Sec.-ft.
Oct. 22 | 8. B. Soulé 1.26 18.2
Dec. 21 |......d 2.3 10.2
Aug. 1}7J. 1.47 27.1

Daily discharge, in second-feet, of Snake River at Dillon, Colo., for the year ending Sept.

30, 1918.
.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. ] May. ‘June. July. [Aug. Sept.
i
13 14 10 13 9 8 12 47 196 355 92 58
13 14 10 13 9 9 12 47 265 307 92 54
13 14 10 13 9 10 12 51 330 280 92 51
13 14 10 13 10 11 11 57 440 233 92 49
13 14 9 13 10 11 12 60 530 240 92 45
13 20 8 12 10 i1 12 ! 72 602 233 92 39
13 23 8 12 11 11 12 64 674 226 86 39
13 29 8 11 11 11 13 72 686 216 83 39
13 23 8 10 10 11 17 76 728 233 79 37
13 25 8 10 10 10 18 81 830 252 74 33
13 25 9 9 12 11 23 81 | 1,000 233 74 33
13 23 10 9 10 11 23 86 | 1,040 240 74 33
13 22 10 10 i1 11 26 1,090 252 69 33
13 21 12 10 10 11 12 124 | 1,100 252 66 33
13 13 13 10 10 12 13 131 | 1,170 233 66 33
13 6 14 10 10 12 16 142 | 1,140 216 66 30
13 20 15 10 10 13 17 159 | 1,110 199 66 28
12 33 16 10 11 14 14 159 | 1,080 175 66 28
14 28 16 10 10 13 14 165 990 165 69 24
16 28 16 10 10 12 16 182 860 158 74 24
14 52 16 10 13 12 16 220 990 158 74 24
14 30 14 10 10 12 18 240 800 146 74 24
14 26 13 10 10 11 21 276 740 135 74 24
14 27 13 10 11 11 19 262 680 135 74 24
14 14 13 9 11 12 21 262 620 124 74 24
14 13 13 12 21 249 530 113 69 26-
14 13 13 11 21 232 475 113 66 28
14 10 13 12 28 220 425 106 66 28
14 10 13 12 31 249 375 102 63 28
14 10 13 12 43 240 375 92 58 28
14 |....... 13 12 [oeeenn. 208 [.een..- 92 58 loeeil.n

NotrE.—Stage-dischargerelation aflected by ice Nov. 28 to Feb. 3, Feb. 26 to Mar. 13; discharge estimated
from discharge measurements, observer’s notes, and records of gage height and temperature.

Monthly discharge of Snake River at Dillon, Colo., for the year ending Sept. 30, 1918.

Discharge in second-feet.

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

(0761713 ¢ Y 16 12 13.5 830
November. 52 "10 20.8 1, 240
December.. 16 8 1.8 726
January... 13 8 10,2 627
February.. 13 9 10.4 578
March... 14 8 11. 4 701
April.... 43 11 18.1 1,080
Y.u- 276 47 149 9,160

June. .. 1,170 196 729 '
July... 355 92 194 11,900
August. ... 92 58 74.6 4,590
SePtember. (.t ie e camaarea—aaaaaan 58 24 33.4 1,990
N R 1,170 8 106 76, 300
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TENMILE CREEK AT DILLON, COLO.

Locarion.—In sec. 18, T. 5 8., R. 77 W., at highway bridge 300 yards above mouth
of creek, in Dillon, Summit County. Nearest tributary, Canon Creek, enters
from west 4 miles above.

DRAINAGE AREA.—113 square miles (measured on Forest atlas).

'RECORDS AVAILABLE.—October 15, 1910, to September 30, 1918.

‘Gaage.—Vertical staff on downstream side of center pier; read by Frank Sopir and E.
Cooke. Prior to June 10, 1914, gage was at side of pier where during high stages
the water piled up on the gage, giving a higher reading for the same discharge,
although referred to the same datum.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading near gage.

‘CHANNEL AND CONTROL.—Bed composed of small boulders; rough but permanent.
Control 30 feet downstream; shifted during 1918. Banks high and are not over-
flowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.25 feet at 8 a. m.
June 11 (discharge, 1,600 second-feet); minimum discharge of 2 second-feet
occurred February 15, 16, 17, and 20.

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

Diverstons.—Court decrees for diversion of 11 second-feet from Tenmile Creek above
station. '

ReGuLaTION.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent, but shifted during high water;
affected by ice. Standard rating curve well defined below 1,000 second-feet.
Shifting-control method used June 9 to September 30. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage height
to rating table except for period for which shifting-control method was used
and except for period of ice effect. Records good except for winter, for which
they are fair.

Discharge measurements of Tenmile Creek at Dillon, Colo., during the year ending Sept.

30, 1918.
Gage Dis- Gage Dis-
Date. Made by— height. | charge. Date. Made by— ) height. | charge.
Feet. | Sec.-ft. Feet. | Sec.ft.
Oct. 22| S.B.Soulé............. 1.66 30.6 | Mar. 12| S. B. Soulé............. é1.59 23.0
Dec. 21 |..... P [+ a .68 22.6 || July 31| J. B. Spiegel........... 2.08 123
Jan. 20 [..... Lo [0 al,70 19.1

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Tenmile Creek at Dillon, Colo., for the year ending Sept.

30, 1918.
|
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. ‘ June. | Jaly. | Aug. | Sept.
10 30 29 23 14 18 421 138! 525| 442| 110 44
40 31 27 23 14 22 40| 174, 610 410 98 48
40 31 25 23 14 23 461 203 61| 378 98 50
40 30 24 23 13 23 40| 203| 921| 348 98 52
40 30 22 22 12 24 37| 203!1,060| 319 98 56
40 30 21 22 12 25 37| 181|1,190| 302 98 64
40 30 21 20 10 26 40 174 (1,250 | 302 87 64
10 31 21 20 10 25 40| 216 1,300 265 87 64
40 33 21 19 10 24 44| 216! 1,360 | 292 77 56
40 32 22 18 9 24 50| 216 1,5% | 280 ki 56
0] 33] 22| 18 8 24| s8] 225150 32| 75 56
10 33 22 18 8 23 591 235 1,480 | 348 75 56
40 34 22 18 6 23 68| 319 1,480 ( 336 3 56
40 35 22 18 4 23 71| 342 1,480 | 319 73 56
40 39 22 18 2 22 68| 378 | 1,480 | 280 71 56
40 34 22 18 2 21 59| 300 1,480 | 265 71 56
40 32 22 18 2 21 442 [ 1,400 | 240 70 56
40 30 22 19 4 21 44| 490 1,400 230 70 56
35 29 22 19 4 22 46| 53911,320| 216 56
35 29 22 19 2 24 54| 632)1,320| 194 68 56
34 31 23| 19 4 23 59| 730 1,190] 104 59 56
34 32 23 18 6 23 59| 809(1,190 | 174 59 56
34 32 23 18 11 23 68| 865|1,060| 155 54 56
34 32 22 17 12 25 59| 839 985| 138 51 56
34 32 22 16 13 27 64 921! 785| 122 50 56
34 29 23 16 14 29 59| 889 595| 118 50 60
34 29 23 18 15 31 56| 825 110 50 64
34 29 23 17 16 33 68 78! 595 110 44 64
32 29 24 16 |occenn- 32 632 110 44 64
29 29 24 16 foen-e- | 34 15| 610 525| 110 u 64
30 |...... N 15 [eeennn o 40 . 560 |e.... .| 110 7 PO

NorE.—Stage-discharge relation affected by ice Oct. 29 to Nov. 7, Nov. 17 to Mar. 26; discharge deter-
mined from daily gage-height records, discharge measurements, and temperature records.

Monthly discharge of Tenmile Creek at Dillon, Colo., for the year ending Sept. 30, 1918.

Discharge in second-feet.

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

October-............. e ieaeeeceemtataeeeeeaaeeaannana, 40 29 37.2 2,290
39 29 31.3 1,860
29 21 22.8 1,400
15 18.8 1,160
16 2 9.0 500
40 18 25.1 1,540
115 37 56.5 3,360
921 138 6 28,700
1,530 525 | 1,100 65, 500
442 110 243 14, 900
110 4 70.7 4,350
64 4 57.0 3,390
ThHE YA - e eceemeratceracianeaamascaeaaraanaannan 1,530 2 178 129,000

82375—wsp 479—22——7
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EAGLE RIVER AT REDCLIFF, COLO.

Location.—In sec. 29, T. 6 S., R. 80 W., at footbridge in Redcliff, Eagle County.
Nearest tributary, Turkey Creek, enters 100 yards below station; Homestake
Creek enters 1 mile below.

DRAINAGE AREA.—74 square miles (measured on topographic map).

RECORDS AVAILABLE.—January 8, 1911, fo September 30, 1918.

GAgE.—Chain on downstream side of footbridge; read by forest ranger. Staff gage
in'same section and referred to same datum, read during high water.

DiscHARGE MEASUREMENTS.—Made from highway bridge 800 feet above station or by
wading.

CHANNEL AND CONTROL.—Bed composed of boulders and is very rough. Control
short distance below gage; shifts between narrow limits. Banks are high and
are not overflowed.

ExTrREMES OF DIsCHARGE.—Maximum stage recorded during year, 3.5 feet at 7.30 a. m.
June 10, 11, and 12 (discharge, 685 second-feet); minimum stage, 0.01 foot at 7 a. m.
October 15 (discharge, 1 second-foot).

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

Drverstons.—Court decrees for diversion of 6 second-feet from Eagle River above
station, and also a decree for diversion to the Arkansas basin of 18.5 second-feet
from Piney Creek, a tributary. During 1918, 2,210 acre-feet diverted under this
decree.

RequrnaTioN.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow. Filling of Pando ice pord in fall reduces flow for a
few days.

Accuracy.—Stage-discharge relation not permanent but shifted slightly; unaffected
by ice. Rating curve used from October 1 to May 22 well defined below 500
second-feet; curve used May 27 to September 30 well defined below 700 second-
feet. Indirect method for shifting control used January 3 to March 5, and May
23-25. Gage read to hundredths usually twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table except for periods for which
the shifting-control method was used. Records good.

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

Discharge measurements of Eagle River at Redeliff, Colo., during the year ending Sept. 30,
1918.

Date. Made by— hgiz e chglfg‘e' Date. Made by— h(giagﬁ. dgfg'e.
Feet. | Sec.-ft. Feet. Szgggt.
Oct. 19 | S.B. Soulé............ 0. 69 12, June 12 | Robert Follansbee. . ... 3,22
Jan. 26 { T.J. Watkins.......... .67 17.0 || Aug. 2| J. B, Spiegel........... 1,07 35.6
Feb. 25 |..... L5 s R .58 9.3




Daily discharge, in second-feet, of Eagle River at
30, 1
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Redcliff, Colo., for the year ending Sept.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
D 15 12 10 11 15 11 43 81 319 186 38 26
b U 17 12 12 13 16 12 52 94 326 162 34 27
O 15 13 15 12 15 14 52 94 334 162 34 28
[ S, 15 16 11 14 14 16 55 196 434 162 34 31
B T, 16 16 11 14 14 17 36 221 478 151 35 34
[ T 15 16 15 14 14 16 26 246 454 140 37 34
Y PO 15 16 14 13 15 16 26 201 501 131 34 32
- . 15 16 14 15 12 16 27 211 535 122 32 35
| T 15 15 15 15 11 15 40 238 583 129 32 38
100ccccinennn... 14 14 15 15 12 15 58 243 631 118 32 41
1§ 14 14 16 16 12 14 63 211 597 129 32 35
) 13 14 16 17 11 14 94 190 597 122 32 31
) & S, 13 15 10 18 11 15 80 168 590 136 29 28
B 5 14 11 18 11 16 76 203 566 122 28 26
oieeiennannan 1 4 13 18 i1 i3 3 232 508 108 30 28
16...iaaes 1 14 14 18 11 13 65 324 470 114 27 29
17 eiiiiiiees 2 14 14 19 10 13 50 386 421 114 27 28
18..... PR 5 11 13 19 10 13 45 450 383 94 26 26
19, it 13 8 13 19 10 17 42 447 352 70 26 26
2..ceiveiiiinnn 7 12 13 20 10 17 31 444 337 65 26 24
b2 S, veun 8 10 13 20 11 15 33 437 328 64 26 25
22t 10 11 14 20 12 15 36 427 346 62 26 24
b P 10 11 14 17 12 16 36 488 342 56 26 24
. I, 10 12 14 17 11 18 37 638 337 52 26 29
b TR 10 14 14 17 10 21 41 677 280 52 26 31
26..ciiiiiaannns 12 15 13 27 52 635 260 47 26 30
.1 O, . 9 15 13 35 58 593 244 40 26 26
b I PO 9 9 14 31 55 583 217 42 26 24
20 i 10 12 14 28 52 539 207 44 26 24
30......... weene 14 15 12 35 59 457 196 44 28 24
23 D, 18 Jeeee-ns 9 38 |oiennnn 368 |....... 38 P 3 I,

NoTE.—Gage not read on Sunda:iys and holidays, and on a few other days; discharge interpolated. Low

flow Oct. 14-18, due to filling Pan

0 ice pond.

Monthly discharge of Eagle River at Redcliff, Colo., for the year ending Sept. 30, 1918.

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

17 1 1.0 676

16 8 13.3 791

16 9 13.2 812

20 1 16.3 1,000

16 10 11.8 655

35 1 18.5 1,140

94 26 49,8 2,960

677 81 346 21,300

631 196 406 24, 200

186 38 99.3 6,110

38 24 29,4 1,810

4 24 28.9 1,720

677 1 87.1 63,200
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EAGLE RIVER AT EAGLE, COLO.

Locarion.—In sec. 33, T. 4 8., R. 84 W., at highway bridge at Eagle, Eagle County.
Nearest tributary, Brush Creek, enters three-fourths mile below station.

DrANAGE AREA.—630 square miles (measured on Forest atlas).

RECORDS AVAILABLE.—January 17, 1911, to September 30, 1918. March 12, 1905, to
February 10, 1907, station was maintained short distance below mouth of Brush
Creek.

Gage.—Chain on downstream side of bridge; read by D. L. Wedmore. Prior to
August, 1915, vertical staff fastened to right abutment was used This gage was
referred to same datum as present gage.

D1scHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of boulders and is very rough; shifted some-
what during 1918. No well-defined control. Banks are high and not subject
to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.0 feet at 8 a. m.
June 12 and 14 (discharge, 6,300 second-feet); minimum discharge occurred dur-
ing winter when record was discontinued.

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

Drversions.—Court decrees for diversion of 80 second-feet from Eagle River between
Eagle and station at Redcliff and 22 second-feet from Eagle River below Eagle.

REecurarioN.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent but shifted slightly. Rating
curve well defined below 6,000 second-feet. Gage read to hundredths once daily-
This does not give true daily mean during spring. Daily discharge ascertained
by applying daily gage height to rating table; indirect method for shifting con-
trol used July 7 to September 30. Records fair.

Discharge measurements of Eagle River at Eagle, Colo., during the year ending Sept. 30,
1918.

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

Feet. Sec.ft.
167

Oct. 17 8. B. SOUIG. ...ttt ittt ie et aaan 0.44
July 10 | Robert Follansbee. . .... .. .. oottt iiettaeanaennans 2.11 1,120
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Daily discharge, in second-feet, of Eagle River ai Eagle, Colo., for the year ending Sept. 30,
1918.

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

314 4551 2,220 | 2,800 375 165

336 575 | 1,980 | 2,580 350 165

360 640 | 2 2,360 332 161

370 710 | 3,110 | 2,140 341 161

281 | 1,410 | 3, 1,930 375 161

268 | 1,510 | 3,370 | 1,720 400 165

255 | 1,620 | 1,510 400 165

242 | 1,740 | 4,340 | 1,310 400 195

273 | 1,980 | 4,760 | 1,210 375 265

350 | 1,740 | 5,040 | 1,210 341 400

370 | 1,410 | 5,80 | 1,210 332 455

485 | 1,510 | 6,300 | 1,210 314 1455

608 | 1,860 | 6,160 | 1,210 305 428

575 | 1,930 | 6,300 | 1,120 289 400

575 1,980 | 6,160 | 1,030 281 400

L 165 165 .. ..... 455 1 2,220 | 5,600 988 273 428
. 165 161 143 390 | 2,340 | 5,460 945 227 341
18...... e eramenreaeaeaa, 165 161 161 360 | 2,590 | 5,040 905 221 305
19, it 163 161 170 350 | 2,460 | 4,760 785 214 273
. Cemeieeaiaaann 165 | 158 192 242 | 2,460 | 4,620 748 208 242
1 R, 163 158 175 227 | 2,460 ! 5,040 710 208 214
R 163 158 175 250 | 2,590 | 5,180 201 208
- 163 156 182 297 | 2,850 | 5,040 575 190 195
. 165 156 195 341 | 3,240 | 5,040 575 180 201
R 165 156 208 360 | 3,370 | 4,900 545 180 265
........................... 165 156 231 455 | 3,240 | 4,620 515 175 235
1 N .- 163 154 277 575 1 3,110.| 4,200 515 175 221
P S, 165 154 269 485 | 3,240 | 3,920 455 175 195
20 . . 168 152 235 455 | 2,980 | 3,240 428 170 201
R 170 152 265 400 | 2,720 | 3,020 400 170 208
3 ceee 172 [........ 281 |eeennnnn 2,460 |........ 375 165 [vecene.n

tb;{og;aél_—ﬂGage not read Apr. 6, 7, and June 30 to July 6: discharge determined by comparison with record
a iff.

Monthly discharge of Eagle River at Eagle, Colo., for the year ending Sept. 30, 1918.

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

October. 221 163 175 10,800
November 182 152 167 9,940
March 17-31. 281 143 211 6, 280
April.. ... .. 608 227 377 22, 400
ay.. 3,370 455 2,110 130, 000
June 6,300 1,980 4,510 268, 000
July.. 2, 800 375 1,120 68, 900
August. 400 165 269 16, 500
Septe R 455 161 262 15,600

TURKEY CREEK AT REDCLIFF, COLO.

Locarion.—Insec. 19, T. 6 S., R. 80 W., at highway bridge in Redcliff, Eagle County,
800 feet above mouth of creek.

DRAINAGE AREA.—27 square miles (measured on Forest atlas).

RECORDS AvAILABLE.—June 30, 1913, to September 30, 1918.

GaeeE.—Chain attached to guard rail of bridge. Prior to November 9, 1915, vertical
staff on downstream side of left abutment referred to same datum.

DiscHARGE MEASUREMENTS.—Made from single-span bridge or by wading near by.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and small boulders; shifts.
No well-defined control. Banks are high and are not overflowed.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.7 feet at 7.15
p. m. June 13 (discharge, 670 second-feet); minimum stage, 0.82 foot at 5 p. m.
December 14 (discharge, 4 second-feet); minimum discharg®, 3 second-feet August
17-26.

IcE.—Stage-discharge relation not affected by ice, except for a few days.

Diversions.—Court decrees for diversion of 5.5 second-feet from Turkey Creek.

RegurarioN.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent; shifted considerably during high
water. Rating curve used before high water fairly well defined; applied indirectly
October 1 to March 31. Rating curve used June 20 to September 30 well defined
below 250 second-feet; applied indirectly June 13-19. Gage read to hundredths
usually twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table except for periods for which the shifting-control method
was used. Records fair.

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

Discharge measurements of Turkey Creek at Redcliff, Colo., during the year ending Sept.

30, 1918. .
N Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Date- Made by— height. | charge.
Feet. | Sec.-ft
Oct. 19 June 12 | Robert Follansbee.....| 4.24 532
Jan. 26 Aug. 2| J. B. Spiegel . 23.8

Feb. 25

Daily discharge, in second-feet, of Turkey Creek at Redcliff, Colo., for the year ending
Sept. 30, 1918.

]
Day. Oct. | Nov. | Dec. | Jan. 1 Feb. | Mar. !1 Apr. | May. | June. | July. | Aug. | Sept.
i
46| 44| 40| 44 ‘ 40| 46 12| 16 155| 104| 28 6
46 45| 41| 44! 42| 46| 16| 18| 152| o9| 28 7
40| 46| 42| 44| 42| 46! 16| 22| 48| ol 7
42] 47| 40| 42, 42| 46, 16| 42, 15| 67| 22 8
22| 48| 40| 41| 42| 46 13| 57| 10| 66| 20 9
40| 70| 40| 44 D2l a6 14| = w| a| 2 9
40| 65| 40| 44| 14| 50! 14| 65 25| 59| 22 7
40| 60| 40| 42| 44| 50' 13| 68| 32 20 7
39| 6.4 40| 42! 42| 497 12| 681 292| 54| 18 7
30| 72| 40| 40| 42| 49| 14! 68 260 5| 16 8
40| 68| 40| 42| a2 48| 14| 64| 35| 46| 16 6
42| 48| 40| 44| 42| 48| 18| 64| 45| 45| 16 4
40| 52| 42| 43| 42| 60{ 20 64| 485| 43| 15 ¢
co| 52| 38| 42| 42| 72| 18| 52| 400 9 n
3.9 5.2, 44| 42| 42| 5.0 16 62| 425 43 4
43| 44| 43| 42] 42| 46| 14| 90| 32| @ 9 5
£7] a0| 42| 44| 2| 50| 14l o7| 300| 42 3 5
50| 40, 40| 44| 42! 54| 13| 16| 28| 36 3 5
54| 41| 4o| 44| 46| 54, 12! 119 28] 37 3 5
3.9 42| 40| 43| 44| 46| 12! 12| || 32 3 5
39| 40| 39| a2| 42| 70| 1| 16| 20| 32 3 5
39| 40| 40| 42| 50| 56| 10| 12| 22| a3 3 5
42| 40| 42| 22| 50| 66| 10| 148| 242| 35 3 5
39| 40| 44| 42| 50| 70| 10 19| 251| 34 3 6
40| 43| 44| 42| 50| 74| 1| 17| A4 32 3 6
30| 46| 44| 42| 42| 89| 13| 19| 18| 32 3 6
3.9| 42| 44| 42| 42| 80| 14| 18| 64| 28 5 5
40| 42| 44| 42| 42| 76| 13| 169| 18| 28 6 5
41 43| 44| 89 83| 12| 155| 13| 27 8 5
w2 44| 44 42/ 9.5 12| 12| 120 27 7 5
e I 44| a2 10,0 |....... 148....... 26 6 {annnnn

NOTE.—Gage not read Sundays and holidays; discharge estimated.
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Monthly discharge of Turkey Creek at Redcliff, Colo., for the year ending Sept. 30, 1918.

GRAND RIVER BASIN.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
5.4 3.9 4,17 256
7.2 4.0 4.87 290
4.4 3.8 4.15 | 255
4.4 3.9 4.25° 261
5.0 4.0 4.34 , 241
10 4.6 ! 6.03 ' 371
20 10 | 13.6 809
197 16 | 101 6,210
485 118 | 256 15,200
104 26 | 4.6 2,870
28 3 11.3 695
9 4 1 58, 345
485 3 ; 38.4 | 27,800

HOMESTAKE CREEK NEAR REDCLIFF, COLO.

Locarron.—In sec. 30, T. 6 S., R. 80 W., a quarter of a mile above mouth of creek, at
first Forest Service bridge, 1 mile from Redcliff, Eagle County; below all trib-
utaries.

DRAINAGE AREA.—64 square miles (measured on' topographic map).

RECORDS AVATLABLE.—January 8, 1911, to September 30, 1918.

‘Gage.—Vertical staff attached to center pier of bridge used since October 18, 1917;
at practically same location as gage used January 8, 1911, to August 16, 1914.
August 17, 1914, to October 17, 1917, gage was a quarter of a mile upstream.
Read by forest ranger.

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

CHANNEL AND cONTROL.—Bed composed of well-compacted gravel. Control is located
50 feet downstream at small rapids; apparently permanent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.2 feet at 9 a. m.
June 24 (discharge, 1,300 second-feet); minimum discharge probably occurred
during winter when stage-discharge relation was affected by ice.

Ice.—8tage-discharge relation seripusly affected by ice; observations discontinued.

Diversions.—Court decrees for diversion of 1.2 second-feet from tributary of Home-
stake Creek.

RecuraTioN.—Diurnal fluctuation during spring from alternate melting and freezing
of mountain snow.

Accuracy.—Stage-discharge relation apparently permanent. Rating curve used
prior to October 18, when gage location was changed, well defined below 650
second-feet; curve used after that date not well defined. Gage read at irregular
intervals. Daily discharge ascertained by applying daily gage height to rating
table and estimating for days of no gage height. One reading does not represent
mean daily gage height during spring. Records poor during high water and fair
for remainder of year.

CoorERrATION.—Gage heights furnished by United States Forest service.

Discharge measurements of Homestake Creek near Redcliff, Colo., during the year ending
Sept. 30, 1918.
Ga e Dis- Gage | Dis-
Date. Made by— t.| charge. Date. Made by— height. { charge.
Sec. -ft Feet. | Sec.ft.
Oct. 18 6.5 || Feb. 25 | T.J. Watkins.......... e1,62 5.6
19 7.9 || Tune 12 | Robert Follansbes......| 5.60 1,060
Jan. 26 8.5 || Aug. 2| 7. B. Spiegel........... 2.14 48.1

@ Stage-discharge relation affected by ice.

Note.—Measurements made on and after Oct. 19 were referred to the present gage.
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Daily discharge, in second-feet, of Homestake Creek near Redcliff, Colo., for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
14 16 |..eeeens 45 65 190 320 50 16
13 16 |.oeennes 50 75 190 300 48 17
13 18 ...t 54 85 360 280 70 17
12 20 [...oen.n 56 90 542 260 80 18
12 22 [oeeenne 54 100 600 240 70 20
12 19 f....... 52 224 850 220 64 25
11 20 1........ 50 240 700 200 62 50
11 2 .. 45 250 750 180 62 75
10 22 f...... 50 200 780 161 61 86
10 b2 S 60 190 850 161 61 90
10 22 oo 70 144 900 156 50 100
10, 20 f........ 80 148 900 152 38 80
10 ¢ 18 fieeannns 87 150 900 148 35 66
10 i 15 [eeeenan 75 152 900 144 32 61
10 « 15 |........ 0 200 850 140 30 56
10 15 ... ... 65 250 820 136 30 51
9 14 ..., 60 290 800 128 30 48
9 4. 55 320 790 120 30 44
8 4 (........ 50 350 780 112 30 40
11 T3 PO 40 380 770 104 22 36
11 14 ..., 36 415 800 96 20 32
10 13 [....... 38 4451 1,000 90 20 28
10 13 ...ons 40 475 | 1,200 86 17 23
9 13 [.o... 42 510 | 1,300 82 16 50
9, 13 [beeeen.s 44 542 740 78 16 75

1
8| 12 [ooo.en 50 500 580 74 16 66
8, 12 ..., 65 450 500 70 15 46
9 12 (... 60 400 400 66 15 40
10 10 f........ 60 350 363 64 16 40
12 10 36 60 300 340 61 16 42
4 ... 38| .eeens 250 [.o..o... 55 16 J........

NorE.—Gage read Oct. 5, 10, 18-20, Nov. 5, 6, 10, 14, 20, 24, 30, Mar. 30, Apr. 9, 13, 25, May 6, 11, 14, 17,
25, June 1, 4,9, 11, 12, 19, 24-2, 20, July 9, 10, 16, 19, 31, 30, Aug. 2, 6, 7, 10, 13, 15, 19, 20, 23, 37, Bept. 3,
9, 13, 16, 23, 26, 27; discharge for missing days determined by comparison with record obtained at station
on E’agle River at Redcliff.

Monthly discharge of Homestake Creek near Redcliff, Colo., for the year ending Sept.

80, 1918.

Discharge in second-feet.

Month. ; ngéa
Maximum. f Mininum. | Mean.
|

14 I 8 10.5 646
24 ! 10 16.1 958
87 | 36 55.4 3,300
542 65 275 16,900
1,300 190 708 42,100
320 | 55 145 8,920
80 | 15 36.7 2,260
100 ; 16 47.9 2,850

ROARING FORK AT ASPEN, COLO.

LocatioN.—In sec. 7, T. 10 8., R. 84 W., at bridge near old power plant at Aspen,
Pitkin County. Castle, Maroon, and Hunter creeks all enter below.

DRAINAGE AREA.—109 square miles (measured on topographic map).

RECORDS AvAILABLE.—February 25, 1915, to September 30, 1918. From January 1,
1911, to February 24, 1915, station was maintained just below Cooper Avenue
bridge, three-quarters of a mile upstream.

GagE.—Vertical staff at downstream end of right bridge abutment; read by H. W.
Wood and Francis McDonnell. Gage used at original section was a vertical staff
fastened to old crib abutment on right bank, 25 feet below Cooper Avenue bridge;
no determined relation between two gages.

Di1scHARGE MEASUREMENTS.—Made from single-span bridge or by wading near by.
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CHANNEL AND CONTROL.—Bed composed of small boulders and is fairly smooth.
Control not well defined; shifts occasionally. Banks high and not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.8 feet at 8 a. m.
June 13 (discharge, 2,380 second-feet); minimum stage, 1.06 feet at 9 a. m. No-
vember 28 (discharge, 28 second-feet).

Ice.—Stage-discharge relation practically unaffected by ice during winter.

Diversions.—Salvation ditch, which has a decree for 58 second-feet, diverts water
above station from middle of May to middle of September. It was not used
during 1918. The mines at Aspen pump into the river about 6 second-feet,
which enters above the station.

REecuLAaTION.—Diurnal fluctuation during spring caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent, but shifted during high water..
Rating curve used from October 1 to May 23 well defined below 2,000 second-feet;
curve used June 5 to September 30 well defined; shifting-control method used
May 24 to June 5. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table except for period for
which shifting-control method was used. Records good.

Discharge measurements of Roaring Fork at Aspen, Colo., during the year ending Sept.

30, 1918.
Do o vy Wi | Bl
Feet. | Sec.-ft.
Jan., 24 | . . WatKins. ..o uu ittt e 1.18 42, 5.
June 9 | Robert Follansbee. .. ... cioie ittt aiiaeeean 4.39 1,400

Daily discharge, in second-feet, of Roaring Fork at Aspen, Colo., for the year ending
Sept. 30, 1918.

' ]
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. , June. | July. 1 Aug. | Sept.
| i
I
55 60 34 36 41 54 82 485 690 114 47
62 56 49 38 42 42 61 94 650 690 116 49
49 56 51 41 40 44 63 100 700 | 640 122 51
56 54 43 40 38 42 56| 142 640 | 117 54
54 55 53 39 41 39 36 175 | 1,030 595 117 72
i
54 54 54 38 39 45 47 200 | 1,470 550 «+ 183 81
56 54 49 41 40 34 47 255 | 1,470 528 | 136 73
56 54 47 381 41 49 272 | 1,470 485+ 114 59
54 49 51 38 47 36 53 255 1,540 5 | 100 108
50 49 50 38 43 35 65 240 | 1,820 528 | 89 193
|
47 45 47 31 42 38 71 212 | 1,960 485 103 162
45 49 47 39 40 36 83 188 | 2,170 445 96
45 47 43 42 40 33 83 164 | 2,170 93 114
54 47 42 38 35 86 212 | 2,100 385 100 113
4 49 43 35 36 79 255 | 1,890 88 96
45 54 40 40 41 45 68 360 | 1,750 385 86 94
48 54 44 41 44 44 66 440 | 1,820 350 82 85
40 54 42 38 38 43 63 462 | 1,680 315 79 85
44 54 47 40 33 40 61 508 | 1,540 280 75 85
48 56 44 38 35 41 63 530 | 1,610 265 72 82
45 53 40 40 35 41 55 552 ‘ 1, 540 250 68 7
48 49 40 42 36 41 62 552 | 1,540 235 65 67
4 51 44 41 38 42 61 625 | 1,610 235 61 74
48 49 43 36 43 42 62 802 | 1,540 220 58 85
50 49 39 41 39 41 72 750 | 1,400 195 54 85
47 49 41 42 74 650 | 1,270 183 47 89
47 38 47 79 600 | 1,140 164 37 84
59 39 39 41 75| 625 1,020 158 42 81
5 50 39 42 61 5751 900 145 41 76
57 49 38 45 65 530 790 134 42 71
....... 35 54 ... 485 1.......| 120 45 |.......

NorE.~—Discharge estimated Aug. 16-24, Sept. 2, 3, on account of missing gage heights. 4



100 SURFACE WATER SUPPLY, 1918, PART IX.

Monthly discharge of Roaring‘Forlc at Aspen, Colo., for the year ending Sept. 30, 1918.

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

OCtODOT . .o it i 62 40 50.1 3,080
November. ... .. . i 60 39 51.4 3,060
DeCembDer . . ..ot 5 35| 4.6 2,740
R 43 31 39.5 2,430
47 33 39.4 2,190
54 33 40.9 2,510
86 36 64,0 3,810
802 82 384 , 600
2,170 485 | 1,430 85, 100
690 120 374 23,000
183 37 85.2 5,240
193 47 /7.2 5,190
The year........ P 2,170 31 224 162, 000

ROARING FORK BELOW ASPEN, COLO.

Location.—In sec. 1, T. 10 S., R. 85 W ., at first highway bridge 2 miles below Aspen,
Pitkin County. Nearest tributary above is Castle Creek; nearest below, Maroon
Creek.

DRAINAGE AREA.—223 square miles (measured on topographic map).

RECORDS AVAILABLE.—October 18, 1913, to June 30, 1918, when station was discon-
tinued.

GaceE.—Vertical staff on left abutment of bridge, facing channel; read at m'egular
intervals by forest ranger.

DI1sCHARGE MEASUREMENTS.—Made from two-span bridge.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders; slightly
shifting. No well-defined control. Banks are high and not subject to overflow.

EXTREMES OF DISCHARGE.—Data too few.

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

Diversions.—Between this station and the one at Aspen there are a number of small
diversions, some of which return the water to the river above the station. Roaring
Fork Light & Power Co. diverts water from Maroon Creek into Castle Creek and
thence into Roaring Fork above station.

RecuratioNn.—Diurnal fluctuation during spring from alternate melting and freezing
of mountain snow.

Accuracy.—Stage-discharge relation shifted between narrowlimits. Standard rating
curve well defined below 3,000second-feet. Gageread to hundredthssemiweekly.
Daily discharge ascertained by applying daily gage height to rating table and
estimating for days when gage was not read. During spring, one reading does
not represent mean for day. Records poor.

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

The following discharge measurement was made by T. J. Watkins:
January 24, 1918: Gage height, 0.15 foot; discharge, 125second-feet.

.
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Daily discharge, in second-feet, of Roaring Fork below Aspen, Colo., for the year ending
Sept. 30, 1918.

Day. Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
414 194 145 135 106 115 141 217 785
350 193 140 141 114 116 177 230 800
300 192 132 139 117 117 180 320 1,100
250 184 131 137 120 119 170 408 1,400
200 177 130 135 123 123 160 450 1,700
220 180 128 138 126 120 154 490 2,000
240 183 127 141 128 118 156 550 2, 280
260 186 126 138 120 116 158 581 2,930
287 189 136 133 114 114 161 550 3,000
250 192 146 130 114 114 180 519 4,000
220 192 158 125 114 114 198 480 4,500
190 192 151 123 114 114 216 450 5,000
161 192 151 130 114 114 217 408 5,000
169 192 151 141 114 120 210 500 4,800
165 174 151 141 114 130 205 600 4,500
162 154 151 141 114 135 200 700 4,170
159 155 151 4 120 135 190 800 4,200
156 156 151 141 125 136 180 937 4,000
152 158 151 14 128 137 175 980 | 3,500
148 161 148 130 128 138 177 | 1,020 3,450
150 162 144 123 128 139 165 | 1,100 3,350
155 164 138 124 130 140 169 | 1,200 3,270
155 166 138 126 135 141 172 1 1,400 2,800
158 169 | 138 128 130 141 185 | 1,500 2,590
161 166 | 138 116 120 141 198 | 1,500 2, 540

|
165 164 138 148 212 | 1,350 | 2,490
169 161 138 96 154 234 | 1,240 2,440
172 150 © 138 152 230 | 1,1004 2,390
184 155 | 138 150 226 | 1,000 2,330
196 154+ . 130 148 222 900 2,280
195 {........ i 126 430 800 [...uunns

NOTE.—(Gage read semiweekly; discharge for missing days determined by comparison with record ob-
tained at station near Aspen.

Monthly discharge of Roaring Fork below Aspen, Colo., for the year ending Sept. 30, 1918.

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

‘Month,
Maximum, | Minimum. | Mean.

(8770 1 414 148 204 12, 500

ROARING FORK AT GLENWOOD SPRINGS, COLO.

Location.—In sec. 9, T. 6. 8., R. 89 W., 1,500 feet above mouth of river, at Glenwood
Springs, Garfield County.

DrAINAGE AREA.—1,450 square miles (measured on Nell’s map of Colorado).

RECORDS AVAILABLE.—April 6, 1906, to September 30, 1909; September 21, 1910, to
September 30, 1918.

GaGE.—Gurley water-stage recorder installed October 27, 1917, and referred to in-
clined staff on left bank 800 feet above highway bridge, used since November 20,
1915; inspected by United States Forest Service. Chain gage on downstream side
of highway bridge previously used; relation between gages not determined.
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DI1SCHARGE MEASUREMENTS.—Made from single-span highway bridge.

CHANNEL AND coNTROL.—Bed composed of boulders and coarse gravel, practically
permanent during 1918. No well-defined control. Banks high and not subject
to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
8.45 feet at 8 a. m. June 14 (discharge, 17,600 second-feet); minimum stage, 0.64
foot at 4 p. m. February 16 (discharge, 340 second-feet).

Ice.—Stage-discharge relation not seriousty affected by ice, as river seldom freezes
over, and only occasionally does slush or anchor ice form.

Diversions.—There are court decrees for diversions of 164 second-feet from Roaring
Fork between Glenwood Springs and station below Aspen.

REcuLATION.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating curve
well defined. Operation of water-stage recorder satisfactory. Daily discharge
ascertained by applying to rating table mean gage height obtained by inspecting
gage-height graph. Records excellent except during winter, when possibility of
glight ice effect makes them good.

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

Discharge measurements of Roaring Fork at Glenwood Springs, Colo., during the year
ending Sept. 30, 1918.

Sec.-ft. Feet. | Sec.ft.
Oct. 24 714 || June 11 | Robert Follansbee..... 7.75 | 15,000
Jan. 21 372 || July 12 |.....do...eeiiiiiiiitl 3.08 2, 980

Daily discharge, in second-feet, of Roaring Fork at Glenwood Springs, Colo., for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. ? Mar. | Apr. | May. | June. -| July. | Aug. | Sept
{
b
1. 860 762 568 475 433 ‘ 410 860 | 1,280 | 3,210 | 4,590 | 1,260 685
2 910 | 770 | 575 | 482 439 427| 910 1,420 | 3,210 | 4,380 | 1,260 728
3 910 770 589 482 482 | 451 860 | 1,590 | 4, 4,180 | 1,260 728 -
4 910 753 547 482 463 433 860 | 2,040 | 5,700 | 4,380 | 1,210 815
5 815 719 561 482 469 451 815 | 2,540 | 6,690 | 4,180 | 1,210 960
6 815 | 702 | 540| 01| 463! 514| 728(3,030 | 7,460 | 3,780 | 1,260 | 1,060
7 815 678 561 439 463 | 514 728 | 3,210 | 8,520 | 3,590 | 1,260 | 1,010
8 815 | 648 | 508 | 508| 451 554 | 6851 3,030 | 8800 |3, 1,210 90
9 815 625 520 514 380+ 582 728 | 3,030 | 9,920 | 3,400 | 1,160 | 1,110
770 603 554 482 400 568 860 | 2,700 | 11,400 | 3,210 | 1,110 | 1,590
792 520 380 421 6256 960 | 2,390 | 13,600 | 3 1,110 | 1,780
815 | 506 | 540 | 385 | 433 662 1,160 | 2,100 | 14,200 | 3,030 | 1,110 | 1,480
728 589 520 482 45 920 | 1,240 | 2,100 | 14,900 | 3,030 | 1,110 | 1,370
728 | 610| 554 501 | 410| 662 1,360 | 2,700 | 15,200 1,060 | 1,
728 610 534 508 427 603 | 1,220 | 3,400 | 14,200 | 2,700 | 1,110 | 1,210
685 610 | 475 501 390 540 | 1,080 | 4,380 | 13,900 | 2,540 | 1,060 | 1,160
728 603 475 475 439 540 980 | 4,800 | 13,300 | 2,390 | 1,010 | 1,110
728 589 508 494 482 540 910 | 4,590 | 13,000 | 2,390 1, 060
728 561 508 514 451 575 842 | 4,380 | 11,100 | 2,240 910 | 1,010
728 | 82| 501 494 | 439 5 770 | 4,800 { 11,100 | 2,100 | 860 | 1,010
728 582 494 415 439 540 788 | 4,590 | 11,100 | 2, 100 860 960
728 589 494 410 433 575 797 | 4,800 | 11,400 | 1,970 815 910
728 582 520 463 457 575 , 460 | 11,400 | 1,840 770 910
685 575 508 501 501 610 | 1,010 | 6,190 | 10,800 | 1,840 770 | 1,060
696 501 514 482 648 | 1,160 | 5,940 | 9,360 ;| 1,710 770 | 1,060
708 | 580 | 494 | 527 390| 685 1,260 5700 8520|1,710| 770 | 1,010
719 589 494 520 457 770 5,000 | 7,720 | 1,590 728 | 1,010
728 540 488 488 433 770 | 1,240 | 5,010 1,480 728
685 568 475 469 [....... 728 | 1,120 | 4,500 | 5,940 | 1,420 728 910
685 568 475 | 488 1....... 728 | 1,140 | 3,980 420 6356 910
T4 ... 475 494 |....... 815 .. ..... 3,590 |....... 1,320 685 |.......

Nore.—Gage not read Oct. 7, 11, 14, 21, 25, 26, and Dec. 31; discharge interpolated.
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Monthly discharge of Roaring Fork at Glenwood Springs, Colo., for the year endmg
Sept. 30, 1918.

Discharge in second-feet,
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
910 685 763 46, 900
770 540 625 37, 200
589 475 519 31,900
527 380 480 29, 500
501 380 442 24, 500
920 410 599 36, 800
1,420 685 978 58, 200
6, 190 1, 280 3,690 227, 0600
15, 200 3,210 9,720 578, 000
4,590 1,320 2720 167, 000
1,260 685 61,100
1,780 685 1, 060 63,100
15, 200 380 1,880 [ 1,360,000
1

CASTLE CREEK NEAR ASPEN, COLO.

Locarion.—In sec. 35, T. 10 S., R. 85 W., 75 feet below highway bridge, 4% miles
above Aspen, Pitkin County. No inflow below, except spring run-off from small
gulches; nearest tributary above, Conundrum Creek, enters 1 mile upstream.

DrAINAGE AREA.—62! square miles (measured on topographic map).

REcorDs AVAILABLE.—February 16, 1911, to September 30, 1918.

Gage.—Gurley water-stage recorder on left bank, 75 feet below bridge; inspected by
forest ranger. Staff on opposite bank at datum 1.0 foot higher than present gage,
used February 16, 1911, to February 28, 1912. Vertical staff on right abutment of
bridge at present datum used February 29, 1912, to April 11, 1915, but owing to
slope of stream, gage readings were somewhat higher.

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

CHANNEL AND CONTROL.—Bed composed of coarse gravel; shifts during high water.
Control is small rapids just below cable; shifting at intervals. Left bank is high
and not subject to overflow; right bank subject to overflow a distance of 75 feet at
gage height 4.3 feet.

ExTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
3.9 feet at 7 p. m. June 15 (discharge, 1,090 second-feet): minimum stage, 0.68
foot at 5 a. m. February 26 (discharge, 24 second-feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—No water diverted aboye station except possibly for a small amount of
meadow irrigation. Court decrees for diversion of 160 second-feet below station.

ReeuLatioNn.—Diurnal fluctuation during spring caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent; shifted at beginning of high
water. Rating curve used October 1 to June 3 fairly well defined; curve used
June 8 to September 30 well defined. Operation of water-stage recorder satis-
factory except for periods indicated in footnote to daily-discharge table. Daily
discharge ascertained by applying to rating table mean daily gage height deter-
mined by inspection of gage-height graph, except for period of ice effect; shift-
ing-control method used April 1 to June 3. Records excellent except for period
January 1 to June 8, for which they are fair.

CoorErATION.—(Gage heights furnished by United States Forest Service.

i Revised since 1916 report.
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Discharge measuremenis of Castle Creek near Aspen, Colo., during the year ending Sept.

30, 1918
i !
Gage Dis- Gage | Dis-
Date. Made by— jheig%nt. charge. | Date. ’ Made by— height. | charge.
|
1 |
. | Feet. | Secft. \ Feet. | Sec.-ft.
Jan. 24 | T.J. Watkins....... .t a0.96 31.2 |! June 27 | Robert Follansbee 2.18 416
Tune 10 | Robert Follansbee....., 2.75 627 July 11 ‘ ..... [ L 1.69 272
i i
a Stage-discharge relation affected by ice.
Daily discharge, in second-feet, of Castle Creek near Aspen, Colo., for the year ending
: Sept. 30, 1918.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May.  June. | July. | Aug. | Sept.
69 52 44 40 206 32 37 _a4 ‘ 194 362 118 77
70 50 44 40 28 33 39 39 i 199 351 122 81
64 50 45 39 31 33 37 69 | 234 340 127 |* 85
fid 50 42 39 31 34 37 79 320 334 132 89
62 49 45 39 34 35 37 90 420 328 136 87
62 49 45 37 34 36 34 100 520 322 149 78
62 49 42 36 34 36 34 1201 520 316 138 76
62 49 41 34 34 36 35 140 . 540 310 129 82
61 48 44 32 34 34 37 120! 558 304 121 127
60 48 45 31 31 34 39 120 G50 298 121 158
60 48 44 26 31 34 41 109 750 292 129 142
5 48 45 28 31 36 45 105 810 286 123 121
58 48 44 28 31 35 44 113 890 E 280 117 119
58 48 43 28 31 33 48 134 890 260 132 110
56 48 42 30 28 33 42 164 970 232 129 117
56 48 41 30 28 38 41 192 770 222 119 102
56 48 42 30 30 33 40 197 710 210 112 94
56 48 42 31 31 33 38 181 630 200 104 89
56 48 43 31 31 33 35 197 610 190 98 83
58 46 42 30 31 33 36 210 610 180 93 80
58| 48| 41| 30| 82| 83| 37| 25| 55| 18| 93 76
56 46 42 30 32 32 37 221 558 165 89 76
55 45 41 31 34 33 41 250 540 174 85 78
56 44 41 31 34 34 41 280 522 167 83 76
58 44 41 31 2 35 45 290 505 160 80 73
58 44 41 37 49 268 505 1568 78 70
55 44 41 38 49 248 470 149 80 65
54 43 41 37 45 248 396 147 76 62
50 44 40 36 45 227 365 138 75 62
53 44 41 36 47 210 382 132 73 62
52 leeeean. 40 36 foenens 201 feeeeaen 114 73 |oeeenen

Note.—No gage heights Nov. 18-23, Mar. 23-29, May 5-10, June 4-7, July 4-1
1-3, 29, 30; discharge interpolated or estimated.

18, 19, Aug. 1-4, Sept.

tage-discharge relation affected by ice Jan. 8 to Feb. 4,

Feb. 9-22, discharge determined from daily gage-height records, discharge measurements, and temperature

records.
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Monthly discharge of Castle Creek near Aspen, Colo., for the year ending Sept. 30, 1918,

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
70 50 58.5 3,600
52 43 47.3 2,810
45 49 42.4 2,610
40 26 32.0 1,970
35 26 31.5 1,750
38 32 34.5 2,120
49 34 40.5 2,410
290 54 168 10, 300
970 194 554 1
362 114 25 14, 400
149 73 108 6,640
158 62 29.9 5,350
970 % 120 87,000

FRYINGPAN CREEK AT THOMASVILLE, COLO.

Location.—In sec. 7, T. 8 8., R. 83 W., at private bridge 1,000 feet southwest of
railroad station at Thomasville, Pitkin County. Nearest tributary, Deadman
Gulch, enters a quarter of a mile below.

DrAINAGE AREA.—175 square miles (measured on Forest atlas and topographic map).

REecorRDs AvAiLABLE.—February 26, 1915, to September 30, 1918. TFrom January 2,
1911, to February 25, 1915, station was maintained 1 mile downstream, where
drainage area was 190 square miles.

Gace.—Stevens water-stage recorder installed May 11, 1918, and referred to vertical
staff on upstream side of right bridge abutment. This vertical staff was used
prior to installation of recording gage. Observers, J. H. Swineford and J. A. Cox.

DiscHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of large boulders practically permanent dur-
ing 1918. No well-defined control. Banks not subject to overflow.

ExtreEMES OF DISCHARGE.—High-water records missing. Minimum stage recorded,
1.10 feet at 7.30 a. m. November 19 (discharge, 26 second-feet).

Ice.—Stage-discharge relation practically unaffected by ice.

Drverstons.—No court decrees for diversion of water above station.

RecuLATION.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation changed slightly about January 2. Rating
curve used October 1 to January 1 well defined; curve used after that date
fairly well defined below 1,500 second-feet. Gage read to half-tenths twice daily
October 1 to May 10. Beginning May 11 gage heights from water-stage recorder,
whose operation was satisfactory. Daily discharge ascertained by applying
mean daily gage height to rating table. Records fair until May and good for
remainder of year.

Discharge measurements of Fryingpan Creek at Thomasville, Colo., during the year ending
Sept. 30, 1918.

Gage Dis- . Gage | Dis-
Date. Made by— heght. | charge. Date. Made by— height. | charge.
Sec.ft. Feet. | Secft.
Oct. 26 | H. W, Fear............ . 64 || May 1| T.J. Watkins.......... 2.10 209
Jan. 23 | T.J. Watkins.. e 60 |} June 26 | Robert Follansbee.....| 4.08 1,230
Feb. 23 |..... [ ¥ . 39 || July 12 |..... [ 1 P, 2.85 510

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Fryingpan Creek at Thomasville, Colo., for the year
ending Sept. 30, 1918.

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

44 44 l 44| 43| 145] 152 |....... 805 | 183 79
44 4| 44 49| 130 | 194 [....... 7 178 85
44 44| 41 51| 134| 168 [....... 695 | 180 79
44 4, 45 53| 134 208 |....... 180
56 4“4, 49 58| 112 | 194 [....... 640 | 178 119
i
4 39 . 39 54| 119] 350 575 | 205 134
39 44 41 58| 119| 485 570 | 194 130
44 47 4 54 | 134 485 | 570 | 175 123
44 4l 39 51| 152 585 560 | 168 [ 208
44!
i

39 44 41 51 535 168 303
44 44 44 50 510 166 224
44 44 44 58 535 154 170

44 4, 39 83 395 127 141
44 44 39 88 395 119 130
44 4 39 92 372 112 119
44 44 39 87 350 108 108
44 39 41 92 330 104 104
98 100

310 94 92

310 90 92

2! 85 116

39

BERE RHERERR
RRRRERE RRRRR

ERERSE RER8S

NotE.—No record May 19 to June 26, as observer was away.

Monthly discharge of Fryingpan Creek at Thomasville, Colo., for the year ending Sept. 30,

1918.
Discharge in second-feet. .
Run-off in
Month. 0 acre-feet.
Maximum.! Minimum. | Mean.
I
.................................................. 69 44 58.3 3,580
............................................... 56 30 43.8 2,610
................................................ 56 39 43.8 2,690
.......................................... 47 38 42.6 2,620
.................................... 49 39 42,2 2,340
13 134 43 75.7 4,650
April..., ..o 168 112 140 8,330
............................... 750 152 433 15, 500
.................................... 805 194 436 26, 800
............................. 205 76 131 8,060
............................................... 338 9 188 8,210

TAYLOR RIVER AT ALMONT, COLO.

Location.—In sec. 2, T. 51 N., R. 1 E. New Mexico principal meridian, at highway
bridge at Almount, Guunison County, 300 feet above junction of Taylor and East
rivers.

DRAINAGE AREA.—413 square miles (measured on Forest atlas).

Recorps avamasLe.—July 27, 1910, to September 30, 1918.

Gage.—Vertical staff on downstream side of center pier; read by J. W. Brittain.

Di1scEARGE MEASUREMENTS.—Made from two-span bridge.
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CHANNEL AND cONTROL.—Bed composed of small boulders and coarse gravel. Control
shifts between narrow limits. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—No data, as only mean daily gage heights are furnished.

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

Diversions.—No court decrees for diversion from Taylor River.

RecuraTioN.—Diurnal fluctuation during spring caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation practically permanent except asaffected by ice.
Rating curve well defined between 150 and 2,000 second-feet. Gage read to
tenths twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good except for winter, for which they are fair.

CooPERATION.—Gage heights furnished by United States Reclamation Service
except during winter when they were furnished by United States Forest Service.

Discharge measurements of Taylor River at Almont, Colo., during the year ending Sept. 30,
’ 1918.

\
is- |! -
Date. Made by-- hgiz %:. c}g;sge. i Date. Made by— hgiz 3 chls)ii'sée.
i

Secft. | Feet. | Sec.t.
196 i; Mar. 2| T.J. Watkins.......... a2.16 119
g‘; | May 23 | Robert Follansbee..... 3.30, 1,210

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Taylor River at Almont, Colo., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July, | Aug. | Sept.
190 190 160 115 115 115 160 298 | 1,050 935 | 325 225
190 190 160 115 115 115 160 355 | 1,050 935 325 225
190 190 160 115 100 148 160 385 | 1,240 832 325 225
190 190 160 15 115 135 160 570 | 1,700 785 325 270
190 190 160 115 160 135 160 740 | 1,780 740 325 270
190 160 135 115 115 135 148 935 | 2,100 740 355 298
190 160 135 115 135 115 135 990 | 2,260 740 325 270
190 160 115 115 125 135 160 935 | 2,420 785 325 270
190 160 115 115 115 160 135 832 | 2,500 880 325 325
190 160 115 115 160 175 160 740 | 2,660 | 785 325 652
150 160 115 115 160 148 148 455 | 2,980 785 355 852
190 160 115 115 160 190 530 | 3,140 740 355 492
190 160 115 160 148 190 652 | 3,220 740 | 325 456
190 160 115 135 125 135 832 | 3,220 785 325 3556
190 160 115 135 160 135 190 935 | 2,740 785 325 325
190 | 160 115 160 | 135 190 | 1,180 | 2,580 | 695 325
190 160 115 160 160 135 175 | 1,110 | 2,660 610 325 270
190 160 115 125 208 148 160 | 1,110 | 2,420 570 325 270
190 160 115 125 190 135 160 | 1,110 | 2,420 530 325 270
190 160 115 135 160 135 148 | 1,240 | 2,420 530 325 248
190 160 115 148 160 | 1,110 | 2,420 455 270 248
190 160 115 135 160 | 1,110 | 2,420 455 270 248
190 160 115 135 175, 1,380 { 2,420 | 455 | 270 248
160 160 115 135 225 | 1,540 | 2,020 455 270. 248
190 160 15 135 248 | 1,460 | 1,700 | 455 | 270 248
190 160 15 135 225 | 1,310 | 1,380 420 | 225 248
180 160 115 135 325 | 1,180 | 1,460 385 225 248
190 160 115 135 225 | 1,310 | 1,310 325 225 225
190 160 115 135 225 | 1,240 | 1,180 325 225 225
190 160 115 135 248 | 1,180 | 1,110 325 225 225
190 1....... 115 160 [.c.n... 1,180 |.......] 325| 22%5i.......

Nore.—Stage-discharge relation affected by ice December 6 to March 14; discharge estimated from
discharge measurements, observer’s notes, and records of daily gage-height and temperature.

52375—W8P 479—22——8
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Monthly discharge of Taylor River at Almont, Colo., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
190 190 190 11,700
190 160 165 9,820
160 115 124 7,620
160 115 123 7,560
208 100 145 8,050
175 115 138 8,480
325 135 184 10, 900
1,540 208 966 59, 400
3,220 1,050 | 2,130 127,
935 325 623 38,300
355 225 300 18,400
652 225 303 18, 000
3,220 | 100 1’ 449 325, 000

GUNNISON RIVER NEAR GUNNISON, COLO.

Locarion.—In sec. 3, T. 49 N., R. 1 W. New Mexico principal meridian, at highway
bridge 2 miles west of Gunnison, Gunnison County. Nearest tributary, Tomichi
Creek, enters 1 mile below.

DRAINAGE AREA.—1,010 square miles (measured on Hayden’s atlas).

Recorps avarLaBLE.—November 27, 1910, to November 30, 1914; April 27, 1916, to
September 30, 1918.

GAGE.—Bristol water-stage recorder on downstream side of right abutment, referred
to chain gage in center of bridge. Chain gage used subsequent to June 19, 1918;
read by C. W. Chinery. April 27 to September 30, 1916, gage referred to vertical
staff at right abutment having datum 0.15 foot higher.

DiscHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of coarse gravel and small boulders; shifting
during high water. Control at well-defined rapids below bridge; shifted during
high water of 1918. Banks not subject to overflow except during extremely
high water.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder, 4.05 feet at
8 a. m. June 13 (discharge estimated at 11,400 second-feet); minimum discharge
of 180 second-feet occurred on several days during December and January.

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

Drversions.—Court decrees for diversion of 276 second-feet from Gunnison River
between this station and the forks at Almont.

REecurarion.—None.

Accuracy.—Stage-discharge relation shifted during and subsequent to the high
water of June; affected by ice. Standard rating curve well defined below 6,000
second-feet; was used direct prior to June 2. During the period June 2-21
there was considerable overflow and two overflow curves were used based upon
available information and a comparison with flow at Almont. From June 22,
when overflow was practically stopped by filling in with broken rock, to Sep-
tember 30, the shifting-control method was used based upon a discharge meas-
urement made in October, 1918, and upon comparison with flow at Almont.
Operation of water-stage recorder satisfactory prior to June 18; thereafter chain
gage was read to half-tenths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table except for periods of ice effect and
periods for which the shifting-control method was used. Records fair.
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Discharge measurements of Gunnison River near G'u'nnison’, Colo., during the year end-
ing Sept. 30, 1918.

. | Gage | Dis- Gage | Dis-
Date. Made by— ihei’;it. charge. || Date- Made by— height. | charge.
Fedt. | Sec-fi. Feet. | Secft.
Oct. 6 H.W,Fear............ 0.10 347 || Mar. 1| T.J. Watkins.......... 20,58 308
Dec. 18 | T. J. Watkins. .. — 38 185 | May 24 | Robert Follansbee..... 2.91 3,800
Jan. 16 | 8. B. Soulé a—, 02 195

¢ Stage-discharge relation affected by ice.

Duaily discharge, in second-feet, of Gunnison River mear Gunnison, Colo., for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
353 353 285 134 215 306 335 | 1,000 | 2,900 | 2,530 695 345
353 285 4 206 305 335 | 1,400 | 2,900 | 2,220 695 385
345 345 285 180 215 3056 335 | 1,600 | 3,400 | 2,370 695 435
345 361 248 180 230 305 3451 1,920 | 3,550 | 2,290 695 435
345 353 230 180 248 305 345 | 2,290 | 4,100 | 2,370 695 490
345 | 321 | 200 180] 248] 305| 345 2,610 | 4,230 |2,140 | 835 520
345 333 190 180 248 305 345 | 2,600 | 6,200 | 2,060 695 462
345 337 190 180 265 305 365 | 2,530 | 8,100 | 1,990 679 462
345 325 190 190 265 306 365 | 2,450 | 8,600 | 1,920 679 615
345 305 190 190 265 305 435 | 2,370 | 10,300 | 1,920 679 | 1,470
345 325 190 190 265 305 490 | 2,060 | 11,400 | 1,840 615 | 1,840
345 305 190 190 265 305 582 | 1,920 | 11,400 | 1,760 615 | 2,290
330 285 190 195 265 305 655 | 1,990 | 11,400 | 1,690 550 | 1,

320 325 190 195 265 305 695 | 2,530 | 10,300 | 1,690 550 656
305 321 190 195 265 305 655 | 2,600 | 9,200 | 1,620 582 615
309 317 180 195 265 305 582 | 2,930 | 8,000 | 1,540 550 582
313 313 180 195 265 305 520 | 3,090 | 8,000 | 1,470 538 550
321 305 184 195 265 305 435 | 3,170 | 7,200 | 1,400 490 520
313 305 180 190 265 285 410 { 3,170 | 5,200 | 1,330 479 490
337 265 180 190 265 285 365 | 3,250 | 5,200 | 1,330 462
3563 305 180 190 265 248 365 | 3,170 1 5,200 | 1,260 446 435
353 345 180 190 265 224 385 | 3,170 | 5,000 | 1,260 435 385
361 313 180 196 265 230 435 | 3,330 { 5,000 | 1,120 435 385
265 180 190 265 285 615 | 3,740 | 4,590 | 1,120 462 385
349 . 258 } 190 190 265 285 655 | 3,660 | 4,250 | 1,060 435 377
305 258 1 190 190 265 305 835 | 3,740 | 4,080 942 435 365
333 251+ 190 200 265 325 942 | 3,250 | 3,570 942 435 365
321 248 | 196 215 265 325 785 1 3,330 | 3,250 885 425 365
349 265 [ 196 196 |....... 325 740 | 3,000 | 3,010 885 385 365
345 265 190 200 |....... 335 835 | 3,090 | 2,690 785 385 365
349 |, | 100 | 215|100 335 |....... 3010 ... 785 | 385 |.......
|

Norte.—Stage-discharge relation affected by ice Dec. 5-11, Feb. 3-8, Feb. 11 to Mar. 17; discharge deter-
mined from daily gage height and temperature records, and discharge measurements. No gage heights
Oct. 13-14, Nov. 15, 16, Dec. 12-15, 17, 19-22, Jan. 6-15, 17-19, Mar. 28 to Apr. 6; discharge interpolated.

Monthly discharge of Gunnison River near Gunnison, Colo., for the year ending Sept.

30, 1918. .
Discharge in second-feet.
- e
Maximum. | Minimum.| Mean.
361 305 338
361 248 307 18,300
285 180 200 12,300
215 180 191 11,700
265 206 256 14,200
335 224 299 18, 400
942 335 518
3,740 1,000 | 2,720 167, 000
11,400 2,690 6,070 361, 000
2,530 785 1,570 96,
385 34,000
2,290 345 613 36, 500
11,400 180 1,140 822, 000
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GUNNISON RIVER NEAR GRAND JUNCTION, COLO.

Locarion.—In NW. 1 sec. 35, T. 1 8., R. 1 W., a quarter of a mile below Redlands
Irrigation & Power Co.’s canal and 14 miles above mouth of Gunnison River in
Grand Junction, Mesa County, below all tributaries.

DRrAINAGE AREA.—T7,920 square miles (measured on map of Colorado Geological Sur-
vey; scale, 1 : 500,000). .

RECORDS AVAILABLE.—April 1, 1917, to September 30, '1918. From October 19, 1894,
to December 21, 1895, and May 2, 1897, to September 30, 1899, station ma.mtamed
nearer mouth,

Gage.—Vertical staff at left bank a quarter of a mile below canal intake; read by
employee of Redlands Irrigation & Power Co. Original gage vertical staff at-
tached to wall of Denver & Rio Grande Railroad Co.’s pump house some distance
below present site. Moved July 5, 1895, to highway bridge 1 mile below pres-
ent gage. Relation between different gages not determined.

DI1SCHARGE MEASUREMENTS.—Made from car and cable at gage section. R

CHANNEL AND cONTROL.—Bed composed of well-compacted gravel; permanent. Con-
trol at rapids 500 feet downstream; practically permanent. Banks high and not
subject to overflow.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.1 feet at 6.45
p- m. June 14 (discharge, 17,600 second-feet); minimum stage, 1.35 feet at 8
a. m. August 5 (discharge, 190 second-feet).

Ice.—Stage-discharge relation affected by ice for short periods.

Diversions.—Below all diversions from Gunnison River. Most of water diverted
through Redlands canal is used for pumping and is returned to Grand River
below the Gunnison.

ComBINED FLOW.—Combined flow 'of Gunnison River and Redlands power canal
represents flow of Gunnison River which enters Grand River less about 25 second-
feet which is used during irrigation season.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to half-tenths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records excellent except for
winter period, for which they are good.

CooPERATION.—Daily gage heights furnished by Redlands Irrigation & Power Co.

Discharge measurements of Gunnison River near Grand Junction, Colo., 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. | Secft.
Oct. 16 | Fear and Oliver........ 2.00 May 15| H. R, Oliver........... 6.99 | 7,010
Jan. 18 | Watkinsand Oliver....| 2.58 909 May 19 | Oliver and Tener......| 800 11,100
Feb. 22 |..... do..oeiiiiiii 2.59 863 || Aug. 23 | H. R. Oliver........... 185 409
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Daily discharge, in second-feet, of Gunnison River near Grand Junction, Colo., for the
year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
| R 80| 760 |1,040 | 910 795 1,080 | 1,910 | 4,100 | 6,540 | 3,930 | 300 | 300
2l 830| 700! '990 | 910| 760 | 990 | 2,000 | 4,470 | 5,680 3,280 | 230 | 290
| 910 700 990, 830 795 990 | 2,080 | 5,260 | 6,100 800 218 290
4 910| 700! 990 830 910 |1,040 | 2,080 | 5,80 | 7,430 | 3,120 | 210 |. 460
[ T, 910 760 990 830 950 { 1,080 { 2,080 ; 7,900 | 8,150 | 3,120 350 640
i 830 | 760! 830 870 | 990 1,280 | 2,080 | 9,180 | 9,440 | 2,500 | 950 | 670
730 | 795 | 830 |1,040 | 1,490 | 1,950 | 9,960 | 10,200 | 2,350 | 950 | 700
830 730| 730 1795|1080 | 1,400 | 1,830 | 9,960 | 12,700 | 2,500 | 910 | 640
0| T30| T30 | 70| 108|120 | &0 | 502 | 13,300 | 2,800 | 49 | 1,40
550 7 1 £l 3 ] » 'y {
520 670 | 730 760 | 1,080 | 1,180 | 2,650 | 7,430 | 14,500 | 3,120 | 580 | 3,760
520| 700 | 830 | 810 1,080 | 1,230 | 3,120 | 6,100 | 15,800 | 3,760 | 1,280 | 4,100
700 910 | 860 | 1,040 | 1,280 | 3,600 | 5,680 | 16,200 | 3, 1,230 | 2,800
R AR AEHE R e
el i el 'y el ¢l el "y el
700 | 1,080 | 1,080 | 1,180 | 1,180 | 3,440 | 10,500 | 14,800 | 2,800 | 2,210 | 1,
610 | 1,040 | 990 | 990 | 1,080 | 1,040 | 3,120 | 11,600 | 13,600 | 2,650 | 1,380 | 1,7
. 910 | #70 | 1,080 | 1,180 | 2,650 | 11, 7400 | 2,500 | 870 | 1,490
640 910 | 990 | 1,080 | 1,180 | 2,080 | 13, 12,100 | 2,080 1 730 | 1,380
640 | 910 830 |1,040 | 1,080 | 1,180 | 2,500 | 11, 10,800 | 1,710 | 550 | 1,280
830 | 990 | 910|1,230 | 1,600 | 10,800 | 11,000 | 1,380 | 490 | 1,230
830 | 1,080 | 990 | 1,280 | 1,490 | 9,700 | 10,500 | 1,280 | 490 | 1,080
910 1,230 | 1,710 | 9,700 | 11,300 | 1,1 460 | 1,080
230 1,420 | 2,210 | 10,800 | 11,600 | 1,1 490 | 1,040
910 1,600 | 2,800 | 11,300 | 9,960 | 1,130 1,080
910 1,710 | 3,760 | 10,500 | 8,400 | 1,080 | 460 | 1,130
910 1,830 | 4,280 | 9,440 | 7,900 | ‘910 | 400 | 1,080
990 2210 | 4100 | 8150 | 6,540 | 550 | 400| 1,080
990 2,08 | 3,700 | $060| 5,00 | 60| 35| Loa0
10
795 1,830 |......| 7480 |...0....] 275

NoTE.—Gage not read Jan. 12, 13, 27, Feb. 8, 11, 24, Mar. 6, 21, 24, Apr. 1, 2, 4-9; discharge interpolated.
Stage-discharge relation affected t(;ly ice Jan. 26 to Feb. 10, Mar. 13-15; discharge determined from daily
gage height and temperature records.

Monthly discharge of Gunnison River near Grand Junction, Colo., for the year ending
Sept. 30, 1918.

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

910 460 677 41, 600
1,040 670 831 49, 400
1,080 730 902 , 500
1 760 899 55,300
1,230 760 1,040 57,800
2,210 ! 1,360 83,600
, 280 1,490 2, 660 158, 000
11,600 4,100 8,700 535, 000
16, 500 5,260 10,800 643, 000
3,930 5 2,170 133,000
2,210 210 695 42, 700
4, 29 1,310 8, 000
16, 500 210 2,670 | 1,930,000
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Combined monthly discharge of Gunnison River and Redlands canal near Grand June-
tion, Colo., for the year ending Sept. 30, 1918.

Discharge in second-feet.
: Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
1,100 705 909 55,900
1,360 760 1,040 61, 900
1,080 730 902 55, 500
1,080 760 899 55,300
1,230 760 1,040 57,800
2,210 990 1,360 83,600
4, 1,690 2,730 162, 000

12, 000 4,370 9,030 555,

16, 900 5,670 11,100 660,
4,340 685 2,430 149, 000
2,210 275 760 48,700
4,100 290 1,310 78, 000

16, 900 275 2,800 2, 029, 000

EAST RIVER AT ALMONT, COLO.

Locartion.—In sec. 22, T. 51 N., R. 1 E., at highway bridge at Almont, Gunnison
County, 100 feet above junction of East and Taylor rivers. :

DRAINAGE AREA.—295 square miles (measured on Forest atlas).

RECORDS AVAILABRLE.—July 27, 1910, to September 39, 1918. From April 15 to Octo-
ber 8, 1905, a station was maintained at this point, gage being referred to different
datum.

GAGE.—Vertical staff on downstream side of right abutment; read by J. W. Brittain.

DisCHARGE MEASUREMENTS.—Made from two-span bridge.

CHANNEL AND CONTROL.—Bed composed of small boulders and coarse gravel. Control
practically permanent during 1918.

EXTREMES OF DISCHARGE.—No data.

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

Diversions.—There are court decrees for diversions of 78 second-feet from East River.

RecuLATION.—Diurnal fluctuation during spring caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation practically permanent except as affected by ice.
Rating curve well defined below 2,000 second-feet, but somewhat uncertain
above, owing to overflow. Gage read to tenths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table except for period
of ice effect. Records for medium stages good; for high and low stages fair.

CooprERrATION.—Gage heights furnished by United States Reclamation Service.

Discharge measurements of East River at Almont, Colo., during the year ending Sept. 30,

1918.
Gage ; Dis: Gage | Dis
Date. Made by— heig t.; charge. Date. Made by— height. | charge.
R ,Adet,.l Seeft. il . & Feet. | Sect.
Oct. 7 .l 0.96 | 114 | Mar, 2| T.J. Watkins..._...... 0.82 74
Dec. 17 e84 | 63 | May 23 | Robert Follansbee. . ... 2.90 | -1,710
Jan. 16 21,52 | 68 l
l

e Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of East River at Almont, Colo., for t_he year ending Sept.

30, 1918.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1 120 100 100 65 56 70 100 450 | 1,140 962 255 145
2 120 100 100 65 66 70 100 565 | 1,140 905 256 145
3 120 100 100 65 65 70 110 650 | 1,360 850 285 145
4 120 100 100 65 65 70 120 905 | 1,650 795 255 160
] 120 100 100 65 65 75 120 | 1,190 | 1,710 795 255 175
6 120 100 75 65 85 75 120 | 1,480 | 1,820 745 285 192
7 120 100 65 65 65 76 110 | 1,540 } 2,520 745 232 175
8 120 100 65 65 65 75 120 | 1,540 | 3,000 745 232 175
9 120 100 56 65 65 75 120 | 1,360 | 3,250 "5 232 210
10 120 100 56 56 65 65 145 | 1,140 | 3,700 650 232 5256
11.. 120 100 65 47 65 70 175 850 | 4,800 | 650 | 232 450
12 120 100 65 56 65 75 210 795 1 5,000 565 232 380
13 120 100 65 65 65 75 232 850 | 5,000 605 232 315
14 120 100 65 65 70 80 255 | 1,310 | 5,000 | 650 | 232 285
15.. 110 100 65 65 70 80 255 | 1,480 | 3,700 605 232 255
16. 100 100 65 65 70 80 255 | 1,650 | 3,250 565 210 232
17 100 100 65 65 70 80 210 | 1,600 | 3,250 525 210 210
18 100 100 70 65 70 80 175 1 1,600 | 3,000 | 488 210 210
19 100 100 70 65 70 75 192 | 1,600 i 2,640 450 210 192
20.. 100 | 100 70 65 70 75 145 | 1,710 | 2,640 | 450 | 210 175
21 100 100 70 65 70 75 175 | 1,600 | 2,640 415 192 175
22 100 100 70 65 75 5 175 | 1,650 | 2,520 415 175 160
23 100 100 70 70 75 75 192 | 1,770 | 2,520 415 175 160
24 100 100 70 75 75 80 255 | 1,770 | 2,060 380 145 160
25.. 100 100 65 80 75 80 285 1,710 | 1,820 380 145 160
26 110 100 65 80 348 | 1,710 | 1,710 348 145 160
27 100 100 65 80 415 | 1,540 | 1,540 315 145 160
28 100 100 65 80 348 } 1,540 | 1,310 255 145 145
29 100 100 65 85 348 | 1,480 | 1,080 285 145 145
30 100 100 65 85 415 | 1,360 | 1,080 255 145 145
3 100 J....... 65 92 l....... 1,190 |....... 255 145 |.......

Nore.—Stage-discharge relation affected by ice Dec. 6 to Mar. 2; discharge determined from daily gage-
height record, discharge measurements, and temperature records.

Monthly discharge of East River at Almont, Colo., for the year ending Sept. 30, 1918.

Month.

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

120 100 110 6,760
100 100 100 5,950
100 56 7.5 4,400
85 47 66.3 4,080
80 56 69.0 3,830
92 65 76.8 4,720
415 100 208 12,400
1,770 450 | 1,340 82,400
5, 1,080 | 2,600 155,000
962 255 553 34,000
285 145 207 12,700
520 145 211 12,600
5,000 47 467 339,000
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TOMICHI CREEK AT SARGENTS, COLO.

LocarioNn.—In NW. 1 sec. 28, T. 48 N., R. 5 E., at railroad bridge three-quarters of a
mile west of Sargents, Saguache County. Nearest tributary, Marshall’ Creek,
enters a quarter of a mile above.

DRAINAGE AREA.—165 square miles (revised) (measured on Hayden’s atlas).

RECORDs AvAlLABLE.—May 12, 1917, to September 30, 1918.

Gace.—Lallie water-stage recorder installed October 5, 1917, and referred to former
vertical staff attached to downstream piling of railroad bridge; read by W. 8. Cole.

DiscHARGE MEASUREMENTS,—Made by wading or from pile bent bridge.

CHANNEL AND CONTROL.—Bed composed of gravel; shifting. Control 30 feet down
stream a#small rapids of compact gravel; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
3.4 feet during forenoon of May 29 (discharge, 410 second-feet); minimum discharge
probably occurs during winter.

Ice.—8tage-discharge relation seriously affected by ice; observations discontinued.

DiversioNs.—A few small ditches divert water for irrigation above Sargents.

ReguratioN.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory. Daily discharge ascertained by
applying to rating table mean daily gage height determined by inspecting gage-
height graph. Wide control at high water makes station nonsensitive, and for
that reason records for high water are good and for other stages excellent.

Discharge measurements of Tomichi Creek at Sargents, Colo., during the year ending
Sept. 30, 1918.

Gage Dis- Ga, Dis-
Date. Made by— heiz%xt. charge. || Date: Made by— height. | charge.
Feet. | Secft. Feet. | Secft.
QOct. 3| H.W.Fear............ 1,72 30.5 | May 24 | J. H, Baily............. 3.22 337
Feb, 28 | T.J. Watkins.......... 2.98 232.0 || Sept. 15 | H. D. Amsley.......... 1.82 40.3
May 22 | Robert Follansbee. . ... 3.00 267

a Btage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Tomichi Creek at Sargents, Colo., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Apr. | May. * June. | July. | Aug. | Sept.
92 306 89 40 26
95 278 90 39 26
116 292 90 45 34
134 281 95 47 39
134 295 96 41 54
154 302 92 41 48
168 309 86 39 37
170 302 81 38 30
192 302 81 39 44
182 302 81 35 78
160 302 80 41 70
140 302 77 40 54
138 312 82 40 49
154 284 7 52 45
160 260 81 49 41
185 213 89 36 40
232 195 76 29 40
281 210 70 26 39
274 192 64 26 38
302 168 59 28 35
278 168 52 44 30
292 204 52 35 32
326 185 54 30 32
362 160 54 29 39
378 136 58 26 37
374 128 | 51 26 35
370 117 47 26 34
370 110 44 27 30
382 106 48 27 34
362 a5 48 26 34
350 |........ 44 23 feeennns

Nore.—No gage heights Oct. 1, 2, 4-6, 14-20, Nov. 18-23; discharge interpolated.

Monthly discharge of Tomichi Creek at Sargents, Colo., for the year ending Sept. 30,

1918.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

45 29 33.6 2,070
30 26 32.0 1,520
78 36 60. 8 1,330
382 92 236 14, 500
312 95 227 18,500
9% 44 70.6 4,340
52 23 35.2 2,160
78 26 40.1 2,390

CRYSTAL CREEK NEAR MAHER, COLO.

LocaTion.—In sec. 35, T. 50 N., R. 6 W., at old Kruemling ranch, 300 feet above
headgate of Fruitland Irrigation Co.’s ditch, 8 miles southeast of Maher, Montrose
County. Nearest important tributary, North Fork, enters 1 mile above.

DRAINAGE AREA.—26 square miles (measured on Forest atlas).

RECORDs AVAILABLE.—April 6, 1917, to September 30, 1918.

Gage.—Vertical staff attached to downstream left abutment of highway bridge;
read by C. B. Wray and V. G. Meek.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.
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CHANNEL AND coNTROL.—Bed composed of compact gravel; slightly shifting. Control
at small rapids of compact gravel, 40 feet downstream; slightly shifting during
1918. Banks subject to overflow at stage of 4.0 feet.

EXTREMES OF DISCHARGE,—Maximum stage recorded, 1.9 feet at 6 p. m. April 28 and
29, and 6 a. m. April 30 and May 11 (discharge, 179 second-feet); stream practi-
cally dry during part of August.

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

DiversioNs.—Above station, Cedar Canyon and Iron Springs ditch has adjudicated
decree for 50 second-feet. Below, Fruitland Irrigation Co.’s ditch diverts water
into Onion Valley reservoir.

Accuracy.—Stage-discharge relation changed during high water of later part of
April. Rating curve used prior to May 1, well defined below 400 second-feet;
curve used after that date fairly well defined. Gage read to hali-tenths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table. Records good except during low stages, for which they are fair.

The following discharge measurement was made by Robert Follansbee:
May 26, 1918: Gage height, 1.49 feet; discharge, 107 second-feet.

Daily discharge, in second-feet, of Crystal Creek near Maher, Colo., for the year ending Sept.

380, 1918.
Day. Oct. | Nov. | Mar. { Apr. | May. | June. July., | Aug. | Sept.

15 -3 PR i 46 132 105 2 2 4
15 Tleeanes | 63 116 190 | 2 1 4
15 7 12§ 76 100 108 2 L 49
15 6 15 76 36 111 2 2 11
15 5 15 84 72 121 2 2 7
15 5 18 84 72 108 6 2 6
14 5 19 84 108 100 10 2 6
14 5 18 70 140 82 g ! 2 6
14 5 22 57 157 6 8 2 5
14 5 22 51 157 56 s 0 5
14 5 12 51| , 157 69 | 6 0 5
14 5 5 35 134 64 6 0 4
14 5 7 40 137 60 | 6 0 4
13 5 5 16 116 60 | 6 0! 5
12 5 12 51] 111 69 6 0/ 4
12| 5 22 70 127 96 ‘ 5 1 4
12 5 22 84 124 76 | 3 0 4
12 5 26 99 121 54 5 0 4
12 5 35 99 111 37 4 0 4
12 5 51 91 100 30 4 0 4
12 5 51 84 1 26 | 4 0 4
12 5 16 99 108 18 | 4 0 4
12 5 35 139 96 14 3 0 5
12 5, 51 139 6 5 3 0 6
11 5! 31 139 56 i 2 2 6

| |
10! 5 63| 147 66 2| 1 3 5
9! 5 70 163 86 2 | 1 3 7
9| 5 63 171 90 2| 2 3 7
9 5 63 171 % 2| 2 4 7
8 5 51| 163 23 21 2 4 7
3 40 {........ 96 |oenn-n ! 2 i N

NoTe.—Gage read three times weekly during October and November; discharge interpolated for days .
of missing gage heights.
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Monthly discharge of Crystal Creek near Maher, Colo., for the year ending Sept. 30, 1918,

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

October 15 8 12.4 762
November. 3 5 5.3 315
March 3-31 70 5 31.8 1,830
April 171 35 92.4 5,500
B 157 56 108 6,640
121 2 55.2 3,280
10 1 4.2 258
4 0 1.3 80
49 4 6.8 405

LAKE FORK AT LAKE CITY, COLO.

Locatron.—In sec. 34, T. 44 N., R. 4 W, at private bridge one-third mile above
Henson Creek, in Lake City, Hinsdale County.

DRAINAGE AREA.—126 square miles (measured on topographic map).

RECORDS AVAILABLE.—April 21 to September 30, 1918.

Gaee.—Vertical staff fastened to downstream side of right bridge abutment; read by
Eugene Otis.

DiscEARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTRoL.—Bed composed of coarse gravel well compacted; perma-
nent. Control at small rapids 250 feet downstream; apparently permanent.
Banks not subject to overflow except during extremely high stages.

ExTREMES oF pIsCHARGE.—Maximum stage recorded, 2.57 feet at 8 a. m. June 14
(discharge, 980 second-feet); minimum discharge occurs during winter.

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

Diverstons.—Practically none which do not return to stream above station. Court
decrees for diversions of 22 second-feet from Lake Fork below station.

ReeuraTioN.—Flow naturally regulated by Lake San Cristobal, 4 miles upstream;
area 1 square mile. During low water operation of power plant, 1 mile upstream,
may influence discharge slightly.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Gage
read to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Width of control at high water makes station
nonsensitive, and for that reason records for that period are good, and for other
periods, excellent.

Discharge measurements of Lake Fork at Lake City, Colo., during the year ending Sept.

0, 1918.
e | Made by~ R | o
Feet. Sec.ft.
Apr. 21 | Robert Follanshee. . ... .. i ooun et a et eeaaeeaeaee s 0.83 32.7
May 24 {..... 0 R 1.90 334
June 17 ] Ho G Getly . oeieiesiieeiaeeee et aaaraaaasaenasecaracaccsacancansanacans 2.38 625
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Daily discharge, in second-feet, of Lake Fork at Lake City, Colo., for the year ending
Sept. 80, 1918.

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

)
=3
=
[
-~
=
-
~
oo

Monthly discharge of Lake Fork at Lake City, Colo., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Month, Rmuu-?g&n
Maximum. | Minimum.| Mean.
APTil 21-830 . oottt e cieaeeaaeimeeeaaan 57 18 40.9 811
ng. 362 65 203 12, 500
June. 960 188 567 33,700
TJuly. 207 62 142 8,730
August. .. . 96 52 72.7 4,470
15 0141111 P 181 48 87.2 5,190
TR T o 14 DU PEIPY PO RO AR 66, 400

HENSON CREEK AT LAKE CITY, COLO.

LocarioN.—In sec. 34, T. 44 N., R. 4 W., at first highway bridge above mouth in
Lake City, Hinsdale County. No tributary between station and mouth, a quarter
of a mile below.

DRAINAGE AREA.—83 square miles (measured on topographic map).

RECORDS AVAILABLE.—April 21 to September 30, 1918.

Gage.—Vertical staff fastened to downstream side of right pile abutment; read by
S. W. Williams.

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

CHANNEL AND coNTROL.—Bed composed of coarse gravel overlain with silt tailings
from mills upstream; shifting. Control at rapids 75 feet downstream, which will
shift during high water. Banks not subject to overflow at bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.78 feet at 6
p- m. June 11 (discharge, 1,180 second-feet); minimum discharge occurs during
winter.

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

Diversions.—Practically no diversions which do not return water to creek above
station.

RecuraTroNn.—Operation of power plant of Hidden Treasure mine above station
causes considerable variation in flow during low water. Storage capacity ol
dam, about 735 acre-feet. ’

Accuracy.—Stage-discharge relation shifted during high water. Standard rating
curve not well defined. Gage read to hundredths twice daily. Daily discharge
obtained by applying mean daily gage height to rating table. Shifting-control
method used April 21 to June 10. Records fair.
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Drscharge measurements of Henson Creek at Lake City, Colo., during the year ending
Sept. 30, 1918.

Gage Dis-

Date. Made by— height. | charge.
Feet. Sec.ft.
Apr. 21 0.52 57
ay 25 1.36 366
June 17 1,60 508

Dadly discharge, in second-feet, of Henson Creek at Lake City, Colo., for the year ending
Sept. 30, 1918.

Day. | Apr. | May. | June. | July. | Aug. I Sept. | Day. | Apr. | May. | June. | July. | Aug. | Sept.
I N

230 202 80 43 || 16..caifennn.. 293 660 149 98 80
305 173 96 36 || 17.....)....... 311 575 149 84 80
406 221 108 46 || 18.....|-...... 336 526 130 80 76
462 213 125 59 || 19............ 314 575 125 76 59
530 196 130 54 (] 20.....].ceenns 362 542 120 78 56

180 100 139 1 26..... 45 366 336 96 64 48

872 167 98 2..... 78 374 302 98 42 48
860 162 102 116 1 28..... 64 350 278 88 56 59
812 167 118 120 1 29..... 52 339 257 98 59 50
740 149 104 110 || 30..... 69 290 202 76 36 50
3 SO F 254 feeauenn 78 120 |......

Monthly discharge of Henson Creek at Lake City, Colo., for the year ending Sept. 30, 1918.

Discharge in second-feat.
Run-off in

Month. acre-feet,
Maximum. | Minimum. | Mean.

932

15
32,100
3,020
5,410
90

LEROUX CREEK NEAR LAZEAR, COLO.

Locarion.—In sec. 33, T. 13 8., R. 93 W., at highway bridge 8 miles north of Lazear,
Delta County. No important tributary within several miles.

DRAINAGE AREA.—H2 square miles (measured on Forest atlas).

RECORDS AvAILABLE.—May 15, 1917, to September 30, 1918.

Gace.—Lallie water-stage recorder installed April 23, 1918, and referred to vertical
staff fastened to face of left bridge abutment; inspected by G. H. Henderson

. and W. F. Stewart. Datum lowered 0.40 foot July 20, 1917, and 0.45 foot Octo-

ber 11, 1917. All gage heights referred to latter datum.

DiscHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders; very rough. Con-
trol 50 feet downstream; somewhat shifting during 1918.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
3.5 feet at 9 p. m. May 16 and 11 p. m. May 17 (dxscharge, 840 second-feet); mini-
mum discharge occurs during winter.
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Ice.—No data; flow very small.

Driversions.—Court decrees for diversion of 55 second-feet from Leroux Creek above
station, of which 33 second-feet is for diversion out of the drainage basin. Below,
decrees for 290 second-feet.

RecuraTioN.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow. Flow in nonirrigating season storved in reservoirs on
headwaters. Decrees for such storage amount to 606 acre-feet.

Accuracy.—Stage-discharge relation not permanent; shifted during high water.
Rating curve well defined below 500 second-feet. Operation of water-stage
recorder satisfactory. Daily discharge ascertained by applying to rating table
mean daily gage height determined by inspecting gage-height graph. Indirect
method for shifting control used May 18 to June 24. Records good.

Discharge measurements of Lerouzx Creek near Lazear, Colo., during the year ending Sept.

30, 1918.
Gage Dis- Gage | Dis-
Date. Made by— heig%t. charge. Date. Made by— 1‘ height. | charge.
Feet. | Sec-ft. Feet. | Sec-ft.
Oct. 11 0. 50 3.0 || May 28 | Robert Follansbee..... 2.24 186
i&[p 3 1.05 27.2 |} June 20 | H.C. Getty............ 2.15 220
ay 3

Daily discharge, in second-feet, of Leroux Creek near Lazear, Colo., for the year ending
Sept. 30, 1918.

Day. | Apr. | May. | June. | July. | Aung. | Sept. | Day. | Apr. | May. | June. | July. | Aug. |Sept.
) 112 134 26 | 14 2.9 665 85 311 20 2.7
P J P 96 176 27 | 14 3.9 550 75 34 16 2.6
F: JS P 79 233 33| 13 4.8 352 77 26 8.8 2.6
[ SN P 158 260 51 | 14 9.6 438 125 281 10 2.6
[ P P, 236 187 32| 20 11 266 134 30| 12 2.6
6. e 284 169 311 18 7.0 f 21 ...... 291 119 32| 14 2.6
[ P, 316 158 41 | 15 3.4 22............ 316 110 36 | 12 2.6
- T PR 277 164 26 { 10 3.4 23..... 42 305 128 34 8.4 2.6
| RPN PR, 205 169 24| 10 5.6 || 24..... 50 217 154 35 5.6 4.2
) L) R , 163 174 351 12 39 25..... 72 260 85 34 4.2 3.8
105 171 31| 11 18 26..... 74 224 67 23 4.0 3.0

110 154 27| 10 59 (1 27..... 70| 224 52 20 3.6 2.8

115 136 28 9.6 4.4 1| 28..... 88 243 39 12 3.2 2.9

246 119 27 | 16 2.9 29..... 85 249 31 12 2.9 2.9

565 110 30| 19 2.6/ 30..... 117 176 28 12 2.8 2.8

! ;1 S 128 f....... 14 2.8 ......

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

Maximum. | Minimum. | Mean.

42 1,190
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SURFACE CREEK AT CEDAREDGE, COLO.

LocarioNn.—About sec. 29, T. 13 S., R. 94 W., at Cedaredge, Delta County. Nearest
tributary, Mill Creek, enters 4 miles above.

DrAINAGE AREA.—43 square miles (measured on Forest atlas).

REcorps avammaBie.—May 16, 1917, to September 2, 1918.

Gage.—Lallie water-stage recorder referred to vertical staff fastened to right concrete
abutment of footbridge, 400 feet upstream from highway bridge in Cedaredge.

DiscEARGE MEASUREMENTS.—Made from foothridge at gage section.

CHANNEL AND CONTROL.—Bed composed of small boulders filled in behind control
which is old concrete weir filled up flush with boulders and gravel, located 12 feet
downstream. Control permanent. Above stage 0.7 foot water flows through an
overflow channel which may shift somewhat.

EXTREMES OF DISCHARGE.—Maximum stage during year, 1.5 feet at 10 p. m. May
14 (discharge, 330 second-feet); minimum discharge éccurs during winter.

Ice.—No data. Flow very small as most of it is stored during winter.

Drversrons.—Court decrees for diversion of 142 second-feet from Surface Creek above
station, of which 67 second-feet is for diversion out of drainage basin. Below,
court decrees for 272 second-feet.

RecuraTIoN.—Alternate melting and freezing of snow in mountains caused diurnal
fluctuation during spring. Court decrees for storage of 8,140 acre-feet on head-
waters of Surface Creek. The release of this flow during irrigation season changes
natural flow,

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Oper-
ation of water-stage recorder satisfactory except for short periods, as shown in
footnote to daily-discharge table. Daily discharge ascertained by applying to
rating table mean daily gage height obtained by inspection of recorder graph.
Owing to wide control station is nonsensitive, and records can be considered only
good.

Drscharge measurements of Surface Creek at Cedaredge, Colo., dur'mg the year ending
Sept. 30, 1918.

Date. Made by— hgisgl%%. Dis- .

DeC. 15 | To T WAEKIDS. o oo enneeeeee e e e e e e e e e e eeene e ne e e 0.14 3.2
May 15 | 3. H.Baily................. . 1.09 124
27 | Robert Follansbee .83 72




122 SURFACE WATER SUPPLY, 1918, PART IX.

Daily discharge, in second-feet, of Surface Creek at Cedaredge, Colo., for the year ending
. Sept. 30, 1918.

Day. Oct. | Nov. Apr. May. | June. | July. | Aug. | Sept.
2.0 2.9 5.0 75 68 40| 31
1.6 2.9 5.4 64 84 0| 2
1.6 3.2 4.4 77 84 0| 27
1.6 3.5 3.5 132 84 42! 27
1.6 3.5 3.2 141 88 4| 3
1.6 32| 2.9 141 82 45| 19
1.6 3.2 3.8 141 82 61| 19
1.6 2.9 5.4 128 71 45| 17
1.8 32| 11 110 59 4| 15
2.0 «3.2 9.8 106 48 69| 13
2.3 3.2 22 98 62 71 11
2.6 20 98 80 66| 8.6].
3.2 23 141 8 62 8.2
3.2 18 165 8 52| 11 |
3.2 15 183 80, 45 7.4
3.21. 190 8 39| 5.8
3.2 155 84! 5l 8.6
3.2 135 88 39 9
3.2 140 8 3 9.8
3.5 . 115 86 38
3.5 |. 130 8, ¥
3.5 |- 140 75 34
3.2 | 130 82 2
2.6 115 75 | 17
2.6 100 62 i 19
2.6 9% 570 26
3.2 90 45 31
3.2 94 42 25
3.2 . 9 40 23
3.2 75 42 30
3.2 [ - -| 38

Norte.—No gage heights Apr. 21, May 16-26, July 30, Aug 8-11,22-25; discharge for period May 16-26 de-
ter{n%ngd from comparison with flow of Leroux Creek mear Lazear; discharge for other periods inter-
polated.

Monthly discharge of Surface Creck at Cedaredge, Colo., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. ! Minimum. ’ Mean.
|
3.5 1.6 l 2.64 162
3.5 2.9 3.17 69
61 | 2.9 2.4 1,270
190 64 118 7,260
88 40 72.3 4,300
71 17 41.0 2,520
31 5.0 13.5 830

UNCOMPAHGRE RIVER AT OURAY, COLO.

Locarton.—River: In sec. 31, T. 44 N., R. 7 W., in box canyon a short distance up-
stream from highway bridge half a mile south of Ouray, Ouray County. Nearest
tributary, Canyon Creek, enters 150 feet below; nearest tributary above is Bear
Creek,

Power-house flume: In tailrace of power house flume in Ouray about 100 feet
upstream from entrance toriver., Water diverted from Uncompahgre Riverabove
river station.

DRAINAGE AREA.—44 square miles (measured on topographic map).
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Recorps AvaiLABLE.—January 25, 1911, to September 30, 1918, for river station and
February 25, 1916, to September 30, 1918, for power-house flume. Beginning
October 1, 1917, only combined daily flow for river and flume are given, as inter-
mittent operation of latter causes low-water flow in river to fluctuate to such an
extent that one daily gage height does not represent essentially the mean daily
stage. From January 7 to March 17, 1908, records were kept at dam of Ouray
Electric Light & Power Co., 1 mile south of present station, and were furnished
through courtesy of Wheeler & Whinnerah.

Gaee.—River: Vertical staff attached to rock cliff at left side of stream 150 feet above
mouth of Canyon Creek.

Power-house flume: Vertical staff fastened to side of wooden flume just below
power house. Both gages read by T. J. Watkins, forest ranger.

DiscrARGE MEASUREMENTS.—River: Made by wading or from footbridge at gage.

Flume: Made from footbridge just below gage.

CHANNEL AND coNTROL.—River: Bed composed of small boulders and is rough and
shifting. Control short distance downstream; slightly shifting during 1918.
Station is in box canyon with high vertical walls.

Flume: Control is plank nailed across bottom of flume at lower end; perma-
nent elevation of crest, 0.9 foot gage height.

EXTREMES OF DISCHARGE.—River: Maximum stage recorded during year, 4.4 feet
at 8 p. m. June 13 (discharge, 1,180 second-feet). Data insufficient for determin-
ing minimum discharge.

Ice.—Stage-discharge relation not affected by ice, as warm springs keep stream open.

Diversions.—No diversion above station other than pipe line, whose flow is included
in these recorde,

ReeuraTioN.—Diurnal fluctuation during spnng, from alternate melting and freezing
of mountain snow,

Accuracy.—Stage-discharge relation shifted slightly after high water, Rating curve
well defined below 700 second-feet. Gage read to hundredths once daily except
period May 13 to June 17, when it was read twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table; shifting-control
method used August 1 to September 30, Records good.

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

Discharge measurements of Uncompahgre River at Ouray, Colo., during the year ending
Sept. 80, 1918.

[Made by T. J. Watkins.)

G Dis- Gage Dis-
Date. hei;ﬁ. charge. Date. height. | eharge.
Feet. Sec.-ft. Feet. Secaft.
Jan. 14, ..oiiiiiiiiiiaa., 0.52 3.9 | Juneil...cvevenniiiiinnninnn. 3.48 538
May 24....ocoiiniiinianannen 2.387 287 1o 1 R SO .98 16.1

Discharge measurements of power-house flume at Ouray, Colo., during the year ending
Sept. 30, 1918.

[Made by T. J. Watkins.]

Gage Dis-
Date. height. | charge.

Feft.25 Bet'i-({t5
Jan. '14 .............................................................................. LH o

82375—wsp 479—22——9
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Datly dzscharge, in second-feet, of Uncompa:gre River and power-house flume at Ouray,

Colo., for the year e

ing Sept. 30, 1918.

v Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. { Apr. | May. | June.
32} 17 13 15 17 16 25 72 152

33 17.:-1-10 . 13 15 16 24 119 163 |

3| 17 9.2 15 12 16 23 119 253 |
29| 17 9.2 15 12 16 24 144 429
27| 17 9.2 12 12 16 24 142 606
17 9.2 13 12 20 26 178 606
16 9.2 13 11 17 31 203 604
26 15 10 16 12 14 31 173 694
25| 14 12 14 15 13 37 155 746
25| 14 17 12 16 13 50 132 796
14 14 11 17 13 48 128 696
22 | gl6 14 14 17 17 44 122 746
22| 17 16 14 17 17 41 178 896
22| 16 16 14 17 12 37 229 946
16 17 15 15 10 36 298 996
21 15 12 15 15 10 35 324 606
21 15 13 pLY 17 10 29 354 606
21 9.8 11 ‘18 15 17 20 340 340
20 89} 13 16 16 17 18 354 324
20 9.8 13 16 14 10 18 354 294
21....-.,. 19(. 9.2 12 18 15 10 20 282 266
22 19|17 -|° 9.5 18 17 10 21 296 280
23 19| 18 9.2 21 17 18 23 340 280
24 19 17 9.2 14 17 20 52 340 280
A8 19| 18 14 19 16 21 50 310 280
26 194.12 | 18 15 2| 59| 310 238
27 19 | 14 10 16 24 62 310 226
28 18| 14 9.2 17 26 44 310 201
29; 17| 14 9.2 15 26 52 268 | 175
30 171 18 11 15 25 76 240 164
17 s 9.5 15 10 187 oo eeene

July. | Aug. | Sept.
154 38 31
131 46 31
147 45 32
163 41 33
141 40 44
152 37 33
163 36 31
149 35 30
135 69 59
121 51 244
112 46 97
112 39 74
114 39 65

94 65 60
85 51 57
77 51 51
71 46 51
69 39 50
63 31 45
63 31 43
62 29 a4
70 291. 36
67 28 35
58 25 34
59 25 33
46 23 33
44 23 33
39 25 33
41 26 33
46 25 33
39 3 feeeennn

Monthly dwcharge of Uncompahgre River and power-house flume at Ouray, Colo., for the
year ending Sept. 30, 1918.

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

October........ PP, ceeneneaen eereasnersnnaaas .- 33 17 22.5 1,380
November . 18 8.9 15.0 893
December.....ccoeeeeenn. sescerravececasoennceniasnssnnns 17 92 11.8 726
RE: S 15T o ceseanenacnes cocenans 21 1 15.1 928
L1 <07 o 17 1 15.1 839
March...cooeiimianaancann. [ tetesecneiananaaans 27 10 16.7 1,030
April.....oiiiiiiiiiiian. e (RPN 76 18 36 2,140
8Y <eane P creeenecen ceveacesacenericananan. 354 72 236 14, 500
JUDC.eueernennnnnn eeeernann e, 996 152 463 27, 600

TULY e e eee e eeeencaeannreaannraanans s 163 39 93.1 5,
August. . ........... eevennaan s 69 23 37.6 2, 310

BepLemMber. cevuvnienciisiireraiiccsunananann 244 30 50, 2,
The year.....oceeeueeeeanan teecteeenaen reecennacane 996 8.9 84.3 61,100
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TNCOMPAHGRE RIVER BELOW OURAY, COLO.

Locarion.—In sec. 30, T. 44 N., R. 7 W. New Mexico principal meridian, near lowest
bridge in Ouray, Quray County, a third of a mile below railroad statlon below
all tributaries in Ouray.

DRAINAGE AREA.—T76 square miles (measured on topographic map).

REcorDps AvarLABLE.—May 12, 1913, to September 30, 1918,

Gage.—Gurley water-stage recorder installed March 28, 1917, referred to vertical
staff attached to rock cliff, 500 feet above bridge used since March 22, 1916;
inspected by T. J. Watkins, forest ranger. Original gage, vertical staff attached
to downstream side of right bridge abutment, was used prior to March 22, 1916,

DiscHARGE MEASUREMENTS.—Made by wading or from single-span bridge.

CHANNEL AND conTROL.—Bed composed of coarse gravel and small boulders; some-
what shifting during 1918. No well-defined control. Banks not subject to
overflow except above extremely high stage of 6.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
5.5 feet at 1 a. m. June 14 (discharge, 2,530 second-feet); mlmmum stage, 0. 6
foot at 11 p. m. February 8 (discharge, 17 second-feet).

Ice.—Stage-discharge relation not affected by ice, as warm springs keep the river from

freezing.
Drverstons.—All diversions returned to river above station except one of 5.2 second-
feet from Oak Creek.

REecuLaTioN.—Diurnal fluctuation during spring, caused by alternate melting and
freezing of mountain snow.
Accuracy.—Stage-discharge relation not permanent, but shifted after high water.
Rating curve well defined below 800 second-feet. Operation of water-stage
_ recorder satisfactory. Daily discharge ascertained by applying to rating table
mean daily gage height determined by inspecting gage-height graph; indirect
method for shifting control used August 21 to September 30. Records good.

Discharge measurements of Uncompahgre River below Ouray, Colo., during the year
ending Sept. 30, 1918.

[Made by T.J. Watkins.]

X Gage Dis-
Date. height. | cherge.

Feet. Sec.-ft.
Jan. 14.... 27.7
May 24....
Sept. 5....
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Daily discharge, in second-feet, of Uncompahgre River below Ouray, Colo, for the year
ending Sept. 30, 1918.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
66 36 33 28 25 26 53 158 270 238, 80 57
60 35 33 28 28 32 50 167 350 228 54
57 33 32 29 26 35 50 176 492 315 77 64
54 35 30 29 27 36 47 255 610 368 79 74

a7 32 32 27 29 31 86 238 1; 160 276 115

Monthly discharge of Uncompahgre River below Ouray, Colo., for the year ending Sept. 30,
1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
’ Maximum. | Minimum. | Mean,
66 33 436 2,680
36 27 326 1,940
33 25 29 4 1,810
31 26 275 1,690
31 23 27 0 1,500
60 26 36 0 2,210
123 36 67.7 4,030
538 158 357 22,000
1,270 264 746 44,400
368 78 177 10,900
137 53 86 8 5,340
361 54 98.6 5,870
1,270 23 144 104, 000

UNCOMPAHGRE RIVER AT COLONA, COLO.

Location.—In sec. 17, T. 47 N., R. 8 W., half a mile east of Colona, Ouray County.
No important tributary within several miles.

DRAINAGE AREA.—475 square miles approximately (measured by United States
Reclamation Service.)

RECORDS AVAILABLE.—April 6, 1917, to September 30, 1918.

Gage.—Vertical staff, read by J. M. Stakebake.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge near gage.
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CHANNEL AND CONTROL.—Somewhat shifting.

EXTREMES OF DISCHARGE.—No data. .

Ice.—No data as station is discontinued during winter.

Diversions.—Only a few small diversions above station.

CooPERATION.—Daily-discharge record furnished by United States Reclamation
Service.

Daily discharge, in second-feet, of Uncompahgre River at Colona, Colo., for the year
ending Sept. 30, 1918.

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.
110 ....eels 260 400 325 166 23
110 |........ 282 377 400 176 20
10 |........ 260 560 450 176 16
110 foeeee... 355 690 520 158 20
110 |........ 425 835 520 140 55
110 |........ 425 875 300 122 87

93 |...aiinn 477 | 1,000 475 102 56
;3 R 425 835 450 86 88
93 {....... 400 957 550 74 120
22 8 450 | 1,250 760 116 260
93 Jeeenennn 330 | 1,580 700 107 365
93 [....... 260 | 1,480 300 98 260
61 |........ 282 | 1,870 585 108 245
6l |........ 355 | 2,270 550 126 221
6l j........ 505 | 2,040 515 144 217
53 focuaennn 390 | 1,800 505 122 214
45 (.oaa.n 620 | 1,600 475 117 211
45 ..., 725 | 1,460 444 103 195
45 110 725 | 1,180 396 89 180
45 95 794 | 1,260 390 89 167
45 95 620 | 1,000 385 74 150
45 110 532 | 1,540 370 74 142
45 127 655 | 1,280 355 61 135
45 145 760 | 1,040 340 52 142
45 180 690 925 321 52 140
45 200 725 875 282 52 135
45 240 620 810 256 38 135
45 180 655 476 236 30 135
45 200 590 475 218 30 135
45 220 532 400 170 26 135
45 ... 450 §........ 172 b P

Norex-June:10 to July 15 discharge obtained.by adding to.the discharge at- Montrose:all divers:ons
between Montrose and Colona.

Monthly discharge of Uncompahgre River at Colona, Colo., for the year ending Sept. 30,

1918.

Discharge in second-feet.

Month. I:Erne:foge’gn
. Maximum. | Minimum. | Mean.

110 45 68.7 4,220
240 95 158 3,760
794 260 509 31,300
2,270 377 | 1,100 65,500
170 417 25,600
176 26 94.6 5,820
365 16 147 8,750

UNCOMPAHGRE RIVER AT MONTROSE, COLO.

LocatioNn.—In sec. 31, T. 49 N., R. 9 W. New Mexico principal meridian, at high-
way bridge a quarter of a mile west of Montrose, Montrose County. Nearest
important tributary, Happy Canyon Creek, enters 2 miles below.
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DRAINAGE AREA.—565 square miles. .

RECORDS AVAILABLE.—April 22, 1903, to September 30, 1918.

Gage.—Vertical staff attached to bridge; read by L. R. Allen.

DiscEARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifts occasionally.

EXTREMES OF DISCHARGE.—No data.

Ice.—Although ice forms along the banks during winter, river is not frozen over.
Observations, however, are discontinued.

Diversions.—Uncompahgre River is so overappropriated that the United States
Reclamation Service has constructed a tunnel and canal to divert 1,300 second-
feet from Gunnison River into the Uncompahgre above Uncompahgre.

CoorerATION.—Daily-discharge record furnished by United States Reclamation
Service.

Daily discharge, in second-feet, of Uncompahgre River at Montrose, Colo., for the year
ending Sept. 30, 1918.

Day. Oct. | Apr. | May.| June. Jlily. Aug. | Sept.

360 235 395 360

360 340 360 360 215
380 560 432 340 285
515 680 432 360 340
515 735 475 380 305
635 760 540 415 380
495 | 1,050 475 450 360
495 820 475 380 360
395 820 475 360 380
395 | 1,120 560 380 432
295 1,180 515 415 322
270 360 415 100
270 955 360 395 360
360 | 1,340 415 495 360
495 | 1,300 450 285 322
545 | 1,120 432 35 270
560 5 415 380 180

660 955 432 360 1
22 660 820 395 360 163
5 742 820 360 360 138
5 540 680 360 360 115
0 360 900 395 395 110
0 495 845 360 380 100
0 680 845 360 360 90
0 560 610 360 360 90
0 635 560 380 360 80
0 560 495 360 360 70
0 495 415 322 340 80
0 495 415 322 322 80
0 495 432 322 300 70
0 300 |..onnn.- 340 275 |oeeenn.n

Monthly discharge of Uncompahgre River at Montrose, Colo., for the year ending Sept.

30, 1918.
Discharge in second-feet.

Run-off in

Month. acre-feet.

Maximum. | Minimum. | Mean. .
October....... . . R 395 0 131 8,060
April 17-30 . 415 0 264 7,330
742 270 484 29,800
1,340 235 792 47,100
560 322 408 25,100
495 35 358 , 000
70 225 13,400
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UNCOMPAHGRE RIVER NEAR DELTA, COLO. . : Y

LocatioNn.—In T. 15 S., on line between Rs 95 and 96 W., at highway bridge 2 m11es
south of Delta, Delta County. No tributaries below statlon and none for several
miles above.

DRAINAGE AREA.—1,130 square miles.

RECORDS AvArLABLE.—April 29, 1903, to September 30, 1918.

Gaag.—Vertical staff read by Miss Eva Helmick. Original gage located at a highway

"bridge a quarter of a mile above Denver & Rio Grande Railroad bridge; moved

to latter bridge November 17, 1903; replaced by an inclined gage installed near
bridge April 21, 1904, which was used until November, 1906, when a staff gage
.was placed at present site. April 16, 1910, a new gage was installed at slightly
different datum. No determined relation between gages at the various sites.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Bed composed of silt and gravel. Control shifts at intervals
Banks are not subject to overflow.

EXTREMES oF DIsCHARGE.—No data.

Ioe.—Although ice forms along banks and slush ice frequently occurs, the stage-
discharge relation is probably not materially affected thereby; observations,
however, are discontinued during winter.

Drversions.—Ditches above station divert normal flow during irrigation.season;
records represent largely return seepage water.

ReeuraTion.—None.

CoorerATION.—Daily-discharge record furnished by United States Reclamation
Service which maintains the station.

Dazly discharge, in second-feet, of Uncompahgre River near Delta Colo., for the year
ending Sept. 30, 1918.

Day. Oct, | Apr. | May, | June. | July. | Aug. | Sept.
69 99 59 85 95
52 67 58 |- 74 90
37 116 87 76 95
150 140 102 85
140 215 150 7 120
163 202 92 87 100
190 335 103 97 70
138 315 140 99
115 230 170 109 100
100 277 185 107 337
85 575 152 308 440
93 357 335 187 535
75 485 B 166
67 910 126 335 315
69 855 125 125
109 705 100 66 288
95 540 100 38 250
150 345 88 59 203
87 315 85 67 171

425 97 85 172
90 460 121 100 176
58 5 100 93 174
123 | 1,100 100 59 172
140 6 67 40 170
88 475 i 66 171
125 420 85 37 176
87 300 75 10 170
132 72 68 170
87 176 77 95 170
75 150 75 88 171
130 [oeennn.. 76 -5 3
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Monthly discharge of Uncompahgre River near Deélta, Colo., for- the year ending Sept. 30,

1 .91
Discharge in second-feet.
Run-off in
Month. acre feet.
Maximum. | Minimum. | Mean.
435 47 194 11,900
177 15 1,530
190 37 102 6,270
1,100 67 399 23,700
3: 58 108 6,640
335 10 9.1 6,090
535 70 199 11, 800

EANNAH CREEK NEAR WHITEWATER, COLO.

Location.—In sec. 34, T. 12 8., R. 97 W, a quarter of a mile below intake for water
supply of Grand Junction and 17 miles southwest of Whitewater, Mesa County.
Nearest tributary, Coal Creek, enters short distance above station.

DrAINAGE AREA.—38 square miles (measured on Forest atlas).

REecorps aAvaruaBLE.—October 15, 1917, to September 30, 1918.

Gage.—Vertical staff at right bank 300 feet above footbridge; read by James Woods.

DiscHARGE MEASUREMENTS.—Made by wading or from cable near gage.

CHANNEL AND coNTROL.—Bed composed of gravel and small boulders; probably per-
manent. Control at riffle of small boulders 75 feet downstream; fairly permanent.

EXTREMES OF DISCHARGE. —Maximum stage recorded during year, 2.74 feetat6 p. m.
May 23 (discharge, 449 second-feet); minimum stage recorded, 0.16 foot at8a. m.
December 7 and 8 (discharge, 0.8 second-foot).

Ice.—Stage-discharge relation not affected by ice, except for short periods.

Diverstons.—City of Grand Junction diverts an average of 5 second-feet above station
for domestic use; maximum diversion, 7.8 second-feet. Flow measured over
Cippoletti weir.

RecULATION.—Diurnal fluctuation in spring from alternate melting and freezing of
mountain snow. No artificial regulation.

ComBINED flow.—Flow diverted by city intake measured by weir and flow added
to that at gaging station to show total flow of creek. .
Accuracy.—Stage-discharge relation permanent except as affected by ice. Rating
curve well defined below 200 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applymg mean daily gage height to rating table.

Records good.

Discharge measurements of Kannak Creek near Whitewater, Colo., during the year ending
Sept. 30, 1918.

— G Dis- — Gage | Dis-
Date. Made by height. | charge. || DBte. Made by: height. | charge.
Feet. | Sec.ft. Feet. | Sec.-ft.
Oct. 15 | H. W. Fear... 0.52 6.9 || May 29 Robert Follsnsbee ..... 1.90 184
Dec. 14 | T.J. Watkins. . .54 9.2 || June 20 | H. C. Getty............ 1.14 48.2
Jan, 19 |..... do . .50 7.5 || July 13 Robert Follansbee .98 27.8
Apr. 29 | Follansbee and Getty. . .74 17.8
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Daily dischargs, in second-feet, of Konnah Creek near Whitewater, Colo., for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aung. | Sept.
8.2 7.4 6.7 6.4 70| 11 18 165 50 21 18
8.2 6.4 6.7 6.4 70| 12 23 162 43 21 16
8.2 7.0 7.0 6.4 7.0 13 28 153 38 19 16
6.4 4.0 7.0 6.4 7.0 13 31 137 36 18 28
6.4 4.6 7.0 6.4 7.0 13 35 137 18 34
6.4 3.8 7.0 6.4 7.0] 13 37 129 30 18 40
6.7 1.6 6.7 6.4 70| 13 | 38 126 34 18 25
6.1 1.4 6.7 6.4 6.7 | 13 81 105 34 17 20
4,6 2.0 6.4 6.4 70| 14 124 101 32 18 16
4.6 3.0 6.1 6.4 7.0 | 14 167 92 32 18 16
4.6 3.2 5.0 6.4 70| 13 210 82 16 16
5.2 5.8 4,0 6.4 55| 14 252 80 34 15 18
4.3 6.4 3.0 6.4 4,6 | 16 235 75 34 15 15
4.3 5.8 2.7 6.4 58| 16 252 67 31 16 14
5.2 5.8 2.4 6.4 6.7 17 252 61 31 18 14
4.9 5.8 2.5 6.4 70| 17 252 63 31 16 14
4.9 5.8 2.8 6.4 67| 15 47 31 15 14
4.9 5.8 3.0 6.4 7.4 11 288 41 31 1 13
4.9 5.8 4,0-| 6.4 7.8 7.4 219 40 31 1 13
4.9 6.4 5.0 6.4 7.8 8.6 202 61 31 11 13
8.6 4,9 6.4 6.4 6.4 7.8 13 231 74 31 11 13
8.6 4.9 6.4 6.4 6.4 .81 13 204 80 31 11 12
8.6 4.9 6.4 6.7 6.4 7.8 15 336 80 31 10 12
8.6 4.3 6.4 7.0 6.4 82| 16 288 77 31 10
8.6 4.0 6.4 6.7 6.4 8.2 17 255 72 31 11 1
8.6 5.5 6.1 70 6.4 8.6 18 252 & 31 12 11
8.6 6.7 6.4 6.7 6.4 941 19 231 31 16 11
7.8 6.4 6.7 6.4 7.0 9.4 13 213 80 27 21 10
3.6 7.4 7.0 6.4 |....... 10 16 210 56 25 22 10
4.9 7.0 6.7 6.4 |....... 13} 17 202 52° 22 22 10
6.4 [....... 6.7 6.4 ....... 12 ... 190 ....... 22 20 |..eeens

NorE,—Stage-discharge relation affected by ice Dec. 9, 10, Jan. 11-20; discharge determined from dag;r
gage height and temperature records. May 8-11 gage helghfs apparently in error; discharge interpolated.

Monthly discharge of Kannah Creck near Whitewater, Colo., for the year ending Sept. 30,
1918.

Discharge in second-feet.
Month. %“cf;‘;gi{‘
Maximum. | Minimum.| Mean.
8.6 3.6 7.54 165
8.2 4.0 5 66 337
7.4 14 5.46 336
7.0 2.4 5.62 346
7.0 6.4 6. 42 357
12 4.6 7.62 469
19 7.4 14.0 833
336 18 184 11,300
165 40 86.9 5,170
50 22 32.1 ,970
22 10 16,0 984
40 10 16.1 958
.................................. 23,200




132 SURFACE WATER SUPPLY, 1918, PART IX.

Combined monthly discharge of Kannah Creek and weir near Whitewater, Colo., for the
year ending Sept. 30, 1918.

Discharge in second-feet.

Month. Run-oft in
Maximum. | Minimum.| Mean. | . :

8.4 11.9 260

7.5 9.93 501

5.3 9.78 601

6.7 9.70 598

8.5 10.2 566

8.5 1.7 719

12 18.9 1,120

24 191 11,700

4 92.6 5,510

29 38.9 , 390

17 22.5 1,380

14 22.1 1,320

...................... 26, 800

DOLORES RIVER AT BEDROCK, COLO.

Locarion.—1In sec. 17, T. 47 N., R. 18 W., at highway bridge at Bedrock, Montrose
County. Nearest perennial tributary, West Paradox Creek, enters below station

DRAINAGE AREA.—1,910 square miles (measured on map of Colorado Geological Sur-

" vey; scale, 1:500,000). -

RECORDS AVAILABLE.—April 26 to September 30, 1918.

Gace.—Chain attaghed to upstream side of bridge; read by Henry Dockery.

DiscHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of compact sand and silt, which was appar-
ently permanent during 1918. No well-defined control.

Ice.—Ice forms complete cover.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.45 feet at 7
a. m. May 18 and 19 (discharge, 1,690 second-feet); minimum stage, —0.3 foot
from September 27 to 30 (discharge, 6 second-feet).

Diversions.—No decrees for diversion from Dolores River, although irrigation is
practiced to a considerable extent on headwaters.

REecuraTiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
1,000 second-feet. Gage read to tenths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records good.

Discharge measurements of Dolores River at Bedrock, Colo., during the year ending Sept.

30, 1918.
Date. Made by— e A ey ’ Date. Made by— 1S |charse,
|
Feet. | Secft. ! Feet. | SecAt.
Apr. 26 | Robert Follansbee. .. .. 1.6 342 || June 29 | H.C. Getty............ 1.20 258
May 28 | Baily and Getty.. ..... 3.0 913 1Sept. 9 | 7.5, Baily.. .10 —8| 17
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Daily discharge, in second-feet, of Dolores River at Bedrock, Colo., for the year ending
Sept. 30, 1918.

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

560 197 25 25 241 25 67
410 154 25 25 176 25 4
144 25 25 134 25 31

25

25

1,430 600 59 20 4 25 6
1,350 865 37 230 31 25 6
1,220 410 25 154 25 25 !
1,240 365 31 94 25 25 6

25 25 |.ee-ee

Monthly discharge of Dolores River at Bedrock, Colo., for the year ending Sept. 80, 1918,

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.| Minimum.| Mean.
480 . 395 445 4,410
1,460 462 926 56,900
1,460 208 855 50, 900
865 25 18 11,300
134 25 34.5 2,120
230 6 42,0 2, 500
.................................. 128, 000

SAN MIGUEL RIVER AT NATURITA, COLO.

LocatioN.—On line between Rs. 15 and 16 W., T. 46 N., at high bridge in Naturita,
Montrose County. Nearest tributary, Basin Creek, enters half a mile downstream.

DRAINAGE AREA.—1,090 square miles (measured on map of Colorado Geological Sur-
vey; scale, 1:500,000.) :

RECORDS AVAILABLE.—April 26 to September 30, 1918.

GaeE.—Chain fastened to upstream side of bridge; read by Flora Cooper, and Mrs,

) A. R. Payson,

DisCHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of coarse gravel and small boulders and is
rough. Control at rapids 300 feet downstream; will shift during high water.

Ice.—Stage-discharge relation affected by ice.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.8 feet at 8 a. m.
June 23 (discharge, 2,200 second-feet); minimum stage probably occurs during
winter,

Diverstons.—Court decrees for diversion of 102 second-feet from San Miguel River,
of which about 84 second-feet is above station.

REecurATioN.—Diurnal fluctuation during spring from alternate melting and freezing
of mountain snow.

Accuracy.—Stage-discharge relation not permanent; shifted during high water.
Rating curve used July 16 to September 30, fairly well defined below 1, 200 second-
feet, but poorly defined above. Shifting-control method used April 26 to July 15.
Gage read to quarter-tenths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records fair.
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Discharge measurements of San Miguel River at Naturita, Colo., during the year ending
Sept. 30, 1918.

Date. Made by— hgéﬁ_ ch]z%
Feet. SecHft.
Apr. 26 | Robert Follansbee 1.33 370
May 28 Bailcyan Getty... s .. . . 2.00 598
June 29 L€ 17 P 1.80 407

Daily discharge, in second-feet, of San Miguel River at Naturita, Colo., for the year ending
Sept. 30, 1918.

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

627 |1,260 | 78| 15| 101
627 | 1,080 | 20| 1641 89

711 760 176 134 84
746 746 160 112 82

641 746 152 112 75
93 66
608 | 1,980 164 65 57

711 | 1,050 127 54 66
641 690 156 47 64

Monthly discharge of San Miguel River at Naturite, Colo., for the year ending Sept. 30,
1918,

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

Apnl 26-30.. 369 333 347 3,440

May.. 746 330 513 31,500
June. 1,980, 330 927 | 55,200 ...

July.. 920 76 294 |- 18100

August . 227 38 103 6, 330

September 1,150 40 133 7 910

3 TR ST BTN IR IR B - 122,000

MILL CREEK NEAR MOAB, UTAH.

Locarion.—In sec. 8, T. 26 8., R. 22 E., a quarter of a mile above dam, three-quarters
of a mile above power plant of Moab Light & Power Co., half a mile below mouth
of Dry Fork, 13} miles above confluence with Pack (Deep) Creek, and 2 miles
southeast of Moab, Grand County.

DRAINAGE AREA.—T76 square miles.

REcorDs AvaLABLE.—October 24, 1914, to July 9, 1918 (fragmentary).

GagE.—Vertical staff on left bank bolted to rock ledge; installed October 25, 1914,
Friez water-stage recorder installed April 28, 1918, on right bank directly opposite
staff gage; destroyed by flood June 22, 1918. Stevens eight-day water-stage
recorder was installed at same site on July 18, 1918, but at a datum 3.5 feet lower.
Recorders inspected by Frank Peterson.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

‘CHANNEL AND CONTROL.—Bed composed of boulders. Control is a rock ledge a few
feet downstream from gage; shifting at extremely high water.
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EXTREMES OF DISCHARGE.—Not determined.

REecuLATION.—None.

Accuracy.—Stage-discharge relation permanent until flood on June 22 which changed
conditions by scouring channel considerably wider though no deeper. Rating
curve used before high water, well defined. Only reliable gage-height record
ohtained during year was that from Friez recorder, May 5-26, and staff gage read-
ings on April 28, June 2 and 9, and July 9. Daily discharge ascertained by apply-
ing to rating table mean daily gage height determined by inspecting recorder
graph. Records good.

Discharge measurements of Mill Creeck near Moab, Utah, during the year ending Sept. 30,
1

918.
Date Made by o0, | o2,
Feet. Sec.ft.
Apr. 28 [ R. P. Flagel. . cooieiiiiiiniaitaaiiiiaiinnsataanccccescncamcenconaancnnns 0 62 11.2
July 9| W. B. Malghan..oceeeiiieiieinnciiiiraeaiinaianeariacaseaonsansaanneann .70 23.2

Daily discharge, in second-feet, of Mill Creek near Moab, Utah, for the year ending Sept.
30, 1918

Day. Apr. | May. | June. | July. Day. Apr. | May. | June. | July.

LITTLE COLORADO RIVER BASIN.
LITTLE COLORADO RIVER NEAR WOODRUFF, ARIZ.

Locatron.—In T. 16 N., R. 22 E., at highway bridge 1} miles below Woodrufi, Nav-
ajo County, and 4 miles below Silver Creek.

DRAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—December 5, 1915, to September 30, 1918.

GAGE.—Stevens continuous water-stage recorder on right bank just below highway
bridge.

Di1scHARGE MEASUREMENTS.—Made from bridge or by wading near bridge.

CHANNEL AND CONTROL.—Bed consists of bedrock covered with thin deposit of sand
and silt; shifts considerably because of large quantities of silt that are constantly
being deposited at low stages and scoured out at each rise. No well- deﬁned
control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
2.24 feet at 1 p. m. March 14 (discharge, 337 second-feet); minimum stage prob-
ably occurred during period of no record.

1915-1918: Maximum stage, 12.7 feet January 19, 1916 (discharge not deter-
mined). Stream dry for about 2 weeks during June and July, 1916.
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Ice.—Stage-discharge relation not seriously affected by ice.

DiverstoNs.—Much of the low-water flow is diverted for irrigation in vicinity of St.
Johns and Snowflake; amount unknown.

ReeuraTiON.—There are several small reservoirs on headwaters of this stream and
on Silver Creek which regulate the flow to some extent.

Accuracy.—Stage-discharge relation changed considerably during floods and slightly
at low stages. Standard rating curve fairly well defined below 400.second-feet
and poorly defined above. Operation of water-stage recorder unsatisfactory.
Daily discharge determined by shifting-control method. Records fair.

Discharge measurements of Little Colorado River near Woodruff, Ariz., during the year end-
ing Sept. 30, 1918.

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. || Date Made by— heig%]t. charge.
Feet. Sec ]’t Feet. | Sec.ft.

Dec. 11 0.56 Mar. 12 | C. E Eusworth ........ 1.89 203
11 .58 12 4 July 22 |.....dO.eaeiiiiaiials .63 10.7
Feb. 6 .66 11.6 || Aug. 27 |..... do ................. .57 1.2

Daily discharge, in second-feet, of Little Colorado River near Woodruff, Ariz., for the year
ending Sept. 30, 1918.

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. || Day | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
1..... 13 9 10 68 1 16..... 18 8 8 129
2..... 32 9 10 791 17..... 16 13 9 8 97
3..... 26 9 10 58 | 18..... 16 13 9 8 78
4..... 20 9 11 49 |[ 19..... 16 13 9 8 61
| TR 19 13 9 11 40 |} 20..... 12 9 8 49
6..... 17 9 11 29 12 9 8 47
Toeon. 18 9 10 26 - 12 9 8
8..... 15 14 8 9 24 14 11 8 8
9..... 14 8 8 22 11 8 8
100000 14 8| 8| 8 1 i) 8| 8

14 13 "8 8 164 10 8 30

14 13 8 8 175 10 8

14 13 8 8 103 10 8

14 13 8 8 267 10 © 9

15 13 8 8 194 10 91

....... 10 9 [ ennn
1

NoTe.—Braced figures show estimated mean discharge for periods indicated when recorder failed to
operate; Dec. 11 to Feb. 25 staff gage read weekly and discharge interpolated for intervening days. No
record Apr 1 to Sept. 30.

Monthly discharge of Little Colorado River near Woodruff, Ariz., for the year endmg Sept.

30, 1918.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. l Mean. '
October 15.8 972
November 14.0 833
December. 12.1
January 8.5 523
February 29.2 1, % ‘
March. ..o 69.0 4,24
The Period. ... uueeeienniaiiireiriaeceernnsseeenuelieconersaesfsocerarnnennfoneennnnas 8,930
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ZUNI RIVER AT BLACK ROCK, N. MEX,

LocarioN.—At reservoir of Zuni Indian Reservation at Black Rock, McKinley
County. Rio de Los Nutrias, nearest large tributary, enters from north about 4
miles above.

DrAINAGE AREA.—ADbout 660 square miles.

REcorDs AvamaBLE.—Yearly flow July 1, 1903, to June 30, 1905; July 1, 1908, to
June 30, 1910. Monthly flow October 1, 1910, to September 30, 1918. Record
since July 1, 1908, shows inflow into reservoir.

METHOD OF COLLECTING DATA.—From July 1,1903, to June 30, 1905, records were ob-
tained by the ordinary stream-gaging methods. Reservoir completed in 1908.
Record beginning July 1, 1908, obtained by means of gage in reservoir and capacity
curve for reservoir, quantity of water released from the reservoir during the periods
of inflow being taken into consideration. ’

Froops.—Channel dry greater part of the year below point where it leaves mountains,
but stream is subject to sudden floods of considerable volume and usually of short
duration. ‘

Diversions.—Reservoir at Ramah, about 18 miles above station, capacity of which is
given as 4,240 acre-feet, is used to irrigate about 1,150 acresin T. 11 N., R. 16 W.
There are other small ponds or reservoirs in drainage area.

CooperaTioN.—Record furnished by the United States Indian Service, through H. F
Robinson, supervising engineer, Albuquerque, N. Mex.

Monthly run-off of Zuni River at Black Rock, N. Mez., for the year ending Sept. 30, 1918.

Run-off Run-off
Month, in acre- Month. in acre-
feet. feet.
102§ MAY .- ceeiearemcincnnencnsearincennnnnn 28
0 || June.. 558
0 |l July... 890
40 August . 790
880 September .............................. 335
1,240 —_—
0 The year.....vvevrnnmunnneennnnnes 4, 860

CHEVELON FORK NEAR WINSLOW, ARIZ,

Locarion.—In T. 18 N., R. 17 E., 300 yards below highway bridge, 1 mile above
concrete diversion dam, 1} miles above junction with Little Colorado River,
and 14 miles southeast of Winslow, Navajo County.

DraINAGE AREA.—Not measured.

REcorDs avamaBLE.—December 18, 1905, to December 12, 1908; December 18,
1915, to September 30, 1918.

Gage.—Stevens water-stage recorder attached to rock ledge on right bank 300 yards
below highway bridge.

DiscHARGE MEASUREMENTS.—Made from cable 300 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed consists of sand and gravel; shifting during floods.
No well-defined control. Station in box canyon which ends just above cable.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
4.82 feet at 8 p. m. February 27 (discharge, from extension of rating curve, about
1,100 second-feet); stream practically dry about midnight July 31.

1916-1918: Maximum stage, 13.2 feet at 9 a. m. January 19, 1916 (discharge not
determined); minimum discharge in 1918.
Ice.—Stage-discharge relation not seriously affected by ice.
Diversions.—No data.
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Accuracy.—Stage-discharge relation changed during March. Rating curve used be-
fore change fairly well defined below 500 second-feet; curve used after change fairly
well defined between 2 and 15second-feet. Operation of water-stage recorder satis-
factory except as shown in footnote to daily-discharge table. Daily discharge
ascertained by applying to rating table mean daily gage height determined by
inspecting gage-height graph. Records fair except for extremely low and high
stages, and for periods estimated, for which they are poor.

Discharge measurements of Chevelon Fork near Winslow, Ariz., during the year ending
Sept. 30, 1918.

Date. Made by— h(e}iﬁl%. chlglrsg-a. Date. Made by— hgi?g%{::. chlg.{'sg—e.

Feet. | Sec. ﬂ Feet. | Secft.

Dec. 12| W. E. Dickinson....... 0.95 June 22 | C. E, Ellsworth........ 2.15 12.6

Fob. 5 | Frank Asplind......... .98 4 9 July 21 d .80 3.1

Mar. 11| C. E. Ellsworth........ 3.09 460 Aug. 26 L77 3.9
June 22|.....d0...civeniiaan... z.1s| 12.8

Daily discharge, in second-feet, of Chevelon Fork near Winslow, Arzz., Jor the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May. | June. l July. | Aug. | Sept.
7.0 5.5 5.0 5.5 6.5 315 3.0 5.0 38 0.7 3.5
7.0 5.5 4.5 5.5 6.0 204 3.2 5.0 3.8 3.2 3.5
6.5 6.0 4.8 5.5 6.0 152 3.2 5.0 4 3.7 3.5
6.5 6.0 4.8 5.5 5.5 122 3.2 50 4.3 3.5 3.8
6.5 6.0 4.8 5.5 5.5 120 3.2 5.0 4.3 2 3.8
5.5 5.0 3.9 5.5 5.5 128 3.2 5.0 4.3 3.5 3.7
6.0 4.2 4.2 4.5 3.9 138 3.2 5.0 4.3 4 3.7
6.0 5.0 4.5 4.2 3.3 662 3.2 5.0 4,1 3 3.3
6.0 5.5 4.5 5.0 4.5 794 3.0 5.0 4.1 1.9 3.3
6.0 5.5 3.3 5.5 5.0 710 3.0 5.0 5 1.8 3.3
5.5 5.5 3.6 5.5 5.5 554 3.2 5.0 6 3 3.4
5.5 5.5 4.8 5.5 4.8 471 3.0 5.0 5 3.3 3.4
5.5 4.8 4.8 5.5 4.2 5.0 3.0 5.5 5 3.5 3.4
5.5 4.5 4.8 5.5 3.9 3.0 6.5 11 3.7 3.2
5.0 5.0 4.8 6.0 5.0 3.0 7.5 5.5 3.7 3.2
4.5 5.6 4.8 6.0 6.5 3.0 8.0 4.6 3.8 3.2
2.7 5.5 4.8 6.0 7.5 ! 3.0 9 45| .3.8 32
2.9 5.5 4.8 5.5 5.5 3.21 10 4.1 3.8 32
3.1 6.0 4.8 6.0 5.5 3.2 11 4.1 3.7 3.3
3.3 6.0 4.8 6.0 7.5 3.2 12 4 3.7 3.2
3.5 6.5 4.8 6.0 8.0 100 3.2 13 3.8 3.7 3.0
3.8 6.5 4.8 6.0 8.0 3.3 13 3.8 3.4 2.9
2.0 7.0 4.5 6.0 7.0 3.3 10 4 3.4 2.5
4.2 6.0 4.2 6.0 5.5 3.3 5 4.3 3.4 2.8
4.4 5.5 4.5 6.0 5.5 3.4 4.6 4.1 3.4 3.2
4.6 6.5 4.5 5.5 | 561.0 3.0 3.5 4.5 4 3.4 3.3
4.8 7.0 4.5 5.5 | 948 3.0 3.7 4.3 4 3.4 3.2
5.0 7.5 4.5 5.5 672 3.0 3.8 4.5 3.7 3.5 3.3
5.0 5.5 5.5 5.5 |ceuenns 3.0 4.3 4.3 4 3.5 3.3
5.5 5.5 5.5 6.0 [.een... 3.0 4.6 4.1 3 3.5 3.3
5.5 [eeeenen 5.5 6.5 eeneead])  eenenne 4.8 (venenns 0.8 3.41.......

NoOTE.—Braced figures show estimated mean discharge for periods indicated. No record Oct. 9-13,
18~30, June 15-21; discharge interpolated.
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Monthly discharge of Chevelon Fork near Winslow, Ariz., for the year ending Sept. 30,

1918.
Discﬁuge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

2.7 5.06 311

4.2 5.72 340

3.3 4.64 285

4.2 5.62 346

3.3 82.9 4,600

............ 202 12,400

3.0 4.67 278

3.0 3.34 205

4.1 6.56 300

.8 4.36 268

7 3.27 201

2.5 3.30 196

0.7 27.4 19, 800

VIRGIN RIVER BASIN.
VIRGIN RIVER AT VIRGIN, UTAH.

LocaTioN.—In NW. } sec. 27 or NE. }sec. 28, T. 41 8., R. 12 W., a few hundred feet
above point where river enters steep, narrow gorge, and three-quarters of a mile
west of Virgin, Washington County. Station replaces one maintained prior to
February, 1915, half a mile above Virgin and gives practically same record of flow.

DRAINAGE AREA.—1,010 square miles.

REecorps aAvamaBre.—April 18, 1909, to September 30, 1918.

Gaae.—Chain gage on right bank near lower end of sandstone bluff. Installed
February 1, 1915; read by Lawrence Earl. For description of gages at original
section see Water-Supply Paper 459.

DiscEARGE MEASUREMENTS.—Made by wading below gage except during high water
when old cable above Virgin must be used.

CHANNEL AND CONTROL.—Bed consists of sand and gravel. Principal control is a
gravel bar a short distance below the gage; shifts slightly. Left bank subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.3 feet at 2.30
P. m. March 12 (discharge estimated from extension of rating curve, 5,100 second-
feet); minimum stage recorded, 1.62 feet at 7 p. m. July 3 (discharge, 42 second-
feet).

1909-1918: Maximum stage recorded, 11.6 feet at upper station October 27, 1912
(discharge estimated, 12,000 second-feet). The flood of August 31, 1909, probably
equalled or exceeded this flow. Minimum discharge, 24 second-feet, July 1, 2,
4, and 5, 1909.

Tor.—Stage-discharge relation not affected by ice.

DrverstoNs.—Above all important diversions.

RecuLaTioN.—None.

Accuracy.—Stage-discharge relation changed during floods. Standard rating curve
fairly well defined except for peaks of sharp floods. Gage read to hundredths
once daily about five or six times a week. Daily discharge determined by apply-
ing daily gage height to rating table and interpolating for days when gage was not
read, except for floods, which are roughly estimated. Records poor.

82375—wsp 479—22——10

\
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-Discharge measurements of Virgin River at Virgin, Utah, during the year ending Sept. 30,
1918.

a .
. Date. Made by— heig] %. ch]g;‘ze.

Feet. Secft.
Oct. 12 | W.E, DicKinSon.covuueiiiiicineereeieerenerecnnettieaoroeassmesnnnnones 2.05 113
Apr. 27 | J.3. Sanford. 2.58 411
<Aug. 9 | L. W.Jordan 2.01 123

' Daily discharge, in second-feet, of Virgin River at Virgin, Ulah, for the year ending Sept.

?

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
154 150 98 110 374 351 297 56 9% 101
152 153 98 110 278 374 222 49 88 132
150 156 98 110 254 491 212 42 80 150
150 142 98 110 231 608 201 53 70 698
150 142 92 955 209 735 190 74 80 500
157 142 101 | 1,800 278 692 180 45 85 303
164 144 110 213 273 [i] 196 74 90 287
156 | 147 98 ]3,080) 268 | 608, 128| 104 95 271
156 150 100 | 1,000 258 593 142 700 122 254
156 146 102 700 372 572 142 | 1,310 244 238
160 142 104 572 485 551 142 142 222 222
164 142 102 | 3,690 430 128 110 199 206
150 139 100 | 1,690 374 537 113 | 1,710 176 190
161 136 98 974 308 5. 9, 368 174

153 116 88 204 222 498 108 95 126 107
150 122 98 357 258 | 409 88 76 113 94
156 119 98| 510 331 380 9 110 80
153 116 204 404 351 110 58 107 107
150 116 204 477 342 104 58 107 403
152 116 204 550 334 88 64 96 8356
153 116 196 | 622 326 86 70 85 150
155 107 202 351 318 84 66 96 150
156 98 207 362 | 293 82 66 107 146
156 101 213 397 268 80 58 146
150 104 268 78 50 70 148
152 101 249 374 268 48 70 150
154 98 291 362 | 282 60 47 70 153
156 98 333 |.ce-n.n 297 |..e.... 71 70 |ee.n.-.

Monthly discharge of Virgin River at Virgin, Utah, for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. atre-feot.
Maximum. | Minimum. | Mean. o
172 110 122 7,500
164 136 147 8,750
172 150 155 9,530
156 98 126 7,750
231 88 112 6,220
3,690 110 627 38, 600
209 342 20,400
735 268 451 27,700
60 130 7,740
1,710 42 191 11,700
70 125 7,690
835 80 227 13,500
3,690 42 231 167,000
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LEEDS (QUAIL) CREEK NEAR LEEDS, UTAH.

Locarion.—In N. } sec. 36, T. 40 8., R. 14 W, just above head of R. C. Savage’s
canal, a quarter of a mile above head of Leeds canal, three-quarters of a mile
north of abandoned mining camp of Silver Reef, and 2} miles north of Leeds,
Waghington County.

DRAINAGE AREA.—Not measured.

REcoRps AvAILABLE.—January 31, 1915, to September 30,%1918.

Gaee.—Vertical staff on left bank 60 feet above head of Savage ditch; read by R. C.
Savage.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Bed consists of gravel and boulders; probably shifts at
each flood.

ExTREMES OF DISCHARGE.—Not determined for current year.

1915-1917: Maximum stage recorded, 5.0 feet August 3, 1916 (discharge not
estimated); minimum stage, 1.98 feet January 31, 1915 (discharge, 3.9 second-
feet).

Toe.—Stage-discharge relation slightly affected by ice.

DiversioNs.—Above all diversions. R. C. Savage diverts water about 60 feet below
the station for irrigation and domestic uses. Measurements of ditch have shown
from 1 to 4 second-feet. Measurements of Leeds canal which diverts a quarter
of a mile below have shown maximum discharge of 18.5 second-feet.

RecuraTion.—None.

Accuracy.—Stage-discharge relation changed several times during year. Rating
doubtful. Gage-height record fragmentary. Discharge not determined.

Discharge measurements of Leeds (Quatil) Creek near Leeds, Utah, during the year ending
Sept. 30, 1918.

Date. Mado by— ot | e
Feet. Sec.-ft.
Oct. 13 | W, E. DicKinSON . .o oouieitiae it iaaraateaeaeeeaeeaaaaaaaeaeanaennnn 2.16 . 48
Apr. 27 | J.J. Sanford...... .- 2.05 8.5
Aug. 10 | L. W.JOTAan. .« e eeeeeeeiaee e ieaearaeeeenrncennanans J . 7.1
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Daily gage height, in feet, of Leeds (Quail) Creek near Leeds, Utah, for the year ending
Sept. 30, 1918.

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

SANTA CLARA CREEK NEAR CENTRAL, UTAH.

Locarron.—Insec. 11, T. 39 8., R. 16 W, just above ford at R. H. Hunt’s ranch about
a mile southeast of Central, Washington County, on road to Pine Valley. Hunt’s
spring, which has fairly constant discharge of about 3 second-feet, enters 10 feet
below gage.

DRAINAGE AREA.—84 square miles. |

REecorps avarmasrLe.—April 21, 1909, to September 30, 1918.

Gaae.—Vertical staff fastened to cottonwood tree on left bank about 20 feet above
ford; read by R. H. Hunt. Datum of gage was raised 0.45 foot on January 20,
1910, 2.00 feet on February 22, 1916, and lowered 1.00 foot on August 12, 1918.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND coNTROL.—Bed consists of gravel and sand. Control is at a riffle
formed by small boulders just below ford; shifts at intervals. Banks subject to
overflow at extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.04 feet at 2
p. m. March 12 (discharge, 832 second-feet); minimum stage recorded, 0.12 foot
February 27 (discharge, 6 second-feet).

1909-1918: Maximum stage recorded, 5.00 feet at 11 a. m. October 6, 1916 (dis-
charge from extension of rating curve, 1,450 second-feet); minimum discharge,
5 second-feet February 6-8 and September 10-17, 1914.
Ice.—Stage-discharge relation seldom affected by ice.
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Diversions.—New Castle Reclamation Co. has constructed reservoir on Grass Valley
Creek with capacity of 23,000 acre-feet. Water is diverted into the reservoir from
Santa Clara Creek above town of Pine Valley and released into tunnel through
rim of the Great Basin for irrigation of lands outside the Colorado River basin.
Central canal diverts water about 2 miles above station for irrigation of lands near
Central. This canal has been measured when it was carrying 16 second-feet.

ReecuraTioN.—Flow affected by diversions noted above.

Accuracy.—Stage-discharge relation changed by sudden flood on March 12. Rating
curves fairly well defined. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table. Records good.

Discharge measurements of Santa Clara Creek near Central, Utah, during the year ending
Sept. 30, 1918.

Gage ‘ Dis- Gage Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
N |
t
Feet. | Sec.ft. Feel. Sec.-ft
Oct. 15| W. E, Dickinson....... 0.33 13.0 || Aug. 11 { L. W. Jordan.......... 0.02 11,
Apr. 26 | J. J. Sanford........... .10 15,6 12 ..., [« 1/ TR 21,02 10.7

a Datum lowered 1.00 foot.

Daily discharge, in second-feet, of Santa Clara Creek mear Central, Utah, for the year
ending Sept. 30, 1918.

!

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. ‘ July. l Aug. | Sept.
13 1 9 9 8 6 29 25 16 12 13 13
13 1 8 9 7 6 27( 29 16 15 12 13
13 1 9 9 7 6 26 { 39 16 14 12 13
12 11 12 9 8 6 24 52 16 13 13 130
12 11 11 9 8 6 24 52 16 12 13 24
12 11 11 9 8 13 24 43 15 12 14 14
12 u 10 9 8 8 24 39 16 39 14 12
12 10 9 8 7| 25 24 33 15 14 14 11
12 10 10 8 8 31 31 14 14 14 12
13 10 8 8 8 28 24 29 14 19 14 13
13 10 11 8 7 26 27 27 14 18 17 13
13 10 10 8 8| 663 29 26 14 19 11 14
13 10 8 8 81 149 29 2 15 35 13 14
13 10 8 7 8 29 26 15 2 13 13
13 9 9 7 9 60 27 29 22 21 12 13
13 9 9 8 8 50 2% 31 2! 18 12 13
13 9 9 8 8 43 22 29 21 14 11 13
13 9 9 8 7 39 22 27 18 14 1 13
13 9 9 7 8 37 16 27 19 21 1 14
13 9 9 7 8 37 16 27 19 21 1 14
13 9 8 7 8 3 16 2% 16 15 1 14
13 9 9 7 11 36 15 26 14 14 12 20
13 9 10 8 12 35 14 27 13 14 12 19
13 9 9 8] 3 35 13 26 11 141 12 13
13 9 10 8, 7 33 13 24 12 12 [ 12 12
12 9 10 8 6 31 16 22 11 12 13 11
13 9 10 8 6 29 12 22 12 11 l 13 11
12 8 9 7 6 29 1 21 11 11 13 11
12 8 9 7 . 27 18 21 1 1| 13 12
12 10 9 7 27 22 18 13 12 13 12
12 feeennnn 9 8 29 |....... 18 [oueenn 13 13 |oeennn

Note.—Discharge interpolated for occasional days when gage was not read.
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Monthly discharge of Santa Clara Creek near Central, Utah, for the year ending Sept. 80,
1918.

Discharge in second-feet.

Run-off in

Month. - acre-feet.
13 12 12.6 5
11 8 9.67 575
12 8 © 9.35 575
9 7 7.94 488
12 6 7.86 437
663 6 61.3 3,770
29 11 21.4 1,270
52 18 29.0 1,780
22 11 15.2 904
39 11 16.5 1,010
17 11 12,6 775
130 11 17.8 1,060
663 6 18.6 13,400

GILA RIVER BASIN.
GILA RIVER AT GUTHRIE, ARIZ.

LocatioN.—In sec. 3, T. 6 S., R. 30 E., 1,500 feet above Arizona & New Mexico
Railroad bridge at Guthrie, Greenlee County, and 8 miles above junction of
Gila and San Francisco rivers.

DRAINAGE AREA.—Not measured.

Recorps AvAiLABLE.—November 6, 1910, to July 11, 1918, when station was dis-
continued.

Gaee.—Stevens water-stage recorder on left bank, installed May 16, 1914, at datum
different from that of inclined staff gage on right bank about 500 feet above rail-
road bridge, which was used prior to that date; inspected by A. O. Baker,
Howard Sprouse, and Willard Marshall.

DisCHARGE MEASUREMENTS.—Made from cable 1,000 feet below gage or by wading.

CHANNEL AND cONTROL.—Bed composed of sand and gravel; shifts slightly at low
stages and considerably at high stages. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
5.7 feet 12.30 p. m. July 1 (discharge, 2,280 second-feet); minimum discharge,
24 second-feet, May 13, 15, and 26.

1910-1918: Maximum stage recorded, 14.7 feet morning of October 15, 1916
(discharge not determined); minimum discharge, 18 second-feet, May 21, 1914.

Diversions.—Sufficient water to irrigate about 7,000 acres of land is diverted from
stream above station.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve fairly
well defined below 500 second-feet, poorly defined from 500 to 2,400 second-feet,
and extended above 2,400 second-feet. Shifting-control method used during
year. Operation of water-stage recorder satisfactory. Records fair.

Discharge measurements of Gila River at Guthrie, Ariz., during the year ending Sept. 30,
1918.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || D8te- Made by— height. | charge.
Feet. | Sec.Jt

2.09 190
2.09 1
1.28 2
1.28 4
1.28 26.5
1.28 25.5
1.26 28,5
1.26 28,5
1.61 25,4
1.61 23.6

-
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Daily discharge, in second-feet, of Gila River at Guthrie, Ariz.,for the year ending Sept. 30,
191

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

50 48 76 81 110 94 94 25

50 48 76 81 108 185 ] 25

50 50 78 84 102 225 80 27 27
48 49 78 83 104 225 74 28 27
42 50 78 81 104 219 67 27 26
42 53 76 81 100 237 67 28 31
41 53 73 83 100 246 64 27 28
38 54 76 83 90 60 26 28
41 56 74 87 89 228 54 27 29
41 56 76 94 97 231 50 27 29
40 60 78 94 100 225 45 27 28
41 62 80 95 102 216 42 25 28
40 66 81 97 102 202 40 24 29
36 69 81 102 97 188 34 26 28
36 84 102 94 185 31 24 28
40 71 84 98 90 182 30 25 28 |.
35 T4 87 102 87 188 28 25 29 |.
32 74 90 102 89 195 © 30 27 28
33 76 90 98 86 188 30 21 31 |.
38 74 87 102 81 168 31 27 30 |.
40 T4 90 165 29 27 30
44 7 87 160 31 28 30
44 78 84 158 31 27 30 |-
44 73 87 154 3 25 31 .
44 70 87 148 30 25 30
43 71 86 138 29 24 30
42 71 83 128 29 26 30
43 72 83 116 29 27 30
45 73 33 100 25 27 30
45 74 83 94 25 27 35
45 |.cueenen 81 87 |evecenns 29 [eennonn

Monthly discharge of Gila River at Guthrie, Ariz., for the year ending Sept. 30, 1918.

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

October.. .. 50 32 417 2,560
48 64.8 3,860

73 81.8 5,030

81 9.7 5,820

67 89.4 4,060

87 178 10, 900

25 4.3 2,640

24 26,3 1,620

26 29,1 1,730

26 116 2,530

...................... 41,600

GILA RIVER NEAR SOLOMONSVILLE, ARIZ,

LocatioN.—In NE. } sec. 31, T. 6 S., R. 28 E., 1 mile below intake of Brown canal
and 10 miles above Solomonsville, Graham County.

DrAiNAGE AREA.—Not measured.

RECORDS AVATLABLE.—April 21, 1914, to September 30, 1918.

GaGgE.—Stevens water-stage recorder on left bank, directly opposite J. W. Earven’s
ranch.

DiscHARGE MEASUREMENTS.—Made from cable just below gage or by wading.

CHANNEL AND cONTROL.—Bed composed of gravel, sand, and slit; shifts slightly at
low stages and considerably at high stages. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from Wa.ter-stage recorder,
3.1 feet at 2.30 a. m. July 1 (discharge, 9,020 second-feet); minimum dlscharge,
75 second-feet, September 16-18, 29, and 30. Ees

1914-1918: Maximum stage, determined from flood marks on gage, 14.0 feet

January 19, 1916 (discharge, from extension of rating curve, about 100,000 second-
feet); minimum discharge, 64 second-feet, June 29, 1914,



146 SURFACE WATER SUPPLY, 1918, PART IX.

Drversions.—Brown canal, which irrigates a few hundred acres on north side of
river, heads 1 mile above this station and below station near Guthrie; maximum
capacity of canal about 35 second-feet.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve fairly
well defined below 10,000 second-feet and poorly defined above. Shifting-control
method used during year. Operation of water-stage recorder fairly satisfactory,
except for periods indicated in footnote to daily-discharge table. Records fair.

Discharge measurements of Gila River near Solomonsville, Ariz., during the year ending
Sept. 30, 1918.

Gage Dis- Gage | Dis-
Date. Made by height. | charge. || Date: Made by height. | charge.
Feet. | Sec-ft. Feet. | Sec.-ft.
Nov. 2 1.01 118 || Mar. 19 1.55 344
2 Lo 121 || Apr. 25 103 134
Dec. 6 1.14 170 25 1.03 132
[} 1.15 173 || June 10 .86
19 1.17 174 10 .86 8
28 1.14 187 || July 6 .90 114
Jan. 31 1.32 256 6 .90 11¢:
31 | 1.32 235 || Aug. 2 .98 131
Feb. 21 1.16 175 2 .96 129
21 1.18 178 {f Sept. 1 90 99
Mar. 19 1.55 352

Daily discharge, in second-feet, of Gila River near Solomonsville, Ariz., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1..... PR 126 117 161 174 245 427 228 122 89 | 1,110 132 101
b S, ———nan 126 119 161 174 234 436 234 119 88 211 122 106
I J 122 122 166 174 228 490 222 117 86 146 122 106
L S 119 122 166 178 222 418 222 143 86 140 104 99
I P, 117 126 166 174 27 392 211 150 84 146 93 94
[ .. 112 126 166 174 217 368 200 143 82 114 454 | . 91
b SN 112 126 161 174 211 392 200 140 88 206 664 |~ 88
- F 112 126 161 166 200 409 196 132 86 183 490 | . 82
| R, 109 i 126 161 166 196 400 191 126 88 170 82

D 11 R, 109 ; 129 166 191 200 532 174 119 86 150 84

) § 106 f 129 161 187 200 553 170 112 82 136 400 88.

) S, 106 | 132 161 187 206 472 170 12, 79 126 5 84
161 196 200 400 166 109 78 146 78
161 211 196 392 161 106 77 126 (e
166 211 187 45 161 104 78 119 %
170 200 178 376 157 94 81 122 150 : 75
174 191 183 376 150 94 84 119 75
178 196 187 352 146 94 81 117 75
178 200 187 336 143 96 81 117 77
178 196 178 328 143 9% 99 114 101
178 183 170 328 140 9% 99 143 3
178 183 170 320 136 94 187 143 114
183 174 161 307 146 93 222 150 94
187 166 150 294 140 93 166 146 120 86
191 183 150 281 132 89 120 143 81
183 196 150 275 132 89 100 143 78
174 250 170 126 91 95 140 78
170 281 250 | 239 122 93 95 146
174 262 |....... 239 122 91 94 75
1741 250 (....... 239 122 89 106 256 75
174 | 245 |....... 228 |....... 91 f.......| 23¢ eeeeren

Nore.—Braced figures show mean discharge for periods indicated; estimated from comparison ¥ith flow
aJt oth2e5r_ 2ssj:a.t;ions in basin. No record Nov. 7 to Dec. 5; discharge interpolated. Discharge egtimated
une .
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Monthly discharge of Gila River near Solomonsuille, Ariz., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum, | Mean.
126 111 8.
161 117 138 8,210
191 161 171 10, 500
281 166 197 12,100
250 150 194 10,800
490 228 365 22,400
234 122 185 9, 820
150 89 108 [
222 77 98.9 5,880
1,110 114 187 11,500
............ 224 13, 800
114 75 86.0 5,120
1,110 5 171 124, 000

GILA RIVER NEAR SAN CARLOS, ARIZ,

Locatton.—One mile above dam site in box canyon on San Carlos Indian Reserva-
tion and 6 miles below San Carlos Indian Agency, Gila County.

DraiNaGeE AREA.—Not measured. -

RECORDS AVAILABLE.—April 29, 1914, to September 30, 1918, at present site; July 11,
1899, to Nov. 27,1905, at point half a mile south of Indian Agency at San Carlos
and below San Carlos River; August 17, 1910, to February 5, 1911, at point just
below Arizona Eastern Railroad bridge and half a mile above San Carlos River.

GaGe.—Stevens water-stage recorder on left bank 1 mile above dam site.

DiscHARGE MEASUREMENTS.—Made from cable 1 mile above gage or by wading near
gage.

CHANNEL AND cONTROL.—Bed consists of sand, gravel, and boulders; shifting.
Control afforded by rapids over heavy boulders just below gage; shifts somewhat
because of sand filling in and washing out between boulders.

ExTREMES OF DISCHARGE.—Maximum stage during year, from water stage recorder,
8.84 feet at 9 p. m. August 6 (discharge, 8,630 second-feet); minimum stage, from
water-stage recorder, 0.26 foot June 12-14 (discharge, 3 second-feet).

1914-1918: Maximum stage, 25.5 feet January 20, 1916 (discharge, from exten-
sion of rating curve, about 92,000 second-feet); minimum stage, 0.15 foot July 1,
1914 (discharge, 1 second-foot).

' Diversrons.—Water for irrigating about 30,000 acres is diverted from river in valley
just above station. About 7,000 acres is irrigated from this stream above station
at Guthrie.

Accuracy.—Stage-discharge relation continually changing. Standard rating curve
fairly well defined below 14,000 second-feet and poorly defined above. Shifting-
control method used during year. Operation of water-stage recorder reasonably
satisfactory except as indicated in footnote to daily-discharge table. Records
fair.
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Discharge measurements of Gila River near San Coarlos, Ariz., during the year ending
Sept. 80, 1918.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
Feet. | Sec-ft. Feet. | Secft.
0.60 26.8 || Mar. 29 1.38 87
.60 28.2 29 1.38 86
.93 53 Apr. 19 .84 32.9
.93 50 19 |. 5 4.0
117 81 June 4 .30 5.9
L18 90 4 .30 6.7
211 301 25 1.08 40,2
2,12 206 25 .08 39.5
L62| 185 | July 9 110 221
162 173 9 1.10 .22. 4
2.47 324 27 1.67 27.2
2.48 316 27 1L.67 28.7

of Gila River near San Carlos, Ariz., for the year ending
Sept. 30, 1918.

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
13

154 295 425 66 22 6 3 2
154 290 277 62 18 6 9 18
148 290 277 57 17 6 386 14
152 279 316 52 20 6 259 13
148 272 311 49 20 5 135 12
143 261 272 47 20 4 86 | 1,040
140 237 256 46 20 4 104 | 1, 540
154 225 285 45 19 4 103 860
161 208 878 45 17 4 19 890
161 204 482 42 18 4 9 650
150 197 345 42 18 4 10 342
154 208 322 40 19 3 104 282
181 214 631 39 20 3 154 482
193 204 514 38 18 3 112 436
193 185 330 38 16 6 103 436 -
193 165 232 38 15 M 91
183 152 210 36 14 24 84
183 145 187 34 13 14 73
185 179 181 13 10 65
187 189 277 32 13 10 58
197 183 232 31 12 12 52
197 169 202 30 13 67 46
193 150 169 28 13 463 41 200
204 143 147 27 12 90 37
228 150 130 26 11 42 33
259 171 120 24 10 26 30
295 314 108 24 10 16 27
282 593 100 23 10 9 27
292 |....... 86 23 10 5 26
316 |.oce.n. 77 24 8 3 25
308 |....... 70 ....... () PO 24|l ...

Nore.—Braced figures show mean discharge for periods indicated, for which no records are available
estimated from comparison with flow at other stations in basin.
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Monthly discharge of Gila River near San Carlos, Ariz., for the year ending Sept. 30, 1918,

Discharge in second-feet,
Month. %grn&?eign
Maximum. | Minimum. | Mean.

27.8 1,710
46.2 2,750
97.9 6, 020
196 12,100
224 12, 400
273 16,800
38.1 2,270

15.0 9
318 1,800
75.3 4,630
330 20,300
25 1,490
115 83,300

GILA RIVER AT WINKELMAN, ARIZ,

LooaTion.—In NE. 1 sec. 24, T. 5 8., R. 15 E., at highway bridge at Winkelman,
Gila County, 1 mile above San Pedro River.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 10, 1917, to June 27, 1918, when station was dis-
‘continued.

Gaee.—Chain gage attached to upstream side of bridge; read by S. H. Snider.

DIscHARGE MEASUREMENTS.—Made from bridge or by wading near bridge.

CHANNEL AND CONTROL.—Bed composed of silt,.sand and gravel; shifts frequently.
No well-defined control.

EXTREMES OF DISCHARGE.—Maximum discharge during year 527 second-feet March
10; minimum stage recorded, 2.86 feet at 9 a. m. June 16 (discharge, 10 second-
feet)

Diversions.—About 30,000 acres is irrigated from this stream between this station
and the station at Guthrie, and about 7,000 acres above Guthrie.

AccuRacy.—Stage-discharge relation changed frequently during period covered by
records. Rating curves fairly well defined below 600 second-feet. Gage read
to hundredths once daily. Daily discharge determined by applying daily gage
height to rating table. Records fair.

Discharge measurements of Gila River at Winkelman, Ariz., during the year ending Sept.

30, 1918.
Gage Dis- Gage | Dis-
Date. Made by- height. | charge. Date. Made by- height. | charge.
Sec.-ft
62 || Apr. 18
59 18
80 29 38.4
. 205 29 36.0
do .. 3 192 || May 22 18.0
Frank Asplind.. .. 435 || June 27 38.6
Mar. 30| J. B. Splegel ..... .. 3.67 110 27 I..... s (DR 3.23 40,8
30 [.....dol i 3.69 105
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Daily discharge, in second-feet, of Gila River at Winkelman, Ariz., for the year ending
Sept. 80, 1918.

Day. Oct. Nov. | Dec. Jan. Feb. Mar. Apr. | May. | June.
39 48 56| 10| 38| 47| 127 4 22
) 51 58| 157| 307 384 94 2 22
30 51 53| 140 307 32 97 3 22

48 58] 18] 307| 364 97 3 21
30 18 s2] 10| 38| 380 85 @8l 3
30 51 84| 13| =200 356 3 20
30 51 721 134| 262| 333 87 3 19
30 54 72| 34| 227 37| -7 143 18
30 54 70| 140| 238] 405 76 3 18
2 54 89| 69 27| 527 68 36 18
28 56 93| w8| 2100 417 85 28 18
30 1 12| 0| 227! a3 57 8
30 61 89| 169 | 224 | 426 85 18
32 61 89| 201| 104 64 16
31 6l 8| 210 o1l 37 66 % 12
34 59| w7| =7 18| 307 57 10
34 59 102! 194 18| 299 100
32 59 93| 210| 18| 460 57 48
32 510 w2| 206l 191| 202 59 34 30
34 0 W2 a0 4| we| a8 29 28
37 5 107 = 27 50 24 24
34 51| 107 34| a8 20 80
10 50| 102 214 18 22 505
n sl 107 160 64 24 196
37 510 107 151 57 24 64
37 53] s u3| 8 23
34 58 120 131 57 23
0 61| 140 123 57 23
41 58 140 123 42 23
41 59 134 116 41 22
451 134 il 22

NorE.—Braced figure shows mean discha{fe for period indicated; estimated from comparison with fiow
at other stationsin basin. No gage height, Nov, 17, 20, Feb. 17, May 2, 4, 6, 8, 10, 20, 21, 23, 25, 27-31, June
1, 3, 4, 6-8, 10-12, 14, 15, 17, and 22; discharge estimated or interpolated.

Monthly discharge of Gila River at Winkelman, Ariz., for the year ending Sept. 30, 1918.

1
Discharge in second-feet.
Month. Run-ogelg
Maximum. | Minimum.! Mean,

45 28 340 2,
78 48 54.9 3,270
140 53 97.0 5,960
409 134 208 12,800
318 178 235 13,100
527 114 302 18, 6800
127 11 68.7 4,090
43 20 3.8 1,920
505 10 64.7 3,460
The period.......cceovaennans P P O P 65,300
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GILA RIVER AT KELVIN, ARIZ.

LocaTtion.—In sec. 12, T. 4 8., R. 13 E., half a mile below mouth of Mineral Creek,
1 mile below Kelvin,! Pinal County, and 25 miles'above Florence.

DraNAGE ArEA.—Not measured.

~RECORDS ‘AVAILABLE—January 26, 1911, to September 30, 1918.

-GAGE.—Stevens continuous water-stage recorder installed June 15, 1914, on left
bank half a mile above original gage and referred to new datum. Original gage,
an inclined staff fastened to basalt ledge on right bank opposite observer’s house.
For description of various gages used see Water-Supply Paper 459.

DIScHARGE MEASUREMENTS.—Made from suspension footbridge 1} miles above gage or
by wading near gage.

CHANNEL AND coNTROL.—Bed composed of sand, gravel, and silt; continually
shifting. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
7.9 feet at 11 p. m. August 6 (discharge, 15,100 second-feet); minimum stage,
from water-staoe recorder, 1.77 feet at 2 p. m. September 18 (discharge, 3.5 second-
feet).

1911-1918: Maximum stage, 19.5 feet about noon January 20, 1916, determined
from flood marks (discharge, from extension of rating curve, about 93,000 second-
feet); no flow June 29 to July 11, 1913.

Drversions.—About 30,000 acres is irrigated fronr this stream between this station
and Guthrie, and about 7,000 acres above Guthrie.

Accuracy.—Stage-discharge relation continually changing. Standard rating curve
fairly well defined below 30,000 second-feet; poorly defined above. High-water
discharge measurements subject to considerable error due to impossibility of ob-
taining accurate soundings. Shifting-control method used during year. Operation
of water-stage recorder satisfactory except during March when staff gage was used.
Records fair.

Discharge measurements of Gila River at Kelvin, Ariz., during the year ending Sept.

380, 1918.
| Gage Dis. ! Gage | Dis
Date. Made by ‘heig t.| charge. | Date. Made by— height. | charge
1 1
E Feet. | Sec.ft. ’ Feet. | Secft.
Oct. 2| L.N. Morscher... .., 1.86 43.5 || Apr. 1] J. B, Spiegel.. 2.18 118
27 |..... do...coanens .87 45,1 (i 1(..... do.......-. 2.18 114
Nov. 3|..... do ...... ©1.98 54 | 2.05 66
.................. 1.98 58 2.05 68
13 | C.E. Eleotth 2.08 59 1.99 40.5
13 |..... 0.. 2.08 66 1.91 18.6
Dec. 6..... do. 2,20 88 L9 19.6
6 f..... 2,20 88 1.89 30.7
Jan. 12 | J B, pregel 2,42 175 1,88 36,7
12 |..... O eeeninennaaanans 2.41 170 2,12 81
27 | C. E. Ellsworth ve.sl 3010 870 3.49 { 1,200
28 f..... do........... ool 2,80 544 3.18 882
Feb. 27 | Frank Asplind......... 2,68 477 1.89 8.5

! Ray Junction on Arizona & Eastern Railroad.
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Daily discharge, in second-feet, of Gila River ot Kelvin, Ariz., for the year ending Sept.

30, 1918.

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
38 39 58 | 150 300 !2,020| 110 48 35 12 14 106
39 38 60| 174 | 293 (1,220 106 48 34 12 10 80
39 4“4 74| 186 | 286 | '825| 106 48 32| 343 9 174
38 52 76 178 | 2719 | 605 | 102 48 30 | 343 15 102
39 42 80| 170! 22| 825 99 48 27| 160! 194 106
39 46 86 | 166 272 | 950 96 48 2 1024 52
40 48| 80| 166 265 825 89 48 23 | 116 | 5,340 35
40 56 72| 170! 259 | 710 92 45 20 | 116 | 1,580 30
38 56 80| 178 | 254 2,200 92 43 19| 152| 950 18
37 62 89 194 | 254|202, 92 43 18| 120 1,190 13
37 68| 107 | 182 | 248| 950 82 41 15 82 535 8
39 70| 110 | 174 248 1,080 77 41 13 78| 351
44 66 | 114 | 235 | 214 (1,080 74 41 14| 170 5
48 56| 107! 204 20812, 74 41 14| 110! 469 5
50 56| 107 | 272| 203 1,480 74 4 14 63| 515 4

|
52 581 114 | 254 198| 950 72 4 13 52| 585 4
54 60| 122 | 231 | 198 605 69 41| 124 41| 535 4
54 58| 118! 236 198| 510 69 41 85 433 4
50 521 126| 2481 214 | 415 69 41 72 13 359 15
48 48| 134 | 248| 248 | 415 63 4 63 9! 212 27
44 48 | 130 485 58 35 61 6| 225 15
42 52 | 126 555 58 35 92 5| 189 8

10 56 | 122 415 58 35| 383 4| 214
40 62| 118 35 58 34| 170 6! 328 7
66 | 114 265 54 34 bick 18] 184 8
42 66 | 134 335 54 37 52 32| 144 9
42 66 | 150 208 48 | 37 41 41| 113 8
a4l 70| 166 60| 45, 37| 20i 2! "9 7
42 70| 166 160 43 37 16 13 74 8
40 60| 150 160 43 35 14 10 61 9
40 |....... 146 160 |-no--- 35 |...... 12 56 loenee .

Note.—Discharge estimated or interpolated Mar. 15, 18, 21, 30, June 29, 30, July 1, and 2.

Monthly discharge of Gila River at Kelvin, Ariz., for the year ending Sept. 30. 1918.

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

54 37 42,7 2,630

70 | 38 56. 4 3,360

166 58 111 6,830

976 150 282 17,300

814 198 297 16,500

2,200 160 805 49,500

110 43 74.2 4,420

48 34 40.9 2,510

383 13 57.1 3,400

343 4 73.7 4,530

5,340 9 639 9,300

174 4 29.5 1,760

5,340 4 210 152,000

SAN FRANCISCO RIVER AT CLIFTON, ARIZ.

Locarion.—In sec. 30, T. 4 S., R. 30 E., between highway bridge and railroad bridge
at Clifton, Greenlee County, 1} miles below diversion dam of Arizona Copper Co.,
and 5 miles above junction with Gila River.

DramnaGcE ArREA.—Not measured.

REecorps AvAiLABLE.—Qctober 24, 1910, to January 14, 1911; January 24 to March 31,
1912; August 5, 1912, to July 12, 1918, when station was discontinued.

GacE.—Stevens continuous water-stage recorder with inclined well on right bank
about 1,000 feet below highway bridge, installed June 11, 1916, at datum different
from previous gages. TFor description of previous gages see Water-Supply Paper
459.

DIsCHARGE MEASUREMENTS.—Made from highway bridge or by wading.
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CHANNEL AND CONTROL.—Banks high and steep and not subject to overflow except
at extreme floods. Bed composed of sand and gravel; fairly permanent except
during high water. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage during year not determined; minimum
stage recorded, 2.7 feet June 14 and 16 (discharge, 33 second-feet).

1910-1918: Maximum stage recorded, 19.7 feet October 14, 1916 (discharge not
determined); minimum stage recorded, 2.2 feet June 29, 1917 (discharge, about 2
second-feet).

Diversions.—Small amount of water is used for irrigation above station.

Accuracy.—Stage-discharge relation not changed during.year. Rating curve well
defined. Operation of water-stage recorder fairly satisfactory. Daily discharge
agcertained by applying to rating table mean daily gage height determined by
inspecting gage-height graph. Records good, except for estimated periods.

Discharge measurements of San Francisco River at Clifton, Ariz., during the year ending
Sept. 80, 1918.

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. || Date: Madeby— height. | charge.

Feet. | Sec.ft.’ Feet. | Sec.-ft.

Oct. 23 2.90 55 || Feb. 5 3.09 80
23 2.89 52 || Mar. 1 3.70 258
Nov. 26 |.. 2,95 66 . 3.70 253
26 2,95 67 || Apr. 30 2.90 55
Dec. 17 2,98 66 30 1.... 2.90 59

17 |. 2.98 76 || May 21 |.... 2.80 43.5

Jan. 8 3.00 7 21 |.. 2.80 44,3
8 I.. 3.00 74 || July 12 |.. 3.10 87
Feb. 5 3.09 87 12 3.08 82

Daily discharge, in second-feet, of San Francisco River at Clifton, Ariz., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.
74 50 68 72 90 238 94 57 a44 b400
74 50 68 a72 90 238 90 57 a44 b150
74 57 72 72 90 188 90 72 e44 5100
4 64 266 72 90 174 90 90 ad4 72
72 64 60 72 88 160 90 90 644 a8l

263 68 68 a72 0 147 90 90 44 91
ab4 68 a68 72 90 147 90
44 68 268 72 90 152 90
44 64 a68 72 90 160 90
44 64 68 2 90 147 88
4 64 68 72 90 139 86
ad4 64 a 68 72 90 134 85
a44 68 @68 72 90 134 83
44 64 268 72 90 122 85
44 57 a 69 72 90 122 81
44 62 @69 70 90 134 77
a44 64 69 70 20 110 77
44 64 69 69 90 110 76
44 57 70 69 90 110 74
44 57 68 69 90 110 72
4 a57 69 70 90 110 69
53 57 a70 72 90 110 69
50 62 72 72 90 110 68
a50 64 72 72 90 106 66
50 a64 a7l 74 90 100 64
50 64 70 79 90 100 63
50 68 a7l 83 90 100 62
50 68 72 110 160 100 58
50 263 72| 2100 )........ 100 57
53 68 72 5100 [........ 100 57
[:: 3 P a72 90 |....... 100 |........

a Interpolated.
b Estimated from flow of Gila River at Guthrie and Solomonsville.
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Monthly discharge of San Francisco River at Clifton, Ariz., for the year ending Sept. 30,
1918.

Discharge in second-feet.
Run-off in

Month. ' acre-feet.
Maximum, | Minimum.{ Mean.

SAN PEDRO RIVER NEAR FAIRBANK, ARIZ.

LocaTtioN.—Opposite Boquillas Land & Cattle Co.’s ranch house, 1} miles southeast
of Fairbank, Cochise County, 3 miles below old Charleston mill.

DRAINAGE AREA.—Not measured.

RECORDS AvAILABLE,—September 28, 1912, to. September 30, 1918. January 27, 1904,
to August 31, 1906, and Ocfober 18, 1910, to November 15, 1911, for station at
Charleston; November 15, 1911, to September 28, 1912, for station at diversion
dam of Boquillas Land & Cattle Co.

Gage.—Vertical and inclined staff on right bank; read by J. M. Barnes. Original
gage, a vertical staff on right bank about 800 feet below present gage, was destroyed
by flood on August 17, 1914, and replaced at same datum August 24, 1914; second
gage was washed out on December 23, 1914, and replaced by present gage on
January 21, 1915, at different datum.

DiscHARGE MEASUREMENTS.—Made from cable 600 feet below gage or by wading near
gage.

CBANNEL AND CONTROL.—Bed composed of sand, gravel, and clay; shifts slightly
during low stages and considerably at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, 4.15 feet during night of
June 20, determined from flood marks on gage (discharge, 3,610 second-feet);
minimum discharge, 1 second-foot, June 13-14 and September 26-28.

1912-1918: Maximum stage recorded, 16.0 feet at 5 p. m. December 22, 1915
(discharge not determined); minimum discharge occurred in 1918.

Diversions.—Boquillas Land & Cattle Co. divert water at various points above sta-
tion for irrigation. 'Total area irrigated not known.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve fairly
well defined below 1,800 second-feet. Gage read to hali-tenths once daily, except
during flood periods, when it was read oftener. Daily discharge ascertained by
shifting-control method. Records good.

Discharge measurements of San Pedro River near Fairbank, Ariz., during the year endi
Sept. 30, 1918. .

Date. Made by— h‘g;‘g v eh‘;ir;'a Date. Made by— h‘:ﬁ‘; © |,
Feet. | Sec.ft. Feet. | Sec.ft.
Nov. 22 | J. B. Spiegel........... 0.33 13.1 || Jan, 23| J. B. Spiegel........... 0.30 12.9
22 |..... do... ..l .33 12.2 || Apr. 27 | C. E. Ellsworth........ .07 2.5

Jan. 23 |..... (s [ PO .30 13.0
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Daily discharge, in second-feet, of San Pedro River neor Fairbank, Ariz., for the year ending
Sept. 30, 1918.

I

Day. Oct. ‘Nov. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
alb 7 2 2 920 16 10
20 7 2 2 920 10 10
20 7 3 2 164 5 12
16 7 3 2 133 372 2
16 7 3 2 73 105 2
16 7 3 2 133 356 2
12 7 3 2 92 64 105
12 7 3 2 82 239 36
10 7 3 2 383 133 2

10 5 3, 2 64 36
10 5 3 2 48 10 2
10 5 3 2 48 48 2
10 7 3 1 105 36 2
10 10 3 1 56 10 2
a10 2 3 270 48 7 2
7 2 2 22 36 7 2
7 2 2 7 25 5 2
7 2 2 8 20 7 2
7 2 2 8 20 8 2
7 2 2 1i8 20 10 2
7 2 2 188 16 452 2
7 2 2 12| 260 2
7 2 2 164 10 10 2
7 2 2 105 10 383 2
7 2 2 64 7 28 2
7 2 2 36 7 6 1
7 2 2 25 7 5 1
7 2 2 25 40 10 1
7 3 2 177 25 10 2
7 3 2 331 20 10 2
Tloeeanns 2 0. 16 10 f.enno.n

@ Norecord; discharge estimated from flow of adjacent streams.

Monthly discharge of San Pedro River near Fairbank, Ariz., for the year ending Sept.

30, 1918.
Pischarge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.: Mean.

[0 1Y T PN 12 5 7.5 461
November. . . 12 7 11.0 655
December. .. 12 12 12.0 738
January.... R 20 12 14.2 873
February .. . 16 7 9.9 550
March............ . 20 7 10.0 615
April.. . 10 2 4.3 256
ay .. . 3 2 2.4 149
June. . . 331 1 54.1 3,220
July.... 920 7 115 7,070
August. ... ) 452 5 86.1 5,290
[S1] 0175111 o Y 105 1 7.3 434
B TR ) RN 920 1 28.0 20,300

QUEEN CREEK NEAR SUPERIOR, ARIZ,

Location.—One mile below dam site near Whitlow’s ranch and 12 miles below Supe-
rior, Pinal County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—February 14, 1915, to September 30, 1918. A station was
operated at Whitlow’s ranch during 1896 and fragmentary records of stage and
flood occurrence kept during 1897 to 1899. Total run-off, January, 1896, to
August 11, 1899, published in Twenty-first Annual Report, Part IV.

82375—wsp 479—22——11
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Gage.—Inclined staff on left bank 1 mile below dam site, installed September 15,
1916; read by W. C. Mullins and Hart Mullins. Original gage was vertical staff
painted on rock ledge on right bank at lower end of box canyon about 500 feet
above Whitlow’s ranch house, installed February 14, 1915. For description of
succeeding gages, see Water-Supply Paper 459.

DiscHARGE MEASUREMENTS.—Made from cable at dam site or by wading.

CHANNEL AND cONTROL.—Bed composed of sand and gravel which is constantly
shifting. No well-defined control. Left bank subject to overflow at extremely
high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.0 feet at 10.30
a. m. August 6 (discharge, about 5,000 second-feet); channel dry for long periods
during year. Floods with considerable greater discharge have occurred during
previous years, but no reliable record isavailable showing maximum stage or dis-
charge. Channel at present gage is dry for considerable period each year; at
dam site 1 mile above gage, discharge seldom, if ever, is less than about 1 second-
foot.

Drversions.—Water diverted above gage to irrigate a few acres; amount unknown.

Accuracy.—Stage-discharge relation not permanent. Rating curve poorly defined,
Gage read to bhali-tenths or hundredths twice daily. Daily discharge not ac-
curate enough to publish. Monthly estimates poor but show the deficiency of
water.

Discharge measurements of Queen Creek mear Supertor, Ariz., during the year ending
Sept. 80, 1913.

Date. Made by— hgiz Y mlzjrsg-e. Date. Made by— hga . clll)aifg-e
Feel. | Secft. Feet. | Secft.
Aug. 7| C. E. Ellsworth........ 0.50 0.5 |} Aug. 9| C. E. Ellsworth........ 0.98 10.7
8 | Hart Muilins........... 1.0 14.5

Monthly discharge of Queen Creek near Superior, Ariz., for theyear ending Sept. 80, 1918.

Discharge R " Discharge| R "
in sec- un-off in in sec- un-off in
Month. ond-feet | acre-feet. Month. ond-feet | acre-feet.
(mean). (mean).
0 0 0
0 0 0
0 0 0
.6 24.7 1,620
1.1 0 0
5.5
1.6 2.84 2,050
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SANTA CRUZ RIVER NEAR NOGALES, ARIZ.

TocatioN.—In SW. } sec. 36, T. 23 8., R. 14 E., just below proposed dam siie at
Yerba Buena ranch, half a mile above city pumping plant, and 7 miles northeast
of Nogales, Pima County.

DrAINAGE AREA.—Not measured.

RECORDS AVATLABLE.—March 22 to November 30, 1907, and April 1, 1909, to September
30, 1918 (incomplete).

GaGE.—Richard Fréres’ water-stage recorder on left bank about half a mile above
city pumping plant installed January 3, 1916; inspected by W. W. Coons. Original
gage, a vertical staff on right bank about 500 feet below the intake of a small irri-
gation ditch and about one-fourth mile above the present gage. For description
of succeeding gages, see Water-Supply Paper 459.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel, which is constantly
shifting. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
2.1 feet from noon to 4 p. m. August 7 (discharge, 142 second-feet). No reliable
records of maximum floods during previous years. Channel is generally dry
during part of each year.

Diversions.—Water is diverted above station for irrigation of about 140 acres.

Accuracy.—Stage-discharge relation continually changing. Standard rating curve
defined by 19 discharge measurements made during year from which the changes
in stage-discharge relation were determined with fair accuracy for low stages.
Changes during high stages not well defined. Water-stage recorder was not sensi-
tive and gage heights are subject to errors as great as 0.05 foot at any time. Daily
discharge ascertained by shifting-control method. Records fair for low stages
and poor for high stages.

Discharge measurements of Santa Cruz River near Nogales, Ariz., during the year ending
Sept. 30, 1918.

Gage Dis- Gage | Dis-
Date- Made by— height. | charge. Date. Made by height. | charge.
Feet. | Sec.-ft. Sec.-ft.
Oct. 21 1.31 5.8 1| Jan. 8 29.0
22 1.35 6.4 || Feb. 10.6
1.36 &3 10.9
Nov. 1.38 10.4 31.4
1.40 12.8 || Mar. 8.0
1.38 11.9 2.5
Dee. 1.35 11.6 1.2
1.35 6.6 || Apr. 2.4
Jan. 1.35 5.0 1.4
1.37 9.0 .5
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Daily discharge, in second-feet, of Santa Cruz River mear Nogales, Ariz., for the year

ending Sept. 30, 1918.
Day. Oct, | Nov. | Dec. Jan, Feb. | Mar. | Apr. | May. | Aug.
als 6 12 5 30 28 2
al3d 7 11 5 28 25 2
all 8 11 5 25 23 2
a 10 9 11 5 24 19 2
9 11 12 5 22 16 2
8 11 11 5 20 13 2
8 11 11 6 18 11 2
7 10 11 7 17 8 2
7 10 11 7 16 8 2
7 10 10 8 15 8 3
6 10 10 9 14 7 2
6/ 0| 10| 10 7| 2
7 11 9 10 13 6 2
8 11 9 ‘ 10 12 6 2
7 11 9 | 10 11 5 2
7 11 8! 11 1 4 9
7 11 8 10 11 4 8
6 11 8 9 11 4 8
5 11 7, 9 [ 11 3 8
5 12 7 i’ 10 10 3 8
[} 13 7 10 10 2 8
6 13 7] 10 9 2 7
6 13 7 11 9 2 7
6 13 6| 1 11 2 7
7 13 6 11 14 2 7
i
6 13 6 | 2 5
5 13 5, 2 s
5 13 5 1 2
5 13 5, 1 2
6 12 5 1 1
61...... 5 j 2 .7
a Interpolated.
S N'?u_:?’ O—\Io record May 2-9; mean discharge estimated as 0.2 second-foot. No flow May 10 to Aug. 6 and
Y
Monthly discharge of Santa Cruz River mear Nogales, Ariz., for the year ending Sept.
30, 1918.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean,
L0270 o7 G 15 5 7.2 443
November. . 13 6 11.0 655
December. . 12 5 8.4 516
January.. 60 5 13.6 836
February 30 9 16.2 900
March.. 28 1 7.3 449
April 3 8 1.83 109
May. . 1 0 .084 5.2
June.. 0 0 0 0
July.... 0 0 0+ 0
ugust 40 [} 7.73 475
September .................................... PP 0 0 0 0
PHE FOAT . e evennneenaanasecnasacsasencncnasnesnannn 60 0 6.07 4,390
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SANTA CRUZ RIVER AT TUCSON, ARIZ.

Locarion.—In sec. 13, T. 14 8., R. 13 E., at Congress Street Bridge in Tucson, Pima
County.

REcorps AvAILABLE.—OQctober 15, 1905, to September 30, 1918 (incomplete).

DrAinAGE AREA.—Not measured.

Gage.—Staff on bridge pier installed September 7, 1916. Original gage painted on
bridge pier on left bank. TFor description of succeeding gages see Water-Supply
Paper 459.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of sand which is constantly shifting.

ExTREMES OF DISCHARGE.—1905-1918: Maximum stage recorded, 9.8 feet Decem-

' ber 24, 1914 (discharge, about 9,000 second-feet). No flow part of each year.

Diversions.—Flood water is diverted above station for irrigation; amount unknown.

Accuracy.—Stage-discharge relation constantly changing. Gage read to half-tenths

- geveral times daily during periods of flow. Daily discharge computed by shifting-
control method.

CoorEraTION.—Daily-discharge record furmshed by University of Arizona through
G. E. P. Smith, irrigation engineer.

Discharge measurements of Santa Cruz River at Tucson, Ariz., during the year ending
Sept. 30, 1918.

Gage Dis- ‘ Dis-
Date. Made by— height. | charge. Date. . |charge.
o ;\ |
Feet. | Sec.ft. ‘ Sec.-ft
4.5 ‘ 40 Il Aug. 7! A. L. Slonaker 295
3.95 8. i d 112
4.45 | 215 ’ 1,040
4.1 5.0 385
3.8 1 94| 2.23
..| 5.85 ;1,06() | 1.2
[ I

Daily discharge, in second-feet, of Santa Cruz River at Tucson, Ariz., for the year ending
Sept. 30, 1918.

Day. Feb. | Mar. | June. | July. Aug. Day, Feb. | Mar. | June. | July. | Aung.

Nore.—No flow except where discharge is given.
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Monthly discharge of Santa Cruz River at Tucson, Ariz., for the year ending Sept. 30, 1918.

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

October. . . i 0 0 0 0

November. ... ........c.o.......... 0 0 0 0

December. ... ...t i 0 0 0 0

JaNUALY. ... i, 0 0 0 9
February ............ 16 0 .6 333
Mareh...........ooL 7 0 .2 123

0 0 0 0

0 0 0 0
39 0 1.3 77.4

104 0 3 64 224

1,490 0 74.6 4,590

0 0 0 0

1,490 0 6.81 4,940

RILLITO CREEK NEAR TUCSON, ARIZ.

Location.—In sec. 23, T. 13 S., R. 13 E., at highway bridge on Oracle Road, 4
miles north of Tucson, Pima County.

DRAINAGE AREA.—Not measured.

. RECORDS AVAILABLE.—January 12, 1911, to September 30, 1918 (incomplete).

Gace.—Staff painted on bridge pier. A Richard Fréres’ water-stage recorder at-
tached to right abutment of bridge was used part of the time prior to July 21,
1916, when it was destroyed.

DiSCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of sand, which is constantly shifting.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 2,130
second-feet.

1911-1918: Maximum mean daily discharge, about 16,000 second-feet on
December 23, 1914 (no record of discharge at peak of flood). Stream dry greater
part of each year.

Diversions.—Flood water is diverted for irrigation above station, amount unknown
CoopreraTION.—Daily-discharge record furnished by University of Arizona through
G. E. P. Smith, irrigation engineer.

N\

Discharge measuremenis of Rillito River mear Tucson, Ariz., during the year ending
Sept. 80, 1918.

T
|

b
| Gage | Dis- - Dis-
Date. } Made by— 'height. | charge. || Date- Made by }hexg t. | charge.
[ | :
]
; Feet. | Sect
Feb. %8‘ F. C kelton g 45 g gg
8 . 4 .
July 7 3.3 .71
9 3.35 1.13
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Daily discharge, in second-feet, of Rillito Creek mear Tucsom, Ariz., for the year ending
Sept. 80, 1918.

Day. | Feb. | Mar. | May. | June. | July. | Aug. | Day. | Feb. | Mar. | May. | June. | July. | Aug.

NoTe.—No flow except where discharge is given.

Monthly discharge of Rilltto Creek near Tucson, Ariz., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
0 0 0 0
[ 0 1] ]
0 0 0 0
0 0 0 [
3.5 0 .12 6.7
1,640 0 126 7,750
0 0 0
2,130 0 68.9 4,240
231 0 8.12 483
39 0 2.35 144
2.9 0 11 6.8
0 0 0 0
2,130 0 17.5 12, 600

BLACK RIVER NEAR FORT APACHE, ARIZ.

Location.—Three-quarters of a mile above bridge on road from Rice to Fort Apache,
24 miles above junction with White River, and 18 miles west of Fort Apache, Gila
County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—November 24, 1912, to July 25, 1918, when station was dis-
continued. '

GacE.—Stevens continuous water-stage recorder on left bank three-fourths mile above
bridge; installed December 10,1917. November 24, 1912, to October 16,1913, and
May 12, 1916, to December 6, 1916, vertical staff on right bank about 400 feet above
bridge. October 16, 1913, to December 19, 1914, Gurley printing water-stage
recorder half a mile below bridge. January 20, 1915, to January 8, 1916, staff
gage on recorder well below bridge. December 7, 1916, to December 9, 1917,
record is from Gurley printing water-stage recorder at same site as present gage.
Independent datum at each location.
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DiscEARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND cONTROL.—Bed composed of sand and gravel. Control is solid rock;
permanent,

EXTREMES OF DISCHARGE.—1912-1918: Maximum stage recorded, 15.9 feet, deter-
mined from flood marks, December 20, 1914 (discharge, determined from extension
of rating curve, about 18,000 second-feet); minimum discharge recorded, 30
second-feet at 4 a. m. January 14, 1918.

Diversions.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined from
40 to 150 second-feet. Operation of water-stage recorder satisfactory, bit no ob-
server was available to attend it after Feb. 19. Mean daily gage height deter-
mined by inspecting graph from water-stage recorder. Daily discharge below
300 second-feet ascertained by applying mean daily gage height to rating table;
above 300 second feet, discharge not determined. Daily gage heights for entire
period, published. Records good.

Discharge measuremenis of Black River near Fort Apache, Ariz., during the year ending
Sept. 80, 1918.

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

Feet. | Sec.-ft. Feet. | SecHt.
Oct. 12 | J. B. Spiegel..... R 0.99 50 Dec. 12 | J. B. Spiegel....... . 1.01 58
12 4..... do. i 99 47.4 12 ..., do. ..ol 1.01 58

Dec. 9 | Ellsworth and Spiegel.. 94 49.9 July 25 | C. E. Ellsworth........ 1.63 126
|

i

Daily gage height, in feet, of Black River near Fort Apache, Ariz. for the year ending Sept.

30, 1918.
Day. Oct Nov. | Dee Jan. Feb. | Mar. | Apr. | May

1.01 0.93 1.02 1.13 3.96 2. 50
1.01 .94 .98 1.12 3.30 2.46
1.00 .94 1.00 1.08 2.99 2.39
.99 .94 1.00 1.09 2,92 2,29
.99 .95 1.01 115 2.86 2.22
.99 .97 1.01 1.17 2.81 2.14
.97 .94 1.00 1,17 2,68 2.09
.96 .94 .95 1.16 2.97 2.04
.96 .94 .99 1.14 5,26 2,02
.96 2 PO 1.13 4.05 1.98
.99 .96 .90 1.02 111 3.60 1.97

.99 .97 1.00 .98 1.08 3. 56 1.99 |.

.99 .96 1. 00 .88 1.07 5.21 1.98 |.

.99 .96 1. 00 .97 1.06 6.20 1.97 1.
.99 .96 .99 1.06 1.07 5.06 1.96
.99 .96 1.04 1.08 1.08 4.47 1.96
1.00 .96 1.03 1.01 1.09 3.99 1.95
1.00 .96 1.01 .98 1,12 3.60 1. 82

1.00 .96 1.02 1.02 1.17 3.38 173 |.
1.00 .96 1. 00 1.07 1.13 3.21 1.67

4 S 1.00 .95 1.01 1.00 1.08 3. 10 1.62 1.
2P 1.00 .94 1.04 .99 1.10 3.03 1.57
23. 1.00 .94 1.03 .90 1.22 2.8 1.53
24. 1.00 .95 1.02 .95 1,27 2. 86 1.49
25. 1.00 .95 1.02 1.20 1.99 2.77 1.46
26. . 1.00 .96 1.04 1.36 3.18 2,71 1.41
27. 1.00 .96 1.03 1.35 4.84 2.72 1.38
28. 1.00 .96 1.03 1.28 4.90 2.72 1.36
29, . 1.00 .95 1.05 115 |. . 2.70 1.34
30. 1.01 .04 1.04 1.02 2.65 1.33

31. . Lot .. ..... 1.03 1.10 |. 2. 56

NorTE.—No record obtained Oct. 1-9 and May 3 to July 24.



GILA RIVER BASIN. 163

Daily discharge, in second-feet, of Black River near Fort Apache, Ariz., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Apr. | May. | July.

Nore.—Discharge Jan. 10, interpolated. Daily discharge Feb. 26 to Mar. 31 not determined, rating curve
not developed above 300 second-feet.

Monthly discharge of Black River near Fort Apache, Ariz., for the year ending Sept.

30, 1918.
Discharge in seeond-feet.
Run-off in
Month. ] acre-feet.
Maximum. | Minimum. | Mean.

54 52 52.3 2,280

54 48 49.6 2,950

58 44 52,4 3,220

89 42 57.2 3,520

180 58 69.1 3,430

298 85 164, 4 9,780

SALT RIVER NEAR ROOSEVELT, ARIZ.

LocarioN.—At diversion dam for power canal, 10 miles above upper end of Roosevelt
reservoir and 20 miles east of Roosevelt, Gila County.

DrAINAGE AREA.—4,222 square milés (measured by United States Reclamation
Service.)

REcorps AvarLaBrLE.—October 1, 1913, to Séptember 30, 1918 (including all water
diverted for the development of power but not flow of Tonto Creek); February 7,
1901, to December 9, 1907, at site of Roosevelt dam (including flow of Tonto
Creek); 1910-1913, discharge at Roosevelt dam computed from records of flow
into and out of the reservoir (representing natural flow of Salt River, including
Tonto Creek and water diverted for the development of power).
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‘GAGE.—Principal gage is a vertical staff on left bank, bolted to concrete wall at head
of canal. Temporary gagesare used from time to time on account of the channel
shifting away from the main gage.

DrscHARGE MEASUREMENTS.—Made from cable at dam site or by wading near dam
site. Prior to January 19, 1916, when the dam was destroyed by flood, low-water
measurements were made by wading below the dam. Above wading stage,"
discharge was determined from elevation of water surface in reservoir, taking
into account known outflow and computed inflow from other sources besides
Salt River.

CHANNEL AND CONTROL.-—Shifting sand and gravel. Prior to its destruction by
flood on January 19, 1916, the dam formed a permanent control.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 6,120
second-feet, March 10; minimum discharge, 152 second-feet, September 25.

1913-1918: Maximum mean daily discharge 79,200 second-feet, January 15,
1916; minimum discharge, 152 second-feet, September 25, 1918.

DrversioNs.—None.

Accuracy.—Discharge measurements are made nearly every day when discharge is
less than about 3,000 second-feet, and results should be excellent. For flow
greater than 3,000 second-feet there are no facilities for making discharge measure-
ments. Discharge determined from extension of rating curve and study of re-
servoir contents, and results are subject to considerable error.

CooPERATION.—Daily-discharge records furnished by Salt River Valley Water Users’
Association. '

Daily discharge, in second feet, of Salt River near Roosevelt, Amz., Jor the year ending
Sept. 80, 1918.

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

470 260 263 270 226
460 260 255 524 220
460 270 310 346 228
432 270 370 322 367
420 270 430 541 335

454 | 270| 303| 601 385
458 | 265 690 | 521] 266
460 | 258 | 420 1,110 ' 263
513| 260 | 410 1,330 | 207
478 | 270 | 480 (1,230 | 210
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Monthly discharge of Salt River near Roosevelt, Ariz., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. ' acre-feet.
Maximum. | Minimum. | Mean.
RO o] o 277 208 231 14, 200
NOVEINDET . . ottt et e eeae e e cveaanarneananacnnn 253 235 247 14,700
BT 11T RO 250 235 242 14,900
FLE: 110 T:1 R 510 235 275 16,900
February. 2,720 251 447 24,800
March 6,120 955 2,030 125,000
April. 1, 472 675

ay.. 513 260 376 23,100
June.. .- 405 255 203 17,400
JULY oo oo e e s 690 255 375 23,100
AUZUSE. ot it 1,330 233 478 29, 400
September. . . ... iieeaaaaaas 385 152 204 12,100
The Year.....ouomurnn i iaacaaaaan 6,120 152 491 356, 000

NORTH FORK'OF WHITE RIVER AT WHITERIVER, ARIZ.

Locarion.—At power plant half a mile from Fort Apache Indian School at Whiteriver,
Navajo County, three-quarters of a mile above highway bridge, and 4 miles north-
east of Fort Apache.

DraiNaee AREA.—Not measured.

REcorDs avainasLE.—October 1, 1916, to September 30, 1918.

‘Gaae.—Vertical staff on right bank just below tailrace of power plant; read by Chester
Gatewood.

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

‘CHANNEL AND cONTROL.—Bed composed of sand and gravel; shifts during floods. No
well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.65 feet at 7 a. m.
March 13 (discharge, from extension or rating curve, about 1,820 second-feet);
minimum stage recorded, 1.61 feet December 9 (discharge, 24 second-feet).

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

Diversions.—Water diverted for power development and returned to river above
gage.

REecuLaTION.—Slight fluctuation may occasionally be caused by operation of power
plant just above gage.

Accuracy.—Stage-discharge relation changed March 13. Rating curve used from
October 1 to March 13, well defined from 35 to 150 second-feet. Curve used from
March 14 to September 30, fairly well defined. Gage read twice daily to hun-
dredths. Daily discharge ascertained by applying mean daily gage height to
rating table. Records good from October 1 to February 13; fair for remainder of
year.

CooPERATION.—Gage-height record furnished by Office of Indian Affairs.

Discharge measurements of North Fork of White River at W hiteriver, Ariz., during the year
ending Sept. 30, 1918.

Gage Dis- Gage Dis-
Date. Made by— height. | charge. | Date- Made by— height. | charge.
Feet. | Sect. Feet. | Sec.ft.
QOect. 11 . 1.78 42,0 || Dec. 11 | Ellsworth and Spiegel.. 1.75 36.9
11 - 1.78 43.1 || July 2% | Ellsworth and Beards- 1.16 108
Dec. 11 | Ellsworth and spiegel..| 1.73 37.6 |- ley.
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Dazly discharge, in second-feet, of North Fork of White River at Whiteriver, Ariz., for the
year ending Sept. 30, 1918.

R ! i
Day. Oct. | Nov. l Dec. ' Jan. | Feb. | Mar, Apr. | May. | June. | July. | Aug. | Sept.
35 45 45 40 38 290 286 147 72 71 67 50
37 45 48 41 32 262 263 141 75 94 70 48
40 46 48 45 35 219 245 134 68 123 65 60
43 46 46 40 46 223 229 136 70 103 64 59
43 45 44 43 16 228 209 138 71 105 67 52
43 43 41 43 45 223 195 134 75 126 241 49
40 45 44 28 48 200 202 134 7 109 156 47
40 43 30 31 49 376 192 134 75 126 114 46
40 48 24 41 45 316 199 128 78 105 490 44
41 46 29 40 46 348 209 126 78 83 186 42
L 40 48 28 25 46 429 217 123 75 8 150 40
1200 40 46 29 30 44 498 217 116 74 111 118 39
13, 40 43 31 41 44 | 1,420 217 109 68 107 123 38
Moo 40 45 | 38 30 44 1 140 209 105 64 91 121 36
5. 40 43 37 35 44 825 221 100 67 105 103 35
6. ... 40 44 34 32 38 615 205 100 70 109 85 35
17l 40 43 37 35 44 462 183 100 70 107 77 35
18, 40 44 34 35! 48 410 170 €6 70 105 77 35
19, oL 44 46 34 40 ; 45 390 158 96 72 103 68 35
200l 43 43 37 35 38 370 147 98 72 94 62 35
20l 40 48 37 30 46 345 136 96 72 94 59 35
40 I 39| 31| 48] 272] 150 9] 9| 10| 77 35
40 52 39 31 53 365 139 87 92 87 80 35
40 50 38 35 58 350 136 85 85 85 67 32
40 49 40 54 133 304 134 85 78 82 62 32
40 49 45 61 327 304 141 87 77 75 60 32
41 48 43 53| 735 209 150 85 | 70 70 67 32
41 33 45 43 365 304 150 83 67 64 57 35
43 37 41 32 ... 304 150 82 70 63 56 35
43 44 45 37 1.t 290 150 &0 70 64 49 35
46 |....... 43 38 ... 286 |....... TR ... 77 i 48 |..oo..
| | i

NoTe.—No gage-height record Sept. 8-14; discharge interpolated.

Monthly discharge of North Fork of White River at Wliteriver, Ariz., for the year endmg .
Sept. 30, 1918.

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

October......... S P 46 35 4.7 2,500
November. . ... ... ... 52 1 37 45.3 2,700
December... .. 1IN 48 | 24 35.6 2,370
January...... ... .ol 61 25 37.9 2,330
February. e e aeeeaeaeaeaaaan 735 32 94.0 5,220
March.. .. .. . il 1,420 200 409 23,100
April. .. 286 \ 134 187 11,100
May.. . ... 147 i 78 108 6, 640
June. .. 94 64 73.8 4,390
July .. 126 63 94.7 5,820
August.......... ... 490 48 103 6,330
September..... e eiiaeaaaa. O, ' 60 32 39.9 2,370
The VAT« .o e et e e e eaas 1,420 24 106 76, 900

WHITE RIVER AT, FORT APACHE, ARIZ,

LocarioN.—At highway bridge on Fort Apache Military Reservation, just below
junction of North and East forks, at Fort Apache, Navajo County.

DramNaGE AREA.—Not measured.

REecorDs avainasrLe.—October 23, 1912, to September 30, 1918 (incomplete).

Gace.—Vertical staff fastened to downstream end of left abutment of bridge; read’
by Larzelere, Meyers, and Ator. Datum of gage raised 4.40 feet January 20,
1915, and lowered 0.64 foot December 5, 1916.

DISCHARGE MEASUREMENTS.—Made from brldge or by wading.

&
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CHANNEL AND cONTROL.—Bed composed of sand and gravel; may shift during floods.
No well-defined control. Left bank subject to overflow during extreme floods.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.54 feet at 8.35
a. m. February 27 (discharge, 1,610 second-feet); river reached higher stage
March 13, when mean discharge for day was estimated at 2,500 second-feet.
Minimum stage, 0.60 foot September 26, 27, and 30 (discharge, 39 second-feet).
1912-1918: Maximum stage and discharge not determined; minimum dis-
charge, 25 second-feet, November 3 and 4, 1915.

Diversions.—Small quantity of water diverted for irrigation by the Indians several
miles above station; amount not known.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 30 and 2,000 second-feet. Gage read to hundredths twice daily
Daily discharge ascertained by applying mean daily gage height to rating table,
except as indicated in footnote to daily-discharge table. Records good.

CooPERATION.—Gage-height record furnished by United States Army.

Discharge measurements of White River at Fort Apache, Ariz., during the year ending
Sept. 30, 1918.

. Dis-
Date. Made by— hgiag e clﬁ;sge_ Date. Made by— hﬁ’% % | chase.
Feet. | Sec.ft. Feet. | Sec-ft.
Oct. 11| J. B. Spiegel........... 0.15 53 Dec. 10 E]lsworth and pregel.. 0.07 38.6
11 ... [ 1 2R .15 52 July 24 C. E. Ellsworth........ .60 131
Dec. 10 | Ellsworth and Spiegel.. .07 36.8

Daily discharge, in second-feet, of White River at Fort Apache, Ariz., for the year ending
Sept. 30, 1918.

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

a 58 55 60| a55 65 | a 500 360 200 | 96 65
58 52 58 55| a65| 360 | 338| 200 96 a 60
76 52 62 561 a65| a338 338 207 R 105 76
551 ab52 58 56 65 315 315 207 a 96 76
55 52 54 58 69 | a 350 205 | o 202 110 88 7
52 55 54| a50 69 | a 400 275 197 360 71
52 55 52 49 65 410 | a 275 204 120 210 58
52 58 49 49 69 520 275 200 176 a 56
52 58| a46 58 65 460 275 207 ) 410 54
52 52 43 56 | a68| o500 315 128 275 52
52 58 41 194 159 | a 232 49
52 58 46 o 182 170 188 46
52 58 46 170 170 | 2 173 49
52 55 46 165 107 | a 156 | a 158 a 47
50 55| a47 159 109 143 143 @45
52 56.1 a48 165 | a 122 176 133 43
52 58 49 165 136 151 123 43
55 58 46 166 114 143 | a 112 41
55 58 46 a 162 243 138 100 41
52 55 50 159 116 143 92 41
55 58 52 159 133 | a 140 88 43
58 62 55 a 153 133 | a 138 100 a 42
55 65| a52 143 | a 136 136 138 41
55 69 49 a 143 138 143 105 41
55 65 49 a 143 143 120 | a 102 40
55 62 54 a 143 138 105 100 39

80
al48 |....... 116 67 {.....-n

o Discharge estimated or interpolated.

NOTE.—Braced figures show mean discharge for periods indicated; estimated from comparison with
flow at other stations in basin.
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Monthly discharge of White River at Fort Apache, Ariz., for the year ending Sept. 30, 1918.

.\ Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
76 50 54.8 3,370~
69 52 57.3 3,410
62 41 51.3 3,150
76 41 55.7 3,420
1,270 65 149 8, 280
2, 315 576 35, 400
188 | 266 15,800
207 143 172 10, 600-
........... 88 124 7,380
............ 80 126 7,750
410 67 142 8,730
78 39 49.9 2,970
2,500 ] 39 152 110, 000+

WEHITE RIVER AT WANSLEE’'S RANCH, NEAR FORT APACHE, ARIZ.

LocatroNn.—At highway bridge 8 miles above Black River and 14 miles southwest
of Fort Apache, Navajo County.

DRAINAGE AREA.—Not measured.

REcorps AvarLABLE.—October 1, 1917, to August 31, 1918, when station was discon—
tinued.

GAGE.—Vertical staff in two sections on left bank; first section is on tree 60 feet below
bridge, second section is painted on boulder 50 feet southeast of first section; read
by Mrs. Tom Wanslee.

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

CHANNEL AND cONTROL.—Bed composed of boulders and coarse gravel; permanent.
No well-defined control. Left bank subject to overflow at medium flood stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.5 feet at 6 p. m.
March 13 (discharge, 3,110 second-feet); minimum stage recorded, 0.84 foot.
part of November, December, and January (discharge, 49 second-feet).

Drversions.—Small quantity of water diverted above thestation; amount not known.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
1,500 second-feet. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records excellent.

Discharge measurements of White River at Wanslee’s ranch, near Fort Apache, Ariz.,
during the year ending Sept. 30, 1918.

_ Gage Dis- o Gage | Dis-
Dae. Made by height. | charge. || D2te- Made by height. | charge.
Feet. | Sec.-ft. Feet. | Secft.
Oct. 11 | J. B. Spiegel........... 0.88 53 Dec. 10 | J. B. Spiegel........... 0.85 4.3
12 do....... .86 49.5 || July 25| C. E, Ellsworth........ 1.28 115
Dec. 10 .84 46.6 25 [..... [« o P 1.28 112
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Daily discharge, in second-feet, of White River at Wanslee’s ranch, near Fort Apache,
Ariz., for the year ending Sept. 30, 1918.

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

53 49 49 64 960 335 170 110 110 79

52 49 50 62 525 320 180 106 88 79

52 49 50 58 502 290 170 102 90 7%

53 49 50 53 502 290 170 106 94 152

52 54 49 49 52 480 260 170 103 94 460

51 49 50 52 460 260 180 100 98 1,080

51 49 50 53 460 245 170 102 92 232

53 49 50 58 440 232 170 100 94 138

53 49 50 61 440 260 170 112 96 370

52 49 50 64 422 260 140 108 97 210

) 3 53 53 49 50 67 810 260 132 108 94 160

12.......... 51 53 49 50 . 70 | 1,760 260 138 114 97 160

) S 52 50 51 . 70| 2,850 260 128 116 97 160

14.......... 51 50 51 70| 1,340 260 128 100 96 160

5. ... 51 50 51 72| 1,340 260 128 94 92 144

6. ..., 51 53 73 752 260 130 20 92 127

17. ... 51 53 70 595 260 132 91 94 125

18.iiiianas 52 53 70 525 210 133 100 91 123

19.......... 52 50 54 70 480 200 132 104 96 121

20 ...t 51 54 73 422 180 136 104 104 110

52 51 54 74 370 170 152 106 100 78

50 64 76 352 170 145 109 110 115

50 49 67 70 335 152 160 126 112 128

50 49 67 72 352 160 160 130 133 118

51 50 73 73 352 180 122 126 109 103

50 50 335 152 128 124 92 84

50 50 320 170 132 127 92 66

51 50 335 190 128 128 80 51

50 50 352 170 126 122 66 50

49 50 352 190 118 116 64 50

........ 50 335 Jueennann 115 |oeeanan. 82 51

Note.—Braced figures show mean discharge for periods indicated; estimated by comparison with flow
at other stations in basin. Norecord Aug. 17 and 18; discharge interpolated.

Monthly discharge of White River at Wanslee’s ranch, near Fort Apacke, Ariz., for the
year ending Sept. 30, 1918.

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

........................ 52,0 3,200
54 49 51,4 3, 060

50 49 49,5 3
73 49 56,4 3,470
2, 530 52 260 14, 400
2, 850 320 640 39, 400
335 152 229 13, 600

180 | 115 145 3
128 90 109 6,490
133 64 95.0 5,840
1,080 50 166 10, 200
.................................. 112, 000

EAST FORK OF WHITE RIVER AT FORT APACHE, ARIZ.

Location.—On Fort Apache Military Reservation at Fort Apache, Navajo County,
half a mile above junction with North Fork of White River.

DrAINAGE AREA.—Not measured.

REcORDS AvAtLABLE.—November 8, 1912, to September 30, 1918 (incomplete).

Gage.—Vertical staff fastened to ash tree on left bank opposite officers’ quarters;
read by Larzelere, Myers, and Ator. Datum raised 5.00 feet June 27, 1915; lowered
0.40 foot August 5, 1917.
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DiscrarRGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTrOL.—Bed composed of boulders and gravel; slightly sh1ftmg
No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.1 feet at 8 a. m.
March 13 (discharge, 640 second-feet); minimum stage recorded, 0.08 foot Sep-
tember 23-25 and 27-30 (discharge, 2 second-feet).

1912-1918: Maximum stage and discharge not recorded; minimum discharge
occurred in 1918.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 400 second-feet. Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table, except as
indicated in footnote to daily-discharge table. Records good,

CoorPERATION.—(Gage-height record furnished by United States Army.

Discharge measurements of East Fork o df White River at Fort Apache, Ariz., during the year
nding Sept. 30, 1918.

il Dis-
Date. Made by— hﬁ%%et. chlglrsge. Date. Made by— hgiz v chalrsge.
Feet. | Sec.-ft. Feet. | Sec. ]‘t
Oct. 11 | J. B, Spiegel........... 0.28 7.3 || Dec. 10 | Ellsworth and Spiegel..| 0.28
11 ... [ L .28 8.5 || July 24 | C. E, Ellsworth........ .46 25 1
Dec. 10| Ellsworth and Spiegel.. .28 ! 8.3 24 |..... [ 1 P | .46 26.4

Daily discharge, in second-feet, of East Fork of White River at Fort Apache, Ariz., for
the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
al2 11 11 11 13| 5100 67 39 13
12 11 11 11| e13| 5100 57 41 14 a
12 11 11 11 al3 | 100 57 41 1 a
11| eIl 11 11 13| 290 59 41 all
10 11 11 11 14| ©80 57| a46 20 11
10 11 10| el0 14 67 54 50 54
10 12 10 10 14 77| abd 54 30 34
10 12 10 10 15 83 54 54 29 a
10 11| a10 11 14 75 57 57 66
1o all 10 11 al4 [ 5100 57 54 27 50
10 11 9 11 15 108 62 52 37| a42
10 11 9 11 141 5400 67 | a48 33 35
10 11 9| all 15 640 59 43 35| a32
10 11 9 11 13 301 | a58 43 19| a33| @29 a
10 11 a9 11 14 190 57 43 21| a3l 26 a

| a
NNNDN RNNNN DNNNN Wk R Rels]  ~I-dag=3~1

26, 11 12 11 57 a0 a4l 28 13 510

b1 11 al2 11 59 ( 240 41 22 12 10

28 e aell all 11 80| a4l 41 16| a10 9

29, i 12| al0 11 77 41 b4l 14 8 10 @
30, e 12 10| ‘ell 70 39 b41 b 14 6 8

2 11 |....... 11 68 |....... b4l |....... 22 T leaceeen

a Norecord, discharge interpolated.
b No record discharge estimated from flow of North Fork of White River and of White River.

NoTE.—Braced figures show estimated mean discharge for periods indicated.
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M&nthly discharge of East Fork of White River at Fort Apache, Ariz., for the year ending
Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. g acre-feet.
Maximum. ' Minimum. | Mean.
|
October. .. - i 12 10 10.8 664
R 11.1 660
10.1 621
11.4 701
32.2 1,790
120 7,380
50.7 3,020
4.9 2,760
33.4 1,990
22.5 1,380
7 2%.1 1,480
Z 3.7 220
The year. ... oo i 640 2 31.4 22,700

TONTO CREEK NEAR ROOSEVELT, ARIZ,

LocaTron.—In sec. 14, T. 6 N., R. 10 E., 6 miles above upper end of Roosevelt reser-
voir and 15 miles northwest of Roosevelt, Gila County.

DrAINAGE AREA.—1,004 square miles (measured by United States Reclamation
Service).

Recorps avarwaBLE.—October 1, 1913, to September 30, 1918.

GagE.—Vertical staff on right bank. Site of gage is changed from time to time owing

" to shifting control.

DrscEARGE MEASUREMENTS.—Made by wading at low stages and by slope method at
high stages.

CHANNEL AND CONTROL.—Bed composed of boulders and gravel; shifts at high stages.
One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 1,010 second-
feet, February 26; minimum discharge, 1 second-foot, September 1-3.

1913-1918: Maximum mean daily discharge, 15,800 second-feet, January 19,
1916; minimum discharge, 1 second-foot, September 1-3, 1918.

DivErsioNs.—There are no diversions near this station. The entire flow is discharged
into Roosevelt reservoir.

Accuracy.—Discharge measurements made as often as appears necessary to deter-
mine changes in stage-discharge relation. Records fair for low and medium
stages. Records for high stages poor; based on extension of rating curve and
study of reservoir contents.

CooPERATION.—Record of daily discharge furnished by Salt River Valley Water
Users’ Association.

82375—wsp 479—22——12
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Daily discharge, in second-feet, of Tonto Creek near Roosevelt, Ariz., for the year ending
Sept. 30, 1918.

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

) P 11 18 27 31 76| 3501 205 10 5 5 20 T
2. i 11 17 2t 30 68| 330, 170 10 5 5 24 1
- IO 12 15 24 28 76| 340 | 165 10 5 5 24 I
SR 11 15 24 25 761 215 130 10 5 5 24 107
IO 13 18 25 20 76 208 132 8 5 5 1 42
[ S, 12 20 25 20 44| 185 | 125 8 5 36| 235 31
| RSO 12 17 24 20 38| 18| 120 8 5 40| 153 16
- R 12 18 24 20 30| 152, 112 10 5 44 83 8
| R 16 17 24 20 30| 220 112 8 5 25| 700 &
1000, 16 17 24 20 281 760 110 8 51 270 475 8
L 13 16 25 20 36| 390 128 8 5 32| 187 6
120 13 15 27 20 30| 132 106 8 5 4| 100 &
B, 13 15 30 20 30| 310 105 8 5.0 320 70 6
Moo 14 18 28| 20 2¢ | 610 35 8 5 44 70 5
150 14 15 28 20 30| 420 36 8 5 64| 100 5
6o, 14 20 30 20 30| 350 35 8 5 47 54 5
7o .. 14 19 27 20 30| 340 33 8 5 44 45 5
8o, 13 20 28 20 30| 350 32 8 5 9 32 2
19 11 24 27 20 44| 240 31 8 5 9 27 2
20, 1 24 27 20 51| 195 32 8 5 9 4 2
5 S 1 22 28 20 38| 447 29 12 5 9 15 2
22 14 24 27 20 44| 440 30 10 5 9 13 x
23 i 16 24 27 430 32 8 5 45 10 P
24l 16 17 27 450 30 8 5 45 10 2
b 16 18 28 360 31 5 5 45 10 x
26 ... 16 27 28 | 320 28 5 5 12 10 x
e, 4, 27| 284 252 | 26 5 5 12| 10 z
28l 14 26 28 | 220 24 5. 5 10 10 2
29, ...l 15 26 2% 230 12 5 5 10 10 r
30............. 17 26 30 220 10 5 5 10 10 2z
L2 SOOI 2 I 31 205 foe.oo. | -3 A 10 10 |...... -

Monthly discharge of Tonto Creel: near Roosevelt, Ariz., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
(87174} T RS 17 11 13.7 842
November.. . 27 15 19.8 1,180
31 24 26.9 1, 650
490 20 45.0 2,776
1,010 24 119 6, 610
el 760 132 319 19, 600
........ 205 10 74.2 4,420
........ 12 5 7.8 480
................................................... 5 5 5.0 208
................................................... 320 5 41.3 2, 540¢
................................................... 700 10 82.8 5,090
............................................... 107 1 9.6 571
............................. 1,010 1 63.6 46, 100+

VERDE RIVER NEAR CLAREKDALE, ARIZ.

LocarioN.—In T. 17 N., R. 3 E., 4 miles below mouth of Sycamore Creek and 5 miles:
above Clarkdale, Yavapai County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 18, 1915, to September 30, 1918 (incomplete).

GacE.—Stevens continuous water-stage recorder installed on left bank June 18, 1915;
referred to vertical staff 30 feet upstream; datum lowered 0.65 foot December 8,
1917. Inspected by engineers of United Verde Copper Co.

DriscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Bed composed of sand, gravel, and boulders; shifting during
high water. No well-defined control. Banks not subject to overflow.
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EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
16.45 feet at 1 p. m. March 8 (discharge, from extension of rating curve, about
35,500 second-feet); minimum stage, from water-stage recorder, 1.59 feet July 1
(discharge, 76 second-feet). )

1915-1918: Maximum stage recorded in 1918; minimum discharge, 70 second-
feet, on August 4, 11, and 15, 1915.

Diversions.—Water is diverted above and below station for irrigating a few small
ranches; amount not known.

Accuracy.—Stage-discharge relation changed during year. Rating curve used from
March 9 to September 30, fairly well defined below 3,000 second-feet, but poorly
defined above; applied indirectly from December 8 to March 8. Operation of
water-stage recorder fairly satisfactory except as indicated in footnote to daily-
discharge table. Daily discharge ascertained by applying to rating table mean
daily gage height determined by inspecting gage-height graph. Records fair.

CooPERATION.—Station established and maintained in cooperation with United Verde
Copper Co.

Discharge measurements of Verde River near Clarkdale, Ariz., during the year ending
Sept. 30, 1918.

i :
Gage Dis- Gage Dis-
Date. Made by— height. | charge. || Date: Made by— height. | charge.
1
Feet. | Sec.-ft. Feet. | Sec.-ft.
Dec. 8| W.E. Dickinson....... 1.46 82 | June 9 | Ellsworth, Coston, and 1.62 77
Feb. 15 | Coston and Larson..... 1.50 81 Bundy.
Mar. 8 ) Ellsworth and Coston..} 16.2 34,400 || July 15| C. E. Ellsworth........ 1.68 88
June 9| Ellsworth, Coston, and 1.62 78
Bundy.
I ' ! . —
Daily discharge, in second-feet, of Verde River near Clarkdale, Ariz., for year ending Sept .
30, 1918.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
88 82 83 92 84 82 76
88 82 86 92 81 83 78
88 82 129 90 8 83 80
82 88 82 114 90 84 83 82
88 82 104 89 86 82 83
86 82 90 89 88 82 8
86 83 89 88 82 86
82 88 82 |14, 600 88 88 82 88 150
88 82 {1,700 89 88 20 89 90
89 82 495 88 86 82 88
86 920 86 84 82 87
90 8,900 86 84 80 86
92 8,870 86 84 82 85
90 1,280 86 84 84 84
- 90 465 86 81 86 83
85 88 o2 | s6| st| 8| s3| e
89 187 86 84 86 83 80
85 89 138 88 84 83 83 80
88 133 88 83 121 83 80
86 131 86 83 129 82 80
86 138 86 83 88 82 80
86 530 86 82 82 81
I 86 590 86 82 82 81
| 86 270 8 82 80 80 90
i 89 165 84 82 77 80
‘ 100 nwilo st 2| W % 80
1 96 98 84 {2 7 80
89 95 84 83 ki 80
89 86 92 84 83 77 80
90 86 92 4 82 K4 80
....... 89 83 R 82 (....... 80 O

Note.—Braced figures show estimated mean discharge for periods indicated, during which recorder was
not operating Norecord obtained July 6-8, 10-14, 18-24, 26-31; discharge interpolated.
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Monthly discharge of Verde River near Clarkdale, Ariz., for the year ending Sept. 30, 1918.

R I Distharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
EW
5.0 5,230
November. 85.0 5,060
December. 84.6 5,200
$8.3 5,430
91.0 5,050
1,350 83,000
86.9 5,170
84.0 5, 160
84.4 5,020
82.5 5,070
119 7,320
5.3 5,080
196 142,000

VERDE RIVER AT CAMP VERDE, ARIZ. l

Locarion.—In sec. 30, T. 14 N, R. 5 E., at steel highway bridge just above town of
Camp Verde, Yavapai County, and above mouth of Beaver Creek.

DrAINAGE AREA.—Not measured.

REecorps avaruaBre.—December 5, 1912, to September 30, 1918.

Gaee.—Chain gage on downstream side of bridge, installed November 12, 1915, at
datum 1.8 feet above original gage; read by Nicholas A. Vyne. Original gage
was a vertical staff painted on east bridge pier.

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

CHANNEL AND coNTrROL.—Bed composed of clay and sand; shifting during high water.
No well-defined control. Banks not subject to overflow except at extremely
high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.5 feet at 6 p. m.
March 8; probably some backwater from Beaver Creek, discharge not determined.
M1mmum stage recorded, 0.45 foot June 8-10 (discharge, 38 second-feet).

1912-1918: Maximum stage recorded, 17.0 feet on night of January 18, 1916 (dls—
charge not determined); minimum discharge, 31 second-feet, June 28 and 29, 1914,

AccurAcy.—Stage-discharge relation practically permanent during year, except for
periods in February and March, when it was affected by backwater from Beaver
Creek. Rating curve well defined below 3,000 second-feet. Curve used above
3,000 second-feet based on logarithmic extension and is subject to considerable
error. Gage read to half-tenths once daily; during high water oftener. Daily
discharge ascertained by applying mean daily gage height to rating table. Records
fair for low stages and poor for high stages.

Dzschurge measurements of Verde River at Camp Verde, Ariz., during the year e'ndmg
Sept. 30, 1918,

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

Feet. | Sec.ft.

Dec. 6| W. E. Dickinson....... 0.74 133 June 8
7]..... A0. et e | 135 July 16

Mar. 9| C.E. E]lsworth . 4.23 | 4,550 16
10f.....do............ 2.50 {1,660 | Aug. 20

June 8 Ellsworth and Vyn .45 37.9 || Sept. 18 |.
8l..... do. i, 45 35.3
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Dailty &ischarge, in second-feet, «of Verde River at Camp Verde, Ariz., for the year ending
Sept. 30, 1918. ~

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
100 20 90 90 | 100 150 70 45 451 180 64
90 80 90 90 | 100 125 70 45 45| 165 70
20 ‘80 90 90 90 112 70 45 45| 180 20
90 80 90 90 90 112 70 45 60 | 150 130
90 88 90 90 90 112 60 45 60| 180 412
[T 90 i 90 90 920 100 60 45 45| 156 180
PR 90 H 88 90 90 100 60 45 45 236 150
Bt 80 80 90 90 90 100 60 38 60 | 375 125
9 ... 80 90 90 90 90 100 52 38 60 | 202 112
L (P, 80 £0 90 90 90 (13,000 90 52 38 80 | 280 112
1 P, 80 90 90 90 20 N 90 52 451 100{ 260 112
02, e 80 90 90 90 920 90 52 45| 112 252 100
[T S 90 90 90 90 ] 90 52 451 112 200 100
Moo, ... 80 90 90 90 90 90 52 45| 112 360 100
18, et 80 90 90 90 90 90 52 45| 100 300 90
160 e 90 90 90 90 90 20 52 45| 112 240 90
e 90 90| 9 90 90 30 52 451 12| 165 84
18 i 90 90 90 %0 90 90 52 45 90 | 138 80
19 e 90 9041 90 90 90 | 150 90 52 901 125 800
20, ... 90 90 ‘90 %0 90 | 138 90 52 [ 252 90 | 125 80
90 90 90 90| 12| 125 80 52| 180 | 125| 112 80
90 90 90 90 | 112| 125 52| 125} 138 | 112 80
90 90 90 90 | 12| 112 80 52| 1251 125( 112 - 80
90 90 9 | 100} 125| 112 90 52 125 | 112 112 80
90! 9 90 | 100 112 80 52 125] 100| 100 80
i S 90 90 90 | 138 (5 400 | 100 80 52 60 80 90 80
2, 90 90 90 | 130 100 80 52 60 80 90 80
28 i, 90 90 90 | 112 100 70 52 45 70 80 70
29 e, £0 90 90| 2. ... 100 70 52 45 70 80 70
30, .. ........ 80 20 90 | 105 |....... 100 70 45 45 60 60 70
Bl ol 80 |e...._.] 90 100 ..... UL 1 ) O 45 ..., 52 60 |.......

_ NorE.—Braced figures shew mean discharge for periods indicated, when gage heights were affected by
backwater from Beaver Creek; estimated from comparison with flow at Clarkdale.

Monthly dischargeof Verde River at Camp Verde, Ariz., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
acre-feet.,
.| Minimum. | Mean.
80 87.1 5, 360°
80 87.0 5,180
88 89.9 5,530
90 95.7 5,880
90 139 7,720
90 | 1,790 110, 000
70 92.7 5,520
45 54.9 3,380
38 67.4 4,010
45 83.5 5,130
60 173 , 600
60 104 6,190
38 - 241 174, 000
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VERDE RIVER NEAR McDOWELL, ARIZ.

LocaTioN.—At dam site on Salt River Indian Reservation, three-fourths mile above
junction with Salt River and 5} miles below McDowell, Maricopa County.

DraNaGE AREA.—6,000 square miles (furnished by TUnited States Reclamation
Service).

RecorDs avaiLaBLE.—August 14 to September 30, 1889; April 20, 1897, ‘to Novem-
ber 11, 1899; January 1, 1901, to April 19, 1902; July 23-26, 1902; T. anuary 1,1903,
to September 30, 1918.

Gace.—Painted on granite rocks on right bank.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading. Since Novem.
ber, 1913, measurements have been made regularly 3 or 4 times a week by a man
stationed at gage. ‘

CHANNEL AND CONTROL.—Sand; shifts.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 54,300
second-feet March 14; minimum discharge, 112 second-feet, June 13. (Maximum
or minimum gage heights not available.)

1897-1918: Maximum mean daily gage height, 17.0 feet November 27, 1905
(discharge, 61,500 second-feet); minimum mean daily discharge, 32 second-feet,
July 19 and 20, 1904.

Diversions.—See Verde River at Camp Verde. Water is also diverted 5 miles above
station for use on Indian reservation.

CoopErATION.—Daily-discharge record furnished by Salt River Valley Water Users’
Association.

Daily. discharge, in second-feet, of Verde River near McDowell, Ariz., for the year ending
Sept. 80, 1918.

]
Day. Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. !‘Juﬁe. July. | Aug. | Sept.

250 290 528 | 1,880 475 220 \ 120 140 140 i77
250 280 155 1 550 540 200 | 120 120 140 170
250 280 437 1 250 500 200
264 280 400 | 1,160 450 200
257 285 402 1 120 460 200

257 280 385 950 470 190 1556 152 482 154
250 280 345 930 460 190 140 152 465 418
257 300 335 | 6,660 450 180 146 152 435 310
250 305 335 29 800 425 180 130 200 935 250
226 300 335 {13,100 425 175 130 190 960 |. 230
265 290 338 | 3, 410 175 120 180 | 2,780 210
275 275 330 { 2,750 410 170 115 210 | 1,320 222
275 275 315 |22, 200 375 165 112 220 975 222
265 290 302 |54,300 355 158 120 228 910 219
265 275 286 | 8,800 340 155 126 303 790 | 210
265 287 320 | 3,270 |. 340 155 126 318 880 190
265 287 320 | 2,360 330 155 126 266 760 186
265 287 300 | 1,800 330 152 120 235 660 165
265 285 321 | 1,060 295 150 132 215 505 158
262 285 341 | 1,080 280 145 148 192 432 165
270 280 370 | 1,130 275 145 139 168 392 144
270 274 353 | 1,360 270 145 137 165 350 135
270 270 334 | 1,800 269 145 170 220 128
270 274 671 | 1,850 269 136 175 265 252 128
270 285 2,220 250 135 168 228 [ 261 130
270 308 | 8,950 | 1,420 245 135 170 208 130

1,500 | 4,1 1,120 245 130 163 170 231 143
290 | 1,290 | 2,750 900 245 120 148 165 225 143
290 780 |....... 775 245 120 143 160 200 143
290 605 |....... 662 224 115 140 144 208 143
290 630 |....... T2 ...t 115 |....... 138 200 .......

i




GILA RIVER BASIN, 177

Monihly discharge of Verde River near McDowell, Ariz., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
L1 70) 1T P 284 226 247 15,200
November. .- 255 222 243 14, 500
“December. 290 226 266 16, 400
January.... 1,500 270 304 24, 200
February.. 8,950 286 904 50,200
54,300 662 5,580 343,000
224 21,100
220 115 160 9,840
175 112 137 8,150
318 120 191 11,700
2,780 132 545 33, 500
418 128 190 11,300
54, 300 112 773 559, 000

BEAVER CREEK AT CAMP VERDE, ARIZ,

LocarioNn.—In sec. 30, T. 14 N., R. 5 E., a quarter of a mile above junction with
Verde River and 1 mile northeast of Camp Verde, Yavapai County.

DraiNaGE AREA.—Not measured.

RECORDS AVAILABLE.—December 1, 1912, to September 30, 1918.

Gage.—Inclined and vertical staff on right bank, installed August 14, 1916, at same
datum and at practically same location as original gage which was washed out
January 21, 1916; read by Nicholas A. Vyne. From January 22 to August 13,
1916, temporary gage at datum 1.46 feet above original gage was used. All read-
ings on temporary gage reduced to datum of original gage.

Discraree MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Bed composed of sand, clay, and solid rock; shifts slightly
at low stages and considerably at high stages. No well-defined control.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 14.2 feet at noon
March 8 (discharge not determined); minimum discharge, 7 second-feet during
parts of April, July, and September.

1912-1918: Maximurh stage occurred in 1918; minimum discharge, 1.5 second-
feet, April 26-30, 1913.

Diversions.—Water is‘diverted for irrigation at several points above station; quan-
tity unknown. A small amount of water is discharged into creek above gage at
times by an irrigation ditch which diverts from Verde River above the mouth
of Beaver Creek.

Accuracy.—Stage-discharge relation probably affected by backwater from Verde
River, during the periods February 25-28 and March 8-13; otherwise practically
permanent. Rating curve well defined below 50 second-feet and extended above.
Gage read to hali-tenths once daily; during high water oftener. Daily discharge
ascertained by applying mean daily gage height to rating table. Records fair for
low stages and poor fer high stages.
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Discharge measurements of Beaver Creek at Camp Verde, Ariz., during the year ending

Sept. 80, 1918.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. | Date- Made by height,. [charge.
Feet. | Sec.-ft. . Feet. | Sec.ft.
Dec. 7| W. E. Dickinson....... 3.99 10.3 || June 8 | C. E. Ellsworth........ 3.85 6.7
T leenen d0.ocei 3.99 14.8 || July 16 | Ellsworthand Vyne...| 3.84 9.0
Mar. 9 | C.E. Ellsworth........ . 5.65 | 1,270 Aug. 19 | N.A. Vyne............ 4.00 18.3
9 ]....- L L S ‘ 5.15 746 Sept. 17 |..... L6 L 3.81 7.8

|

Daily discharge, in second-feet, of Beaver Creek at Camp Verde, Ariz., for the year ending

Sept. 80, 1918.

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

16 g5 13| 13| 2| =) 2 &5 85| 10 | 13 8.5

16 £5| 1| 13| 20| 11| 16 85| 85| 13 | 10 85

16 85! 13| 13| 25| 13| 16 85| 85| 13 | 10 8.5
13 |13 13| 13! 25| 18| 13 85| 85| 13 | 37 87
13 | 13 13 13] 25| a1 13 85| 85| 13 |28 52
10 | 13 Ml 13| 25| 52|18 | 13 &5l 13 | a1 18
1B [ 13 15 13| 25| 85| 10 | 13 851 13 | 52 13
10 13 16 13 25 10 13 8.5 10 31 10
10 | 13 6] 13| % 10 85| 85| 3 | 20 10

0 | 13 B B oa| )0 85| 85| 25 | 44 8.5

10 | 10 6] 13| a1 85| 85 10 | 20 |12 8.5

10 | 10 16 13| 31 85| 85| 85| 25 | 44 85
10 | 10 6 13 3 85| 85| 85| 25 | 31 7
85| 13 16| 13| 31| 32| 7 85 85| 16 | 52 7
85| 13 16| 16| 31| 80| 7 85! 13 | 10 | 31 7
85| 13 6| 16| 3| e| 7 85| 10 9 | 3 7
85| 13 16| 16| 31| 4do| 7 85| 85| 10 | 20 7
10| 13 6| 20| 3| 3| 7 85| 13 85| 16 7
10 | 13 16| 2| 31| 25| 85| 85| 13 85| 16 7
0 | 13 6! 2] 31| 25| 85| 85| 13 7 | 13 7
2.l 85| 13 1 2| 31| 20| 85/ 85| 10 |10 | 10 7
20 I 85| 13 | 16| 251 31| 16! 85| s5l 10 | 13 | 10 7
23, 11l 13| 13 B 2| 37| 16| &5| 85| 10 | 10 | 10 7
24l 13 | 13 1B| 25| o] 16| 8&5| &5/ 10 85| 85| 7
25,1l 13 | 13 1B| 2 16| 85| 85| 10 85| &5| 7
B, 85| 13 1Bl B oa0l 13| 85| 85| 10 7 85| 7
o7 85| 13 1B 25 13| 85| 85| 10 7 | 16 7
E X 85| 13 1B 2 B] 85| 851 13 | 10 | 10 7
29,11l 85| 13 6] 20|....... 13| 85| 85| 13 | 13 85| 7
0,000 85| 13 6] 200000 13| 85| 85| 85| 85| 85| 7

31,0 85 |, 16| 2000000 10[...... 85 luuennn. 7 P

Nore.—Braced figures show mean discharge for periods indicated, when gage was affected by back-

water from Verde Rive!

T; estimated from comparison with flow of Verde River near Clarkdale.

Monthly discharge of Beaver Creek at Camp Verde, Ariz., for the year ending Sept. 30, 1918.

Discharge in second-feet.
h Run-off in
Month. ) acre-feet.
Maximum. | Minimum. | Mean.
16 8.5 10.6 652
13 8.5 12.2 726
16 13 14.7 904
25 13 17.8 1,
............ 20 69.7 3,870
............ 10 166 , 200
20 7.0 9.78 582
13 8.5 8.94 550
13 8.5 9.85 586
31 7.0 12.8 . 787
280 8.5 35.2 2,160
87 7.0 12.2 726
............ 7.0 3.6 22, 800
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AGUA FRIA RIVER NEAR GLENDALE, ARIZ.

LocaTioNn.—In sec. 28, T. 6 N., R. 1 E., at uncompleted masonry diversion dam of
Beardsley irrigation project, at Camp Dyer, 4 miles below mouth of Castle Creek
and 22 miles northwest of Glendale, Maricopa County.

DRAINAGE AREA.—Not measured.

RECORDS AvaiLaBLE.—November 10, 1910, to September 30, 1918.

GAGE.—Stevens continuous water-stage recorder on right bank, installed October 2,
1913; destroyed by flood on January 27, 1916, and replaced March 21, 1916; during
the interval staff-gage readings were made by R. Jones. From August 28, 1913,
to October 2, 1913, Richard Frérés (Paris, France) water-stage recorder was used.
Prior to August 28, 1913, gages were vertical staffs, either painted on or attached
to masonry diversion dam, with datum 20 feet lower than that used for water-
stage recorders.

D1scHARGE MEASUREMENTS.—Made from cable about one-third of a mile below gage
or by wading near gage.

CHANNEL AND CoNTROL.—Bed above and below the dam consists of shifting sand and
gravel. Principal control is formed by the unfinished portion of the diversion
dam and ledge on which dam is built. At low and medium stages entire stream
flows through the larger opening in the dam near the right bank. At high stages
the stream divides and part flows through the opening near the left bank and
through a scour gate opening in the dam. At extreme high stages the stream
flows over the entire crest of the dam. This control shifted considerably because
of the crevicesin dam filling in with sand and washing out during high stages. On
October 18, 1914, an artificial control was completed across the right opening or
gap in dam but was partly destroyed by flood of January 29, 1915. It was re-
paired October 28, 1915, but was again partly destroyed during floods of January,
1916, and April, 1917.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.5 feet at 11
a. m. August 6 (discharge, from extension of rating curve, about 39,600 second-
feet); minimum discharge during year, 2 second-feet, parts of June to September.

1910-1918: Maximum stage on record, 30 feet January 27, 1916, determined
from flood marks (discharge from extension of rating curve, about 105,000 second-
feet); minimum discharge, 2 second-feet, has occurred at numerous times during
the period of record.

Diversions.—Water is diverted above gage for irrigating two or three small ranches;
amount 1ot known.

AccurAacy.—Stage-discharge relation not permanent. Standard rating curve fairly
well defined below 4,000 second-feet. Operation of water-stage recorder satis-.
factory except as indicated in footnote to daily-discharge table. Daily dis-
charge ascertained by the shifting-control method. Mean daily gage height
determined by inspecting gage graph or, on days of considerable fluctuation, by
averaging hourly gage heights. Records fair for low and medium stages; poor for
high stages.



180 SURFACE WATER SUPPLY, 1918, PART IX.

Discharge measurements of Agua Fria River near Glendale, Ariz., during the year ending
Sept. 80, 1918.

Date. Made by— h‘:fé e clll)alrsge. Date. Made by— h‘jig e eh‘;’rfge'

Feet. | Sec.fi. Feet. | Sec.-ft.
Nov. 7 C.E. Ellsworth........ 3.24 7.0 || Mar. 9 | Frank Asplind......... 6.35 | 1,020
; do 3.24 6.0 24 | C. E. Ellsworth. o437 114

Apr. 7 |..... A0 vnnnns . 3.82 24.8

3.29 9.8 21 |.....do........ . 3.65 N

3.29 9.2 || May 14 |.....do........ . 3.55 2.7

3.21 11.0 14.....do........ . 3.55 3.7

3.21 11.6 | June 2 |..... . 3.47 2.4

3.14 13.5 2 |c...do..ooe... 3.47 1.9

3.14 14,2 24 |.....do........ 3.57 2.7

4,68 360 July 11 .....d0........ 3.59 3.1

- 4.05 160 Aug., 3j.....do........ 3.52 1.5
3.75 78 10.....do.......... 7.6 13,350
2,94 20.1 11 {e....dO-oconeen-. 5,48 618

2.96 20.6 16 3.80 38.3

3.02 31.4 | Sept. 18 3.41 2.3

7.9 | 2,980 28 3.42 2.0

Daily discharge, in second-feet, of Agua Fria River near Glendale, Ariz., for the year ending
Sept. 80, 1918.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
12 8 10 13 18 108 58 6 2 12 2 37
10 8 10 13 15 52 6 2 24 2 64
10 8 10 14 15 63 48 6 2 37 2 57
10 8 10 14 15 52 41 5 2 50 2 26
10 7 10 14 12 4 36 5 2 64 2 17
10 7 10 13 10 37 30 5 2 19 | 1,030 @
10 7 10 14 10 32 25 5 2 4 390 6
10 7 10 13 10 800 25 5 2 59 570 5

9 7 10 14 10 875 24 4 2 8 70 4
9 8 10 13 10 385 22 4 2 6 | 1,500 4
9 8 10 13 10 231 22 4 2 4 570 4
9 8 10 13 11 158 21 4 2 4 255 3
8 8 10 13 11 | 1,290 20 3 2 40 156 3
8 8 10 13 11 20 3 2 16 158 3
8 8 10 13 10 261 18 3 267 8 102 3
8 9 10 13 9 199 18 3 63 8 45 3
7 9 10 14 10 156 16 3 10 9 38 3
6 9 11 14 11 129 15 3 5 9 38 3
6 10 11 15 14 114 15 3 4 8 36 3
5 10 11 15 16 108 12 3 3 bl 35 3
5 10 11 15 20 170 9 3 3 6 32 3
6 10 12 15 22 160 8 3 3 6 31 3
6 10 12 16 22 149 8 3 3 8 31 3
-6 10 12 16 25 116 8 3 3 4 28 3
6 10 12 20 35 112 8 3 3 3 21 2
6 10 12 110 8 3 3 3 19 2
6 10 12 100 8 3 3 3 19 2
6 10 13 87 8 2 3 2 15 2
7 10 14 78 7 2 3 2 12 2
7 10 13 73 7 2 3 2 9 2
28 P 14 68 |..enn.. 2 ..., .- 2 6| .enn..

NoTe.—Recorder not operating Oct. 23 to Nov. 6, Dec. 26, Jan. 27 to Feb. 20, June 23 to Aug. 2, Aug.
Aug. 28 to Sept. 17; discharge based on frequent staff gage readings.
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Monihly discharge of Agua Fria River near Glendale, Ariz., for the year ending Sept.
30, 1918.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. ;| Mean.
OCHOBEL . +eeeee oo e 12 5 7.84 482
November.. ... e 10 7 8,73 519
B LT 1T 14 10 11.0 676
BLE: 5 X373 oY 800 13 59. 5 3,660
B2 4T3 o 142 9 23.8 1,320
March.. 1,290 32 219 13, 500
April. 58 7| 2.5 1,220
ay. . 6 2 3.6 221
June 267 2 13.7 815
July... 64 21 141 867
Augast. ... 1,500 2| 169 10,400
September. ... e iaeieeie e 64 2 9.4 564
The FeAT. ... eneneiarenenneanan s nnesenenenss 1, 500 2 47.2 34, 200

HASSAYAMPA RIVER NEAR WAGONER, ARIZ.

LocarioN.—Near line between secs. 23 and 26, T. 11 N., R. 3 W., at road crossing
opposite Shride’s ranch, 2} miles above mouth of Milk Creek, 4} miles above
Wagoner, Yavapai County, 6 miles above Walnut Grove dam site, and 25 miles
northeast of Wickenburg.

Drainage AREA.—Not measured.

REecorDS AvArLABLE.—November 21, 1912, to June 13, 1918, when station was dis-
continued.

Gage.—Vertical staff on right bank; read by E. W. Shride. On December 10, 1916,
an auxiliary gage was installed on left bank about 300 feet below regular gage for
use when stream shifts away from regular gage. This gage was used from October
1 to April 15.

DiscHARGE. MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; constantly shifting.
No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.90 feet (tempo-
rary gage) at 7.30 a. m. March 8 (discharge, 560 second-feet); minimum discharge,
about 1 second-{oot, part of October, January, May, and June. The stream is dry
at the gage during periods nearly every year.

Drversrons.—Nearly entire low-water flow is diverted for irrigation above the station.

Accuracy.—Stage-discharge relation continually changing. Rating curves poorly
defined. Gage read to hundredths twice daily. Records poor.

Discharge measurements of Hassayampa River near Wagoner, Ariz., during the year ending
Sept. 80, 1920.

Gage Dis- Gage Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec-ft. Feet. | Sec.-ft.
Oct. 7| E.W.Shride.......... 0.20 1.2 || Feb. 8 | Ellsworth and Shride..| 0.24 2.9
Nov., 5 ..... do......o... .24 5.4 25 | E. W, Shride.......... .40 15.3
Dec. 16 |..... do.. -. .26 3.2 || Mar. 9 .34 8.3
Jan. 21 |..... d0.. e .10 4.5 12 1.29 255
Feb. 7| C.E. Ellsworth........ .23 2.4 || May 14 5.20 1.5

NOTE.~—All measurements except that of May 14 were referred to auxiliary gage.
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Darly discharge, in second-feet, of Hassayampa River near

ending Sept. 30,

1918.

Wagoner,

Ariz., for the yeur
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Monthly discharge 'of Hassayampa River near Wagoner, Ariz., for

the year ending Sept.

30, 1918.
Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximnm. { Minimum. | Mean.
[0 7)1 Y 8 1 4.1 252
November. .......o...ocooiiiiiiiiiann... . 5 4 4.5 268
December.........oovueiiiiiiiaiiaaan.. 3 3 3.0 184
JanuAry. oot 20 1 4.0 246
February. . ...ocoeiii i 15 2 4.5 250"
March. . ... 500 5 39.2 2,410
April.ce e 15 2 6.4 381
i 1.8 111
1 1.0 25.8:
...................... 4,130
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WHITEWATER BASIN.
WHITEWATER DRAW NEAR DOUGLAS, ARIZ.

Location.—In sec. 10, T. 24 8., R. 27 E., opposite city pumping plant, a quarter of
a mile above highway bridge, a quarter of a mile above El Paso & Southwestern
Railroad bridge, 1 mile above electric railway bridge, and about 1} miles west of
Douglas, Cochise County.

DrAINAGE AREA.—Not measured.

REcORDS AVAILABLE-—August 24 to October 10, 1911, at electric railway bridge;
July 21, 1912, to February 15, 1916, at highway bridge; and February 16, 1916,
to September 30, 1918, at present location.

‘Gage-—Vertical and inclined staff on right bank opposite city pumping plant; read
by Mrs. L. E. King and Mrs. Joseph Harris. Original gage installed in August, 1911,
at electric railway bridge was read until October 10, 1911. On July 21, 1912,
station was moved three-quarters of a mile upstream to highway bridge. Datum
‘was raised 3.00 feet January 20, 1915. February 16, 1916, station was moved a
quarter of a mile upstream to its present location and gage set at an independent
datum.

DrIscHARGE MEASUREMENTs-—Made from cable near gage or by wading.

CHANNEL AND CONTROL-—Bed composed of sand and gravel; shifts frequently. Slag
dumped into the channel below the gage causes backwater at the gage and scours
out at high water.

EXTREMES OF DISCHARGE.—Maximum stage during year, 8.0 feet July 15 (discharge,
from extension of rating curve, about 1,050 second-feet); minimum discharge about
0.2 second-foot between floods.

1911-1918: maximum stage recorded, 13.6 feet at 9 a. m. December 23, 1914
(discharge, from extension of rating curve, about 3,000 second-feet). Stream
dry or carries less than 0.5 second-foot the greater part of each year.

Diverstons.—Some flood water is diverted above station for irrigation, quantity
unknown.

Accuracy.—Stage-discharge relation changes frequently. Rating curve defined
by measurements made during 1919 was used. On days when discharge was
greater than ordinary seepage flow (about 0.2 second-foot) gage was read twice
daily to half-tenths and during rapidly fluctuating stages, oftener. On account
of the extremely flashy character of the flow the assumption that the average of
the observed gage heights was the mean for the day fnay cause considerable error.
Daily discharge determined by applying mean daily gage height to rating table.
Records fair.

Discharge measurement of Whitewater Draw near Douglas, Ariz., during the year ending
Sept. 30, 1918.

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

Feet. Sec.ft.
3.33 0.2

Jan. 22 {..... L T S 4.5

Apr, 26 | 'C. E. Ellsworth.................. B et 3.45

i
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Daily discharge, in second-feet, of Whitewater Draw near Douglas, Ariz., for the year
ending Sept. 30,

1918.

Aug. | Sept.
20.4 20,3
.4 .3
a.4 2.3
a.4 2,3
a4 ¢.3
64 e.3
26 a.3
83 2.3
18 2.3
4.0 2.3
6.4 a3
a.4 .3
o4 a.3
a.4 2,3
a.4 a.3
.4 e.3
.4 2.3
c.4 70
a.4 2.0
a.4 .4
a.4 e, 3
o.4 .3
43 6.3
37 a.3
16 2.3

.6 6.3
.3 a,3
.3 2,3
a.3 e.3
.3 e.3
[ 30: % PR,

a Gage not read, discharge estimated.

NoTE.—No gagereadings made except during floods; flow for days when no discharge is given isabout 0.2

second-foot.

Monthly discharge of Whitewater Draw near Douglas, Ariz., for the year ending Sept. 30,
1

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

OCEODET - . . ot aeeeaaaan 20.2 12.3
November. a2 11.9
December. . .2 12,3
January.... a2 12.3
February. . b, 23 12.8
March..... 23 18.4
April... e, 2 11.9
ay... a2 12,3
June... b1.23 73.2

July... 56. 6 3,480

August 9.67 595

September. ..o 2.68 159

The year 550 | 6.10 4,410

.

a Estimated.

b Partly estimated.

MISCELLANEOUS MEASUREMENTS.

In addition to the records of flow obtained at the gaging stations,
and reported in the preceding pages, many measurements were made
at other points, as shown by the following table:
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Miscellaneous discharge measurements in Colorado River drainage basin during the year

ending Sept. 30, 1918.
Tributary to or divert- s Gage Dis-
Date. Stream. ing from— Locality. height. | charge.
Feet. | Sect.
June 17 | Vernal Milling & Light | Ashley Creek......... Sec. 18, T. 3 S, R. 21 E,, |........ 30
. Co.’s power canal. above penstocir of Vernal
Milling & Light Co.’s
owltir house near Vernal,
Feb. 13 Verna\Mimng& Light|..... [+ (s Sec. 18, T.3 8., R.21 E., at 118 24
Co.’s tailrace. Vernal Mﬂhng & nght
Co.’s power house, at for-
mer gaging sf,ation, “Ver-
nal Milling & Light Co.’s
tailrace nearVernal,Utah.”
do. .90 15
.98 17
do .45 2.8
.| See. 1, T. 2 8., R 6 . 1.52 140
%agmg station maintained
y Knight Investment Co.,
on south edge of Umta
National Forest, 12 miles
southeast of Mountain
Home, Utah.
Nov. 23 | Currant Creek......... Strawberry River..... Sec.22, T.3S., R. 9 W., half 4.43 45
a mile below Deep Creek,
near Fruitland, Utah.
d 4.28 31
4,42 43
4,76 89
4.20 33
6.17 .2
all diversions; 5 miles east
of Duchesne, Utah.
Feb. 10 d : Tce. 1.0
Apr. 10 |- 6.10 .4
June 19 |. 5.98 .1
July 31 do 5.67 1
Nov. 15 Sec. 35, T.2 8., R. 1 E., 100 4,46 110
Teet below diversion of
Henry Jim canal, and 2
miles south of Fort Du-
chesne, Utah. At former
%agmg station, *‘Uinta
iver at Fort Duchesne,
Feb, 14 [.codoioiiiii e @O do ....................... Tce. 64
Apr. ceedOo 3.86 20
June ...do ....................... 5.24 446
Aug. 3 leeee@0ucmeiioin ] eeanB0u a0 e caeaaaas 3.40 2
Nov, SE. }see2’l‘1N R.1W,, 7.45 2.6
3 miles above mouth, ‘
miles northwest of White-
rocks, Utah.
Feb. 12 |....do.... ..o eeeedOi e [ T, 7.35 1.6
Apr. B 1 S 8.49 3.2
Nov. 11 |...ea@0.ccyeuennnnonei]oeee@oan iy Lo * 762 2.5
Apr. Halfa mile above mouth, at |........ L1
Moab, Utah. Below "all
chversmns
July 9 |..c..do.oooei i eeeedon B0 1.6
Apt. SW. isec 2, T.48, R 1Bi....... 1.4
W.,at Toquemlle 'Utah.
State road crossing mear |........ 20
La Verkin, Utah.
Aug. N. % sec. 36, T. 40 S, R.14 | ... .2
W., below Leeds canal
diversion near Leeds,
Utah.
N.%sec.36, T.408, R. 14 . __... .2
., at head, near Leeds,
Apr. ..do.. 8.1
Aug. ....do.. 5.4
Oct. Sec. 16, 11
at former ga.gm% statxon,
“Santa Clara Creek at
Santa Clara, Utah.”
Apr. I O ¥ 4.6
Aug. Sec. 11, T.39 S,, R. 16 W.; 2.1
(lagt;ars S}?x}ta Slara Crete
eet below gaging sta-
tion, “Santa (ﬁa %J
near Central, Utah.”
Apr. 26 | Centralcanal..........|I..... (4 1 O Central, Utah..............d. ... 8.3
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Miscellaneous discharge measurements in Colorado River drainage basin during the year
ending Sept. 30, 1918—Continued.

o Tributary to or divert- . Gage Dis-
Date. Stream. ing from— Locality. height. | charge.
Feet. |Sec.ft.
Apr. 26 | Southcanal....__...... Santa Clara Creek . Santa Clara, Utah........... . 2.0
26 | North canal.. [ ISR s o RN PR s [« B 2.2
Nov. 14 | Muddy River SE. }sec. 15, T.14 8., R. 65
E., at former %?gmg sta-
, tion, “Muddy River near
Moapa, Nev.”
do 1.24 49

SW. }Seezﬁ T.14 S, R. 65
E., at former gagmg sta~
tmu ‘“Muddy River
above Indian Reservation,
negr Moapa, Nev.”

July 30 do 1.96 34
ug. 8 do, | 2.16 4
Jan. 23 [..... 0.l 0. Sec. 5, T.158., R.66 E., at J12 45
Tormer gaging statlon,
“Muddy River at rail-
road pumping plant, near
Moapa, Nev.”
Oct. 41{..... do.. .ol (s [0 SO NE. 1 sec. 2, T. 15 8., R. 66 .62 37
E, *at former gagmg sta-
mon ‘“Muddy River at .
\IZIVelserranch nearMoapa,
.51 46
do .38 37
Sec.13, T.178.,R.68 E., at 1.70 5.0
former gaging station,
‘“Muddy River near St.
Thomas, Nev.”
................. do 1.85 11
2.01 18
1.96 24
1.86 23
2.00 33
1.43 6.3
1.21 .5
.78 4.8
2,13 55
2.13 57
2.30 85
2.30 82
2.38 45
2,38 42
ove Florence canal in- |........ 16
take near Florence, Ariz.
................. Enterprise canal dam near .._.....| 330
Arlington, Ariz.
................. Above Arlington canalin-|........| 285
- takenear Buckeye, Ariz.
................. Below Buckeye canal near ...,....| 229
Liberty, Ariz.
............. Mouth near kaelman,

00 =3

do do .
Apr. 27 | Boquillas Land & Cat-| Diverts from San
41 tle Co’s West Side Pedro River.

diteh.
27 | Boquillas Land & |..... s (TP SR IS [ TP OURUUURRPUPPIE ORI 3.6
Cafttle Co’s East
Side ditch. .
Feb. 22 | Queen Creek i iver. i ior, Ariz.|........ 1.2
May 5 {..... do..... do . 3
22 |..... do........ 7
Apr. 25 | Camberos ditc 1.8
Cruz River.
June 8 | Beaver Creek.......... Verde River........... 13» mile above gage at Camp |........ .8
Verde, Ariz.
Feb. 7 | Hassayampa River....| Gila River............ Walnut Grove dam site.-... 3.12 6
Aug. 21 | Buckeyecanal......_.. Diverts from Gila { Intake,near Liberty. Ariz.._|........ 61

River.
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